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124 jIssH" fdzkzyd ddy ¢ dzOfMmisjtedzr » Cdif dzj € Miso
{MeQsg} (M = Mo, W)
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fdq JtedHepdd fd] wfedded | dzv { Istsc s -Isfedpdaflsqididdd itelzfiH didz L
Messise j Isfisddedz "fRIs jas Cdfwyjddw ddd f§itej B3ih doe Od
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70100AC 9 Isjyjdedj dzj MStsdz Cdn isde) 2 idyigledey L Csitsd
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dZOyj dzdw &3 { dzj Clstesslsted yOlsj dzr dzsfplsd Olsdise f Oc
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LOBj dz@ cOdzsc j dz0O dgO R Odz' Stsejdz ftesdmMrtsHdls fdgj f
hCOdzy {1 dzit©Ocduj,edrLe HMiskzf dtsy HdzYW Al ¢ 6 dts
ftesyd M ddzd s¢dMmdj dd( tedhdd 3J otihilsOditss dzj dzq
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t df9.1 tej HY dzO A isgsy jtdgf J 1 &f [ d [ReBLI{DME)dO mdE
(BuN)[R&S:Cls) (1 d BWN)ReHCll BwNEReSCl] ( CtOmMdzOv) s dat
flsj dzydOdzse { dzj Slstesnddduj MSsets L S jteddj dels O.

1.3.2.] dzd v dzcPjdsj M joodej™h ddljnts te ¢ O dzd dag dn@ dfiR & &1, Br, |, CN,
NSC o € ZzOMBRGQELGLdz®  dzj SkbtesndBduj MSdj Mos2flse O

ldzdwded § dzgj tstecOdedyj M d @200 &P dzydpOnz iz o @ dzg
WHEO dedyj 3 dzj EMskfOjls OCHsotsdz tls o dizlstsj dadzd
¢ dOMbtes?2C ) §lsjdydowOs § oy iyin®dzeg d ) dRaé@E0o |
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tcOL dzd ydz' » ¢ O dzBliBji dafste tf sod Istc WCH M dzOB sz sy " j dzd

CdzOMmlsjtodztsets WHieO o flststetsdztz3].ff t5adzE dsls jydg! df BO fiflsty
YyqodedHde 3 ddzd 4 dL s s ydodpisQdafde dids  didjcl GagHO c
fslsj dydOdz0 ¢ dMmdj &OW 4htOdlid] tolists s I18H s o |j dzéz@lB dz
ftedo J HJ dg Ld&Oyd dzedwvw fslsjdzydOdzse tsCdmdzy dgdw H dzn
tcJ ded W ig] h jMmls? & dzj stec Odzd yd MS d o3d Is J tc d&3d dzO dz' d
CodBBBddzd totso Odzd j tOL dzf ydzr » o dzkzlstej dzdzd 7 d o dzj N da
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[ResSeCle] ¥ 0,31
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Gibjtetsdjflsdyj MSdj MmtsjHddzj dzd uSe(PER)Mt] BU(nL=tBs B dzd jo
COfgl§oj ftjChimsess HAW HOM dgj2h j2 GsHdW SOy
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084 1, MmMtstslse jlsfise jdadets. Clsts MowL Odets, o  jtcolzs
CststcH ddzOydtsdedats?2 MW j toj S jdyQOdmpistg @c O, dz jBSisiyg tg dztdpdz O Bsj6
tcOL dzd ydz" di3d L OteWwW HOMRI S zOMisj tedzr » WtcOc d3j dzlstso .

U OB dzPUPzO Y4 dzed i f slsj dzyd O dzO-L B H"Mjdafedizd v 8y O
CdzOMmis j osilsdmjAdal ¥ Oy Istsded ldadjddiOls d ydzOw fMlstclzC szt
tstc ¢ Odzdhy jJdAgSGdO dzH ts 9 .

[GE. ddc Eur, |
(BusN)s[Rese s-Sesle] - 0,12
Ph Ph
(BwN)z[ResSesla(e-dpph)] (n = 6) SNANANAK 0,49
Ph Ph
Ph\ /Ph
Is tc O-fRESal(e-dpph)] (n = 6) PNANK 0,90
Ph\ /Ph
Y F[ResSela(e-dpphy] (n = 6) PAVAVANP.¢ 0,93
Phi Ph
Ph\ /Ph
[ResSes(e-dpph)] (SbR)z (n = 6) PINANK 1,20
Ph Ph
Ph Ph
s t& O-REBSal(¢-dppm)] (n=1) w7, 0,86
Ph\ /\ /F’h
Y H{ResSeslz(d™-dppm)] (n = 1) N 0,88
Ph /Ph
s ts O-{BHSel2(d -dppeO)] (n = 2) I 1,02
Ph /Ph
Y dResSel2(d-dppeO)] (n = 2) \)/\/\*‘q 1,01
Ph /Ph
[ResSe(d-dppeO}] (SbFe): (n = 2) I 1,24
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Ph /ljh
s 16 ©-fRmSelz(d-dpppO)] (n = 3) ST T 10

1 - Ph\P/\/‘\Pih
 f[ResSal2(d™-dpppO)] (n = 3) S o 1,0

Ph /ljh
[ResSe(d-dpppO}] (SbR)2 (n = 3) i 1,22
s t6 O-fR&®Sel(d-dppbO)] (n = 4) "“\;p/\/\/’éo 0,94
Y ¢HResSel(d-dppbO)] (n = 4) " NN 0,95
[ResSex("-dppbO}] (SbFs)2 (n = 4) S NN 1,26
(Bu:N)[ResSesls(d-dpppenOy (n = 5) NN, 0,84
s to O-fRESel(d-dpppen0)] (n = 5) I 0,91
Y F[ResSel2(d*-dpppenOy] (n = 5) Ph>F’A/wp\<¢o 0,89
[ResSal (-dbppend (n = 5) SN 0,99
[ResSex(d'-dpppenOy|(SbFs)2 (n = 5) NN, 1,31

1350 dzj S lstets d ogd W f SdRijstei o 52 Gpistmaf@ i hdese j C dzC
W H tc OcSEIR e

Lid v dzj Gldjldls! OCYj d OBkl §osl.
dgmf sdz? Lzvw Mmoetsd HtjHr HEM ] d2OteOBESISE d, f tsdzlz yd
[Re12Ses(PE®)10(SbRs)s ( o d1fR) f sftcj H Misve g fizsidezj dgd H  dzO dzd L
Bsdzj € &z dzr tc Ofls o s tc UIKREESe(PEL)(ACKD G 1680]n R dzls j to j f) dzts
iz yOj HdC d&OMmisjtt®, o MtOo daj e dl &) Id)n- ez dg* H
fosyshigddz) dedv Jtod 3Fs/FPdyd Wpf-h. 15 oMj2 odHdd
Mz yOj SO H'™ 2 e OB sjsteas o diffes OdzH © o lsdzsh j
g " 4 dzd ¢ slisj dzyteOaOn dsI€ if dg'dafetsizd of ) - .5 H flaste &L HasQ ded] Jb
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o tsdzdzr ¢ dMdzj ded v figtej ot jdistsjo A j figs ediatgtsisls  t8s € of fy dzj dzd
LOGWHBOBEE 1 WWjChkO, bkojaduiie®: tfittsdOltd f) -
ottt dts &BjlsOdkesshistss O,

T T T T 1.07 T

- 1.33
[Re12Se45(PEty);ol*" //h\

t d 4 ulstets jroaf{dsj tc dEad®)ls | tc dzts ¢ 5 1.SREQREY ‘@O O) R £
dMmn BH A&z G s § RIS &(PEB)WACN)2](SbFs)2 (W4 Is dzOW My dzsh dzOW )
[Re12Sa(PEL)10](SbR)s ( §f &z dzStdsdg/MgCle Oy j Istsdzd Isted dzj[86f ted 50 o

]l sHsBdets] a3 3 S dzOMiIsjtocdesy oL OdBsSH | 2Mlsadj dzOF
tOL, SHWOE s, edeplz Is t6 ], dzda Js|tgdif)aiae] digd] ) O-dzd dz$ | 1628 d-@
fdtedHddz) | ff@ifditcd d o @) Blsf@dp.d ted w G dz) § tats fadxz f t5dziz .
HJ dzH to d dfij thejdal FdigOdzdsMmdztseo § BECISOL Hted Wd ME dr |, ¢ OIS "o
hjmls! WiecOcBgEEK]”, [ Rejted L Btc Oddyj BB I H gy @
Y J dzls to O &dzaBtids § to dzts ¢ ¢Sa)|d B dzGs H[dEZR edfisAPQ N8z v OC d &3 tsB
Bsy des 9" HjdzdIlsy M jMmisy eodzgjhdzdm + CodoOdzj dalsde 7 ¢
17 dzs f 5C QLo dasQo duetes s d s jodagz@Gazy HzQ jdssigts itz
Slsdzdudy o tdzjSbtesnd®dud s sd fusdifsd j did d i deOwig"
fdtcdHddetser j Ctdzt yo dzddz jtetse Mmtsj Hd dzj dzr Yd ted L
Fecdzj etsH O, Al o fsCOLTr90jls dzdh ' |, swd df sdgdstedstst, dz,
Crdztsdesdzj sted d, LkyOmlisidfss lis Higgsdglz daB] € IO tu fizkg 8 Q LAAOSE:
COCdffBHss Y Sdzdzd Isj dz! dgr 7 dztpup BC i  ffasazjofdiixts  dzj
ECtstcOydo Odzdd Oz Odzso sects BsMisdS O o dzddeS j cOR
fdzj ys, O fted LOMBjdzi OkSOdso et EBsMsdsS O dzO
sy ewy jdpddj k3?2, f§tetsy fishprj daddisd fmdgjdeedsvinw v odfdizd R o
EyoOmlsezs Is ftcdBdzd L defs § lztc Hztlzts oh, | MB! o s 9 Is s to ts d3,
sted yOlsj dz' detscy L dzO j ez of dzff tsdzjj Casitf ©dzO, v @ B 5B 6O
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dif sdz’ L so Odzd §  dzd dz€ § @ )l dtptSfHed'its  dzdzts?L O d3tsH | 2
CzOMmils jtodz” d&3d " HELORG, ©® wjLEzd! O] YHAdHEOMEZOLPC
o dzz st feptzPf H dZOC 5 1 1sO cdyitslsjL O dzj Mstslsdatsidlsw
OolsstcOMRd. [186] B @SS I jsC OL Odets, Yt MONis g degletzg j ¥ & C
[Res( £5ep(PEL)s]®*, t5BI jHJde dzdzr 7 BHdes?2 dBsdzj Skdzs?2 § ste
Bdzts G 54 dzj Clstotsdadz” 2 tojHISCf) fjtojmtsH dzO GwOW dC-j A
dMmisj Bz §ste¥ JteddzO dzj ftesdmntse Qlzs Misic @ dzdaty dz
Obts®kses kedzjtesHO d OLGO, 18O0MEZkzd®Oy" § Stcd @@ dzdtk
126 @y dtedH ddz) { sddzj 2@ dmr 10. © Htket?2 Misttsds
slsfizlsMise dj o dezlstej dzdzj ¢ Y tddrQifyds)] @EED ¢ Wddng 5@z} S B O
CzOfls jtc® o Yot dieddtsotsd sdzdetsdjtej Wodwelsmw
dzOB dz¥ HOJj IsMw twWOMNh j§J dzj dzgdw otsdzdz toj HiSE M fetsy M

9
0.205, 1 mVis

1.5=

10
4 0.185 mM, 0.5 mV/s
1.0 <

6.6 e~

Current (uA)

1

054 0.257 mM, 0.5 mV/s

0.0 4

10 08 06 04
[ mm = CH,CH,CH, (9), CH,CH, (10), CH=CH (11)] Potential (V) vs. Fc'/Fe
t g5 elstets ded § HJ dzsBwiResPeiREe)s(L)cfE0Fe)14 ( ©O) d  d =
OyjssdzdIlstcddzj fug4d 100 d3l/ iy ( O)
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136.sStetej dzv ydw L &zOuj dzd 2 f tslsj dzyd O zO{ResSHA fipiez
L 2O | dpKycz dsB dzj C s o d BIUPHOB) stsse [ jo jttO ddd

1 0dBBsdzi § MdMmis BOIsdf g w@iap@d Wi » SCHs s H o 2Oy d
Bsdzj Ced ¢ CdOMmisjtodsdz “Hik &O f W &Y i g g
f csYoshimural sz yde o Med sl ttdkOd d& & fiz ifdd=tigi it
O dzd ts RSB )2Cla]?, & Hhpy, bpe cpy, ppy, pz, dmap mpy, lut d py[3,106,107,186] 4t OL
Br dzs Gldj yj des, Yt StteHddOydY tjHsSf OCIkdos d
Ld&zOyjdedj §ljdydodkzo sCdfdjddY ¢ &Ofmsjtdscs W
Csdzimls Odzls O3 ©hdese desfisd S Odduj MSdn dsdj Ckd

[ 2= 0,87247 0,0195pKa,) (6)

vO0Cdds sBteOL A, yYyjd3 Bdzj j tshdesedz d3 W o dzw j Isf
OdzsHdzse s Md3i M jdedw fslsj dzydOdzO tCdfMmdzj dedw . Rdzlsy
O dzd ts dzO sz ESECIRG]S, & 1 gpy, cpy, ppy, pz, dmap mpy, lut dpy, dzOB dzs H O j Is fn
Ctetej dzv yqw, dgts Msi0,0 Hz0 U da)y d3u 1820 S ittt b lsofis thsdz]
L Oo d Mdtshits frlsdz@Kuji dzgf v € dzOMis j tetse teOL dzd ydets2 Milsj f j dzd

o 0.9

2 fCI:,(cw)p.

