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trienilsted{ Isq dzj dzls j Istc OO d3d dz

TTFils j stcOlsd OW 2dz' @ Odzj dz

TTPilsj stcOIlsd Of j dzgls Odzj dz

TTPorphi 5,10,15,20s j Is # @ 5@ dzd dzff ste¥ d te d dz

VBi 49 ddzd dzB j dzL 50OIs

E.coliiSdh j ydzOwvw  Odztsys O

E.Faecalisi1{ dzls j eS¢ ¢ Wd&¢ Odz' dzgr 2

PS Aeruginosafd dzj ¢ dzts?2 dzOw ff Odzsy & ©
S.Aureus L sdztslsdfplsr 2 MsOW ddzsesC ¢

S typhimuriumi iP dz! diZts dzj dzcdzO© Isd W d Bz te d & d3
niddzi j ¢ fsddHdmny jtehmdsmisd

U. CoOdalstsor 2 or AtsH dzv d3d dzj My j deyd

/1 Hdzd dzO 9 tsdzdz"

/idHdzd 2O o sdzdzr BOSC M Bz BO dzt d3d dzj Hyd dzyd d
Mhi Mtej Hdzj ydmdzse OW ditsdzj C zdzv e dzOW dzZOMMO
Udotj i3 dLded dz¥ d3ddzj myd deydd
Tallsj B J cOlskztc® tOL dztsy j ded W
Tgilsj &3 j cOlskzte® Misj € dztseo Oded W



I'edHidedd

O ClszOdz' detsfiflsj'ls Qsdpadis €. dzOMils j todz” j S tsdi3f dzj €M
SlsH j dzd dgr 2 € dzOfmifrP 6fifits j cHisfhdiz) dB(Rj dod & O dz § d d43. & ulsds
fdyder 3d ftcjHMlsOadlsj dzZv 3d SOCtsets CdZOMMO Mmts,
dz' § S di¢n cgsPzdspedss dyd MEs2 Mmdnlsy &
CtsejdedHde” d3d dzdc OdzgH OdZd. RrRMstedyd MEd L OC sdzt
Mz Hse Odzd?2 BSdz! hts2 OCyjdgls Br dz fMH | dzOdz dzO
fdzj SmMse, o© tjLEzd IsOk] yjets © ojHEZMdR dOBT
o Odzg' tdO L dzdef s Ot Hisdyj MSdj ¢ dzOMmisj tede" j [ZF BY
1Ly OCyjdels Brdz mMdzjhjdz o Misstesdzz d[6, ZlyJ ba
tcjLlzdz sOIsj sOSdr dL ™ MC ORE? 80 zisdzdzts X OL OBz
yd d&zydd bk ttwHO CdzOMmlsjtedz » St dzj S Mse, O Isc
stsj demMdBddzdL Olststese ftesyj MMO ¢ jdzgj eOydd Mmde
Hj Bsdemistcdtetso OdzO MY sMtsB desis! Is QACHJrS Idrdsty) daddtiz;
dzj deds . 10 tsmdzjHdzgj &3 t sOf j, O dd3j dedets L O
fsdmMC O oL Byd » fEkIsj2 Htoddyj dzgj dedw I1sOCdn
fMlswih dOkSd d kjrddSd. uv0OS, BF &O kM $h O
sB &ZzOMlswr COC ilsdSO (Mtsdzdzj ydzr § wyj29d, of
LOMdIO tsCtlkzyO0sh j2 MtjH' (OLd&syjdd] e O
LEOdZzdL Oydw) d BIHJUYUJdZO (WslstsHddzOdzd yj mM& O

1 0 Bsdgj dzls dzO Y O dHO2 HIOIzdas)? dc Odzdsksj 6 Ols s  dz
fjHfsdsyjddY t §jttmfjCkdodtsmisd dmidjHss

Csdsf dzj Cfse HdY Bdsdsedd d &jHdydde . [J2Mfl
Cs2 dsCOd das? S tsdpyj dzstcOydis] Hs@d)jdfzr s jt Holrf) g ©
6] dzlscj desC sdzsteOfflsdesfmls: , ylsts Wodw jlmw S0k

Misd¢d, Ijdg MOB &3 HJ &zOW C zOflsj tedz | € s dzj
o] dzlscj desC sdzlstcOflsdz’ = ftoj f OtcOls ts O dlfQ dF& tov B adft
WesihWtstej Myj daydd d WslktshmjdhnhdedddL Oydtsdzdz = f
dJHddzj dzedw f Istsy¢d Ltej dzdv tOLtOBBISSd HJOG dzt
Btstc! B f) BdzC 5L OBtsdzj 9 OdzgdvWw dzd. [ H dzOC 52 0 diz] ) dst
B 20 tsfikzpdzdStseo 0OdzO dzdh ' BHAEO tOBtIO, dOf tcV
jHddzj dzd?2 fp bsySd Ltejddw d2 Bdsdscedyj mMSda
mMtsBdetsMisd ftetsded S Bls! o dzzlste! Cdzj Ists¢C

COCHROL cd3, tOLodlsdj] ~ddidd ¢ dzOMmlsj tcdz =
dr oL MBSy dsets fftoddtsyjddy o ©OL ddyds ~ B A&
Odz! dzf i3 dOf tcOo dzj dedJ B3 dMmMMmdzj Hise Oded 2. s tetsd3zy
mMEtsdz S8 dzj Is Sls,dzdfyyg ffdswo s ded@B~ H Odzdzts?2 Isj BZOIs
sO¢CY] YBHIso jteyxHOjIs OCIskzOdz! detsfls! d L dzOyd A3t
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A j dz tc QO Isrr YO j sy o ftdzeyjddd deser 7
fdzj SMtse dBsdzdBHj O d toj dzdw, D (dseO Ci5iff dztdeoQjL tedoO
Mistetsj dzgd W -ndff ddduy s = Mes2Mmlse M yjdzt 8 dea o s
B dzOfMmbswn BdBdscdd d d&jHJydds . {ihyls CHotinlsid y
shdj LOHOYCJd:

I MddelsjL desor 7 o tHBtOMIse sted 3" - j &@zOMIs 5 fo dzt
HilsOdz? dzOv R OwOCIsjtedL Oydvw -AdeRBdUejsigE dns o dgij
dzdL O;

T dreyj ddd MmMlsOBddz dzesfplsd € dzOMmilsj tedz" = € i3 d
Iso Bt On ;

T Mddalsj L deseo" n dz¢ Bdej Myd dzalsdz" = § dzOMilsj todz’ ~
Is OdzOwY K OtOCIsjtedL OydVw,;

1 cOLOBSISCO dBBj ssHse o Cdzt yj degdwvw € dzOfls j todz"
dzd ydzs 2 i tsdete ©wiad y J M CEftg e O digfi usjohpigdz| § o daj SteG
IsOdz' dzO%" " OwOCIsjtedL Oydvw;

T drkzyjddy Wtlstsdzt d@gd dzj My delsdz’ r , tc J Bz dzg 10AB X
sdzedzr = d tj dzgsGj desS sdzlstcOMisde” = Moats2Mmlses § d
smdztsoe § ;

T syd 2¢O fitemyfjCisde f§toddsj dej dedv € dzOflsj todz’
tcd Odzse dzO dr thMdeseo ] o Bdtdsedd d -HBg &sdy
Ud M ddslafstazjd Bdsdzsedy MEdd3 Mo s2Mise Oi.

1 O ydzOv dzso dl fzPtc s Op sigd dzls j L Jtetseo Odes d o
dzj dzd 2 dz0 tshdese j SOt Hiedyj MSdn € d&zOMmlsj tdz -
MsjHddzj dz2d?2 EMlsOdeso dzj dets di3j ssHisd3 toj dals e j dats il

lfitgio ftosH j 3sdzMistcdtctso OdzO o MsC OV o] dzlsc
tWHO G6jJSMOYydoOdzdHder » S dzOMiIsjteder = Sl dzj € Mise
hdd3dd tej dzlscj dzsC sdzlstcOMiIsdz” d3d Mo ts2 Mls 9 @d3dn o tisej Al
Mis 0o j ¢ dzOfmIRgTez", {ResSe1e{@esF} > d Mpslg}?”. U fls Odets o dzj dz
MOydoOdzedrHde §|] rOdz' S5 dzgdHOOzr § G dzOMIsj teds § € t5¢
Mo j WltsMmj dihfdeddkzdL Okstetses o f{tosyj MMy ¢ j dal
VA Mo jlO. 1 td ! IlsOkzdetichits Stfltaftoydgtiiis®>S2BTeo O Is

lfjteoar j B" dzd fsdzkyj dz' oBHEBSKOMISe sSted d3" 4§
CdHtesW ddz! dz" d3d WtsmW ddzseor &i3d dzdc OdzHn Od3d . 1 tsdzk
CedRRf dzj SMtso RBsAEEHQBEOO ] .OydH s

t OLtcOBdgJSIOEA r o Cdz¥ yJ dedv G dzOMiIsj tedz" = ¢ SBY
dzdL €82 cGdHtesddlsdyj MEts?2 EmMlss2ydetsmis! 8, i9
Stec Odzd UJ ) &ust2 g O digf UsjOfgigdas 2 d | dzij tste ¢ Q dzdf ' iy Sutg '
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sdetse j BsHIW dyd tc sdz@® dzflztsSc dzs0 fif lds jdae dg Is] telists Az dzj € fi)
BsteW sdzsed M jtedud MSda yOMisdy. 1 Of tsdgdidisle ¢ t
mMzdz W isdzORBytafsjetdeyr | B dzd oz yj dz@ o tSHBOT
ted Odzr MtsHjtey O dj ¢ dazOMisj tedz juj Uz gy dzpSdd dzj d
mMots2Mmlse §tdzkbyj ddz' = T odzdd3j teseo M tOL dzd ydz' c
Zzod dzzyh dj Mot Mlseo ® dzOB dzt H O IsmW elg*tny ) dsER) dy
MlsOo j. 1 C0LO0Ods, vyt eafMmj ojhjMmMsesO { it dzv
o Ocdzdzz s ydhklstsS id ydzsmls d .

1 sz yj d20 d HjIsOdz! des SR OOCIsjtedL 5o OdzO My
sdetse j € dzOMisj todz' RHATHARY(QTF € tfssts dzid  difiplz dz! W s dzO Is
sd dzdzj s OCted dzOIsO. 1 tojHzsYy jd@r dBjIstsHT  Bd@kzigjcc
Wiststern dztstot Isddzj dz0 d HdWiststel sd-&P D, ( MHisdgdsjcts Q.
Ctsdzs d3sd dzy My d dels dz" § CdzOMmis j todz j Gl @Tsig € -
[{(Mo6lg}(CF3(CR)sCOQ¥)?. 1 O tsMmdetse j -8 Bfstctytf dz@figds @ j slzdz’ o3
C sz dzj ¢ Mo dsPBAF3(CR)eCOOy] B'" dzd f sdzzyj dz@ dBBOIsj to
Wtsdzte d dd dapWdisstcOL d3j tedz" 4 0 yOmlsdyr, BSteso tsd
BesdMistedtetso OdzO §teddeyd§ g Pdgi dzpuzd ¢ s tytziy ugls biptiz' -
Yy Msej MOmBtstsydh Os hdeamw st Isd?2 d Mmj dmtstet

1 sCOL Odes, ybss o Mzey0O, (MY sxivd @Gadgidins =
HddzOyd tf dedlas{adlgg t€1@ IMIeoL C Oy j frplsofmjd s Giisvtc dda@ B dzt H O |
Msdnddz dzd?2 f SCBOLHEedU) MS did ¢ daGenlsVjdidz” dfdt
COoydvy CO0LloOmoO dBtsdj ¢ BAAAds dfHddean., d dsd iirids da", d
C Colf dzj S Mz, W BGls ‘o sCalrQfipls pt€dlz | Ctsd3f dzj S r B
sBtcOL so Odzd™w CttstcHd dOYydtsdzde 7 MoweL j 2. 1-18F OL
M smMtsBdz” G jdzgjtedtctso Ols! OCIsdodzr j Wtstedsr CdMm
Zdsd tod dedzz® W slstsd dzH 2 y dudasan®dzdzzs ydlstslstsC md

1 0 sMmdetse ] Od@steW desets HdsSMdHO Ctoj dgdad W E
Hjtey Ohdr € dzOMmiIsj todg j iCdsfdstftalin) @) dzts tdi® dzdf B B gz'dz0 1
LOdzets, ybts o sy mMimj §odzkzyjddwy &BOIlsj tcd O dzts:
dzdL ¢ ZzOflisiifditg £t O o BBtOLtsoOdedj SCOC o fsSHTSH
BiNHE Std®fdjShMesd d HISSMHdHBA Ctoj dddw . 1 &6
SCMdHO Ctoj dsded ™, MBHjtyONdr ¢ d&OMmlsjtdr 2 § 5
dztsfis' 6 j dej t6 Oy d diztsfedsdzdodzj Isydstass th oMl ipdzts ) ko j d
fseojterndsfisd. RLEYjdd] BdBtkEg gD hd ~dgidts@d
SIOf sCOL Odzs, vyt tsdzd fswedwels dzdL Szt Isj d3
COl! o CdzjlsCd d dzOrtsHH[tsdzdNW | o9 tdgd BW .H tSUNG IS S 1
CzOmMISIPMP c Cts HjlsjSIsdelzs sy o dzzlsted € dzj sts€
Wdeoydwy e jterndetsmisd iB3d €S tesyOmls d YWGFR (Grdmndziods
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rescenProtein , Ctlstster 2 dzj MY M sipQ dds iff ldctisdis(jS @ Isdzts , 0
H dsdzmistedtetso OIs! dr f jtemMf jClsdo detsfmlss Hdzw Iste
Yyomlsdy B &z0 ¢ OLOdZO o MsCOW L WWJjCIlsdo dzsmle
csHO odzzlstcd CdzjlsCd, d COC MdPdedg®» dydIls{Es ¢

[z 8" HO Cd&OMmlsjtedy » CtdfdjCmses &sddsH,
toj dzlsG J detsdzs dzd dzj My J dzlsdz”" § Mots2Mmlse O. [ dzw € dzO
B' dzd ftsdzEyjdz@ ot jteor j.

v ¢jSmoydoddrdy & € dzOflsj ode & o uskesy gz )
Bsfls! dz0 ©OL ddud & Cdzjlsydy 7 Sbkd skwoOn
dzOd d3j dz' " dd3 IstsC Mmd ud MS d dBBResBe}f CNJ 5, o[RS} GN)e] “tedf H L
{ReTes(CN)]¥ 58 ZOH Oj s C dzOfilsj tode’ 2 St dzj Cf MEH
dstH e . ) sH dNaReTONMNpSto § jteor j B dz gy sdz L
Cj cC sdzstcOMlsdzs e s foj § OO0 ftod OdedsctOW d
bHOdsf:! f§odkzydls! dLsewOyjddY Ctotso j dside -
o MECBEsMEs O d yjlsCafhisd. | Mot® GyjtjH',
MOydOdHddr & S dzOfisjtedz 7 SCt®RY dj SMse toj ddw 1
ddzd M dzj dz & C dzOMmlis i Odg tgdz W3 | ¥ St isdzq WO Yd M

) s H § B dzf s to of teten@sdptis, dzr Yls t€ s B dzj S M toj dad W
Wddz dzF j WMWY ddeser j] ddcOdzH' 5B ZOHOs Is dzOd s,
C Cdzjlssydy 8 Ckdz' skteOds, OC d ¢ &j &ZCdd O
fdzj CMtse tojddv. 1td {lstd &IOS djel Bisy H § dzj et @
Bf Mistets " atsHWIsfw dJL BtecOdzdL B3O didzj S tsf Jls OB |
totsW ddz dgr = ctekff WeshiWddse'  » ddeOdHBe dO Ofs
EmdzsOdpsd W ddz! dz" = dzdc OdzH seo ff tod o sSH Y dfj Sfiftfss i
COk! odzzlste! CdzjlsSd, vyYlsts BHdEo toj & dedets Misy
Msj Hddgjrddefts? . f totsH j Bsdgmistcedtetso Odets, yYlsts HisB Q9 dz
G di3j s § tOfMlsosttOd € &Ofisjtedy & C oy dzj S fis:
MduimMSdj §cCOLOkjdd, O OCY] dO mMfshmts dsh

{jLEd O HOddE?2 t©OBIST Wodwslshw fizh j
sOdz! dzr | L dzgOdedw o tsBdzOMIsd CtststeH d dzOyd ts dzdzts 2
des st HdzZvw HOddthf?h pdBPdsMisj 2 JOCIsdyj i
sfdztse j C dzOflsjteds & Sty dzj CMso .

[ jcHBdEEe Y OB IstcOB SISO o' f Sdzdzj &zO o &
Bdd SCkOL AwOENERREs Stk dj ShMses d&sddeHj @O
hsj) odedBOdedj BT s bHjdzjdets MddasjLz d 5 OtkO!
sOLt Htedyi MEdmr R Odz SsGjdzdHdzr » S dZzOMiIsj todz" » C &
Csdif dzj S Mtseo d3ts dzd Bj HojddR@zts 9O OO WHR] tsdp@dse j . v OC
tcOL dzd ydets?2 dsteW sdzsedd Br dzd L EZyjdzr fm Is-tgfys
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o] dase j desczs B dzj Myj delsdzr 7 d Wslktshj dihde dddL 0
fMlsOB d dz detsfls: € zOMisj tedz 8§ s5A ekl dzE OMiso tsy® & B
wdzdw C dzOMisjdrr & Codfdj SMse d O tedOdss d
COC Cdzjlssyder j Skd skwr d &j Sdj &OBsKOlkSH

[ JsBHBERtcdY ddhimdzj HBe OdzdwY o C dz¥ yoOjls o Mg
MoolsEgsdz 9" MSCBIs] B | COSkZztcdzse B8 OB Zdz' dzs6 5
sostcOn M dMftsdz Lo OdedJ i3 MsaAzd ¥ OftgH ©J Bstc QP . d d
MesdHddzj dzdwv M s dsets o Miskf Ols: o COyYJ Mmis
dHddzj dzd 2 Offfrye ts odisH fifis 0 toj d3j dzdzets @3 tsB StckzH 59 Odzd d
dz" = d3j stsH B9, sO¢dnr C OS¢ tc] dyd g S dptichsldnt€ s Is[bvte o
CHNSJEDS(* dzj te sHd MY j ted sdzdzOV 6] dzls ©pgaREA{ g QW fi
fdw WHJtdtse s dOG dedels dzts d Hzlste jj idas @ didis @ Odn Is dz" §
fdzj SMtse dMmMmdzd HsSo Odzd ! d2O S s + ¥ IS todetsdy IS ts«
[ 4dhOodCddz0 d 11 RRUJ] ddi3. ¢.J. Ade: wdzO. t j dal
tcso Odzdm* © RrRmsd, [ t o1 .

I Cdzs yjdzd j S zOfjl€ fntsde’ mo Sttafeli@idzd U j MS dj 4 tso
h jflseo dzw dzd B ssHOB] fsfdlsSd ttOmke stetsdz ¢ dz
dz' » fsdzdd3j tcse, tw©WOHJSEOdz dzes?2 M sdzddjtedL Oy(d
B sBSHEBR MSSMOY H | ddY ©OMlsossig @z fSHmdgzj td & diy &
dzr = Ctdif MO de do jes BsHIWdydtetse Odadze” | ff tots
ftesfdlsSd. yYOMdyr Od@ttW dsets HdBECMdHO St (
Mosjds MsMisOe j, §odzzyoOdd OdBdRdOydy Gtcd ik tsfghz
CzOMmis jtedzr 2 St dzj CMtso Ho kdgegs li3d B H P o O dig
zIstsB j 6O, Oy ®Es gt Mdsdadz 2 d&3j IstsH.

[ W sdzsedWw CttsHd Z2O0ydtsdzde’ -« f sdzd d3j tetso
B 2O dLEyj 20 &BjssHOBR] ftotshd] Yotz d&dHe
HstcOMlseasted 3" § d@BOIsj ted Odzr dzO tshdztse j -PESESdzdBS Q@
hj2 "tosBOtsecOWdd. wffjSlter dzs d&sddzej Myg deyd d
&zdm! ftod fodidsh d ykemlsedlsj dz detsets ¢ € 580 fgdzs g
dzj dz@ ) dMmfsd L 5o Odzdd i3 MdMisy 3" dL d3j 6 dad ™
dzj Myd dzydd Hamamat K982 Photonics, C9920

Jdsasedud MSdd dimdzj Hse Oded W td ) ed tsizd Oodz] iR/
4] té61, ARA Avf, 1IRA dd&. 0OC. ([.1 .A d9oj"hwiges
11 ¢l JSEmgds sdzg@lzr = dzddzdw - € Oty dldepdy, ddsyc
hj2¢d 1 §dlsj dielva) yJ ez gz OH (zes?2 € zdzr MR®5B) Sddzjfl
tcdlstsdzg] Oz dz" » A GOBLesE @d Qdzis s BOIsj ted Odztse
[w-lsj MIsO. stdzdyjmMsets ydoer s, &jtlser a d Of tst
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B3 ssHO HoB2dtsets tsCtcOh do ©Odzedw Hoechst 3334
fsdz LsoOdegd j B3 d3j ssHise fHtosfMme j ydo O h j2 1 dzj €I
dets?2 MC Odagdfezte 8 iy Risfdz{ d d W dzkEsstej My dalsdets?2  d3d € te
dzdv dBOljtcdOizse o CdzjlsCk d dRr orejHjdedw d
sftcj Hjdzj dgdWw WeslstsddzHizydtetse Odzdets? yYydlstslsts¢ g
otsdzdz’ & O 400 dzd3, d® s> L defsiipfias Miss deiz iyl ded ¢ s

v tstejlsdyuyd McoOv d fOsilsdud s B®OB 2P Y izl s
B3 dzZlsOdz! dz" | HOdzdzr | 5 BiIssSHOR MddelsjL O, Ctodfr
stesndBd ud MSCdn, dz¢ di3ddzj Myd dals dalzts i) ldnp s Misp Oy ¢
e dzsfisd detse’ & ©ClO!L Hisdyj MSdn € dzOflsj todz n
BjlssH' fodkkzyjdd® ©OL ddyds &= &Olj tsd O ds o-s 4o
COdzd Uj MS et € stster o dd@yloOsldzdafs ¢ @3t tesiortst] dgoE o s
Hjtey Ohdn CdkzOfmisjtedy | Codfdzj Cfr . 1 toHj dsdzek
C zOMmisjtoder &= Stk dzj SMse dBsddeHj 20 d tj dad v,
shdtse’ dso’' 5 o' MECl] dasc j desS sdzsteOMmisdz 7 1 &
S teOW dd. 1 tdzyjdd j HOdE j t ddLit2 kf
Cof dzj CMse tojdzdv ) WMWY ddse ' & dzd ¢ OdzH O dgd
ststedz 7 ydotldy 7 fLotdsl Mf zOddtcse Ols! H C
ZOY 0o dzj dzdz § j Ot Migaffiwesdlsd SOSdE Mtsj H d daj dzd

lted MmdMmisj B3O d U ME & d3tc §f edizint jzdacide s ©lsiasz’ ~  dz
dzr =, O 1OCHYJ] WrlkthmjdhdedddL Oydsddz ~ Mo ts2 f
stster | LOSBdtsd3j tedetsisd L Ooadmd dstsMmisd W st ts& dzj kt
dzj s dzde OdzgH dese s S tekzy jddvw, vyt ftLesddls
fdzj Sfr f) LOHO & Wkt dLrdujmMSdhkd §s5C0OLC

l sz yj dzgdz' §| HOdzdzr | BB LOStdtsd3] edzsmlsw i o ¢
dzd ydz" § ogi@dsheddisy  dzd, Isd §f On tedjj@dipflsolrj2d3" dgj HoHLIZO didy
fdzj SMsds d dmMftsdz L 2] dis2 BOIstedyj 2, BtoW dzts«
YydmMédr d Bdtsdtsedy MSdr Mot2MmMlso Of L o sdzw 8
R dzj dzdv . v OS¢ dMYf sdz) § 56 @da] P j &'dhn dzsdeds Pdag ay j )
v jIs etsoatstedls! 8 fitmMfiSClsdoed IsO¢Cdma ojhjMmise
CO0¢ Cdhumswdy O B | BcOddui Msd) §odddjter d
cOL tcOBBIsCd OcGjdzsso Hdzv WslsHddOByj MEsd |
BOIsj ted Odztse . o 5 MiLepjoded W Jjdeln g ifdetsfonjdz” o § OYd
LzOdzdL Oydd, WskssHddOodddy mMis2 Ijttofdd, O |
Msedvw fJtoj I OOISO. | OdetstcOL d3j tedz" § YOMIsqdyr H
Coi3f dzjesMo dtfizd Mmijsw COC ijtmifjSlsdods j Wt
Mets?2 kjttOfdd, o Ists Hidi GOCE GF didgdidl thts \y GAs lda]
Mo h dCd BJ dZEtse o CdzjlsC (.
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Odedzr | 5 CtedmsOdkdzdyj MSdds MistekSskicOd d
ZOMmsssh gMmdzj Hso OdzgdWw, Hjfdzdtcseo Odzr o B OdzS
hiHBMiskzy d &Bd .

10 LOhdlslz or degsfmwismw ;

! stededdzOdz! dzf § HOdzdzr § B8 MddelsjL kz 37 dzser
Mtse BsdzdBHjd2O d tejdedw, 28 dL Ctlstster 7 B
fstczSC btodkzse s OdRzOdzd L O;

1 &igi ssH" 9oCdzt yjdedw ClOLt Htedyj MSdr ¢ dzOMis |
tcOL dzd ydz' § BOItcdyr, OCdJ ¢ OG tdsde@ddfiag jufig <
stcH d dzOy d s dzdzMRL -1t & dzdf 3 PtlzsteW dzr 2 HdsSCMdH €t

1 HOdzdz' J Hdts toVtelifistil) detcts o Odadz’ d3 dz¥ d3d dzi My J dzls dz
LOydtsdedzr @3 Mo 52 Mise Od3, O IsO¢Yj tj dzlsc j dats
dzdHdzr = C zOflsjteder » S dzj SMso tojded™w d ¢
dzdBHJjdO d ®HBOljttdOdzses dO dm thdese j ;

T ejLbkd O dfMigdg Hdst O dzts dydsd) stPB @ y j dzdz’ 7
oLOd®BEsH j2Msadw, ©jOd&JLEshdRmY ®iyHE §
yimmi fsdkzyj d¥ &OkjtedOdkss, O kOSyj od
ZO 1Isd ROwLOCIsjtedmisd S d;

f tejLlzdz O™ dL kyj ddwvitd* sfisests? Ails 8 dSdzBfG I
BsdzdBHj O J htzdy tyf OCGEOMEBPE] ted Odztse  dzO
Cbdz skte®n d d3j ZS 8 *OBsteOlsstedsy & X do slsd

J dyder 2 9 ¢ dzOMj d@o IsfstclOOH Oyd OB, O IOC
dzj dz@ d MV stcdBzdzdtetseo P@L @B GRS Ols gz H d & ) d dzls
CdzOMmlsjtoedz" » SRR dzj CSMtse dBsdzdBH j d2O d toj dzd v,
~rdBBdui M&dr Moet2Mmlse, odkzyjddi d ROLOCIs] tc
2 n B SOzt S &ZOMIs | todzr d3dS & =g e LS fOedzdH dz™ tsdfi ek
mMedr Mot2Mmlse, OdzOdzdL d etsBN jdodj f sdzlzyj dac
fzedzd COydd B" dzd tsMkzh j Mise dzj dz dzj f siytej HMiso
yOfmis+ 1 CMf jtedd3d dzls Odz! dzts? tcOB tstshyczetif S v " b dad
dzj 20 OMf qeOdalssdz ¢ . [ . Y jf dzOCtsoats?2 (R M ]
dzedw f ftsdzdt Isddzj dzd d3d dztsd3 B ' dadfd fif It @ istsdste Az AR [
bpteBlzZL s O, sOLOd ). [Mmdetso dzgz® yYOMis! d LAz WjiHs
fdzj SMtse ftesotsHddz H. A". dza s. ¢. J1terdzjeo (R M
dzr 7 dzv 3 dzed Myd dzlsdz” d@3d € dzOMmisj tedz" d3d € sd3f dzj € M
PMMAf tcsea sHddzd ! o MmMtlstckzHndedyd Mseaj fm €. 7. da
vded o jJ eMdBEE®HE Mj zd S sBtedlsOdzgdw) . 1 tsH k¢ ol
COdzZH dH OIsMEC dnmn H( fiplipjstsisad Gdseh O(1 Reg M v [ 1 o1, 2
R\ M ) toé1, 2019 ¢) { i dyftytosdOgef wgshffis@afv 0-2d.
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Cslstster » ash dzd o wOGzel: OBBBEBISHddIsj L Jteso Odz
MjHddzj dedyY d L Oded zgOdzw twcOMh dW tctse C 52 toj dzlsa
M Bdsdsecdyj MSdds d@3OIsj ted OdzOdRBd  tetso tsH i Wizd dzef O ¢
RAYL of t¢1), S.B. d(10.v). ds OMdds'OttESISED ®2
1RRsCifWddzdOdz RAd, 8 1¢61). o¢d&OddL d BB
Bdsdzsedyj MSs2 yOfilsd IsOCxyj tmkh jMmise dzv dziw

bfcsBOyYydw [HEastled J tJj L Ezdz ISOIT OO0 BI=lg"H ZH 1
Cdg Jtoj dzydwv s d M B3d &2OtcOr: VI I 1 Mmjesmind 2 M
jJHddzj dzad?2 d S dzogB iR (¢ ssd®fily ' ¢ iyd Interratiddal )
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B4 Hdyddzj e (1 5o s d sltdedgiCy, to j2dAUPBY) , BigdtsHdr R 2y J
®BWIsd ff et jufel . ) JBMEBse O Al dstecOdzdyd M&dJ
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IUPAC 2015,48%Wor | d Chemi stry Co20if dapasiRsissiq Joiat fgeMidzar
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WhkdzH Odzd dzls Odzt dz’'d? dEMmmddzdi HBsYPAdEN S dd3 Isi - dzsdzs 6
|l nternational wéAlitkalhop2dCBbUBROMet al <cl ust
Isizdzt , C2LOSPOBGM1, (Rennes 2016),42" International Conference on Coordination
Chemi stry (1 tj miswtionak Yrpdsium sySténmes biologyt and biomedicine
(Sbiomed2 016) (| scosmMBHXWME] Y RB&RZOEEH dZOWV § jSUL g t
mMésfdw SCtotsteHddZOydtsdzdz' » MjHddzj dzed?2 (v k20O Mg
s disdzi Sdzv tedets?2 d € dzd Is®y dgts[ds sSelzf e dede f gy te sobif
2016),Advanced Material s: Synt hesi s, Pr oces:c
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COodz MEs2 hCtsdzr € =208V1) e j (dBryteSclz0ali7 9 mS & dxll j zieG tiztyQ@f
ZsH"™ m BEZyy dz' = ¢l it Odzdyd MSdd Mty Hddgj-@g»
(1 sosmMmdedtemX, IXGkr)h,ati onal Voevodsky Co
CLUSPOM2 018 -nr#9 jBB18), IMmMjtesmMmd2mMcd?2 ¢ &zOMm
G O0dzd yJj M ¢ slRorgEhem2d0dl 8ce ( ¢ s tc British @ouncil ReBearB8her,Links
WorkshopiiPrevention of microbial contamination of biomaterials for tissue regeneration ar
wound healing ([ OdzS Bplsj te, 201
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leedzd S PYyd d.dz’ sOIsT tOBSlIsr tsfkBdzdStse Odzr ¢
si?2) d BIYHERZOGSHA = (25 MOl 22) Y ktdOdO:
3" = BOLOMBd HOdzdzr = Web of Science d Scopus
Mddzlsj L PteedzZOMBsBY dzj S Mse d & ssH"  sdzkzyj dd
stsets, tjLEzdz O ftojHMmMlsOoadzjdzr o IsjLdmMOR 7

[Bi j&8 d Mtk Clskipip] lOB®EE" . L disy j d20 &0 4
tdmMizdSse d 80 kOBddyYy. { OBkPL Gststs,dIlst Yy
dets?2 yoOmlsd, My HjddwY jLIzd ISOlstss, o' 9 tSHT
ftejHMsOodzj dzdzr | o OBl tjLbkzd O ©fksd
Bscbkls Brls! d&O2Hjdr o Mbtlse jlsMmlsabks hdn fksc

 dmMMmJ cls O astdslz® W o ' {f tsdzdzW dzO !  od MdHHzCHOS9 Qflsd;
tcOBBIST R M & 1 061, O OCYJ (12083176 A140339261K J
14-04-01816,15332 0 0 813-03p0140 , 1t 1-M001LAH 2-15 0DH6) d wut

CcOdsOd 1 tjLdHjdels @ cOyHGPbURH ROA-580.2017R). [ s
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1] ¢) ¢fBlL.Bte dzdIsj teOlskzter

U J todafzdzls O dzdzts € @Qispilster T ¢ totsL H !, tc t5)28," ddn Cotmfj A,
1964 GeBBHE Odid tceSJARGM Ssdizis Aldajde sd3 ¢ dzO dzdrmik Bld3 ¢
bert Cotton o Is O/lisf Jz B dzd ¢ B9 @ dzdiz@@anic Chemistryfie some compounds
belonging to a general class for which we have suggested the maete ‘atom clustercom-
pounds. The term cluster seems an appropriate one for a finite group of metal atoms which
held together mainly, oat least to a significant extent, by bonds directly between the met:
atoms, even though some nonmetal atoms may also be intimately associated with th@ clus
[1].T1 Odedzzs W OL o giBpdesdzPj elzfMC d 22 C SISt @C Mt
ZOHdzj yOh dj ¢ Bh jdBEz ¢ dZOMME, HEY Clstster n
dzreiftsj Hddzj dlzf e dzd dz € dzOfmlsjtc SO JIsMw § SHABHWH
Bso B sOdkzdzO, Ctlstster j crQotaly ddp O BladidL tsodgi3 J dfrplad(j,
Ldz2Oydlsgy dz¢ dets? Mmlsj f jded, MoawLwdizd dzj f sMmitcd HMIs¢
Stster | Oltsd3r dzj BB IsOzdzO IsOC Y] dBosckzleuvO®C A3 5§
Lsd3, f§tsdwisdw ¢ d3j IsOdzdzts € dzO ks jStasegjf W) € dz@ i I fs wzé
CostcHddOydtsdedes?2 s ddB3dd Hdzvw BSBL dZOYj ddw o jh
Ostlise d3j sOdzdzseo, Mtsi H d dzj dedzr -B3j B B ez@dzj dzls dz" d3c

JHAddB3d dL §jwer ~n o] HHiNGdAdzs[dsty aldz@ § Efts"] H il d
BsdzdB H | @ LpdE dz" J . | J Mp@Bisalsfigjvtc adz©O) IsBs', dz Yffistdsoziz
1848 [¢sHdzdh ' -19 469 4AifisH AsOcdgts o dzj dzd j &3 Bj IstsH O
OdzOdE[L ®O ftejHjdz 20 dMmisd dzdzOv MlstekzSIskztceO® 1t
MsOdzdzdL 2 h - Mw gL tc OMmls o ts tesBly(OH)a(H2n4 o d3.
(Mo6Clg)(Cla(H20)2)(H20)6 [10, 11] 1 Odedz" § d MMmdzj H 59 ©Ead Gdzlisie d H
Mls Odzdg j MPdsfj = 1 Isdrn ftotsdL o ts¢ tizs §MoBCEdss P jHIO v
sOCOv ctikzff O ftoj HMIsOo dzvw j Is M @9 tf I I16)@dzddas - d
dL Ols ts d3fdse0 SAdddts @ O NHB |D ts Wls Bz t5 @dfdcieOts C Is ©O1 H
Mosd Mo w L Odz f) Idsts fzdR'es, icP k@& HIsd Csor 2 dzd ¢ OdzH .
HdzW tftejHjodzj ddw ISOC? ctelzffr Odsdz@iple | tdrplst)jd
(tcdheygdzOMis jtoedetsj] WwWHtets Wk dzC yOvs daftstiztj fs© iy adbf
OoBHAZ » Hr dBtedHO dtsdzd B H J dz@® Isds dipto ts figf tslr] dz @3 tsfigkz)] W
shdan o COyYd Mise jzd 5 O tedfFfezO dis ey G j Sd3j sStedw Mo W
Ctsmisd ¢ dzOMisj tedzsets WHiIGO, odipH © tsMisOj sy ¢t

tdmusdydudesy Mo dd) ¢SO HELI Y] MMKGLC dzOMIs | te
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' HOdz dsj@XhQWds ¢ § 53§ Is B o WeBddzCridsideigjjdais] jdzj Is s d
Hso dBtsdzdBHj d20, dets d Hdzv H GEEHRI)OESE O Gz ji |
dzdHtso o m[H3]. N cDWOL SctsHEZ BN dzs kfMlsOdatse dzj dets,
Misj edzse s W WK Odzf & 6 BydESBaPdOrZsdzpLjo j AL Mo jten
hdj WOL'™ ghpwebphakds) dzj j fistsigdsj, Hfplso dd, o 1983
s ClikztcO® € sdFtS & Ma de s ¢ Jf BdiH €8 ds cdd dzts ¢ §f thla] 1H s b
9 188RdYZ fndjlyd¥vOoCdd ce@OG HBPOjHEF Qids ¢ d &
dzr/ §Od C SRSERfmES tsdgy g fise " j 2 ¥ s Qs 206 jjLM
odzzilstcj deded § d odaj "dedd ( Of d ¢ Odz' dzj4d-)d Oebiz]i dsGbdderiz(
6 d 7 cwikzff 1 JwdsHrRA] dGds?Is@Ydqd s o6y metdal d
f dzj ¢ dOER] ¢ dzOH dz" di3 OMY j ¢ s Ody State¥ Lup@fvls dffy taflffif g-EisisceH
dzdv o Bdtdatsc,ddmnd wdkia gapdgjs swh 2 BL st dzd Is,

11. [CkOL HteduiMSd) CdkOMmlsjtedsr j StdfdjSh &t

[COL HEed Ui MSdj S d&zOMmisjtedy j 56 s5IRGHYS d@s aRts
ttOLHJ dzdIlsy dzO 2 hdetso dz' | edteMfldd ¢ o asts dsts| G dzd 3§
2O cOoOdzscjdzdHdzr §J d RrOdz CStsGJ dzdHdzr § .

111. ] Odzs e j dedr dz j S zOfylsjteder j C s dzj Cfr  dsts dzg

1 Jjtco OW Gtz § O BlsdsmdIlsmw € IsO¢ dEO& d3foddij Soif
M sBh j2 WSeaEREes?2 KAg,Brdddd uv0O0Sdj ¢ dzOfmlsj tedzr §
B sfpw ftotsdLotsHde di3d HJcEcOdzse j dzdH e disdzdB H j &
s5C dMmdzj dzd Mo ©BdsdgB o + 2, O L OteW MosXeldzO Mfipty thslelats jc ldsf I
s O0Cddi3 sBEOOMBHERSH j toy dIs 2 4 M€ iz@ nlisdzjitcls &S #20 s € -
BOdz! dzts tslseo j yoe hdan L O tsBtoOL SoMbedh.i 12 Ho kAt

1111 [ JIstsH" (odazgapdgy j dzdHtse dsdzd B H J dzO
111117 R dzstedH  ssdzd B H § dzO

ljwoar j fteddj e’ ff tstelzlz yQ dief teinisdseifer tselgtsidgioHe3 ts dzd B +
slsdesmw s . Blo@stranti Bdg 9 [I6[RHRO §f sdzE YO dedztsH j 2 Mise d §
Yy Mitses dBsdzdBHjdzg0O M " dzstcdtelze h ddzd ©Oc j dzls Od3
Mtsslse j sfilsde Uadats. © Ists ot j 3w B'" dzts ytejL or yo2d
dz2" = CRfdzj CMse. s 1910 cGtsHE B' dzO [z IsO dzts ek
tedH drd2OMmisj tedzer » St dzj C Mtse d3ts dzd B HL/B QO ts o telzs tc &
fsHe jtey jd LO®RG"jdds [IfddiAfied 2 fmlp Hhtzy ¥ 4 GBI g
vOCy fesB B Wo dzj dets, yYlsts ddsdzdBH jdz 9 SOSdrm Mty
+2. ] lc@asriaB ' &ZO H | sOdz dzs d L &y MdgCs} P ls jv B®B
f sLBACottontstf zB dzd S ts9 Odz tcOMyjIs'  dssoIdeQis) 2@ dz" A

1 1945194 6 G SeI@BRAsEddSse({10,11]B " dzts fteso jH jdats Hj Is
fls tctsj daqoCle}*{ dzO ftod d&3d o] fiHs{{iMosCleitOtle] 1-HQ o
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[{ M0o6Clg} Cla(H20)2] IHM d3j Isdxg tej dzls 6 j desistc iz € Isalz tc 2% & GP. O
Vaughand L ¢¢dpls tc i€ dsdz@fls | todzs ¢ 5 W HNEAD[{ Mg} Tldk 03[ 1. J
1LYy © 1967 G6BHEZ BM Azt € OL Odzts, MoBHs Of G d
weodzw jlsfpw C dzOMisjteder d3 S sBf dzj S Msds d H1B]J HIHIs OB\
tetsds yYjlsrtej odgijnNdedrn dzdc OdzH O dL N j plsdsd MO & BE
MO © 1 CoOltstedOdz! dzts? f dzsMC tsMis d, MoaCle}€1.Clysh 5 Is
( d dddeCl12) [22] (e d B).) SL Y J B' d&zO § 5C OL OHzPr- ds tis @fis @ z 6315 ¢
Holkr Htkzedr HJGOHzEEB {5 tzdsd B O , [34]] d3 Hzdzts O

t dielsis] didGlsdlEla)

s smser § sdzizyj ddwy HJ- deGa dHH]Qlzddiss dzdureHn frde @ dzts
dedj ormMhdrn ~dzstcdHtse disdzdBH | dzO [85] (IstOteoaOtE dzd
OCyHd ddzd dn IsjtedB3dui Ms B @ONEY | ddePEBEL O]
ndzstedH dsdzdeHj O fsdkzyOtls fklsjd oL Od d&sHJ
ISOr dzste H O  dligjdi(@BdrdgddzRis T B &1 $ dz20 Iz ©® O3y Xfzg ozd § O (
o OC kLB o Odglf zdzj f tod0dsj doyf JlstgOusjldimfjj 8702 yOMts
Hdr dZBtedHO dBsdzdeHj 20 dL Bs@diky & &6 dzf ds- ipsigd
Cdzvtedzse s ndzsteO® ftod MISOdzH Otelsdz" » EMmMdzsea dw n .

6MoCl+ 6 Al ¢Ch2+MAICI; (1)
9MoCLY  MsGli2 + 3MoChk (2)
12MoCk + 18MoY 5MosCli2 (3)

[Hddds L dzOdetsdzjj o0ydZ °» d Attshts dL izt
d2  dsddeHj 0 Weo dv jIsHs it dsC B ditiptmE d3ay
HJ{MoCls}Cls] , SlBtOw {§ dky®pBliny 9 tdby £ dely to dytg s
Bs2 S aMsBjcd §sMmdjHksh jd& EfOwde Oddd ©OMls
fls Odzdzr ¥ j dZsseEts Yo jlsO. 1 Oy dats 6. Shelddsts d © Codgs My
o bktsd, ubkt f§td {§J tc]jdMEsEdHssOaixaddzRy Ud fiffdets s dzsf
fotsH BOB{MoClgCl] LHH O OS] ftod fscejoj 64
udmlsr 2 Hd7 dts eMosClidts dzd B H j dzO
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1.1.1.12y dstetsdzd H dstsHzd § B8y dz®

ljtwoarj Mmddzisj L HJ eVeBsdid ddjBrag)s dafledes j \adizd i)
COL dzsy j dedd MdBd s ot dgg e B dzs?2  Ols Bs MW | t0jdh [15,12d) s
ket o fttf zins Oded Fdztf Phlsp dzp dg SaEOH HERBUOEJsjsis @iz
Ui MSdds ot dzd eciOfoRitsds.dz0 blstsyds &z0 MisbkSkkwo d
flo W IMpeBri®H,0. s tod MMogBdetZ,0, fodetsHdy | Hd&Y o) d
OdzOdzdL ©, B' dzd  t5dzlz yifj teids ts M Q2@ j o} |stAR decf m JORFRED ¢ &
LOf OW dzgdzgs? O bdzj CHEJHOH dgf i GsSBBH 07 OB k.

rddsHdr d3Sldee(d ezfflod®) o § j oo ' j B " fiziz lyf jsdizlz dg elzte
MoClse IstsC j Hff2@R st dsj yoOjlsmw, ylsts dzOCc tej odo dafty-
zdBH @ OdftcdotsHdls ¢ BtcOLImaddsdisd HHDo R Istfotd s+
Hy d2O. [HdAdOCt dzOctejo 12 Y3 M3 Md BJjL HET
Moelio,. 1" dzs ff5COL Odes, yYlsts Hj2Mlsad] tOMYf dzOso &
HI®BOCY] ftodotsHdIls €& BGBtOL 59 Odzd ¥ vWicH OR &)E) 305 ©

MoOs + 2AlIsY  MeH 2L + AlOs3 4
3MoQO, + 4AlIzY 3 Me L+2A1,03 5)

(N dey ssH MddzlsjL O HddBHJHO d&sdzd B H | dzO,
HdH @& tOo tzj @ dddkkyj st 5 tHFPOYTHJPp( btOIe
(103 dzdip Is .) ) l4f .tOGA [1B, B1]

OMolz Y Msh2+ 3Mols (6)
MoCls+ 5 HI 3¥5HCOHb (7)

RLoJMIsde SOCHJ MpEiyese 1 DS dzixbpgdagdt e, dd L
LIX (X=Brdddy . 14 mMdsslstew dzO EMmilsts2 yd e ts(isists mds ¢ dzp
ZzdcOdzH s, © kMmdzcesdwrs t©WOMY dzOo do fifj figg KoK RH d
LOBI N jdedj. 1 40O0Cydw fteseotsHdlsmw o ftedmizlsmise
f OWdzdats?2 OB zdzj Htod Isj B3 jteOskzte]  dzOe dzj ded W
Isj o3 ¢ otdfy &3z §f dzOeoz HBsB OO dZWE s oetHE, d yj dzj o
fsdzz yj dgdz 2 BMOHBE ydh oOsls flzlsj d3 tcOfMmlse stej d
d fjteisMOYHO s tOMlsotstesdy ¢ tsdzyj dzlstcd tcts 0 O dzdzt
EMOHSC M200 s fftcdfz yOv dz0 o' ¢ tsH jMoXp XdzBe ) [§2]. H d
1 o jpr dzs f s5C OL Odzts, Ylsts HtBdls! v  sdzdsets L
Mzsy dets, L OyOmbigy Bz t©OL dzd ydetsc s M5 OB & (
dzd H dz' | § dzO M{iMpeXelidis)i>* (=10-8) 32, 33]
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] dzOfmlstswh jj otej B HJB tctMBKkuld iz @ sls d iz s
Clsj B jtcOkztcdzsets ORf zdz detséts fd dzals j f OH §f dzO e
sej dz0 o L Of OW dzdzs) = Bt [4303d ]y jXs=6[23]) O BY Esdr AT AdzdyiO
M sdzd yj Mlso j dzdzr 3 9" = BH 5d3.

1112 1 OyOdkts ©wOd:Edrsc j ddrHd 7 € d&Omisjted & ¢

10 LOt] Supafplffsufdsg? ¢ Odzsc j dzd W)B 8 dzests dpaizis
Mz Hse Oded?2 B'" dzd ftetso jHJde" dd3j dedets [ddDdzcErdzds oW
fteidHj oMmjct 8 Hfisdatotadjdsts fiphsiz h jo? Btas@z! M j 2t
dqd3sj dedets H R dzstcdHO dBsdzdBH | d2O, © MteOo daj dzd
ZOfteddzj 6, o dzdlsj Olskzte]j & d3gzdY dEd@p HpBia® O B =
cOMmisgsHEY o ©WOMY isMIs tc O ddg EAYAS o ts tEdblecjOdASH U H§ d
wdd o ¢ B EMoBreIBiBr] sy jls BT Is! ddh ' dzj L €0y
M3y Md 1 IsOdesdz/ esHO (1/ 1) Htod dMmyjisdzy = g3b6§azgzd d
o tss ©MJOBH)SdS Isdts dj tOMlse stedd dzd © GH BB

1112imdtstedHdz j S &zOfmlsjteds j Stdf dzj Cfr KBsdds !

vsO0Cdd3 tsBOLBA, fGjijtter j hoecd §t § sdlzyj da
tcOL dzd ydz" @3 dzd e OdzH OdBd B' dzd tsMkh j Mise dzj dz@ d
fdzj S MO, HEMICE A ff s di3d da'ddsdng = dzste d H dRisded BcOF B
Iso stewW j IsMmw odzte s te® iy fstdfjdedzy s dzOX H J tehDfiy Is & tistsbezn
~ntsHdls tBtOL 5o Odzd j Ctolzt dgts € tc d ) IsEB gediakq jsf ¢ % d
(H30)2[{ MoeClg} Cle] L £OHBE], dzOictdydmdctso OC bk dsi ftedotsHdls ¢
LOYydodedzr 1 diisdzj Cdz i@ sEtc@®p &8 O dth@izgd ¢ Az’ sz
hjds B dzts ftsCOL Odets, ylss Hdr dzstedH dsdzd B H J da
CAdmatHBafH)( fted (bt ftesdmMrtsHdl L ORj " j ddJ
ZzO0 Mttlse jIsMmise ¢ &1fdzj & O Y Az o i@ ldgiapaky dzp € 1
(Hz0)2[{ MosClg} Xe] L ODHX = Br, 1) [26].1 Octejo © ©00CEZEAG] { tdk
sOCyj HtwdeosHdls ¢ 1zOWdzy diadg™ 7 € dgte dgjs Oleladizd oHXH ™ fi)
sSBtcOL tso Odzd jr dBY tf ts ei=ACEIDCIeX2X42]. } to f O dzd dzjd2Lh Izj i3k decfizf
i dzj C(F:®)g{ MoeCls}Xe] L OKX =CI,Brd dd)fB ' dzts tsB dzO todzdf fp tdats 16jO Y
o sHAFOMIS &f ot  dz] 2 Ispl® iz B dpOs O HSIso jig®b § d W1
Bz dzMoesCld} Xy(OH)(H20)2] nHO, ¥z 4[26].1 MdzEy0O,j ¥ jpHiIz®ndz
Iso sHA®, 5, HtosdMrtsHdl tBtOLto Odedj Y Jj dzlstsets Y
fls © aMOsCIEH(PH)4(H20)2) AHO. 1 tod dMf sdz! L s Odzedd t©OL B O
EHOdsM! { HMaddsNOHEMH0)R H-O0 o CtodfMmlsOdzdzd s @ 52 Ml
o SH' 9 H Qdadztdg i dsitHy dztsdzjz Mis'OdEOS dzjCd2E o 5H O dzg
or Mkh do Oded d sdEGs dyj s LR, . M is WdisO Lssis@ipj dsjddedz, 7 1
tc Ofmlsseptspbl ( > 8,5) d3ts y dats or HJ dzd Is GjSMOEdHtesC M
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M2[{ MosClgl(OH)e] (M7 1 j dzts y dats 2 [3T IsOWzdzDS s B dzts L OdBj U
dzdj HOddzsets C dzOMmisjtedetsets Sl dzj SMO o fMddz d
Ctstedydzj o séts SMOHCO o] HiNls O dzMo(DR)Lds NGB ts 2
(OH):}(OH)a(H20)7] NH,0,  Iff .tojs.d fjsytdsdzflzr 2 G dHtetsdzdL § &zOfls
COL tolzh j dzd j &8 ¢ HBBNAS) b z@EC G B BEBOL 5B, &y dats
C dzOMls j to de®IgeClg)*HiAds s{2 ydo s o h dqesCtsd3 ddzlsj teo O
ftej Hj , datizous® BeBjjHd 2dilse d M j dztsyg 2 .

[HEA[L o" Hj dwes h o fgw oW sissdzdL HJR &Z5EGH G
v j s fiyw [46),16 Gse Gsfmo wh j dz0 dL kyj dedé ddzlsj ts§ Odzw
&) dzdzs € 5 O € ® ©ds | dz JMSEBOH)(H20)2] H-0  d3q dB)f i@zl ks te d d
ddls  ( (oMALME£SKOW)(OH)L nB) sl desw h j dszfw ¢ § SHE dzOf
ksdolsste’ BOBMEA" dzd S L OCds yjdds, 7yt ¢ d&zO
st el jlsmY &O o jtrn dshisd odds OO do LEH
disHj 2.Mlse d2

stesd3dj] oL OdBsHj2Misadw f o tHdz B3] dzeth Ofyis p z@
fris¢d fsdzeydls! C(ottHddOyYydsdzdz §j Mtsi HJdzj dad W
[Hdets?2 dL fjtear n kOSSR { tsHIOHHDCIBCIdizts o itc® ¢ Bt
COodzdw. lted tIstsds ftetsdMmntsH ddzts f tsdzdets NCH, Otslfg - _
cOL 50 Odzd § d3 € dzO ) IsKj[fMEEEINCFelts B tizic @@ Bis 6 © Hfjjsidr] ©
Jets o uydmbstsd edHj @ ke jdyoddm' EMfj-sd

[ ke OW tcOB sls O B' dzO f ) a6 t§ jdaOd dzf R y J
Hdd3j Isddzit 5EAOMBYDMEE d Hdd3j Isd dziizfdzs FOMSE) d Hets df
Miss j e d3d dzOdz! dz' fFIModdlic OdizH 8g L Zdz! IsOIsj BT dzd f t5dzk
O d d34 MaEEBs} LECls], [{ MO6Cls} L2(CH3SGs)s]  dMlosCld}Le](ClOs)a (LT T f A ¢ d dz
rfaefl). wbtsdls lsd3j Isd KasCls}LAA$HESO)4] 5 dghflafII{LL & ClO {
Br dzd ftsdzzyjdzr M HtsBOo dzj dad j 3J MtFzBIs PIstls § [ tc!
[18. s ©¢ d o Mdzzy0Oj , M H B O4GK): ] [letOfmdoeChtelz d3j Is O dz
ftcdoeasHdls ¢ SBtOL 59 Odzd © GjSMOds] Is Odets dz
[{ MoeClg}( CH3OH)e](ClO4)4 [18].

Iz Miss Msdzj 2 MjtjBtcO® dBsyds dMmfsdz L s9 Ols
o MY dtolstso r AR dig Qiaglsse 9 tdsAE . H dod PE @ , friBdi@Pds3 jsded@Ez
tcOMmilso stcd d3ts M|, 9 Bzl Nt sdz' L 59 EIAEO L Qedlsiysste @ B dn
ZOlstedJ o' n Mmisdris¥ J Wzs dz® dfCic s oWsls®E BEOS 3 4 d3d Isd
tcOMmls oNoCsdy OB s dzt Is dztd3y fdgjdidn@zdstdsjo d d tc OL dzd y dz"
sdetBg dzd § stizgMmls gl O BL sidgldiz] £ M [Nl IQ]o(LO= OCsHs,
OGsFs, SGsHs, SGsFs, OCHs; ¢ BhuAs*, MesN*, EuNY). s OC yyj lstsOB BIsj oL O
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Mils o dMpes@iof)  dzOo d ¢ 5o KA sSCeffpdslis RdgdEtE ' od tc O L dzd
odwana B dzd f sddgtsy fddcy OMdsjste € dzOMmlis j tedz" J G
[{Mo 6Clg} Clo.sd3.41], [{M0 6Clg} F3OH], (NHa4)2[{Mo0 6Clsg} Fe] b[{MO &Clg} Fe].

[IsHjdz dets sy dets o' Hj dzd Is tcOB tsls z MofCl, (
(EuN)2[{M 0sClg} Xe]  BusN)2[{M 06Clg} Xe] (X = CI, Br, 1) f Istej Isd ydz' d3d
d d3d dedats Is te d s lefisf telafl sté)ty ff dftaizyy ts i) o o Hztf dgW ool disV sl ddWag
WisMW d dzsl@o d d BsMzge ¢ d ot di3j dzd tj OCydd Ces
stster ff ts H Odzdz" O3 1 dzj 3] dzlfyydztsdsis | s @daNtal{ds © W ts to ok
[{ MosClg}( PL3)2Cls]  dMoeCId}(PL3)sX3] , Pezfilgte j Is d ydzr 242 [y idlcly o3,
dMmAtHd j i)t NiMdaCdXd BuBE{MoClgXs] B dzd 1 tsdzkz y,
HEd 7z J dzH 5dzO 1 sMydgd , dzdizPd W o d €34 tsjte cHeftizdstitaffy] ddes d d
dsoQ IsOS Y § -dls daftd dsfdiats §  dzW G4G)Bd ddast frifdilisdL detsl d -
BsHj 2 MlsMdsGl: BB teOL 25 sfyw  dzj 2 lsteOdz dz' j § zOfls
[{ MoeClg}(PL3)2Cls],  [{ MosClg}( OPLs)2Cl], BJlL sBteOL 59 Odad W
[{MosClgl(PLs)sXs] Ctdsf dzj Sse. 1 ted {ktsd OolststOdid,
dzj dzd W, B czdj fEfis e PR o7  f sz yj dzdz’ & € 5 BY d
stster ftshdzd HOdz "j d ftejHdzsyddzd MmMfsmtse L Oc
dzr =7 Olbtdtse n dizsteO rdzO QS dids e t5), cYtadaifiAfy j dzdzr j
otsodzj COdzd o© tj OCydyr M IbtedOdzC d dzOdz¥ dzd dzd j o3,
Ho A YO sdBtse - dzstcO® dzO Mtslse jlsMisea ke h d2 OM
Collf dzj CMtse ) 5 BVOLCIZ Ps)BAIECIAdafs MNIogCIgH( PLs)2(AlKk)sCl] (Alk
=N-CoHnes, = 1-6, L = -CHo-Phd dz€f C-Ph)[44,45}a s s d s I f ts d§visdebylsi' | 2 H
f ts5dzlz ydls 1) ts 7 ahfiMEzCIgHP(C2Hs)3)2Cla] oL Od dBsH jI2tE@dzeiy
[{MOsClgl(P(CsH11)2)2Cl]] 1 dLB' 5Ctsds BIGd! Isd d&zW MW d dzO

1112210 tesd3dHdzr | d dBHdHdAz j € d&zOMmilsjtede j € 53 «

RLEyjddj ~rdddd Btesd3dHdz = BSCIsOL Hied yj ME
hdzts 5 Mdzj dzO& T 2Otk j todz’ R dz§ ts o3t Xz t§ Qgestovls ,  [ff t5 1
~dBIUIMEdds Jtej otcOWBHded B B 2f)p BOKEH O L OldeBEizh J -
tcOMmlso stcOdi3d N j dztsyj 2 el deftfipyf s deysodésdimfGiy didts dzy
so stc® M jdzsyd ftesdmMratsHdl ttOL dztsy j dzddH BOB Gist
des?2 S dqHtetsC dfijld . B3 RO isdz@ to(d to @ e @ aixdig] Ofyist® g dd
dZsyj?2 HtosdMmna tsHEdEBridc Ofylsdnteiag jdef ) j j HBB O9 dzj dzgd
tcOMmsotstelz ftcdotsHdls € o' fOHjdad® Y jdzsseBs Y J
Bt dzsydzze MmtcjHEZ (HtsBOoadzjdzdj d3 dzdIsteOls© O dzd3!
dsets, nAttetshts tslsH | dzv s [f MosBsHPH) (@)D i L@ [ t§ fHd00 o
Bl sHdH O] dgBdzthezOB " 3 tcOMlse steOdRd M j dztsyd
sstetscts 3] Hdzj dedzts o ' f OVRY(QH)4(EHD)) Hits@, MisHNdE@D ©
dzdls! CtedMmlsOdzdzd yj MS k¥ MstezCIsktckz Hdzv [E2H H tg @I

d o MdazkzyOj OOf cifEtcuSHsiqyy dg ¢ M s ds,2d B 6 5 B HLRY dzj ¢
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SOCHGH o j tosdi Hiz OE@ M ls | to dafsteidsts dishitis @ dgfjo dzds O ls o 516 O
ud [47].

1 tod oLOddBsH | 2Mlsedd fn COdztsG j dzo
[{ MosXgl(OH)4(H20)z] H0 HXzvBrd daf € OC d Y= Chy dzkt{ ue@sid fifif 5 H
hjdedj cCErmctzf Mtz Motslse jlsMisekze h d2 ¢ Odzsc j da
O dzj 2QIstc Odz' dets 3 ) BVjosKef Xiz] dedXdg=BiipsdiX@ & @ dits{c | dz Mt
Mlsolzs M j 2 cOdzts@ j dzo tsH tMetsOdzERB O filpdrtisldyw (st ts dy d
[12], o Ists 9 toc XBWCl fCtexd fiffrtdscH d Is tsBtcOL 59 Odzed j ~ dz
Hz[{ MosClg}Cle] [26].] 1 9 6 2.CcSteidtntf tc j H dzts ) d, zts o3y s tdew ¥ h 2 ¢
GJ SCMOc OdzscgCdfshfdisdigt tzj Bsdzd B H j dzO. [ jIstsH L OC &z
s o qMPeX§(PH)4(H20)7] MHOfE steW yj 2 €6 Odztsc j dzis hH i téots Hndztis X
COztG jdzadHO YJjlso jtlsdydesets Od@zd3sdzed j o 56 5 s dal
fn s OBLE)[{(MosXs} XG&] (X =Br, I; X6 CkBr,1)[12].1 Odzdzr 2 fiylsj@stioHj B¢ d
BjlssH 2z jmethedaDSheldod d " d eEftfssd L 5o Odzfigw fi) siddgw?
{MosXeg}Xe]Z 0 f dzs I§its D ¢ tXXBg DS k) yodkshn:! L :
Hisdg d3tsy dats § sczz yOls! dzj btsd St Msdd yjlse jtels
e OW § dad dzOtc ) s WAL W% -~ 3y JBJ ds@ HdSdRjc@dgts o ts te MoxXpUXdd [
ctewyjd3 fdtcdHddzgj] M HBBOodzjdzgdjd3 dLB" IsCO Mt
BN dzd { tsiipts dgg deRyH)f{®loeXe} X&) [49]. 6 dzj HEZj Is tSIsd3j Istfls! Z .
Hsdi) f SiLtptsddrydls: Mis dtdsls) Brezdds dicia) 16]f . {

S (zO f) sy Oateid' ts dEctEs BY FEM66li} 12 v Odzs ! § sz ydls'
o odH,j dzj tOMise ), BQ HuylsModdasbE0k s df B(" OW ) s t5
Isd.ff &d d3d dz¥ § BOW 9,1 OO dxizts| DaOB)H tiis s H Y g O ozt ¢ | dzd H
Hj deBgXfX =Cl,Br,I) o L OfOwWdees?2 OB lzdzy o ddzBghtco
[ Odadz" 2 i3j stsH 5L otsdzddz ff sdzlzydIs' HoE Modxis} Xd X .
X6 =Br@)Its,H dzOC 5 fHe[fMpelgBlE]! H Odzdy 8 o3 StsH 5 d3 sk G
HOdzzOW tOBBIO B' O toOModptd jjd0 Wil 06} KakY d
,X8] (M = Cd, Pb, X = Cl, Br; x = 08, y = 06) [51, 52}

11974 WGsDotmand RE. McCarleys i zB dzd ¢ 59 @2ido tEOBls=dddAs .
ftoj Hdzsy J dz2 Odz' Isj tedzOIsd o de'dds § o3 BldctisHizd3t dzdizz Ry j dizg
(H30)2[(M0oeXg)Xe] L OKXK =Cld d8f) . 1 toj Hdztsy j dzdz” 2 d3j ssHB6
BOO d [ @es Owodzdof Dorepan. @Qhdd® WanCOHmists Holftd fods
sOrn dztsted H O (MECHd B j d4gOls O dzdzd W J M S d d3 O dz¥ &3d dzd § d3
Mlso s h drn ¢ Odztsc NaRd Hd o O dzAI@dEfor (L(Of OW dgdzs o3 M ls
ssted ftod IsjOoddy jftacliis muspizdassl o Milstisliy @i o W&l . § & dzb
HEzCIls tOkpls ol ddBrd  sfmdzj o' HJ dzj dzadvw sfflgftc] € 6
dzts dfQj. IssH | St d30 dzOIs S J SOX s P tedgif s SHJ g § e sS4 s dz
HS Sy @ saxXdsg € O.
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1.113. sCtc" Isdj dz¢ o3 dzj My J dzls dzb B ) f Is © 8zt$ §) dzt$ 5 gztizda
COizsG j dzgdHdzr » C dZOMIsjteder 7 C @Y dzj C Mse  d3t

1.1.1311 jter j twOBtsls 5 dL Ezyj ddw -dssddndsOmalsjod
dzr = Mmots2Mmlse

] 1981p CusOEBBay, o jtco' | B’ dzs § 5COL Odats  dal
(O btydzid, Wthks®higasp dte@EReiyIHd Hifgys) S L H te
C zOMmlsjtodz & Sifdj S Bstte Oddj NS OF (aHCikb
(BuN){ MocClg}Cls] ) ,  asSdzvolztses d iy dzs B3 o ts H dAEOM{ ModDli Bld) s to
[53] (ts d 8).

600 700 800 350
tdmuef3 Ciste dz¢ o3d BrENB[LMosh} Gl oy j Istsded Iste d dzj

1JdSttetej SIsdtetso Odads’ j L dz0 iz digff vdzj Inagip) ity ts afzts T o
ls j dz' Riglipy)s]®*, MtsmlsOeaddzd 0, 04 d 0, 005 oHCIPYfsts
o J sMmis.ol jtahdetst Istsd3 ot d3j dzO ¥ d tdgef 1 206 dzdgy My pztzy
(BwN)[{MoeClg}Cls] d 20 o3¢ iy HeQYl{ Moo}l o) ts tr@ j(dzd Y d B® dzc
BEC M, Mo jilsMmise jdedets) §tod 4§ sdBpORGd jlsp @il | t
ftotsH ] G3cdzMisteJtetso Odets dzOdzd udj dz¢ d3gd dzj myd deyd d
Bts dzd B HBILNMY MdeBrs} Bre], LdzO W j dzd ¥ 30 € ) d @Yz MBE©s dzcfids thdnds: o
lso stc O CfiphipldsAoodcfigsts 7 79 dedgts?2 3 j twOBtlsj, -©Bb@Iks
Bt j SHdtst dzj € Istots dzdzts j ¢ dMmdzj dad § 240 ¢ &zO
[{MosClg}Cle]? 5B dzOH O h HiG)s R 233 U MpeCigEg'™ dgds j [tefy Oh j
suC ) slsj dzy ] ® dziz e3E.ddMoeClg} Cle]'?) = 1, 29 | tshok8hdls,
AgNOs. stetsd3j Istsets, B' d&zO S OL OdzO 9 5L dBsy dzsfls
Mssw dzdw ¢ &zOMisjtedzse s § SR dzj € @B dz@ gt dg st gzl
Bd Isa df dtedy d dadsds Msfeso sy HOJ MY Iskh jdzdJ d3
Cdf dzj € MO.

[SCter @ gedzr & Mot2flse S &zOMls | todylsnO teti Bty -CC
otk odlsCk ©OLadlsdY Sd&dd d W¥dL dS g ddd?2t
BislsT dOyOddfm' dJMmmdjHse Odedw dzj Istsd St & ddc
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MOR, dts d oMmj Misstetsdzdzd J W tHls kA diafl ¥ J I SSdEAS WHOdfsuiife ¢
MisOdetso dlsj dz' def B & QY MiBe @ dzis o  Befapddgdsd todz’ ~ ¢
mMtsdasddf B H j dz0.

Y zIs¢ B dzfdj ftotso j Hj dzr Btsdzj j HJjlOdz dz" j d
¢ d Mmdzd o jsdg'mdz® dzts o d Is § dz! dz" = 4N)H{MoIip}Che], ILCES  dH dav dz!
B H dets ¢ 5 (BddefI{tDaBIE}Bre] [54].f OC M d sz 3 + d3d MM d dis cStds tdjef]
stc©® dz¢t B3 dzj Myd deydd d SCttetcj € Isd tc mN)EMaETIsPCls]¢ 0O
tcOMmlsotste] OYJ Istsdatf st8PEO dfgesfafls QP d dzdlzj € tstote/j &ls d
760 dzdgE0d 04) , fMmtssus®yisinlse’j disizizR iq jsdigdff] figefsdzlz 3O 4
d it wiedeiz’ » dL ded dz¥ i3ddzj Myd dzydd do OLygj Gedslsiss
tedjdz: 825 fdgd, 30 BCH0 d23. s tots dBLN){M6BrgBr ls® S X j
Br &zs f 5C Ots@de®SYak®j d SH st dzj S stesdedetsj € d )z
Eva[{ MosBrs} Brg]Z)= 1, 0 7 Ad/AgY) I dd.1( ,s39RPAGC)). [ dzv  [cGleMDle]'
2l lsts L dzOyJ dzd1j60.)mtsls)sa@gCley | Is

l HOd dzgj 2N jd3 fswoaddzdfm! HOdzder j 5 dz¥ dzdd
f dzj CBuN)[{Mosls}le] [55]. 1 5 f toj HMls O dgfs dedets 3 H O dals i3
(BwN)2[{ Moslg}le] tsB &zOH O Is dzOd dsd dzi J o' tc Oy j dzdzr dsds &
Tdzj 4§ tod &ijeH § 820 0ds§ §)16).[ Isd3j Is d &5,0 C-af& Bitle 2 f dzb dzd ¢ O
fsfpowh jdzadz' & dLEyj dzgds S 5By ddfodsfitmel ditp sQ @@ kpl Q1
dzj B' s kB dJS o Ods, HOYPS ¥j HOMERE' ¢ BRG]
Misj todz” j ¢ Bu)HAdeXgXe] (K =Cl, Br,I) tBd&OHOtIs ty,j dz
fsHBSBdsE twsHO MdMmiksj &3 ¢ tkaBiXARBPEEIE JIL 'daz dzioO

dzts ¢kts~ 5103 103 MY § j to jdi#aiO o dajl dzgfv 2)
T — (1)

e — (2)
1.1.1.3.2C dzj § lstets ¢ j dzj Rsjddpdsdz Odizfiz N)LHMayCiENCl] ( B u

1 SLYBO XJ dz0kzfggojvlf tiztcHz i dftOdzn ld4s d s s alzO &8 o fs1
SHdatst dzj Clstetsdzdetse s € dfdzj ded v O dad €leBEE'¢ s dals dz® f
d BHdst dzj Clstetsdzdzs @ 5 9 5y ls O dats o Eizy[{tAd 6Cls} Q)2 f )t=Is j
i1, 53 JAQ/AQBI®dz.0yj stslipEB B teokzP" BN (16 d A).

r'f \ﬁ
L e

/ ~
< ./ \\/’,

o] ] -0.4 [s] o4 oe
[Morenman, B (orH. Ag/AgCl)

tdmAdEazduyd MCOw otdz IsORY j BmN)H WMagdEICl]2 aif O EOtsdeds!s!
o ftodmiis BN 0s,dl 2[5 Au
27



l HOdz dgj2N jdg BT dzs fCOL Odets, Ylsts tsHdzes1 d
dzd j , § dOLCi@J Iff tsdzdzr = Y d H AlSIE BtmZCI (BtenEG—1-d34 &Y dz
341 Isd dzd BBdH OL tszfpll. B sh&tsuzf A tcOL dzd yO© 4§ tsilsj dzyd
[{MoeClg}Cls]' d o tsffyls O dats o od) QNS te[d{OME ) ts ) Is @asdgvis p Ig
Migededztsizj e d 8L O BsH J B dzd] yOMlsdy By jls &
dzd¥ otLBEYHJ st ¢ dzOFG] s dadsts deffods® d[Is{ Mo
CtOMmdes?2 W sMW/isdej B Q F.dgukdOdfiEm0. o 0,19 (te d §) [57].

[{Mo,Clg} Clg]**

~+0,4 3B

-1,53 3B +1,56 3B
[{Mo,Clg}Clg]~ = [{MosCl;}Cl]*~ = [{Mo,Cl;} Cl¢]

tdMmf gt dydese OddzOW H d O BUNDERETICIO Is bd3 Oy IsHsddzd Is(ts

sO0Cddz sBteOLtsd3 fted 3 zdz' Mdets?2 § sH Oy daC
Stepmf Zh j dedzr 2 o Ovyd Istsdzd IsNgHMa'sClg CR], ftc Gffrfrisfotdxlin L (&S
C o OrlamOsdzdzs o 52 otsdz! SORBY Jtosdzi stedd o 11,ddsq tclo O
Ag/AgCl)B " dzO L OW d ¢ M( tcts 9 OEAEOO detdsy stz iz jdaEdmiaf)elz yldt -
dzzyd dzdz" | SOCdd3 tSBtOLtsd3 dzj S stcte CIsd tetso Odzdz
dzj Cstotej CIsd tocfp § B tzduddpf{MoBYe}Cls] § tcd-o 8 uséstisy H j dzd d
tcOMmlso stcj O Yig dbp.dzd Istcd dzO)

9 8 7 & 5 4 3 2

. 4{/.”'
y \

1Y

AN

50C 800 00 800 900

I[I[I]Ha BOIIHBI, HM

{dMuetdgSlste CANMMOCIBUo OYJjlstsdabldasd dzjssyed § ¢ 0L
W sls tsdzé d3d da Ma)i{taeGldCls BOYJ Istsded Isted dzg d ff 3o j Hztf dgis B X a 5 dade’

) sHESd jddj & HOdEEs?2 €OmME( sBACHBERY Mty o
MezlsMmisodd { dzj CktetsDY sdo @SyAYBAM®BB (. o df
g Mgt £y Hj dedets ] MsMistsY dzd p € dzd 10 s dztf &  ©
¢ d fdzj dzdzs[Mo eClE @™ H ts dild 16 iz s o 5 O to ts RO Is da@iHTPSSHRId
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da( § dedH dded § o djdzdie Contffif Pl dsticodiilp «@izGIg* I OC yj
e SAZ (O d3d dets Ote 5 B3O Is d g GHCAIFHOER" ORI JeF S 2

[{MoeClg}Clg]" + D' Y [{M0o&Clg}Clg]?" + D (8)
[{MO 6C|8} C|6]"' + D [{M’O 6C|8} C|6]2.'.* + D* (9)
[{Mo &Clg}CI 6]3'. +ATY [{Mo 6Clg}CI 6]2"'* +A (10)

bolsister Blsd@poWiskds,o r Rlstw rCtsH SBicOL 859 Odzedas% o
OfmMd i sslsdyd MSd Mmistej d3d Is i ¥Cls}CTle]' 6-,DQ 1 3 0RDQ GODOSINL(
[{MoeClg}Cls] +D) d 0, 132 N ¢OlsjQ@e 6 A gy 2p § g U j dad j «
dzsmisd tj OSydd fJjtej desiO L O®VzO0® Ish tcDts fAPIsCEBtS -
yd § lsfteizg ) Stcc Odad YHipUstc O3tslzl) SSE dfrf oz dzdz 2 v © dzC
Cdds BBEOLBAR, Ooslstter fCOLOdzd, yYltsC dz@ff B f5lzt
sy¥dHOL! ftd dmMftsd LtseOddd + dzj SIstetsOC Isd o dz .
IsOdz! dgts ftsHIso jtoy Hjdets. |1 Odetsdz' M jj L dzOyj ded
o fyddztef @4B tets BY j dzd dz) O Bq dx@R5[§9]. s Mls O d dzts

1.1.1.3.34 5] H  dig BlEd®H O Heftsd Js H gl ts a0 ¢ digafiipectzs 2 ) Isfy OHRB[ te
¥Ohdj C-©6d ez dr

stesdy ZupdaffwiEad e Odzd ud M& dn 1 dzj ¢ Is QS 14 dembilp't
L dzj SIstetsG j dzj tod to s 9 Odzdzlz & B ' ~df Gthidzlr QREQIZ] fijutg dlzy d t& O B
zOw ftsdzkyj dds fJtosotsHddtser 7 ®&BOIjtcd Odztse  da
Ud MEdnr 1 dzj ClstetsdatsH ts dzts tdfdiafis o 63 HEsdR]Is§ielods,  OSEPASTHE) »H ©Of
Isj stcOls d O fTTEZIBR6E] wdDls @ H Odzdz" = OB BIs L OC dzs yOd
1L dzj StesCtcd MisOdzdzdL Oydd ¢ tod Mmis @ deddzff g i§ SnofsH d ey t
o C Oy @isptydadsd d dizplebtotz’ | Gt Oded Wk PL o tizdas e
tc OL tsdoff as'dalipjj deteB tc O U sz dzj C Mse M { ichapezsigie d3
complexfisB M j 2 W tS(KatgB[ft0aCls} Cls]?, ¢ Hnj= 2,Kat=TM-TTF, BPDT-TTF,
Fs-BPDT-TTF, d F>-PDT-EDT-TTF; n= 4,Kat=BEDT-TTF, F>-PDT-TTF; n=6,Kat=BDT-
TTR, 0 Is O ¢ %S9 TTFR>TMUMo 6Cls}(NCSe]*d  ( B HE D [{Mo 6Brs}Bre] (tc d ).

] sz yj dedzO% o j HilsOa dlsj 2 dzOY fjtedw M
[63,64] O ,B@K yjud s dzOdzd ydv -te O HidsGeB®@ uselzdelg[62, (6%Hs d
e 52 Mise O .

) 5L Y, 20 120 BasH OF, H O ki@ dzdlg @zO I82B o B 'd3tfO fiH
sfhdetse j § dzOMls j todz &Xa}Xel KI=RYASHBB 0 ([ {teMa dzd y dz' 7
Gstedr 7 SteOdduj MSdr dff djsg isde:0 S OsEPY dstOmyde dg,
Hid66,67) I Mmj Mojrndds dedv BT ded § sz yj d&f 3 IstsH
SfdmMOdede” § St dzi CMIF. Mo § BsGL o K8 fizh 3 dzts ) d dzd
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fdzj Sfiyr, dzOfted dsj to ) € tstc EHAaBC]? 0 ditehkd HAszistBtE of
ZOH B2 Mo Q@ded f csosHwh j2 WOLT, H&ROSCB d
Mo jtornftcsosHd®BsMisd HdzY HOdzdesets Mtsj H d dzj dad v

A S §
L\’tze '\ B “. $ .
5 C
9 5 /o‘ ,_\
s % ; W R S. S
= I
® ® }\ J? g .\ . S S
I 5" A ¢ Tr A
4 ’P . A~ . -
" | ¢4 \f £ ba : s_ S
S s A
<
S S L [
\_/ . \.S‘}’ . C./O < S S
5 ’ . [ : —
BEDT-TTF "”" Ve BDT-TTP
¢ § v

(BEDT-TTF),[ {MoClg} Cl] (BDT-TTP),[ {MoeCls} Clg]

tdmateDed3j dzlsT CtedMlsOdzdzd yy MSdr MlstckzCIskte € dz
(BEDT-TTF)4[{Mo 6Clg}Cls] BPT-TTP)2[{Mo 6Clg} Cle

1.1.134) odtesHO dz¥ d©sddzj Myd deydd SCIsOt Htedyj MSdn

[Mdzso des?2 Eftste & dMMmdzj Hise Odzdd € dzOMmis | tocdz
B' fiigH | dzOdz dzOV txfla tdzdep j dgg{ddjufippuij dey e & f i tsR 2 W f s dzf ¢
Y.Saitod T.Azumis ' dzd MmH j dzOdz" f jteeo" §J ' lsCd tOL B
dzj Myj dzydd tClkO1 Htedyd MSdr cOdzsce j dzd H[EB]. = 1Cjdx
o' &3 hOetsdz ¢ tojh jdzd® HOdgdes?2 ftetsBdzj d3FF Mls Odzts
fdzj sdesects MsmMisswdzedw, dL Cthtstttsets  ftetsdmnt
dzs d3d dzj My Jhdgydod .1 FA.Lotteng HEzHaasf tetso j dzd  jtco ™ 2 fo
dzv o dz" n s toMeXe)siPdiA IIM HfMo(W; X = 6 O 4RO (e dzB).l] Ists2 tcC
B &zO ftojHdEzsY j d20O dsHjdz' , o Cwlites?2 o Odzj dzlsd
fdzj SMse MEOEOdizBEEBH 2 h jMisd Oltdtse dtsdzd B

1 sLyJ o[68h@dsetgr sftejHjdddd, ylt eor mh Ow
sOdt) [ MohlesddsOldttdidsr = tteBdlsOdzj 2 d  tod dgOH ¢
4 Httkzet?2 MisttctBdsH,dz0dd Ldis@®) Cizady tedz@V fdiBlshEGx
Ostsdidz’ » BB dlsOdzj 2 d ftdkOdzygNdls O B3 i § igisE
dzr = BteBdlsOdzj 2 9" BtOdz [80]) M ts =510k jd st Idses disdO L fifs dis C
sistedj 2 Gfdhn@adtsdzso ROy jds, ylssts ftod ot
AntsHWY ) thdade@lsdd s ¢ 0L Ols! Mw o GHdsHG dL2: Y
T, °Toy, B 3A2n. 1 OMyd Isr 1 dzj e dd o tfLBCHOLHQ ddddzt d3fsls
Is to d f dzgfisfy) Is tsigw dedfizjv JTe. M) sdzj | e, Oolsttr ftofs
i e Ofmh STuffpliifiptiscftgiv dzd v dz@ B Tould zatéets otedzdh T 2o j dzd u
ftcd EZuyltsigs dif da @gesisH j 2 Misoadw § jcotsets § SteWH
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— tlu(zz)

ty(x2, y2)
—  a-y)
tu(xz, y2)

&,(2%)

—_ &)

e (x*-y%)

—_ e b(xz,¥Z)

— — txzy2)

a g(zz)

t dmyr d®c tc® Ghigp s dztshisjddpdt vz dzw tc dzr »  MeB} el Gndigj sz 1H9dBv4 { ¢

] HOdM dgj2h jds Oolstste’ GtotsHj &zOdzd H 5§ tsdzdzd ks
Misd 2 ot &3 ded Y dL ded dz¥ d3dded Myd deydd d f sdztsy
[69].00 sstcOB Rfi®shddls: sldsh jddY ¢ sdhksods
L foHbktsody2 d MsfshmsOsdls: Isjttjlsdyi s d.
fn 1 CMY jtod dsj dals Od' datso I tistezlz g lslzlig” WP Is, yYlsts dzj M
dzdd 1 SMmYJteddsd dzb Odez® dig'd dzd MYy J Czly § tfte drP).. tc Ashiffusisly ddzd
fsorh jdgdzr 0 Isj B jcOlskteO, HOddzOW Isj tstafdi difjt
Hizj iskzé  fpdtiss. jdgamid Y. Saito[70] e s dzj j Hj sOdz dets s d f)
fsHStejfdo odkh dlsj dz dzr B ©OMYJ s OR] .

12 18 14 12
Bonnaogroe uucio, 103 cm3

t dButOo daj dzd § tOMUJ Isde = M MoClg}EIg oM div Cdfpldg tdrpiuds j dedpisi@fdz!
(EuN)J [{MoeClg}Cls] ftod tcOL dzr - (OBSI 3§ Mt Oisf g Bl Otd® fogzy P Is dzF 2 )
stesdzsy dqLEZyjddw Istedf dzj Isdetsects o 5L B z) H J dadzat
sHdZO OB SISO, fsfmowh jdeadzOW dL kzyj deds [FHish B4y
Métd Sk o lddydd i Wshitsteld P iede d dzdztgeds 1 d
otsLBEYH] dzdztsets Istod Tdzd sy dzibe, BE R Bsdd L f)d da
BzYHj dzdzse s Mismistsw dzd v  otc G friaizts o tirdimiglc | U3y @O § Is v
yd MiczOC MOydd B EZHIzts! IsAydmytfdms jhhdjdedi. dzd vy C Stesls €t
ted Myd deudd, o tsL dzd PF degl @) Y dets] dOfgfdydaatgde) tisfGaapfs{de’ tsi-
M Skzdzn dzr 2 dzOLy @S o B Sfstatfitde@ L drdzdy, gz wtzdzts € to  fyls O dzdzO
¢ i3 ZBENPp®OMoEClg}Cls)] dzOL jtetsds M Hdzd dets? o tsdzdgr 5 3
dz¢ 3d dzj Myd deydd o wWOL dz' ~{ &gzgs) dedgl E:dN2EPEDAGAIN, |5
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520 §HO @ teED).&f j CIstc ( ¢) LOf dMmMOdzdzr 2 o-B06 tcf
Mtsslse jIsMisoazjls dz¢ dsddzj Myj deydd dL o & ss60Y0H jNdz
Gt = 630 N 30 ff)), o0) By dsndoe i migig
6 Myj dewsd 46 A0 K ¢l 01 3tak, Nufl 0C BREMG . 630 N3 4deds
20 @Mbtter dj Gldsmwls ¢ §jt)5HOE odkzlsttd !
LOodMddimisd s § sdsyjddY EsdsSisdhlsOdaes)
J Isfmw.

1000

800 k
600 |

400

HMHTEHCUBHOCTEL

200 F

550 600 650 700 750 800

JImHa BOJHEI, HM

t dm0uyd j Clster  dzv d3df tme@ishCleltizly 4 € M J 6 d 3j dziB@Me]{ MEeCIgCle H df“ic of
20K o tej d3d dede’ o3 :(@Pddds j tep @dzj dgls 4 0d gz ZODO Y GOY Sy
(B)3605 20 Qdtsdzfj 520 ¢

1.1.1.35.6z h jjodgf B dzj My j dzy d S St @iy 1< jridstar Bogtizgz§ & Bz da
sosteqlsj dzj 2

(hd o Mms@ayid,mr o O " j 2 dzv dge dzf fipis p @@ls drdgo fiy le
f dzj C[6RkB ™ dzts (5B dzO telzoyglzdas O o oSG fdatdte € slsstets o
oHddzd M dL d3j toj dzff wi.dzWvMaP ) Cls]tz® M&IGIdgjsth s O o dzv dzts
O o OvYjlstsdsd lostedfddjds 1880 CgCSs, BT dzs o j f)! BO dzts
odzdW dzdj] MEdz o Olsdase s 1tW)W j & s Do @Eafls wacgEARda 3G »
@)% CdOfmisjtdy o StkfdjSMss. vOCOY ©OB&kKO B
flsj tedz & S EAEWMoEGSOH]s o BUN){MoCls}Cl] d kOSCda tOMls:
CH:CN, CH:OH, [ f A o1, f & [Q OCYj MNH@(s02 d A} s dzkz v j dzd
HOdzdz' | 1 tcdejdadjidgs j JpH | osfig ¢ & GodnOdzd 1 dzj S Iste
Gdztsh jdzdw Hdzw C dzOflsj tedz 7 S tsBY dzjzBfy s efecafdn® O of H
sdydesmisd. 1 HOdz dgj 2h jd3 BT dzd L Of dmOder My j ¢
10 dzts L Od3jthug ddztsf, te tuHistdsdzy d Is | dz! dzts d3 da§ ds dzin Y fzdzdhd | s di
so st C dzOMIsj tedz" = € ts B HL e tsdeO B dz: O Q Jsisfgay Isdeid
mMdoe dzesmisd 1+ dizd mmd d, 9 It satej W COC Hhv BMIsC
ltedyy d3 o mdzz 4O j r [ af M tsmis! f OH J dzdoV
ZOMissdz' & plisfglstdzj EZHOo Ozsf! L Of dMPRYJ &k,
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Listsds § OHJ ded § dgisdidedsp fipy HoRigrfisfiglzr o3  d L d3j dzj ded v d
MfJSClstcOr ftsecdztsh jdedWw HdzW HOdzdzr » tcOfMmlseo stetso .
sl POCtsets dL d3gd dgj dedw dzj dzOB dz¥ HOdzsM! , yYbsts
mMetsd sy MmJ, ftcdosHwh jdg ¢ ©BKOL 59 Oded ¥
f dzj SsiPp@izd j o OV d IsjIstcO1 Isd dzOdBZdBsdzd j 8 OW Mtsdzd d
Iso sted dstsmis! & o tcOL dzd ydz" HrdzVtc AdifidmplstotdstidssiodzVon .| [ UAL
MydSbter dsdiffdadgyjEmsdn Msdzj 2, ftod 1 Istsd t6
dzj Myd deydd §©0Clsdyujmed dzj d2Od z8a OEzsfy! EUN'S 2 ¢
sO0CB] MoohhsdnpldRldesd gz Misoakzjls B SlkMikzlsMmise dd
dzs d3d dzj My J dzls dz" fij dzjie Usj? diy IsbtaOb)dgffnj Bse s, B' dzts ff €
dz" = twOmMlseatstedIlsj dzZv s otcj d3d dzO Y L dzd dz¥ d3d dzj My
Y B3 9 Of tetsilstsdadz r .

u 0O B ldz c
AsksWdLdyjmMedy ~OtOCIlsjtodMmisd MdsClgQEPMis j todets @ s
9 tOL dzfQlpis8 stcd Isj dzv n

t Offlse sto tos®iS M Ui ke, ) Kar, " Knc, iy
CH:CN 180,0 0,19 1,053 10° 4,513 103 0

DMF 81,9 0,099 1,213 10° 1,103 10¢ 6,53 10°
CH;OH 30,0 0,038 1,273 10° 3,213 10 2,83 10/
6 M HCI 13,5 0,017 1,263 10° 7,283 104 6,73 10
2 M HCl 5,0 0,0054 1,083 10° 1,993 10° 2,03 10°
0,6 M HCI 3,7 0,0025 6,83 107 2,703 10° 2,73 10

I sdzj j HIAMODdE =i S tsdzfyls Odzlk) d f dzB O j dzk.de® & f
tj ntsis®8 AAIYOC OL Ol e QLlslds] yJ M&d dzj dL dgj dev jIsmw
v n. v OC iR ER )] tzizdes§ nd Vv &3 RigisdEdigls stc OV f e OC
fsteWHGCO Bkdz! P jNotgikgB Ygztc 1 @jls © MjBY oBL BB
Isj dz' dets?2 toj zOS MOydd MmMdMmlsjdsr, OS] C0O0¢ toj
k) , ©WOL dZJUdzr §| ©OLtWj " jdadzr § ke)d Ld L tegkzdg@Xsfj @z ol
Bd ud MS& 52 kig J. O o df dor 55 16 Gets 5 e5 ) SO Y IsfA Iz d3d3lz Iste § -
(2e © o dzp)dzq J
N 0 o 1 3)

bolstsircls o j oy HOB Is, Ylsts HdzV ,9d&z@Mkj dd s @
ISOC Y J 1t dz § Is tcts Sztiztiz®) Is @pdHf i eld@e, s v f 6 OCIsdyd M¢
shdztso dzts?2 o C dzOH ka9 dits fizd ldzvkef. (3 Jaeltdifsd d3 B BAmSO Lirfsids, dzC
hgd L OCdzs ezdeq Jzd § ylsas dsd dzj Myd deydd Mt otej d&3j dz
BdUd NS 2 6BOHNGS gEdIsj dzv ) ¢ zOMis @A i3 &6 i wdp &
dzi i te@OUQllsrdddtsh j i otsLBEYH] dedzts | dAfstesip i ts ©Odizg P
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HJ dzO, totg@pifdH B dzazY BYBC ks Ykt WslssoatsLBEZYHJ
fdzj CMO BhdzOei @ fKj tipwdbats, ShdzOsdzj dzdj Mo w L d
Isj tod3d dzOdz! dz" d3d OltBOBRd r EZstcO® L otdw jls d&fs
rfaned d ozjls0OdztOdz s1030 d3(F E@Bipipy d Is O dzdzO W Ckis tfizlg & © glzis §
olsOB Ay yYlts ftcdotsHdl ¢ tSBKOLBOOdds fftesHEZS
Mo OdRd. 1 MmMzkyoOj My dsSdhd = ttOMise steso
BB h jded] Olstsditse radsHe'O. dEdc EIRz) € zaAs, lsd3j YO d
ftesdMrHdIls B tc@LCd® CREjH 2 KO O BdizO M is j tc dz'
fdzg CMsds, BHAOSS HOdkZ 2d3d eVl § B Mdzg ¢ § thed d20y 4
dzj Sdzr o tsHT .
1.1.136w kzh jdzggd3d dzj mMyd dzydd ¢ dzOMmilsj tedz" » C tsd3f dzj ¢ f
st H s

I'd ! B3O L dzOyd 'sd3 MG & @ Hdg Sosts'C dg' g H | dz@geizdzlc O -
BIFFR], mMis®mB dzOtclzy j dzgd ] L OBy Isdesets Iskzh j ddw dz¥ d3c
tcsHE@.RZOCtS, Oolstster dzj 4fizd @ is0O dzdiz@dnds dydiO o CREfSHE ¢
MisOdzls Ed s 29 d dAkfsfizs s OdzMIsOdzlss?2 B Jj L " L dzkyOlsj dz' o
oLOd®BsH]2Mbsad] B3 M KBS 2dzOBI w@OHied Begls | d&
CdMmdzslsr dOdzdydd ddzd slkhikzisfiseo dJ.[ A dBQsiccyBIs
9 1990 ctHEk ctkzf { O0JAOIBKIo O.C.debrEraprs dizjiyjj darjAds O dz
zdm+s dqrkyjddjd d¢3i ~rOdzdL B3O Iskh jdedw WshmWtste] fi
Bsdzj ¢ zdzv todz” RB[73]). g detstesH RS OL Odzd, Yt o { tetsy
ydd olsdi Czdvdsr 63 ¢ dMmdzstetsH sd3, ftotsd mn sHOH Is
stesd3] Ibtsets, Bkdzgd ) O©f € jH §p dziBczls has A0 ' dzv B ts0
fsdzdzse s  sdzed Q3O ded W o 5L d3gtsy dz' B tc df fedzjylg dgthydste @ (5 L
CdzOMmls jtodetsets St dzj SMO M dBsdzj Skdzwteds d3 S dHfr
Wietedi3r , dzisBrBBHdM®BBS HJlOd dis ttOMMdisslste Isy, Ot
sOSMffsmtsB’ jets Wilstsej dzgj cOydd

1] 0 OsRy € tsl@stftef Mr 0o Odzs ! Wslssnddizduyj ME s
CdMmdzstetsH O Bl.'KaaBkyd] 9@l o6 sHikls stets?2 stz d f 'daf @ dzEAr «
Yyd dzydd OCtdW dzOe d dzO OH M ts joB @fLtctists B0z SE" sdf 7dF0d ik
Meotsj 2 OB slsjj HY dz dAisry jj dizblaiz icf Gz jsSlstctso SL B ZY H j da
CtcOMmdflgijtagvH O Is v & QLinsidseictids®iLizdztindz ootz € ts s B dztf | & [z
Mddec dzj Isdzts?2 Wstedz3r . v kils' Pl Ztehy tc jjd fizs dz
Bz s Ofis O dNdsdylsdztSetEdbl [ H ZOC s, o ff dztslshH Odptz' 2L 9GP - @d
toj desO 1 dzj tcedd dJedested totso Odzfnyls @B Eogtdy d3 HntdsdsG
Sciencd76] Mt sHOE|Wwddzr = BGBtOISdIs! Btsdzjj ftdMmlsOdz
HOuUYd {dzjteedd Bls WtsktsMmj delhMde ddzdL Olststc® ( SO
des 3z C d mpopRuUEHspdEs), ¢ jted desfy 1 dzgj e dd Bl WISt
otsLBEYH] dzdlzsds MisMisswdzdd Iktedy dzj sdzsdsz dzsdzj € L
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shdzse dets s ii@GERS)s) dad of dzv jdomwe j Mt diatle’ &3 sy j Mt
Bsy des tsBtcOL 59 Oded j € 818 d ) tRe e fy Gededsgzl] [ glzts i d dz
(Dy)d olEwshh jj 08y aldy Usaidsy yin) s (i dzifl).

Monekyaspuas oponTal MosexyIsipaas OpoHTAT

Moexyasipuas op

t df.r ACLOBRHBO dBsdj S &z dv tedz G t5teoBQf lsoOslzj B2z syolgts defpdgr bz |

dzd L "Dz o @ o "SI J) deldellrize dzj s dztsj ;  d 3 ffTe)@eeg  f

{ OLded yO o {dajtecdvwrn dsd B bisandiafio &Y )dds it igde teizy ¢
Mk Oo dzv2ids & ey I.§ did " jismissw dzdd B O
Gjdr 20 BHds?2 BiedlsOdd, CHAHENYO ] Higkglks fe
MsmistsiSgad jr QEeOC s jtedL 2ZjIsmw Bd M j2 tOL dad yj =
Qo dgv jIspw 37 CCOdz/ dzts dz! ( d dzd d4j,$8s2e6s581200 IdZO.~ s
d2' BteB dlsOddsss o d3j ¢ s il ditelzs il < dsts sy (26 €81 B 5 dz
hddemlse j MdzkyOjoeo fjtej desf  dzgjteedd M otLBEYEH
CdmdzstetsH ftcdotsHdls ¢ tBtcOLtso Odeds SBMDgr dW
10:(1Sg").1 teddzv @ o ts o ded B3ZOded y tOMUJ Isdz’ § L dgPoy @zf-
BsHj2Miso dw oL BEYH, dadats @Seng Y tdris tsdlity dizifned b cf ot dizr Oc
(6§ OC yd df Jtehy jsesmsts (fusAejtaly ©A NG, 101 sOCyJ t'Oddzd
3/ 1S* 43Sy (0, 98 d 1,63 11, Mmtsle jlshlse j dades) ,
LsoOdedd WtlstsMmj dihdeddzdL Otstc® ) 1 dzj cc dEFR o
qdzls j 6o Odzj gjyHE 0,98 11 d 1,830 ISy Dgsls datz™m |
tcQoadgWIs: mMw 0. 1 b yj otj v f ted Wtjdftasiplg! defrionc
sst®> 1683 Mt ls dets'Sg/ My js te j d3d 18 ey %p) [¢8, 79]

1 esyg M ke, i}

3Sens ¥0,(3Sy') Y 1Sens +#0,(1Sgh) ~ 10 (11)
3Sens ¥0,(3Sy') Y 1Sens +0,(*Dy) ~ 10" (12)
3Sens ¥0,(3S¢') Y 1Sens $0,(3Sy)) ~ 109 (13)
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I3, 7/1A,

L
T

ET*, kxan

{dm.t ARt Hj djdedj Mddzcdzj lsdz 7 Yttt SIMbzsEEHO § g
Ldzjteddj? oBSLBEYH,] ddgsets btodff dzj sdzse s

[HA&ZOSC B, HOEBWOL H@mREIWHPY H Odedetsj] o tsL B EzY H j dac
MisOlstsydets B ' MisBtf sNL s €ed s OF 52 #wstOY jofy ) j dadz
IsSOC Y j dBOds dzjtedz@y Ddsdcea Js diz] ‘A S ededlf j tor dzstcd tots ©
sotstedlsj #z@Cl, ( GCHt. ) dzj 80 o1 h Ol j2066&,j dy,
tOBplsts j 7 3 J to@ fiDe('Beligtisl] lskd &2t j[8dih 1 s OC d 3 B s
Miislstew dzO dzOdzdydj Ho kA oftsL BEYHJ dzde 'O('DF) ts fipfs
101S4) , ® tsHOodzws h jd3 Bisdz N dHzfls s g ts ) tizts j| GffsoHN 1
Isj tedsd dets 5 fd dzc dzj Is dz' 2'O.§ M zO iR § O BY d fig tzdzts
(‘D) Memistswddd .

stetsdg] B nOdedL BO ff jtoj detsmMO + dzgjteddd sls Wis
IzstesH bk, 9o ddlsjttObkzte] fdmroa0jlsmMvy Od Isj tcda
Cdzj sdztsets Mtsfistswdzdw . | Odzdzr 2 RBjoOdzdL B off jtos
o fjtjHOY] sdzptBEB Y Hj dzdas? Bsdzj Skdzr Wislstsy
IZstetsHEZ, O o f§jtejdtsfj 1+ czjSlbtetsdz® f Istedf dzj Is
dZzvtedzr 2 CdMmzstetsH ) tSBtoOL so O@Hd dIs Sndzif di jtedzdtEnats
fnd B d dzd [8F).13 tistin@j ¢ 5, BBKOLSO Oah 2 Mw My jtesS M
dets?2 Wihsteds?2 Wl tshgen@ s oz dzd s dg o d dge il jj lszlze § © ¢
Y d 24-16).

Sens UY Séns (14

30,+0Y & (15)
Ot +Sen$ 'Y Senst+ 'O, (16)

[Hd&OS s, Hdv t©jOddLOydd HOdMEsEs f§Esyj mh
oLOdisH] 2Misedw MkE§ g fkafdadz’ BONW S @ dg Przindge @ Cze
ydd) 1Gtcjor h Odzpj t6 jddsteed tzj Is dzts ¢ S°O:(fips)ipls sy diaipe’ dzj
10,('Dy) 0 (298 1 ) .
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sO0Cdd3 sBtcOdHBH j2Msadj ¢ zOMIsj tcdzse s € s d3Y
dets 3 iy ts iy ldvieeXa2¢Btf " (K £ CI,Br; X6 CkBr,I) M Isted f dzj Is dz®Qdsn € ¢
SBtOL o Odzdj B3 Mddze dzj sdese s S dMdzstcsH O BEY B -
dest @ ecdd Hird 4 gzje§ Kzt s dzO.