2,0 Cla(bry), Cla(ppy),

g . : _-Cl,(bpe),

3 Cl.;(py():zl( /} N Cl,(dmap),

- m

=07 AMPY2 &1, 0ut),

L

3

% 06- ClacPY  Cigbpy Clpy

@ | \ |/ Clgmpy

3 Clpz |

< 05- v o

t13rJ{:r.ﬁ Clsppy  clut /

% Clzdmap

u-JF 04 T T ' ; ; y
PKa(L)

{ f16. 4 LOWdS 1 5lseg23aYHe0 &@ e R e ¢Ss@(L)] [ R e [(Fok(L)2]? o
Oyjlstsdzdls e @ezif g Bssmlsd tI86l.pKa (L) dzdc OdzgH O
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[HAZOCE o dzjHOodzj?2 ©OBBIS] ISl s DD dsdste) S
[jojw0O, vyltser ses2ld ‘b fesedj dz. ! sMSsd ¢
C0O¢ stecOddyujmsSdn, kOS d djsecOddyjmMsdn d&dco
ofjn hjMmisd odajh dedi dzdc OdzH 52 dzlffus L © sz gzt UschdzOIg
flsjdydOdss ¢dMmdj dd"7).C ZOMlsj tdsets “HEO (df.

[12=099+04 7 ELE (7)

[y des odHjlk!, ybt dMfcsd Ltse Oddj HOddsET
odzdvwdedj Ctsdzdyjmlso O dzdcOdzHtse twOL dzd ydesets Isdf O,
W Hze( ETREIE", [Res( £5)eCls(py)]®, [Res( £S)sCla(py)2]”', [Res( £5)eCla(py)s]' L dzO W d dz
fslsj dydodztses ¢ dMmdzj dd v O dzts BUHASA, H D RE7C0 Is fiy W tsdfs Isfigtg
vOCdds BBEOL A, JMY tsd,udisy dasO dedeld sH ME O c p @Yy d b
sCdmdzy dedvw bk Mmddzlsj L dtelzj Bsets Misj Higfzj dadg® y fla@ad @ Ist:
¢ dMmdzj ded v , dmY sdz! L tso Odzdz" j H dzw f sistcts dad W
L dzj Sbtesnddi3dyud MSdn §OOdBfelstcse SPp dzggP Hdzw  dzd A

—
N

O

< Cly(bpy),

> ClPz) - Clyppy);,

q. 1.01 (NCS),, C|3(|Ut)3\ 00

w

> Cly(bpy), I

P Cly(py), \ Cly(py),

= 0.8 Cly(ppy), ~Cl,(cpy),

g C|5pr C|4(|Ut)2— \C|_((;I.r|14(bpe)2

S Cl bpy 4 4(Mpy),

© 0 Cl,(dmap),

U 0.6+ Clspy \

x Clut— @ c) o

) 1 T~ sPPY

™ | Clgmpy

% 0.4 - 66 map

()]

(n'd \

= o B

lu . L) L L L]
-1.5 -1.0 -0.5 0.0

2E, of Terminal Ligands

t dMml7. [ ddzj 2 2OV S stetej dz¥ yqdvW R eMRE(24d 15 IsG) dfflsd
[ResSeXs n(L)n]" %0 Oy j Is sd#{ELtadezrjj o ' = [IBE.C OdzH 59
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f slsj dzyd O dzO ResSEX et 1] “dzdsvar/Agat® fi s

[ dodt

Oyj stsdzad st JipaREB® tetsm d &3 Uj ME dr (APLOR] Istetso
Ewz, J FEL

[Res( £S)Clg]* 0,31 1,44
[Res( £S)sBre]” 0,34 i1,32
[Res( £S)sle]” 0,36 1,44
[Res(£3-S)Cls(dmap)f' 0,49 i1,05
[Res( £S)Cls(PEL)]* 0,50 10,86
[Res(£3-S)Cls(lut)]® 0,52 10,99
[Res(£3-S)Cls(mpy) [ 0,53 i0,97
[Res(e3-S)Cls(py)]* 0,54 70,95
Is to O-[R&g(e3-S)Cla(PEL)2]? 0,665 10,28
\ F[fRes(€3-S)kCla(PEL)2]? 0,664 10,28
Is to O-[R&g(3-S)Cla(dmap)]? 0,68 0,66

Y F[Res(e3-S)kCla(dmap)]? 0,68 0,66

Is tc O-fRg(e3-S)Cla(lut)2]* 0,74 10,54
Y F[Res(e3-SkCla(lut)2]* 0,74 0,54

Is tc O-[RE3(e3-S)kCla(mpy)]? 0,75 10,50
 cF[Res(e3-S)Cla(mpy)]? 0,75 10,50
Is to O-fREg(e3-S)Cla(bpe}]? 0,76 10,44
\ f[Res(e3-S)Cla(bpe)]? 0,76 10,44
Is tc O-fRg(e3-S)Cla(py)]? 0,77 10,46
\ F[Res(e3-S)kCla(py)a]? 0,77 10,46
s fiRes(e3-S)kCl3(PE)3]' 0,819 70,30
G toc QRiB(€3-S)Cla(PEL)3]' 0,83 70,30
[Res( £S)s(NCS)]* 0,84 10,36
ts ffRes(e3-S)eCla(lut)s]’ 0,94 10,09
ts ffRes(£3-S)kCla(py)s]' 0,97 0,03

Is to O-fRE3(e3-S)Clo(PES)4] 0,980 0,88

Y F[Res(e3-SkCla(PEL)4] 1,00 0,88
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1.3.7)dzqd v dgdsitsteH  dBQudE ) OC Is d o dz' 3 tEsogjECOmEg W, ofrje didHr
W HLOS § dzO fi) Iis st daktc{ResSe}>” dz0 f tesW o dzv j 8" j R&SBARGGED di3d
L dzj Clstetsh d REBYH TS o sl Odss dzj ded W

sssteHddZOyd™ tjHisCh OClkdody & e Oddyj MS dn
fswodyjdgds 2O Al ¢d, o Hefbddddi $ ftsyj Nhkts&H
fitej RsHT ¢8O Hied YidNs d & tc Ot tadz’ joj d2  tlsts
fslsjdydOkd d OmMmMsyddetesOdsdy j M otfisOdse dzj ¢
CosteHddz0ydd StecOdduyjmMSdn tjHsCh OCkdsody & &isd
MHode L dzOyj ddvw (§tsis] ipQ@doddnisptizssdddicsyiimn Mted
o tsB SHdE2 . GEdjstsietr M0 sHJ ddHE s Hotts dasdz) didtses jsHsjdds
ofMstcOdo Odzdd ©OLEGr ndwshdrn [[ &dcOdHO o L dzjt
dMRisHdEeE ¢ dzOfMls j[M06ktredEs | o G@REEHEES ® MHodc  f j
otsmmlsOdetseo dzj dzgd v Mo tsBtSHEs?2 d CtststoH d dad tots o Odzdz 2
kdf O &gOOdH &Ky dts oadHjls! , ybt L dzOyj deReSs(pB®s dz
ResSs(ppy)Cls, ResSs(cpy)Cls, R&sSs(p2)Cls dzOn sHW Isfqpw o9 B35 OF®LGdzj o slsts0
fd3d " § dzd § Wi SEOjude iz O 62 dsdfucd@deHs o O dzdzts ¢ t L o3(5 filgh) 5 & @zt a &
0.66 1. st doge sy sl dzyd O k@ te jo Hsfifi@GeOdigisdzdiz j Rizd
Mtsj Hd dzgj kg @o dzj dzd d Mts MotsBBHA BB tstee Oded Yyj MS d d3c
flsjfjdd LOBABONDGEEIY {Ilsd7 OdtsHdy o fMud dkg yPlsj
st sbvdzOyj dzdv § slj dzyd Oetse Cdfdzj dedw Hdzv € d
¢ Stetej dzdipdAtidits 2 + dzj Clstetsn o B3 ud fiisS) dhed3 ffdERD e it ts® , [ §
s dMOtes o’ HIZO)j 6538 d M Bd L sl OEBGOMKE tstco Sdzv j Is 1§
Cttetej &z ydd Mt L dzOyj dzdw B §lsjdydodkss §tesyjf

ZOBsHEO@OdH 50 . uts jMlss , dzd dzj 2 zOW S L PuHfdai s iy fi |
[ResSs(ppy)Cls], Y d-[BesSe(ppy)2Cla], t5 fiResSs(ppy)sCls]:
[12=7153+Q1 8 ELE (8)

dzs Mmjtedd ¢ dzOMlsjteseo M twWOL dzd ydz' dzgd tstcc Odzd 1
Ctete dzv@dd fiResSeory)Cls], u dHResSe(bpy)2Cla], s HResSs(bpy)sCls] d 34 J Is
mMdzj HzEe h s L O dMd d3tsMmils

[12=711,14+Q3 5 ELE 9)

v OB dzddy PdzO Y famfle’d deyd O dzO0 B¢ Rz ddf ¥ o g Hs @ditp c
C ZOMs RaSICR n(L)]"* M toj HSC T OCIdode B dzd ¢ GdHPAigdli ot d
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Oyjssddls®d&PCyJ Mdd" jddd LdOyd dd?2 {isjdydod
C s BY dzj SRl [Re Mg M j dzdj G lsj dzaydOdzO o shimlsOdass
o SBGHMGE?2 Meskse jlsMisokyh j2 ©wjHsSHh OCIkdso ds?2 &S

i s zOMmisj tedz" 2 S BBY drie(sy |Ewp( BN gEse | gEesn
1 ResSs(bpy)Ck 0,55 71,48 0,24 0,41
2 Y FRpSs(bpy)Cla 0,79 11,44 0,48 0,45
3 Is to O-B&hPe(bpy).Cla 0,79 71,45 0,48 0,44
4 s fiResSs(bpy)Cla 1,06 71,20 0,75 0,69
5 ResSs(ppy)Ck 0,53 1,74 0,22 0,50
6 Y FRE:Se(ppY)Cla 0,77 71,65 0,46 0,59
7 Is to O-B&hPe(ppY)-Cls 0,77 71,70 0,46 0,54
8 ts #iResSe(pPy)sCla 1,01 1,57 0,70 0,67
9 ResSs(cpy)Ch 0,57 71,28 0,26 0,51
10 Y FRsSs(cpy)Cla 0,83 71,18 0,52 0,61
11 Is to O-B&APe(CPY)Cla 0,83 711,19 0,52 0,60
12 ResSs(pz)Ch 0,58 1,44 0,27 0,66
13 Y FRESs(pz).Cla 0,86 71,33 0,55 0,77
14 Is to O-B&fPs(pz)Cla 0,86 11,34 0,55 0,76

sOCYJd BT dzs s dyiRffjlsdeO-dafipliftendgddgOyd d teJ HsC M OF
C dzOfls j todats e ts wdglac 2 € telgfoe ' o tstintits P jdAtfig &) dzd@C , Is tc Grodhly
CotsteHddz2OYydd dO ctcOWdeOrn Al ¢ tOMmh jfdzj dedv ftcO
iz yPddiL sd3j 60 fedmizismise zjls L Ofig] fg detisjdl3ts " dzj Y s3]
HWW jtej dzydOdz! dets?2 dd3f zdz? mMdes?2 o s5dztc® O Rl Siftizndzjolsda
ftesyj MiMtse o MmisOdztse dzj dzd W L G tz¥s ts sy jdds{ fylsls J- dzdatsd G4«
oLOdBsHj2Moadj toj HISC M ReBHEOdzH tisey dzty § t© 8 § lisHnjs dz pr
fsdzlzo sdzdzr PRdz@OJEOPEZMdts ftoj o tsn sSHdcRy, sQEtso s i W
tcOL dzd ydj d3 o  tc Ot BscfidsG dpjdd d dzd ¢ OdzH s  -usjlsdiststdnd tdsty et
steB dIs @dejsz] Gdaslststs Mo w L seo@f@sts H 1@ intisipidf HzZ tStcc Od
dZzd ¢ OdzH Oz f € sdzd yJ B w1 i BER OB IR O i3 H ¢z3§ f3ls emdffjdz' dzj
@By dz i ydmdzs Oltsdiite toj dzd v, yYaf@r HsjFiz et d & sdzdi @ @dz
Is te O-defiy ts d3ij et . 1| L Od d3tyezff &@Plso d § dzO U Is j dzpzfzets ~figdz®B | Ji
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fslsj dzydOdzOdz ftetslsj COdedw toj OCyd?2 o tsfmimilsOdzsoe dzj dzd
2O tHdhksHR ktctpad]tstdrdzjtfcte jdif sdzO0c 08 Is, Yls s tcOls tizd a3t
tcOMY Sdztsy § dadzts Misdzj tc G eyd] wztflzg dseOQizdz" ~ [ [ fts Glsdash
YydJ dzstcdtetseo Odegde” &3 , Mbtslse jlsMmise j dzdets, tcOL dzd ydats?
Mg Hd dzjpazthpy-

cis-[RegSsCla(pz)o]*

Fs

trans-[ReeSgCly(pz)a]*

:

cis-[RegSsCly(cpy)a]®
| 10pA

5

trans-[RegSgCly(cpy)al x

:

cis-[RegSgCla(bpy)al*

X

trans-{RegS4Cly( bpy)zf'