[drn0OddL &3 sHENE@GHER Gdasc s G d fgdgf s 3. iy @it j
B' dzdOff d MOdze" MY j Slster dz¢ dzdysal Myt deydedic Mg EK)eJ dB!
St HJdzj dg L dzOyd dedw 1 dzj e dd oftsLBEYHJ dadats@
dzso dz' d3 s B9 s Hdf'] B dZOM s  to dioeXs} KaF dgY <igdl, Bridd o CK[ {
Br,l) . sttsd3j Isscts, B' dzd otstfidnjlsHOjdarjo ddxjoskticfds]' iAdiay d @
toj - BHIA/AQCI) d LOfdmMOdzr © odHj tWOLd2zdy"r o |
SHdzts1 dzj € Is te ts dedste jdalki8 Czd &) dirtied AT (E5C YN %Z 1 s dzkz y J dzdz’
tsB 5B hgjlsddB G y

U 0O B 2dz
1 2Oy JERERCINE O 1068Y B H dzWMoEXEX 6]

[{ MoeXg} X&)% d ts dz E™, 4 ESCdhd ) 0G;, 1| 0G; 1|
[{ MoeCls} Clg]* 1,79 1,46 70,81 +0,55
[{ MoeClg} Brg]* 1,80 1,46 i0,82 +0,54
[{ MosClg} 1¢]? 1,75 1,47 i0,77 +0,60
[{ MoeBrg} Clg]* 1,70 1,20 i0,72 +0,38
[{ MogBrg} Bre]? 1,79 1,20 i0,81 +0,29
[{ MogBrg}lg]* 1,70 1,23 70,72 +0,41

RfMatsHY dL oL gy df ~ Ridjodkl t¢j QL AEBP § toisrydzd
HJ dzj dgr LdZOyj dzdvw slsdztsmdls | dz! dzts BG: (b tists s jH igdis 2 ff
Ldzj edBef()f etsyd My f § tely QEsIPICR (DB a] O) o dzv ¢ Isfyw
Ldzjteedwdsd | deBMBisy 60 dzEnfdigidefugdfipclsf 2 Md3r Mmdz) .
[{ MosXg} X&)% + O2 Y [{ MoeXsg} X&)% + 102 a7)

[{ MosXg} XG]?" + 02 Y [{ MoeXg} XG]' + O (18)
[ dzv  ts{ tojO5yddZpdpdn sdz! L s Odzd4mf'sS: ZteOo dzj dzd W
0G1=71 (E™i 0,99 (4)
0G>=1 (E™ i E5¢ (Pe88) 5

N,981diteedY fjtejrtHO Bsdyj ¢k dvO@REes, &4 Mddsteddi© H j s ux |s dzisdzj
tsHO o Mkf jte®CMdH tOHJS Od

s50Cd a3 5§ 6HC MR LA  y O jOBY dEzts Y d s, tgj dz@wH dzts
oLOddBEHj2Msod] SdmMAsesHO f ¢ d&OMmlsjteds & ¢
dzdL sz § j o] BN O { dzj e d d
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) sMSsd Sk Mdded dzj Isdzr 2 € d fydzts to s H 1Ozt fisvirje
C ZOBMB B dHNdetcd C d eSS 8z0 M sMse j &z o sy Ol! o
Bj Cslstster &3 SecOded yj MS dadsd dwEsdzj S zkzO®Rd, f S
Hj2Mlsokjls. [Hdddd dL kOSCdE MjHddzj[e8l 2 v'OE
MsiHddzi dzgdv o Mmldigf @Y thee d&z] BE@EOB YT MzstesH SR M ©
OC Y ~ O OC Is | t@fffiste] jyrcd" vgd stk §f dg O, d3tseH J 2dRilslodddzy 1€
G j SO H,d2Bj Isd &2y d S @Y O iEHiEG ¢ SBLOL s5o Oded
Msttsesd Mchbjugh QFas(Os dB[BPP vlssdls Blsdjsdls

A 6 OC Is d yfj S HfzeStdddpij] tsBteOL s Isfyw  fted oL Od BSHJ
st Hsd, dashdmedysds ffcsH zZCIstsd3 ftod oL Od &3BH j -
OH
O O o
OH
1 2 3 4
OH
Oy
NS o
1 4
102 .
O-CL . w
OH OH
5 6 7
OH
O,
> (X
5 8
v O B 3dz

lesHESIST  wFOMI yd2 O EEH-52 BE dzg Y ¢ dzs 6 FrdndpddEd] dfy dLS 26 §
M SdmizstesH 5@ Buf)g§op@dayls o d d

ThRjsddzyds &8¢ j 9§ 12nddjsddzyds sd

ABIlstsmj dzlmd B

2

3

4

6

7

8

(BU4N)2[{ M06C|3} Cls]

77

23

0

85

15

0

1 j dz¢ O de G (el |

41

45

14

89

11

0

I LOd&BEH] @Mls

9 36

12

40

7

39

54

sOC ir dBsyjdg adHjls! dL Yodzzyj deder = toj L &
Wislstsmj dzemMdB ddzdL Olsstc© € dzOMisj tcdese 5 € 5 A3t dfiBjdLj fry C
ftesdmMrHdIls, vyt §BEEGteyXHOJIS ttOMydls’
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1 i MEseY dz0 Ists,ld5dstsc s j o fif g dzd v s o Ols ' fw
fd dzg dzj Is dzts ¢ 2,36 d &) Grez@ #a®@As S )| dp o( dzv j sfw B sdzj j

skztcts?2 dz@ HOdzdzz® totsdz' 9 €d ey ded dz3 ¢ iy dzS Wah elzt
COL 5o Odzed ¥ (zd" ' &HjddsdE BS Gk nLMEdEQ (SsE s, BT &
JHd P s L OddisH j2Mlsalzjls ) otsL B z) HMoskelXGlE € ¢

O. _Ph 1 O
O O. _Ph
| > oY (23)
0" >pPh o
9 10

[BtcOL Z818QGdnds tsBtcOL sd3 Mtsj H d dzj dad j10)  Isizfj dZjSdsc dad
tolz j Isjints Higs d3  wopiQictalddtdscdis 6 5 toj L 5 d2B dzfy . dz00 Cff dtads IstasE
gL MY j'*9 Isgefste L Of dMOdzdz’ = fted tOL detsds 9o to i s dpd
Mseadd ¢ dzOMmis| tocdBuMN) [{MeesdlslXdE]] ¢ Mise Odzs ! Y tej HJ dz
TBH O Gjdaj tOydd fddzdszi ls dzte®t) s® Gipls OEH @ S0 dz
(s ©B dztf[Y3D

u O B 4dz
So0dstsoar 2 o' asH GJdzgj eOydd Mmddec dzj Isdets@ s

ABIstsij dzid B d dzd L ( Up
[{ MoeClg} Clg? 0,80
[{ M05C|8} Bl’e] a 0,84
[{ M05C|8} IG]ZT 0,77
[{ MOsBl’g} Cle a 0,84
[{ MOsBl’g} BI’G]Z" 0,79
[{ MOsBl’g} |6]Z" 0,72

1.1.14. utsotcj d3j dedets | nifEflswddflgs e j ded Hdzr 7 C dzOfyls §
dzd B H j dz0O

sOC Bld3j yodzsm: o7 h j, dd3j dedets tsls $ to toldsdnjm Isd
dzso dlsj dzt dzr = Mots2Mmlse MlsOdzs IstsdzySWsdly F¢ teizsep dsg
SOt Htedyd MSdmr cOizsSEjdzdHdzr » § dZOMIsj tedz" = € 5 d3t
dzaj Myjdelsde" = d 1 dzj Stesnddidyj MSdr Moats2Mmlse, |
BsHdWdESOyYydd ¢ dzOMmlsjtodzr = C R dizg&Misd ¢ 5 R C dzc
CdOMtcdztsdz WHtcy oJMm BBO dzj stcdo dOdz? dzOW L OH OYC
tolzh j dzad & € dzO fylsMoiXelets ¢ s fiydatte@izts(?2 k4§ stc B dz fqH j d
dzOdz! dz" = dzd 6 OdzH 5O .
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111417 Ogj h j dzd j s j to gq dz@ dzsde’d W dalzdf ¢ @Qixie @fgesiEfisicd -
f dzjOStys dzd B H j dzO

1 O3 M Jsdetp iz dzOdf i BH s f sL otsdzv jIs 9 Ots! d tots
Codif dzjk Mebagj dzedets PO tsdglg Mddelsd sdud MSda ¢ H
CdzOMmisj tede’ = fPts joi®d dzf dgdf? i3d Is | to d3d deOalziz'zp e diz" dat
2O tcOo dgjtatig] j s ts, L OB Misdls! Isjted3d dzOdz! dz' j ¢
dzj j f adddiPofsy dado d3j M jokiadjlsdd CGso r = dzd ¢ O dzH sfots yp dzt§
9" HJ dzd Is! H offf SEfyBERy dz'j dlzd v Is jCdsolsx(oslisydz! ci@QiEls Gy jdzk
fzlsjd3 HsBOo dzj dedw € tcOfnls olsstcditdsiz@ IsADthfiygjtc@E 86 H
Mils e dij Isff RGBStz H.spfdsH R Byg Misted ez j f tod L O3,
BB zOdz! dz' = Ols SMBECh)Cl g dets@g 0L dORdE8Ia] d3 Iscst€ LiyE].

sted W &zOldz 2§ dzO fi) KBublxE MbsCIgH(EBEIOsk] 1k tindzlz y O j Is fiyw
OC Yydds O dzj dzd J24)tc j 00.C Quffdfts Hsjj AsfiisOes dzjlscdy dz Urptistielisi dad J So dzC
dis cUsts B @MO §GIs}Cle]* i N j Mis! ¥ 1 ¢ GFESOAgIL izl dgdts dz' M «
Ctsds oMLOWNGSCddI8M.| "hatey syjtejH' , &jlsddolsd
f sz y0j sfmw o L bl Hig Offfjdsooiigtaik d3j s zOk O dzO s to
(EtcOo dzj dzd j25)tc BLOKHdI ) o AHsCddB 9" ntSHEBH

(BusN)2[{Mo0 6Clg} Clg] + 6CR:SO:Ag ¥ (BwiN)2[{Mo 6Clg}(CF3SQs)e] + BAGCI (24)
[{ MosCls} Cla2Cl2] + 6BNaOMeY Na[{ MosCls}( OMe)¢] + 4NaCl (25)

sdzOmls j Getstaiztf tz jBUaM)2[{ MoeClg}( CRSO)e]  Nee[{ M0OeClg}(OMe)g] 5 ¢ OL O
df Mz H sBdaf igf sH dz" &3  oHjckYj fiHs@@dslfj 2 h jets L Oy M j d
G O dzHifsmM ¢ s dz! § Iz 1§ to W de@jisidAsfSfyd W de@ew f tndzd d3 o M
odgj hdzdr dzdcOdzH s dBsekzls Brls! LOB N jdor o Lkf

s O0C, dMmhtHY diLtc todjLCofhdegssst ffiddzO figls jdatsdztisdntiz h ¢
dzj dgtts dzdzt®©d3j " jhdgdmdigf Is sdzdhea O dzH s dzO H e jz &t d dADPEAL s
B sC-dgdffc Offmm s s L &d d3ts H J i fiplscaf dgfipfisct=tafi86], W J d@Sdts d3 J dzt
e s dzOd3d dzO0 [§8]s 4 dnfmaiEomd B j[8HLJ@Ed H tOds B s ¢ HdiW jste st
LsoOded j &3 Mtstslse jlsmisealzs M jets C dzOMpkClsleetfits ¢ L H O dz
orhjfjtj yddtzs dzdz™ s @ dzdf Is s g tets tzis i3h 5l 6§ WHOAds fgftc
Bj@ f sdzz yJ ded W HdL O] tg ddedsScst® s | todzts 6 |
[{ MosClg}Cl 4(AlkO)2]%, AlkQi d3j s ¢ @dzls tc Oy j dallgf ds@®deHn.d 1 tcd
fazi CPdAste®yj dzdzd s zOIss B3 § sdzz yj dz MasClg})Ch(HMep]d dz
[90].s OC 3 § © ot OHasLsO d dzts H j Nadf Mas@fsl(Oivle)s] M { Isd dzls d s ¢
Mizls mBwNBgd dzBPNCI(B (s te d W J dzd dzW s MW d dz)Bd dgff tedzt rfadzts
4 H d dgj(BRriN)2[{ MoeClg}(SMee] d PRN2[{ MosCls}( SMe)g]. ] HOdzo tgp 2 §
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[{MosClg}(SMee]? ® toj OCydd LOB] N jddy f HtozecdBEJdIs
W dzts dzis 3 dzL d dzls d &=jddzH w[dzd &Isd sdz B " dzd f sdzlz yJ der
(PPN2[{MosCls} (SBu)], (BuaN)2[{Mo 6Clg}(SPh)e], (BuaN)2[{ MosCls} (SBN)] d
(BusN)2[{Mo6Clg} (SNGsHe)e], Mtstslse Jj IsMmise j dzdzts.

) BLYj, B' &0 tSfkeddCteoOdO ©OBskO §t {td
BilssEHmEdL o 5 H MEOE ) [{VoNBrsl(O Me)d] [93].

{IsHJ dz des Mistsd s tizdf e pzjlsH |, Madide g Js@ Capdsds d3
o3j SOdpsdzjsmdzj Hizs M j a3 Sy wuddedd M ¢ sdzd &3 o't
dzd Is f tsdzdzts iy ls -5 O d3j tizj tetizS M € dzOMls j teddn@fyls O
Na[{Mo s(OMe)si(OMe)s] Mistekz € Is Iz t6 dzts Offiztis & 5 qizef ¥ dzfRE). OfdZOksts
L Od3d M 3 Walid f IR tsaB dzjOXfgjc s jemMsEPOC yd é daj Odaf
dzd ¢ Odgh Basdzj § Mmddz' dz" 3 L PdislsQBdlsod@¢ MY Wd d
Wi dz € &Y dzj € fi{Mo (OEERKAPh)D Nei{Mo (OMe)(OPh)}OPh)] [94],
Mlstetsj dzed j € t5lststerd j g sng tshyskshglsts € jz0Mls | e ds ¢ s

I sty j @ fsip@ YqzOls dzscts ¢ &zOMmlsj edsets § &Y o
JHddzj dzd2 M 1sOC d &Y', ieCOO BN, MO, S OfCd eNfs1CdfigE H
Wi ded dztt siW d detsC mdH, HEBQ dal e EaiggiaOd dsOf diw dzj-C Is
@OMr h j dzdz” s  Bj s Odzdzste € Oded Uj ME d d3d Is OF of EGHAH ¢
[CPMN(CO)CN]' d CpRU(PPB)CN (Cpi y d € dzts f j dzls[@Bh I j wiad diz) dzj M 'O att
BjSBEHSO Br ZO § jtoj dzgj j 2@ d zO B RO dsdjOdgn | [z ¢
s fodkzydls! Mjtds dse’ o CREM{MVpdBre R ¢ Hljs d3
= CKSOs', CRCOO,NCO, SCN, CI', 1T, O  IsMO®kBYiLel(CRSO:)s, &R W j
dzd dzvv sW deZb g igediH ddze d J ¢ $98,1P% Ry B tize @etzd W J MC d ©
Hddzso ' &5 dzd ¢ O dze)OWE-4-PYR LRR-APW h Oy j Isd dzj dz, O
& &) fdtedHddaser B phOj CamGRHIBHIRH.SI(MepFcls d (-3,
{CH20CsH4C(CH:CH=CHp)s} 2Py)e], i s s Is o j Is fds & ji dzdats Y[B5cApak

stes@NY cdz' L so Odegd™w ¢ j SMOIstcd W dzOls dzts G jts 1§ st
otsets MBjHddzj dedvw fted Mmddalsj L j ¢ ,d3tdaf s fitgtods zfip
dMd BHddz BjlstsH M ftedd3j dzoj dzd j i3 ded st Ols © d dzd
sls cltedW dzOlsdzse g IR Isks® Ots e ' 18 j Qg ded B ) fioly dzvisd
H O dzdzts d3 G deOfEGfp Astelzdzts 6 5 € dzO ) Is BumMief§ BdsX )Xk @t @kj € f
B jtco O HBSBOadzw jlsw 6 1 CoadeoOdzj dzlstse  dzdis tc C
SituH 5B Q9 dzV j Isfqw dzj sB R tsSHJ 3" 2 dzd d P dzezlz 16 jdd MHsIQ dec
Colisf tiz&Mmils OoslLE] MMds OC d d3d dz @M @ Brdzi [33, 101] CN'
[102], NCS [102,103], NCSé, NCO [104]d N3 [105].} tsL 4 j B' dzts f 5C OL O
Hy2dqlsg ¢ MOG Odz=Cedg@iyflsijde dB' =  BuENgEf MiagX s} Xp)9(¥ = €I, Br) M
dzd stcOlstsdz, O OCY ] ddlstcdlssds MjtejBtEeO® BJjL HE
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¢ sBtoOL tso Odad GjSCMOdzdIstcOlsdetse ts/ ded Istcd Is
(BuaN)2[{ MosXs}(NO3)s]  BLuN)2[{ MoeXs}( NO2)e] [106].

gistsdls ¢ sdwdizls! , BusNg[{MoOBICEpS Hiy 2 i disdfHeksts!
Y J s Odpdzdz Is ts L iyl jdao)jlsBstadd sOCY) ftdetsHdl ¢ {f ts5dzc
Olstsdise Andstists® jdz@ilso ¥ h 2 dtstdzs O dgd usjs fipetOdL2A0a§)dlzq
dzr € dzO m'ls LK tsaBl tzgBuM)2[{ MosClg}( OOCCHs3)s], (BusN)2[{ M0osClg}( OOCCR)¢]
d BusN)o[{ MosClg}(OTe], Mistslso jIOTHIOH g dzbizfstc j Mdes lsd3j Isd Is
[110]IsO¢C Y] BfdMr e0jlsmw djssH §fodizZEyjddw ¢j ¢
f dzj S Bygd)l{MoeCls}(OOCCR)s]  f tc Wodg" Cifgl Bts H | B@MNE)Z WigeCh} Cle] M
Btsdz hdd3 deted WsiStisteliz ¢ MEzMmdes?2 CdMmdzslsr o HJnR dziste
stster Blsdgj yosls, ybts o twjLikzd O toj HChydts,(
f®dHdBEBREZY dzv jIsfqw Hody Eh j2 fRddkE) IGdzdisc Bt
Y Is BusN)2[{ MosClg}( OOCCR)s] IsOC Y J dBsy jls BriIs! i sdgts-ts
JHddzy dzd©C, Jjcets oL OdditsH ] 2 Misesd jozi3 ffts dagjulg @& t&d «
ZzOIdz 2 § dzOMmis J tBadN)N MEBsHFDQZLIF-CH.)4] [108].

[ d&zv Btesd3dHdz = C dZzOflsjteder 7 Ctsdiif dzj CMtse [
(BusN)2[{MosBrg}Brs] fy Mmj ted B oW dgf dzd T tselzef dzdls B 5 mlzi dzi2 EHASE
[111] 1 tjL kzdz IsOlkj HOdzdzs?2 t6j OCydd BSOS J BT
C s 30 dzBUN)I{ M@sBrs}(OOCPhe] BL4N)2[{ M0eBrs}(OOCCsH3(NO2)2)e]. { Is d3d Is d ¢
Ylsts o dzdlsj tcOblztej ofMmistej yuOjIsmw (ezdl ' d BY 8 dzd s
dzj 2 Mmdtezde t6) Is d dz2B0dsGs dglisls t@digts 30 H dzvW B tetsd3d H dz' -
bolstster tsfdm' o OF Is MaBre B d d3tsiHIgEdEdsd' ddgr dsd tc OMmlis o t
CQ@d d OLdHO dOlstedw ) BBOLto Odzdj &3 G4 CMOL (
[{MoeBrg}(NCS)e]* d [ éBMiN3)e]?, ftstsise j[3d,Md j dzdzts

1.1.1.42) OBBj M jdedj IsjtedBd dzOdz! dzr 7 dzd ¢ © tzests @rEiEs fiipd B |
H J dzO

{IsHjdz dzgs Mistsdls & fCtagiplsizilsa dz" o ts ACtfdscliiftaf jgLsfis"
2011 e kAddyj MSd dzd C OC w8 tfistzmyeOddjiptzdz’ j[ HAEGO
&i3d d ddE HRd HS dzOfls j to dz' dits dEdtBoBtjedfER ffte s 0 Odzdz’ §  j tod
o d , dzdefif Q& joy Ry Aedsdlsts o Wih o @dgdzts 2 I fgg@ds ddedi
9 twOMmyJ Isd Me@dizp'j) GidReidmis@A.F.Cottord @ L &z y O dzts ) oL O(
HJdBSHdHO sdzdB H BddX (X)= FeC),iBspI)stc® dzf dztste d M IR A«
113] ¢ olsttcrc QO MY j " dzcMol 6O Bls O tetEY j Higrs o F
dzj dzj o fwdfmklmlsodd cOdscjddHtss T Iss jc®ls dy
C dzOMisj tode’ 7 ¢ ts BYBda))J{Wmlg} Xy s Mls @z @ dzsn d &3 o' A s
sls 50 RtzsgBPMds SlBjlsdls:, Yt HOREZOW &j s
Hisdg z j @RAI@d2A.1.22 [HdOSE, o Ikt ostej BY COC dj

kzydls: )t dzdMosd) ey is dzsNMogls]ld?, H OdzdzOv 3 ssH S O
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MfteOo dzv jlsw . 1L &sy des, f o dfumides Lis»Casd ji Ga
Bsdzdjor m Mdj2, o bkt stjdk" $OC o dcddd
LsddzOBEsddjor j Modd cOdscj dosHstesHd & € df

IsLyj, kExJ ©® 2005 ceBHEZ, B" &ZzO ftco]j Hdztsy j dz
dzsc s ¢ dzOMmlis | to dgdudNps[{ Modsidsl dzy S B StcOW § smazizy d dzO
nd&3dd JoAAHAACHIRE J tede” - S s dzj CMse d fddd dzvils
WdCOydqm4ekd )r Odzdz" 2 d3d IssH L OC dzs y ®Iglddifn wic Oofrstf CidOLe C
ftod Isj B j mOlokztdsjdH7jCipdlzj 2 o L Of OW dzdets?2 9 OO BE d
flzdzg . 1 tjL kzdz IsOIsj H O} lelc j © ¢y did B8 BlOa jzd
fsmdzy ydoets fodzkyj dzdz’ 2 ftesHEZzCIs { CMisteOG dtelz ]
ded 4 d3 o BaNIIsC® o 'BRESHEE d3 ¢ € 5dzd | fdQldzds § dzdziez3 3
MoBrodCsBrifn f sfdzj Hize h j 2 1 Cib@@Gdz §z2 2 0 c®ffis dzts tc
B' ISBUDIBrzH Oj Isfqw o H jdzdIls! B totsd3d H BE:NRE[{ MosBGHBrg,j tc
sO¢yd Ol IsdyuimMséd M Ctsdzdyj mMlse jdzdz" @3 9" A fSHEt

[H&ZOCE &OMisswh d2 f tedstsn ¢ H dez CgisiiRde,j O tisds {0t S
CdBHj RO B' &2 MfigEMdz Cllzh]f &ASMsdeso Of 61, ) St
tcOBSIs' U gihddldOj L d dz¢ B3ddzj My delsdz" j Mo s2 Mmise
f)ts f) ls © aNR{{MO &Xa}(n-CsF-COO)] (X = Br, 1) [115]. ] H Odecets? P E® IS §
ofjteor § BN dz oo digp ez BB Ed =~ ¢ ZOMis ] gy &) &
oW dz' figefdz 3, O d d3j dzdzBuN)i{ Maflekiel H P Miisp tefdi B to W dats 2
s O Is ts ts 30 f) dzw dists Bep 1€ ety dBm IO dzdzts 2 OB SISj B 2z o ff
pOdy t©jSBLHA j, 0O kil Bsdkjds, §sCO0L0k, d
dzj Myjdeydd fMiejrHd ofMjin BCkOLHdyjMSdE € d&zOofls
dzts d3. 1 oML dpdzw  C dzOMmlis j to dz' BluNe[{MdgK £iay-Csi@OD)] ( M ts
MisGeaddzd 0, 36 ( Hdzw dBr3)7 0 (OH,dBV9 &EESHZVI MBBRB O § Is

[ OdzdzOv tOBSISO sz &0 bosdkySttsds ¢ tLOL
dz2" = CdzOfMmlsjtedzr = SR dzj CMtseo dBsdzdBHj d2O. 1 to(d
dz¢ di3d dzj Myd delsdz” = Mo 2 Mise Mufsdds jSLs] o] i Bats ISPt +
CodztBe @zts s gij@desl OB tsdztso ' 7 dtsHdHdzr 7 € dzOMis | to
s Mils O Ist€ Gz § ty izt O dzdh 6 f I WK JOR] s dzff etsf d 5 dzOls, Is
dzts dzgzd Istdts 2H,d4d Is tc s W j4dgtisdiZlz,ts dzf) iERAs SXCEfR fg dzd3j Is d dzlz
dzO W,z tc O dztBo] AiEL Y dizO W Is Aekdde B s dEsdpfipdrtils r sB M j 2 W St
(BwN)o[{ Moslg}Le] [116-120] et Istsd s E§f sdi3v dzzls! , Yl Sdkddlisd
M YWsCdmdslks?2, OCYj] B' d f sdiindtj jda dz'slyf &l e
seMmMizy ] ded §) 3B . BsFdBOz W&t § "+ SOCY ] dzOy
Yols! ~daids dd3j dzdets dtsHdHd - ¢ dzQ fifrjsjtstdips §ris Cdiz) o
Brtsiind dzls j L tfcicdslnf@disabgd © fy dMmMftsdz L s Odedj &3 S OC
B Isd dzOIs dzr 2 N&[{MagiEOMe)d) § sdzzyd deder 2 s d3j stsHC
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nwedHdzse s d B o dftPd]dets aits] Jds@zzoygislm Mtsj H d daj d
ud M¢ddid dzd ¢ Odah O OGBS ISHE 1 W | dad dzw 5 I W[TP4dE) B
sfls Ols € O d3d-9-, @ dil4cti-@hy j AE O HA dPde@ds dzts 0 ' 21,5126 &z®ls s O
sfls Ols ¢ O ddH te d ¢ EIE@ELSECs B 3 QBEC-C OteB sdzgso ' 7
d d3d dzdztslosdCoB20H11-1-COOH, 1,7-closcC2B10H11-1-COOH d 1-¢losdxC,B1oH11-1-
COOH[126].

[bH]jdz des Mlstsdls tslsdjlsdls! ¢ dzOMmlsf efl€iOge B &€ d
dzO Is N[ Mosls} (anthraceneCOQ)]  Nde[Mosls(pyrené COO)] (te d fR).

t dMm. o 48k ¢ BliltgadthrhceneCO0)e]? (fn dz) o Moslg[pyrend COO)g)? (N teO o O

stejHd dzv dsddzi Myj delsder R € steH d dzOfyetshivhts Gdzjf
fsd Ltso Odzdj ©OLo jlodzj dedzr & d f tsdzq yd C dedsusjteh
o' f sdedgtsidz? Odzls j dzdg, L fitdpfedigrded ¥ dz¥ d3d azj My s gz d ¢
[121]d20 fted d3jtej HOdzdz 7 St dzj CMse Oolstsr k)
dzd ud ded v Wil tsfisd dz¥ ddgafcdzl Wndu"j dizy dodd 6L GodzHndgtg dsts s ¢
‘M fMlsj ds, BEOHOShJD o rfffusShdsd jafcf @@ deddg)des
C zOMmisjtodyr 2 Ctdfdzj Cf. wrnjBOsEday 2 dj - OdedL ¢
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ZOdz dzO jd OB Yfdedsts s f dz¥ B3 dzj My dals dz' ~ o ff AlstP2chigiizlo
zOdz! dz" = dZdcOdzHtse . )1 jtcots? tOBBIES? §smeawh j
C dzOMils j tedz’ R ClisdRff B & byt pSzCRdRSE O dlolg QdsdgrtzGstlz!  dzfs ¢ t
wodzw j s oiiffdss Yy . [ .1 .[118.5CIsdas®@ @dzts? OB s j
detsor 7 Mtsj Hddzj dad 2 , B' dzO H j W@ ditO tocdioklg HsdedzRo
otsdzdzr , CoOdzlstsor 2 or atsH d o mKpdMY 5 dL dztf j digs 25
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Bddzj Myd deydd, 1OCdJ ,LtSd3VC oxOflzlsdsh " d2¥ dgaf dAgtedpyg td
H dzd dzO" o d3@AiAn d d3lz d3Pte @ L diipf fif Clzcid3 j ddef dz JERABEYE) y O [ O dz
ZOBdz¢ H jdzd ] LBV jIs o §jtmfjSilsdej EftOs
dzZr » CRfdzj CMse © LOsadMmMddssMmisd BlIs HOdz dzgj 2 h

u O B bdz ¢
AslssWdL JupthidgtetsmMS s dyj MSdy ¢ 0L Olsj dzdBuN)gEMosls}dzo M s

F . o
CZ o FiC (o] F,
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YyqdoOodzse f sdzlzo tsdzdz el fNIBeR)AE o dzbdzgMo 6lsf*Mols dzts fin d Is
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) 5Ly ¢ MIKfafhEaH Otziz OC s dzts dfjsts duE fgbs o 1, te j fizs H s ¢
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[129].

stesdzsd tJ OCYyd2 LOBIMjddw f dmf tsdz L ts9 Odzac
HizW dtSHJdHdSE 5 ¢ dzO fiBlssN) s dAtsle} 5] SO ogtff dzp ¢ @ Is( e Ols Iz
o Otiytdw dsscts L O3y M §j ded W Isj te d3d dzO[AB0Idz ] &f MO Is OB s &
d dstsH j 2 fiiissN)e{ Moeld} I6] l ttssDsE @R H (- Zctedzj sSOdzj] 1 t
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JdHtesdzdL dtsHdHd = € dzOMmisj todz” » tECBAFBR}] HAOM t
ftoeddzj toj C dzOMmlsj tc ko6l DMIONGHNRG)S M dzE {|j dedz" = o L C
(BusN)2[{Moglg}(NOs)g] cr [ o f Hted Isj o5 jtcOlslztej 100Au o
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tdf.f Qi j Sster o' MsC et ©OLE N jddw Mo j>yjtted
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111431 O3j " jedgbnls@ Ctsor 7 ddcOdzHtse o € dzOMmlsj tedz

I sldzdydy Bk LOM®B] " jddv Isj tcdgdsis df e "da
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~nSHJ @S dMmf sdz! L 59 Ols ! ta;]datsiisON @il iAz6gEid O el 9 6 4
s dMOdedw Mmls tets jidrjHvts sifptss @8k dggtdadfs s 5 B dzd 9 9 § |
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Bj dzd 5L Y | o [207) O ldsjts to T Bisdzj J fsHtctsB dzts (L
C9[{Mo 6Brg}Bre)@Si0.. [ dzWw dL zyj dedwvw dhf sdz' L ts9 Oidah49-
(Cdzjs€d OHJdsSOttyddtsdzr dzjcSCtsets YJjKEKBS § 2P )s ¢
cOCO eBtedzO yYjdzse j € O) . stetsdzi B Odzd Oz iy fztzs
sO¢ (@MY jdL dw Cdzj ssC) dPgisiHdgWdZd. R fotdsddrwve j i
Misjtfjdd didlsdtese Ols! jMisjMmilse jdzdzr | IsC Gdzf.OL]
Yylsts yomlsdy® fesweodwels dzdL €d2 ydbslssSmdyd f
A549 d L929 [ OCs GCtjez8zpy. 2u 56 fid ydetsfyls! d d3j
YJ dZstcOudondfdpsf dizr 2 R OtcOSCIsjtc d o MdzEyoj mMOdr
ftesyjdzls 9" ydo O cdsMmis B 0z IRtsifls | friay fiifjsi® adg{ d? o~dzw6j0
Cdzj Ists ¢ KBatg@| dft H O dzOfy! gDy ls E D to Is(dedfBdzs y O WSiOA d fi)
fteswodzwdzd ¢ OC 4 t©Odpyndflsize @ d-mdsCiznkdh fiffd dg @) dgvOtc O S Ik
fisd. uddgde BdBEMPIE) 2 L dOYdBOW IssChdydtshis! de
Csdzyj dz2lstcOydwv e (100 dBCce/ dddz) d f tetsy j5dhlsY,o ™ oy
otej BY COCDRsmizazy®j B8] ftoed SCtdzyj delstcOydd 1
Csdzd yj Mis§ @) I8 ~90®0. ~ 18 dMmf sdz' L s Oded d € sdz
Yyjdzls o9rydoeOj @dsfMmisd Cdzj Ists¢ MsMmMlsOo dzv dz ~ 10 %.
elzjls, vyt o -MsjHdted OF dQ i ls@etstaOfplsdf e s H sfls O
YydlsltstMdyudshO©C s, C slOtd@d,ls Hadlstsd ¢ s ¢
sdf © dmf sdz! L 2] ddts?2 d3tsH j dzd .

) Hickze 2 istis@B sj ' Owbfetsazd f sdzkzyj dz d
C3[{ Moslg}( OOCCoFs)s] @SIO, f 59 § ton dzsyls! CSlstste’ = BT dZO BB
detsd3s HBZf sSEfSo o3 M dzgss B detsd 5§ [B6O]cikdtd dotztfotspigimfydf dzj f
YJ dzlsdats? g CtetsmC st ddls @t s §¢ O Bdzts M sy If t6 5 dz
CdzjIs€d SKmel 28 (SdzjlsCd B &zOdetsdzr yJj dztso j € C

stesdzy dOdestcOL dgdtsdemaf H QOB isgd dzdzd w o € dz¥ .
fdzj SMsdz 1 Ists2 ) d dzO Iz y dzts 2 Ctelztf f 52 B dzd
(BusN)2[{Mo 6Brg} Brs] @PLGA [179].) sMC sdz! Sk §f sdzd zOSIsdH d j ¢
BdtstcOL d&zOc O 3" dzd f tsdzd sj e Oz, ©Oolstster fMH j dzO«
Ndls BMftsd L soOdz 8 SHA&NSP | CROIStEdRES e OV
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Cdzj Is€d BEHJjIs t©OL dz@led Plig' MsIsBC O o s SHH § dzO M
Cdds t@Ol dJqLEzyddazd ydbbskstmdydsnhls: ¢
PLGAH B Jtctse Odzdz" = € dzO fn) IsBudd)dfMa3Bre} Brdztf dzj ©® s dgd (Y dzt
hjdedd dzO0 Ckdz' sztej CdzjlstsS¢ A2780 (€ Otyd datsBC
BtsYHJjdedwV vydmlstsets ¢ dzOfMlsjtc® dL dOdsyoOmisdy.
20 BSc/ @Az dzgj dzOB dz¥ HOdzs! L O3] Is dats ¢ 5§ Hnddzdlsy i s
9 Iss oatcj v COC { t/f WISt addsly) B oxsHe jindfdudizs(ls + k2
Yysts cectsoatstedls s ffjtemtf j Ctis@Lodp] tE@edzrug doadrts gjs Gk HIEE
mMjdmMdeddzdL Ostctse Hd&Y AT U.

rtezedd3 ddelsj ted de" o3 d ffdzj K kErake §Ea5], o3 oW & deiisjsls
sster offjtor j HtosH] RHddkndictse Odafzz 5 | dids a1 dizj
dz 7 St dzj CMtse digs & B i f5dz0 15 dzd @eczdzdz? § @ Mls 24 d |
Mse o Cttdyj-digdfytithOdgdtsBcaptul sazbizyj dzdz” 2
dz0 s frfdEdadils d to ts dzO -d3fs Hfif B df ¥t tedz® 19O dzdzts ) ts 0 § tzelzaf §) bz
dzj BBuN)2{MO ¢lg(OOC-1-O H O BOdizls CRz) Is ALY Su@fnls j tedz” 2 €
Yyodzd toj dzlscjdesdz (otsdz? WtcORseo OV o j dzb G Jogzts dz fied (
H Odzdg jjh j fij cas@dpdsiaf f d ydzz® Hd&zv Ct&f dzj SMse € teOM
ssets, ftoed EZHOdjddd SdMdstesHO dJdudi§ tizz 42604 h |
ded § ddelsj dziyd o detsfylsd dz¢ d3d dzj )y jodaufdfizts H 19 th) Is t] i
HSd3 o9BLHERO, 9 j tcsiifdztsdzinls dzis dste Liskxin i) dizigfldiideH O tc ts
Gjdzaj BOBPEC Y )] Br dz Hisflstse jtodets ftsHIse jtey Hjdz Ot
dzs B3 dzj Myd deydd MmMddzcdzj sdese s C dMdzstetsH O. v O¢
Isj dz' des dBsEkzls ttOMMdzOIstcd o Ols M dzw 2 § Py G dedets X

1 tsLyj Oolbtster OO HEd #HOdzhedo dzOdesyOf
dzs e 5 € s BiNR{ Ml OOCCR)s] Mts Mtcj Hdzd d3 HJ OABJ Istets df3
d° tj-dzefodtetse Odzdzlz s ¥ tsls s+ d deOvisd dz@ MC kEdz IOK ts
HeLa( OS¢ " j2¢d BOKMRGCH .y j¢datdosits O)e fifff j 1 dets of TstsH Y
WiSldedzsmis! o -Guphéwl ] Bk dzdscy tzld293) ] dzid B d dzo

[tckets] ddalsjtej Mdets] Htodd3sj dgj dedj W islstsOCIsd o
dzdw BIdBdj Hdydder BRSO {A9] deC. Fali@Bem 10, ©Owjstste!
d &z ud dzd oL i35y dzsMls S dfourfstiteiizts #2@ v O Is | o d O
[{Mo6lg}(CH3COOkJ@PSe S OyjMmlsej ojh jMmlse, ©BdzOHOs
OCIsdodetsfls: v . 1 dzv dLbEyjddw OdzZsdB OCIsjted Odz' «
d2Ofmj do Odzd tcOL dzd y,daf G4 dzdpd d3ts 18 O U PBegecginialjce O d3-
fsdtsy dls S.durelzs jf sfdzj Yjcets tB&zyOdd fejlksd (
p0dzd?2 COLOdd, yYthshtEg ik sistcOBBIs&dyyj ot
Misd OdzsdB OCIsjtced ez s QO aB3s@shHieEd Oz dzO tsMc
fsdzd 3 O fCOLOdz Btsdzj j o' iSsAulzasizO Y disj H Gsdf® figizt:
99, 999999% BSCtsiceOddL didso HAzW BOCtsy sted f
zj esects Isdf 0. [ OdzdzOVY tcOB SIE®" H Y dyEatziy) st of to I jJ I
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COdHdHOOB] 0 tod YskssOSlkdody & § o sdzj
Ctorlsd2, HAv WkdSydsddietse Oddw CslsttEr 3 HIisMk
O &Y .

I sBhjd d¢tsy dets € @Ofps yfte j| U BY dzsOfY § R
ted Odzr 2O ®EdzGHAEE® jL dZ2Oydilsj dz dzr &sd  jJ temd 4 S Isd
Hd yddz , SH&ZOSCtS BjLEMAzscodts Istcj Bl Isw H Odz! «
H J dan\Avo.
1.12.m0dz S tsejdzdrHdzr | SCdzOMisjtedsr | St dzi CMr  dBts

l sldazdydj tls ¢kOlHtedyjmMSdr cOdztsce j dedH
sClsO1 Hicdyj MSdj ROdz €Ctscj dzdaejdz ff 5 &a@dipdrd td fsgsc
ttOLodlsdw COC f IbtsySd Ltcjddwy - ddsddztsyly QEhEO
dzj Mdsslstew ¥ dzZ@OMezPB EEMIs: Jd3j dedes C StstoH  dzOY d 5 dz
fMisjtodz" 7 € i3 dzj Sofn tdad Isdjtdcd@dsBlizHgjjdz, st j YO  Isfyw &
f smeowh j dzdzOW Is GNCO LABDE ' Zgy (b jlxli" Ef¥aetniz] phases).

1121 w9 jternfftcsosHWh dj WOLT 2z jotej dzw

1 Jtwoar j 6 IsGlGdm dusichiflddfimdz's jis dgt fzgzs® drd B MqsS#BO
dMosTesB " dzd Mddelsj L qieso Odzr jhj © 1966 ctsHBkz Mt
oLWIsT R o Mmbjrdsdibtedud MCdr 9GHEINg jnb BRBIE | d
I sy 1971 G6tsH iz, W tc O dRyEGhevied §[dit] Sergdniz iz Odzf] 1 s
Yyjdzr fjtcor j Istets2dzr j nOdz' €56 j dztflMosQe3ts 25 § @ § C
Isd sdef § o] n Haj dg'j Ac Gissirels H-gf 2 &5-t jOiz] dzls dz' -, Qi3S & Grdzd:
SeOxdzj y dls o ddzlsj {285Pvddg Is ‘s Isff 9a >SS, 942 tc @EsTsBNEajthiad O
HdzW HOdzdz" » MtsjHddzj dzgd?2 B'M d&zO tslsCter IsO d R06h r M
vyl Ly ¢ WOLOR zjotj dzv Tls O dGEMiSs@SE ) RE IS I
iej HEBBL § d3d dz! RERY t¢ irf] Ldp) =lpisdztfepredstiy ¢ @ dzls g wzozd y dz' -
zJotejdzw d dm dLEZYJdd®¥ EZHJdVvdsh: sy d. FHe
dzts o dzts 2 diidzZEe s Odzdw W OL 2z j o8] dzeXXepg § O H dslst fifz
ffdr Yste o dzdls] @G i tfigts frpofiy S tgfjdads) IdAs tiplf © Is sdztEzts
d ftsHtetsBdzts tjL Ezdz IsOIsT Bdz hsets € ts{R02L0NIs O
sOCyJ 1T waffdzlg jL oMjr Itos2 dzr » DB Slds ey rddsf'H s
sBh g ssHdCj, LOCdzsE yosh j2mw o dhMf tsdz' L 59 Odac
tesh CO, Mbtekzy¢d ddzd BddOtedy = ~Odz CtsGj dzdH S
BB dzZls Otcde’ » R Odz! Ssejdzse d BJISOZ&ZO [ . 1 Mj ¢t
OB zdzz d dzch O @ R tetf,0 P tizd ) tcc Odzd M { k& §f tc dgtOtE miA]
Isj B j cOIskztcjl tafj dewic jod3jlsdgddztf j cOlsztc© Isj tcd3tstsB tc OB
MecjHd Ctbtstern fodosHO @jlsOzdzZO [ d - Odz €t
qozls jtco Odzj Isj B jeOBAGO G Yaj S &BWO C 5 f sdzj H Iz
dzi sBatsHddE HdzW etdBtsej dzdL Oydd ¢ sdzzyj dzdzse s
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1122 mOdz St jdgdHdey j § dzOMmlsjtedy j C &Y dzj S e

sO¢ tldj yodzsm! orh j, CttsteHddzOydtsdzdzOw -
fdzj SMse dBsdzdBHj 2O 9o j ! KOz HizOs GlstePYUO JIsOY d+
Uj dedetsj C tsdzd yg Mmis o senegf@aAsg ls iz fdassligs WRh jrdadiz' C ts6 j dz

1l jtoor 2 twOMmMbsoastcdd3™ 2 ~0Odz S8Gj dgdH dzr 2 € dzOfr
[{MoeSe}(PEb)e], BF dz i sdzkyj dz © 1988 ¢ Saitdf212].{ suigfrdklefjdz
fdzj MO tmizh j Mise dzv dzmwv o sMMisOdatse dzj dzed j @3 d3d Is (
dzts ¢ j dzd H dzts ¢ fMo:S«Ch@PHRER(Mad®)] o Isj IstcOc d Hstg RWTHRS O difjte
Cdi3dzO jztzd | cOlsztc] , g MBh e Ptc€ t@Blsj tcdz” 2 C &\
B fizsdzz yj dz o L Od oS4 HiRls o dzjj d5.OMAEdgjtsH to] OC ydd
30 %. Y zIs¢ fLYJ fs 0OdzOdztsce  ydzts?2 B3 ssHdS
[{MoeSes}(PEB)s] [213]. stesdid HKBddsDPDob@ktis § s IsO@COYdEd nis iy
dzn §| SCtdifdzj CMmr f sHo j ey J dg sBtcOIsd B3 dzz tsSH dzts
HodsBtcOlsd tBH dgtst dzj € Istots dzdz’ o3 sCdMmdzd dzed v o3 fn
E1o([{ M0sQs} (PEt)s] ) =10 , 0 Q=5),710, 0 B6; Eial{ MoeQs} (PEE)s]”) =11, 50
(Q=9),11, 4 BE;Ei([{ MosQs} (PEt)e] #) =12,51] QES),1245] S€ wlsdatsdls
FdFc'e u | A .

[ OdzdzOvY tOBBISO LYy ToodzzyddzO {ttsHtsdzy J d
fMisd odz" ~ ¢ sEEQBRIPEds o i [ { dzi d3j dzQEE)dzs®zdiHe Q=56 (
ftcd fwmorh jdadets?2 Isj 3 JtcOlskztcy o Istsdzkztsdzy § tod
[Mo12Qis(PEE)10] (Q=S,S9 ) dedL Sdd3d o' ntsH O3 tOo {@214B]
215]. [ Odzdz" | MMt HJdzjidagp ts2f tofifisjded@ovdwdejls dL € dzC
f dzj € fiMees} (PEk)s], Mo W L Odadz" = Hielzéd M Htclk e MaSeifiyotevjLL!
sOCdds ®BtOL t5d3, Ylsts dmty, sids ta dgdzz dztsdstOnydgs Lz«
[({ MosQ'7Q" %112} Q*'1/2(PER)s)2] (te d 877).

PEt,

{ B7ebtozC kO ¢ kO | M@t} @ n@Igd s Mo [ ({
Usd dz! dzf § G tol¥ftyfy dsde@f {dsjd df 5C OL Odzr  Hdzw W fi) o

1 sL Y Jd  125[6(WEE)10] B' dz Mddzlsj L dietseo Odz fJtedoc
[{Mo6Se}(PEts)s] NPBFro ~ dztstedMmistsds o3d Isd dzZPH@i ¢ H P fsdzd g
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dzzs toj OCydr fHteseotsHdl! o Ijyjddj 15 &Bddzzls
WY Jdeso sets dzdd OdzH O dzO dzd Is te ts L dSENO)(REtR]B .tc O 4
stster lsdij YO Is, 1.SREE)1g H iy delzfijfteM ots ) © ¢ wSFHPEt)e]l{ Mig
NOBR: Y t6j L BB tcO LINOXRE)s]. [j{tdModsj h o Odzd j Htoj H o
dzj dzdzts ¢ ¢SHNQD(RER)s] o rn dzstedMmistsdz Bj Isddzj dzaj dzj ¢ to

[h ] tHdd &5 §ifdefysedsid - Od! Ctc¢j dad H lips 8 ERte@
Hj O weo dzv jIs edssiin®GdCisjpdzdhi dzdcOdzgitse o HJE Odzs
BjlssH i difods lo. (Ol sadz3, Yt OCdd BjStHEBBG
dzr § ¢ dif dzj ¢ WoeSsRE] T182D [§ MbeSE(4-'BuPy)e] [149]d  NlogSes}( PPh)e]
[150. [ H dZOS 5, o &Q &ndjf 2 cjfds d ddtsacty-jskz § d dzf § QO H d dat
qLoBHA | dMitsd Lo Oddmn’ HdY §sdkyj ddy § d&C
&34 Is d dzO efdedz,i d de® dstf thefs dzd H d dz,  ofdf § oo ta IRRA] tp]. 4 | 48
I st Oolstste’ footHddd §iv-ejbsk Odwt gzt d d
Blso jlsMmisolzs h d2 OBfddJtc@rHId@d 3 £ 4 v4J dzd j &3 & dzO
Yddedd 1 Hdew ddzd § pgle@ls izt d Oted WY § D lshedzj 2 o0
o jlsmobke hdn BcOddyjMSdr ©OmMkotstdls dvq.

( HddzMilse j dzdzr 2 o BBHEBKOMsatstcdd3 2 @~ Odz Ct5G ] «
HidzO B'" dz  sdzkz yJ dis Asts HERE it CaOB) gajididizifode d B MQsSizO
) ydGE® g ed s Gf ook 65sd §shdai §Jjtkic
B' dzts o' H j dzj dats f)ts j[{Ma[cBrj} Q) JOHIDEMAE Oav@z ISK  f SL Y J
MC Ow dOkydzOw ctezff O ftolssteddzO {Istsls + MY j
Br dz fMfHj d&zOdz Hdzv ftesHEZCISO, o' HJj dzj dedese s dzOff
{ ¢ OL OdztsHNO dzdztayjls s s § H d vz dggiiafeBR}(ENYs) W Is. J . dzd dzj
dzd d3iefEMo 6Seg}(CN)2(CN)*22p (t d 88)[218].

A (4
’ ¢’ g ¢ C N " /
Y & Se «

{ BB A t6OG Bl datf 3F A glzf 5 U S @SEJ(ANMACN) 2} %o

I sLyj dzO tshmdeseo j HOdzdzsets € dzOfls j WHASE i5 620
s dzdz" = f sdzd dzj tc O ) 5[ M NDossS@s}(CN) 6] L SOH
(MesN)4[{ Mn(H20)2} 1.5{ MoeSes}( CN)e] IHD d Ks[{ Mn2(H20)4}{ MosSes}(CN)e] L 201R219].
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1.2. SOt Htedyudi MSdd CdzOMlsjtedsr | SCS@fdzj CMr ok
1 d Mdsslstew dzO Ists, ybt Csifdzj CMr odz WicOd
Ud mMeddsd & dldugd Hesqd deo Qezd, ¢ dzOMmisjter otsdz Wi
Mmisd ¢ 4 dzd . 1 sdzj j Istsats, ~ddBBdw CdzOMmlsj tese o tsd
hjectse, Is.J. MfjteaO BBdz "ddzmlsets dMmMMmdzj Hiso O
fsLyd fitjdshdddn’ dO QS sHJ dzdadRs lsdsty dz'didte O d
fJCIOr nddBdwY CdzOMlsjtedz » SBBfdzj SMse o sdz! W
dzdBH jdzBOo T 7 OOz G 5o .
121.) Odzse jdzgdHdz" | C dzOMlsjtedz | S BB dzj $Mr o tsdz!
(hJd © 1916 ctsHRIK Hyessg ye@&esBgBEyjd ~ddkd
Hdr dzstcd Hise Bsdzd B H j dzOK. lndes ls@X W je OO tc O B dsdz » gzO
[221]d Exd o RO @GYB 'cdtH ko™ Ho Jdzzlsts H toj HY tSdzisy j dz
Motso OdzdwY tsCISOL HIed Y MSdr cOdzs@ jdedH dzr 7 € dzC
fl dEtsdzd B H j dats O3.

1211 [ jsH" dkkzyd ddY HJcOmwZBGEj ddHEB o tsdz Wi
VYJd ©® 1967 CEBHEZ BTM dzc  C MY j tc@ asdesete@dz’ fzBtc
CtodMmMlsOdzdzd yj MEts2 toj" jlsCd H XOdsE€J dzd B9 9 B

HdzWv 3t dEtBR H J\ @Y d &dX12) dd3d ¥ s OdzOdztse d ydzetsy Miste
ydj Bls d@cdzdBHjdeso' 7 OdzOzse e, SCtltter j dzO

sy § dzd § o5 IS to qMORsREcEjQdrfsatgjodzd HT o tsdz W e OBO f t5dz
121117 R d&stedH d HBEsSddH otd ¥ t60OKO
WetlioB ' dz ff sczlz yj dz WODY tz 6 éh @40l 0 o dzj dzd j13]tj OC
18WCLY  \Cli2 + 12WCls (26)

ltsLyd Brdz ftejHdzsy Jdz jJPhj BHJdz d3dj sStsH  tsdz
dzj dzdNIClgsj Is O dzdzd wd MS d 3 Odz¥ o5 dzd PIBAY € ¢ ©IOp digf iz @
27) . [Hd2OCts, HOdzdzr 2 BBJIstsH Htedo s5H 30 %) {as M
ydj s O0dzOdzsc duydetsets Hdzv R2PE dzstcdH O &Btsdzd B H J

BWCls+ 8Al Y  Cliz + BAICIs (27)

IsLyj o €C0OyJ Mmise WClsosts figtyfls Ciito jdhisdgtslzy Off tots B d i
IsOdzdzr COC tolskzls![223le dMmMdiszls d Mzt O

I dzOflsswh d2 d&sBj dals e di] dERidls s HiEOaVedmipizinjE
jlsMw oL dsy j ddj ¢ ds e dwW IClY0 gitba(®= S6d, i) &8 s ro
ftod Isj &Y j tc@B.tcjl 3BbAGHOIMeeICle], L OH f ts dzlz y O & k
fls O dets © AClaatf i 830 dzczd U MSE d &3 Odz¥ dsd ded § d3 d dzd o dfc
fls Odzdzd L Oyd j 2 f tsczkz yj dzdzts GasO dfdatsH 1§ tisddv [Afis 2247 Stsct
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 {BtesdBBdH oVkBrHL, W OdiPe 5 yjtej H! |, BN dz ff tsdz
~ndtdB] stedyd Méitses CSsdzdyd Mo © &Bj sOdzdzd yj MSE Gt
Isj B j cOlzteds d3 CtcOHJj dalstsds sty d d 6[IBRRFS226 6 0 A o

6W +6Br.Y  \Bri (28)

b ZOEZscWdltdzs HdBesBdH otd WKO®BO 1SOCY ] o
Btotsd3o tsdz! W tc O d3tgtds®): W B} BrektiHsO (n=4, 6)[25,227] tH OS¢
B dedzts?2 dzd s j Ol zteH hled d3) s OYBsfipdf dfigeheisq € O 1 d 2
or nHBdR, O Jdi3j dzdBreRfshDtz@dssp e§ &2 j Mztc! B2
(EtcOo dzj dzd j [288.OC ydd 29)

6WBrs + 8SbY  \Bri> + 8ShC} (29)
12112y ddtsHdH o9 tdz ¥WicO®BO

l Bbdzdydj s HJrdZsttdHO d HJBtAd HWsl1 i
sfdmr oa0jlmw B-d' hjj Ssdzdyjmlsoats BjlstsHise Mo
HisSe ftoj HdZOG Odzsfy!  Wlsfsl fote O JIISHA R fifits o fiftg fydzj H Iz
90Ckzd3] HBEOOGAdk]] tjOSydd 30), dd&det oL C
WicOWEO)s dtsHisd fted 120Auw (kZtcOodzjdedj tej OC
dzd j &3 fted 600Au ( Ztc@8]dsj Safd3ici OEqE d & BE&Y daC
qistsH j2Mlsoadd IssdeStsdL d3j ozt yj dedztse s a3 Is @ dzezd y i f
OB sHO, dzOctjlsr &sd Hts 300Aw, d ftsfdzjHE®
HdHO oBdz WicOdyYBlize Sls ) gtz BB {8 to dzts-690 ¥ dzls if i ©® ® dzj C
O¢ydd1313 3)

WCls+ 6 HI »+6H@V 2l (30)
2W(CO) + 3l2Y 2WIz+ 12CO (32
6WIsY Wel12+ 3l (32
6W +6kLY Wi (33

s ®OMswh j Bz Gsdkjdskz dhfsd L k] M. Hb Pt
or 2 BJltsH thdtses Odz dO0 WEhidQ dalgdt dPls SdgsHe0 Afdit
dzdd M Bd hdd dL BT IsC SKELK (o7s0j/$3s0d YBEH& D) Mifkg
540Au o 15 Wwidakjs. 1} smdzj vjct, §sdkzyj ddr 2
dqLB" sCO cOdzsgj dzgdHtse h jdzsyder = Bj sOdzdztso , to
fsH 90Ckizdtsds fted dzj Btsdz' htsd3 dzOGtcj 9 Odad O ¥y tsf
9 HJd&ZOBdYj MS Sikicd OE etk ¢ HistsOL 50 O datiVéli, [R220 dz

I sstes? ®&jlstsH, ©lsCtrlsr 2 oM d daj Wk s,
Silbfted Isj s jtcOsbtej 120Aw d §sfdjHEsh[pag Is,
dtnd B2 HOdEZSes ftoj otcOh j dztf¥ N gy dzsidalfBR)fs H3M K O 9 C
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Msj odz” 2 WaaditelzWhiR) . 1 ted 48 YOfmWeisHEs dDjcdst].
skztcr 450Au d fYsfmdzjHEzsh jd jy o5d@H jotesd ouQ ddzf{d
SBtOLEjlsMY ClOLHted Ui MSd2 dtsHdHWR € &Bfgk
By dets ftoj HMVGIRLIAIS) SMUEPH 25 " j Wel1AlzZR& 6Q dstORifj
stsdz Isj B3 j-Dbhkd 859 yjdedj 36 yYyOmtsses ftwdotsHd
L 59 O@dzs-tEOH d %W d WM ([ dits dzts € dzd dzdzOW tsfipdizgze tz dzff @ W
Weliof t6d Isj o5 j eOlskztcj 550Au 9o 9o @ sdessd d W dW@aisdi
(tetsdzB d yJj MS Qs mMigakdecias@®&d W)lzv o fMj- HJdGE Odzse [R2BH H t

1.21.2. 1 Oyodzs tOLodlsdw "ddidd cOdztse j dzgdH dzr = € «

1t OK.tblsjogued K . E.arlemipl|C tesdzy f dMOdedw d3j Is
Hd G Odzts 6 J dzd H B/8eX10( AWM XA PBO IsOC ] fdMmr o O Isfy
i tsdzlz yd ded W mMsdzj 2 sClsO1 Hisd yj MS dn COdzs G j dz
M2[{ WeXg} Le] (M =H30, Cs MesN, EuN, BwuN; X =L =CI,Br,1) , © 1OS Y J ] t
LOBJ M jdedw odgj "N dedr Isjtod3d dzgOdz dzr = dzd e OdzH 59 .

{ Ofldce) dBfXizo < Odzs € j dzo S H 15 S s ts HE dfld) dts Istg B te ¢
slso jsflse 2y h jIBOREWRpEXg HH:0 (o odHj S tedfmls Odzdzg
BT dzd U sdzlzyj deX = ® $Be[2S])s, Hfefdzj yj et § ©OMmlse t
Hgdis] CStdduj Mlse s 1 IsO dasXzPdzMk.NK.& sliste dziistjsdedz™ I
COL 55 SMOHBS f toj HNRIEV@XXW j.Is ) iREEEAs clfftudly’ &3 B
fskzzyj d& Isj S0 klsd GONBEEMNXs]o[230], MB zEOL Y j !
(EDTEH)[{WCls}Cls) , EOFEH'i §f tslssdzd tetso Odzdz’ 2 d5j Isd dztso T
kjlsOkS MkeMmdBE ¢ dmdsls:
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[ HdzOC sWeXitdgMilso stedls! o ¢ Odzts e H¥po, s DASHXE H dzt
fsCdfwisdls! §tdzkzyj ddz" 2 tOMmMlse ste dzgj ME sdz! €15
OCydtsdedets?2 Mmd3j Md BLRZHEIS SBKCOLBOTM 9 OI! Mw Ctodf
C i3 dzj € ) QHOEWEEPGPIHO0. 1 smdzj HEE M jj HEsSB Oo dzj
tcsets BREBEEYN R yYyjLrdjos?2 ddzd IsjlstcOOdzS d dzO d3c
dzd ¥ Mmtsdzi Mg EG 0.0 dolstster Blsdzj yosls, vyt f{§to
ydd BjL Sdfvwyjddvy dd3 zHOdsMm! o Hjddls! YOf
M Is OBLA)[{(Wels} [4Cl2].

stesBj Odzdtsdzdz’ o S ZOMisjtedzr o SHBRfdj M
JHddzy dzdw . 1ted Is] to BEHOLMLGIEG] HDO dAsts T hlzdH o OC ¢
B' dzd o' Hj dzj dz¥ M3jh Odedze’ j H d e OWeXarXpHey H X0 Xo=ts dz-
Cl.Br,I; X6 FCIBr,l) . 1 ttso jH j dad (HO{WedBRXakdit-@ titcd Bt
L CB2 kjd@fjcObB, ftc@o Gegy thdz® BB ELOL s Oded ®
C s B dzj SMHP)XAY (X6 GLBrdczf . o¢olstster wlsdgj yos Is,
{WeClg}Cl) Ooyj Istsdzd Is to\Welhja dezd! E@desdzj ftodotsHdl §
n 5 aWeClef(MeCN)Cls]  d dxfls}( EtOH)214] , Mistslse jIsMise j dedets. s t
Ylsts f tod dzOMlgx]o Cedzdadts Pdiatis dz' dzts a3 ( SHX:(X6=0F) Cl, Broin Is ¢
B dzd o Mipglzth detlzj dzd AWl (EIPE)DE]@27]]. {

1212imestedHdy j S &OMmjtedy j SCtdfdjChmr otd Wi

SsOC d o MdkEy0oj f s¢kOt HEedyj MSdBd ¢ dzofls
flsots OBl HA ¢jCMOotd YwOdBsa' & ¢ dzOfils] te
CSHO) fsotsHdddn' §toj BT Fikd] GipOR &zO - d&st

) jeo O ©OBSIO §5 dqLbEyjdd® SddsdyimSdrn
hjded¥ odzgjhdzjets dzdce Odzn dztsets 5C t6 B Y jzd s § & dzarf
My Efmlsw 17 dj K DiHedpattk . tc D miey?92], o 1 9[832] cdsailets
I ss2 tOBGI' dLEyOdd Misfcedshls! HJD dstedH
Wddzse, O IsOC IR Gdddde] IMisiOeh T MY Olsdss o
tcjL oLOdBBHj2Misad] M Istedt Isd dzOdzs dzd dzed [#2344 1 t
46 sOC d o MdzkyOj f dBsddeHj dss ' & S & dj
dzd 2 WeClf}(PLs)2Cls], [{ WeClg}(PLs)2(CoHs)2Cla]  dWellsH PLs)2(C2Hs)sCl] (L = (n-
C4Ho, n-CsH11) [232].

sdzj Hkzs h OW OB IO, f smowh jdzdzOwW H Odzdzts 2
M.St al | m@aW.n 6Pz dece tlztHfisady | dzO o L Rduf)eldis[HVWeQlch] db otadts:-
HOdSAN:6 HJR dzistcdsj sOdzj T2 s j dygth S OlsE joj H '
dz' 2 C i3 s dg & 5@ d3bisO)RVIBGIHIT § dgsREN]2Ph. s O d
qisHj2Mise d BuUNEMBIGI) , M o( HOdzdzats ds Mz YO IsOC y
BinNjddj IsjteddddOdz dz'@ = ObtsdikBtss dqtsHO fif SBLOL &
f dzj € RD)N[(WeCIg}(NCSs] ) Rtstotsh  d3%)d233. sH tsd3 ( 6 0
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v OC M.jStallmanndW. Preetdf L z yOdzd oL Od ddHWZIgHM®Wed d i 6
Wtk S MEmdes?2 Cdmdtslstimd s hdisic dg is @dagsts Hj 2
tcOMmlsotstc® ) Wlis @A H B Is@Bdpdsts didfets H | d3ts defistcd tets o O
O dd3j dzdzts o L OdMEHMWEQsIQIs]o dfiff KBOW Sststeclz MizMmdzs?2 €
Yyomlsdydetsj] LOBINJded) IsjtedidddzOdz dzr = Ol
mdsd Md M {WMCIRERMOD)Clen]?, n=26 . 1 t6d {Istsd Misj § J dz
Bz L OeadMmdls s eotej &3 dzd toj OSydd. v OS¢ ko j dzd
osHdls ¢ GBEOLBoOdR]® f§sHbkSkts, {tj ns6.] i)
1 Olsj &3,  tod NHiEB Ots @A ldap@l@F:JOPMlen)? f totsd fpr sSH J Is
dzdj btodWlststcOyjlsOlstss dzgO Oltsdi’ W Is@®dElsn]?n 5 st
dzjj btséts, OoltttOd HOMsM! odizydls' &Esdst
f dzj € frum)2[{(VEOls}Fe] ICECly.

] OtcQdzdzj dz' dzts g o' h j B SHj@dgdzths Ot BEstElOEZY,
mMjteds twWOBtsls, o Ctltster i IOCYJ B [ClfFddaf y j
{WeCIg}(NCS)e]?. o dzv | Istsets, Ooalstste’ dhftsdz L s9 Odzd
ndBdd BYUENAIdHRt W dsE j dzdH dz' 7§ dzOfis jotdsdE AW dEOEsE
B stsH Is. j. MYy j co O f sdzz yos Is GjSMOlstad W
(BusN){W 6ClsH( CFSDs)s] o L O d dBts H BuNjg[3\es@ej Qg c(CRSDAg, © f s
osodzj COtls o tjOSyds Mmu @f e3n 5B § G HKB3dzd B Odzd
edw € dzOMmlsj tedzr 7 ¢ Bdgy)deWeCh)tseh , sl Olb, B, If, NCS,
NCSe, NCO, O [BWsCl}(PPPh)s)(CRSOs)4[235,236] [ H dzOC ts5,[237H0O otc O
sster tslsdgj yoels, yYbt 6jSMOdy dzOlsdz" 2 ¢ d&zOfls
Bjdzj J BMMdesodz' » dzdc OdzHBse, OSSR C0OC Oyjlkol
B dzts ftojHdzsy jdzs dMf sz’ L 59 Ols! IssL  dzOls ) to
Misj tcdz" 2 BaB{dCEliPOTY)s] , dL Sttt o HOM dzj
Eyj BfdmOdsds j, kOS d detser j ¢ =NBOINCSMNCSER |
CH:COO, O [s0O¢Cy j-dzfffpn tzj @Gdrtedidz d3j Is O dzdztste ¢ O dzd U 4 T
fdzi $MOdd ¢ OLN], CoRMRPEC N  JOSERI3)LN.

121221 esdsdHd j d dsHdHdr j C dzOfmisjedy j €5

Il slddydd s ~dtsttdHd 7 ¢ dzOMmilsj tedzr 7 ¢ 5By
dzr | O btk fjtedsH dLEZyOdzdm! L dOydlsj dz' dats
ftcj f OtOkdodescts ) stsHO Higdidids PL @ dzDtyts Gsdpadatz™ & S
WieOBO. [HA&OSE, HES 2010 EBHO o ddlsjtOlkis]
dz" = B tetsd3d HI @d3 Hd| HOHFZO

ity &0 ks, ylst H&Y fdstdHd R € &Of
BdW L ORI NI ddw Isjdasdg dzO da'daly’ rB tedsfB® dz" = d Mfydzj
fsdzzyj ded j A3 € dzOMls j Wela's} Bre]*Chiis didf @iz j Rdmusdz’ dgdff € Ols d &
BSIEBSIsf dMmr o O v &34 Is 5a{W ¢Biis} Bk} y JodedO'd ditsPMEN)ifits ©
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cOMmf ZOosd3 1 9lsj KBS/MiBr) GO A OMmdjsigld %) Hted 360A
ttOMmise tstej dzd § BB { ts5 dzlz yYHBulzdztse s W fiplzkdjoHOz ¥ oh 63 fo ' ) O
HsBOodzj dzd j &3 & tcOMmMbko Hicl2 Isgda?B rysj¢ O @PBPENG] ©Oo st
Mlsedd ¢ tsdzlz yJ{ieeBts}®ry KNGFPRB) HJ GOL Jietso Odzdesd3 t6 O
d3d Is d dzj dz0O. l twjLbkd sOIsj o9LOddsHj2IMmMlseadw -BT
CteOMmMdzesats Yo jsO ( dMmaHWBRBre Eel dgls®aasz" y 4 PIB )
Wistcddlzdzj (BPsPBN]) [ {WOC 3 tSBteOL S§dffdzg dztfy L € dzO5) G
fdzj MO BT fsdzeydid d o' Hjdzjdz o € todeBrgBredzd A
dlssdls tslsBi Isdls+, yYylsts o HOdWkE?2 t©OBBIS] O9lsEt
n s ) Is BuaNE{ WECls} Clg], (BusN)[{ WeClg}Brs]  BusN)Y[{ WeBrs}Cls] L © d d3tsH § 2 M
MNOPR9® HJjGOL s Odzlzsdy tcOMmMlse stej] -~ dzSted Mistse ts
so jtcHBGEts fBHEZCISO.

Sssd] BsEJHdr 5 Cd&OMisjtdy & CtdfdjChss
BwN* PPN, o dzdlsj Okt sfdmresojlshy {§ s daudd
HobkToOdjdalsdz & o] L Kz, €S, Cls, @§ JTE CL',BL*, Co>*, Mn?,
CH*dEw, ftsild{@eBR}Br] M[{WeBrg}Brs] . [ BN d2 d&jlstsH fd
iHddsj dzd?2 LOCd yOjlsmw ot oL OdBsH j WS WHdzdM
WBRf, Bts®dHO®R] Mmeslse jlsisealkzy hdn & 8OBREED o
242) uwlktsdls Slsdjlsdl' , UMb dAgEr § 50 O G &1 j 2 IS do
o O G dzj dz © S Age[{VsBRIBis 00 MdMlsj &5j Bty BHzlsfw ¢
fls O dzdzr 2 3 U Adi{ts\iBre)Brh 242 v

l sBBd s ftod i3 tetse  f sdzz yj ded W BVEBLY} Bre]'dz O fighisdjlstg d
skztej ofmlstej yoOjlsmw jHddemlse j dzdzr 2 1 to d dd\Bes) Bifs]ts dzl
[243] [ Odzdz' 2 CtkBfdzj S B dz fsczzyjdz 9 SCtodflsO
WeBri2fBrzf tod Isj &3 j tcOlsktcj 127 Awu.

Il Moty yj tej HS Q! HAaHYjHIPE djj tECkzOMIsj teder | €5
Yyodzdm: etefmj. 10 fjtedsH M 1986 s 2016 Gt
sfdm" e Odzpw Mmddzsj L d Miste ABUN[fVEECRSOR]dzdd § dztit
dzse 5 OdzO dzts 6 d yalas O & dgts ie {f Buidkds{@ibtizl g} Id c CRSO:Ag [244].

12123A W dL duj MS dJ -ofts fighg lsfOndiefds et dizsdzr | o 52
MCdrR Sd&OMmlsjtdr & SoifdjShss od ¥isOkO

sOC d Hdzw SOt Hisd Yyd MS d Rd BSHAZCHEDs, | tdfdg’ tere £ jts
s dz¢ 3 dej My dzeydd CIsOL Htedyj MSdr ¢ dzOM[8F.tc slo
1 Ists?2 tOB®ls] Oolstster dzO BdiN)H WeRK} Clgz® dgd dgjOfff)ls p dzte(
steddzO d ftcjHjdzddd (odasyjddj] KBOCMHdBzdkzO |
1Ly o [6B,Q45BISO@R HjIsOdz des dL Ezyjdzr WlstsW L
CdzOMmis j todzr = CHEHSO3jf iz j W thtiSdg e )sieVaX s} K&] , XedX @i Cl, Brd dad
(IsOB dff.y O
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[Isdsj Isd ds, ylsts o wSlddydj sl &sddbHj
(BuN){Moelg}lg] , B EZOHOs h jats dOddj dzj j o' 60Oy j dzdz
e BEN) MosXa} X&) , o 5z WOy { Wels} 1] dzOf esls d o
HOjls dzOdBfSdzj j o' 16Oy § dedats?2 dzs dgqd dzj My deyd j 2 .

u O B 6dz ¢
J o di3dded Myd delsdz § - OwOCIs] ted Mlis d CB{UNK[{0aMEKG] (XdX0 ~CkBrisIfY dzd

8 6JHJdzj dzd /g a3 g B8 M U
(BwiN)2[{ WeClg} Cle] 833 1,5 0,02
(BU4N)2[{ W6C|8} Bl’e] 814 2,3 0,04
(BuiN)2[{ WeClg} 1¢] 802 3,0 0,07
(BU4N)2[{ WaBI’s}C|6] 766 9,7 0,10
(BusN)2[{ WeBrs} Bre] 758 15 0,15
(BusN)2[{ WeBrs} Ig] 752 15 0,25
(BwiN)2[{ Welg} Clg] 701 10 0,11
(BU4N)2[{ W6|8} Bl’a] 698 22 0,25
(BUsN)2[{ Welg} I¢] 698 30 0,39

vOCyd C0O0¢C d HEzY BEsdzZdBHj d2soa' m OdzOdzsG 59,
SBtOIsddsy GHts! dzj Clstesdzdzsy S dMmdzy dedy Hdzv o0
Odz¢ f sda([X@XG]'") ftede jHjde" o IsOBdzdyy 7).

u O B 7dz ¢
1 slsj dzayd Odzr  fEGEHEY XS

w5 Hddzj dad § (G'IE;\’;%gél)
(BU4N)2[{ WeClg} Cle] 1,12
(BU4N)2[{ WeClg} Bre] 1,16
(BU4N)2[{ WeBI’g} Cle] 0,93
(BU4N)2[{ WeBI’g} Bre] 0,97
(BUAN)z[{ W6|8} |6] 0,71

[JHdso o] di3j dedes Mts ety d B dz¥ d3d-aids fipfiyly GazEzs
& & Mots2Mso Ok S kOMisjtedey 7 SE&fdjsMss &t
WteOBO OGSy Mismtsedy YslktihjdifdeddkdL s O
tsHO. I73fpls)dylsyj 1 HOdzdz 8 Hdzv BsdzdBH | dztso !
ftedoSHY sy tddite Qdmsalvn oS sdif d&zj Cftss. v OSC dd
Escdyudy j ©OMyjls' 65 ©ftejHjdjd]s d&jio0ddL
1O sdidzs , ylsts HOddz 2 fsyjmm dsyjls sk
Ldgjteedd dazd § jtoj desMOd2 e stetsdz® (u R j BO 1 C

[{ WeXsg} XG]? " + O Y [{ WeXs} XG&]% + 1O (34)
[{ WeXsg} X@]% " + O Y [{ WeXsg} XG]' + O (35)
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t OmufGs(f tsyd M ¢ J ted GEsMDte 5 gzl fipfg dffJ te J d&Gim O
=i1(E™ 1 0,98),06,=1(E"1 E*“9M$,88);0, 98 1iddj ce W § jtcjntSHO
CdMmAzstetsH O 9Oty dzc dj,ilBaimijtc s v  jtoj R tSHO diBsdzj €
Mz j esS Md@) cPred®Qarj dz7 o kOBAdyYyj 8.

u O B 8dz c
1 2Oy JERERINE 0 IDEY DG H dzWMoEXEXa)?

{WeXe} X&)% d ts dz E™, 1 ESCdma, | DG;, 1 | DG, 1 |
[{ WeClg} Clg]* 1,83 1,06 i0,85 +0,11
[{ WeClg} Brg)? 1,86 1,11 i0,88 +0,13
[{ WeClg} 6] 1,93 1,11 10,95 +0,06
[{ WeBrs} Clg)? 1,89 0,91 i0,91 10,10
[{ WeBrg} Bre]? 1,91 0,93 i0,93 10,10
[{ WeBrs} 1¢]Z 1,92 0,92 10,94 10,12
[{ Welg} Clg)* 2,07 0,69 i1,09 10,50
[{ Welg} Bre]? 2,07 0,71 i1,09 10,48
[{ Welg} ] 2,08 0,67 i1,10 10,53

RMAtsHY dL bktsets, yYlsts H dzZWCE MM Is jstoRryr €
ofmMjr dMMmdzj Hise Odzdzr = DG A5HIsdzidSfipdsej DER ARG S K OuzP dz
oLOdh@sHj2Msad) SCIdMuzstesHO fm C dzOMIsj tedzr d3d € s
Ldzgjteedd. [HABOCt, HA&Y ¢ &Y B E Wslfh* RGOSy jt
ddi3d s tslstedyOlsj dz' detsj L dzOufglslaf] jt6 j QdsdsL @ td o toifftis
LOteWHO d ¢0O0¢ MdzjHMmlsed, GB®OL o OdzdWw Mmkf j tet

vgMls dz2O0 oL OddBsHj2Mise dj-Bisk @y 6o sl ¢ &fiild
HAdd3j sddzyd S disc { MFddgs i3-B@ PS 62 0L Odz, 1, yliftis tsef Mff
sSBtcOL tso Oded j dzj Btsdz! " ts¢ 8 (MG 1§ dzPy jof-EDSsTPBE jh o o
dzr 2 WOCl Htsfsddadlsj dz! dets ModH jlsjdz Msakzjl fs
tOL o Odzgd V¥ Mmddzc zp Ot gts © d MikOstsy OB dzd tsH'te
Gjdzj 6OYdd fddze dzJs©azeA)s O d MdzstesH O (

u 0O B 9dz ¢

ltesHECI" ] @f y¢2 Odds®M-g32 Bt dzef o ¢ dzts ¢ jHdndpddsdd dfy LS d2ts 6 J
)] CqmistesHsd o ftdmkzmsodd tOL ddyds 7 Wisk

. 1-d3j Isd dzyd ¢ dzB e j § 12Hd d3j Isd dzyd ¢ Bets 6
ABBIsts B
M dzmd e d 2 3 4 6 7 8
(BuaN)o[{W 6lg}l 6] 64 24 2 89 11 0
(BusN)z[{Mo 6Clg}Cl ¢] 77 23 0 85 15 0
1 jdze Odzr S d?2 41 45 14 89 11 0
lLOddtsH j @fMmise 36 12 40 7 39 54
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v O B lOz d
S90dstsar 2 o' atsH G J dzjSte Oyirfsde tsfgdddzc dzj Is dzts G 5

ABlstsmy dzid B d dzd Op ABIstsmj dzifd B d ¢ Op

[{ MOGC|8} C|6] A 0,80 [{ WsBI‘s} C|6] 2z 0,92
[{ MOGC|8} Brs 2 0,84 [{ WsBI‘a} Brs & 0,96
[{ MOGC|8} lg 2 0,77 [{ WsBI‘a} lg & 0,77
[{ MOsBl’s} C|6] 2 0,84 [{ W6|8} Bre] A 0,65
[{ MOsBl’s} Bra] A 0,79 [{ W6|8} |6] 2z 0,76
[{ MOsBl’s} le & 0,72

1213 utotej Bj dzgdetsj] Msmsswded] Sdddd cOdscj dzd
W tc O30

] fjtedsH fp 2001 ft 2010 CtH-@IpBEEBE BOI

hjdede" j] n"ddi3dd SOt HEedyYyj MSda ¢ Odztse j dzd o dg- R

ZOCt, EkYj ftfMmdj 2010 cHO dOyOdkd OCIsds dts

dzd s S dzOMmlsjteder i SRR dzj SMse M tOL dzd ydz' &3 ¢
dzd G OdzH 59 .

1.213.1s &ZOMlsjtedz j SRy dzjSMr obd YwLOKRO ] tOL ¢

JHEH L (jtco’" 7 BB Odzdz B if isgdz§ -dfjtelOdejlsaftay j s
ftsmowh jdzO dLbEyjdeds dzdL Stslsj BY j toBDUBIZ{VEDECE] U
[246] ¢olstste’ HOMs?2 ©OBGIT §860LOdkd, ybkt {C
H ZBWN){WeClg}Cl])  tod S sBdzOdats? s ey j 1o®.Istedd) 66,6 f
i c= 12.BHD.i1,7, o It otj d" OKRE R®Rd EFEPYP G C
i Cc= 22.26=8@2; A51. lted {lssd Oolstster GtjHJ
LSo BC 5 S jusjig 0 HsBdke &zv jIs 267

Il 1Istsd3 34 GBHE, B" &zO0O fkzBdditso OdZO ©LOB T
dzedw BtosBJHA =~ C dZzOMIsjteder » SR dzj CMse o tsdz’ ¥
WBrecd3j IsOdzdzd yj MSddz oadmdszlssdd ff tod Isj d3§227ic OI3 kete
L Istsd3 B dz o' HJ dzj dBi-WeRBris {1 i @&&Bri-MBiBnds ©Oo © slstste” 2
Ctod Mis @dfdfd J® Ctsdzyj dzlstcdtotso Odedets? B tetsdid Mistso st
9 Odzed ¥ € tod GO Phizfre}Bro]AHIO. 1 5L Y| [226| OB Mtsj
BN dzts  sdzlzyJ dzts WiB:fgls offdipiifiiidd jefic s d3d istso SH St H C
(1:1) ftd Sdfvudddd o bjyjddj 48 yomse M

]l satyddy3 estdByy®dyd - dzstcdHdzr j ¢ d&zOfylsj tedz
WClsfp diB3j sOdzdzd yj MSdds admAgzlstsdz fted dzOctcj o Odzd
mMzlsts¢ fJtedo sH d zBICH{WsGljOB|L 5 Bllpdzy @UJ et § sdzkz yd
tew dzd o € tsdzyj dzls tc dYedshy dslsigs 2§ tids doz@ast@ j o Odzd d .}
SBtcOL sor 9 Oxzmikzls 'id | &z Mis O dzdzd Q)2 [fY¥6GlCl 6] SLEINDOH 5 P
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stster tslsdzj yosils, ylbsts ftcd HBBOs dzj dzad JBUMNBrif @fgls :
dMoitsHdls GSBEOL 5o Oad\)[{VEHIGES @ msigs0o @) (BCs® O
dgdzd § dtedH d dB&NBr, o dffjtihdsassH dIs ¢ BtOL ts9 Odzd ¥
C3[{WeClg}Clg] L 0 206 3dHRYH)[{W eClg}Cle] [224]. v OC Y J, Oolstster d
BisH j 2 WMElefy jo3j s Odzdzd yj S 52 ) NECL 38 e do  * fCtdplsiieOIs fry
dse s ftesHEZSCISO toj OCydd SCStdpyj delsteqdtctso Odadzets?2 fr
ded j &3 d L BuNBrdst©® 3 j B ' dz { tsBeid\p[{ WeClsddhgPH ¢ (

I 1lt?2 yj ©OB®Glk] sSfdMmro0silkmw o&jlssH’
PeORO. doltst’r fsosHddd tjOSydy oL OdBSH 2
ZOlted” d BsdiO PEd ol shijudsEp UPMss. I
Yy didgde sdz' "5 Coddujmise s SeBrdBigs O (zezsH o) ts fgst®
ke, {CMbeOCydy fsHkCkO toj OCH,Jd2 dfigk I wO):
HEsh jj or MOy doOddj ftosHESCISO Hdllsddser & 1 4
flsOo O [ Na[{M:BrayBrely mig) dizd L S d-€4 00%.7 Siodsls 67 &l d3j
Wjdzdzsj Mesjnddejdedj B Mlstes cdHtesddL 2 smw  dz

[ Hd dzeMise j dadets? 2@ MjetsHdzwh dzd?2 HJjdz? tcOBTsls
dzj 2 dsHdHM » § dzOfmdshj jteodtis \Bdz' Casdd3f dgdd 1 Onista @ dgq 7Y v al o
HOdzedzs 2 tcOBtslsy, tfkzBdzdStso Odzdets?2 dzdh ! o 2016
d i3tsH § 2 MslaOWINE tod Is j a3t jOwadO lsslZ talg® 545ts dzlz y j dz®@ My j to
fls QB[PNels}le] , ME=HNg x=1;M=K,Rb,Csx= 2. s0O¢ Btsy dzts L OB,
Na[{Wslg}lg] HtojHmlsOoadzw jls Mtsets?2 230 ¢ dzOMlsj teds 2
jHddzMmlse jdedzr 2 Hteddsjtc dsHdHdzsEts € dzOflsj tedzs @
C d&zO M ls e gerd] Usdig G ls to ts dzO .

vOCy ] Mbtsdls kftsd@vwdkls! ©OB®Isk, orf ff sdzdzj ¢
dL zyodzsm! oL Q)eBVeCisiChRIs@agbp G tcd MizlsMisedd Istcd ¥
MdHO o0OyplsEalkdIstced dz! dzesdz tcOMise stej f tod[248]0L dzr &
fsCOLOdets, yYybsts fted SEBROIsds?2 Isj B j ©OIskzte] ¢
dzd 4 ) SUPSEAORPRA{H20)][{ WeClg}Clg] L 23CNH, 9 Iss o tej &3 & OC
Mlsjds" HBs 60Au ftdotsHdls ¢ ©BOL S Odzds fsSH d
i s dzd dgjtetOPDR(OPPR)H{ WeClg}Cle}]p. [ Isd3dd Isd d3, uylsts dzOGctcj o
dzse 5§ ted Mis OWrEBR(QRPHALHGGIH WCls}Cle] L 23CN] IsOC Yy J f t6
5B tc OL tsls @ EAfE(OPPR){{ WsCls}Cle}] p (tc d #).
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T
110°C ™

t d#0.unj BO { slszz@FEgEdPPR)H{ WeClg}Clellp; RTT € s d3dzO s dzOW s § d3tf J
121327 0B M jddd Isjted3dddzOdz' dz' = dzdc OdzHtseo o ¢ dz

10 wOLoadldy SoBtHddZOydesddzs?2 ~ddi3dd ©Cls
Co3f dzj S Mse asdz WiecOABO, COC d HA&v d&sdzdseH,j d
BfsIsr coetfyr [ .1 . stEHrcaduiod] o MsCdj d¢ d&3d
CdzOMmiIsj tedzr = ¢ HBYHARJAEOM Sfg  td3jsteltt IS ts te d to §Hl IdAZ2248]d
R3] dzdzts | Is@j dztcz fff Pzl j L Jleso OdzO d HJjIsOdz dzts (
fdzj SMtse ) OL dzd ydzr &3 C OteBtsdztso ™ d3d S dMmdzsls ©
otsHdzr j. lted 1 Issdz Smdsodzr d3 BBd ssH s f sdzlz yd «
dz2" = COtBtsdatse ' 7 d dzd Wiy loalr! j Wstindets eo 'L ABJASFEINGEAS) 3]s o if
MitcjBtow dzts? Mtsdzr ¢ Mo jlsMmisolkze h j2 CdMmdsisr .
C s a3 dzjBLlui)[{ WeClg}( n-CsF-COQ)s] [224], 0] sOC Y J dzy ¢ sz
(BusN)2[{ Welg}(OOCRs] (R = -CHs, -CeHs, -CoFs, -CasF» d -CeFs) [250] d
(BuaN)2[{ Welg}( OTs)e] [249].

(e ¢ OW  dzO Iz WddoMeyedde B@SO) | § sz yd 20 fyj ted ¥
BqHdr B, OC d dBHdHA 5 S dzO fPis)H# WsXs) LelS s datfrizjj
CRCOUJ, CRSOS' d OTS [251-254]

slstsdls slsdjlkdl:, ylsts HOd®EZOY Isj EOJSO kO
| tcORESkojL Od BisH | BughyH Welsldg] c(AgNOs d dz§gOTse ' dzd f ts cziz
C &zOMis j todz | BUNGEINGG(ND)s)  (BuNEE Wels(OTe] , Mistslse j Is
JLOddBsH | 2Mise dj &3 Oy BaMMWeENOs: tc ®)fils dste te® d3( tc O
BGOCO B' dz sz yj dz S toq s O teetad( AH)HISOWI2 HM.to S H Iz C I

stetsd3j] Istsets, B dzts f t5 ¢ RN MK NOJs]ts stc Orfrflste fis tc
Hite SO &b AsQ yj dzd j 48 yomse , CO¢ d ¢
(BusN)2[{ Moslg}( NO3)e] ftcdotsHdls ¢ BBWKOLtso Oded® ¢ j ¢
f dzj ¢ WBHOMBO)e](NO3)4[133]. [ H dzO0S 5, oMot Q) 6] (NO:)5dsts d3{
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fdzj S otsd WicOdBO tBdZOHOjIs Btsd " j2 GdHtetsddlk
dZsets wOMbo s TRt REHER SR O8j " jdds 5009
rfaf ddh+ udted L Mbele(DMENNO)stid2'dzdzfs{ o tej d3v M1
Bd dz) .

SOC d Hozv dBsdzdBHjdso' n CdzOMIsj tedzr = ¢ Y
mMddalsj L O d3j Is d dzO Is Nag{dME s}( OMBRY dzj i thddlz y j dedztsc s o |
Na[{Welg}le] dig BT ISC tsd3 d3j Isd dzOIs© dzOIs tc 247]. o [udaPESde, Is
ydd tls ~ddddd dBsdzdBHJjdzsa" 7 OdzOdzsegtso, HdzV
dzr 2 d3j IssH dzj -esdzBydg @l § P tsE s

slstsdls Efodvdkzls!, ylkt ¢jCmOkiedy &zOlsdy 2 ¢
Hdzw  fsdkyjddy NdHSSSEdMmsOddduyj MSdr ¥ oL
(BuN){W Clg}(CF:SO)s] oo dzj SOdked o t6j OCyd® M dBjL e
fetsdLotHd 7 Itodl jORCHIOREY pbdztaCdiifeiddn s s 5 d3j Is o
Bts?2 )&k jOlktej. stsdkj kscs, o COyjmbke
Iste @ ted sts¢ md W J dzd dz) OEGM.QMe)s)¢, Md H dzY( MisJ H d dzd dac
BT dzd §sdizzyj dr toj dglsc j desflstelz€ Is[E6ldzr j H Odzdz j

 sMisOlstsydets dzj s d ydets dzO W isdej tsfilsOdz! dg" -
sfkBdzd C 5o OdzfRYY g ofgls®E! L EyOdzd oL OddisH j 2 M
otsdz WticOBO tod Isj BB jtcOlskzte] 600Aw. 1" dzs fts
dzj dsCliocH o Zd3w 1 C o WlQtizic des ®©H3d ¢ SBOL 59 Odzed ¥ |
dzd H O )Vl Old O ( [ddzich} CIF3{.CI%)).

121331 O3j " jsdgbnls@ Ctsor 7 ddcOdzHtse o € dzOMmlsj tedz

O 2Oz d ydets ddsdzdBH J dzso " d3 G OdzisG j degd H dz" d3 €
dzr 7 CEd®fdzj CMse o t5SdrBEHBAHC SO &) ZdPzH&s o
JIsmw BBdzj J Mzt dzs?2 L OHOYJ2. ltwd LIstsdz L Ods,
ftcsotsyHOjIsfqw L OBy M jdedj O3 9dzj " dzj 6 5 dzd ¢ OdzH dzts
LOd3J M jolfssd3tse €6 Odzts@ j dzO, O o Is € da@jnls | ©WUEEE 820 B .
Ossdr Mjter, fksdd¢ coR&DcCarlef288).5 ¢(dusHSHAS ¢ tdf At
fsolststeddzd BjsHdSE L O] M j ddsf dfifBdg o ¢ & wizts o
Hdzv dtsdzd B H | detslaists dsts € Ged@ifid§iBin Qe Odz Mddelsj L L OC
gii3isH j2Mlsodd HJr dSGdH Od ©esNHSEBR®BEU § JtedH d dz
ZzOctej oOdzdd o Isjyddedd 2 Hdzj2. vOSCddz BLOL
MemMisOaSP (P W 1 1 Ists?2 yJj w©OBBIls, Qo lstster gL &
nlzstc® 2O Mjtk fted ttOL dzdyde -« kEmdzse v d O
sz Mtstsls WEhoNaA@aOBu= 1: 2: 0 yJjtejr 1 HJd L O
mMdtk doj ftesdmatsHdls. [HEZOCt ftod ko j dzd yj ded o
d Zejdduyjddd otej d3d dzd tcJ OSGydd HB 4 Hdzj 2 Oos
Msmils MBI PY)Cl) P 1 tod Mslsdesh jdzedd toj Oc j dzlstso
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HdzV, B" dz " Hjdzj dz ff totsH Iz WiSs:Qh§(FPYeu O © R O ¥ 35 Jo d3tk

dzj MS sdz' €5 SVGHAKAWESPEY [ { tod HtsBOodzj dzdd o ff |
1 8§do OdzNaBs(91 : 8: 4) yYJjtejL 5 Hdzj 2 B "WISCh}(Py)d. dzj

ylkls: Ly 1tIk2 yJ dOkzydts?2 cicftf @B |
BsMisdSsor 7 Obtd@tsces ~dsttd® dO Mjdjd d Isj dzdkzk
Mls oWfeFli2cNaQ (Q=SeTe) o §dtedHddsd ddzd (4§ s @ ddej
COdsj2t69j 260] 1 tsfmdzj toj OCSydd dL {ts@fiplayg sz cas’ d&ds
dzd L s Odzf ¢ e d s O axeSes}(Py)f) tifpls @Na (@ )s][{W dTes}(Py)s] Ry d
[{WeQg}(Pip)s] IPip(Q=Sen=8;Q=Ten= 6), MmMtslse jIsMmise j dzdzsts.
dL zyd dzd 9oL OBz mNaSdylKsSepy f cd mMizlsmisodd Istedt Isd
9 Isj yd dzd2p1].3 lumipjd2j f jtoj CStedMisOdzdzdL Oyd ¢ j O©OF 5@
ko jteH' B ftosHEZCkBs dL Rdstsi¥stdO Br dd §td
C i3 dzj ¢ 6P &Clio(REMG][CI(CHCI3)s] d 6Jas{CMEH(PEt)6][CI(CHCl3)s] , Mist
o jlsfMlse j dzdzts.

[ Hdzts o toj 3] dzddR EfiyicCattelpifOotits 2 Ists?2 Isj 3OBEO2 @
F.J.DiSavg CBlsstcOw I1sOCyj © 1995 cetsHbkz ks dzd¢
skztelz ¢ dzOMisj todz n SRRy dzf SHEBUWY) R6B]. [ jlssH
[{WeSs}(Py)s] HzJ. DiSalvod R. E. McCarleys ' dzd dH j dzlsd ydz" . [ H
[WeSsH('BuPy)s) © COyjfmlsej GMdse dscts tOmMlsostedlsj
s slotdsj-askz Is diglegffndd dz0. 1 sL Y j 1 0O ttOBBIO B d&ZO H-

C i3 dzj ¢ 8RN PEL)]{ VW «S}(imWpholinge] [149].

I sz Hdz"w d HEMSOIssydzs dzj HO9 dzv W OB BIsC
Bso rdzsteO® o C zOMikj gezB, v s B dzg C Bls ®dgO o 2 (
d di3tsH j 2 MiO9[{W eCl} Gs] L DM insitum e j dzj tc d tc B.8eQ2®lz" dp dzvw !
Oolstster L Otz Odzd o OB zdzk EiSttMHLIQ@ f dd®dntsy
CdHEEEIls | edsOdz! dz' 0 faf dds j U et O8zeipds J GBIl dsj Is
Yj dedz’ 2 sOCdd3 tsBOL sd3 sMOHSS, f t{dya dzitE das fzdzts &
sz CStsdistf dzj Sz, MtsH jtey dls o H oaW$eCllQlsdzimiz= Fadxs j

1.214. 1 dsdzcedyj mMSd) Mets2fMmlsa O ¢ dzOMIsjtode 7 € t5¢

10 MjesHdvhdzd?2 Hjdz, o dzdlsjttOlkztcy o Mmists
Bdtsdztsedyj MSdr Meats2Mmlse tCIsOL Htedyj MSdr ¢ d&zO
BSIfIBE], Mkh jMmlse dzj dzdzOW dzj f sMtcj HMiIse j dzdzts M [z
dzd¥ Isj dGzdeso ts?2 d WslsddHizydtetse Odzdzs?2 yYdlstsists
9 j dad W Mo j xdn d 9" Hj toy Odadz’ = ® SH dzr R to (
[{ Wels}(DMSO)6](NO3)a. 17T dzs f 5C OL Odzts, Yylss Mo jyjtted
[{ Wels}(DMSO)6](NO3)ats B dzOH O jIs L Od3j Isdets?2 W slstslstsC fiyd ydats
o2 yYydltslstsS mdydzetsmlss ¢ . 1 Istsyj otej dzv, Or H j |

85



Ud dedj 4Hdel BsdffgdotsHdl € ko jddyjdd® Isj dkdse
90jlkMY cdHiBdLEd ¢ &OMs] kst Std&fdjsno
ftesWddzd cttOdzdw tdsets (h jtositso OlseEts) L dzH s

122.M0dz C8Cjdedrde j S dzOMlsj b GEOS s dzj S fr o &

sO¢ d Hdv CkOLHtdyjMSdn ROd St j dzdH dz
Ot HiedUj MSdj ROd CejdedHde j S dzOMmlsjteds j €
dzd ' o difie Cprdzjcd@fzs ¢ j dzd H dzr (3 O dzOdztsG O . 1 sz
BN dzs fsd@dgPdescso WOLOB zjotjdzw, sl lstsdzz vy
Cdf dzj S, MsHjtey O"Qs S Oy tazsF ¢t @stinth usjdizt
off . 1.8 dMBo Gz MmBEOME Aoz Oltdkss n kst
9 tjLbd sOj Ctlstster 3 BF &Z0 §tsdzzyj dz0 o dkh
Codf dzj CMsea, o HOdzdes?2 S dzOoj L Isd dgjIstsH' s
dMAatsHdz &5 Misj Hddzj ded j 5 H d¥in lojfifgdd A CLdR itz ] j Sbyts
v j Wit dL Ctslststesets B dzd ftsdzzyj dzr fMtsj v d dzj dz
Mddels jL O detsor 7 R Od CStEjdzdHdzr B S dzOfplsj tedzr 7 ¢

1 jtear 2 ftoddjte fsdzzyj ddy SOt Hiedyj MSdna
fMse otd YEBDiEOMU OK2W63]9 LHiEE? ttOBBl] Oosltts’
dMmf tsdz' L zj BBz Hdzw Bsdzde H | dztf212],n @ daPdyjsedetsz’ & t
dzd j BB sOdzdzd yj MSdd3 BOcded j &5 Istej zetsdz! desgts 7«
[HAZ0C 8, o tsldzdyd] Bl ®BsdzdBHj dzso se s OdzOdzts @
Mlsjtods ° Ctodifdzg CMiss otsdz WicOBO ff sdzz yj daets  dzj
dzd jWBCli2 L dzj d3j dzls Otedats? M) tots DAY tf db dzBNSKzg oD zt6§ s
oo daf COdsj OCyds M Istedi IsddzWsmW ddzesds d o ff tsfd
BOGded j d5. | toj L zdz IsOIlsj H{Wek}(PFe)d j drj dz '~ @sBhHsEs ©
COC d ditsdzdBHj dzsor 2 WeBHRAS) tc dz'tsh 0§ tedgt]j di Isfy te[Ofls
stetsdzdzs sz tsC d Mmdzj dedé d o tsfyfls O dats Budi{jWEE} (PELN "OY=ts Is
10, 3 4E{[{WeSe}(PER)e]?) =11, 86 1 tslsEBdned Isy oz .dzts

[MsOdz dz | ROd CtcjdzdHudz j € dzOMls j OdprOdzj G ts
sjLdtetse Odzdz’ 7§ 5 BY dzjTediRER) 18O fdis off dsjciz, y j[dd W O 3
GOd dzr & Bsdzj Sz §d§jtedHddzO ocTeddimgk H 2 figls & d
sted! sqaztt s ddz® o Iu@sd §td &@Oct] s Oddd

slssdls skdjlsdlk:, vyt ofjj f§omdjHkshdj
fH | ZOdzr FeloiSAlos 2 tod ! stsd3 MisOlsser &3 Mj H d d
dMfsd L 5o Odz € dzO fi{l/ jSB(EBUFY)e] S BaR§ trs&igr & Moz yow
dzd ! Mmtsd H SHpidd v d [(PBANH2)e] , Ctslstster j, o Mmotss
z uj dzr HBUREIW uvditse OV &iksHICO L Odj bkjsgethv
Blsddzf JedHddzO L OS dzs yOjlsmw ot oL OdBSH] 2 fMls:

B' sCtsd3 f tetsdzd ¢ OdzH O-1PWOA uls jodztfsjj Q@ lsideftg j dZj G S ts dz! ¢
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BT 20 fsdzkyj dz0 o dzzh dlsj dz' dzOw 7 to d WS} LS]ts, o5 etz S f
Ud mMeajmiskzy O Is- [B68d 1+ b dzy d & (266§ | Usheffdel Iz ldsdfedf W J dzd
Wdde , -dBsgedlzIls d z@dgd-z Is d dzd L 5y d s dz(267), B off5itm td W {3 attaf]
w s d dzts) +BlsfQfdd, tc fEBHAR d L s dzd ¢ ®- d 20 esd Hz20 y-¢ f @ 36 A fi
fdtedH-Qdgd dz6f Jtcd H ddz, dL ts5dego9]tsIsE dais® Oy -fs § tf &) fptiedf
[270]d W & il i e Ols d 54 & df278] @dzg Getiza @ j

JHAEOSCts, Q3 etlBsdfisdyd MSdas S dzj € fr
Md3d " Odzdzts dzd ¢ O dzH dz' d3 sCtelzy § dzd 4 O5. 1 dIsd
{W 6S}(PCy3)n(‘BuPy)e.n] (N=1-4;PCyilsted yd ¢ dztsc j €S M dzW¥ s MW d dzg)
BsH J 2 Mis oclel('BEPY)el{ PO t©OL dzd ydesdz ftssisdesh j dad d .
CzOmMsjtcO® ¢ Wesmiddzkz 1: 1 ftdeotsHdIls ¢ BBiOL B¢
COC ftod G pded ypPBEfotOsdmMrtsHIS SBiOL B Odzgdj K
Cesdzdyd Mlsoa © Htesdzd ¢ OdzH O, ojdzduyde 04 s y¢ydz
[{WeSe}(PCya)a(BuPy)z] [266]. | sdstsdzf fisdud ME d2 ¢ dzeSBCydeldz -
B @] §fted M H{wsSHBUR))dedREY = 1:12.

O Ozsedydzr d@3 tsBtOL s5d3 B' 2O { t5dzlafy jHBORZ ~dd3d d&
Clt dOPig@Yw ¢ dzOMmisjtedsr = C iR ZRWRha il It -
Is stc O©d3 ZHOdtsh! 9" HJ dzd Is+ 2 ftosHECISO )
{W 6Se}(PEt3)('BuPy)s]  ddF[fYV eSe}(PEt)2(BuPy)s] . [ Hdz2ZOSC 5 Oolstster z
cOmMlsatstey dd3 ISOC Y J ZHOdzsh L OW d € I te s oy@fidny
[{W 6Se}(PEt3)a('BuPy)2], ¢ toc Pt} (PEt:)s('BuPy)s] , O IsOCy j d3j detsinj @
{W 6Ss(PEts)s(BuPy)s]  d «SEHPEM)s(BUPY)].

stesdzsd L Ol3e Festifdrdzf Jtcd H d dzO@ dzO0 Isted ¢ Is d dzi 5 i)
dLEyd dzts oL Oddii3sHj2Mlse dj ESHPH)E ) tofdzts 8 ts dz/C sdfizdg d
4, -G Je@(Hoodzj j 100 + C o Oalzj ldzstsp Ozt Jf tsjL dis bs
O¢ydd Brdz earvHjdzjdz d trn OtOC Isj tcd sSHHPER)EDIpRHN dzts €

(hd BHds?2 ttjoOfydji?2, C¢tbttOw B'™ &ZO dL E2yd
{WeSe}(PCys)s] 3 2 1 C oRESs. Odijtaigls OfdRfisth dB " dzts § 5C OL Oc
Ltso Ooh 2 Mmw Cted MlsOdzdzd Y4 M& d 2 ftesHEGCI tfipj |

W 6Se}(PCy3)3(PEB)3] fMtsH j oy Oh d 2 dzj Btsdz: h k¢ i tadad®))dh)
[{W eSe}(PCy3)s(PEk)s]  \HF[EYW 6Se}(PCy3)a(PEE)2] , O 1sOCy J Mmdzi 4y’
[{W 6Ss}(PCys3)2(PE®)4].

) sMStsdz Sk ROd StejddHdy j CdzOMmisjtedy j €t
o jty jd GBLOdhsBr BHds! dj sttt dadas Bz 6§ d
BslsO, f§wfowh jddzgOvW fj dzj Sisdo desslz 1§ stzizay ed dst
Hi2Mmise dd tc@EEURG sq ZdSH(BEPYE ( SBlszdD) s 1) Ok
[CpFdPRo ¢ dzstedimistsd ogjlsddzj dzaj ddzd B doL sdzj 4§ etsd
mse G 190 sd B3dSHgeER)sHF{d\Wzd  eFsH{ 'BUPY)e]PFs, M s sis o | IS[R)B]e j da
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[Met fissdls o' Hj &R p" £ itk s &b
Mlse jdzdzr §| d2O0 MjetsHdwh dzd?2 Bsd3d dzls § tod d§jded myls j:
dz' 7 St dzj SMseo otsdz WteORBO. | HOdzdets?2 tcOB Sls,
dzd ¢ O dzH tseSe}('BuP)el{ WaAD. t j OS yd ¥ o L O GSBEBURYR] M NERCY W
 dCNf esotsHddzd o [ fuf Gtod Isj 3 jtweOlskztej 100 A
9 leljdz IsOlsj Cted Mis Odzdzd yj MS dj ftoesHEZGCIST f toj
Na[{W sSH(CN)] KW eSeH(CN)] LH:G. | 1 st2 % ©OBskj Op
Hd dzOy d tsdzdzr 7 #O0Ae[{W$SB(ON)e] M( M & Mn?*, Fe&*, Co*, O kO
Nao[Zn(H20)2]2[{W 6Se}(CN)e] L F2@.

1.3. [ SOt HiedyjMSdj S dzOfmlsjteds | S dzj SMr to

l jteor j toj delsc j desfistezClskztedzr j] HOdzdz j] S5O
CodRf dzj Sfse tojdedw Brdzd Ytsdkzeyjder o 1978 Gt
NaoResSs, Ko:R&sSs  CsiResS13[275] 1 5 H Odeder o5 toj delse j desmbBs B Is
s¢COL Odtsfy! , Ut OCd]j Mt Realfdz] dag-Vis ipsH jftds) Ohisls
dzts ¢ d Yy dz' QRztsidig"dzcfH s9 dBsdzdBH j 20 d o tsdz W tc ORRO.

jHddzj dzdv ©COLOdzdMm! BSIsOL Hted Yj NS WdEResT}OSH Is |
%pS*%40) (M = Na, K)  Cf[{ R&sSs}( %425 %2 , Mtstslse jIsMise | dadzts.