(

1.6 1.4 1.2 1.0

E/V vs. Ag/AgCl

t df8.r rR] Htesyj mMifse o tsimls OdReS@4ildzf v ©Odg Is dizg
fted 2 qLOTBl / f

1 ted o34 YOlsj bpytdasd Sustisten d dzOydd MrtcOdw jIs MY s
Ctsdzyj o sz QU A3z OFL, 51sBO dzts tsSlsdzd yJ dets, -y jtelstc ¢ tstisdc ©
o smMMmisOdzetso dzj dzgdwv yYtejL o yoO2des yYkeofmlseadlsj dz' dg ¢
dzOB dz¥ HO8 Isfyw  f tod L ddaLd dgds'inds Oh R} i dufekditr @ o3 1E,D6 d |
HOStcOeisd3j c©. [ HAZOCtS M Isj yJj dzd J dzlzr o2tc j Qisgirddz" {2tc iy
ftesyy Mmtse , 9 Iss oatcjdw CO¢C HEkzed] twjHBECM §iof
dzj MSCsdzr €da € Of j dz¢ otsH" ddzd ,I€OF stz RO 8BEl jsls  Ht
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fMdsd "d dedd YBlsjdydodzO0 olttic® Y tsivighQ dnts fifffinlstee
feslsj SO hdk §tod Eddildbj iz dzfy BEBEOL S0 Odgd j 8 ©B 6O
Wd s tey t dzj § Is tots dzdzts ¢ B i sdndn s O d2€08) dzf)) ded@C difs 5B 6 OL 5B
ulsts fted HEB OO dzj ded d H i dzts tf @ s tis EhE it O dafiste d gD 1€ C
feslsj COjls ¢ &y B "pdh poysistster 2 ddi3jjls BB
fslsj dzBhOdEOR j B0 flsjCOshdn ©jA%BYyd2 foj HiksOs dz

0
" : [Re'™Sg(bpy),CL]*

20 {20

[RGIH6 Sg (bpy‘)2C14] 4.
26, 42H AN wF2e

W20 2H 2

T2 15 s do 06 42 02 ds To [RCIHéSS(pry_)ZCl4]4_ [ReIH688(bpy2_)2Cl4]6_

V/Ag/AgCl

a)

[ 9 A1 ¢ HEEN[ReSClbpy), Oyjlstsddlsteddj HE (Mo jt
HisB O dzj dzgd ™ dzj MCBd SR S Of j d BaNRIR&ESTLODY)] HOTH S j o

Rdzls j toj pdats, ybpee C zOMEhHEd fefjdzdf Bz 8y 5 Is 5Bt C
ftesyd Minse o tMmisOdztse dzj dedw, dej Mdsslstew dzO Is tsbpwls s
M sMsBdz® ¢ Hobkds ftsMmdzj HIso Olsj dz' df d3 tsBteOlsd BB s
I1ts afMmj?2 odHddtsMmisd, o tdazdyd) stttk @idtch alst
bpedzij ®BBtOL k¥ Is tsB 5MisBcdDdagdzizls s @ dAlz" L dgisfdzj € 2 dz
Mdsd " do OF Isinw j tpls tBff E@dz@dzdz” &3d [ [, Ul d ftdotsHdlL
ftesyj MmMtse o slstedyOlsj dz' dets?2 B dZOMIsd ¢ tslsj dzyd O dzO

1.4. [ Sddzdls-g tehips Odztso d Is j dz' dats j 5§ @S oHjtad]j i
C zOMls j tedz' & f) SHsscdzjH j dzO

141, 1 dzdw dzq j o dglz Is to j dzdzd A d odz hdzd 7 ¢ Oz
Ldzj SlstesRdBdui MSd Mets2fmlse® SOOI HEedyjMSdn
[MO6XsY6]?

[ChOtHieduj MSdj ¢ &zOMmisj todz gXeYQ2s dtsdzjj S i\t =dstSdzq ¢
Br,|,0dz0 dzis ¢ d Ydzts § dAPHitsh) odE ©f daflsB cOd Bsdz § ey
¢ fsyj Mk ¢dhnd dIs?. S eGREElipkss YbBsOL 0dj dzO
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odzjh dzgdn dJcOdzHs9 HtedotsHdl dzj btsd €5 ¢ MHe Gk
odzdwdzdj dzO ftedL dz0S d 5B iciPisty lsysis  dzd jls 5% Gls o Heosmgj &
L d3jdv jIsfqw sls 1 (fsddshls! ¥ sBtOdd 2 g
20. 5 OC, o fdzlz YO jeXsTlfEO fislisjstc Wots S[yNldnf ©MisOjlsMw Bt
dzd ¢ O®+=CEBr, |, dts (1 ©jb] Ofzsadets] MdABjh jdedj o 1 Istsd
o dzj M ded i3 B tots B H dz' dBXEBrefEd cte@sdgHj Gk S[CMondzj ded W W o dzw
[MoeBrsBre]? d  [elbBog]?, tHdzOSt § sdzdzsfls! 8 dzj &E€kBaPls d Z] 8 &y
OdzsHdzs ] Md3j " jdedj o toWXn-El, By, etizClstalgs dmd@fj Fls frird coO distaogli ts
By des ftoj HY sdzsy dls , ylsts 1§ tots ¢QsBrfif dEEndcmddjlsdEpy  LHO
Hsfiskzf desets SCdz0 §slsj dzyd Odztse  det® fyded cs@dEsQ d2izO0 2
dzj sBtOIsd 3" 2 Jtesyd min ¢ dMndj ddFc @dy c'jL@HedD dtefmt i |
L dzOyj dzd v astsf) fjds @ @izstrS dzijozj dzdv fwod® jrHjdzer o kOB

a) [{Mo,Cl )Y ]2 it b) [{MogBrg}Y ] ‘,'\.

_________

p L N

Xov=Br(2)

¥ . J o I_J" Y=|(6) -\\ _,,Y=|(9)
¥=1(3) SOuA[ ':mu.A[ 3ouA[

2.0 -1.6 0.8 1.2 2.0 “0.5 1.0 2.1 1.8 " 03 0.6

Potential / V vs. F¢/ F¢' Potential / V vs. Fc’/ Fc Potential / V vs. F¢'/Fc

Current

t d.180. £ 1 §&@a) [{MoseClg}Y 6]? | (b) [[M0oeBrs}Y 6] 'd (c) [{Moelg}Ye]?To Oy Istsdzd Is 1
[187].
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OB EZAYPHES M 1 lsj ckaivs]®tzls BEFE Mo Oy j Istsdzd Is s d dzj .

s ZOMmis ] Ecs | Es
[Mo6ClsClg]2 1,17 11,95
[M06ClsBre]? 1,03 11,88
[MOcClslg]? 0,82 71,78
[Mo6BreClg)? 0,92 1,94
[Mo6BrsBrg]? 0,95 11,90
[MoeBrgle]? 0,79 11,83
[M06lsCle]Z 0,60 71,92
[MoelgBre]? 0,61 71,88
[Moslsle)? 0,44 11,79

142 dzdwvdzgdj L OB jdedw odgzlstej dzdzdr ¢ Odzsc j dzd H
o W HMDXY (X =ClLBr)dz0 { dzj SktesiddidyiMSd) Mos2Mmlse®
Cdf dzj CMse dsddsHj d&zO

yOfmsdydesy LOBBINMNJjdedd o dzkzlstej dzdzgdrn G Odztsc j dzd H
[{MoeClg}Cle]” ( {2=156 d JMoeBrg}Bre]® ( {2=138) | dzO O Bedg'tcd o s5H d
NS OYUS BB OL des Bz bk d3jdz h jdzads L dzOyj dzd W € dp@fiply joia
{MocCLSIClel® d [ BMRICI® ¢ Isd L dzOyj ded V.6 s inb B oyt ldso jOs fy ls
[188]. [ dzdwdedd X4 YdtetsH ™ ~fOds jSdmpdjCidtd ds@ dLfrpae) wgddic
(Mo 6Cl:SE8Cle]? L dzO\ j dedfitsfijls Oo 2% j It dzB j o j Mdes Gl dsj Isdls: |
cOfmso stedlsj dzv, o Cobtsttsd fesitsHdls L Of,dfmzOys b
fslsj dydOkz0 € dMmdzj ded v e @dEAs § ¢ to @K dsC RO IsAslddz P
ftesyj M sEdiidds]vomj2 odHddtsMmisd, ©¢dhdy ddj
Oyjlssdedlsteddzj Gtedotsudls € fea 50 deels gd3rids S fststow jdfi
oMo stedlsj dzv ¢ € dzOMls jitcaRie i5IE s i 18 BHFCRRstdg) dSCORIE)
fosdmMoicsHdls. | fod Lk 1ks?2 cdfskjL’ cdcoottdls
[{MosCl:S}Clg]? ® tOMmlso stcj Oyjlssdzdlsted dzO BjL HBMISEHEZ® o
Ald dzOBdzs HOJ s Bac@uL st Ol d diaso ts cist sy j MO 1§ to
(12=094 d)] Ed3j dz' " j ded § O tels ) defn hodOF@dlg sster Mo w L ' o
dL d3j dzj dzad j] Mo ts2Mmlse ) ©BtOL ts9 O dzd CHE Ts@RENB]} wOS )]
i fsofjwitzdir d Hieked) CdOmilsjter M SHddd "Od ¢
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1 1
0 05 1.0 1.5
E/V vs Ag/AgCl

{dBLAL & € zOMIsBrE)@l] § Mod & dzstsdsj s ©ddisslf td 100

s Hddzj dadf v MdgXeQUH toXtsts dOdaB e | &Odz!, ¢ sHEdptizlste’ 7 E
dLzud dr  dzj ¢ Iseests A fgdtfoud], Y dozlz yJ dzr  dzd " ‘i) oy JeOflz{H d
o dzj " ded &3 Vo BB ONEG d [ BMIB}CNg|* [189]. RL ctcOW S tso £
sy Hd dejlcdE@D dRdzts, yYlsts L dz2Oyj dedj §tsilsj dzydOdzO { tets
slsted YyOlsj dz de' 7 ftslsjdzydOdzsa o MO0}z ddcs) 'l ¢ k&
ksets, o MzEyOj CdOMmljttd M Mj st 25Ba(CNYd ujddsw,jjin
¢ dfdddw=10017) wodwshd2mw tBtOlsdd3 d3 oi0,615 OF4DL sl dz
MisOdese dlsmw  sdzdzes st O dii) BissG Dtsssdi’ @) ICEfds &1 ¢ 5o St
ylsts ftod foBpdbdPdkislsjcojl fosyjmn M tsemdlise
ftoswodweh jegrs dzdS OS2 L dzj StesnddBduj MSBs2 OCIsdoe
C ozO {19 6BreSe}CNe]* s tcOdzY jIs ftedL dzOS d B teOlsd Bis(iylsd
i0029% dzj L OsdMmdditsmisd ks HdOf OL tfsteda®d fif TstsH dids) d OGS
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T T T T T T T T L] T T T L] T
1.5 1.0 0.5 0.0 -0,5 -1,0 -1,8 1.5 1,0 05 0,0 -0,5 -1,0 -1,5

E (V) vs. SCE E (V) ws. SCE
05 0.0 05 0.5 00 05
E (V) vs. SCE E (V) ws. SCE

t g2 A1 ¢ Hdv ¢ zOBBIENEY ( ) &M O)Bréde} CNEMo Mt ts O o
[188].

143. Cdzj Slstesad dsd ud MS dJ Mots2Mlso ® ~ROdz Cts56 ] dz
d3ts dzd B f{ MakBas}(CN)e] "

1 © HOdzdz 2 d3ts d34 dzls dL o j fls dats dzd h ! sHddz &
nOdz Ct8GJ dzd Hdzr a3 o dzlzis tzY dzbizts I3t tef tigdElA) Bes@ @iz  + dzj € ks
fno 52 fiyls ds@ts 3y dify ¢ B)dzd sMesSa(CN)E]", s H j tox DY d B [¢68]. [ rOXzdz
CdzOMmIsj tc o o 5HNdztsdy ks OFHsdetisdgly ¢ o9 OL dtsB teOlsd dztsdzlz
L dzOyg ded d 1 wids=jOtzG (@ tiz@®HHE) ( ted2B). s tetsd3j Istscts, otc jo tsiHIs
ftsj Hddzj ded § dzj MisOBddz! dats, d Mts otej BBjdzj B ftejls
{MosSe}(CN)el®, d d3j ¥ " fa B ste Odz! datsj  C dz@® fy ldnjttojd@styj dzy W s ts . d f
L dzj SstesnddBduj MSdR Mot2Mmlses {ksets §dOMjtd o I
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L | " 1

10 08 08 04 02
E(V) vs. NHE

t B AL ¢ € ZzOMEIeHON)'fo otctdd 2 (JL688I /

1.4.4. ) dzd v ded 4§ CotsteH d d20yd d tstccLOUzd § jdapSdsni to diz d3
{MoeXg}** (m Gk Br, 1) dzO® L dzOyy ded ™ f slsj deqap@dzty de dzts &  fi)
C stetecj difvtyyls[4vdzy €f) B dzs 8iz0 y pKaalpf &6 dzH

Cdzj SstesnddBdyud MSdy Mots2MmMlsoa® ECISOL Hied yd MS
BsdzdBHj d20 ) BteeOdzd yd M ddzd dzde Odzn O3 rtstetsh 5 d
&ZOtcOB SIS OIs ! Btsdzt h t5] Ctsdzd yd Mlseo 5 fadlsdfd oz Htdzd R s € d
fno 52 Miso OB UJ dzd W &3d € 5 dzf Is O dsKa (€))fcffn dfftsidstiatsofiptsvd] dgzddgdo d
e 52 Migfet@agdQ dzts ! , Ukt )L &GOSy K  dzihdz] 2 de®Y§ ©
fslsjdydodse tojHsSh { tzsdg tehhyi deytf @ tc© P s o
=Br,1) . ]l 13 tcOLHjdz] BERZHEI GBMEYHOI! Mw  tod yo
tcj HBCM Mot2Milse tsils df B das iz O dzdztz &5 t1c | dzdzd -

]l Btsdz hddzmlse j MmMdzzy0Ojoe, ¢ &zOMmlsj &XsLe8i3ts izt a jzdz
2O A1 ¢ MY stmdausBhplols Jksdkz ddzd Co 0L dsBtcOls d di3s d3kz
C dzOMmls § tc dzty GLzO WY P Wz@ J ftslsjdydoOodzd MHedc Oj,lsM® IBO
dzj sBtcOIsddBEtsj] otMimisOdetso dzj dedj o 155 dz@ OisHjddis dgdzts @) dz!
Btsy dzts  dzOB dz® H Ols! dzj CStslstster j dL d3j dzj ded v 9 9 dH
S tej HJ dzj dzdzts[E3619Qkd @ Oz @ MY ts dziHLdtsa]Bdedsjp | SrpdHsOdstB | dizL
ftcdotsHdls ¢ ftswodz dzds dzO A1 ¢ BBLOdBSEet oy
Lttt fesyj MmO &OBhkscts ftjosmMitsHdls ddzsj dsffdeddd
(te49)). vOSB] tlsdzdudd o ddzsj dzmdo desmisd o' L 9 Odzts
st Odzedyui MEdr ddc OdzH 59 . bolstster dzOL & O dzdonestéps
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h jflsd! dzj Sltetsdzde” o5 o sMMlsOdzso dzj dzd j o5, U 5 HAG ®L I£ By &
SlsHj d desets ddeOdzHO sOC BddLSd, vyt hjls!
fdzd o O IsfW -Le0 twjdeds Ydatsdmr sHdIls 9§ fa@d ugg degd § dEi @ 82O
E) (todMp) . 16 dsdzj dzdé OoltsiEB®6 56 1 s is iz @dsfpmisdagizis b
o' LoOdasC OzdL Oydj2 148ff @O sScodddd s g b
Ldzj Clstetsdats ORG dpg I s iizcatizz ff f , 2O Cslstter R4 dzg  IlsoetsCdd
psMilsOdtse dzj ded. vOCdd BBLOLEBE, oMmj hjfmis! 1 dzj
S H dats d3ts d3j dzls dzts .

7F )
—1
—— ) 50 -
—j }'0 uA ﬁ
~— 5 ﬂ
= —¢ 0
P
& —
5 </ ~ — 50 -
e -100
-JI_ A 1 A 1 Ny N 1 . 1 l 1 l 1 l 1 l
20 -15 -1.0 05 1.0 -1.2 -1.0 -0.8 -0.6 -0.4
. + .
9 Potential / V vs. Fc /Fe o Potential /' V vs Ag/AgCI

Pl & S dzOMmls jBrihd? o {OMpj stsdzj fted 100 &l / f
(CLOMLOY §dllsdtedzOv o™ qf) fiyaisiv dz@ todsch Rtz J
o Ovyjltsdsg fted aBGBIB 5t Ma] Is o dz]d (al] )86 80)

ltesyj My SdMdj ddy ¢ &Omsjttdsets wHtEO o ¢
{MoeXs}le]® © ftSHOodzws h jds Bisdz h qdelse j Mz yoj o dast
TOEBOCIjte. ) d&zOU)j &) (g GRQOWG®G] ! BlsMy o sz dd
sl L dz@KejudgPY S dMislsdy 2 tMsOLBS M sdd LG
o dziz Istec | dedej d ) tzd d Gedgrplpididly) wiBlis Jsdz'd dztiz@ e g dzd § § sIsj dzyd
b dsj dz' h.Qslsdipvh Ow | W Gaileryj dzdzr § 0 e OL dzd ydzr s  dzOkz ydz
odzdwVw dzgdW odzgjhdzgjets tstecOdzd yj MEsets dzd ¢ ,AlglmdQlzsdzan S LC
fdzj Hize BT sdzd C k2 EpKdCdd ifditlsfeiO © § Izj dedf fs detstedzts?2 MY s
dzd ¢ OkgH O dzj oG jIsduj MS d2 ktosidyjd Opligifes € & &zizing fge
Zdzd dzot N joadl). d3 [ Isf¥ H O M@k d&zd i ufstsls § dyd O dzQ szt OE Y
B 6O 1 dzj eedd I, MBf" OF Kz & M) Qfplsizisty wdsly ddf tealz © @) dz’
| soastew ddz@d iz defuddistedz’ § 200 fiotQdifide jOdf e dzslsdzr 7



(2d3d dg8 N pled s i3 ¢ tod
¢ 2@ fiplojs ERMEANA, 19HIBIY H &ZOS & Missdl lsdj s
dzJ pKefagifry dish 1s® ©usts i devizy

sCdmdzj ded W
fslsj dzyd Odzts o
h ftets € ts a3

v OB dzd & O dzOyJ dad W
tcOL dzd ydzr =

[{Mo 6Xsg}Le]?
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Bsdzj j

o smmils Odzts o dzj dad W
HdOf OL sdzj .

o' ¢ B

fslsj dzoyd Odzts o

L dzOy g dzqd d

ftotslsj C Odad W
& O fn bz® 15 jeligasity lszp Ris iyls o z s h j 2

s ZOMisj tede” 2 Odzd sdz t Ofgds Esc Eo s pKa (L)
[{ M06Clg}(CF3COO)]? Oyj lstsd 1,56 i 0,10
[{ MoeBrg}(CFsCOO)]? Oyj lstsd 1,23 i 0,10
[{Moglg}(CF3COO)]? CH.Cl> 0,80 i 0,10
[{ Moglg}(CF3SQs)g]? CH.Cl> 1,29 i 1147
[{ Moglg}(CH 3CsH4SOs)6]? CHCl, 0,86 i 12,80
[{ MoeBrs}( 3,5-Dinitrobenzoatj]? Oyj Istsd 1,04 11,33 2,82
[{ MoeBrs}( 4-Nitrobenzoatjs]? Oyj Istsd0,94 11,53 3,44
[{ MogBrs}( 4-Cyanobenzoajg]? OyJ Istsd0,90 11,98 3,54
[{MogBrs}( 3,5-Dimethoxybenzoale]® Oyj Istsd0,82 2,03 3,97
[{ MoeBrs}( 4-Methoxybenzoatbg] Oyj Istsd0,70 2,08 4,47
[{ MoeBrs}( Benzoats]* OyJ ssq0,74 12,03 4,20
[{ Moslg}( CHsCOO)g]? ACN 0,57 11,86 4,76
[{ Moslg}( CHz)sCCOQe]? ACN 0,53 1,94 5,03
[{ Moslg}( CsaHz0COO)6]? ACN 0,72 1,80 3,16
[{ Moglg}( CeHsCOO)g]* ACN 0,74 11,76 4,20
[{ Moglg}( C1oH7COO)6]* ACN 0,86 1,66 3,68
[{ Mosl g}( C2FsCOO)e]? ACN 1,08 i1,51 0,18
[{Moglg}( CR:COQ)e]? ACN 1,05 11,52 0,67
[{ Mosl}( CsF7COO)¢]? ACN 1,06 i1,54 0,18
[{ Mosl g}( CsFsCOO)¢]? ACN 1,15 i 1,50
[{ MoeBrs}( pivalatge]? Oy, Istsd 0,59 12,28 5,03
[{ MoeBrs}( acetatds]® Oyj Istsd 0,65 i2,13 4,76
[{ MoeBrs}( 3,5-dimethylbenzoaig]? Oyj lstsd0,71 i2,12 4,32
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[{ MoeBrs}( Benzoats]? Oyj lstsqd0,74 12,03 4,20
[{ MogeBrs}( 1-naphtatis]? Oyj stsd0,78 i2,05 3,69
[{ MoeBrs}( 2-furancarboxylatg]? Oy, lstsd0,81 12,09 3,16
[{ MogBrs}( perfluorobenzoale]? Oyj Istsd 1,07 11,87 1,75
[{ MoeBrs}( perfluoroacetate]® Oyj stsd 1,23 i1,74 0,23
[{ Mol g}( n-perfluorobutyratks]? OyJ Istsq 133 711,75 0,17
[{ Moslg}( pivalatee]? Oy, Istsd 0,34 12,25 5,03
[{ Mosls}( acetatgs]? Oyj stsd 0,35 2,12 4,76
[{ Moelg}( 3,5-dimethylbenzoafe]* OyJ Istsq049 12,07 4,32
[{ Moels}( Benzoats]* Oyj stsd 047 2,06 4,20
[{ Moelg}( 1-naphtats)? Oyj sd 048 12,07 | 3,69
[{ Moelg}( 2-furancarboxylati]? Oyj stsd 0,56 i2,07 3,16
[{ Moels}( perfluorobenzoade] Oyj stsd 0,75 i1,91 1,75
[{ Mosls}( perfluoroacetaig] OyJ Istsd0,89 11,77 0,23
[{ Mosls}( n-perfluorobutyratys]? Oyj Istsd0,91 11,80 0,17

145 S dzj Slstesndikduj MS dPdz B &t CAOMfs j ttso
[{MocQe}(PEts)s] (Q=S,S9 d dr dL dyBtead gdtffS Gpdfd ¢ zOMmis] todztsc

10 HOdzdz' 2 Bisdj dzls 1 dzj SlstetsS d a3d g MC d j Mig@a)e™2 fiy l
d StedOddujMmsddd Isj toddlidzOg dizr dedozvdzdSeta@RHARd3 3 O dzts &
Movw L Odets M IstczHdesmisw dizdd Mddzlsj L © f sHsBdZ 7 S S dz
CwzOMMO MmisjHddej ded?2 Wo dzwt IsfW M&QECHEY6) tc " =) SB[268]J 2
[ Odzdz’ | MtsjHddzj dzd¥ o tOMmMlsoatstcj] HJR dzsted3j sOdzO fr
fesyd Mz o tsf)fi3lOG digty oyddpakzd tc jLfpiddsy, | daqfls'ts § sls j deyd Odzts o
CzOMmis j lets o dzd LOadMmwlils sl ftodtosH! 9 dalz Is to j dzdzc
[{MoeQe}(PEb)s] (Q=S,S8 1 Isd L dzOyj deq23 i Hls Oo ezezw s tetsyj My
o s Odztso dzj dzd v , ) tistisle gsjOdnfisle dsjiedzdzt®s .| AS e dgjd € &zOMIs j
SBtOIsddi 2 ftesyjmm o sl Odsts o ddpee PEL)ET (BopEPu ldists dolst
Slsdsd Isdils! , o tOMmlse stQdztsg AYf tcEHzQUMY o] &  tf Soifpaieiipd] v ¢
d NoSe}PEk)s) ftojlsjtef joOsl COBsHH0D, Mo jiZOMBO |
COC LdOyjddw flsjdydodss ossmisOdse dzj dzgdw  ttOC
sMisOj smw dgj W Mmdats?2 .
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1+/0 0/1- 1-12-

L 1 L i i i l A

1.0 0.5 0 -0.% -1.0 -1.5 -2.0 ~-2.5
E vs SCE / V

tdB Al ¢ € zOWBIHEEB)] { © v A § 6lh3.100 d3l / M

v OB dzFy@zOyj dzdw toj H8C M  tsIsMosBay PER)ts o (M BdOPEE)] tc B o
H - dzBted3j SOdzd d u ) A.

{ Ofso sEqls| 2
)
+1/0 0fi1 T1/i2
CHCI> 10,23 11,50
[{ MoeSe}( PE®)e] . . .
Ul A 10,07 11,50 12,51
CHCI> 10,23 11,50
[{ MosSes}( PEb)e] - - -
Ul A 10,05 11,47 12,45

[ tcze 2 tOBYs s, dzf Eclstetctsdy totsH j, dtsy des dzOL o
wo dzv jIBHHW o Clststets? QOolststcOd3 kzHOdztsfy! BsHdW dyd
[{ MoeSe}( PEB)6] fts MBrldd GBLOLtSoOddi BB Mtsi HJdi dzd 2
[M06S7(SCHs)(PEB)s] ™ f [M06Se(SCH)2(PEB)s]
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4nJ d2O) Bsozlz y4d dzd J ¢ dzE&(BECH)@ELR]” d MsB(GCHs)2(PEb)e]™ d L
[{ MosSe}( PE®)s] [192].

PEt, 1+
. CH
S_SMO‘*S\
EtsP- )
%:3%"” Et3P3 ,}/,é Moy, Mo—PEtS
22 PEi
F|’Eta r.t. 8\840 S\ ’
Sh-MoF-S.\S 5h PEL,
Et;P—Mo _MO y_g—F‘E@
1Y \.\" PEt —
5\ /MOSE\\s ’ PEt I+
S | | CH,
PEt, S—S—Mo’-S\ =
Et.P fl
1 socHoT,_ g 0" h},gMo fio—et
PASL a\\| PEts
Reflux /S \340‘28
48 h gt PEt3

1 0 tod BadEEGOUAAdm dzv dMrHdsEs MijHddj ddw
CdzOMmis § tedz" d3d C BEICEIEEERY o [ MeB(SCHs)(PEB)6]". #5J Hddzj C
SHdzs § 6 Ols dzts BBJ Isd dzd tets 0 O dzdz’ 3 W Htctsd3 H J d3ts dzfmls te
SHdest dzj CSIstetsdgdz” » o S dziDS5HEMPnls Obzso Mz degf v  tod L dzOn
078 g6 01 Bsdzj j §msdzsydlsj dz' dg" =, Yd 3 k2 meddssis
s Hddzj dd8) .( slOsdifQ) Os ¢ d fdzj dzd 8S(SCHNPESKIS dzy d ded Blzdz™ H (
o4 oW isida®, Mdfi" j dzd v § tslsj deyldCdaDdz®eif jddpcfi2) dzed e/ " HtsH W N
HsMiskzf dzse s BCdzO § slsj dzyd Odzise 6 Ofls osB(BCHYfPER)]” s
Hij Bsdeistedtelzjls Hoj o tsdiy 8#SHMs Odzt Ozipgaify JEE€d )c
L dzO0Oy4d dzd d f 8B ydodzOulsisdls , ®lsdisdIlso tgj BBYIs ¢ OFC
B dets d3J Is d dzd s g @ dizdizg fzd W ftcjHMIsOs dzv 8 Is e 52 Cc
KB4 sdizdtetse Odadzts § Mis§ H SHGCHEI(PEL)R)" iy dhetsi dftisds 2p1 ks tatd”
slsd3j yos Is, Ylsts HOOYHT B4 Isd dzd tetso Odzdz" 2 , ¢ tSdsth ade O
tc OB S&tg[1NB|MstsBh Odzsfy! 8 CtO2dzy dzj MisOBddz! dets?2 W st
MsH j toy O j @S 21 su(. s tots d3y stsc 5, Ho € tcOIs dzts
[M06Ss(SCH:)2(PEg)s] " f tcd @ sHdIs & ©BtcOL o Odgds S tli3f dzj C MO,
fszzyj dPstsets Y4 MsjHddzj dedv dr  dMnMeSsp2EWels  dizj
ftcj HMisOo dzv j Ismw o tsL d3tsy dz' 3. sO0Cdd3 BBEKLOL 5, d