Br dzd  sdeltepdzj MlstokzClskztedzr j HOdzdzr j Hdzv st
ResSeCl [276], Colbster 2 kOCY] BCOLOENHY SISOl HIG
[{ R&sS€sSe%} SEClY] . [ HdZ20S 8 OdzOdzd L dzdls j Ol ztedzr A
GtsHEZ Brdzd fsdzzyj dzr Istets2 dz" | -~ QldzBr&[25¢ @ dA8e&Xj dzd
(X=CI,Br)[277,278] H dz¥ dJ=H Rusdststc’ 7 ,3Se@ls, d df jozdsty ,Res 19
Cozffr Moo jbmMmedas d WttOdeykzL mMSda kzyjde ° dzj
Mistelz$ Is Iz tc dz[279, 280420 dzff zts EZ Mls Odetso d dzd, ylsts 1 Ists
Ui Médds ¢ dzOMmls tode” s CeBeiJR%F NS BOL Y dgd B8 [s PR &,
ysts fjteor j SOt HiedyjMSdy S dzOmlsjtedy j ¢ s5d3Y

10 MiesHdwhdzd?2 HJide dLojMmisder dzdh:s - Odz
dzdHdzr | BECISOLHteduiMEdd ¢ zOMmis] tedetzj dzck vs,03Y fis &
~nOdzt Cts6Gj daaf detf ] -~ {ORz2 C 56 O X} (e iy | C{dFOeMmIs j to &
mMetslse jIsMmilse j dedets, dHEI dzj tOL ter ades Htckzce s
RetcOQo dzO +3, O L OteW HeQ&XROM s fntsdzts @ i is @ B ljiAdAR e H |
v O0Cdds sBtEOL Sd3 HOdzdzOWY MdMmlsj BO, SO0 d HAw ¢
MeHjy s, 24l Wsted3sOdz! dzs tslseo j yoOdls L O tsBKGO
ReéRes ts5C ISR Htc]

stsjHddzj dzd2 toj dzgd v, MEH, ydB i RC d@hisRabidsts ¥
XicOdksejd) o ddlsjweOlktj dzgj §dMHodss.
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131.MOdz CsCjdedrde j S dOMmlsjtede j S dj S to]

1311 u jted® Mjdzj deffsH jtey O dj R~ Odzr SsGjdedHT o) d

[CSOlL Htedy MSdj ¢ dzOMmisjtedz J ~ Odz'MURRG} (daldad
M'4[{ R&Se}( S2)¥%S %0, M'=Na,K) , € 0¢ lsdj yodztsm: orhj, o
G sWBrongeb sd3, oL OddtsHj2Mlsodjd3 g IsOdzdzd yj MC ts¢c
hjets N jdzsydetse s d3jHsSSH dedfO Isg) diff Iy dgtmighik jictgyj z8s0 0 Afuts L
GOV CcikzffO Osbtstese  toj H dzts )y M MBRSS:: if R ERe® d diad d3
ReSoL O d&i3sH § 2 Miso dNaeBO:M dAffaC@®:'d Is ¢ wzgz d3j dzls Otedzts2 M j
skztcj RSP Awu

[JHAZOC s, thdtseo dzZOY tOBBIO 5 ftsdzzyj dds
fdzj S WieB" dzO f tetsH j dzOdzO0 dMRratmpt © dz0z Qfzis? B G t
CsoO0dzO Mjtedw twWOBBI, fdmr oo how ffiReJ "
M";ResS11 (ResSi1 = [{ ResSs} S*%r2], (o  #L), M" = Sr, Ba, Eu)) [282-284]. [ BHh OW
HJSCO MddzlsjL O L OC &zt yojbsmw ots oL OddBsH | 2 MiIso
COtBsdOIstsd3 dzdIsdw, MmMbtetsdydwy dJd) s OBEL,] drgs
ftod Isj B j eBBHL] 1200

& @
t JBLAtCOC B dzls C tod Mls O dzdzdReFeFPeads]?; MistekzClskzter |
G-BsisdC 5o 'Silzj Ol ts®OL Odzr Hdzw W fydzs fyls d
vtets2 dz' fMzdz W dHr tcj dad W, 0 MR j( d didj
M's[{ R&sQ's}( Q2)*%2Q%%s2), (e d #2)M' =K, Rb, TI; Q=S,S¢9 B " dzd {ffitsidziopdid
SBtOL 5d3, dzs f tod9 OOjARE288% O I tistelgj Is&ff) MiisTs oo djdr

C OB tsdzOO B ®Q( f)EHFEDQO=6Cdz, O OSyj ftd e
pdi3jMists ObdsmY jior M)t SHBEEHO dMfsd L 5o O
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LS LS L=

N N N

t d#2.A 06 di3j dzls € tod Mils O dzdzdReP'H Q)22 e Z C szt [ {

OdiisMisdC so rSizj Ol tsd®OL O dz' Hdzw WwWhdzatsmis d
RMsdz' L so Odedj HOdzdzts?2 BjlstsHdSCd ftod Hsfr
toj dzdw fg BtsdziJ Ctkfd &3d S OdsdzOdRd, O dd3j dac

dzj dzd v  MIi5RER0 0 dOMU[{ ResQ'sh( Q2)*%2Q%%), (te d #8)M'=Rb, Cs) [286, 289]
ltod {Istsdz SCOLOdzsfy! , yYlsts OlsBsMY jtcO®, o Csist
sstesds ftod Wttddtetso Odedd Ikts?2 ddzd ddts?2 Ctedfl
totseo Odzdzts, yYlsts ftod Hwwseo jHjddd Mmddasjy ®j iipgzic
HEetesHO ftoj ddikzh j Mise j RBRBS:] sdzz s ®j Iofipy W OC@C
Emdzso dwn, des o Olsdismi jtoj Oteds s5dzO, -sstisjcddly hdg

i tc s H RDREBS:2 [288].

Ay
AR

t d#3.A0OG 034 dzls ¢ tsqfnlsOdzdzqRngDé}in)ﬁQ/zQa“ﬁz/i}?‘”tBIzQ siztr [ {
OisMisd S o 'Sizj Ol sOL Odzr Hd&zv Wihdsiisd
I saydd3 sBEGOLES®R MiBW 9jHJIs d mMed YdH K&
9 Oldism¥ jit] Otec tsdzO, aaResSeh M ras Higtls st jicd® ts% Gz
BsMY jtof MjtesoHSesHO (todaBiBdOn £ ddastc O tsd f
WOoL " MEsiReSxs (O @s8[{ ResSs} Ss)*2uxAS2)*%2S% %] (te d #y1) [289].

90



/ \ /
\ \%% %
\ / \
’ /

»

/ / /
/ \ /
e 4w
t d#AAtOG B dals € tod fls O zdzdREFHS)EASIFBERF s Zter [ {
G-BsisdC 5o 'Silzj Ol ts®OL Odzr Hdzw W fydzes fyls d
] HOd dzj2h j&B, HjlOd dzsj dL B deddjdzdA dyff kn S
dzd PtsB 5G ON j dzcdzOW 2 Ozt C5G j dzts 3 OtseRtsd)® Nj joddz'( In j @
Mj d§Eizsc Oh jdzdz' 2 otHBEKESH) 850kBd, sz

fls © dzced W 1S T O CeBaSe s O Be[ERe:Se S5 [290], CsResQis ( d dzq
CssQ[{ R&sQ'sH( Q2*¥er2]) [291, 292]d CsioR&sS14( dzdCsio{ ResSs} S%]) [14].

1.3.12. v j dzdzztedH T toj dzd W

sO¢ d dgtsHdHdz | CdzOMmlsjteds jJ SCStdifdzj CMyr o3
~ddBdd sCIOL Htedyud MSEdr CdzOMIsjtedz = S B dzj ¢ Mt

s dOMmistswh j iz BwBsdRj dzsz o dzdlsj Okt i df
dz" 2 Isj dzdz te d H ReJedaf] zdReBfTeP9 O G H ] W tc Tesld3] fdasw L ¢
) 7ded ¢ OdzH OB Ib¥ { fiplsiad HEBEARES, 204] 1 Odzdzs§ M H d de,
Yyosls oL OdhBsHj2Msadj 3 di3gj sOdzdzd yj MS sEts toj dad W
Holzm da HJ dz!' .

{ M5AOCds) dals CtediisOdzdzd Uj MS 52 chglTez S bkzter § ¢

1 O dzOMistsw h 2 -orfefeadiy dalds XCASAd A § wtsmis ( B § L Is [ uge
Oktsise COdsEj &0 ddzd §MjoHBEOdEE  j dso ) [295] o
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sfdfmr o0jlsmw §dkzyj ddj Mdjh Oddsts cReSE) Jedz) dzto Is
BsHj2Mlsodjd oBjlsOdkddyj MSsets toj ddv, M dj do
20 dzj p Pdedzs ] M jHddzj dzdj Weodw jlMmw ReTEklstlzS
132.MmO0dz' CBCOdsEjddHdy j C dzOMmisjtedy j St dzj §fr

Il slsdzdydj Bl RO0d (tcjddHtss twjddw d dna
Olstsds’ tjded¥w, ROdz Ct8Gj dz0O d ¢ Olsd tisdgdz &, Is Gald
dLEyjder FOd CBEOdzsGjdedHde j S zOMmlsjtods §j S5
Yylsts f sH Mzsotsdy AnOdzr SscOdzsG jdzgdH 0 Y SHEGOL Iz
Codi3fdzj $fr, MHjteyOhdj o Moatjd MsMisOs jO. 5H
sO¢dn MjHddsy dzdwn Obtsd3r cOdkzsej dz0, dBscekzls o
Hse, kOS¢ dsrdsmIs@§isiglsdi O

O i3 ftotsmisr i3 ftojHmMsOoadlsj dzv &3 7 Odz' € &
toj dzgdw wodzws Isfyw Istets?2 dz' j ¢ Odz jedacvo dats ¢iy ifylsi® ot
HWls Isted IsidajAizd@stsdgeddz! Cscjdz d COdzsE j dz. w6 |
Coditf dzj SMtse toj dedw d d3j dedets 3 IstsH ' sTHaBraRr ] J2@BY
d [ B} X%| (X=Cl,Br)[277,2788 " dzd B dMmOdzr § jteor di3d. [
CsejddHtse tjdadw, nddd¥w bdtscOdscjddHtss d f
ndBdd Isj dzdzbtotsE OdztsG j dzd H S0 .

1.321. o j e M dzi dzeftsH j ey O d jJ & @a2mdsty dejdalzty ¢ £ dzdfizy
vtets2 dz" | nOdz CtsBtotsd3Zd H "eXuBrip j [BZ29]" Re3pBrE) I @oda|
[{ ResSesBris} Bréd,Bra]) [296], ResS/Bra, ResSeBrs (d dzd{ ResQ'7Br'}Bra;]) [297],
ResSeBr2 (f d4gResQ'6Q %2} Q*'22Braas;]) [298]d  68eBr2[299,300]8 ' dzd 1 tsdzlz u j
~SHY dL MK MmMd Misjrndd stedud M&dna Ctsdzdyd mis:
fted Isj B3 j teDIs®kWOden. S0BHEBE d &3 5B 6SECL, s dff tBdf dz 4tk
SBtOL dzgr 2 ~dzste CtsdgH j dzMdJetso Odzd o C o Oty olzs
HoB2dzsd3 dLBrIsCj, §tsmdzy yYd c[EOL].M B[HEZO daO cHa) da ¢
Hdzv f sdzkyj dzdv Itets2dze" 7 R Odz StsmadztstcdHise toj dad
sOrdstedH tgd.dediVe QRBEH j I Miseadj &3 M Md Miss ~ ks
sOdzdzd yj MStsets tojdzdy d R Odz1986 AdeO B twzdf Olisig dli) j
Hize hdj ¢ dzOMmiIs | tedz ¢uClis, ResFCIz[IDA 'ReSeBle ReSaeCls ( d dzd
[{ ResSesCliz} CIF%.ClR), ResSeCla[297]d  é8@Clz ( H dz%Se®ReistczC szt O sk
sl tsMisOdz dz@ 7 ©OdzO dzts ¢ ts5 ResSESefuie) S P R aBv3PI} v € C
stesdzy § sz yj @@z Seds@adAs G dzdH s toj dedw  d3d
dzse s OB zdz detsets Mddzlsj L ©, Cwlstster 2 Is Oflsy jO d4d
sefassembly) o d&dlkjtOlkztc] oMmlstcj Yyor Ismw OB S
dzd?2, OS¢ dOL "™ 9 O d3" d3 CdggOsidsjttaielz NRC VAQ) cddf) Clzjsfto
BJdesdz f sSHtcOL Zd3j 9 Of sMv B tsdztcizglz B oz @th flzts B Iz i §
B4 dzt M j 2 delzC dzj©OdetAs o j A Odzr ftedd3j ter CtsdzH
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CdzOMmlsjtetso ddzd Heobkr IItojri WHJ €dg2a ([ ldisg g cizsalz!
yd?2 S$tdzHj dzglmOydd wodzw jlsfnqw BBdzj jJ dzdL S OW Isj
otses fteoHESCIO, Yt MeOodzi dzd®¥ M tj OCydw dizd

e

A Ly

t d#Mp.s sdzH § dzZlOydw Istejs BdWHjteds n ( O) Hobkrn Istej aWH,_

s OCts? dBjIstsH BTN dz MY j " dats l]’tsq’djstZde Hdzw fn
1 Of tod 34 to, ~nOdz2 CSsBlesd3dHdzr § C kBl PRicdz’ S, ¢ SA3
f sdzlz ydlIs* CtsdzH j d&zZlMOyd j 2 It e tsdz! daBre ts SO fils
ReBroL OGtelzy Odzmw o CoOteyj ok ORI EEZZE M Misj ~
shjes nOdz SsejdzdH O MoaddzyO ddzd S OHBdw, f 5
ftod IsjdBfjtc@itcj f88BARMIUd] §sdi3d Bt ¢ sdzH j daind
fiosdmMrsHdls LORj N jdedj] Btesd@iddHdzr = dzd ¢ O dzHit®-
dzz  § dzdz' § MmtsjHddad ded¥ dHJ delsdudzr Mmtsy HJdzj dad W d
tcOlskztcdzsets OBRY dz' dese ts fd dgBefpre [2D8, 9] { loHsdg®BT £t
CBdzi § MOYdd f jsliply & Odedsts fasHdzjnz"dzd L € 52 5§ &Y J
1100AC, mMeslse jIsmise j dzdzts) . vsO0Cddz X J sBtcOL
ResQ4Brio (Q = S, Sef304-306].

Y | dodg | ~nOdz CB8EcOdzisE j dgd H T tcj dzdw tsBtcOL Iz
M3 M! ¢ Odztsc j dedX tschlKis] Is @ lazitzitsh, KVIRb, Cs, Ag, Cu, TIM" =
Mg , Ca, Zn, Pb: X = cCl , Br , | . v O0¢ Bl O
TI[{ReeSes}Cl 3] ( GEERESEsSE 3312 SEF32CIR]), Tl[{ResQs}Cl 4] ( GEBesSesSe”
%2} SE2,CI1%)), Tla[{ResQs}Cle] TCI, Cs[{ResSe}l 3], Cs[{ResSa}X 4], Csi{ResSa}l ],
Csi[{ResSe}X 6] @sX, Cs[{ReesSe} 6] ICRA(Q =S, Se; X =Cl, Brj300, 307,308] 1 f tsfyc
sh jo3 B'dakig LiIJdc s Odzs d3dztsy § Misets Msdzj 2 BCISOL Ht
h dsdtsdzdc Odzn dzr &3, 1SOC d Mt Md3j M QREERLXF] EMOdzH C
K, Cs) [296, 300, 309] Ms[{ResQ7X}Xe} (M = K, Rb, Cs) [296, 300, 310, 311]
M[{ResQeX2}X6]  J'[{R&QeX2}X 6] (M' = K, Cs; M' = Mg, Ca, Zn, Pb]296, 300, 32-
3171  M][ e@QsRpX 6] (M = Li, Na, K, Rb, Cs, Cu, Ag)300, 317319, GHJ Q = ¢
cl , Br . lted 1 stsdz StedMmlsOdzdzd yj mMS Ow MmMlstelzC Iskz
fijtd StedMmlsOdzdzdL Oydd dL otsHdz = wWOMlso pHagyd, f &
mMklsmlse z¢ Is Bsdzj ¢ &z dz' o 5 BO)s][{ResSR2R}GIéE d @813k o [
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Cg[{ResSeBr}Bre] LG®I[311]. 1 jLotsHdz jJ VyYdlsoajtodzr | Mtsj H J dz
dzd j &3 9 5H' HEZljHPD WL 9O HES 80

14 8B" ydatsj Msj H difBedBPLLIAN)RM)ls OprodztK § tsdzlz yj dz
Mlsedj d3 d3J Is O dzdzcReGh,KCIt] ¢ &5 dAg f3gdediz Otedzts?2 Mmj tor o 1
Csdzdyj Mlso © otsH' Htod Isj B jBDskztcy 850UC 9o Ik

1322 U j zdzztetscOdztsG jdzgdH dg" j € dzOMlsj tede j €t

mddBdw Isj &zdzztetsE Odzise j dgd Hdz' 7 C dzOMis j tede’ = €
dzd Yo,  smw -l WHagfE ddsGyg dzgdH s . 1 sdz' M d dzlse 5 |
Zded C Odz dgr s d daj dd3j s ls OdgOdzsetse HdzZW HickzGEcC

10fteddsjtc, o tojLikzd sOIsj toj @y g dztizlp thels @B «
Moslsdzsh jdedd 1: 3, LOJfOwWdzdzr » 9o OM®Rf tidzzH o O &zt
ded W fts iyBe@Ghed RE®LCls, Ctlstter j dBsckls sOCYj BT
[{RecTes}(TesClig*%i6] d sled(Ree)®®s(TeCk):] [321]. wtsjHddzj dzd™ B
dL GHdsEs MddsjL 0 d oL ddyodkdfn:' (& ¥stdj
CdzOMmisjtoder » Stk dzj CMtse wWodzw jlsqw dz2Odzdydj o
Htso 6 (TBEl)? d ( D'eClu OC Y ji SRZEAg dzr s j dzdzz tets 7 dzts t
[{ResTesCls}Cle] d eTesClEp(€eCl2)Cl)) , tBteOL 8 M djmw ftedscol
Oy ZOotsds Te Htod Isj ok jtcOlskBA, 38300 d 450Awu,

RfMAtHY dL IstesBrig ¢ sjde wkisas sO dRagtsdzj & fndzls @ g dig df)
(Mtslbdetsh jdzdj 2:5) fted Isj s jtcOlsiztej 450AC |
zlz t6 ts G O dzts 6T§eARRI)BR §821]. R dalsj toj Mdzes?2 tsMmiss j dzdzts
W dzw j Isfgw Cdidpdsy dejdztsez S Ols d sdzj dzj 54 M Odedz’ Rv Hd
ZztetsB e B H o] deffed(Te) BB P Bf{ Be ( sdzkzyj d § td
ReTeisf) Tezod MBsmsisdatsh jdzad d 1: 2: 5 [384kd sOCHYj eQ ©OF
Hj dzhoydd B dzd  ¢TeuBefBug df804] H{ R © dzd ts dzdz’ j ¢ 1
[{RecTesBr2}Bre]? d [ ofebBes}Bre]' [325].

{ Hd dzfMlise j dzdz" 2 dL o jMisde" 2 dz© MmjctsHdgw h dzd 2
Hi2Misodj &5 { sddeaktsstcidabcls] BEj cERBLEJI40B86EG § Gt
SBtcOL so Odad § Mebeg(ed)itlp, dzdeVH j[ {BRedz tsB dzCrtclz ) § dz dzd

1.323. MmOz SsYydOdzedHdzr § € dzOMiIsjtedz §j SCod3f dzj CMyr

("d BHddE dj &Bjdjij o20)d &3 ¢zOMhsd MsjH
Misj tedz" | SCBBf dzd SMr tjdedvw, Is. Jj. GNssjtailaffdfi ded Wi
Mtsd H ddzj dzd v , J{ROSHSHd((AtfE KI{RdSE}(Se2)*%2(CNY] (led H7 O, B
BN dfdsdzz yJ dz@ s dc iR ydfsRe SlsMmilso j dzdzs, ) KCN
1:2. t40€ydd ftetsesHddzd ' ReFSIHEN ) tcPlsid) L
Ki{ResSe}(Sez)22(CN)] ) o Isj uj @d7d 7 Oz lddg@ " j j dMmmdzj
ReSTKCN ftede jdzts €& dzj Sy dHOdedz Bz toj L Edzt sOIk
fJtcOkzter tBtOL EZEIsMw ©OL dz" | 1 totsHEHALHES ™ to jtdQ COLO
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sj B jteObkztej 7500C, ftwsdmMotsHdls GBKOL s Odzd
st C s BHRELCSHON)E , ftejHMisOodweh jdts MBS +
BOts®Rs®R e dj t@GlatOREdd tof g’ OsCIlsOL Hied yi 1328 A
lted ftsddyjdedd Isj g jteOlskzter tjOSydd HEG 6
Csi[{ReeSs)S¥%(CN)%] (o d )7 §329], Clstster 2 dBsy dzs OMMdizOIs
dzj 4§ 5 dizkz W{ReESHSTUHCNE].

Y &
o o
b\‘ ¢
0) B)
{ (H7TAOC M) dos §sdzd d5j tedes? MlstekClkzter ROd CsydOd

O) 4{Ree( £Sk}SsACN)] ; sHRes( ESep}(Se)2(CN)i; 0 ) {Res( £S)}S2ACN)d]

o5 M j-ozg detsls j dedzz tetsyd Odzd H dz' O dzd s dzdz’ j
[{ResQsd(CN)e]* ( Q = S, Se, Te) B' dzd fyd dzg®Bra RRBaBm O 7
d Has Mttlso j[I8HRA(MAEES (dojHjd foddjt SO
LOdzdw & € dzOfdsy totfittsdedssdris @ OR e

t J#MBunjdBO o' tojL Odzdw € zOfls j dBulbatpos tsto @ fimtfteddO odjL K AsNkz

fl SBtOL 5o Oded j 5 Odzd BSHEYts C i dzj CMO [ {

l jMm! &3O 90y de" &5 d ddalsjtej Mde" d©s Mo s2 Miseo sd3 o
fdzj SMse tjdedw WwWodzw jlsiw ( d3) dzdzBN-ddgock@fdgHdtg o .O diB
sls ROd SsydOddHBe dBsddHj GZOTd 46d 2 € BEEH
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ydsdedze jJ Wsddg@ sMdese ] nOdz StsydOdzedHdzr 7 € dzOf
deso f jtojrtsHdE = d tjHStSL jd3gj dz dz" 7 o3 s Odzdzts o
CNetkztffr, ojfMm' &30 ddetsesydmdzj dedz" . 1 sMC sdz' € L
hdtedzO  tcOL destgste @ dgOH Okztdz" 8 OMigj H ddzj dedw o C t

lfjtcoar j sO¢C dJ My Hddad ded W B dzd i ts dzlz
[Zn(H20)]2[{ResSe}(CN)e] L 20H  Cgfls tc O-B&fHO)2][{ResSe}(CN)é], Cglls tc O-dzfn
Fe(HO)J[{ResSe}(CN)e] L 1@ H [333], Csg[Mn(H20)]3[{ResSe}(CN)el2l 9.8 d
(H30)2[Co(H20)2]3[{ResSes}(CN) 6ol 8 .2B[BB4].

Il HOdzYjdgi B" dzts sz yj dets dzdztsy j Miso 5 tOL dzts
tcOL d&3j odetsfylsd (0D, 1D, 2033533, ffdMmMOdeds = ¢

l Bhjd&g MdzEyo] MddalsjLr HtesotsHddzdm: , df
Msslke jlsMisaks hdj ¢ d&zOfMmisj t-dgj fOGRRIEEdD IO CHQ s ds
Mo dd CaBHBI OF Bdzd Odsg dzgtso , s OC deR) [389P S HJIs dbaf plxzidal
(dien) [340], Isted ! Isd dzj ) [B44]@O dfdde O(dz! dz' B j & tc @ O (3G s
(threo-tab) [342, 343]

1 BB MsjHdds dzd?2 f 3d &i3j sOkzdzOBd, SOy
CesydodedHde j S dzOfplsjtedsr §j Stsdi3fdzi Cr d 4f 4 dz
dL o fsHd ~ [3AMHdadstass o L ) 34 M[F46]af Haef O b s O3z

[BhOW HBEOE M dzals j L O Cdf dzj SMse f § Olsd s da
tej OCydd oLOdhBsHj2MsadwY otsH 7 QNDONS§*Hifc toots H
d2 B ddzd OBRBIOYdy B3 ©OMseo steOB] S Olddss d
tedtelzs W dd3d dzd c Odzh GluEpt @bn, 1 Ahénd € dzd g hted dz)
HSB Qo dzv jIsfqw  dzj f sMtcj HMIse j dzdes o tOMlse st ) ¢
9o 0Oded tcOMiseo stese Misdzj 2 € d&zOMIsjteder = Odad sdzetse
SBicOLtso Odegdj dzj cOMlseostcddz3r = BMOHSCtS . | dzv Ist
sMOHCO d fodkydl: ®EsdsCtedhsOdd , ftodcsHd
cOL tcOBFHOUzE! s f SHASHBSO:

A ud®gjhdoOdedj Mddz des tOL B O dzj dedz’ = tOMmls
sz tsBtOL o Odzds SCtokf desCtcd MlsOdzdzd yd ME segts ¢

A stedMmMisOdzdzdL Oydvw dOMdzOdoeo Odzed j i3 ttOMmlse tste
fjtojlbwyCts2. 1tod 1 Istsd3 frdgHhdjlsdzddyj Hiale) fipsiatsts @t fiy
WkLdd ttOMmlse tstetso ;

A stedmlsOdzdzd #s@tpPr dzp R UlstclzB sYyS Of dzOf s dzts s
dzZ" &3 6 jdzj &3, yYbts OCYj] ftedeossHdls € d3j Hdzj dzdatsc
HdWWELdd yjtdjL ¢j dzi .

133.f jlssHT Sd&dyuj MS t2 kel ftdsDyydgitd ¢ N o

SOC d HA&" CkO!LHtedyujMSdn Cd&Omkjtd 7 Cft
sO1 Hisdyj MSdr CdzOMIsjtcdz » SR dzj S Mso toj ded W
OGisMisdS s 7 e OdzHtso 9o § dzOMls | tocdats i3S izt Js J o)
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WHt] IsO¢Cyj dzj stcedo dOdz! dzgOWw L OHOYO d yomlss
GOdzH 59 .

1331 1ORj M jdedd Isjted3dddzOdz' dz' = ddec OdzHtso o ¢ dz

tdOSydd LOBRINMjdedw Isj ted3d dzOdz! dz" = dzd ¢ OdzH t
MistcOdzj dzgdz' » RBEsORd™Y o2 Mise ¢ zOMIsj todzr 7 Ct
d Hdw ofMjr MsOd d'n Sd&OMkjtd' 7 St dzj ¢ Mt
Hso o CdzOMmilsjtedzr » SR dzj SMOR toj dedWv By dels
Stec Odzd ud MS dn tc@MPSoysfteld o davsH,§ 2f) 38 tj OCydd
13311t J OSydd o wttcOddud M¢dr ttOMlsostedlsj dzw ~

[HdZO dL f§jteor n OBk, BYdMroOshoOw L Odjh
S ke ddltso O@RM Hlwkd §as21 99 7 [3d48kH Iy Oiil@dy jtOBs s
ksdySsd $ ftotsoydHSidda] & d yjddicices Odzd 2,  tsfowh |
HOdzdzs 2 TlsOl! j Oolstster dMfdzj ANSHRReRE} oo L g df RghtH
COL&dyde & Misjridedjlsteduj MSdn Moslkdash j dzdw R
dzn 2 CoBfdziCm B' dz § ts5dzOdpjlsdzr sdfiReEHHE)BIs HHP 3 Mits © g I al3t
BwNI. ultsdls bfsdwdkls:, ylsts o tjLbd O H
sCdfdv jlsfw CdMdstesHtsd oasLHERO Wi 230 M
cdudzs? tj OCydd Hdzv < dfRdgSslec|te dasste dsh dztsdigif vz dejfn Of
SBLOL jIsfmw 2 4NV [{RetSdiy dzj Cipls(sBeu 2 o Mo ¥ GYJ B
fesotsHY toj OCydsH,L OB o jldzdfv fuFjtedats? S dmdzslsj .

vsOCdd3 BBKOL tsd3, 9o toj L Iz dX)sEROSg} )0 LMD dtatsdsHdiaf vk
Ud Miso ey ®@Etor Hj dzj dz" € dzO fg I JOldpie[{ ResSasiREY)atl] 1§ cf
/Is tc O-fARpsSes}( PEB)4l2], [{ ResSe}(PER)sI]l d  ResBes}( PEB)e] 2.

]l HOdz dgj 2N jd3, OOz dyds j dMMmdzj Hiso Oded W
st dHdr B3 SChEflsdijtSdE QR , ©® tjLbkd O] yjd
dzed2 f tsB M j 2 ReSH(RERE MHD"[349]d Hess}( PEL)snCln]? " [350].

wistsdls ®lsdjubsdls ftod L OB " jddj Isjtedzd dzOdz dz
ZdcOdH' , fsdmMAatsHdls B tcON)ERGQXG Mpls Qdetlo dgjsd

Il twOoOp3e8kQo stster fHtoso jdzd oL OddBsHj2Msadj df
(Bu:N)s[{ReeSes}le] , O IOSCYJ f tsdzlzyj dedpddd sfipth o wzapdgj dgd I
B tcAQBFsd dzAgShks, ©® Mdcj Md Hd- dzsted3j sOdzO d Oy Is s dz
yd?2 ftesdLtshdts LOBiNjdd Oktdite qBHO dzO 3
flsj edz 7 €t BYSa}fPEE®@CNpJ?Ren = 0, 4, 5). 1 td
L Odzd, Ylsts cSEPEW(MeCN)|BER o Hd dZOB] yj Mt o OC
Ejlskz Bsdj ke Oyjbtddlstddzd d HJ®BjtedLOoydd
[{{Re 6S€sSe %2} SE2/(PEB)s} 2] (SbFs)a.
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yizist  fosLQdiBsH § 2 uN)e[{Re3IB}H o] ( B of dzef[iResSes}(PEts)al2] C
AgSbro f tod fildlglfiHs ordf A ¢, 1 f & [, Isted d3j Isd dzOy jasds-dz
fdtedHddfHCl0 B" dzd  § sdzkz yJ dz C BeBlfcl@@pR)N'd Y FhHR
[{ResSe}(PEts)a(L)2](SbF)z, Mo j 85l 8Rldgelasts i3]  Is 5 ¢ 5y ¢ I dz

[{ResSa}(PEL)s(L)(SbR)20 H d 2O Uj S5k o OS k&) o tafgdfy d
/Is tc O-f£Re GSéGSé'az/z} S@iz/z(PEb)4(MeCN)} 2](SbFs)a.

]l sHsBdZr 3 Bt OL 503, ¢ d § welugSe3(BEWR:I]I,tc @ dhigle tisAsdsh
[{Res( £Sep}(PEt)al] ) AgCN o rmdtstdimlstsd ojlsddyj dj -
[{Res( £Sep}(PEts)s(CN)](BPhy), y of i) Is tc {BER £Sel}(PEt)a(CN)] , Mmtstslse j Is
(ftod MmMd dalsgSer(PER)E(ENG](BPh) € tOMmlso stelz w)EBBID o dzv dzf

vOCYJ B'dzd YsdzEyjdzr ¢ jtear j d3jlsOdzdztstec O dzd
fls O 9 @Sef(RER)§CO)](Sbk): d y d-/Mis tc P REFSa}(PEts)s(CO)](SbFs)2 [354, 355]
[ dzw 1 Ists@ts dmn BHdMEJ H § deP pESEIEPER)S{]| R ey -/Mls tc © daf
[{ResSe}(PEts)als] tc OMmls o 1€KW, dzdtc i Is®Hstc dzO M h Odzd ¢ € Off j -
tcj Bi"doOdzd ftcd SCBRBEOIdS2 Isj B jtcOlskztej o Isj

[Hded 3 dL fYtshdzjHddr StifdajMtse, {§ddkzyj d
ded j &3 Isj toc 3 'dz@edzt @rdzh sol o d HisdAslls Migp Efj B t8 @ dzwAj
[{ReeSe}(PEts)s( OTs ) ] OTs f sdzlz yJj dzdz' 2 eSelPBErg:IEsIH J B s & 0
MitijBtO o ~dstcdmlstsdy d3j[B5q|dzj dagL »j sy Qdedizd F DA
fdzj € Brdz dMfsdz' LsoeOdz fted MddzlsjL j € tSYgsdzy
(1.3 dfMm( Blec4 d3f Is d etiby ded dzy to s d-23ffdzddH fsdk) , oL Od d3tSH
1 Codo OdgiMesO 3 A  tod S tsdi3dzOlsdes? Isj i3 j tcOlslztcj
Brdz ftsdzzyd dz € dzOMmls jeBuf@dPER)s(SIMesfOdzs) B37]). [ bt RE N J C
ftocseo jdzd HOdzdzz® toj OCyds fted BBdzj SIMgsj Mes < O
d2Octej o Odedj ) d o' Hj dzd dede OHEECERKRE ABIMes)|OEIRY dz
COyd mMse ] thdtseo detsets ftoesHEZCISO.

[ elzce 52 dzOz yWeBadakie todztf f g2 iz y j dets o LN)g{BesIKICId M ls
) fesdL o sHde” B3 f d §3$83G0z0 [ B " fOd'te @3 dsdsidf € O L O
BsHj2Msodd CdzOMmisjtdsets Ctdfdj MO M dLe' Is
Cdfwohyj.dz ) ted 1 Istsd3, dzgj MBslstew dzO Btsd h 52 dL B
Hd dzts dzdh @ yYyOfmlsdydesy L OB jdedj Isj tedsd dzOdz! dz’
fdsj Md fesHEzZCkses  dzgj sBosHdBEMIsd 2 2t kol
sfmd o’ j dL sdinusoNJ{BBfards (L = § desdfthdftdaf Hiflidz 4
ded dzff d to d d dz)y of T Is ) P-delf 8 3J toMp[{Ree(Baby}Clal] (L = Fdte
Yyd Odzts § d tedf s dizlztf fte(d i dfdig, s AdzO d3q dzts B ff f td dicref cfi-dpdzfn @ 4
f dtedHddziy ldag aizlf of 44 ofHedOdz dofiz) .

Cls?2 3] Cutbkffs? Ooktsiss OdOdsedyds o ok

HdW W ddztse " o3d IsJ tc d3d dzQRCHIEPRBY| dPGCEHRED) Rvdgt= 1P h
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6)[361,362] ¢olstster € OL Odzd, ylsts H dWCEHMEDdzds,] dzip
COS¢ d HAgW MY JdRsdssSMdH CsteH d ddeds s Myt
L 50 Odzd 4 o3 C s i3 dzj SIph 6-BP(CH)RPR)REn™ qd
[{ResSa}(PhoP(CH)PO)PR)mlsim] ™4, o Ists otej 3" COC ftod ko |
Mets2 yjffd H&Yne d& shif ez msdls MowL ' o Odzd j
CzOflsjtodz &8 "Hissd ] B tcOL tSatO(cEbhH(Chh)RRR)GE 8431, ) ts

 sMisOIstsydets dzj sdf dyder 2 §sSHAatsH € L Od3d " § da
N Jdze sEEBE ¢olstster ftotso jdzd WtlstsddzHkzydtetse Odz
Isjtodkd dzOdz! dzs e s Ols s BO R dzts to QN)HReSHOD: Is fz® dztgzdzg |
W ded dzf JicePRPY dz® (O4yj Istsdzj . 1 tod H dzof®ftizo Yizts Bls iz s
f 52 HBshdshis! 8 100 Jls kjtishisOlsdttss Oddzse s
fdzjSfm d BBd his? qLBr ¢ BtteOddyj MSBEts
(BusN)3[{ReeSs}(4-PhPyCls) fy 60% of AtsHisd3. [ Odedetsjy MtsjH(J
sz ' E@d j dzadHdzsEts ¢ MO dzd j 9o S5 €& ¢zBf Ik js @ dzts
Yijmedad  fwis: v S0dz Sts6jdedHdz 3 Isj ted3d dzOadz! ¢

l sdzzyOj dr § 5 s dMOdedzs? or hj dBjlstsHdSC
HsMIsOlstsydets EZHtB Az dzd 1 toj ¢ bl fipts ti@sdg i Hdzzvdzdfpd drs
ded Ui MSddB3d Isjtodsd dzOdz! dzr 3 dZdc OdzH OB, 5 Odz
fllsjtede’ o St dzj SMtse RsdzdBHj 2O d oBd ¥ teOBO.
Hddzdtetso Odedz” j] € € dzOMisj tedzs Bz € s Bl dzj S @Ry D
2O Htkzedj ddcOdzH'. vOCdd BBOL tsd3, sy dats
[{ResQs}(PEts)n(MeCNXin]>* ( Q = S, Se) d oteadz COI: drh o
W d dzO d3( . ltod 1 Istsdy Isdf dquydets?2 Bj IssHdCts2 Mmd dzls
toditesH j oy O dr C dzOMisjtedzer = ClB3f dzj CMse o e
SftejHjdzj dede’ = BtedOdedyj MSdn Htosdzde OdzHtsa . U C
Yj Mot tOL &dqyder 7 ¢ &zOfmlsj ted@HBELR(ISHE dzj € AFEdl, iyt
fdteddagy dtcd H-o ddf dltc d2H d dz) -B (4Bcla] te dlH, 2dz)  Isd dzj dz
BdH, dqLddSBlddOBdH, dqLtdd¢tslsddtss OW ¢ dfdt
COC -BicdPEBOMYOOHOBOAdISOd, d Mt Mhsyd d %
hdsd o Mo iy jdis thAldNds@iolyd dz! o O dzj dz[3F10B%52, 36888 5y Jd dz

 sMisOlstsydets ddzls ted MdzOW Md tod [B52BEQ 37 dadl dzdizy -
lsj dz' dets? tsfytse j dedesflss ¢ ftsdzkyj dede” » o Llsdn toc
COyjmbej IsjtediddOdz dzr = dzdc Odzi s f sdzd H § dzls O
HECBE®Sydd SftejHjdvjkbmMy Ctddy Msetsd d tcOf
dzZr 7 Oyjlbtsddltedd dFF 7 dzdc OdzH 59  sSaelPENMIBGN dzts
2 Hj dalsOlsdesils! ¥ wtedOdzd yj MSEtsets dzd ¢ OdzH O.
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v OC, dOf ted @AY by rmas@iisls figw Mddelsj L d Mmistets |
9 Ctlstster n CdzOMIsj tedzr j W tizO dztzgidils tstcfy) © vz gz € i |
dL o sH dzr d3d dzd-dfO deH@BzOem IsH e dz" | tsdzd 6 tsd3j tedz’ j
BB 67 {SEIL1RAREL)s}]* (L =B 4§ 4 &dHdidy), (2,4 Ptcd H d dz) ¢
(4 5pyp@H>) d -8 4 ARt d H d dz) -py0gA)) 4, B0 d isReSes} [( @{ 4
bipy)12(PEb)s} {{ResSes} ( 4hipH)m(PEL)4}]®* 0 Mistslse jlsMisoze h da Mt
dzd dzj ? detsj tEAR)sJ ded §  (

B)

{ dMAulstetsy ded § ¢ dzOMis ] toeas} A 4hipfaiPEEle]l* ( ©)Y Re
[{{ ResSe} ( 4pyLoBla)1APEE)s}2]* ( B) d Isted d3j 6O
[{{ ResSe} ( 4hipy)&(PEk)s}A{ReeSe} ( 4hip)A(PER)* ( 9 ) ;
Bed oBHBEBEHO d ! Isdd i) S s § 1 dird CvCipdatsip

) Mis OBTO)] s ddb) O Mty Hddzj ded W m ts BY'djS-2dzts
[{ReeSa}(PEt:)sl]4(SbFs)s ( L =-b gy 4-pydCsHA D  4pyLobls) 9 (Blstster
CdzOMlsjtc® MoewL Odzr © yYydsedz stccOdedyj MSdd3d B d1I
CYFBlstsz3Odz tod dzdVWw Bl 6 airts & g@ilnisizO ¢ Ols d & dzdzts d3
By dzs §ted § d MOIs ‘sSeflisigBfie)dd’. [ { f Be s sdzi § Mty dz
CdzOMmisj teder § ¢ SeBf}W@iAPEYs}s{{RdeSRID 6] ( L =-pydH &

4 ,-gyfiCoHs) BT dzd ST dMBW. Hg MMisBEdiz ¢ dzOMIsj te Mo v
tej dzdvw M hjiflss s MM Hdddd ¢dzOMmisjttodd dsfMmlisc
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Bl ddj ¢ d&OMmls] cdses vy dRada) | j4HSHHPEs) ek Is tc Ods,
Bed oBHBLEHO d 1 IsdddEjj §aEDf Odr ddc® da tha

t dBlulstetsjdedj Istedd3j edetsc s $ ez@Bel(PEEL) 5%, S Ols d ts dz0
L=24,6lste4ff d tc d-8,3Htcd OL d de;

st oBHBESHO d 1 Isddzadigjj sk o Pdgisdfd cx® dzr ha

Il mMj HtwjHMmMlsOodzjdedzr j or hj tdzdetsdij ter tBtcO]
tcseo BJH- @Bz Rser &3d ttec Odzd yj MSC ddzd dzd ¢ OdzH Od
dzdv, o Ctbkttera Isted d vyjlsrtej ¢ dzOMmlsj todz = Wt
dzd H j dzls Ols dzr df373kd ¢ [Odifi dsteigiz | to ' Bseclzls BT Is! sf dMm
[{{Res( £Se}}(PEts)s(L)unn]®™ (L = 2,4,6ls to4ff d tc d-8,8%= tc  OL d dz, n -
5,10,15,20is j Is tf @f(tcAd HRIHERIH-{ stcW d dz, rnc dH) 14 ) .ts Shyebiel@sdptsizd

Bjtodese s € dzOMls j tc dats 8BEHFRER)LY B AZOL F 2,4 6R e4ff d toc d-H d
1,35lsted OL d dz) .
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sesdj LO®R N jddY jtedkddOd d 5 &sdjSkd oy
dw, o ddljtOlktj oflstej YyO* sM" duNHSE? ¢ GGk
ydd. lted tOMmlsotste] ded d ¢ dSHRER)EMBCNY(SERR g tzP-6zfn
[{ResSe}(PEL)s(MeCN)](SbR).0 d3j Isd deso sds ddzd 1 sq detso s My
O¢ydd LOBjNjddY OyjltsddlstdO &O M ddssO {
CtststoH d dzd tets 9 Odzdzr o3 Bsdzj € & dzO 3 Oyl stsdzd Iste d
[{ ResSe}( PEL)s(HN=C(OMe)Me)]?,  [{ ResSe}( PEt)s(HN=C(OE)Me)]? o s te O-dzfn
[{ R&sSe}( PEB)4(HN=C(OMe)Me)2]? [384]. 1 tsL ¥ j dzO tfMdese j H Odzdz
Br &z f bzkyj dz¥ © % &Y driSCHEP L, 5 divitst® §) QU3GEIH 3zY  10® s ¢
st e jdd oL Seh@EIRONIBR)LR =Me{PR e CH.CHOH d dzd
BrCH:CH.CH:OHe f tod MPBslitcsd2d & o Isjyjdedj 2 yOfmBse.
B dzd o" HJ dzj dz' ¢ ts BYSe(PERk)](BPM)E ) l€@aj O ol 6CFORIY Hifls®dj
B SPEE OL HiqREES M O L cididisE s @ O L 4 dzdzd242S MOL d dz.

stesdzj oL OddtsH | 2 Milse dvw[3g(]B  ig20d tf sc@d3q ,d3tsalzmts @&
BsHJ2Mlsodj ¢ dzOMIs | te daSa}(PES)IMBENR(SER) tscb y i/ teRedzfn
[{ResSe}(PEt3)a(MeCN)](SbF) 7 Od3dzd OSC tsd3 © n dzstedMmistsdyz d3j Is
oLOdBsH]j2MIseodwY B dzd ) 5 2@ ugg HzY dz® i3y dz§ O MJ Mo
GOdzH 59 n s M IseSeg(PEL)s(HN=@(NH2)Me)](SbFs): d Y g tc O-dzfn
[{ResSes}(PEts)a(HN=C(NH2)Me)2](SbF)-.

sOCYd BT dzO ftetsH j G3sdzMistcdtotso OdzO o 5L dZtsy dets fr
sted 2O EZykzofMmMlsoso-OEY sazw o §lz@C Bd Y & d Iy s 3y of Uajztelzf] ta d
dHddzj ded VY s dgBaPIL d H L Od d3SH j 26BAH(PERL(MECN)E" Rle OL d H
ZOlstedw ddzd IsjlstcOBEZIsddZzOBBsddY fted Cdfwyj da
Ud dz0 fMd3j ! ¢ sSegiPlit)-$2 8 GHeN4Q)]{ R eResBa}( PE)s(1,5CHaN4C)]™,
MeHjtey O drn IsjlstcOL sdzOIsdzr | dzd cWlsidr ™ f to d stlag tg o Js
tcj OCydd ftod CodizdzOlsdets? Isj i3 J tcOlskztcj o Isj yd
[{ResSa}(PEt)s(1,5CHaNAC)Y. 1 5L ¥ j [388]HcORA SfjsC OL OdzO o 5L o
Lso Odzd™w o tjOSydqwa ydSdtsftedmtsj Hddzj dadw dzj
sted dzO, dzs ISOC Y j d Htclzac d, F-Oded tizte H tfixiizp lsts sl jr dz
dzd stesBdj @y lsd dzB j dzL sdzd Is tc d dz.

[HdzOC 5, ZoZhda@s tBI jdzts f s5C OL Odzts, ylsts jmdzd o
dzj ftetsmigtsdz, O] HsteEe Oded Yj MSCdj OLdH' IsOEdyts
1Isddz) BjdeL sz, Ists ftcd Sdgfwyjdedd toj OC yd tsdzdats?
L sdzise  dzj ff totsd f)asts H dolds. o MindgjHigldsts L1Oxgd j dzdj Oy |
OLdH d ftsmdzjukzeh jj jets WilssteOL dztsy j da j
[{ResS&}(PEts)n(PhN=CHCH)en]** d dzd dS&}RES)W(HN=CHPRen]?* 7 d d3d dzO d3d
yd Mise j @@F9%30OCkH tso
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4 Htkzdts?2 Mbttetsdy , B dzs f 5¢ AQdatxizts clddsts zQy
9 W] OC Yy qaasgmscets YydS dzsftedmMsjHddzj dzdv. v O
C 53 dzj ¢ EPREPER)MNFBE dy FERecSe}(PEts)a(Ns)2] M HJ d&3d Isd dzOy 4
BsCMddzOlstsds 9 R dzsted Mistsds d3j Isd dzj dzj I te O ) tsaizd
AntsHdls sBtcOL ts9 Odzad j Motslse jlsfmMisazs M jEts Is to d C
[{ReeSe}(PEt:)sNs|BFs4  d Y F[fiReeSea}(PEts)a(N3)2] i tsdzlz y O dzd oL O0
[{ReeSes}(PEt:)spy](BF4)2 d Y [fiResSa}(PEts)a(py)2](BFa)2, Metslse j Isfmise j da
ROtk o rfad o LPRAPjddj 3 yYyomse

133121 jOSydd o otH]

stesd3y Bdesetsydmdzj dzdzr = ftedd3j etse L Od3d M j dzd
dzd Hdzr = C dzOMisj todz" n YOS 8@ ) BAc 6 © gzdegf ¥ ME d =t
ojMmMde, A"tsls! d o djdz hjdg Ssdzduyjmlsaj, Gtedc

JHEZO dL fjttern OB, BfdmreoOshoOow OCdJ
dolstster fteso jdzd toj OCyde oL Od BH{RgIYBrlg o dd¥ DLE
ZOlstedw fftod SCtdRRZOIAEE2 Isj B JjtcOkztcj, o tjL lzd
dzr 2 € t5s d3th[{R§eSsiN 3)6} d-BI[112].

1 sL Y § ) [BRE]O I8 jlzts st dfOdsts f sdzlz yJj ded j
[{ReeSeBr}(NH3)e)[{ResSeBr}Bre] L 2Q.H [ Odadetsj] MtsjHddzj dedj
HJ 2 Mis g{RegsSeBr3Bre] cC sdzyj dzlstcdtetso Odzdzr d3 ttOMilso stetsd3
CtsdsdzOlsdzts?2 Isj s j e Olskztc] .

[HdBOC s, dOdetsdzr " jj tOLodlsdj AetHdts20 ~d
fMse toj dzdv ftosdL sh dzts §tsfpdzj tlsSter Isdw o 200°¢
) ts ) IKGHeR®Qs} (OH)s]  f tsdzlz yj dzdz’ 7 3 Is ts 1 thipiese © @) ff dAO.9 Rzt
[392]. 1" dzts kM jhdets f 5COL Odets, yYlsts HOdzdzr 2 € dz
fllsokzjls f twOL dzd ydzr 3 tstec Oded yj MSdakd  dzj tste
Bd dzOdz' dz' R -GdecdzH s € M ts

I sHdzs?2 dL ©OBGlk, f§oMmowhjddes?2 HOdzdets2 sy
f dzj S MeQa['HURROHE] (Q = S, Se). oolbtte’ ldjyC
LEjimw bsd ¢ 5] lstc GQRBUPH(OHYO v HiOSdgeriGis d{d Rief
tdHdd Bjtejlsfmw o BBd htsd dqLe ' 5Cj. 1td !l
st O@Nsdk O Ed§D)0,%) S kisste" 2 dzj Whdp Sy HejOdzWY ] Hsh]
fjtcj CtedmsOdzddL Oyd2. | HOM dj2hjd& Ooslsik’
P esdLoBHA | COddss sR§ &dids®hnd ¢ Hizl &2 Gy - ¢
SClsCMdej dot 52 dzOW S dMzslsO) o & dzstes j dis ts@aizm
[{ResQs}('BuPyaLs] . uvOCYj ot oatjdWw tjOSydd ftetsdL
flsj 6O M detfp GO MAg B @ dz! I 15 CyFiRe QI BUP) Ak 6-1D%) [393].

103



stestRpdaszisd dzf JtedH d dzO, [SOCY | BNededs j defiptfyts ddakds &
& dtedH dea f{d @d Hhdz. 1 ted L lssd B dzd 1 tsdRi@ida

[{R esQs} L4(OH)2] [394].
/Qv
=9

{t dBulstets | dzd | ISGCREMPS-BMTBP(OH) BB’ o BHEBLEEHO dzaj 1§ 5§

stesd3y dL Eyd dedw  oN-HOXdettadg" 2dfplls o o 8 & Ghprd teJsfy O § ¢
BN dzs ftotso jHJdes dMMmdzj Hse Odzd] oL OddisH j 2 Mliso
1 Of tod d3J to, CGREOs{QHYeH | MKt OMilseo stesd3 HCI ddzd H
LOBj Mjdedy oMfmjrn ¢dd ¢S Bmctsist (39H6 o ks € O ¢
LOdt, Yyl o twjLikzd O] oLOdd@sHj2Msodw 64 ¢
dzs?2 d ESChmMizmdes?2 CdmMztlsOdzd o) tsuapls simB®Js
Medr Sdmazsls M SBKOL 5o OAEHADOK] BIPRWiktE &d) O ® df
dzts ¢ 5 6SEHCHREOO)]” [396] Oded tsdzdz » S s dzj S tse . 1 tod
tcOMmMlsetstedls! COdzdjor j Mdzd §tdzkzyj ddzr = ¢ sdf
hij2 COteBdtsots? CdMmdzslsr, HfesdmMrtsHdl GdHteBC
s Odzdztso dzj 2 IstcOdz! dzr = OF 9 FGHOEBH)NSE sd3f dzj ¢ Mts

[BlcOLtso Odzd] OCoOdHES MBS R dzj S Mtse dzj
COLOdets, ylsts fntcOdzj dzgd] o tsH detsc 5 fROBJEOHIR]C Of 6 d &
HdIs € Jets yomilsd usdiz tf dcts®ustda &dzd Pdiz ¢ tod Mis C
OC 9 OcdH s ¢ Mis {RasFHEHIONOB)H L H d f(HR@)4(OH)] L Q H
[397]. [HdAZOC B Oolstster wlsdzj yosls, vyt Hdv  sdiz-
AntsHd®Bs HtsBOo s dzj B8Oz husQ ¢ dCdts disfBug G lstods BH dz
mtsmls © s HEQ)sJRResSsBr2}Bre] ([{ResSsBrs]? B " dz HisB Qo dzj dz o toj C
9 COyjmlse, fHtotslsde sdtsdzO) .

1 sLyd oL Od dIGHReS(OB)] 4 df teOMmMlseo stesd3 OL dH O
zzyd dz 6 S MOOL dHdzr 2 KY{ROIpKN:Js| @298 ¢ sz dzj € M

Rdzs jtej de" 2 tejLbEd? sOIs B' dz 1§ ts5dzzKy[f REQH(@HJs] d L
fl ydoOdzdfmls' & COdzdj 3. | ldduydj ls OLJHO,
Ctozf EN' dgp ftosdL sh dzs, HOY ] Gtod dzOC toj sfifadadjdic
hjot Cowf{BrSY(Dds (tesdmMasHdl L OdHUz d®fdziolG " |
,C5B e OL 58 @@ RSH(CN)2(OH)4] [399], o Ists ot dgsHY BY O
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¢ sl dzj €My L Od3j " @Hjclddif § "y i) 6 Js B & 6 o3t ezflklfCyndl)
Ka[{ ResSes}( CN)a(OH)2] [400].