60

CdzOMmisjtcdzgsets WHtCO ftsLotdzwjls o0Ot! qtetse Ols! L dzO0y
HdOY OL sdgj , d d@Btsydls B Is! dmf sdz' L s Odets HeR, M
MsHjtey O drn dedL S s Odzj dzlsdg” 2 [ 5.

a) —»
4—
o .
o) =
c) ?
ﬁ
=3.0 -2.5 =2.0 -1.5 -1.0 -0.5 0 0.5

Potential [V vs. Ag/Ag*]

t dm26. A1 ¢ C dzO fy IsMo#SdR PER)s] [ { ( OoeS/(SCIE)(PEB)s]” ( B ) C
[MosSs(SCH:)2(PE®)s]" (@) © wuw A 182 100 il / fy

v OB dZBYGZOYJ dzed W § BSIsj deyd Odztse 6 H 5 SMQeSe RE®el 4 1)
[M06S7(SCHs)(PEB)s] " d MpeSs(SCHs)2(PEB)s]"® U | A .

e jHddz] dzd j | [ L dg/AgCl)

201 71/0 0/+1 +1/+2
[{ MoeSs}( PEt)s] 712,371 11,344 0,083
[M06S7(SCH)(PE&)s]* 71,605 70,561
[M06Ss(SCH)2(PEt)6]* 72,067 70,838 0,011
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15 [SdMmdzdlsg tehips Odztso d s j dz dzs j 15 € IO oHjtaidj \dg
CdzOMmisjtoder & S dzj CMso od ¥ tcOKO

{SCBOlHtedUd MEdJ ¢ dzOMmisj tedz" fd3j € ts BYedzipdbLin® d J o tSfigk
BsdzdBHj 2O Mos2Miso 0. stsdj ks, Wwodts § wshdzj
LIsd dMmMmdjHise Odedv ftetso sH d dzd ! .

151) dzdw dedj o dgzlstcj dededr G Odztsc j dzd H dzr ¥ dzef ¢ @ dzsi ¢
20 1 dzj CktesidBduimMSd) Mots2Mmlsoa® CIOL Hted Y MCc
[WeXgYe]?

s ZOMmisjtor o tsdz W tcOBO WKsiiEdn(§ 2Cl, ¥ =@, @tz xtztB2, Y £ g,
Br; X=1;Y=Br,I,NO3), M sitsedz" | ¢ GBtcOdBsdklz Hst dzj € Is1
s OB dz§ 156,194,195 s O¢ d Hd&v ¢ dzOMlsjtetse dBsdzdB H j dzO
o dzlzIstcj deded d3d dzd ¢ OdzH O d3q o dzddzQ@iagdjls j sdnzixiidstc j daxlg j oG tdsh) -
9 dzj " dE@CUs,. o Mdziz Y ON)[SVEBEDRJTIs] ) tetstd,l 2 Blu) sN[{WE@e}Bre] 14 [
=116 1) drLd3jdejdzdd L dzOyd dedv ftslsj dzydOdzO ¢ dMmazj
LOMRj daj o dzzlstcj dadad » R dztste d H dzaNP[{WEQDsPCRJdzH Hz® D Is € diZO
(BwN)2[{WeBrs}Cle] 13093 1), L dzOyd dedj ¢ slsj dzyd Q1D s t68& d3ff)
stsc ts, dL 9 dg®p dzf yo dH j s , Ylsts fJjtoj detsip + Sy Jjted
OyjlstsdzdIstcd d&zO o Hd m dztste d3j Is O dz, ftcdotsHdIls € L dzC
fslsjdydodse s¢dmdjddy. doltster L OtezHdYE sy

U OB dzAPYOMY j dzd W  ftslsj dzyd Odzise  toj H 1SS MWeelé §yg )
oyjbtddlstedd d HJD dsEBlsOd) .

#t5j HJdzj ded § Eio, 1 SCBIs dz.
dyd stsdzd Ists [ drm dztsted3j I
(BuaN)2[{W 6Clg}Cl g] 1,12 0,93
(BuaN)2[{W 6Clg}Br ] 1,16 0,99
(BuaN)2[{W 6Brg}Cl ¢] 0,93 i
(BuaN)2[{W 6Brg}Br ¢] 0,97 0,80
(BusN)2[{W 6l g}l 6] 0,71 0,57
(BuaN)2[{W 6lg} Bre] i 0,56
1,36
(BusN)2[{W 6lg} (NOs)g] 1165
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152) dzdwdedj StteHddzOydd tdeCO ddoiaQjfifisCdicrdaeddgity Ova
&ZzO L dzOyd dzdv f slsj dzydOdztse tsCdMmdzy dedvw € dzOMls j pKdets ¢
dzd ¢ OdzH ts 9

dtcjH cOdzsejdzdHdzr = Cd&zOMiIsjtedzr » St dzj S Mtse
ROdBBdziJ dLizudd nNEd'h d disd@uomzse | tfds dedz{ Ml dg ¢ fr
fotsW. BBzt O BM d&ZO Y dZkyj 20 Mjtedw C il dzj ¢
{Welg}Le]?, ¢ HIj= tOL dzd ydz' § ,9¥ ®tg B & Qg dzQ ldzdz 27 [16tR@ Otg didiylg dz
LIsdn Mtsd Hddaj dzd 2 , Vslig ((C6SCO O] Uz OHjlsc tieddm Is fo §f te Iz & Is dzC
fcfmMdzj Hs9 Olsjdz' dz" » HtetsyJ MMO ¢ dMmdzj ded v , mMetslse §
L dzj Clstetsdatse L € (s 4c dzaige Gs)s 6 @ tc B alPIAI J 35  Gelp}®*
(22 suf€), fn sisdzls j s nfis dety dzdzts Is BWelshi @HEGOD)HZ] Hizfl d3ts difi s te d
BOBRdesets dgjdg' M jj tOLddydy o L dOyjddwvr ftslsjdan
ftesyj MMOn B MpkPded WD Hiszedj s i3] d2didlvs T &2
1) . polstster MowLreoOEls LIss M GEtOLHB Btsdz] J
CdzOMmiIsj tedz’ 7 W HQFRELCOM, CTFROB, RFBRIO CsFsCO0 06 C OyYj Misoa j
Sttsd3j BIS ®HOS , 5B dzOtclzy § dzO0 & tsfitpetety sy Hydfdty 2 di G teiHzts dato ts5 2
fslsj dydodzd f jttossets ¢ dMmdj dod wlgiipi€tslse jsMmise zs h j @

[ 12= 0,724+ 0,35(pKy). (10)

vOCdd BBEOLBAE, OskOkdujmSd) d 0itsiddizo
¢ CkOfMmbjtds®Bz wHttk MHodEOs s BCdMdAdlsjd d 2
Msskdshdshy i OdOdscdyds & JMndj Hse Oded ™ &g H
{M06|8}4+.

F
U e
1 S S A
Me O O F C/CFQ
0 0 3 ‘07 0

t dB7.0vj ez dzOdz! dz' § dzd ¢ OdzuldiLe]d. SR dzj CMOR [ { V



63

153. Cdzj Sstetsn o di3d U M S Piz' Ip s PFdg@ @O ffds j tedz' 7 €
o tsdz' W HABPLs Wip MW BipjtdntsH j ey O ddB3d e Odzd W ¢ d B

s Oflsjtedy j SudkfdjCh osd WOk f ~Ood ¢
9T Hjdzj dzgdz’ 8 © MotseBGHAED odHj, fjHMsOs dvsls
[WeSsile) d dd3j 6,5 QIO smjSdzOjls dan M smsedr & § O ¢
5OC g LO& CtcjddHdr j S &zOMmls  tewls jjH odisi dRUSBERERIGMT W
0O ds e d Yydets 1§ d MORKKEREYEL, osf BGO[ {00jls dzO Al d o H
ftod L dzOYj ded ™ Fue 46,8 § dzfaf30 s dFer), s tslse jlsMlsa ks h g j
[{WeSe}(PEL)e]""°d  [6$eNPEL)e]”" ( to R[169]. Izjasj Mdes, ylsts L dzOyJ dac
ftesy Mtse 2@dy j Hd® Gtetsyj MiB@ ¢ dufipdr] dfdte'ts ydj free@D O
E C zOfioS(PERE. {4 Hikc 2 Misplc®ly § wEhtewdjkss ¢ s
Hdzv ¢ dzOfls j 6O o 5dz WDiABdgEzts 20 dndizs 1 Q sy L dzOy | dzd W
5CdMdp@A® fhed §jtojdsfij djSkttsnididdyj MSsets + €
plstesets fsyj MmO otmilsOdiss dzj dzd vz o6 @B R & B o jd
[{MoeSs}(PEt)s] , Qolstster dzj Mtstseh OB Is.

10u /
t [N [ f”>
0— R —— -
."/H_.__-
/
j,
] i

}is \/f

« 0.4 ¢ -0.4 -0.8 -1.2 -1.8

( € vs SSCE) /¥
t dBR AL ¢ C dzOfSHBER)[ {oW ttOfjls o stej H d A dztfi6eRj Is O dz

ez dd fted &3 WOIsj dz' dzg" o3 ftsd Hddzj dzd J o, H d:
Ldzj Clstetsh d dsd Wi 0)C dkj S GOBPHEFRYW ) §tesdL osHdr & Isjk
(R8P S OUJ Mlso[L77]dzd ¥ O cziedEefif locpH jfj st o e OW d S d A1 ¢ o
Hdzw HOdzdzatsets MsjHddzj dedv, O) BBYY A dzts S iy Ekfirke s
087 1 Mmtslse jlshise k¥ Istc G dcOORBO Odzdi'q STOBN (SEARE €ls o | Is
sedkj ke, &EdsEs b d{Hgdlds s,o O T kidkf Codz" B & fMmw
¢ dzjsBtcOdBs®E otmilsOdse dzj did4 5 o | dzOYj ded o
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HOddz' & ftsyjMmise b S zOMisjtO ftjlsjtfjoOsls daj
o 5e BHdEEE dd dBdsd. HOsK]ds @y s o dHjls! ¢BEOl
ftod L dzOUj dzd d 1669 dzyd O @ d dzOH dzj ¥ Oh d2 o sffls O dzts
SHGEA S 208 & BBIPFHYE sCdhizEddnmj2 sdnddshlsd, o H
mMemstsdls o Lt Qiztsastas & s dls @), 2 GO iy &3t odz Qi@ Qaiggtset
K16 d dzi dzOB dz¥ HjOd ts ME S df fipdsjydedyh.
‘*”‘}I’\F/\:_j/

mtf\:ilmmﬁg
I/"'

— AEs = 100 my
= 052uA
2uh .' | 2uA
r“ '
= 1.8,A = 388
{ AES = 430 mv AE} = 40 m
= e 20A 4= 180 mv =32ph  AEE=T0mV
A |;|

1II|

@ B EN (vs. Ag.'.ﬁ.glll;l EI’U-;I.'S AglAgCl)

t 9. ur j B3O qudztsj flstetTTdE] j( @d ¢ dzb JOPEETHs | t
(fdzj © ®) d D BE @ gk Go B tdeL Sai@ffidsmdtet) §[1€7. 100 ds)

[Hdzts2 L MOd3r 7 s dHdvD j @Bl o Istsd Y
Ldzj SlstesndaBduj MSdr Mot2fise ¢ dsls j wodsdzw joldfiss]. ¥ iR
HOdzdzts 2 tcOBBIsj Oolstster dMmidzj HESEls] ,fjderdj dntsG @ pa
dMmf sdzr Lz¥ smw ftesdLotsHdz j Isd B0 dtf to jsusigsQ o dzj
B’ dzd HEsY t5dzdzd |9 oz dzthyo 2 figlsig @ocHHRERlls j 80 Bsfz " j o3
f slsj dzyd Odzts o YyjdB o HROBHIHEM s #$BEOE PdeSicd igls ts
droejfMmisde &3 sBOISdB i3 ftesyj MO CdMmdzd ddv d o
iy dep®BtOIsSdi 7 fHtetsyj MMO ¢ dMmdzj ded v, Ctolstster j
CdzOMmIsj tcdztsets W HICO.

dtsjHdz] €8 JTT PVt ftetswoeodzw jIs Al ¢ (tedMm. 310)
fsHjtey O dd3 Isqd i j dzMaIEPEE)el O dgP dals@d f { f slsj dzy O dz
ftosyj MhMse ftojlsjtcf joOsls OdesHdzr 2 MHoe d g, 9 Ists
Mtetsdzz Blstcd yOlsj dzt dzf 7 §f slsj daydoOodzse, d SCtotsdzj L
felsj dy@ddzjl ,1 ylsts Oolstster mMewLr a0l M ¢ dindeg sk
[WeSs(T-PPh)s] f totsW o dzW jIs MMmn sy TM PefEctmObiisdj Cte sA3l ¢f W to d i
ddzls j dzefifd o desfylsd tjHBC f(Jtotsyj Mihtse 2 HOdzdzse 5
ftslsi dzydOdzseo fdsd M j dz' 9 Mbttetsdzz § sdzsy s dz' dz"
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{MocSeH(PEL)s] , dzaj MBHjyOhdd sl j dso se s % ©OC &) dals
fMowLOdz f LOK] " jdedj g {Isdaz dgs? Gk dzdc OdzH O
Mjedd SSOLOddM' djfmss2yder J ©OL &zOc Oudzd O dzf |
OBl des?2 §dzj deSd O o jtendesiisd ©OBBYjEE | dzj S

0.010 [\NGSB(PEtS)G]
1 eHel, c=10°M
0008 (n-BuN)PF_ 0.1 M
b a R 0.006
e M e/ Qﬂgi ]
\J R SNk A W f:& 0.004 |
T-PR, 2T-PR; 3T-PR, - 1
R = CgHs, CzHs R = CgHs, CoHs R = CgHs, GoHs 0.002
=
— 0.000
[} Q \ s
Q js} -4
R 3, s
Z_g\ n PN s ® 4WS -0.002
57 R s Ve s e | 134
R
° Ly & s -0.004 T T T T T T T I T T T T T T
el = 20 15 -1.0 05 0.0 0.5 1.0 15 2.0
EDOT-PR, 2EDOT-PR, (2T);P — E (V vs Ag/AgCl)
O R=CeHs R = CgHs. CzHs N B
7 7

t fB0. 4R j BOdydes] Mbtesjddj dwJcOdHEss IsqsWj
[WeSs(PEt)] © HJR dstdsjlsOddi76lf ed 200 ol / f ( 8)

i [WBSB(T-PEtz)B]
o 10°m CH.Cl, 0.005 [WgSg(T-PPh)gl
' (n-Bu N)PF g 0.1 M 11 c=10M oot
0.004 272
(n-BuNPFSO M 1.65
1.008 H 0.003
‘é 0.002 H
0.004 -
0.001 -
3.000 0.000
-0.001 ~
2.004 oo T Tt Tt -2.0 -11‘5 -wl.o -0'.5 0?0 0!5 110 1 rs 2.0
-2.0 -15 -1.0 05 0.0 0.5 1.0 15 2.0
[0} E (V vs Ag/AgCl) B E vs Ag/AgCI (V)
7 7

t dM3L A1 & S dzOflsePele D HE[t W( M dzj o EXT-PRR)] [ W MY tOo
Hgn dzstedsj s Odzj [1T6kd 200 sl /
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16 O dz¥ yj dzd

[ty dzts o  Higjtdsj'H, WSS O4 Hted yj MSdR ¢ dzOMmisj todz A
ZOdBtsdzj § N dtoRjss etuljdgd uj MSd) Meots2Mmlsa ® Hdw §
CBtetej dz¥ ydd RBiYHEZ L dzOyj ded “fdgxits Wi dzuzd Qudzs o ¢ §iz@ ks
d bOSd®d OOk sttOBd , EOEOdaddzQ il dih) P& o fipdizs3sit
Ldzj Cilstetsn d dzddgyd € tsfen HY JOucfOs O 3 j¢ totddg] jdgr@PdHdj dzdz" §  H dzv
f sls j dzysdtOiipl® O dzwo dpjalzdq)©j € dzOMmisjtetse f tjHSSC ) OCIs
cOBBISOs s Isd ¢ 5 ¢ BdE dCEPdHEPEss®d Oz yj MSda d dz
dzd ¢ OzHan d dzd tetso Odzdz" 7 o tc OL dad dzizts Sz @)fiplis Jstdas 9 | iz dfzd
) 'OuREMeXa}* (M = Mo, X =CI,Br, ;M =W; X =1) dzO2Hjdz L OoadMmdd
fslsjdydOdss tSdMmdj dzdv § dzOfls j teigl O15)S B dgd O i
s L dzO PpKddgts tsids o j Is i € adArpdsdBE s dzs di3j e dzs fls j 2 55 j deyid@d
o sMiis Odz alatrj dedsf 7 Mtsj Hd dzj ded 2 Seids, o v htgj dethj & dzjs
Mo s2Mlse ¢ dzOMisjtotss dsdzdBHj 2O  oftsd WwORBO f A
desmdls dzj MdMmlsj GO YjMSd2 ROwLOSkjte, oodHlkz Mmds
MsjHddzj dz2d2 dzO o tSLHER .

sOCdd GBLOL 5d, j d2J® o=t€jsd" HEGRIUMS R € d&zOfls j
BsddeH &0 d otd WEOBO Ekhmdddw dhnhdjHss @isl tzj @
ftesusjogfd Mdzf lzd B € s BY dzj ¢ Mdsfy fi) dzj ItdsconGRizd € O etsy J MMt
C &zOMmisjtetse, § st sl ipde @daa] & dzd of GEHNMAR] , L OF ts dzts
fted Mihldidg sy j MOds, kHjdjdets SO dzgj BOdzts o dzd B3Oz
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2.Csuegl (tRI[1LUOGO[ ?210dCc Youu?
2.1. ltwedetste' d HBOIsj ted Odz

I'mdg ®B8CBOLHdUi MEd) ¢ dzOMmisd fiplas gz’ L &5 Gikdey §iim
ftoj CtemMistetse , 4{ReeEE} ¢ 2HXO0,0CS[{RE:Se}Br 6]l 2H.0, Csg[{ReesSes}Cl]2H0,
Cs[{ResSa}Bre]l2H0 d 1.84K18H)[R&S(CN)4Cl2], f s dzlz yOdzd 5 i d MO dzdz
B ssHA§@EME" =~ ddzd -8 d@ELBSUE,L7]e j " | Mise

Cdzj d3gj dzls dz" 2. OuwldOHZdte y Odzd | d&zi ¢ € dn L dzj d3j dzlsts o
Qo ss®OIsd yJ M SEiro\iz@or FABRPE ts te §

Cdzj cesHd MY J toed 5 dzdzO s iy P jj 7§ IdsotedmvfipR @ v dzO L dzj ¢
HitachiTM-3 000 m EDS OdzOdzdL Olststetsdg Br uker Nano.

CHjtedz' 2 RBOCdzdIlsds RL ] top AP geSAD B dzd o' f 5d
cf thtf J ¢ dsadgdsjBRUKER Avance |11 500 1y M dmyt
ClthfJClilster tcOfmlso Stetso tcj edMmisted tetso O dzd ftod ¢ts
{BBLA&ZOYJdd” c¢cMe, cHe dnfgBbeoe SHJdOWAwls cfiq
¢ Bzdz! sdf dzj be j dddastsise j Is

RdZW 6 OC 5 OMdzOY iy j By tg € AsSEesy ddfyls tc ditelis OEA[ts OL Y & o
sOBdzj sts¢ f BoddHtisdgsPdrdeyy @O uker Sci mii4@ad’ HA

1

Cdzj ClstetsdzgdzO™ MY j € Is tots fiy St jdbvls to o ts cfcissh d itz wdzd W
oMo o HJOf OL Sdil 08 @d dadso @EZMF QO sl Slssdj

s jCltesMS sy W HdWW b fditleldds s IsHafOWWjediis ¢ &5 1S
f skt Mipyj € Is to s W ShEnmdzUVie/B-NIR 3101 PC.

[ 5 Bddzj My deyfy Clster ot BEMAd" CHfo' = SBEKO
LOf dMOder dzg@ M j SlstetsdzjIstcyj Hori ba Jobin Yvon |
lls, BRdZOYHOj & dd W sl H1jOls jf Isdstiedstss tPECROITtES d3 ) H
R2658. [BtOL y'eS stfegjdigild Ofded M j Wodzs dzO@ d f sCtcr 9 Odzd f
Cstetej SIsdtetso Odzd fiy! dzO0 d dzls j dzfd o dzts s - dmlssyded € ©
fsish & MsOdHOKd 7 Stwtdo’r R SskiejCydd. so Odilst
dqdzls j ctcdtolzs h j2-GMY He'r i Quuantodi n Yvon). RL &j tej dzd
ftesosHddzsMm! ) fdkshi v Wilkstsddesets Myjlsydeco fm d
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AgCdzd ui MS Ov o sdz . KO R] j ®ER] 5ea@dzd 2O o sdz’ |
OOz L Ol B XE| f B slstB] & 4dkjiS s oy it fMls j C sk &
oM sREcOlsj dz dr 3 § ZOsddetser d5 | dzj SlstesHsd d 4 0
RfMdzj Hso Odzd ¥ 1§ t6 8% ts He@dgds o Hsdevs o 1 S SUOWHE 22 dz'0 5 LKEFzS 2
o rfal o Ols@eM jdygitc OArEesE B @ dgFaapy L Of d M o Odzd H
L dzj SlstesHO. | MsMlsOs § Ofls*5:10 @isd e died 10 & Gl df 120
10% oGHAGOW WMy jehmdw o §itjfMuilby dO Mkosj o]

s o Odzlsdsepdsd yd MS d 4 s cOiEasdsf ud MC dJ te OMigidSIslo, 1L dzC
15, 198" dzd fSo jHjd o §scOddrBaswey ¢ & i dzicSyisd o
Cjsdjlstedd Odny i d o) (RE0HZO df SSAsg dzj S Is to s[@A 2 dfj BLs
ZORA HdW EyjlO mMS Odv tedz R[208].j dzf slsf o afcils i & & O dzder¥ i
dqasj v s e 5" = YOMmistsls, ylsts ESOLT 90jls dzO0 dzOD By ¢
Lits®ibtedd sSflsdBdL Jiese Odzdzr 7 C sy dzj S Mse BT dzd
WldeC yd s dzORESs 8D2hMsds TZP d osj ssHsd ZORA Hdv
LW SO[R02. | Offlse stedlsj d [ fuf HA&Y o ffhr o &GRS
[204,205]

t d dzlsG § desfls tclz WA linitsclet Y ddpldzPdtso jHjdz 2O HIdWLOC
Venture M HibjSIsstetsdg CMOS PHOTON | ILlj tedf OfAPIs t§ 5
dL &z yj dddi Mo KU) . Rdelsg dzind o dztsfls-off wigk © Gy jo tzd D dzd
(05) Wtj2dtse. 1 scdsh jddj &yRopagE {usls tf dedeld s dsdzjs o
M dmMf sdzy L tso Oded j] 3 RE8Ixc tde@sdisdyf dz I E LIX T M tsdz! L 59 O dac
[208] M dMf Bdzedy tgo ctcOW d yj MS BOlex® [209]dzls jotdsitsid Hf OH  dzts €
Gdtd3isteduimMéd d Eklstsyds d' o ftedsdzdy jdzdd x4 Mmist
LSy jted i3 delstse  d  Izlstsyedep@alf “il 4 toqf Ofzezf do' (¢ s@J Y
siB@BtedHyMESAE BOdC ] MiIstclzC Iskz tcdzr A98356BARRS 72,204 15674 [ )
2041570,2212901, 2212902 22 12901.Jdhj2 nl0xal 2f f sdzzyj dz@  dzO
R1m &) t 61 .

2.2. wddidsjL CdkOMmlsjtedr &7 St dj s Mo
1 15 dzlz y Js de4iRfe:Se(bpy)4Cla] (1)

Cs[Re&SCls] HD( 0, 2 ¢, 0, B4 fosiidsipyd) dOd( 24 ,¢4 1, 0 ds0
o flsj S dzwdedzks ORfbez. odBfkdz L OFf Odo Oczd, dzOC tg ]
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Isj i3 4 Oktej o Isjud dgd dzdyzls 6 & dzlz Y Jsdgati) "’ SE Oy d &
StOdy j o' | [ReeHpOerdb® (1L s)ol pdzv bkHOdzj ddyy § of toef™ I €
dj festej Ocdetso Ooh jets fojHh jMlse jddzd SO € kOMlsj te
ted L zdz sOIsj Mmddildgiv Of fgts gsH o Gegzded ¥ s dzi EWOBN OB | fizs Wasd
15 ddz) d Cdywhj2 eosHts?2 (3 ¢stydd 15dageaedd
1 j O sted 3’ 2 sild@GisEg dftzi H didejaded % b ¢ d e tso Odzd j
I'mAtsH (9 GQReGCIE JHORO 0, 188 -gyf J Wbio) o d § dtcd H
1610, 1591, 1527, 1508, 1482, 1402, 1364, 1330, 1313, 1301, 1205,1061, 1020, 993, 962, 909,
855, 801, 773, 7Re§, 461265, Gor7ul, ( 1A@BBOdzj lsA(RED © dzd
3,2:6,0:8,4.0 r yd Mdzj dats i ) j SaeMEReSCl: C 23,16,H 1,56,N 5,40, S 12,35.