133131 j OSydd o OMf 0o OF ftetsddc OdzH 50

SOC Blsd3] OzEMEd OF Yy d oL Od dii3tsH | 2 REQBG Y dzd ts
ResTeis tcOMYy dCONd Wdsd o sSHW IS ¢ sSBOL s Oded © ¢
[{ResQs}(CN)e]*. Cltsls ftetsyjmMm OEYJ] dBsydts MydlsOol
dzr 7 dZzdcOdzHtse, fHtslsj COsh ddizd BHAtso toj d3j dadats

f tsdzd dzj t4386-332]. 1d SMOydodzedH dzr § C dzOMmiIs j tods |
NaCs[{ResQs}(CN)g] (Q = S, Se) B' dzd H{Redtlg}Byr4),tzC s H s
Csf{ResSells] , Mtstslso jIsMmise j dzdes fp GJEBB]Y dzOo tsd3 Na CN

("d BHdd §ted k] tedH i tfissafdizietes -0 ¢ zOfmls § tedz
HOs h 2w L O] "N Jjdedj d&3 IsJ tocd3d dzO dz'[382, 401] dzddpco AscisHtds ©
oJdzd ] OCydd oL OddBsH]2MIsadw C§ dzeJHsjntc dzOH) {f izt
KOH ddzd CsOH td Isj @Y Jdic QODWP+ SreBdD s | ¢ dias Iz ¢ oz
sdedzj dz©O etsLHEARj. YtsMmdzy it Cted MmlsPdadzy L By
K4{ReeQs}(OH)e] L £OH d dzffRe6Ss}(OH)e] L OH d 4[{RresSe}(OH)s] L £OH 1 to d
fsdzl L soOdedd o COyd mMise § MisOklstseatsegs ¢ &zOMIs
Cs[{Re6Ss}S2/2(CN)4] o3 Mists 6 CMOGdHEtsE Mts § dzChiplsl J " taiet
dzts dzd ¢ @uzg @etlzts ¢ d H to ts C K 15 O-FHBBJ(OR) 0H)]Y, ¢ jtsd3j stedw
SftejrHjdvjlmy cjdjslI2R dhEgisdsesug] Fyddd)
dimMmdzj Hso Odzdw oL OdBBH J2Msoadw HOdksets ¢ dzOMmIs
BdMlstso sSsHBtetsSHdzs?2 d MJ tedets?  Cogfj frisdetdlis], d e Misf@)Esid3 |
tgg L zdz! sOIsy yYydets B' dzO { totsHCN-dzte tzff)If tc  tc B s D) RO Is ¢
dsiicteczff . vOCdd tsBteOL sd3, BT dzd { s dzlz byt @iz
[{ReeSe}(CN)4L2] , LeKCljBr, H2O, Py  eMeRy[402-404].

] 4 S$MOtesH Odzd H dz" 2 € dzO fiNk[jRe:8gf(NCS)§] ts Bif dizf A fig d{lzByy
o Odzd § &3 MpBI{RedS}ClBU d KSCN fted Isj[26FJ edBIeis - K
B sdls, Ut ¢ d&zOnlsFa(NESH" & sdsyf fizg &inuj Rezi ©J O
KSCN, O ffklsjd3 di3i n Odetsa ddzd ud M¢ 52 MB&I&HrefO KISIC N
U ls O diEs8E|

(Hddeflse jdadz" | WilststemtsH jtey O dj tCIsOL Hted YJ
d d3j dzdzts 6Qsf{HMR4E2] L Q@ HQ = S, Se), K[{ReSs}(H20):F3] L OH
H3:O[{ReeSe}(H20)3F3] L OH B dzd ff sdzlz yg dzr o A{edSei3sdh J- O Ixfo ¢
Csf{ResSe}Bre] LB 1 tOMmf dzOo tsds KF L HFR3 O GcAlu Isfl) o3ff t$ fisd@js|
o CedMmMsOdzd&zdL Oydd 2 dL eotsHr ddzd fHEBPo d< so ts2

gjtdY ©OBGls, o f BHAGEE j WOy ds "Od StCOdsa,
fdzj CMse tjdedw f) ©OMY zOo Ok Btc Oded uj MES d A
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fmj tols Odzls s d3. [406, 402]OBESIsd®@ off jtcor jJ ftosH j d3tsdzaMmlistec
hjdedw IsjtedsddzOdzi dz"@ » Oltsdiitse cOdzse j dzO@ dzO st
Csi{ResSe}Bre] L 20H d 3[{ResSe}Bre] Lb®I ) ttOMmf az@aizgds d &zif § tcOL
MexpzH) Htod Isj &3 j BOlskjtaj d2{g 0 A8 yOfmtse B' dzd
f dzj € Mmr ) sdfdEIBoMRpzH)§|BRE 2 (-NMeypsH) [406]. ltod ftetseo jHJ
cdyudzs? 6 OC yd e dig dasq ifthedf D e tsizly  Andty , P QL ts dzO
dzj dz N iflsdL Odii " § dedze” § ¢ dzO M ls jpQe}iE-NH2-PY)eBaz fAa2) ot iy '
[{ReeQs}(imzH)4(imz)2] [409].

1LY SOCOY ®jlssHICO B 2O f tod d3gj dzj dAOO &
Wjded dzW sMW d dz, IstedW j ded zOtefnddz, Isted W j ded dzinls d B ¢
nOdz! SO j dzd Hdz R § dzOfls p[fReaQshXe] §O==dST S2X € @5 9
Br,I) f1 O zOotsdg { Isdn BeOddyjmMsidn ojhjfkes
Bjhjdde » dzj 2stcOdzt dz' 7 GEOHREQSHXE . € Stig dzj Byt
Mlso ] tMmdeso dzgs?2 W OLIS tc Codpifridalitiifieblar d d3j dzdzts

vOCY] B &zt fCOLOds, ybts ftod dhf sdt e
flsjtodzr j StBfdjCMmr Mt fMijh Odede" 8 ROz S 5B o
Cs[{Re&sQBrIBre] , R oLOddisHj2Mlsodj M ItedW j dzd dz¥ ts
dsdz ftcdotsHdls ¢ tBtOLtoOdzds COdzj otsets dL t
¢ to @ @a:Q7Br} LsX3] [410, 411, 414]

1 8dzj j ddalsjtej MdzOw MdlkzOoydw B 'KeiBaIFBRIBEIC O d
cOMYf ZOo 53 Isted W j dzd W sfW¥ ddzO. 1 tejL kzdz' sOIsj t
tstelz® EZHOMSM! ©OLHjdEJls! RtosBOscttOY dyj S c
Mls Odzdzd uj MS d 7 UWHER&SBA)((PRIIREDA O Isftc O-HARpSsBr2}( PPh):Bry].
[HZOS BO& dZ 2 OdzOdzdL € tod fiyls O dzdzd  j k. fip 2ls IEMBIOiAE
qLtsdkjte sBteOL Ekzjlsmw dzdh ' Hdzv ts{ to]teidjsd))dzdetmC
tOL A, ByjodHds, vyYbt fMfmisO0s d Mistesjddj ¢
tctso Odzd § oetk®@BIS C B dzj CMO ftod et fadekzyj dzd d

wH
@r

o 3

X @®Re
t IBRubtezS bzt € dzOfls jytfEReSBre (B RE:Br] () iyl o O
dls tc O-HARpSBr}(PPh):Brs (Mt oo O
I1tsdzjJ btsets, B' dzs MHj zOdets ftoj HY sdztsy j ded |
dzdHdzr 7 S dzOMjtdy » CoBRfdjSMses tjddwy M oMY
dzts fn w APy, WAsPh, SbPR d  f e OL d dz, ftiosdmMrtsHdIls BtoOL |
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dzj 2 stcOdz! dasdztsc € dzZOfigf dzj S MO, MMlsOes d Mistets ¢
MsMisea ©® d Mbtesj ddw ¢ dZzOMIsjtcdetsets WHtCO dfMn SH
Ltso Odedd f tosilstsdader = dzdMePzaiAHASIb-PY) dz@ titctdsdddi)jntds, H d3s,
ofMdnrn 6 Isjtcd3d dedz figz" BB t6 @Ldtises Qdits 3Rz PY i § @ iz Cath -
Csdtf dzj € Mtsoe .

sddzsjL Jhj BHdtets ftoddkjtcd® Mdjh Odzdets dzd ¢
ftosH j di3sdzMmis tod c[8989] O dzp @ Is @B St sdz' L so Odzd o € C
dzdvw yYydqodstsedHttsE Ms ¢ dzeKulsdiResSae(CN)(QHRE A ¢ iy OC
Codif dzj $f) Br dz o tso dzj UJj dz,5MeyigHOEdy I8 j dgf jtet©ay T
LEzdz sOlsj YyJj ets B ' dzfs 9" HJ dzj disstc O-HEpsSdH(8,5f dzj
MexpzH)A(CN)] LDH Is. j. o tejLkzd sOIsj tj O¢ydd ftets
csCdtszf §f, o LECHEBJaAPZHEO@®So HOOOS ydd dai EZyoOm

1332 10k " jddgfsimsfSso' 7 ddcOdHss o § d&zOMmlsj ted;

I s afmjn tfdmOdede r sfiEIEEEIor @A @i 6
s kzkfisokzs s t6j OSydd L OB jddw Isjtedsd dzOdz! dz

1 Of ted di3j te, [4l54L7DEMEs@EH 5o Odzts! flskf j dzyOls &
CdzOMisj todzsd3 W H tcjeTens 2 s iy btz ded dnyJ BEpidl) ¢ QLORAN
Csdzdyj Mo Odkd S d Se ftososHddzd o L Of OW dadz |
dz2" | MjHddzj dedw otsedzj COdzd © tj OCydd M tOMm
SBtOL 5o Odzd 5 9 SH 15 to GREPeIRisHCN) JAQ Ss 8ej 2= BY, 0 S H dz' |
tcOMmlso ster Ctlstster 7 dMMdzj H s'"C@EFH edsj ldtbHstsdg ™ ¢ fistls
ot omMjnma dMMdzj HSo Odzdz" = WOMIse SOR 5B AZOtWEZ Y d ¢
Mlsjfjde s LOBN jddw Isj dzdzte® o € zOMlsj todatsdz ™
toj OCyegidsMRemj tots?2 Htod Htsorh jdade" » Isj B j Ozt
stsydsts dzj sBT ydz' d3. s 0O ¢ Tedkmigdz) jo LuQ dik e i
sOdizd Mmjter Htod Isjoogl jtcedsotAdajd lo r¢h jisB7OL 59 Odad ¥
Is | dzdzlz to OHo CD.SiR=e {4 KO].

[dzv sdtst dzofisj 0 s dn@esis O § J{RePldrE: BTN Is
Msjndda dzdd BT dzs f taTelzfyj dz2© M gzO S4B KISREE YO
dstsej Oddtdzdz 2 IsdtsydOdzdHdz 2 Stifdj M fMH
C dzOMls jtedetsds WHe] d By jls cSBTelsHCNEY . fORE W jts teadsk
Yd dz  md3j h Odzdzr 2 C dzO fn iSgjedber 3 (ENSeH Is PI4.9p [e{tRieH d dz
K3[{ResS/Br}Brg] B ' dAsy jifdasiz o toj L zdz' IsOIsj L Odsj " j dedw
s WHis] dMAosHEGEEE o diSEBren k dos cdy CCyffddzjfif f
HOdZJHO COdzdw [BBpOAC, 72 yofmo)

| wOpMsfdn e0jlsMw L Odjh jdedj o dzlzlstsj dzdzd:
fpuy s toj OSydd o sSARf.dys HeOMfi lsEOpMs R eK OH (28 0 Aw )
shj2 fitjCtedMmMlsOdzdzdL Oydj2 dL oBHsets tOMs
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ftetsH G Is CiuiPH{@eS®:04)Clelsl 4.8 MisH | oy dls ¢ dzO ffS::Q4e dzts
9 Cobtstesd Yyjlsrtcy OtsRO CdmMistcsHO L Oded BBOH I

(hj BHddz CkOMmisjteds 2 Std&fdzj S, MsHjtey ON
d d3j dzdzts 6Q/Q}3,B-KepzH)s]Bral: 3-MéspzH B dz f sdzzyjdz ftcd o
Cs[{ReeQ:Br}Brg] L.® M tOMy-z@ etz &f teOL sdzO ftod IsJ &3
dzd j 4 8[406]Ofts o

stesdzy t6j OSyd2 LOdI " Jddw o dzzlstej dzded » dzd G
9 dzdlsjttOlkztej BHdMr aOsIlsmw tj O¢ydd, s sH(
®’dd. uvOC, MmNpiReESBRCIGW O MNE[ReSaCl)Cld B' dzd ff ¢
fted ¢ t5sd3dzO Is dzts 2 Isj &3t j tc Ols Iz to UN[{ResBaCR}IeBtsSH j T f
BwN[{ReesSeCls}Cle] fSeLio IsjlstcOcdHtctsY &z @Pliizj ] ftstsl@e jl
B dzs ftsCOL Odets, ylsts odi Q dCdsREHCIR MNaTdrj oH ¢ fHth o ft
Btsdz! " sdz dzOctcj o) 1 tod o tsH d IsPul)[{ResSB@CIA DO dzd ¥ € t

ILOdBsH | BoBREQMBIICI] (Q=S,59 MesS)E(E=0,S, Se Te)
fted CBBREZOds2 Isj Bf jtcOllztc] {osdakdzij tdds dzE2dzO@)lis
f dzj S 1) BUNS[EREDECILCle]  [422]. S tots d3j k¢ ts, oL
CA{R&SCl}Cls] MgsS(:E(E=NH,P,AsPhOd &z§ d Istedf tetsy d dzt s
kjttOcdHEEY LEOdRO f Oyjlstsddsteddsd §ted ¢ do
dzr j € ts BY RESXHPPE)F{Re&SCl}Cls] (X =NH, Od dz8)  ResFE}H PPE)]

(X =As d dze) [423].

CO | ZOk ydzOvw cUBHfPhMme HEOOW®D,] oL C
(BwN)[{ResQsCl3}Cle] (Q=S,S8 MesS{):NR (R=H, Me, CH:PH) . © CREl Hf tog ' «
or HJ dzj dz ¢ 5By dReQMLNRBGE O ® [sfs ot RBHMSEBOL I jo
{R&sQsClL(NSiMes)}Clg]?. sttsdij ke, Re@®@UM38Me)RCHE dd j
BuNFf tedo sHdl § GRAQTLSH)ICHE s [[f{dzd 3§ kOS]
ftesotsHdls! o PHCHEI/MEUNIS Mis 5 d f B tRR@QsQIy(NEMPH)} Cld].

1333. [ Ol jtedOdzr &0 shdssej ¢ &OMks,jtd’ & ¢ tdid

| fMeOodzgdedd M StddujMsotsd OB, §mow
2O ihdtsej 6CkOLHedyjMSdr S d&OMmisjteder & € s
fMisjtedr 7 StBfdjSMss tjddw i CtdduyjMmlsets o,
omistej yor smw fe@p BB j dzdz" j HOdzdzts?2 Isj BBOIBSISC § .
sBil Whdedls' daj MStsd Cddsd G ted yd dzOdsd, sHdzOS s
Ayjde d SOyjMmMkseoaOd CdzOMisjtedzr = Ctsdi3f dzj S tse
Ylsts kOl jted Odzr fjsEfjeyt@f dpdw S tsalsdf gl & HStets e ts9 d
Bsyj, UjB OdOdscdyds j Hdv dBsddBHj 0. [ Hd
tcOL dzd ydw o dn dz¢ d3ddzj My delsdz' = Mo ts2 Mlsea ©Ga. s
dHdz j C &Ofisjtedy j § tsd3tdatrjs dsi o ictl@uzg dzezly 620 dzy
yde o €S tcOmdass? /sedefQifigig2r MY j SIste©® ) or MtsC d &3qd
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Hts 0, 67). mOd? CSwEjdedrdzr j S dzOflsjteds j C tsaBY «
yde o 1l M jSlteOd dzsE Hd Of OL 3 dzjtf, to sy ifrirys
ydd Mddzcdzj sdesets CdMmMdzstcsH O, BHAdOCE C 9o Odzlstse
[424].

[HZOC S, HOY ]| dzj MRtslstew dz®@ o h j i jtoj ud mdzj
tcOBtIsT, ftMmMowh jdadzr § §BdzEyj dzds dBEOIsj tcd Odzts o
BOItedy tOL dzd ydets?2 GtoedtotsH ' .
1.3331f Ol j e Odzr @ MisfdzEmn F S s dzj S s toj ded W

l jteo' j OB, wfdmreo0shdj §sdzyj dd,]
Cogf dzj Sfr tojdedV HOIdtekze sfw 2010 CEtHEA. [ H
fls j tedzr 7 € s dEReEBEQONE]O(Q K S, Se), GesKzad{ResSHCN)(OH)]  d
Csf{ResSe}Brs] o dBOtd ykz dzOdetstc OL o3 5 dpts GERE) H dptoSIshishar
COL Odzd, yYlsts S dzOMmisjteds § C B &S MsH 2@F § " dets
Cs{RecSe}Bre] ftotsdmMrtsHdls ks LOBji"jddj kjtd
Yjeéts sBOLEjlsMw BOL ) ted PResHOR)E6" 2 § sdzz yoj L

] 1lssd3 4j EBHEZ HEzcOw ctokzf DS @OHS s oz |
f dzj € M reSHBYMX]X d [ BeREGPEX]X (X =Br,1)[426]. 1 H Odzdzts g fyc
fsdzzyd & Me&epihls Pdy YOMIsdyr HIBE Mdpegsariz: i d
okzh Ckz dzO fd dze dzj Is dz" 2 -HSWinjctadois® s C @ j dzos] Gdes B!
CdzOMmisjtede' » CoBfdj CMse toj dzgdV §5COL Odzd dna
BddzdL Olststetse ftesyj MmO ¢ jdzj cOydd Mmddes dzj Is dzts ¢

1LY j © 20164 Eesdzds B89 2RO ©OB IO, o S sist
Ka[{ResSs} Cl], Ka[{ResSel(OH)s]  d sJelHEOM]|SOQy dzO dzts i q dzd ! 2@ M c
Yyjets dLEyodom:! di COokOoddldyj M ow Mmftsimtse dat
kdtsdtss ¢ {§sSMdH @2 ©OMSter Isdjd ydes

l sid dits BEOIsjted Odzise dzO tsdetso j BOIs teaffyls to jHy
ilsmv ©OBBIO, (wMmewh jddOw o ¢ dz{RedSHEON)6s] C ezO fils
Wduydietse Odzdzz® S dHEeSSMdH A GjOUOH)LTOB tc d WO S HsP ¢
tc d O RS} (CN)s]@CUOH)/TIO2f 5C OL Oz HisMIsOlssydets o' MEsC
BEBS/MD, 1 ¢ COI. ) COlOddlsdygGhs ts 2 i3 ol dtd o

vOCY] K®@¢ YOMmlsjtdyr R CBf dzj CMse Ifks Gdzig
{RecSe}('BuPY4«(OH);] B' dzts ftodStej f dzj dzs € BsH W Jydte
Si(111) wvyjtiLr COwBtsEMddz dzgkze ctekzfflz bkdzHJ yd
¢ toj d3ldfiBu29]
1.3332f Ol jtedOd 20 wMdtsej € &zOMilsjtedz 7 § 5B dz

[SBOlHEdUjMSd] SdOMmisjtedsr j StBfdj S to
fsdzd Bj odzr | BOwdyr . 1 jo®p tofoBasddsS & dsO dz@® dig
fj tolsBeizlsas0 1 430k s Y ¢ stsets ol OIS} (BaPy4QaH)] d3
fl BjlsOSted dztso BAA)S dEifdas s Y dzl§ j L Jtetso Odz € tzOfiply
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{ReSe}('BuPys(MAA)] , M tsmsedzs 2 oMmMlskzf Ols! 9o ] OC yc
s OC ted dzOIs ts d3. s OC d d3 sBtcOL t5d3, B' dzO Is tc @-dzfgz
{ R&Se}('BuPys(MAA)]"@P MMA f teOL dzd ydz' a3 MtsH j to Odachj o3
= 0.025 0.06dHD). .1 OENstR) E&BEBFEB: KB dijts 1 |
dd3dd dzd d&Odetsdz! hjj Ldz2Oyjdedy CoOdzssotsets o' A
Medr (odzddyj tedzr » dz¢ 3 detsW stetse, HESY dteso Odzds .
stsets BM dzs f sC OL Odgts, yYlsts HOYJ yd tQded w9 deig)ldnw

FEFLY .

0,025 0,05 0,1

==

t (BAAGCISECctOW dY IsOB dzj ISRMVIE (odiseE Odte:8al BuP@IAA )] @PMMA
fl ttOL dzd ydzr d3 MisH J o) Odzed J @ dz€fdrHm ISping(dets e 5 € 5 A3Y

1 5 O dz0 deticdOffERp: S8} (‘BuPy)a(MAA)] @P MMA o [480wW e[ &
zz 4 dz'@ Mtsf sdd B ter ¢ ECGPEHReQRERUR)(WBR]KY 23 Sgiro
dB3d Isd dzdzd IsOC ted dzO Is tsldy,d dzdf) iz @ t5 BZ@ A3ts dAts 3. s dzO Ry le } to
dzd dzB j dzL \&BQ Is t§f dz dzz y © dzd s @ R2EAREESe (' Budzizs(MAA )] oL Od i
fMls o dsjtcd®-HARp:Qs}('BUPY4(OH)2] g d 4lzd dzB j dzL 52 des?2 S d fpdzsis s
yJ dzlz s My tod s s & ©-fFeaB(BuPy)4(VB)]J@PMMA, Is tc O©-dzfm
[{ReeQs}('BUPY)4(VB)2]@PS d Is tc O-H&geQs}('BuPy)(VB)]J@PVK (PSi § tsdzd fyls d t
PVK T ff selkido d dzd dz¢ OteB OL tsdz) . slstsdls ki sdiv dzicl®©dzm
[{ResQs}('BuPyu(VB)J@PVK Qo IststeT Emf jhdets ftetsH j d3tsdeflis ted
Yyj delsdzr §j] Mots2Mlso O HOMkzsets di30Is] to fiPEz0] tc 00 fsdd?
StsHJBH.

s OCy J o KOdgy Jilstritc s®dzOMIsj tedzr 7 C B dzj € Mts
ftsdz L soOls! §dzdftetsy d dzjPEEENddY dzs o o j 5 H § fzezic f @3y f
dz' | dBOdM3BsLIsSRdzd Y dzad J ¢ dzO MksjRedBeik@HYys] ¢ & i34 fizgzh g
ftocsotsHddzd o oBHMBEER ttOMmMsotstc] . ZOMEBAL R dts §
Odzr f yYyibséts VWdE¢Mdiotse Odzdz" d3 ttOL 3 tetsdz, © Wk
HjdHted dzgj 6O BOHD s FRof e HBHSCd) cSdHtosW ddz' |
mise d J , - tosh 22 twOMlseo stcd dii3sMis! o oBHJ . JKEAOL:
o Cdzs yjdedz" 2 o POPAM, dets dzj MmeowL Odadz" 2 M dzd d
dzd yi MSdr tOMlso stceOr o 3" 9 OjIsMmw dL HJ dzH tod d3J

vtsofmj d3 dztso [433, 484PpB BIOC Y j] o ff tsdzdzj dede’ | T
sfdmr a0 ls o ¢ dzt Y ded j € §) e s jyuzddds s § © @16 tkd dz.
ftosH j dzOdzdz" A dmMmdzj His9 Oded 2 B dzd i sdzlz yd der
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{[{ ResSs}( H20)s] E2-CD} 2+, Ki[{Re sS&}CN)¢]E2 ((®D) }C DB A0 H d
Naif[{ ResTeg}(CN)g]E2 «CD} L-CD) AFB@ 4 ' dzis bEfmf jh dets o tetgle (O
oG dzt yjdedd ¢ dzOMisd tede-Hd 6 et gz§ HEE e dzo & PestED d Is
ssotsets 9" AatsHO dz¢ d3d dzj Myd deydd, dzs bk d3j dz " j dz
dsets CdMzstesH O, Yl MoawL Odes M 1 CtcOdzdtctso Od
1.3.333f Ols j tfifdizsmdztso j € dzOMls j todzr 7 Gtisteky @fpck njtshiy S

SteHd dZOydsdzdz’ =  tsdzd d3 tetso

s zOMils j todz' 2 BLNYABRBG(TNYs) ( SOS Y J, COC d tOdz
fdz ¢ RBSBEANB{HVPPCl{ , B " dz MWdz* G J 21 0 1 Y tdsHlrlir|
MCd?2 CtotsteH ddzOydWEloAdd 2. flsteaf d3y stsdz  f tsdzliz yj dzdz
ftedtsBtej dz Mots2fMlsea ® C zOMisjtedesets S dzj S MO,
sBd&zOMisd M iSO Isdf dydsts?2 Hddzw dzs i3d ddl8Rly j dzyc
1341 dskseduimMSd) Met2fmlsea O C d&zOMmisjteds & € 5By

1 sMStsdzr Sk Bsdz " Jqdzmiseats C d&zOMmiIsjtede 7 € s ©
o' R OOLsetss, MsOBdd dZ o otHA 7 twOMlss sts
hdd mw dmfdzj Hse OdedY YtesosHddzdm! JMneds ydls]
dn o -&PE jBOtfeysd3j Istsets, Bd h OW yOfls! to
Zsecdyuj MSdo Mmets2fises ¢ &zOMisjteds 7 § ts&Y dbp &g s
ftoj HIMlsOo dzj dzQj Loz dB'Os Gilgrdzjd faf-A B MEZY Hj dzd §

l1 jco OW ttOBtSIsO, ftsmeowh jdzdzOv dL ZQfhteds tcf d
Bdtsdsecdyj MSdr MdMmisj ZO-[Bsf B kit o @ dz@ y® d2[0 Q
o dzzlstcd € dzj Is tsydzts j f tetsdzd ¢ dzts 0 | dzif{ResQF(CrO6eh k Htd dz' G
sOC Y J Ctsdd ¥ ¢ Eig{ResSef(IB13(© Q@ LRUPheGlyLeuPheGIWHi OCCHi
MPEG550] . IGssz@ayj dacPzdz” 7 s H d dzj dzd BlelLatEds fiklsddjols
262, 298 d 252 &M, fMmtstlse jilsiise j dzdats. s tetsck
i dzj G4fiResBe}(OH)s] dzj G totsdzd COjIs o @eazPlsBin)s Oaz! Hzts - ¢
d dzsCOodzdL s lsimw ftoj ddi3kzh jMise jdzdets © yYydlstsf dzOL

gjtedV OBl B dzO tsff 2B dzd ¢ 59 OdzO friy=Zheizg ) Is
R. RanfrezTagle[435437] p o stster L EzyoOdzd oeodzdwdedj HIMYG
(BusN)s[{ ResSestls] dzO € dAfj stisdgdfidiz g tc @ ylefztls te d € dzj Issydetsj ¢
ZzO {tedlstesydlsr, O LOSCY | M slusiedalpjfifs® dzdf vejtsiy Ssd
tcjLlzdz O] IsOSdr dMmMmdzj Hse Odzd?2 BTN dzZs f BC OL C
B-dzt hzs ydbslsstmMdydshis: §t lsdsh jdds ¢ tof
dz" 3d; 2) ftesddtOjls o Cdzjlt¢d d &EOG&E] icHzsls
fdzj MO ftcdosHWIs ¢ d3ddzd d3Odz! detsdzlz tcOL telzh j dzd
o MdMmilsj gy Odz' Bk dzO, ftcj HislsoatcOh OjIs fftetsyy f
BOIstst dzyj W Odzd wj @SR tBBQAO Ljttaly, {5 Mo 5§ & dz6 bl
Oolstster MHj dzOdzd o' 9 sH, Bul)if R&SdEDMNIsY &dzv 2 Is §)s i3l
de' i3 sjwOfjolduimMidd ftoj f OOl Hdv dzj uj dzd

111



14, [SlsOt HtedyjMSdj S dzOMmisjteds j Ctsdsf dzj M Isj

{ BdzOMIs! d fifdsjon Siote@Crdp Orfif kL tsdg dzgsy 1§ dzj' g dizv j Is
Mo dsItcj Hd oMjr BIdMOdzdzr = 9 HOddzdetsdz B L
dzij dad3j ils MlsOBddz' dgf » dLEslssftse, tw©WOBKSISO ) 1 L
sj Okt , ofd xJ., ofMmlstehjdadlsin®mdidels) sl HISOE
CsejddHdr » CdzOMmisjtede » St dzj CMtse Isj ndzj ydu

I'fiter j, bOSdJ Codfdjsm" WBfonged cfds difizais jdeh
Ctsls) i3 J Ol kztcdztsc s [@5RY zide ldEdtaw™ 5 d@fcdasjjoL Gz ) d3d
yd mMétsets Isjmrdzgi ydw, Mmdter dqdzd Mmjdzi 20 d ¢ OteB 5
9 L OY OWdzdzs?2 O s dz® SOisdiztrdn W g toisEtc ©HcO o [ H fzt >
mMdMmisj i3z fted HOdzdets?2 Isj B j tcOlsktey 8 yoOmse. |
Ctscj dzdH s s j KegeQu{RhyTigeBuiRbI@SB2  CsiTceQi3(Q=S,Se . R fi
fsd LY desksOyds  zCQECHNilsg Qs dzH O decr tsjdst dzj € M ok
[{ TceQ's} Q%%(Q2)2%]* o TeeQR's} QF%sa(Q2)?%42] ¥, Is. J . f sdzlz yj dzdz" J
Y Ol € dzOMls j Teeefs?, VYOH tdSOCH j Isjtodzd dzOdz! dz" | Ols sk
CdOMisjtedyr | WHCO Hike ) Hickd .

Y'Y LSO ¥J ctkzff O Oolststtse kB ddSt tse
o Odets jNj HOoO MtsjHddzj dzdV Isj n dzJapbeg?,, O tjHdid
Mid{ TceSe} 6] , MR da0fs[14]. 1 Odedz" | MtsjHddzj dedwv B ' dz
COteBtsdzOIsO yjrdw dqdzd wkesBdHdw d d3d IsOdzdzd yj m¢<
lsj &3 j cOktcj 800Awu.

1 tsLYd, © TRYVoshdwurastfwzlea,dzd Ctso Odz jNhj 2 tcOBfsisT
desor 7 SOt HtedyjMSdr ¢ dzOMmls j to dz[438] ECrtsddgd dAfj t€ dnls
Mitedw R Odz CBEcOdzsGjdzgdHdz = € dzOMiIsj tedzr 7 € SABY
d d3j dzdzi{TceSsiBre] L Cs B r 4)4{TctSEEPdh (PPh)4{TceSe} 6], [{TceSe}l 7] o}
[{TceTes}Ter7] . [ JIstsHT MddelsjL © HOdzdgr = Mtsj H d dzj dzd 2
Hdzw  toj dgd W .

vOCyJd Brdzd gosdzeyjdzr 64 $MOYyqoOdedudz § ¢ dz(
Hy 2MisoffTiceBs}BCss Cs BreSedlo] ENaCNYf ted Isj a3t j e @B ey 6
15, 1ibjtesdijlsodzdadul nBYd) s oMb jegdg | ¢ 53 dzj

st CcodtdjsOddeduyj MSdn € &omsjtedy & €50
yqvw d tejdedvw, o dzdlsjteOlkztcy oMmlstcj yor Ismw { toc
fl dej NSz ST Bj lsOdzORd ©Hdso toj d3j dadats .

JHAddB3d dL §j o’ AsSYstOf mifiplsfQe i€ Hdej L Is § tets d3,
dzr 7 Ctodifdj CMses W o doREQN(QOMS $eH d dig.Befles} 1[ .{ 1 O
MtsjHddzj dzdv BT" dzd i sdzkyjdz" o 1978 MosRef Hs6
9 jlMmlsokzs h jets R Odz ¢ 56 j-iz00uqada] |g jtofcjdiaigdfls Htdgjj H1
Citbtgdzj sOdzdzd yj MSdr ©CBOL HEedYyj MSdr ¢ dzOMmisj tod
ftsj H d defs ded{Res ®6xSeiyTe}(CN)s) , GHj O O =7 O 3, 0 O
sls ftcjHr HEZM jJets BBjIssSHO MddzalsjL © HOdzdz" J Mtsj H
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CddOMmteds 7 ¢ s BYEMoShMBw] [ ( Re (44N, O t2f) + Issds C ks
Misjter YtHe jtccOdzdfMm:! oL Od 3BICELIs eod sd difp j te® L
8008 50Au, wmisEzftcEptcOL 59 0ded® s5CIsO1 Hisdyj MS d -
tots 3 aifMOSiyTe} [442,443] doltster wlsdj yosls, ybt f{tod
mMjter orlsjmdav s IsT @ M ts dd & Plddnists ¢ Gatlafs ] df B dedctOdzdz"
[{ResixMoxSe}(CN)6)°'.

1 dzj H O9 dz]424), tc @A OEfjEE RgFMoS,0 L WiIsr 7 o Mlsdz
d KCN B dz fdzkyd dz ¢ dzOflsj tedzr 2 Codstf dzj € Istse
Ke[{ R&sM0sSs}(CN)a(CN)22] . 1 sfpdzj HEze h jj tOfMmlsetstej dadj HC
ddv o cttwyj?2 o@®HG s deidHnizesiindsds Cagss O odgj ddssl
tcOL 59 Oded 8 € ts i3 dzg[{RegM:SHENls OB CTasK 4§ H Odzglets |
sOCY], REIOEOIZBEs B' dz M jhdets oo dzj yjdz o
fitejrtHdr 7 KBjlsOddess M DL fsE @S tds £ Sts@LH
) ts ) 14425, ©46]

{MBdMBH ey O dj ¢ dzOMisj tedm 'jdzck YRy ditg § jndz"  teds
Celsj B j cOlskztecdzetsd s OB zdz! detsets fddelsj L O «0Os, Ml
Se d CsCl ddzd KCI 9 ¢BdslDjAme. O dpjO Slsfjdsiz ity Betedds. Ada
MsjHddzj ded 2 MEEF CHOCYT D | s Ok 5 B 67 C BB ds Mdsjsis @
dzts G s W HO, O  I{RERsIEGE, C&[fRes03Sa}Cl e d
Ko[{Re:0sSe)Cl¢[{Res0sSeClICle [447]. | H Qjdzk dai'2dzd 1§ s dzlz Y dz
o BttcOddud M dn tcOMIYHRetOGIRCIdY - d JMEHEEfOSefAld],
Ctslstster j Br dzd dMytsd LsoOdr o SOyjmlsej o]
W ddesds. | dzv L stsets Isj Istc OB Iz 1€ dsdigd digigtS dgdsp o "tojO
rfand¢, HtBOO dzW dzd dzj 5B m3§H d B gzd ¢ te@d i e Ris Y 5 j EzH
5 0OS dds BjlstHEEg BT dzq fd dzls § L d 4OsDe)fRE:)6|Cls, ) ts
[{ResOzSa}(PE)s|Cls d Is tc O-HEgsO3Ses}(PEts)2Cla.

[SdzdBH | sots/ oz Bip @RI s Pdzd i MS d J ¢ dzOf
(H3O)2[{ Mos-nWiClg}Clg) (n=06) B'" dzd ftsdzzyj dzr@r oL Odd3tsH j 2 fr
ZdeH jWERfhd Isj BYJ Q) SHPRAREE N j ] L O] "
Otise n das'tc OF lsikOc GD Isast O qHAEBRH Mo YIER} Glg cBUNF Y BL o S
dzd izs o f sz fmbpls a o Ols! fsdzzyd o " z¥ fryWaN)[friMiz fry
WiClg}Fs] 3 S @ fs 5.

("d BHddB foddkjtesd 6jlilsjtesdsj sOdzdzd uj M¢ d -
dzd ts BIPfDH | e Ol j tedzr 2§ 53 dzj € MModsistdztel*ed dz@ Ty
ftosdL o@49]dz" jj Odedetsy MjHddzj dedi B' dzts  sdzkz yJ dzt
Meitsets CsdzdyjMlsoa © dBsdzdBHj dzO, dedtsBdwY d d&HO
sOCdd3 BBtOL sd3 ¢ ZOMENmdsl:) € sdgf tzPlgo EEQHHA o
LOCtedMmMlsOdzdzd L s Odz & tOL dzd ydgr = kfqpdzsea dwir, yk
[{ MosNDbIg}(H20)3(OH)s]  Ke{ MosNDblIg}(OH)e] . | sBOo dzj dzdj & tcOMmlss
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ddzd ydodzdmistsets COdzdw ( i PYNBr dzif Helfto scfidflsH €8 @
C ts 3ffigg o€  KsNKshHO)Cls]  duN)§[{PasNbIs}(CN)g] , Mtstslse jIsflse j
16. 1 OC dz¥ yJ ded J

]l HOdzdzsdz SBL Bt dzdls]jtcOlkzter MdMmlsj 3OIsdL d
sSO1t Hiedyd MEdrm ¢ dZzOMIsjtedzr = Sl dzj CMse d3sdzd B+
sls §fjteor nff ezt cis®C dr ¢ &zOMis j tedzr ¥d ¢ ¢f d3ktf iz dadf,
dzd ydz' » -AdBdYLEMCdrHomp BB ROy df~tc O& 5Ly
ftod i3jvdpj dadOL dzd ydz' ~ 5B @ZOMISK - § HAQdzS e dzidd Isgj t& jdz
o fMistcj wjls ipYslds ejy je@B t5ts § 5 § sdzlzyj dzed® tf Blisgzdz
ydoOodz des fteddzi dzgddz3r = o IsOCdr 5B #AEHSCRO IsCO@E] L
SHAROCt dzg Mslstew dzO tsyjodudzlze f jtemt J €lIlsd o dat
BjHIdYyddzmMSdr Isjndesdzse d2 ,d dtc @BOS 53 tsod3 j Hogdsdz ddEsy| QAL
sOydedzdzse s dmMmdzd Hseo OdzedvY fOCIsdyd MSd dzay BT

v 0Cdds BBEEOL B3, fJte] HYy daRdzd z g d 1820 4 tsiindg O a
mMfjSHdHysdz L so Odzed™w 1SOSCdr S ZOMIsjtodz” = MBJ H
dBd Hd ydde .y Jrdfsedeod Zd3j o Oj s dMmMmdzj H tefo @zish j ~tc Qdd
dz' = © tdi3ffdzf WdPEmEsijjtecy O d = 3OSty e dd datsted Walgd W d &O
dz" pdsdzse fyd €. iJdd3 tcd L Istsd3 of Btstc B dZOMIsd dMmfr
COC dO0 dmd BdujifdsRimlse ©, 1SOC d dzO0 ¢ j tco d ydz
BddzsecdyjmMeédr + S jtod d3j delstso .
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1fold 2. CCfmfjteddsj dzlsOdz dzOw yOfls+
21. RMABHAY j ©jOcjddst d dLBjtedlsjd d j ftds

s zOMmisj tedz’ §  Y{RegHIMZNYe] MK4[{RecSa}(CN)e], Ka{RecTes}(CN)g],
Ke[{M06S}(CN)s] K[{MoeS&}(CN)s] B dzd f tsdzzyj dz@ orf MtsC tsls
wdlzdd Mtstslse jlsMmisealzs h dr { BBz RésSEEBr Reffds,j ZnMosk)ddzd
MosSes MKCN f s d3j IstsH d € Od3, [21B, 3808RR,d480] K{ MoeBrs}(CN)s] d
Ko{Moelg}(CN)s] B' dzd ftsczzyj dz@ o Mmstslsoe jIsm§d2faL & -
BsH J 2 Mis al)f{Mp eXc}BND3)s] ( X =K@\Nro, Oy)j Isfipdztseo sdz tc O
or j ME[RQ}(CN)g] (Q=S, S sz yOdzd OdzOdztse d ydzts 3
Najf{ResTes}(CN)e] (3. ). RuwNE{ReQs}(CN)s) oL Od f3tsH NaBBHs® d |
Oy Is ts dzd(Bug\a@ResSs}(CN)e], (BusN)a[{ ResSes}(CN)e]  (BhuP)4[{ ResTes}( CN)g]
fsdzz yOdzd oL Od dztsH j 2 Mls B4 {Re@:s}(ENY ¢} cBusRBr (QG 1 ISd s tf e
PhNCI (Q = Te). Nao[{ MosXg}(CN)s] (X =CI,Br,1) B'" dzd f tsczzyj dz du
Ka{MosXs}(CN)s] 5 3 IssHdCj  ONREQGOIN R = 3 B8.
Nas[{M0 6Qs}(CN)e] (Q=S,S9 {f ts dzlz Yy O dzd KeIMpGQRBEB wdss o Y tsdz’ L
NaCNo d3j BNsNas[{ ResM0o3Sg}(CN)s] B'F cdz cdz¢ B j L dets ftoj HisMIsOo
dzd dz" &3 (R1 M &l { ¢61) .

Ki{ResQs}(OH)s] LBOH ( Q = S ddzd Se) {§skzzyOdd dn
dzd d3j detsiztsi ts § H de@eBraffds'm tRjed Miso s 6 OS ydd M wOMY.
cOrBAN = SP3 @d=2%9e) M fsmdzjHEzs M ddBd tslsd"
sdzsdz, tOMmlsotstcj dzgdj 3 ftosHEZSISO tj OCydd o ot
BiMji2 d StedmlsOdzezdL Oyd,j2?2 bkSOLOdE - SOddjo
dzed j &3 otsHdesets tOMlse stc®@ # ts MIH.BIw[REQI(OH)els f f 5 Gz
Y O dzd K4[fR&sQs}(OH)s)] f sfypdzj Hiso Ols j dz! dzr ds oL Od d3tsH j 2 M
Cgmislsts?, ftedosHWh j2 ¢  or fOHj dzd ¥ dzj 2 Is
[{ResSe}(H20)4(OH)2] [397]  § tsfdzj HEs hdds oL Od dBsH j 2 Mlse g
NaOH

(BuaN)2[{ MosXs} Xg] f sz yodzd mMse dzOMmdzts  d3f166ts 41G]S O
(BusN)2[{ MogXg}(NOg)e] (X=Cl, Br) B' dzd ftsdzkyj &z & dElo& s H
oLOdABsHj2MIsde j di3 MBuwsNGH NMdeXg &g & BINOFs o Oyj st
Ce[{Modg}lg] § BdzyOdd ddst {§  [ld]oscRgBEH jiapigiEaDedid
fted037 0 dzd €88 Modf I ted O dzO dzts ¢ d y de'ls? telsfiaizts o iy ds.d o
W d tc digmaAldrich H | MisOB ddzdL qtetse Odzdzr 2 f klsjdz 1+ CMist
NaOH o' fqlzh MNg8n. Zz@dssHzd W d ydtetse Odzdz j MW jtodyd fr
tesdzO B'M dzd Mddalsj L dqtetseo Odz” {451] tc Odigdzd dijtftafdi CRdzdzas
32 ftwdtsBtcjlsjdz o W dtcdzd Jdsyem aeteO MU dng, daj .z e
slsdsmwilsmw ¢ ¢ d&zOfMmMmEz yHSgmdAldach tzd B #Hifa femd s § tg OIS j
M dMfcd LseaOdedj B Misdzj 2 MiteiBtcO or § sdzdaW dzd fi
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t Jdzlsej desmistczC Isktodzr 2 0OdzOdzdL zBadeCXBAPHE O C
ddzd Bruker DUO; 1t j dzlsc j dztsPHilipsd@BD 1% 0@ dz@dzci Ldzd etz
otsLBlzYyeefkdaKy) = 1, 540589 dzj i3] BBHEOMWOdzdL B ' dz |
BZCHN-OdzOdzd L Olststej Ev-Mmgy Ebtcor L ®F MOdzs ) f tsd3t
Stetsdzd Stce© VERJFEXtwB g § MY J CClsatdr  1f & didis' gf Catfd
totse MtsjHddzj dzgd?2 o Mmtstsdsjodrjls Mdz® ZM{ j &ls tst®©dgsls ts jo
uf J Clstcr HIWWEL desets Bistc Oy JAYiS-NIR FLGLPGpatAtophlny 1
tometer{ShimadzuCorporationKyoto,Japal ; R MMdzj H 50 Odzad F d3 s HstsR
My Jd StesMC sq d df dnv 1 CalzdztS IRGPIAEBLY BHY (s dzdzj dzs  dzO
PGS2 (Carl ZeissJena Germany d0 o' MsC stcOL toj h O h j dHp5091 |
( Ther mo Scientific) M toOmfr dzdIsj dz! dats 2 CC
cSeaSpragetce s d MY J tc BOF dzdetc s o PldaghdZd1@RA0TableTop
SEMf) f tod fyBrakerQWANTAX 70EDS Y ¢cft Mg jSlster L O df
BrukerAvance20C v o j toH tsIS?PSHCP-MWASc [ thif j Clster L Of d i Odz"
MHz BrukerAdvancell; tfdzj S zdiOthydgis o " | ~ Ot OCIsj tod H-f 6 & ded
COsh jd3 nicsagidattCIcDWJ M ~ totsdOls 56 to RL-debMixgdBis 2
BsteW sdzsedy BtOL Yyses dJqLEkzyodzd ftod fohish d *#
JEOL JSM 5700JEQL rySMo®20OQ@F d ftesfoe jyde O
¢ sifibta 120 Zeisy tcOMftoj Hy dzj dad j 1 dzj 3] delstso ff s
My jSktesMisfdd ~0OSCIs] ted Mlisd y jBips Sclentifit Rublighters
Ltd, 2001) ZuJ dzfj dtc O fstdzif izjj g™ §f 5 tsBI j Bz KO
L s Odzd dzOL jtedz" 2 MEOdzdtelzs h d2 CtsdeV s5C Odz! dgr 2
|l nc., Jena, Germany), {§mstesjddzr 2 @ d&zO BOL J
9 Odzdz" 2 ZOL jtods' 5 HIBSHESBAR AOKBR QAN T d6 3td s/i1j. C4ls
aOmmy J CIster  f sdzkz-|f dz< s dz® d3 3Ol jn o ' i MaXis 4GKEBruked L tc
DaltonicsGermany;s j odisc tc Qo d d3j Istc Wy p MY & o ®ded dafjiv TGEZzO
209F11ris (NETZSCH o ddzlsj tco Odzj 8B @dizy ) Lot tizfipls 2 4K/ dz@ dz
o IbtsCj ejddv (30 Bdz/ &3ddz) ; H isdgj tdapdpPzOc @ L dg,
o tsHJd dzd { tcJetapimiEbLs, [ ONHCtcr  sdzizhf §gs s da®d
or MtsC e 5 tdMaxisdQG (BrjkdzgBaltonicsGermany ; §dzsdg 2 MtsMmis Os
o dzgzlstcj dgdzgd »n e Odetso SCtor Mr fftejHjdvdd ftd
OdzOdzdL © M dMmy tsdz! L 59 Oded § d3 M cf dardts 15 Is tal FBeclets & Hzfnd
skzls WwWHjtedzs?2 WdLrds&d o] t(61) .

rdzv dLd3j tej dzd?2 + B3 mmdd fftsdpis™ Qdsc " BJ >sB e OH
Sted Myd delsdz” d3d Mmisj ¢ dzw dzde” 3 § dzOMmiIsd dzOd3d .  dzw
dzdj B" dzs LOHOds < 0,1 fted 355 dads. sSOYH' 2
sHdzz dL dzadr HJj Ol tcdtctseo Odzd f totsH [z g Ustiz? LA O ol
B3j tej dedw f totso B Azt O p'd LOL BEYHOZdM! dzOL j
(Hdzd Isj dzt detsfls: 62 4H87/ RPOTI SsGh)] S Isf 8o Odzdz" J
tcso Odzd ! dzO dwBdes e 56 OdzOdz! dzsd3 W tsls s H-] X)) .SCAsGeoRdS
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1L di3dMidd OdzOdzdL Jtetso Odzd stipakfi Bdgfsfets? M fiwg olga t
C4334 d C5094). so0Odzstsor j or aotH" dL dzzyj dz
filsj d3r dL di3j toj dedwv OB Mtsdzt sdesets CoOdzlsso sSE ts

Photonics, C9920 3 ) , CtslststcOW MH jtey dls CMj detsdetsoe z®

HjdedWw (HdzddzO otdzder otsLBEZYHjddY L OHOdO dO
&ZOdz! dzf 2 WtslkstsHjIlsj CIstste ( H3ddmamat su Phot oni c s
22. [ jlstsH MddalsjL O d ROtOCIsjtedL Oydd daetser n
221l.dddzs jL tsClsOl HtedyjMEdnr CdzOMmisj tede = € st d

b d dzlsNau[{ResTes}(CN)g]

Naj{ResTes}(CN)e] f sdzz yOdzd oL Od diz3tsH j P{ReTefsj(Chl)6]tc O 1
(3 6, 0,817 d@diBtsdzr) o 500, &z OyJ & s 02§ Is wyczuz@r!
ted dzO fted ¢ jtoj dzj " do Odzed di{ReiTEHEZR) j)dzdiE IS2W disdiry AsHtds
fsedmissd Misj ¢ dzv dzdzsds W ddz' Isted d YaRBAFEHECR)k]
tcOMmlseotstewdzd © 15 iz 9 sH' d finsigsCoddv didftsizls IsWtafsda’ C
tcOMmlsastc 3 j dzZOj BBIsE 5 § 2RI GHENE ¢ =z {SOIaiglfodR)s Clshy @1 &N
1,38 G (70%). cNeReTeNmOGi2EENB4BY € O2Hj dzs: % 3
EDS: ftstlsdesh jdedj Na: Re: Te = B@z9: &) dzls8 j dzts
dzscts OdzOdzdL ©, BT dzd ftsdzkyjdzr fklsjdd HdgW W EZL C
Csdif dzj SMO o [ Ad.

t d dzlsNatHs[{ResSe}(P(CH2CH2CONH2)(CH2CH2COO))6]

s zOMmlis j % tztz@ diyafHi)ResSes}(P(CH2CH2CONH,)(CH2CH2COO))s] B ' dz
Mdadzlsi L difBac@®dz] 3PN WER[IRE:Sa}(OH)e] MIs tc d(2y d O dz¥ tis fd -z
W d dzteRfCHCH.CN)s) § te 830 B. 1 dzv Is sNaResSa}(OH)¢] (0,972 ¢ 0,50 d3d3ts)dz
tcOMlis o BIOWsdzdf Mis d dzdzd et Pudz@ztzy j o7 2 twOMIse stc {f 53
dzzt¥ f totsB d taCtm dPdpydeaxOsfifp j 2 Mw Ctor h C 52  tflet HHEN:O 9
(0,966 ¢, 5,0 &Bsd ). ItsBdtetkz § dskds oL O
sjuyujdedy 72 yofmse. wltsdls lsd@Bildls!, ybkt ftd
tcdds © otsHJ; Isj €3¢ "z to@fldzg Bted BBdzo dze sSteWw Yyj 2 9o tSH
Isj d3astcd ydzdi o 2 tOMlseaste kf Otcdo Odzd HB 5 dgdz
Yylsts ftedo jdzts ¢ CtedMmlsOdzdzdL Oydd dLBrls¢C O ¥WismW
MisOdzdzd L s Odzdzs G 5 W v IPHf[dz@ tsdn zi- @is § d3 SkiAfzQig dlzdzts |
hjimsots ftosd 9 0dzd estwydd o3 lsOdsdzsadyz (3 1
WesmWddzO, d Mmdzsea O twOMmMlseatstecwdzd © 5 digdz 9 tsHT .
zv dzd dLsftetsf Odegsdz (100 iBrz) Yy € dzazpPidzs? &
dzj o Bdzistf ' jodHdse s SMOHCO. [ MOHBC Wujdy jldmisio G
I " attH (teOMMmud Is O dzdz>HI{ResSEg)(P(CiEli@siNHE) (CHIXTH2COO))6])
MsmMis®od& ¢ (75%) . EDS Na: Re: Se: P Isjtstej Isd-
C dzj o34 dzls dz" 2 ' @ dzf dzg{G@Eao NeNez®soPsResSe C 19,7, H2,8;,N2%6. 1| O2 H J
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C19,4;H 2,9;N 2,5.ESFMS (i ): 1620Hs[{ ResSe}(P( H2CONH,)(CH.CH.COO))e]? . 1 Is te 15
dzdd d MEeBZ{EF&@QO B &ZO SHEDF H jidddjdds) ek dESEHSO deXf
BOMY J SIstesdzd sted ud ME d .

t d dzlsNaiH14{ResQs}(P(CH2CH2COO))¢]

NaH14{ResQs}(P(CH2CH2COOX)e] (Q = S dzffe)B ' difdts dzlz jddar te s Is j o C
dzts s O ¢ YMi{ResQs}(OH)e] M Is to (¢ Ote B ts5 ¢ W b M off dizig egtc s - dzts to
(P(CH:CH.COOHRL H Ofl 9l j o3t j tclGUs@mts j  j4&d @ idwe H j oA @i v -
fn O dzts h Hj dAdaxHs[{ResSes}(P(CH2CH2CONH,)(CH2CH2COOY)e].

a d dzls[{ResQs}(PPh,CH-CH>COOH)]Br.A HD

150 36 (0,062 BA3ts)dzCsi[{ResSe}Brg] L OHJ dzdl50 &3¢ (0,056 B3 s)dz!
Cs[{ResSa}Bre] L Ok 150d3d0,58 i3 d3t5)dlPPRCH.CH.COOHB ' difffd3j " @ dzOG te Iz
N J defnls J € dzvOdggipbizédidrls sic© BLj @Y O ddedgdzde jHot® padff | tcJ0B 2z to T
YyjtejL 48 vy OB zdzz d3j H dzj dislgsdzlfisjnteBbs) e dzdd Heasm ¢
Yy dedzr 2 f dzOe tcOfMmlseotstewdzd © Oyjlstsdzgy  Wddz' Is
sMis@oah d2mMw e jteH™ 2 HtwsHEZCI MEhddzd dzO o fsL

[{ResSsH(PPh.CH,CH2COOHYBroA ¥D: | ' 1 A4 d3q75%). | Rigf j S Iste O R
MelsMmlso e s oMj =& O0EEGEED)7 240 itlfr G4 12 jO)B ( C
1234, ofj BMkOd d' j GYdHOj & j §dCd Hdwv- ¥
Zdets Mkh jMmise jdedzr & ) H acoBEMPRaSE y € &AUS 8,26.qzv
1 O2Hjdsts: C 3 %EDSRgSBrioj, 9K Sd Bj, S 6: 8: 2,
ESFMS (+): 1461,9938 ([ResSs}(PPRCH:CH:COOH)?") . s t5¢ dzOfdes s j te o
etz OdzOdzdL 2 (wy ¢), MEBE Hig daf e jj tf ok O fojf bz
0, 6% d3j y OB HOs jdste2iGsd yj MS OV DO desiizj 0

[{ResSa}(PPRCH,CH.COOHY|BroA ¥D: | T 1 187d5¢70%).] Rfsf j S ISt OF
Mezlsmiso ks s ofMj ¢ Ok 0tEEREEQ) 240 Gtlij G4 13 jO)B ( C
123490 ] GMsOd d' j SYdHOj & j §dS¢d Hdv Wshyd
“det Mmbkh jMise jdedzgr & fH o ehHsBraOsPeRESe d iCdzj 3, %K d
1 O2Hjdets: C BOS 2Rey1Se; B sjstejlsdyjmMStsj 6: 8
MS (+): 1649,744 ([{ResSe}(PPRCH.CH,COOHY?) . u 1 ¢ § &S OL OO f
308 f] flsjtej?2 ojMO ftededdL & disdts tg® day,i M%
Bsdzj S A MEMsOo dzv jIs 0, 5%) . [ sdsCtdmnlsOdd §
sjd& HgWW L ddt HdeBdose@igko 5ts o Oy, lstsdedlstedd

b d dzlsNau[{ResQs}(PPh.CH2.CH2COO0)] A #OKQ =S, n=18; Q = Se, n = 16)

100 d36(0,032 d3d3ts)dffResSe}(PPhCHCH,COOH)|Br2L: kO d dzd00 d3c(0,029
dzsd3ts)dfResSe}(PPRCH.CH.COOH)|Bral FOte O M ls o B1i0W3dads HH 5B O $AAyEW
NaOH. 1 Ols § ds O ls oH®BIO o dy azdq BN&ENH, Ylstf tcd o s O H j dz
Nas[{ResSe}(PPh.CH2CH2COQ)] L 1.@ Hf dzdNas[{ResSa}(PPhCH.CHCOOQ)] L 1..@. H
l stetsh € ftosdzr a Odzd dzgj Btsdzr "ddz S tsdzd yj Milseo sd3 -
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Nas{ResS}(PP.CH,CH.COO)] A L@ H' 7 02d3¢95%).] Rrfgf j ClstcOR
Mizlsmlsozs s o M) =~ Cots OB 1j3 Y ddstfindz., ) , o Mmj
B §dSd Hdzw WMV ddss st dzdd ©tizn Bz 82D s 1 Gd
I 7 ydmdzj datsliooNaad¥oPsR&Ss: C, 32, 4; % 3 ,00;H jSts7T, T 3
7.9%. EDS: Re: S: Na Ijttjilsdyj mS ES-MS ()8 7294856 1 t
({[{ ResSe}( PPRCH.CH.COO)q]} *); 980,3113 (Na[{ R&Ss}( PPRCH,CH.COO)g]} ¥);
1481,9602 (Neg[{ ResSe}( PPRCH.CH.COO)]}?) . vl ¢ Y sCOL ™ 9 Oj 9 Bfyls
d flsjter &OMMr ftedsddL dlsQ @ s 820] 19 d § Poin WD ¥
dzj C 2@z RisMisOoadzw jIs 9, 7 %) .

Nasj[{ResSe}(PPhCH,CH,COO)] A L@ H ' = 5100 d36(95%). | Riigf j S Ists
ftoedmizlsMmlseo s Is o fj " BQ EARBOOEIAA 39 4f, s dasff)y hlsOd
By §d¢d Hdzw WshMW Jddse st dzdzd ©tizH Bz iz g Kz H ded
1l m ydmdzj daisHiieNadDssPsResSe: C 29,3; H 3,%. 1 O2 H j dets: % EDS9 ,
Re: Se: Na Isj stejiIsdyd M&E 5j6:7,860,0.8 EAMS (I1: tc &8, ¥ q7y Jj
({[{Re 6Se}(PPRCH,CH.COOX]} #); 1105,4989 ({Na[{ReSea}(PPh.CH,CH.COOX]}*);
1669,7404 ({Ng{ResSe}(PPRCH,CH.COOX[}?) . wtse dzOfMmdes T GA, Mmis)j
HS0BOd Hj Bsdmstedtelzjls §slsjtes dERMME Pdd gz
tcj Isduyd ME Ow { 5ilsDtctsInds Ocgtedaizjj Isz &, H %) .

sddzls j L € tod fiyls Neasi BRagQup (PRISCHTH.CO0)s] AAD

150 (o {¢] (0, 09 d{Recig(@EE' ) dqakdga 150 (o {¢] (C
Nas[{ResSe}(OH)s] d 150 d36 (20HGHZC Oogkis czfr figlgdP ® tiz d L O
o Milsj Cdzw dadzzt OB dzlz, Ctsltclzt03 L OB jzj L OF &V T
3 Hdzj dzdets tSr ZOHddzd HEts CtBROIds?2 Isj Bf j cOlskz
B3r dzd { s Odesdztsds d e tsHB2 d MM ddzd dzO te jsdzls & [ ¢
MstckC bkztcdzetsets OdOdzdL O tSIsH j dzw dzd o tokzydalz® dL

Naj{ Re&Ss}(PPhCH,CH,COQ)g] AAD: 1 F R tSH: 265 -] ¢ 1916 Q)
MkMmlsakzs s ofj =~ CoteObfiledC®@T J 6 F FODEXM1 395, Wi (
8200 oMy MilsOdz dzr@ § Wsdnw O das’s js6tfsd Oaff ¢ odizn O -dzO
dzds s Mmikh j Mise jldzdal i dojHdsiEctNE@MPRESs: C 35, 0; %.
1 ©O2Hjdzts: C 3 4% EDS: Rg:S:N¥g jlstc jSIs By j2M & 54 6 6:8%44,
vl 0 fsCOL" 90jls fpBOHdsdz!j dzts lszkO Mt Fads dzdL d s,
50 G&826Isjtstejlsdyj M OW ,Of thdsjidsO o 4z (g tisdz j3€, ) H

Naj{ResSe}(PPh,CH.CH.COO)] AOH ' 7 289d3q90%).1 Rrfgf j CIlstcOR
MzkMmlsakzs s ofj =~ CoteObfigdC®@)T J 6 § FODEXM 1,393, Wi (
818. I yd miggNde@1sPsReESBe: CC, 31, 1; 1 2, 7%. 1 O2H
Re:SeNas  stcjIsdyj mMSés] 66884 0: fltc@OCIsdhypmYusiS OL '
308 d ysljws &EOMM" §teds ddL dedds dast diod 74 99
4 Bsdzp@ s fids O dzv j s 2, 1 %) .
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b d dalsKpu[{ResS}H(BTA)s] A BtOHA M0 d Kz 7sH12{ResSe}(BTA)s] AtOHAH0

200 (o] ( 0, 1 1{RecScHgdisiepiz FOH K ozd 200 (o] (0
K4{ReesSes}(OH)e] L OH Mfd3j P Odzd M 20 01,286 j 04 6Ty Od3dsEHaR!
9 L O OWdzdzts? 0O @Bt bsdzjud fladd BB yOfMmtse. 1 sMmdziy 57
iJd tOfmMsesstewdzd ® 100 Bz etewyJcets 1 IsOds i@ d
sBtcOL so Odzdw™w tstcOdzy j osets CtedMmMlsOdzdzd yj ME s ts
O BLHER] .

KJ{ResS(BTAY] A3 . 5 E:DOHA &t 53 o3¢ (91%). | r yd fmdzj dzts
CaaHs3KaN1807 sResSe: C, 20,9;H 2,2;N 10,2;S10,8. |1 O2H jdes: C 20, 2
108%6. EDS: K: Re: S Isjtejlsdyj MS € j 196 :Me: Gk Jlff tc O

M = 330 dek (2., 27850), 297 (§d2504@8D
66600), 211 (205000 &1 o 0, 1 [ o 5H deedy BIOMB=BBO & f
25450), 297 (fd , 42500),MEIOE] ZNsHE GY OF
B i §dSd -Bujder sls 2], sdO. stdhsOdkd , ftdcs!

tjdidsejdzsomMCdrn dkyj?2, GHjdvdd Sl SHOHEWO) C
dmYy Oted ded v .

Ko7sH124{ ReSe}(BTAs A®HAHO: | r StsH: 230 &¢ ( 88 %)
Ca2Hs7 2K 2,79\ 18010RE:S & C 17,8; % R2O0Duj dds:8, ® 2 EDS;
KRe:Sls jstejlsduj MSsj 6: 8: 4§ ulotc OLelSehbddis =340, 6
(h, 15750), 310 (h, 28150), 282 (h, 6325
(h, 200550); Cul o 0, &gofMoipth das4d tw(OM,ls o Is3eQ 5
24950), 282 (h, 6MT5QC)te' 2MsH( 6 DEO P MjRESY C
Bj dzL slsted OL 5 dzO.

4 d dzlsKu[{ResQs}(1H-BTA)4(BTA)2]

o 5] H J dBu[{R§O®s}(LH-BTA)4(BTA)] (Q=S,Se € tsdzd ud Mmls e § dzdzts
odHJ SeOdey d 9" n fstctsh C s fzlsj d3 f SHC
Ka{ ResSe}(BTA)s] L BtOHE M0 d dzéf27H124{ ResSe}(BTA)s] E®HL H:0, Mitsls
fMlso jdadets, 0, 1 [ twOmMseatstctsds HCI HBts Isjrn { stc,
SlsHj dgjdiafted ¥ e dtetse Oded § &3 (03 10 Oldsjj g J ffdd " d ded Yotk
H dz%eHEN1sRe&sSe: C 20,7; H1,4;N12,1;S 128 | O2 H | dzts: Cl2,2: 511845 H
I'r ydfdzj dzdssNHeRENSe:C 17,6; H 1,1; N 10%. | O2 H1B,Azs1,4; & 10,%.
EDSf sCOL " 90jIs BlsiklsMmMlsodj COdzdw d ~dzstt® o t

g d dzls j L-CaORRNp(H20)2] [{ResSsBr2}Brs] MECN

s Hddzj dzdj ¢ sdzzyOdzd dzOG tc] of{ReeHBrABr el d3( &4 ,
0, 03 WB®set' )00 ORP,h 0, 3 FHLBBEA0) 3¢, CACD 4By jdzd
stsdzd stc dz! desd3 tcOMlseotstej (25 dgdz Oy Is &k 683 daliz®
LOj &3 f Otcdo Odzd Hts dzZOyoOdzO o'" f OH jdzedw CtedMm
80%) . [ sdsC tcd Mmlis ©dzdzr HdzVv  toj diflsssdzzozChviidic ZH dsWizitelxt

LY dieO o twOfiss 5 NG & dgtf drjdCifgEH dReCat@PReS: 4 1 8,
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2,2;N0,9;S6,00. 1 O2 H j dAt62,3;Nu0,858,0004 ; #ndl j € Istc'®:  33,( 1PLEQ )
(Mm. ).

g d dzls[H(OPPhs)2][{ResSeBr2}Bre]

KJ{ResSBr}Brg] (100 e, 0, 04 dBBRsd ) toOidPehs tey
(100 d&c, 0, 36 disdz? ) wOmMsoatstwdzd o Oy lstsdz
hdo Odzd, HtsSBOo dzWw dzd ¢ Off dz¥ -3HBlgd dzf tg @fiplg ad3s tdc j O
Wddz! stcseo Odzd @t of @relzdp ot ®EI j &3O 10 d3dz, 1 s
dmMf sdz' L soa Oded j &3 f Otctseo HJ! Isd dzso 56 ¢ te®Mmtdz] | k2
fyls O dzdz' . [ sdzts € tod Mls O dzdz' ftoedctsHdz j HdzW tej dz
sMOHC O otezydzze . I r ngisj @5 dakg € B3I Mlst fsts dgdk
fsdzzyj des dL ®BOstsydsets tOMmlsa tstcHeBrdOPRdSE o0 Qudz
28, 2;%1 1 D2H jdets: % 28,4, 1 2,2
222.uddzls jL BClOLHtedyjMSdE € &zOMmlsjtedy & € sy d

¢ d dzls BusN)2[{ Mosl g}(N3)s]

500( B 20 dipdoplsf(NB)] d 239 36 ( 3tg GBiPls adiye
® 50 |z OyjbtsdzO. wd3j M!' Sdz®ctsjaPdefjfE&d OGS
Iseo tstc, MsH jtey O d2 f totsH-LE B dztisdsts j A @zef € G5 Isy Jlsdj
t Omlse sted Is j dz EHOdY dzd dz0 totslsttodzsds dMmif Otcd Is,
stsdzO. 1 twtsHEZSCI or Hjdvdzd dqL tc0MnisCottdizdOy jffriddso] @3
otset 1 WdwO M fsmMdzjHlkze hddz yJ delstedW 26 d tetso Odzc
RS (70%) . 1T aHpEMENGZE 165843, 1CN 12%. | O2 H j dats:
N11,%. [ sdsStedmlsOdzdzr , ftcdeHdz jJ Ha&W d] dzlseziz
BB Hdzj dedets? HdWWEZLj2 §Otese HJi Isddzseotsets 1 Wi
MkMmlsalzs s ofMmj =~ OtORBj ©ides P HBEINIAIMAG;3s9N3) R F330;
G(Ns) 1 634.

g d dals[j u «CafOPPhs)a(H20)2][{M0osClg}Cls] MECN

CaCb6HO( 93 d&36, 0, 423(ABBDHdz'd3c ,d 1Q0BBh d3d3s dz! )
cOMlso stc® o B8H O/ Oyd Istsded lss@)f{bzosCGls}Cle]6H0 { BHAzj BE
BRsdz? ) HBBOadzwdzd ¢ tj OCSydtsdedets?2 Mmd3y md d 4
Iso stc d3j H dzj dpfiztsH Gs ~CdFONda@IdEZs 2 IS d3f J 6 OIskzter d
CtedMmlsOdzdzd L Oydd. nFRASOPPE(HAOM[IIM0ETHIGLE] 2HC N M S B
tcOdzd Wddz' steOydj?2. [ dtsStedmlsOdzd §tedcHA .
tc O dzd gL sBtcOL so OQohprwismMw2 9 & iPAQdE O.I( "8 @d fifdzj ©
CreH70CaChaMosN206Ps: C 38,9; H 3,0; N 1%. 1 O2 H J dzts: C 3% EDBS I
Mo:CaClPls j stcj sdyj MS s 6: $:1,1:13,6:39 tetdtdnd@sldnds\y jzfty Csts
Isj tedzr | 1 tsdgtff fij'C Isdg ORIGER €.), 693 €.), 719€. ), 9 BR=0)ifMids8 ) ,
(M. ) ,c),14B&6¢C7 ) ( 165@N)(IRp@6YP ( Mdz. KO3 BB I 5 ( ffthitc)
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o ddzls § L -[8CE(OREM)}{{MosCls}Cls}]o

[y FEHOPPR)4(H20)2][{ M0osClg} Cls]l2CH:CN( 1 00 d&e, 0, 042 dBAis
Isj &3 j cOHlacjIs lapdedj 10 dddz. 1 tsfpdzj tsn &z@PHEzC
[{ CAOPPR)sH{{ MoeCls}Cl}] .

v OC Y Js tc O-HABHOPPR)sH{ MosClg}Cle}lp ff 5 dzlz y O dzd , dzO G tc §
(H3O)[{ MosClg}Clg] 6HO (1 2 2 digts dz'0),.,6HIC aC22 dBc, O, 10
(167 &ec, 0,6 GiEdY tddR5d didrizmdsts dusOfmls o stc O
Isj yd dedj 3 @3 ,dzduids tif tetitccpo j dzts € Bt OL 59 Oded s Y 4§
I T AtsH: 2%)0. dics dtO®Oted Mis Odzdz" Hdzv tej dzlsc j detsfylste
dzz¢ dL BteOL ts9 Q9 nyiddnsih] Wzt tsBe@ioaDsPs: C 38,9; H2,7%.

1 O2H J dats: C B &EDD® MoCHCIR2Is Btstej Isd yj mS tsJ 6:1:1
6:0,9:14,0:411 cdmkzisMmilse zs s o fmj =~ O ESjlsC lsctated T dHt IOdz t( fiii
(f.), 724 3REN))L 120205 ff.Meg. ), BRO)i(3M.9)5, (439 .

g d dzls[[Ha0(OPPhs)s]o[{M0oesClg}Cle]

(Hz0)[{Mo«Clg}Clg]lBH:O0 ( 100 ¢, 0, 08 &Bsd ) tLOfls
JOPPR( 300 e, 1,1 dBisd ) twOmssstwdd o OyYj
fited BI"NdoOdd, SCdywisddd o Isjyjddj 5 d&ddkzl
Misets BMOHCO. 1 0OIjd3 ttOMlsotste tsa dzOYHOdzd. s
IIsddztsor d3 + W.dtdsdg S(HS U3dZ)0 [ BdetsC & Mis Odzdzr f tod ¢
MstckzClskztoedzesets OdzOdzdL O tsilsH j dzivstleelli4MddsOsPs f) GuH C4G8. |
39%. 1 O2Hjdets: %4 46, 6; 1 3,6

g d dzls(BusN)2[{Mosl 8}(NO3)g]

t Offlso tstod dzd 500 BegN)[{MOsls}E]8 od3dfAstiz! Bz (O j Is ts d
1 Codo QMOS0 0 e, 1,17 dEsd ). (16 0QMss it
Isjdzhmdodesds  jtoj &B3di P doOdzdd, BJL dOGtLj 9o 0O. Y
(Agl) HOdzj j] tWOMmMlseotste dBOS Md &sOdz! dits B z I ®% d dedf 4
LWdueo, fjtjBihdeaOdd o Ikjuyjddj 15 dddzzls HC
Wddzt stetseo Odzd, o' k" dW.tc diff FlsHls o 3480 odfEj (~8CBte
R st j C Isstg OLfpadNO,) -1488,3(NO;) - 1 26 3 N@) - 9 8 4. Midzjwrs +
C32H721sM0osNgO1s: C 15,6:H 3,0; N 4,6%. 1 02 @ ]5@&ts:3,1; 4,%%. Cul 9 0O~
ol = 347 dzef (5950), 394 dzdg (5200) .
Ef Otedo Odzd j &3 Oy j Is tsBEM)A MdskB(NDEAMeIE. Bz dzlz  (

=} Cf dzls BLMN)zK{MOsXs}(PhSQ;)e] BfJ4NI2[{M06X8}(OTS)6] (X = Cl, Br, |)

100 ¢ € dzOfylsj toBumi)ef{thMosK X} (Xdz,CR f9O 0(6 4 Bofeziiez! )
BEsd( P, 035 dEsd )) J 6,1 1AYOTEYd GAgPhEE OO fipl§ ot
ddzd o 20 dkz Oyjlsdd. tjOSydsddkzs mdj M
sj &k jtcOlsktej. I AGOBH QR dfin OfittsE § sissh d vy j dzls
sB/ B dzs, 5 dwJdzkzlk). t Oflsotstt b Oteddd dzO tils
ojhgpgfmRlse 2 ddz Oyjlbtsdzd d or MOHddzd HJ! Isd dzse
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toj dzls@ j desstezClsztcdzse s OdzOdzdL O  sczz yd dzd 3§ H
o wOMmlse ste ¢ dzOMIsjtedzgsets Ctsd3f dzj SMO o OyJ Istsdzj
(BwN)[{MosClg}(PhSQ)g]: 1 " AtsH: %01 1dpsdimEdsmig) zh OtcC
fsizsm MY | RISt OEMLED) i1 1298 (M. ) «(SO)i218156 1( fif.Mi;) ;
957.1  yd fydzj CgdslioBlatABeN.0155s: C 35,7;H 4,5;N 1,2;S8,4%. | 02 @3pdzts :
H4,5N1,3;:S8,1%. ¢ 4OH.Ch: ol = 348 dzdBH(E Midz. ( OB p
de) U: 7,851 7,72 [1H, m,  6H°TY, 7541 7,41 [184, m, 6 H"F@+ HP29], 3,43 [16H, t,
2 ICH:41,80 [164, quin, 2CHE], 1,42 [164,sex  2CHp], 0,96 [244,t, 2CHE. 4
stedmMlsOdzdzr y j dzZlssets Yo jsO.

(BwN)2[{MosBrs}(PhSQ)s]: 1 " A tsH:%)9.0 ldged fifZiRMmiso ¥ Is 9 M
zsmr -Bf REBECIE0)11282 (SByi)ll62 $G.9P5 "3yd fdzj
H dz@ssH10BrsMosN2018Ss: C 30,9;H 3,9;N 1,1;S7,3%. 1 ©2@30dkE 3,7;N 1,0;S
7,66. C uQGHLCh: otk = 317 deds (5HQEQ ), ( D)y IsET
7,807 7,71 [1H, m, 6H°T9, 7557 7,41 [1H, m, 6 H"ER+ {29], 3,43 [164,t, 2
4CHg], 1,80 [16H, quin,  2CHE), 1,43 [164, sex  2CHf], 0,98 [241,t, 2CHE .4 s to
MlsOdzdzr 3 j dzlstsets yo jlso.

(BwN)[{Moslg}(PhSQ)e]: 1 " ABH: %)9.4 lied if BIFMise zs Is o M,
Zsmr -Bf REBECIEO)T11272 (SBiL 156 ( Miogs5l 3ydSn@yj
H dzZ®sgH10d8M0sN2018Ss: C 27,1; H3,4; N 0,9; S 6%.1 ©O2 H:jCd2B4; H3,3; N 0,9; S
6,26. ¢ & 19 CHCl2: awo (@ MMy 88 = 347dzdg5800), 391 (4700\H ¢ [ {(O\ j isdsitz
77517, 67 [ 12HOM, @521 B, 43 2H1 8 H™anHPa3 g , 1 3(, 48 [
ACHp], 1,81 16 H, quizn, 2, 43 A[CH6H, HeO7 2 2B BH&GH
MsOwzdzr BttOdy Jjotsets Yo jIlsO.

(BwN)J[{MosClg}(OTS¢]: 1" AtsH: %) 301 dgef Mz&Hlsokzs s o f,
dzsr -Bf RS Iste O'TdSO) 11295 (). ) (SONIABY( fi(.1HO)) 958(3
I 7 yd f)dzj Chdi14BlsddsN2018S: C37,5;H 4,8;N 1,2;S8,1%. | O2 ®i3y,8484,8;
N1,2:S8,4%. G uQGHCh: ek = 350 dzd3H(¢ f Oy j &8l 0
(ppm): 7,67 °P1,2H7, 219 [6THH,2 Bd, ,4 36 [[1,p2B9[18H,
s, 63l @H81 [16H,, qu,is3 [21dH,4CHe 07 2 2B H4
sted MlsOdzdzr y j dzstsets Yo jlsOo.

(BuN)[{MosBrg}(OT9e]: 1" atsH: %) 12 1 dgef MzBMlso zs s o fy,
zsmr -Hf RSBt FMESD)i1 1293 (M. )(SOLIANDB 8( BMA). 964.3 3
I 7 yd f)dzj @diBraiteeNL01sS: C32,6;H 4,2;N 1,0;S7,1%. | O2®i3R,6484,2;
N1,0:S6,8%. ¢ uQHCh: wokfMMt) = 320 dzds (500W) [t 3€
(Oyjdytsdz: M,d6 46HTT, Z28[1H,d, 6H™Y, 324 [164,t, 2CHI], 2,39
[18H,s,  &HaJ, 1,81 [164, quin, 2CHE], 1,43 [164, sex  2CHF], 0,87 [24,t, 2
4CH3] . frpldd@dzdzr y j dzlstsets yo j 0O.

(BwN)2[{ Moslg}(OT9e]: | 7 105 d3c(87%). 1 o Mizlsmiseo zs s oM -
s B REBEOMGBD)T11269 (SE).1 11537 ( Mi.982) r3y(dSn@nj
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H dz®74H1148M0eN2018Ss: C 28,6; H 3,7; N 0,9; S 821 ©O2 H:JCd2&7; H 3,6; N 0,9; S
6,0%. ¢ 4 19 CHoCla: oo (g M' ) 68 = 347dzdg5200), 394 (4300}H ¢ [ t(O Yy j 8ds dzli :
7,59 [12A" d,7.,627 [2T3H, 3d.,4 36 [I1]6239[18H,s, 62H], T
1,81 [16H, Jqu4B6éHs2 xI, LCH ®CH7 [ 24EicdlsOd
stcOdzy j otse s Yo jlso.

g d dzls BusN)2f{Mosl g}Cle]

1 ctORB $ zOMmls | Bd)d{SloddIGFdzj CMOs, 0, 41
teddzd ® 100 d3dz O jdgds daPts dfv dzttsB OB df ig@ifis®ls dz/( 2 5d 103
t 4 OCydsdadzz® Mmadzd ' §Jted BI"doOdzd o Isd ud dedd
sz dmf Otedlsjdzj Hts 3 Bz, 1ted E§fOttde Odedd
Yyjdzjosets fosHEZCISO. fytuev dasRO dfjddbyfdrts Isf L, B T Clst g s
B dzd RtsdzsH A2 o9 HER HES RdejH2 U ESMEEEE € ™M/ z L
dzdj, ©Oodzesj |1 : Isjtstejlsdyj MS s jM/ALORQRj3dRI7),, Tt
sjstejlsdyj MStsj 2046, 763 7EDS MG s H stg NS ds j PO
ftcOCIsdyj ME sy 6 : 7, 7Csbl2N8MoelsAle? G H6i7eziH 845 ; NH12®A0.

1 02 H Cdasl;H 3,0;N 1,3%.

g d dzls BuN)[{Moslg}Cle]

s zOMmls jCtdsdgtf2dzj € Br 2 fsdzkyj dz Hoadgw MY s

efsmse 1. mddBdud My sldmndjdd]

s 100 &3¢ (0, 04 B3d3tsdz' (BusN)pA@d s lele dzticOth) IsS tsdgt]
50 B3¢ rdizbtesW tstcdz®, HSBHNDY dzd J M,CH ddgalzdaz8 , 2 dzdz«
fitej d&3dj h do Odzdgw . dzD" i O ON 2L P zisE SIsya3fels © sls H
cdiesoOded j BB d Bl dzd Bls dqLBrMIsCO OL tslsdets?2 ¢
80, 5 odyc. (J190yd M defdESlosleCilz'C 9G9; H 1,78, N0,8®. 1 O2 H j dzfs:
H17, NOPb. stedmlsOdzdz'dzjlsigsdgdss yo JIsO BT dzd  t5zlz y
fted dMysd LtseaOdedd BBjde' hjets Ssdzdyd Mlsa © OL &

sf smMse 2. GCdzj Sbtesaddizdyj MStsj ¢ dMmMdzj dzd §
Cdzd SstctsMOYHjdzd) GtetsosHsM! dz2O § dzOIsd dzts o |
80 dc (0, BNy [{ModkdClzl] ) B™ dzts tOMmlseo stej dzs © 10 ¢
L dzg Slstetsma d d3d yd MS ej drjwz 2j¢ K.t dunjlsdddislzr B tcOL 59
wWdzdesd3 ff slsj dzyd ©Odzj + 1. BAgCIAG)+ dzjCk ldt@ts Hy Offfiids@ o d jted
fJjOiztey d ¢ tsiistsw dedatded® L thsjo ©jo dzidhj dne’ © dededd. i IO dzd:
fsdBtsh d hMfOlsjdv d orf Mz%)j.d' ¢ dzjl Bj-dalsiez’ Wb dagdeyy
Ci6H3zeNMoslsCls: C 9,39; H 1,78; N 0,68, dzO2 H | dzts: C 9. E3S, MoHCI 1 ,
sjtjlsdyjmésjy 6:8:6, fOoClsdqyjmeétsy 6: 7, 7: E

=} Cf leS(ﬂ--ViBnNMes)z[{MOd 8}'6]
s 5 iBY dz@-ViBnNMes){ Moslg}ls]  § ts dztf @ dscp dzts € ts &Y dzj €
Msodjds 200 de (0, 076 dBEHMogs}tdlso fjtcR B G e3dzm e
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ViBnNMesCl (200 d&c, 0, 940 ditsdzr ) o Oy jlstsdzj o
dzsc s Yo jIlsO tslsWddz stetse” a Odzd d k2§ Otcdoeo Odzd H &
9NN jMsea O CtOMmMdesets Yo jlsO, Ctbtstos 3fltOtsdidy O
ZHOdzj dzd ¥ O-iBnBIMesC| d o' fMzh do Odzd dzO o N).HERS j .
Mollls j stejIsdyjmMSétsjy 6:14, fwOCldujmMeEsjtedmMda@g
5B dzOtelzy j dets, yYbsts MoadHjlsjdzz Mlseakjls 5 jots s
ud M dzj detsHahdMosC & 10, 7 ;% H 11031 j dis 1,80 1 Os H;Od
dzr d&3 IsjtedisctcOo d d3J Istc d yJ M@-WBNNMeG)dizMaze] is] @z] M gz B dz¢
Jbfmw fslsjtced BDMr ylbtf ddisSOL HEOBB dz2O0 lsMmkzlisfls
sostedlsj dzj 2. HEeEdsbeddROddzy {uvd, §dzzyj dz H
LWdteO o wOLBOOdzj dzdz" 2 tcOMmMlsotste o Oy lstsdzj .
gddzlsj L d MD@MDMEMA)(MoelgHle] d ( d ME{ME&IN@YS

o ddz2l§d-(L3j sOCted dzsd dztsS iy ) + Isq dz] H d dBAMDAEMAS H j -

g3 H2H d B Isd dzO g dets1 Isd dzdzj Is OC to d dfBlst @ H (53 | R,

ddz, 0, 030 tsdz' ) tOMmlso tstew dzd o CBdats tdstgWygtazdjj (1
td OCydodedzglze Mmd3j M Codzyj delstcdtetso Odzd fp dMmy s
YHOdzd o df GRS Hsdfslzso sds + W d o . l sazz yJ dedetsy B
Wddz stcOydj 2 d MmMkhddzd o o 0CEZEzdj . 20HNDsEG53,0;1 2
H89:N3,2% | O2Hjdets: C %3IHCLL ((CBCLERY 615 [1HY s, BIH]25,68
[1H, s, CHH], 4,65 [2H, d5 OCH2], 4,13 [2H, m, Gi2N]. 3,62i 3,58 [2H, m, NG1,] 3,49 [6H,
s, N(CHz3)7], 1,94 [3H, s, ©i3], 1,75 [2H, m, CHCH3], 1,407 1,12 [18H, (&2)d], 0,86 [3H, t, J
= 6,74 WCH3. 3C ¢ § {(CDCl) & 166,3, 135,1, 127,5, 65,8, 62,5, 58,1, 31,9, 29285,
26,2, 23,0, 22, 7R s j € (&t: 2918, T(CH) i 2850,H(C=0)i 1721,H(C=C)i 1632,
0s(CHs) i 1464,9:{Ci Oi C) i 1298,95(Ci Oi C)i 1167,0(-(CHz)ni 961.

t# d dzls qMDAEMA)2[{ Mosls} ]

1,0 ¢ (0, 3{Boeliditsdef )1,00s ¢ (2, 21 jRikisdg] H d o ¢
Oyjbtsdegy (150 ddigdz) © Isjyjdedy 24 yOfmse. 1 s
9" fOtedo Odzd. vojtH' 2 MsOEMED {EGtsd) 9 Ozt dzig ag§
tcOL dzr 2 ftosHEZCIS BBtcHtSoatSEE Yo jIsO. sHsflidMENO0s O,
C16,0;H2,7;N0%®. | O2H jdets: & % 8,3 ;{(CRCL)2L,6,57[1HNs, ®H], 0
5,74 [1H, s, CH], 4,71 [2H, m, O], 3,93 [2H, m, G2N]. 3,40 [8H, m, NGz + N(CHa)2],

1,97 [3H, s, ©l3], 1,67 [2H, m, NG12], 1,407 1,12 [18H, (Gi2)¢], 0,87 [3H, t, J = 6,1 1CHa).
R M j S (& 2918,0(CH)i 2849,1(C=0)i 1715,i(C=C)i 1635,g{(CHs)i 1455, 1384,
9adCi Oi C) 1 1291,g5(Ci Oi C) T 1152,U(-(CH2)n T 941.

¢ d dzgMDAEMAY[{Moelg}(OTs)]

500 d5 0,166 d3 3 t5)dz'd 325 A3 (1,16 B3 d3ts)dRgOTsH 5B O o YAV 2 & 5 ¢
Hn dztstodg§ s @pzly d6 @) M! §Jjtej &3jhdoOdzd o Isj uj ded
Odes B dzd j o 52 Wisd ¢52, ftod CtddOlsdts? Isj &g j
ftedsBte] dZO W dzlsOtedz" 2 yojls. 1 Ofpleditc oW dodd SlsiAadax
dzd j &3 Hd! sddizsotses { Wdtc® o jtoern twOMlsatstc® HJ
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stcOdzy j osets ftetsh CO. 1twsHEZSCI or Hj dzw dzd vy J dzk
YHT Htotsd3r 90dzd HJ!l Isddztser d3 1+ Wdttsds ( 2®Cdgdz)zd
9 0dzdets s + CMIdC Olststej . 11 76w dBHLBMONO»%: & BOA)H |
3,8;N0,9;S5%6.1 O2 H:[C@IA;H4,2;N1,0;S55."Hc [ CDCl) U: 7.4d51
J = 8,2 °Yy7,12[@Hd, JH= 8, P96,04[2H S [2HH}5 5 [1H,s,

2 T HCM52[4Hm, 2 T] ,0CH 76 [ ANH327dH +2H,$ CNH{AHa)2(

+ NCH2)], 2,31 [1#,s, &Hs, 1,84 [H,s, ZTHaJ, 1,50 [H, m, THCH7], 1,327
1,08 [364, 2CHJ)9], Q.81 [H,t,J= 6, 7 GHJ;,°C@[ iCDCk) U: 166,
127,5, 65,5, 62,4, 58,0, 31,9, 29,29,1, 26,3, 22,8, 22, AMDAEMA*); 141,3, 139,6, 129,2,
126,4, 21,5QTs). ESEIMS  ( +) : dzO2 H j dztsT 3B, 2d6M D AEEGDHH d
ESEMS (1) : dzO02 H{Magg(Omsis¥1 3 08, 81, it BipiPy ool fiz&xissic '

) : 295 1GH)i22982532 =0l 7 2 OC=C) itil(6 3 §CH3) g1 4 58, ISRy 2,
11194SO)igl 15 HSOig9 8 0CS) ilb67.

# d dzlsAb[{Mosl s} (OTs)k] (A = Ci2H25(CH3)sN, (CisH37)2(CH3)2N)

{t Ofmise stcd A2H[{MosPle] &6 0, 19 Bitsdz' ) o 50 dgdz ¢
Bjlsted yj M¢ t5j CEH@EL)N)G(SO 53 § Bd3ts dz' |, CisHsMH(CH)BIE)
(0,38 Mdditsdzr , 224 BE). t4O0Syddedelzs Mmdgj ip:
Istetso Oz CsEINOw®Rlso st kf Oteddzd HBMEZARO. 1 tetsdir
tOL O, HOdjj ofr Mkzhddzd MOHESC. %' s 28) OEEMyt
slso j Isdgds.o jWalzj o3 dzls dz' 2 O dzCleddkaNiMoglasr CULE; i Az4; Mats, 0%H dzW
dz02 H £da8;H 2,3;N 0,%%; o' yd M dZjsHimsNMestiz® C 26,4;H 4,7; N 0,8%,
dzO2 H £ 88R2;H 5,0;N 1,0%.

[ Odzj j] twOMmlsetsteddzd 400 o HLCHPM){ Mmsidpts]{0=l4 € s
B dz' ) CigiRgCHY))[{Moslg}le] (0, 12 dBBsd' ) o 40 ddz
dz' AgOTs oL WIsts?2 o dzgjBtsdzt htsd3 dqLBriIs¢j (0, 85 ¢
td OCyddadzz s fM3i ! Gited 3" doOdzd o jl§J wBIPL
h g2y BIBEYd stetseo Odzd, ©WOMetste ki Oted dzd ,
310 dB® {7 31%) .BBeSC dgj7B] dzls dz' 2 O dzQleAd110NMogl sSs@uef @) dzj
28,1;H 3,6;:N 0,%, dz02Q28,02863,3;N0, 95; o r vy G:iigtkejNezios sSsQizv
C38,0;H55:N0,&, dzO Li3g,0ctks,1:N 1,0%.

b d dzIsAg(CF3(CF2)CO0)  BluaNf2[{Mosl s}(CF3(CF2)sCOQ)¢]

b d dzlsAg(CF3(CF2)sCO0O)

167 &6 (0, 61 BRESAAGCORYOBHEBRZEBEOf Hick ssicB ¢
C/FisCOOH( 1, 3 ddissdzr ) HtsBOaddzd € 20 &z s md
6 OCydsdadzlz® M3 ! Msddetse Odzd d §jtej Bj" doc
dzdv fEZLCOk! qadzj j] dzj ftotstcj Ocdtetso Ooah d2 € OteB fs
sotste ki Otcd dedizdalz@; B O Isj &z HB 1 d&dz. | BO
kseosets 1 Wdww® (20 d@dz) . 1 0 desy’' kBtOdzd o =~
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Ef Oted dzd + W d tg, sBtOL s Odzd fy! CedMmMsOzdzr o 9o
(72%).

t d dzlqBuN)2[{ Moslg}( CF3(CF2)sCOO)¢]

t OMmise sted dzd 259 BdgN)[{ Mdkslg}G]9 od3dR0dz! dydz (O y J Is ts 0z
36 MJ o B AYAROTF i Odzdb 7 d3dztsdz! ) . [ J O yd sdzdzlz s 1
dzdy 4 HdAdzj?2 BJL HEMiskzf O Mo jAYD. toeddsjo s tetsodeHf
Misdtedz" 2 C i3 dzd € fij+ @ H3Ofipdes dgd M OY j ¥ JH C tsls
oddzd 20 d@dz { sdizsesets MfdJqlsO, EfOttddd d
272 GYESHESB(G) 0 M/ z LdOyjddj, ©Oodetsj | : Isj st
2034,7274.

23. [ ibtsHT {fodkzyd ddv ®&BOIsjtctdOdss, MtsHjtey O d
2311 sz yj dzedj dBOIjtcdOdztse dzO Bdetse j tstcc Odzed

sddzsjL ftsdzdmMsdqesdzhizd W sdzOsO d&oOlstedw ( PS

Il sdzdmisdtesmizdz! W s dgO sz difGadidzafyvj df PSZS9)y o3 e OH d
ydd Mmtsce dzOmdztsts g iy B dedz§[452, 453t OB'SIs BAscts 10 6 Ml
&ZOlstedVY dBsdscdHOISO d 10 & fjthikzd WOIsO O
tcOMmlsotstewdzd © 100 ddz HdMIsd dzdzd tetso Odzdats?2 o SH T
sduddedd 1 yomo. 1 Odzjj tj OF ydsuzizz @0 ) tBfsh s dx
fitj BINhdoOded o Ijujddd 24 y. 1 0bjd3 5BKOL
o0Odzd ¢ 1,5 & {bdizsesets MfdelsO §tod ddzlsj dzfm
BJdzsets Yo jlsO ftesd3" e Odzd 1 Isddztser d3 M didcjs s «
Il T atsH Mhis 0s ddz vy, dzj ¢2B{CRHIMS O:Nal2H0)n: C 39,7; H 4,6; N
0,S13,%. 1 ©02@3pP.&sts1:4,6; N O; 93,0%.

1 s dzlz y jMieXe}"@PSS X=ClI, Br, I)

1 mj ftesyj Hizter ftctse sH d dzd M fted C 5 d3dz
{MoeXg}"@PSS( ¢ X #CI,Br,I, n® 1, 5, 1NBOMmfgD ULROMIs | tcdzts
(BuaN)2[{ MosXs}( NO3)g] 9 BJazzdctcOBBOR dzO 100 diec dMma
G zOMmdzets Mdzj Hizes M J2PSBftsdBHTO®dzd d 0Mls J3& dzw dedzlz & o
tcOMmMlso tstc® OyYJj stsdzO, MsH jtey O jets ¢ &zOMIsj todz 2
o0dzd © Isjyjdedj 18 yoOmtse fted $tsd3dzOlsdes?2 Isj ¢
flsy @3 yj delstedW zecdtctso Odedy (0 7 & dzlslB ) 3] #flztc B d3ls g
sjtced tCttOMEd tOMlsottc®, LOIsjdB dzgj MEBdzr ¢ 5 tol
Is j st j te @als. Iz tg JdoeXs} 1°@PSSdz0 2 H: £ @#s2; H 4,8, N 0512,26 (X = Cl); C
35,7, H45,NO; S12% (X=Br); C36,7;,H4,7;,NO; S 1Z6(X =1).

1 5 dzlz y jMiteXe}@PESH (X =Cl, Br, 1)

1 mj 1 IsOfr mMddzlsi L © ftososHddzd ! 2@ tcdd3c
(BusN)2[{ MosXg}( NOz)e] tcOMmls o tstcd deH-Clg 2t ddzd MEemy
BsHdW dydtese Odzdetsc s ff s dzd frdsli€ls (ZD0 Oc Odyds o t 8 jzdzdz]]
tcOfMmlse tstedIsj dzv ) . l sz yj dedzlz ¢ fMmd3d ! -ofipizidzfst@ts o G
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fijtcld@dihdoOdzd o Isjyjdd 24 yoOmtse. [ d8j Zd®
Cod3f dzj CSMO HtsBOOaddzd 1rfaAad (5 ddz) , 5 d3d dzlz [k
t OLHjdvdzd fted ¢tdkshd yjdstedWizedtotse Odad W
fsolststeddzd 4 t©€OLO M rfAd d 2 tOLO M d3j lsOd
9 oBH] d&d¢< tctsdz@® tefft€ t5tdntiaPdzi0ds tcOMmilse stetsdz f tsdzd
(PVP) 50 €C1r 0O, HOddjj] kOSC yj ftosmtsddtese Odzd,
7000 tsB/ o3d dz) , tcOMmlse stc Mmdzd dzd . [MOHBE Ho
tdmMemMf jLdtctso Odzd © 2 dgdz 9 sH ' .

1 5 dzlz y JMiteKe}@PECOOHd MeXs}@PS-Py (X =Cl, Br, I)

ltcdeslstse d Gadc OMEB PR OL Isd dzso sd3 MY Jelsy . s
HsBOaddzd 1,1 dgdz fifls @G s0zD Uipszzs dews(d9jdte O /(figlgl Is ©
IZzsls©, 0, 016 d&dz, O ;COOHEMEfdzfidzd fztf o toif H O 2z, ¢ 0 fy @& 2
J = 0, 98By cdHmMdftcdmMizlsmisa dj 10, 50 ddzd 1
(BuaN)2M0eXs(NO3)s ( 1, 5 % tzd shbbztsh jdzde ¢ Misdesdziz §
0,018 &z dqdzdydOlstcO tcO Hsocj-Bstizd dizs A J fots &d)dg B ¢ d
BB3sdz! ) . [ O0dzij o bjujddy 1 Yyomo yjtjiL wOMLE
fted ddzisj demdo detsd3s f Pstej dgjdvd oz@iddfizfj dfcte’'d dBj o Mlskz:
Mjtdtse s Sl dzj MO HtsB OO dqdzd 5 RazO dzds-o Grtlzazis
Yyd dzlstcdWzcdtetso Odzd (8 diddzzls fted 6000 tsB/ d3d C
HB2 ., (JMmMeEMfjLdicsoaOdzd © 5 &z 9aBHT .

1 ts dzliz y [{Medl g(OTs)s] @PMMA
[BhOW BibHdCO ftsdzddkjtcedL Oydd BJjL tOMmlse

[BGOL yr , 5B 5L {2006 o} ( RERE]"PPMMALEK ( ¢ Mji ¢ sdzd yJ M
(dMDAEMA)2[{ Moslg}(OTs)s] © d3c  dzO 1d3jdiziz{ deglis) dss@iidafinzO 1ssO |
mMddzls j L dtctse Odz fm dmf sdz L s9 Odzd j O3 fndzj H

(AMDAEMA)[{Moslg}(OTSs] © [ f ¢ ©® Stsdzyj desteOydw o 0g,ts1-0
stsoddzd M dMftsd LtsoeOdedj &3 kdzt stcOL o kCtsotc2 o
HjcOLdisa Odzd fklsjd3 ftesHikzoCd OLtSlstsd3. 1 totsB
soestecse d AI BN (10 d&c, 0,6 dOM. ). sOYHEEH
NHOEZF77HE HJGCOLdtso Odzd bty &3 CteslsSddizd ( ~
fpd3d M or" Hjtey do Odzd G Ydsisy jfdedfdjo SHE[ da| Cff tsB O L s
odH] IsOBdzj IstsC¢. U OB duikls@%Ly J LG wmlfHdsdsdzds & MMAY J
sts?2 yJj H.etsyjHEte]

[ BhOWw &BibBHdJCO ftsdzddjtcdL Oydd o tOMIse Bic

[BtoOL yr , tsB 5L HAA0u| o} AIRE]"PPMMASG: ( ¢ mJi ¢ sdzd yJd M
(AMDAEMA)2[{ Mo6lg}(OTg)s] o d3c dzO@ 1 3z Bsdetsdzj s ©) , B
hjddz ftoslstsS sdzlz: 5 dMDABMA)[bMoels){@Fds] 1 & O ) iza s t6 W
ModNdaets HJGOLJess Odzdetscts HESY sdzdzd Is§ dz! dzsG 5
LokzSCtsokzy BOdzr d GMlststotsyde 2 dzOctcjo, yYlstsBr
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Cesd3f dzj SMO. s COYHBRBEZ tOMsetstckz H BB Oo AV ddFO G
dzdIsdzr 2 vwECBteYy €. sSO)yHE® Md3iMm! cjtdBilsdL Jetsa C
LokCtsd3 9 Isjyjdedy 5 dBddzlzls, HjcOLdtetse Odzd
dzOG tcj o OGedp flstgdy j7dzdj 18 yOfmse. 1 sdzzyj deder j to
d &BHOodzd o c¢J¢MOodsy (150 ddz). I ctesh CtssBKGO
Wddzt steOydj?2 d MmMehddzd o PMBARE 3§ OyjJBE®D]L j Y
Gelssoddzd, MmMdzjHEY B2 yJ fttyJHEZLG].

1 sdzlz yj ded J{MdsldDTREL@N-3 2 [

Il LOosdmddgsthisidswsdeddiis? Ctsdzyj delstcOydd Bjte] s
dzscts St dzj CMO. 1 Of tod &RO,Is j Hedf'O dzPtc B ¢ EASE o dz jv
Moz h jes CdzOMmMsjtodetsets S tsd3f dzj SMO d HEtsB O9 dzj
CdRdzOIsdzts?2 Isj B | toBtfdzlels . o1 Oz dd 5B @8 ddzd 3, 1
YOhjets 500 36 Wilststcdtoseo Odzdetsets f sdzd &3 O ( § K
ZzO ftse jtomndesmils: yoh<d 1 jlsted d tmlsOeddzd or fi

1 5 dzlz y (Bdal)d{Mosl g}(CF3(CF2)sCOQ)] @A 2 fc OL dzd Yydats2 BBsteW |

1 dzj desydzr | tsBtOL T

[ JBHdSO 0OdzOdzisc d YydzO (Ofsieadlz[{Modig{OTels @AB QU y 5
(CagHgoN)2[{ Mo6lg}(OTg)s] @A3 2,f s d MOdedzr = o' h j.

[dSCtostcOL d3j todz’ j o Sdzs$ dzO

l szt dz0 f sz yOdzd BB IssH A  dzj € Is tc & 5zt dzglzq
M (oddd)td & -8BDfsjedOmEdoyjlsolsj. [ omhmse OV
zO bktetse2ddj. 02 2i3@BM. %. stsdeyd dzlstcOydvw € dzOMmls | tedzts
BT d&zO 0.1, 0.5, 1 d 5 @eniplt 930 k\k plfatredower $ource Iz
UK) BTM dzs MtSLHOdets 1 dzj SlstedyjmMetsy tsdzj. 1 sl
hf ted yJ o tsc msodets®. BladineB000,World PrecisioninstrumentsUK) .t Ofjls o
HOo Odzd yYJtejL MsOdzr dets?2 d&OCBdzj yded ¢ M f ©dzy &J -
dzd j o OV fsHEEYCO, dO0 C(hktttts?2 MOy HOAEIM! ot
B' dzd Htodetlstsodzjdzr ftod BSBHJRZOCESOTr 7 bkMmdztse W
HOYyd tOmMseatstc® 1.6 dgdz/ y, tOMmmlstswdzdj HB f ¢
o@dzsdy BtsC My GJted f§tsMmistswdzdezr = Isj B j cOsktej d
HjteyxdoOdzd dzj SBlststetsy otcj 3w o OlsdizsmMW jtoj Mk
Is j dzw .

[ dCHes dzOdetsyOMmisd yr

stsdzd yd Mseats ¢ dzOMiIsj tedzsc s C s dzj ¢ MO dagts f I
Hg B2 CBdayj destcOydd. ltodetslssaddzd Ho O ttOMmls:
A-32J1 d 10 Be € dzO M Bkl & O )dEiMEEl} tTTOCH:)3;
9 8 ddz atsH' CORAYBepBSGdLOROO0r @Gdzj j tOMmlse tste
B z HtsBOodzjdz 8 oBHA 2 twOMmMlsaste s COf dzv O3
sB/ d3ddz) . 1 Odzjj © 100 B3z oCKLHSHDHCHES rtc D) B B

129



d 8Twie8 0) d3j Hdzj dzdets B dzO 99 j Hj d20 1 tsdzlkz yJ dadzC
h o Oded o7 Ci2@f Y iinC 52 Bjh OS]  Hzso toj d3j dzdzts d
Mdigd M Hitcj BIN JoOdzOM! d2O or MsCdr GBBISOA
dgqLB"SCO +t Wdt®. [ OLHjdzjdd] WttOCyd?2 fttsotsHC

232. MO0t OCIsjtedL Oydw d&0OIsj tcd Ojdfis® d 2O @dlteafsg | s tc

| Jd dftesdzed € O h OW CtctsBOISSctcOW W

o Hdz] yd mMdzse OV  B3sMz) S Bozf sdaf 4 d FP MM dzs M Is
2O Rt BOFIOY]2 A, | eMdzOh | dadasgd§O § Sortsxiz ¢ 2 C P
sstetsdy §f sC OL Olsj dzv 1 toj dztsggdzjhdgddvis dzdOL, 7te¥s o tQihltso?
o 0dzd o COyjmlsej 1+ dz6 jdesO fted MEBesMmMisd ¢ ©is
fesdzr LtsoOdzdj &3 MIsOdegH Otlsse PEO ( Agilent) . [
HidtdedL dqtctseo Odzdes?2 otH] (0, 3 @ge2d 1 0O0Mip o j &
Hdzv B MY jyjddy sdhdsct ttOfMlse tstcj dad W .

I'dimSsL dd3j sted W

1 2Oy g dedv wlsdzsmdlilsj dz! dets?2 o w L C tsifiplf ds j (HG diaf dAt
fedz LsoOdzdj &3 odMEBLdB] stce® uveBBj dzZtsSH] Hdzv ¢
otsH] Sftod/R, CcCHIBYW W JydJ dzlsi figtw j. Edsinils g te jt di3v
sotstce® d MtejHdzjj otj Y dMmisj yjddy ydmstset

[ Yj B O ydlslstsS nmd ydsmislej fOls j e Odzse, [ vu

CCMffiBtedzls fteso sH ddzd OdzOdzts ¢ d DRAAEY. Fdig di otsj oHG) dety
dzd dzd 2 Heldpad . dizd Of OL sdz § ts dMpXFHAEBFBY 23 PEGB dfc A

stsdz? 5C Ozt dzOW zOL J tedzOv MC Odzdtelkzs h OW  d3d € to

CCMYy jtedd3j dzls f tetso tsH d dzd OflzO dzBReifff (B L st Opdzic
dzd dzd 2 He L2 . d gzds dAg plzls teMoaKd YY@PSSSL 00 {d3¢ / d3dz.

l eslstsydzOw ydlstsdzd stedw

sdzjIsCd dzRdzdf?2 Hedp d dz€ zB d tots 9 O dzdflogky} °%@PBS o3
ftodi3 8 OlsdiiasmMW joB] SGNjeEzffi 24 yYyOmtse . dpOHsdegn £
WOlsdzr @3 B BBYidctfdg Z(yOdzd f dMftsdz LtsoOdzedj B3 ff tots
'l (Becton Dickinson). R sdz! L so Odzd dMmistsy
dzdz. 1 Md HOdzdzr | EMmtej Hdzj dadzts? ddzlsj dzfnd o detsfyls d
ydd 10000 € dzj IstsCtsOdpCoudgde ditc srOdizd{ tte d M tsdzr L
sBjMfj yujddw FlowJo Software.

[YyidzC 0 W slstsddzHzydtese Odedes?2 yYdlsslss¢ fiyd ydzts

CCMY jteddzj dzls f toetso tsH d dzd Oz dzBRefifff (B L st Oz
dzd dzd 2-2 Hg pHe La. | dOf OLMedz} ' PBREY jsdBls tO wds?2 5{1, 6

O Z2Odzd L dBts ddiEfiiAivots d2s - Otc OC Is | to VKPS GOOzd o3
{MosXsg}@PSPyd3j IstsH ts af tecjddd'C O h j 2 "RtotsdBOlstsctcOW dd

[ sdz] CzdgOpigso ' | ~OwLOCIsjtedMmMisdSd ftsdzzyoj
BilssHEsdR 6jdz0 ftosddtOosh j2 TtooB3OIsctOW dd. -
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GIA. (OddL §sdkizyj ddscs to\MsulSE @ 019t the € i dd
Wy MS s2 Plodbdeti 82 tj YOS lksdkj steduyj MSsd H
L dzs jdzsO dMfsd Lo Okl vy A M ME Gl (0 fif t
fsor 7 NOEOClkjtedmMisdCOrF GBEOL ysse { t5dzk YO dzg
bdzdo j tMOdz dzs?2 € Odzd B tc tgo & O tizis Oz Is © tphgilelE)tizgl © 5 dat

O d2OdzdL Stdzo j tefdd 3 dzts{geXai@PS QOOM, (MdgRpJP I d O
Pydsj Is ts HHS@F t

vydtejL 24 yomo ftmdz &OYOLO ttj 0¢ydd My
SlssBtcOdzr tBttOL Y™ d dqL dzdms fHted fsd3sh d o OCL
ydy SCStfiftsdgjdels'. 1 0O0dzjj € f sdzkzyj dzdzChELd¢ B tcOf ¢
mModzr Mmfd Ssftdgr. S OyJ Misej o dzzlstej dzdzj ¢ BVPMIs P gzls Bt
fsHfMyud sO sMdse OdzO dzO M ts ts IPEB2.8j4dzdpdp ntf) dzth OfHtg d
60i6, 73 o H.) f kyjlstd H YR diCiedddsj detgddiSy c

. 8 8 '88
sisdza;tbfnqws T ——p. It P

2331 sdkzyj ddj KOk, dMld®d dz0 shdsoe j

g ddzls j L-10MI L

1 Odestc OL d3j tddr1l?2 BMIdt Mddzls j L Jietso Odz 9 MmMtsslse
totso Odzadzts 2 f totsyj H Iz to ts J454]. ts o] @drdds?y  od3 j filsldsBils € jO
o MmdzjHizs h j ds: 9 OobtsCdzOsj M IjWdhktsdsss?2 of
BRsd ), lsjttjlilsOdjobks Cdmdslskz (500 B( 13 a
LOIsjd3 dzOctdj o Olzgf ypted g 23 yoOmse d o©" HJjty do Od
fsmdzy yYyJet M3 M! BrdzOYHOdd HB € d3dzOlsdats?2
9" 9 0dzd M dMftsdz L so Odedj d3 Misj ¢ dzv dzdztsc s W d dz! K
B 50O IjtejVWlsOdby tsdzdzd I fndzsdzii -1 § 1 d ffj ledsta s H d dzd
1 IsOf ©: BtOBOIsT 9 O@])oc tsig Wy dzdg jip OA OMH®O, O L
L IsOdes B3 T yjdedy 3 yoOfmtse (Hoe O tOL O) . Datsdzlz
9 Isjyddedy 12 yoOfmtse.

) 5 dzkz U J daBej(HJQOOR@MIL-101

s tOfmMlsettelz 300 ¢ ¢ HERdgIF(HEC@EEKG tso € & d3fzdzj 6 f
oddzd 16010d3c. MIJLOC ydtsdedzz® HBOMMEO3Y j 6 sd3ei d a P
hsC tslsWddz steso Odzd, ftosd3” dzd d3d ded B3O dz! dzr d3 €t
[ sz detsy tsisdatsh jdzd j, Y sdptwj GRe s 1,58) g hdg dzts
[{ ResSe}( HCOO)g0.32@[CrsO(H20)3(bd 03] L8H20 (Cos.9Lr3Hz5.9027.8RR€1.955 56): C 22,4;H 2,6%.
102 Hjdats: C%21#)®j CBIE3, 841BB(Pdts. ), 1686 (
1506 (f.), 1429 (fd ), 1402 (fy.), 1321 (
(fmdz. ), 885 (Mmdz. ), 829 (fMmdz. ), 748 (Mm.), 6

1
S

131



1 5 dzlz y j Medl gf(NQs){@MIL-101

s zOMmlis § tedz’ 2 BuNSfFladrg(N@)e] ( ( 5@, @EQ BBz ) 16
Bdz £kl HtsB O dAMA (MFALD 3 BBBBsdz! ) . 1 tsdzlz yj dadzlz 8
o Isj yd ded j 30 Bddz fted SCtd3dzOlsdzs?2 Isj Bf J Ol
[{Moslg}(NO3)sj @MIL-1 01 tslsW ddz' stetsea " 9 Odzd , f tcts dgl4 @adzd
500 &BSdz) d Mmikh dddd.ldzeC oHts L HKBEBAO] dicted [ s dzd dzts |
Bj stsH tsdf CRiItMD/Cr= 1/ 8 #f7j.BIsrs,indd 100 (Mte. , "N dtc. )
1614 (fg.), 1550 (fdz.), 1508616 Mte( fcz. L43B10F¢
926 (fpdz. ), 881 (Mmdz. ), 829 (fMmdz.), 808 ( Mmdz.

¢ d dzls j L-100dipl

MIL-101 (500 d&Be, ~ 0,5 disdz?) OCIsdedtotso (
U ftod HIdB0 ff cmdddgjtsdzdw o sH' ( sfils Ols sy dzts2jcdzB HO@E
1 sfdzj | seML-KGlc s sEOo dzv dzd ¢ -& § {f d3tdzd o dz® o (S|
B, 0,9 BhRtsdzr ) o bbdkkztdz. tJjOSYdsdedzizj tcdzOFR
HizGCIs -10MbipysilsW  dz' Istetseo Odzd, f totsdyr dzeClo dzO ezt figf h f db
otsLHER] Gtcd 1 *~2fH 200 d3G . 1 d4Hepdrif ez ts
([Cr3O(bipy)k(bdck]FL11HO): C 48,0; H4,3; N6%. 1 O2 H | dzfs: C 485 1,;
M j CIlste,3433,3 fifd3 dte. ), (M66§8 @UfH&3) (MBI 2 1537
1402 (fy.), 1384 (fd ), 1219 (fqd ), 1159 .
(Mdz. ), 808 (Mdz. ), 746 (fy.), 660 (Mtc.), 63

1 ts dzlz y jRez®E}MIL-101-bipy

1 tcOMmls edtstc $3ADC0M Is | to dzts Gi[fResSsECEHOR}j ¢ MO K d3dz o
Misddzd 140 dic MtsjHdded dedwV 2. 4 OF y @3 dzddizts s Hg
slsWddz' stetso Odzd, Ish Olsj dz' des { tots di3f deflz’ aldisy s B Isdiz
f sdzz yj dedets j cfjClaitCi/Reds /o 7 9. | ' Qyfdnldag N1 Reide® 24
([{ R&sSs}( HCOO)s)0.26@[CrsO(bipy)s(bdg)s] Ll6H20): C 39,4;H 2,9;N5,006. 1 O2 H j dats:
H35:N48. g jSIstt, 343@d&(".), 1667 (Md ), 16
(fte. )(,f dz.4)3,0 1403 (f).), 1384 (fd ), 1219 (
882 (MmMdz.), 832 (Mmdz.), 808 (fmdz. ), 745 (Mm.)

¢ d dzls j L-10Mdy4d

s OCIkdodtetseo Odzdzs sz o o O I Adfjls Cols sy daid)) tzfifHEE
o d dA%02638 Ote)-1 0L L( 300 Be) o ksG] Otdtdd HEB
sotstc® fdJteOLJdzO o Itskzktsdzj (84 die, 1, 05 dBdits
6 y Pt L80sjdg 2 HdAdzW ftod € tsd3dzOls dabPp yiszj digtflsjWiafCi
9" 9 0dzd, fHtetsds" o O0Odzd Hobkzdsw  steydww dizsd Istsdzkzas.dzO
]l r AtsH MsMmisOoe d dz RP79d fdzjdelets CadHbe¥CraFN3 4019
(CrsOF(CsH404)3(CaHaN2)1 (H20)6): C39,9:H 3,3:N 5,1%. | O2GB9,eE3;3;N51%. R S
iy j Sl Bl Mte. , hdte. ), 1701 (Mmte.), 1655 (M.
1400 (fg.), 1319 (fte.), 1294 (Mte.), 1254 (

(mMte. ), 924 (Mmdz. ), 881 (Mmdz. ) (M&2F, (BHEY9) ( M8
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1 58 dzlz y JMittlsli@M{L-101-pyz

s zOMlis j tedz 2 BUNABMabtd(N@p)e] ( ( 50 de, 0, 020 dsd
CHXC( 4 &gdz) d H =81Doydey dedl~-BMILLERE Bdistsdz' ) . 1 5 dzlz y j
BihdoOdzd o Isjyjdedy 30 Bddz fted € tsdzdzOlsdats? Is
3MIL-101py z tslsWddz' Istesea ™ 9 Odzd, 1§ €04 (920 dz 5HO0Lz gy
h ddzd dz@ o tsL3HEzRljr Aftsteid 7107 0 o3¢ . ff tsdidz dzjsdedztisjls dz
RurdCeMo/Cr= 1/ 3 -Bf3). Slptg:Md8 428 (M., hdwk.), 16
(fp. ), 1549 (Mte. ), 1508 (Mmtc.), 1400 (fm.),
831 (fpdz. ), 748 (M.), 665 (Mtec. ), 588 (Mm.).

CCfddC ydw C O j ekt ts MOssBDgeil@Mit e 0 1d L d
{Mos¢l s§@MIL-101-pyz

3 B3Moel(NO)s]@MIL-1 0 1 Mdsls}@MIL-10L-pyztf sd3j h Odzd o fls
odOdkzz tBi jdi3sds 10 dBdz d HtsBOoadzwdzd 3 dsdz WL
slsQo dzv dzd dz20 24 YyoOMmoO. 1 COyMhdajl fEakpyets d
KOSy j B dzd fdjnhjd o OdOESEdUd j tOMYGF I
OCydsodzdzr | Mmdzsd Md yd destcdW¥W zcdteso Odzd (10 d3d dz,
Nd dZstseats Yo j lsO, MislsiXD)pliotitidzrl D 1 L dinfndzy H s Odzd
stets My to jiPf jOsMds &IFEB I d I( COyuiMmbsej BBKLOL YOOI
Iseo ste, § tsdzlzyg dedz" 2Budlpg{iMBsts}RiD)elts dp 4D 0 dasdz (H d M Is d dzd
234.MOEOCIjtedL OydY GOk Micd@dse &0 hdse j

] dzsh OH! o jtorndesisd d MstekCskztO {§ st

RLdj toj dzgdwv OH fif\b)te Bifytefdf 7O KsIsOctfo sH d dzd !
Q(Quantachrome I nstruments). I BtGOL YT i toj
o 0CkEBRBIOKHted j4yT dzdi 20 yYyoOfmsoe-Hj REsBYEd O Az
HJdOY OL sdzi lsdesMmdIlsdmis AU E 1,092 dad R j qr/ qgOW o
e OMMmudidy! o Gfds H Odzdz" o3, § tsdzlz yJ dzadz" d3 -Caréi3 Hisfiatizy i
@WCYy d [JjdecdhBEtcO®. I BHAaBH' Jkttoady® d uw0O2Ists
dLEyojdir » BOIjttdOdzse, ddhmMftsd Ltseo Odzdm! H dzw
cOL Bj etso ftshtsslse jIsflse j dadz

[ Yyj e O 1 WWjiClsdodesmisd ¢ jdaj eOydd Mmddsedzjls

CCMmf jted 3 dels f totseo sH d dzd OdzO dARe fifigdzisH t dc @ deg
f etso j H jMiEEL01HMIEE%101-pyz [{MO 6lg}(NO3)s) @MIL-1 0 1 cfls}@NUlo-101-pyz.

{Uyd &t O ydbsbtss ndyds iglesj R@EOIls j ed Odzse ,

CCMmf jted 3] dels f totseo sH d dzd O flz0O BRI ysods L st dOpdgic
dzd dzd -2 Hepd Of OL tsdz ¢ tMillaylPIokLIsID kpgz2[{Me stBNO 3)s] @MIL -
101 ls@MIb-101pyzi 05500 &S ¢/ d3ckz.
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stsdeW 5C Oz dzOW dzOL | tegiEQ o ST @dzdftsz 4 s Pwa [ )

CCMmf jtoed d&zj dels f totseo tsH d dzd O ¢z0 dzB dndi us@is L tfiste doedzc
dzd dzd d -2 He B ts dzy j Mils-00, UL 101-pyz, [{Moslgd(NO3)s]@MIL-1 01  d d
{Moslgf@MIL -101-pyzi 6 2, 5 &S ¢/ d3dz

rdlsy Clsdtetso Odzdy d Ctdzdukigse fztzdE j dids @Y H §
ydtetso OdzdalsfiNOdef@MI-1 01 dzO G dzj s¢@n dzddedd Hep

CCMmMf jtoed d3j dals f totso tsH d dzd O ¢z0 dz& dndf Ws@is L tiste dRadzc
dzd dzd d-2 He 5 dzy j[{ttBete) NP Jef@MIL-10111 25, 62,5 d 31, 2

Jyj ddSls sddzH zydtetse Odzdzts?2 ydlstslstss md ydesmis d

CCMmYf jtoedd3j dels f totso tsH d dzd O ¢z0 dz& dndf us@is L tiste doedzc
dzd dzd d-2 He p ts dzy J[(lBBte}NQHe]@MIL-1 0 1 cblg@NUlo-101-pyzi sIs 50
Hs 125 S ¢/ d3cz.
2351 sdzkyj dzedj BOIjtcdOdztse Sigh tsfdse | OdistcW dats

1l sdzz yg dzd § A3 MIosXg"@Si@IMPs) i g IstsH  ZIs5B§ 8O

[ Bh OW ] Is tsH JVOsRis} "@FICzMBS(CAIX£Cl Br,I,niL OctelkzL € O
&' & S dzOMmls j todz' BuNL[EMBKHENOfts o9 (CteOBROS d&zO@ 1 ¢
Qo dzsets 0, 0001, 0,001, 0,005, 0, 01, 0, 05,
6 &z OfMlseottc® OYjltdd, MiH jBENRMoeE(NGE)E&O fi
(0,0135, 0,135, 0,675, 1,35, 6,75, hDWI5 .0
Bz o BE@BEO, 5 @BdA) Q, H5 ddz) d 25% otsHdzr 2 tcOMmls
¢ ttOmMbeostelz fted ddalsj demMdodetsds  jtej sy P do Oded d .
tcj Bi"NdoOdzd o Isjyjdedy 12 y ftod € 5d3dz0OIs@sP dzis
dz" j © Yo jlO Bl 3 jdziksets Hts ¢ tcOMesGltBr,l) , L Qg
koW e dteso Odzd (10 o3qds J7APSOsOdz € ef/dsd dm)d,S daPtess
stcOLOo S5/ yj dzstedW¥ e dietso Odzedw: 5 ttOBdzOYg IS H

] sdzz yj ded j  dzOIdzEA@SIRbNPS)i dgd € tets 1 d3lz dz' iy d s dedzr 2

[Bh OW &j IstsH dVDB} "@SICS(Lca =D, 0,001, 0,005, 0,01, 0,05, 0,1)
L OC dz¢ YO dzOMm: o i) dzjBudp[{MpstE(NOGek( o8, &Zj, S fiB , 5, BE7,

tcOMmlse stewW dzd ) 1 1s Odzts dzj (2,5 dzdz) . 1 Olsj o3
(BusN)2[{ Moslg}(NOz)s] H 5B O 9 dzW dzd H d Mis d dzdzd tets 9 O dzdzlz & 9 SH
20 250 di3dz 1 ¢1 Brij dzAj f(KlGBdzjdzdf) 4 e Od)e. s tgwddrd

dd o StdBbk M ©OMs sk t@UN) Mo tB)Po dzfdsg ¢ C
sk o5HO (1,6 &d) d 25% stHdy 2 ©OMss O C
o 0dzd o Isjydddy 30 d&ddz Hagd Ctoasy fldfz oz agdiv  a ©d
BEEOS] § jtoj BjN doOdd o Isjuyidedj 3 Hdzj?2. 1 tsfd
yjdstedW ke dueso Odzd (10 ddds, 7000 B/ &3qdz) ,
bdz steOLoCtsds/ yj destedW e dteso OdsRj df: 13 QL Gy
sj &5 Mkh Juifdzef tods L6H 23 j .

134



} sdzlz y 4 dzd 4§ Ctsdiz)dzy € s X) B [{MdeXs}(H20)2(OH)4| dL
(BuaN)2[{M0sXs}(NOs)e]

[ ) OH AK) B(X) , XH Islsdzsmdlsmw ¢ Mo tHG
(BusN)2[{ MosXg}( NOz3)e] B dzd ff sdzlzyj dz mis & 8zQ jn e tc Gipllz
(BusN)2[{ MosXs}(NOg)s] ( O, 2 9 1 X ciOkts ) , M4l XzdBsdizzd HOZY2 0 4
HdX=1) tOMmMssatstewdzd o Oyjbktsddd (30 didz). | Olsj
(3,2 d3gdz) . lted {Istsds dzOBdz¢ HOzSM! G tsM Py H Is @] g
=Cl, BtOdp j o X Brd IjiZag@®dey j o 56 X =9¢) . ) ORI & is
Wddz stese " 9 Odzd ydtejL 12 yOBER9 ff tshoizy Cazdfn @ isd
dMmyf Otcj dzgdW dBOItsydesets ttOMlso stc® dzO aiplis 5z §5.
hddzd dzO@ o tsL H EBr)j . d)l ] &rjddizefy Ofjts delAyj dzr € tod s O dzck
CjdsmMtezS ktcdtsc s OzOddL O. 1T asHT tc O fi
[{ MosXg}( H20)2(OH)gJi2H:0, MtmlsOe ddzd 278 &c (95, 5%) ,
HA2=ClLBrdlfMstslse jIsMmlilse j dzdzats .

[ sHdWdSCOydw f ts oMjodks]? UebSiQls  MP s{ L ferdmfdf Oc
(mod-{Mosl 8}* @ SiQ MPs)

50 ¢ f Mg '@eioMPs HdMYf jtcedtoso Odzd o 2, 5
sBtcOBtSISCd kdz IstcOLobkCtBsd3 o Isjyddedy 30 eiddd
0, 05 -aistf yPBHdzsC M tetsf Jdz) sted dzd Ists$ d i d dzO dzO
558 Ijyjdedj 3,5 yomtse ftod Mty dasds  j toj
yqdsdzOdzd L d e ts50 Otdddan j M2 yYJ destcdW e dtetseo Odzd § o
90dzd fwils! tOL G6JSEMOdesds d tsHddz tcOL Oyj Istsd
OoBLHEA].

s s dz ¥ ¢ Mmod{Moslg}* 1 @SIO MPsMGFP( | j dzj dz" 2 W dzktstej fyJ
GreenFluorescentProtein)

10 nigd{Moslg}’?@SIGMPs ftosd3' 9 Odzd HO9 Oy H' 5 gz
(0,1 [ NacCl) d tjmkemfjdHdteses Odzd o 1.Copdf B
NaHCQeo Cwdzyj dzsteOydwn 5, 8 3G/ dgdz d 3, 8 3G/ dsd
wBe/ dBgdz) , fMdzj " Odedesets M) 1 dgdz BEW jtO HAw b
yomsdy d fitejBi"deOdd o Ijyjddj 24 yoOfmtse.
o0dzd 5 jB@ mEW Josd o Odzdw, totg Aiipldnet 5 tel dredsw O
Mo 5B SH dzts € & dz ) dz€2O-100 THLO t 0510 XBE : 0, 014 Bz
fitey BINdoOdd o Isjydddj 30 BJdelzls. 1 OS¢ tdzj y,
ftotsd3 o Odzd v daf Jis sG] o 1 &dz B Y% 1802 PBSHE0,023 tc-
Bz : 50 &z, pH = 7,4). stdyj ydzOvw k€ sdplzj dz® &
Bjdzls B dz frsolststej dz Hdzv dAHFHOSIHGHEZO Zd U BHED
Bsdzhlstedtetso Ols! dzj sBRBHd BsMIs: WEkdsydsdoOddL ¢
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236.mMOtOCIsjtcdL Oydw dOIsj tcd OdztSiD, dzO BMmdese j Od
] dzsh OHY ftse jton desisd

VHJ dz' dgz¥ ff dztsh OH ' sdff SRy tBF dets gt d i MP s dztsh 1 &
OHMmMteBYydd OLBISO M dMfsd LseOdedj i3 AuiKos § B |
tcOL y"r MEEMUdeAodjdzd o KOS Eb@ud fedd @&B3d. -RrRL
Hi Msteedfddsi MW dzdfp! o HJOH OL sd2] "WWdBBJ | d&zOdg"
dzdfm! 6 HOddz i3, § dzEyj dzdzr 3 2O thdese j MilsOc

[YyidzC O 1 WWiClsdodesfylsd ¢ jdzj cOydd fmddze dzjls

CCMmyf jtedadsj dals ftetso s5H ddzd O dzO ARk Ty dzfsH tf 4@ deg
ftotso j H j Masls) W& (n{= 0,0001, 0,0005, 0,001, 0,002, 0,003, 0,005, 0,01, 0,05, 0,
Hdzw s~ 0, 001, O, ®05, 0,01 Hd" NP

[Yjds 0 ydlsslsssmdyudshlssj iOs j td Odss, [ vy

CCmf jteddsj dels ftetso 5H d dzd Otiz® @B ¢ 4 fytizts dzf st o P
dzd dzd -2 He p d Of O Listad® YSI®@ dzuMbda "@Si: (n= 0, OMPsdi dz¥, 0 C
0, 0 1NPgi0015i 1, 5 BMd6lePF@SIQ-GFPisls 0, 001 HEts 1 &3

RiNMdzj Hso Odzdj SqddzjlsdSd ¢ dsh jddy yoflsd

s dzj IsC g2 Hoe'pmj o-@bzdets qdz 6 f dzOdzh j st ) SCCtwrEy
stsC/ dzz dzC O Hdzw COY HBSEB Bsdj dals O otej dsj dad d ¢
C tsdz¥ dzs { dzls dats fyls{tflosls} BN =5 0O , OMPscfh df*, 00 1 ,NPP , B OL
osHddzd o MtejHj EMEM Hts ¢ sdzj Modad @05 GEPg dalg tf ¢
Msts@GFBHES 20 &BCe/ BBdz. Y OMIsdy" tBtOB OIS 9 Odzd |
ofj i3 1 CMf jteddj des OB . | MPY {dosk} PIASIOGFRHBERZ B «
o fdlOlsjdr degs?2 MmtejHj o Isjyj dzdNPseO JsjOLj BSEQ5, O,
1, 2, 4 T 98 Olp difsthcf o8 jtsfpdzy ddzS 2B Oydd ¢€dzj Is€o
dzj HWdzr @8 PBS HdzW EH®Odz) ddsY din < s s dfr As (R ) d dzd
tctso Odzd o Mo Yoy kitcH BEOflp! #2862 B Yyj2 Mr ottt d
tcso Odzd ) dMftsdz L s9 Odzed j d5 F ACS Ca Mbsl} > i@Sio(d B)e ¢
ftsdz L soe Odzd dMmlstsyded ¢ dL dzzyjdedw i Hdzd dets?2 o s
{Moglg} *O'@SiO-GFPGFPi 4 88 dzds d 530 N 30 dzds. [ Odzdz j
dzj dzdets g ts L dzgOyg dedw W dzztstej My deydd, ¢ tsdzizyj dadzts

RMMdzj Hsoe Odedj] S ddzjlsdCd o MotsBYyHjdedW dz0O

sdzj sC g2 Hpephj o-@tzdes dz 6]  dzOdzh jIst  fy  SCCtsiriy
stsC/ dz dz2C © Hdzv C OYHB2 otej d3gj dedets?2 IstsySd (0,
dzedy 24 Yy Hd&zv HtsMIsdY j ded %. { Mo H2E8 826 NRize dA001s@01)8 ts
tcOLotsHddzd o MijHj EMEM Hts Ctdg ydets?2 ¢ @i
LokzCtsd3 © Isjyjdedjy ~ 15 Bdde fjtejH ofmjdd + ¢
NPso Isj ud dzd j73 2 Qlstie@ugtc) I 8Mdzy ddzS 2B Oydd
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MH j o) Ok zsL ONIRj dzv dzd Mo j ¥ J 2 MjHts?2 d ddz€ kB d°
Yy Olsjd3 Cdzj s¢d IstedfmddedL dtetseo Odzd d% etz )t gz€
des?2 BT yj2 MroeosteslsSd. wkmfijd.dd Sdjlss OdH
(Becton Dickinson, USA). vuvfMzscedw%w OdzOdztsc d 1

sStdel 5 Odz! dzOW ¢ @rrd B ZOOY B CtesMesfdwy (s

CCMmf jtedd3sj dzls f toctseo sH d dzd OdzO dzREdf pdizts L 6 & D olzg
dzd dzd d-2 He o s dzy j Malsl " @GiGeWPs{n=0,001,0,01) 0, 1 3¢/ d3cz.
RLEYyJddj t©OMftejHydzf dzdVY BJStetsyoOmlsdy o €

s dzj IHepR o' fj o OdiY dzsta@dr@ez" fj IS¢ 5 dzy j dzls G YL 2
sStsC/ dfz dgffde B Jtetso Odzd o 7ds 9 yPledss g G H 33 ¢
tcOdz! dgzs MicjHlZz L OBy dav dzd o j 3 JMosldhfB@IiAsNMPsd dgds H
0, 02 {HOd)HIDSIO-GFPd dzd 20 CGRRfE/ didz B Jtetso Odzd o
sdzjIs¢d, ddzCbkzBdtetse Odzdz" §j © ydmlsts?2 MmMtejHj, dH
BOYydd SCdzjlsS€d HoRBY H™W S tdnts{dzste CPW Dtc O dz! H j ¢ d +
Ldtseo Odzd M d M didxnalyzedNO(GdgHeaghcarUSAe cHiGO € dzj
ts € tc O h Hodphst33342 ThermoFisherscientific) , ydlstsmG j dzj Ist odL [
h o & OdddexaR&luorE 5 Bhalloidin(SigmaAldrich) . r dzZv odL E2OdzdL Oyd
Lo Odzd dMmlstsydzed ¢ oBLBEYHjddY M HEZJds?2 otsd
Hoechsi 3 7 5/ 4 8Phalloidinti®'3 1 / 5 5 4Mogls} *H@B0.-GFPJ GFPi 488/530.

RLEYyJ dzdy w©WOMiftej HYdzj dzadw yOmlsdy o CdzjIsC

sdzjsC e HepgeOh doOdzd © S bkdz IslkzteOdzi2z6 BICAERB t
kts¢ dzO CtsdzBlz) o Isjuyjdedy 24 vy, f tsfdzjSialRss
d dzfMosle}"@Six (n= 0, OMPsdi d&¥, 00 1 ,NP9Pg 04 j widaled j 24
ftosdir o Odzd PBS d btedfifmddedL qtetso Odzd .°C P Is s
sted % z¢ dtetso Oglad Ifjtaufj dadojo 05 B dz  tod € tsBdzOIs dzts 2
CtoOdzdz @ Hdzj GBS tetsy totsp JoteSay.ls Oded@jods H G W o sfa3
dzedj 2 Yy, LOIjd Ho O twRBEOs f3sH o gdedz OUAF Y H Bs.Ad3" )
NHjdzder &5 WS Mo Odzdz oy il lSOEBEE PHBsSE O 9ldzvdgide)
20 1 yOfy. vd steOsdSdj MtejL ' ONkF) BdBiz &t dd
Leica EM UC7 d fdjhjdr dzO d3gj Hdzr § MmJlssysc
Mo judoOsh jets 1 dzj Cltoodzdzsets BdStesmMEtsf O Libr

[YjdzC 0 Vsktsddznzydtetse Odzdzs?2 ydlstsis s find y dats

COMY jtod dBj dzls ftetso tsH d dzd O dzO ziRfg fits dztsL tf sc@ deg
dzd dzd 2-2 He[p HelLa 71 dOf OL M@ %R0 MEs - B3 20, P 0 4
0,15d36¢ / 85@zNPsd Mpels}"@SiC: NPs(n= 0,001, 0,01j 0,01250 , 2 2 36/ d3az.
ftsLdlsdo dzsets SCtsdastetsdzy dMmYf sdz Y teds®dgg dz§) § a3 gzt
HOR deBgs qUasdzy j dzlste Oydw R, Isd§ hyine(0500280zw 1 d dgdn/daf dz

137



24, [Bhdj &jlssH' SOLOClkjttdLOydd §cdkzyj dds =
241 AdL T ERI U] MS ] dwjlssHT dhMdjHse Oded W™

RLABjtejded] toj dzlsc j desC sdzlstcOMilsdesmisd € dzOMmls j§

stcOQodzdIsj dz' dz@ | dMmMmdzj Hiseo OdzedWw toj dzlsc j dzso M ¢
fsdzdzy dzr fp dMfsdz! LsoOdzdjd3 Stsd3lf + ¥ IsjtcdzsSG 5 ISE
sumMC Odzdteso Odzdw: 120 €1 d 40 & dO Ise jtoHT A
tcOL Yyr (H@HBR) Bisdzt §§dz0 2, 1 BBdRB) ctslstso d dfO Yls & if
M tOL &zdyder 3d S tsdzdyj Mse ©O3d (0, 03, 0,015, O
mMse M ftdkEsh! ¥ EOBStOIststcdzsets 6dHtOs dzd yj MG &
dzd v toj delsc j ez MEE2 s P HtotsotsHddzsfy! Hdzv  to(
© HdMIsddzdzdtctseo Odzdets? otsHj ddzd rfef. ¢ dd3j dack
fsd3i P Odzd o BBt dzizdtsydz 2 § d&zOdzh jIs Hdzv € kdz

{Uyd dzt O M BsUAs diff dizfsfiytefo

[ Md3ts dzw dz' dzts fls ¢ oHdzr » tOMmlsotstectse § dzOMIsJ |
CtedsME s dud ME 56 ts-15 iy dgkd dyjl Is a5 (oK B tyB 2z taicQ dzCils
AJHJtOYdw) . sO)3HEE ItsySk dqL dj tewdzd Isted tcOL

Jyd dz€ O ¢ j dgetdQsdflafscfipd C d MdzstctsH O € dzOMls j toc dzr

15 i3 ssHdS |, [4p%af'sdzHi siusq )y ge-dAD B ¢ MOdz ( 1
f sozlz uj deeirtsaity JADEBY sC MOz B 2O S5yY daff tlaP -HYRY, jBpfd]
fO@tsCMOdz dmMf sdz' L ks Ils o COyjMmlsej c¢cdztselzh C(
ORYf dzOr Hdzw ¢cft ftedetslstsoddzd fts 600 di¢dz 0,
HdMY jtemdd d&3OIs] tald Odatises O d Ezf,B-Hefditstizj AHAD P ts ¢ (R d20
[) . 1 iflzjydusii L ttOMmlseatster o Isjyjdedj 5 o3 delzls
SBOL YyoOd B' dzd L Of d OtiET [ (O @dzfzj § OB Jz s te M
sBdzzyj dz" Mo jlstsd3z M5 HOzddiats 2 0 o ls plzdz] dzdl 0 0dzj 5B - 51
L O dmMOdz Hntg [Cyldijairtse v tsB dzlz yj dad W :-5 Qels,lz Isfdzad Jv Is ts
414, Mojbbtoats] Cdts tIs 400 Hts 500 dzds.

S90dMdzlstseo" 2 of ansH GJ dgj eOydd MmMddec dzj Isdztse 5

sddej sz dz B3 dej Myd deydd MmMddze dzj sdese s ¢ d M
ftowdir ds Zodzsdz ¢ d d3ff s 2 datdsoigiziz” dz@iL2j5tc Idzd) (Hded@dl j
hdqteddzO ddsf zdz? MO ~28 dzfm) M diiflisfdd s tste @.dzd | ©iC
dzedw Mddecdzj sdese s CdMdzstecsH O, L OtcjedMmlstcdtdtso
5000 Itsyj$) HYW bEdzyh | dwyOordsdes"y j dgdlsd dze
fzh jdr HdY kEisttOdzj dzedv twOMMJwddw fMojlko d f
oM dL&jtejdd" ftetsotsHddzdm! 08 dz@fg" Nojtecpddty dgzOC
dzf Myd deydd ©¢ zOMmisj tedz" » € i3 xSffse wdshylisidgd dipd
dzj Myj@udofs j &3 B dzd ftsdzzyj dzr S OC tOL detsflst 3
fsMmdzj HBB OH dzff RACLIS NEHAMOs d dz! dztsfyls: L Ists?2 fetsyy
dL B ted degdw B3 f§Jjted nSHdSE § 56 dzsh jddgd “bdeiN b e v

138



2O Cddzi sdClk Ikttdfdzj lsdzsets Msmisswdzdw. s90dzst
ttSsH @ (09 dzOfr h | dedets@3 & 'ddgdztsdeusdgistdsj dr MtcOo dad Is
ftsdz’ L tso Odzd j-K3j 15 te QMaAMSE W 2s@zOIs sW | dzdT@DSYuts te B,6R)® d dz
COyjmMsej MlsOdzH Otels O.

RLABBjtojdedj toj dalsc j detsdzs dzgd dzj iy delsdz" 7 Mo ts2

gff j Clster toj dzlsG J detsdzé d3d dzd My d dzyd d , BN dzd L
My JSltcOdz! dz@ o3 tOL tejh jdedj d3, OHOY Isd tetso Odzdats d3
Gj dzso MG s dL dzzud ded j &Q diaf jodf tottsjp dlsia]j dpts alifff ts 2z
49 jlsdzOdz@,j sy @kzlic e,  smimdw ), tOBBIOsNMN j2 it
sBtOL Yyse dhMfsd L so Odzifw f§ sdzdz" 2 MY j SIstc  tsdzk
sz tBKOL yoO. s 0dz0Odz 5B dzO @bz disffvis dong] dirg S Uz dz frg
dZzdL Oydd d dBsdts2@8RBZO0EOBIO( Mbh Rt jolnj teskz tc ci, O diS s
sBl JCIsdoe O WsCkMdieseCd 180 ddz, twjh jlkCO 120
4, 3lisdgis M EkMmisOdzse dzj dedz” d3d  f{ tdytg JSLISMeoalz! 20zt2)  dlign) |
10 dzdg) . v IstsBr twWOMhdtedls: M jSlstcOdzt dzr 2 HJOY
CddzOdz! dzgr 2 HjlsjCIlstste BM dz L O3 dgj dz0 D M) stssa O!
ykemlseadlsj dz' datsfls! ¥ o i dg®lf ‘OL iszOB dzef 5| dzfDT § if §7 6 ¢
9020 Hd&zW ko jdzduyj ddw M jSlsttOdz dzs?2 yYkzeomlse d Lk

[ dzv ftedetslstso dzj degdwv dmmdzj HEzj 3" =7 BBOL Yytse
ok fsdijhOdd &jHd 2 ISeOWOtejls Istdh ddasks 11
®kd3. RfMMdzj Hizj & § Mj dzd dafsdzd ¢ d3g dzeizqf j B Oo Mis z
o jtmMisdj, ftodzdsfis: s {ftsCter oOY jets. RLBM ¢
O IstcOWOtcjls tslstcr 9 Odzd o j telsdC Odz' dets, BMiIsOo dzw v
stesdzdtelz j 3" o3d 1 te®L dBgEO O WD Is zzMF O Istsdzh  dzgts?2 0, ¢
ftow Bskza tsdzr dzOW Odzt g dzd j 8 OV  zOMisd dzO@ ) twOL d
N 20 H o 27 Mis =) todsdgy. W I ffCHLIIO H sy dgr 2 fdzs?2 fdzed o
d ftsdzzyjdde 2 fimt dzHo dyuo oy HPTEJ 6 Otzd u €20 AlGHBLE -ty
Gjhjddjdk 0,01 &c. Ismdi oLejhdeoOddw {§ kO
odzgdL ¢ BMteseCkz fotesh CO, ybkt tBjMifj ydse Odzk
sBtcOL Yyo dO § zOmisddzz, B M Jj ygs®@OL HEMBOE S
9" Hjt)y o Ols! HOd dgj2h k¥ ®BtOBtSISCE. 1 &zZOdz" j
Zdwn 9jMO tlsdj yodd §0O0S &OMME BBLOLYO. I
kS Od dets fsH EZEdsds 45 COHEMBSe § Ay tafroydd)
d fMdMmlsj B HjlkjSldtetse Odzgdw, Ctltster j BT dzd ¢t
LitbBjbtedy d wOmMfsdsyjdd] dhfsd LEzj st s
SBOLYO d otmftesdLotsHd®BsMis! HjljChdesyg Odz
MCddg Hdzw Stsdzd yj Mise | dedegse s Mt Oo dzj dzd W Bj Y H Iz
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sdmzstsdatzs o dztsy IsdIstetseo Odzd §

454 HJdzj EXBYIHBTARBTA)] (Q=S, 130 BB, @Q=0&6155
d3G , 0,0625 WBhsdz' ) wWOmMsatstecddzd o 30, 0 dgdz +
0, IofsHdzr @3 tOMmMlse stetsd3 KOH-A3f) sEBY sldznntwo Gdizd P 62

sOdzdstes-a3§ Bic@ ftesdLotsHddzd M dMftsdz L s9 O
LdzOyd ded v » te1 9, 18 i (NtpBs@yoldHy@yr ,2 6n,ls806dzH (Otftelste ® d y
KHoPQ:) d 4, 01 (f J tcioKéfiQgHzOs)2 Mis OdzH Otsls

AdSdzdyi MSOw otsdz! OB jtetsdzj Isted W

AdSddud MElze o tsd ASIONBY § whtigztzteded ) d MY tsdz
Metrohm 797 V A Computrace M MmMlsj ¢ dzckze dzj tet
stcsHO d dzgOfMr h jdgde" &3 MjtejBtots/ mdzstcdH Mmjtej B toC
stesHtsd3 o COyjMmksej oMmMf siEsc Ols jdajp'C dztsdstezd s @] Ylé
0,15 [ t©OMlso 5tc -dis jrits dAOe{ds@zdly | Ivtc @y J Istsdzd Isted
Lz Cstes@d B ) (HjcOLJesoOdzd fkIsjd3 ftesHizo €

RLOJtejdzedy dBOGdzdIlsdzr = Moaws2Mmlse

O 2O dzcflz) € Stetsdzdzets G 5 {f JOLEOAE DR M dsEipssHs] demvY  § to d
sjJ B jcOlskztc] dz©@ MY j Slstesdzj Istej E 3rOdoV j (bxfadzCi tcadnd
GdHOLddZ (g = 2,0036) dhMfsdz Lo Odzd HA&zvw CC

vl BB JtcOlkztedzOW L Qo dMmd didtsmis+  d30 e Is dedty 2ls oH
cOHJWw fted 7,3 G§C o BORBOKIL Ddzg tsisj B § Y Is [p tzd
hOodzhmw o 6jdkdjoky Ot jttlkz ftod HOo dzj ddd
Zdteso OB zfzd bstctsds Del ta DTB9696. | Odadz |
yjorna dBdStetseo jMtse d ftoj ydqL dsdzdesets ydw tetso s
242.rRMMMdzj Htso Odzedj B d BdzSeviroyj MEdr Mo 2 Mise

skdz skter Cdzjlsts@

1l jtodIlstsdz] Odz! dzf jJ dyPR)tc B Gdgdd fdis delfy j(der  tsls 3"
20122 6. rdotlsde n kdgjtehodzwdzd flklsj &3 Md3j h J dac
dzZsets fjtedsHO OFC dzd B3O Is & Odj d af dz® ¥efzEsflp ‘5 Odsdr tiz0 2
¢ otH] d MIsOdzH Otclsdegs Bz € tstc BlzH) d dzdf ™3 Odfzlz o Wz filph
Witz s Mtsdzj o se s ttOMlso stc®, L OIjd3 ftetsd3z 9 Oc
BJtOdzd §jtdlstsdzj Odz! dz" | BOSCtesWOcd dd or Mmoo
L €My J tedin3jtrdzls ts o

sdzj stsydzOv dzddzedw € Otcyd @epds) , ¢ € wds Bdzd| dzQ Y dz
desdzr h j2¢d 1 fdlsjdzdy yjddztse j SO (HelLa) d HJ
(MRC5) B" dzd ftedtsBtejlIsjdz" o | BMEzHOtMmIse j dzdatsd3
d Bdsbjnrdsazscedd Alrsuv to ({ shhnd2Ak Adyd endjtais
9 Ckdz IskztcOdz dzr EMEMtf gzgMERM, ( MEBEM= 7, 4) , %N 5 ©dzd
dzts?2 B' Y' j2 Mrottskls? 9% dzOB s dadis? G D Istditsd
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[Yjds o ydlsalsssmdyudsnlsd ¢ &ofmlsjtdy Hls jChigssy

AdbsslssCmdud MSdd dMmimdzi Hise Oded § HHpR ts & 5 diztzg
MCdj CdzjlkSd ©0CO ¢ B icleddah)ydzsis ¢ @ ¥z0kz | &IORY b
Cdzj ss¢ d ©flsOoddd d0 MklsSCd o dJdS keOltte] H
) tsd’ dBf B faflsOlsj dz' dets?2 Mejrus?2 (rfrf). [ Odj
fjdeL v fodddjtedr © KOjtedOdss o §dlsOlsj d' dz
yj dzZstcOydj2 &OkjtedOdse, LOjd §&Odh jls §&ds.
CO3HEY dlz dzC bls G dsjsdhr ditsf2 ffgtc j H 52, L Ols jtaff Oty sdfso
= 5 &¢/ Bz, 5. j. 50 &¢ ©wOMkottejdts o 1 d&dz W
fdlsOlsj dz dets?2 MijH' . [MlsOo d i dozd Sy Bidf oy ks
YOMO o SeBLOLyOF Ol dgd j OWEReEzj ssor & Ctodfmls Odd
fMzddd. BOsaddzd s 100 &Cd r B[ U fsdgd Ob dy
fesmdzy uwicet dL BJjteddzd [BYsds@] A dzj § drts lezdas i ld 19
20 silsdyuj MS ks § dztls daizhighs' S ¢ #ideldule Stz dz'

Stdf 5C Odz! dzOY &ZOL j tdzOVW MC Odedtekzs h OwW  d3q € te

sdzjlsCep HemjoOdd d&O § b 6ol Isit Sy ldnjlsSi RAz()
9 0dzd ® Isjujdag GasGE®HY Ldj136j B Ckd skteOd o
o jMjed HS2, MBH,jtyOhj2 ©itjHjd ddgs] ¢ sddy.
9Oz SzjlsSd o bjuyjdedj 24 yofmtse. sdzjlb¢d,
MojHddzj ded?2, dMitsd LtsoeOdzd o €COydMmlsej € tsdalste
& &5 B EWPBS Ay (€ fld sh @y ®eBOd Hjcdu d odLl
Lso Odzd j 5 Cdpli 5C Oz dzgsEts RIS tesMC YO Zeiss L
N dzdesGts zOL jtedg &8 HgBHEBA (405 dads) Hd&v W ok
& &5 B jSIsdo tds." defL tfBEafyjjdddY d8 § e OdzOdzd L |
CteOBBESEEs B jMYjyjddy ZEN 20009.

rilsjChdusoOddj d Cwoddujmse,jddasy 1§ tjH
Cdzj sCOR dzfdedd Hep

sdzjlsCd dz@dzdd MH @ @rizdzs aldz9 8 § Oz ks ¢ A dzk dzd
C ke dtstsojOriddzdej |szsusd @ldcs % jpicj1 Ol j &5 § dlsOlsj dz
B d2v dzd Mo jnd? MjHBs2, MBHjeyONj2 GYtjH] d
ddzS zedteso Odzd o Isjujdedy 24 yoOfmtse. sdzjlsSd,
flsodd 100, BEHYEd L 5o Oz € OC ltedyOlsj d dzr 2
o jlsflso jdzdets. ) jtojH fsojnjdedjds S jtqd Gicdz
BECHHH dR dzste ¥ dzk st My d dztDA)ASigneMlisdsrd HERES [Esp-
CdHEES Fadydde)oL J dzids® itk & izt s ©) o 7ds,j y@ dad Q@
sBd&EyOdd COdsc | dso s2 &OBfs2 500 Il (& O 4
90dzd Hoechst 33342. |1 & Oolssd®kOIsdy MEs2 W
Cell Analyzer 22006 GEdJHedtjtgcand] . UK daziy

dmMf sdz' L 5o Odzd ! HdzW OdzOdzdL O d dzBA ddin d ¢ i bz L
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ftoesctcORgBdese s tsBj Mt j yjdzedw I N Cell I nvestig
M2 kMt Hdzj dzdzz®  dzls § dzfiidDAzsMmiIs! W dzkztsted Myd

[YjdeC 0 W slstsdqdzHzydtetse Odadets?2 yYdlstsists€ fipd ydats

sdzj sCd dz@dehd MY o eetizdetsaidz9 § § dzOdz" jIsT %G ddfj dzt
stsC/ dZ2dzC O d Ckdzr sdodttse Odzd o Isjyddedy 24 -
Nd 2 MejrHts2, MtsHjly O j2 ol Msd]tejry ditsjcdsdzte jj " G t
o0Odzd o Ibjyjdedy 24 Yy, O LOLjdB BBAEZEZYOdZ]I ¢Od
9 Ibjuyjddj 30 d&Bddsz. sdzjlsCd, Skdz sdedtlkzj &3 j
dzr 3 S sdzlstetsdzy d3. [ B dzlz yj odzdz’ § JAPESiGAll dsICitc®h ) o &C
30 B3 dZ3 fftedslls3 OFacazmp i di um i odi de, 1 #BbctHdudhd
Yd dedjg 10 733 dg dftc JOBIs s B3OIsd yJ MEs2 Wkt My d
| N Cell Analyzer 2200 (GE Heal tshiazayj elzdzr | K)
B'dzd dMmMisdz LsoOdzr Hdzv OdzOdzdL © 3ydoeor a, Of s{
vy ydd M dmisd LtseaOdd] &3 fescOBRIdse s 5B M

JYyd d&z€C 0 OdzsdBOCIsj tedOdzt dzts?2 OCIsdo dztsfls d

Z s Odzdzizd € to ts s tewoldzdali ATCC25922, S. aureus ATCC25923, S.
typhimurium ATCC14028, PS. aeruginosaATCC2 7853 B'" dzd ftedtsB tg,
Thermo Fisher Scientific, dwz¢ d Becton Di
hdoOdzd © YJdHS X Mtolg HyJ dedB] T4 QGOMtsoe .

JftejHidzjded] BOCI]jtedOdz dets?2 OHGjLdd ¢ f d

skt jdzr d¢ BOCIsjttd? ddz¢kzBdtesoaOdzd o 0, 1
NOh jd3 1 Be/ iz dL slsd sRTHOPdzO I8 G Midalplz 810 figRel jdiddf iz
FITC-d&3j yj dedz" § BOSIsjtedd Ish Olsjfgtgzs r tztc B8 3 9 @ tzd3
sj &3 fsteydd s 50 BECdz BOCIsjtedOdz dzf » MMy 4
My Sz (9 COyYyJmlsej Ctdzlstesdzv), d&O fHtoj HAJ Is
ftoj HABBj Isdets] Mlsj Cets, Y sCter Istsj MiBBYUSHE2J dd dzg
tcsoOdzd © Isjyjdedy 30 Bddz fted ¢ sdB3dzOlsdzts? Isy
mMemy jdz v B"™ &ZO Ish Olsjdz dzs Hj COdzZsdtetso OdzO.
9 Yiz] 2IstcOdz! dz" 2 L OBERW jtojdade" 2 WistedzOdzddz dzO 1
oL zOdzdL dtetso Odz d ftes0dzOdzdL dtetseo Odz M dmy
Cell Profiler Hd&v tftejH]Jdjddy Ctsdzdyd mkse O
o' fsdzdzj dz@ © Istejnm 1 CLJBIdZVEGEOR M HEtSO jtodlsj dz

ddzsdB OCIsj tod Odz! dfCry @eElsN) A blzisl F{BTYs] @A3 2 |

lted ftsdiish d B OC Is jOSBAMGerdisdalHES30IGL 3 (t sffyd
MojydoeOdzdj BBtOL yYyse ftesoatsHddzd dO ttOMmMmistswd
1 CMf jteddzj dels© BT dzd  tSH G tsls 59 dzj fgekzts juyd® " BQfls j) tg ds@
dzzte Ckdz sktekz RBICtosttcc OdzgdL ks tOL o sHddzd o
BECdz) d ftsd3ih Odzd dzO 9 OIdzr 2 HdME. 1 dME { tsd3y
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Clkdzn. [BfMj d&3j dzgj dzdzr | RBICtotsstce Odzd L @ZOBI dgJoOI8 1§
oz OB E dzZ©O 20 BwBJdzzls. |1 COyjmBajf, CBlsterd
yodzd moe jlstsds, O IsOSC Y LisHLMN)J{ dsle}(QiE)6s]2 @AF3D s 4 tc dz® dzB
dziz yj dzdw mo j Istsd. 1 sidzy + SMyscdydd §J o] datsme
dzz 8 Qflefjlsdz! dzgz¥ MtejHEz f fs@sh ! 8 &jisHO Ay,
ftesotsHddzy fsHMyujls $tdtsdd?.

ddzZsdB OCIsj ted Odz' dzOV (BUNJE[{MDLRECHICH,)sGOM)Y daal 2 |

1tod fsish d B OC IS jOSRAMBerdis®lHNS3IGL 3 ( { tsffd
Mo j yds®@dzepj ytso HtosotsHddzd dzO twOfmMmisswdadd 90
fcHGeEIssodzjdz 98 odH] fdzj desydeg" » dBOIsj tcd Odztso &
Lso Odzd YRk, 2 Cwlsste’ 2 @ BAEZEYOdRZd Mo jlstsds, (
(BuaN)2[{ Mo6lg}( CR(CR)sCOOQ)e]' ”@A-3 2 [ , des B jL tsBdZEZYj ded VW
sktcO® BIC ottt OdzdL d@IBso ttOL o sHJdZOM! o fdlOlsj
42O Hdts YOh j§ tcOQodgsgjteds’ B Mzsj B s §s0jten
BICtestted Odzd L BOBRY dzO 1H ded. Y O @ jfi) suids"Cke dizw 1 dgole
Edz' stcOW dtsdzj stsolzs OB k. stdstesd dzOv ctolzf
YdHSOW fdlsOlsj dz@ d&zOW Mtej HO Mts HdZO YOh j & 1 j
400 RSz dzO f dztslsdzlzs  § d ls Ols j dis ez to thpteq dackz.  fvig &
fujls € tsdztsdzed? .

bdzZsdB OCIsj o Odzr dzOW O S Bu\[HEtfHER(CRRLC O @8 &1 S T

yOfjls: MmjlsSd i 0O1akjttoddsf[sikis Okz0m: &0
dlzlstsydzOv Ckdz' skzte® d3d ¢ tots SVste igds(a tsitsjp  Acd2ts to dfsHH @
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