1 02 H C@8s21,H 1,47,N5,16,S12,24%HC f { CDSO, ZBH: Al = H7HmBHBO2 ( H
(HH,HS, 8, $3H)(,H,9.,856 dg. H. (H, 81, 1

1 5 dzlz U Js dedpiRfesSe(bpy)«Br2] (2)

45 HJdZjfds(dplz yOdzd 5 & ssH]CH, dDfOdsc f a Getzd
Cs[R&SeBrg] H®OD( 0, 2 ¢, 0,08 dmBsdz ) o COyjMmlsej o
t &d dL f &zOo O, d RiegSe(blsy) By slibfg)z dzKol2).l. | ¥ - S H (o tc
fted Hhj iiCu[ReEBL HD) : 0 ,(0B2)-&Yf REBoem('): 4,48 d § d tid H C
1611, 1591, 1527, 1508, 1481, 1402, 1332, 1311, 1294, 1215, 1105, 1062, 1020, 992, 962, 910,
801, 726, 62y 547105,. 4&90; (35 0@ dzj Is BriResD=-0XEE0:8,3. 1 t
I 7 ydmdzj dzts d fif 4) | GxeeResSBr: C 22,23,H1,49,N518,S11, 84. ¢ O2
22,50,H 1,65,N 5,52,S11,47%Hc [ t CH%SO ZH: AUl = H7Hm89 & HHBB( H
8, 84H,Hd, 8,72 d®H. (6, 81, 1

1 5 dzlz y Js e iiResSe(bpy)sCl2] (3)

#t5J HJBY &diziz yOdzd QAdgO drth)d dsdzzEstReSazt]i O ( 0, 2 ¢,
Bisdzr ) o COyYjMmMbej HtjlkemMted. [ tsdsttedhlsOddr
[ResSes(bpy)sClz] Lbpy) B s 1 BMdzj 1 Ists@ts € tod ) BEOfHdzfte dOHydds dasids
HddzOBBd yj MS s 9 OC kA3 ftod 110 AuCs[R&Selld HHA): 9,187 j t
G (97%)f.jSkess MM Jfdedrnddz: 1608, 1590, 1527,
1292, 1216, 1105, 1063, 1018, 991, 964, 85"
f stctsh ®ReSe=2,3:6,0:8,61 " yd fdgisee to ) Oaded PhodzsNsResSesClo: C 19,55,H
1,3L,N4, 56. | O2Hj dats Nt 72209H (9f8f, Cp)eSQ , 5Z8H,: Al = H7HmB 6
8, 03H,H®, &B,HHBE) (H9, 82 & H. (6, 81, 1
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1 5 dzlz Y Js dedjiResSe(bpy)sClz] TsHoNOLGH3)20 (3 f 11 GH3)20)

dsjHgdB(BG 05 ¢, 0, 02 dBdisld) SeFEH s & stz dze
likmlss2yder j dzO oL BEELILCHEOMES Cdedff fl§ @ dztizy j dz¥ o
HgW % kL dd § Otse ©Flds SizRs o dts OGS sl s5d5 ¥ ZOC s dzj

1 B8 dzlz y JsdedjResSeas(bpy)aCl] LS5 f ol (3L5rfwaf)

4SjHGAR(AA,j0O5 ¢, 0,02 disd ) ©OMlse sSew dd :
BsdsSedmsOddss L sl affzpdd™ o ©jLkd OS] Hddls,
OO (sSsdks 3 &imMvyjo) o Ijddsd &jifsi o §d

1 ts dzlz y Js dedP4fiBegsSe(bpy)sBra2] (4)

5] HJddjfdmldglz yOdzd ¢t Ists2 yj B ISBsJgHY sdyisists
Cg[ResSeBrs) HXO( 0, 2 6, 0,07 dBitsdr ) o COyjMmseaj ftjs
dL f &z0e O, d diResS(bpW)Brigdtbpgdzy ol r S tsH (9 fjtjMmujls
Csg[R&SeBrg] H®D) @ 0, 180 - | OKBtx) okdss f JtedH dzz 1610
1508, 1482, 1404, 1332, 1315, 1290, 1216, 1105, 1063, 1019, 991, 960, 849, 801, 728, 624, 607,
490. Cru (OB dzjlsd BERESdzd9:8,0:81k tc g §ez) dzts  fif ) j tordd
CaoH32NsResSeBr: C18,87H1,27,N4 , 4 0. 1| O2 H j dzts N4,68%8H,cJ I ,CHY%SOL , 4
25C)A U = H7/Hw8.8 g HQBB(HS8,BH) (H9, B0 &®. H. (&, 81

} sdzz u g ded §  lastg OHRBIS (e 4CI 2] (5).

u 5 d8s[ResSeCls] L OHO02 Q9 Odsd3ts dtd J) dzdoizf 4 ted v fdz (0, 2
LOGtky Odzd o Milsj Cdzvdzdzz OB 2z, YtsMmdzy yYd et Oc
zZOcGtcjlsizs Hts 200Auw, dzO 24 yoOMO. 1 &ZOs, BGBEKOL 59
Ctod Mis Odzdzd ud M & BRESe(ppYPEBAlz: & PB Ps)o( f  d L B JlscRdodzy 4 ted +
[ sdzts € to d M) 15 @ptizdzH dzw toj dzsc j desflstez S Iskztodzts 6 s O dz0 dzd
dzj f sMtcj Hinlse j dedzs L  d&zOos ©. [ Odzj j  &zOes ff tsfydzj H
L sOdzts @ tfftedH S dtf Wy dzdoefj.dzd v ts dgoi-¥igfs dsEd®PI4c d H d dzO@ d L
fMdsd Md, fJes® o Odd YGtodo tsHddzts & ] bad@azyded{ figaddz!do
dzj tOfmlseo sted Bse s toj dzls ¢ § dzts O BR@K(APUC!I (SF | to s BHEIEHS jipy]
Wddzt stetse Odzd j d3 d fkh if &z 5 HzO O, sk SiBARj§S Istc9 8(OKW B-r |
Wideddzf JisdHdde: 474, 561, 626, 692, 729, 765,
1224, 1288, 1377, 1336, 1419, 1450, 1481, 1543, 1610, 1923, 2486, 2854, 2926, 2966, 3055;
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3(ReS) 412. EDS (lOBdzj sdtetso Odzade™ 2 d iyt edtsts Gf¥sH | @
H dzWaaH4N4Re&SeClo: C 2553, H 175, N271,S1283 6 . 1 O2 H,49dki=75, NC27@ S 1233%.

l sdzz y g ded §  Misstg OH{RRimiEs(joky)4Br 2] (6).

usjHdBplzdkls fdzyjds s BjssHdSj, Od&Odsde d-
5 LO dMmSdzs uj dedj 5 ChiffesSeirs] LLEDHD ] 60 S Oddss dz' ) o
ftojStemsteO. [ sdets € ted fiyls O dzaz' sls ts B tc Odedz" jto d3laodiz
[ResSe(ppyuBro] L1 . 6 p PPl ¥

ITAtsH: 0. 172Mmfe] (IOt 'Ol 1j gtz tcdHddz: 470,
765, 837, 920, 958, 1010, 1029, 1045, 1068, 1107, 1124, 1161, 1190, 1226, 1286, 1317, 1338, 1
1481, 1523, 1541, 16101 7 2 0, 1924, 2132, 2470, 2852,
(OB dzj Isdtetso Odzdz” 2 fstetsh 5C)Ir yGhdzRezs S €| feop®D:d
CaaH3zsN4ResSeBro: C 2449, H 1,68, N 259, S 118 6 . 1 ©2 H,44dEE168, IT17@, 8 1185%.

} sdzz uj ded §  fjssgi Ot (anl YiClo] (7).

utsjHBptadzs ftsdzzyjdzs 5 BjlstsHdCj, OdzOdztsaE d A
5, LO dMmCdz¢ yj ded j &5 CHiRedSaDle) sG] W6 Q B) s0dgfssdz! ) o
ftojSbtehsteO. [ sdets € ted fiyls O czaz' sls 5Bt Odedz’ H dzw
[ResSes(ppyuClz] L 2 geys)o( v

JrAatsH: 0. 199Mfej YO8 'OKHE deiipEdtedHddz 471,
764, 836, 880, 919, 959, 1010, 1045, 1068811159, 1191, 1223, 1288, 1320, 1340, 1418, 1480,
1522, 1542, 1610, 1720, 1741, 1922, 2464, 28!
Cl:Re:Se =2,3:6,0:84. " yd mdzj dets fif 8+ jdzmQdtefNeReESeCIE C 2154, H 148, N
2,281 02 H j dat$5, HCA7, ND29%.

l sdzz y§ ded §  fjsstg OH{RRigi&es(fanlyiBro] (8).

utsjHdBptzedzs ftdzzyjdzs 5 BjlssHdCj, OdOdse dA
5 LO dMmCdz¥ yj ded j &3 CGHjRedSaBrel DR v6Q M) shisfsdz: ) o
fojSbtehsteO. [ sdes € ted fiyls © dzazr slstsB tc Odadz’ H dzw
[ResSes(ppyuBra] L 2 Bpy)o( v

JratsH: 0. 186Mte] (OB 'O d¢fidtcdHdde: 472,
763, 835, 877, 920, 958, 1010, 1045, 1068711159, 1188, 1222, 1290, 1319, 1338, 1417, 1479,
1521, 1541, 1610, 1718, 1737, 1923, 2457, 28!
Br.Re:Se=1,9:6,0:8,4." yd mdzj dzts s H zHONRESeB(2:%6)2079, H 142, N 220.
1 ©2 H j @a80, H @42, N 218%.



72

) sdzz y§ dzd §  fjdstg OH{iRgip(lolag) (CN)2] (9)

CsaKiidH)[R&S(CN)Cl] (0, 2 &, bpy (10, BBz ) 1,d0 dBdsd
fMlsj Cdzv dagdzzs OB dzk. (B dzk L Of Odo Odzd, dzOGtcj o (
s B3 J tOlskztey o Isjuyddedy MEIlstsE. 1 sfydzj R dzOYHJC
steOdzy j 9" J s tis PRGSART)H(CN)2] dpy (9 $olv) . [ dzw ZHOdzj dajw
Bdf dted H d dzO d dzj ftotstcj Ocdtetso Qo h jcets ftojHh jMmls:
SBtcOL so Qoah ks mMw o tjL zdddslWIs if tefipdizizle OudAg i ts ey dzjsd
EtOH (3 f§steydd 8 15 d&d) d Sdieyh jo2 fdsyg s daizs 2
it BINdoOdedd. 1 JjtOMmise sBHIH P dzsdgds Ol jsdels sy B ¢f didg
2O otLHEZAR]j. 17" atH (Csse Qf)iRgI(EN) 0D )t tc jOS 21t fMfitstcj( ColS
(KBr, 'f)ds CN) 2107; 4,48 d § d tc dL61E, &595, 1529, 1485, 1408, 1338, 1317, 1296, 1219
1105, 1066, 1022, 999, 910, 854, 808, 729, 629, 570, #§&Y 415. Cru ( sOB dzj Is
f stcshReS¥6,0:82] r ydmdzj dzats MmtsH j GamN\daHeiSs: C 36,54, HHL &P N 6,82,
S12, 45. 1 O2 H j dztsN 6,96,S P254%6 2 , 1 1,59,

l sdzz uJ ded §  fjdstg Orgiago gREsSs(bpy)2(CN)4] (10)

CsisKi1H[R&S(CN)sClsl (0, 2 ¢, ONg 4 dsstpplgef 020 2 46 4 1
LOGtekzY Odzd o fMilsj Cdzv dzdzzs OB Edzz. (B Edzz L Of Od 9
fted 1lss?2 Isjdi3f jtcObkztcj © Isjyddedjy 48 yoOmse. 1t
MsH j 6 OdzO 15t O dzylsjteO-GzyKE fBR Sy CNu(top>] L Bpy (B opy) . ¢ dzO dzts ¢
sudmis¢y MsjHdda ddy 1 o] GOH s dztzi 2 fegglzfy’ 2 i @Ngzg3C
BdfdtedHddzO d dzgjftetstcj Ocdtcso Qoh jets ¢ dzOMmilsj tedetsc
dzj eOMlso sted sz © HtojHT HhN dr tWOMses stedlsj dzvw =,
Mtsj HddE) dzdi{vOfmlse stc yJj delstcdW zedtectso Odzd Hdzw EHOdzj d
ftolgAIsO, kfOtedoOdzd HB 2 Bz d MO HOdd O dtlsEds
(o w©WOMUJlsd d2O CHau 1M RBPKONClZY € 0, 1 4 -figf J( SBIER0) [ o3 R
) : CN)2105; 4,48 d § d tc d ¥6TRA2695, 1529, 1485, 1408, 1336, 1,31294, 1217, 1107, 1066,
1045, 1020, 950, 852, 808, 729, 626, 570,,49Rey 415. Cre (lsOBdzjIsdtese O
CsK:ReS=1,9:0,5:6,0:8,3l " yd fmdzj des MtsH j QashtlicNeBefsFeCs( R0} -C 14,d7"H 0,79
,N551,S1259) O2 H | dzfs: g N&57522,72%. 0, 81,
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l sdzz yd ded § sty OnfiRaiS(loiae) Clo] (11)

Cs[R&SClg) HO ( 0, 2 @, 0, 0-8d fgfdficdf' H)d daf bpds d &j &0 0 «
A3 dzd ) LOGlzy Odzd o Mmilsy € dzw dzdzlz® O BYIjdeid. HYNEY 2z Gk
or HjteyxdoOdzd Hted 1 Ists?2 Isj BB jteOlskztecy o Isjyddedy M
Mdsd M!' MBHJ 6 OdzO B tR&HpRPACl] j1 BpelESigddvd dzdzf dzf EH Odzj
1 AC dqd dzjfftetstcj Ocdietso Oah jets { tod \Bdzdzlinds o jndalpdn® ©
f smdzj Hiso Ols j dzEtaEy 3¢ dffyvtdyfdyl] s 15 B3dz) d Sdgwh j2
Misj Cdzw dzdzs A3 MIs OC Odzj ftcd it dBhdoOdzdd.slsy j 2O
Yy dzstediW zedtetso Odzed j &3 d Mmbkh d dzd dzOk to figBsigRé&ESeCle]. HD)! - 1S
0,188 ¢ -9 3 uPBrs @EB,28 d M ftcd H d dz) bpds BBz 662, 829, 908, 972,
1028, 1062, 1105, 1203, 1220, 1251, 1296, 1340, 1373, 1427, 1506, 1541, 1558, 1610, 1716, Z
2835, 291Rey 308606Hai(sdtctso Odzd2:RESH2R16,0B8&8C )y d fdzj
MsHj oy O dzd GsHONMReSBl @ 26,47 H1,85N514,S11, 76. 1 028 j BE: 1
N513,S11,78%."Hc [ t CHSO ZTpH: Al = H7-CH)7, (Un, = B7Hm7 R95(( H,,
8H,H») , 8, 74 ,(®, 381 B®H. (H, 81, 1

} sz uJj dzd § sty OniiReis(lolae).Bro] (12)

5§ HJdafl2led jsdzz yOdzd 5 3j stsHAEL jfi)  dONOske cLdsy
Cs{R&SeBre] HD (0, 2 ¢, 0, 08 dBiBsdz ) o GCOyjfmbej
[R&sSe(bpeaCly] b@(l Bdlv) BT dzd ftsdzzyjdz' dL ©OMf zOo O | to
0 f toj CHReBBIg HD) : 0, 172 -igf  KBg6) B dgresS51, 669, 829910,
977, 1026, 1062, 1103, 1203, 1222, 1251, 1296, 1338, 1375, 1425, 1496, 1541, 1558, 1610, 1716, :
2825, 290RRY 30B4; C3 du( (IsOB dzj IsBif:RetSs )ABcRS8,0] "t usdidist s
ftsH j to) O dzed GasHNMReSBraa® 2544 H 1,78 N4,95S51 1, 29. 1 02 H j dzts:

N 4,98,S11,26%. M [ t CD:%SO, ZH: Al = H7CHB,7 § M5 HBW7,1 A . HQ 4 8
Hm),872€¢,84,Hy) , 9, & 8H, . H. (

1 sdzz uj dzd § sty OniiRieSesdaoeiClo] (13)

g 54 HJ dzjl3zd Js dzlz y O dzd fts B IstsH A, jfy dOMAOEE ¢Ld
Ce[R&sSeCls) HD (0, 2 &, 0,08 &®Rsd ) o COyjfmlsoj ]
Cs[ResSeCly HD) : 0, 190 -figf j WBIeo6) '():dgpe 549, 665, 738, 829, 908, 968024,
1060, 1103, 1203, 1219, 1251, 1296, 1338, 1375, 1419, 1506, 1541, 1558 , 1608, 1716, 2472, z
2922, 3055. Cru (I|s0OB GREIPtcIB06O:82tik " 2y diffrisin tolpteds S tS H §
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H dz@eHiNsResS&Clo: C 22,51, H1,57,N4, 38. 1 O2 Hj dzts: N 4,36%.2H (5[4t,
(CD2)2SO, EZ)B: Al = HZCH§ 7 (ify,= HMHm7,2 7(,H81Bm)8( H B, 8 19, 4,29,
&B3. H. (H, 81, 1

} sz uJd ded § sty OiReisie:drok)iBro] (14)

5) Hddjledf sz yOdd OdkOdksc dydis i) s dsdg dzds:
Cs[ResSeBrg HD( 0, 2 ¢, 0,08 dBsd ) o SOyjMmlsej ftojs
Cs[ResSeBrg HD) : 0, 173 -8y | K8&) ()dpes 547, 667, 740, 827, 910, 966,
1024, 1062, 107, 1203, 1219, 1251, 1340, 1375, 1419, 1506, 1541, 1558, 1602 , 1716, 2380, 28
2929, 3064. GCru (OB BREIPEIDHE0®REE Y dfffn s SR S H j 1
H dsHsoNsResSeBr2: C21,76,H1,52,N4 , 23 . 1 O2 H j dets:N4@6%R2 1, 80, 1

} sz uJj dzd § sty OniiReis(lolap)Cl2] (15)

{ OfMisCefRBSCle HD( 0, 2 ¢, 0, 689 MfgdptedyH ) dzf $Hpis §0O,d2D
1,01 dBisdzz ) © 3 d@dz 9atsH' L OGtelzy Odzd o MMlisj ¢ dzw dac
HtS 160 Aw, 9" HjtydoOdd fted +Ists?2 Isj i jtcOiztc]
Ajdzj os?2 ftesHESIS tsMiHOd dzO H dztsz O davddadj, d§ gD d2t
10 igdz Oy jlssdedlstcd dzO. 1 tsfmdzj 1 Issets HtsBOo dzZw dzd H
ftoesdzr oO0dzd Hl! Isddztser &3 { Wdtetsds (3 Htsteydd s 15
ftod ¢ z@sfReRCle] HD) : 0, 208 gy ( WBrRo) Gy dsBesd M fted v d dz) ¥
(bpp): 503, 580, 617, 650, 667, 740, 813, 912, 1001, 1026, 1062, 1109, 1207, 1226, 1340, 1373, 1
1456, 1504, 1541, 1558, 1614, 163 ReS 1418,
(OB dzj Is d tcts as® dsdk’'CRPReS §f #s 12,3:6,0:8,4. 1 © yd fmdzj dzts fMsH j to) OcC
Cs2Hs6NsResSsClo: C 27,86,H 2,52,N5,00,S1 1, 4 1. 1 ©O2 H j dztsN 5,04,S 21449848 ,
Cf1t CRSO  ZB: Al = K5:CHA , (i, =2HFHm)3.6 T HE HmBBBO( HB 8]
19, 9,48 dgH. (H, 81, 1

1 sdzz uj dzd § sty OniReis(llap)Br] (16)

45 HJdzjlézdf 5 dzlz yOdzd OdzOdzts 6 d yiss ) = jfiH dsddg' dzdst
Cs[R&sSeBrs) O (0, 2 &, 0,08 EEsd ) o COyjMmlsej ftj¢
Cs[ResSsBreg] HD) : 0, 182 -gf i IBido) @ dyme $01, 584, 657, 651, 667, 742, 814,
912, 1000, 1024, 1062, 1110, 1207, 1226, 1337, 1376, 1425, 1445, 1510, 154161559644, 1716,
2135, 2622, 28%Y, 42826 S 306 B0Osazj (SBfRtSs DUBEB8,2. 1
Il mydmdzj dets MmtsH | CxyHeNaeiSBre: @ 26,84, 242N 4,81,S1 0, 9 9. 1 02
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26, 77, NB85511402 % HC [t C:SO, ZH: Alu = B ;CH ,( fji, =247
8H;Hm), 7, 6H3Hm( H, 88589 (HY9, 88, dg. H. (H, 81, 1

} sz uJd dzed § sty OniReisiedrop)4Cl2] (17)

usjHddzjldzdl sk YOk  OdzOdts e d yass M i iy dsdig dzdst
Cs[ReSaCl] HD (0, 2 ¢, 0,08 dhsd ) o COyimbesj Gt
Cs[ResSeClg HD) : 0, 198 -igf i WBngo) )y thor 504, 585, 619, 655, 666, 747, 812,
912, 1001, 1025, 1072, 1112, 1208, 1233, 1342, 1370, 1425, 1454, 1508, 1543609471635, 1720,
2129, 2617, 2850, 2933, 3005 &lReSq=2,3:4,08Qk dj d&fg dzjs
M HJ o) OdedCH(NReSaCHZC23,79H2,15N4 , 27 . 1 O2 H j dats N4,28%2 3 ,
Heft COSO ZTH: Al = B;CB3 ,( fiji, =2HFHm3,6 T HEHBB( H 8, & ¢
81,91 9,38 &®H. (H, 81, 1

} sazz uj dzd § sty OniReisie(rop)4Bro] (18)

5 HJdzjlédt tsdzlz yOdzd OdzOdzts ¢  yiss ) ) tsf jfinHf dsddg' dzdst
Cs[ResSeBre] HD( 0, 2 ¢, 0,08 ®Bsd ) o SOyjmbsej ftj
Cs[ResSeBrg] HD) : 0, 183 -igf i WBrigo) ) tpr 511, 577, 619, 649, 658, 744, 808,
919, 1010, 1021, 1066, 1107, 1206, 1225, 1336, 1375, 1428, 1452, 1501, 154061339632, 1718,
2117, 2599, 2844, 2914, 306 BrReSq=a,1:6,0808 dzy dff dz s
MsHj ey OdedQH(NIReSeBEZC23,01H2,08N4, 1 3. 1 O2 H j dzts N4,#1%2 2 |,
'He [t CRSO,  ZTp: Al = B, CHR, (W, = HAHmB A T HB8B(H .8, &
81,91 9,36 & H. (H, 81, 1

1 sazz uj dzd § sty OniiReiss(TBE)ACl] (19)

[ Ofis@sfR\SCle] HO( 0, 2 &, 0 4I68p B dey (BHFH @z 2 ¢
dB3d3ts dz15d3de o Tscfitf W o d dzddpzesiB tc Ols dzr d3 - SdztsH  dzt tzd E B WO S
GdHiEYW BB dse s dBOMd&zZO, Coltstets] + ¢ fldttipdotddte OffiAd ts
H - dzted3] SOdzi Istcdy HT Htotsdd" s Odzd oeHB2 (15 gd) ,
dL B s&OW led® BOcdzdw . 1 sfmdzy { ssets, twOMlsetstc HJnA
ftsmdz) yYydJets ftesHlzCIls o MOYdoOdzd HJl Isddztse ™ d3 1 W c
I'm asH (9 tOMY OuReHER] M) ClE/E ipk® . -iRfsi KBrig 'fydsls to- Is
B Iz ls d dztf d(B&)H6B2I2569, 761, 818, 845, 669, 928, 940, 1074, 1100, 1122, 1201, 1230, 12/
1325, 1398, 1410, 1461, 1470, 1495, 1554, 169%Reg 416. Cre (lsOBdzj sdtetseo O

ClIReS=21:6,0:83.1 " yd mdzj dets MisH j BeHLNGREFClL C21,73H1R264, N 2,82, S
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12,87. 1 O2@ 1 d8H 2,56,N 2,87,S12,7@."Hc [ { CH:)kSO, ZTpH: AP6(=fi36H; -
CHs) , B5(=HH7HSB, 937d3. H. (H, 81, 1

} sz yJ dzed § sty OxiRieiss(TBe)4Br2] (20)

g5 HJ dzj20d f ts dzlz y O dzq Odz0dzts ¢ d y s fy iy =] jiH ofsddg' dzdfst
Cs[ReSBre] HOD (0, 2 ¢, 0,08 dBsd ) o SOuyjfMmlsej fto]!
Cs[ResSsBre] H®): 01636  ( 95 %)f.j SBes 'Brdsls to-p k Is d dzff d TBH)H6G2056Y,
761, 818, 845, 669, 928, 940, 1074, 1100, 1122, 1201, 1230, 1241, 1325,41398,461, 1470, 1495,
1554, 1ReP817 1@ (IlsOBdzj s tctsBrBasiz 21:6,08dtd ts Mys[Si)dzj
MtsH | ) O dad GaeHLNMResSsRraa® 20,81,H 2,52,N 2,70,S1232. | 02 @2,d7d+ 2,54,
N271,S1243%.'H¢c [ { CH:kSO, ZTpHU A= 1, B;6CH{)M, U3 6= H7HmH 39 ( H
B H. (H, 81, 1

1 sz uJj dzd § sty OHiiReise@EP).Cl2] (21)

54 HJdzj2dzd ff s dzlz y O dzd OdzOdzts 6 d yigs ) ) tsf jfiHf dsddg' dzdst
Ce[ResSeCl] HD (0, 2 ¢, 0,08 dBsd ) o COyjfbej (o]
Cs[ResSeCls] HD):0175¢ 4969 . -ijfsi KBrie 'Bydsls to-p ke Is d dztf o EBH) 6820569,
761, 818, 845, 669, 928, 940, 1074, 1100, 1122, 1201, 1230, 1241, 1325,41398,461, 1470, 1495,
1554,1699 Crua (IsOB dzj Isd tc ChReGez2,3:6,08klc sy Miizj dzts MESH J
H dz@seHsNiResSeCly: C 1822 H 220, N 2,36, 1 O2 8 18BKH 2,19, N 2,48%. H ¢ | t
(CDs).SO, TBU A= 1, B;6CHL) M, 743B6H:HY,, ®, 37 dd H. (H, 8

1 sazz uj dzd §  fjsstg OniiReisieEP).Bro] (22)

45 HJdzj2ezed ff 5 dzlz y O dzd OdzOdzts 6 d ydigs ) [ jfiH dsddg' dzdst
Cs[R&sSeBre] HD( 0, 2 ¢, 0,08 ®’Bsd ) o SOyjmbsej ftj
Cs[ResSeBrg HD): 0166¢ 4069 . -ijfsi KBrig "By dsls to-B Iz Is d dztf o TEBH)HBE2B69,
761, 818, 845, 669, 928, 940, 1074, 1100, 1122, 1201, 1230, 1241, 1325/41398,461, 1470, 1495,
1554,1699 Crua (lsOBdzj Is( tc tBy:Re@ez22608R sy Hhiz] dzs MSH J |
H dz@seHsNsResSeBrz: C 17,57, H 2,13 N 227. 1 02 @ 17¢8% H 2,05, N 2,306. H ¢ | t
(CDs).SO, TBU A= 1, B eCHL) M, 7U3B8H:HY, O, 40 dd H. (H, 8
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tryvf?2uvouvzg R Jardwvurrrl R
3. 1. gddals j L

RLO jMdes, ylsts ¢ Is@ § tedous dyafifgdine @mlsd @ds c
bjtedsd 2O dz' dz s (zd ¢ OdzH Ok Wo dzw ¢ sMW EkHEGB A d&gd
e OdH dese s kOEjERIY 0 C ©OMso s8OS d ©OMY @Ps O
{ OMf &ZO@o dzr 2 BjlstsH MddzsjL O yOMbsts §sLotdjls HE
sz yoj &' i fesHEZC ko, Lo @& |siEiced il My hy 5o
ftsjHddjOagp) B¢ EsOds, yksts &O MshlsOs J Mt d
Bsd "5 oddwdd) SCOLToO0jls (SEdf. tekBded iyt
Stec Odzd Ud MCdr dBsdzd Czdz, |dyesl, O &y Phicfib tf @aflindds Bv  f o
LOdGj M jdedzr j dtsdeder j Msjnddaj dedv, O dmfsd L se Odzg
¢ SBEOLBO OddY | dzj CIstcsaig) |9 jlstctOdt fdis oy j SISm0 daks wizs
[109,210]

>$4‘\ anpOTOHHBII
Hal \‘ % JIHTaH/I
o @0

IPOTOHHBIIT
[Re6QSHalé]4 JIUT2H]I

tdfM. 4 BPREO ©jOCydd o ©OMY &Osj feslssdeses d

tdLizd sOls" 20l fdpidecss scOdzd 2 8 Y G 1J Bdidi d dayls ts
zj 6Cts L O M OJ Isls jotdgrfsizg@ ddzdda' dg' J dzd ¢ O dzH ' ¢ dzOfls j to
sjlsteOL O3 " jdeder = ¢ jIsj totsdzd ¢ OdzH[21].r Idtsdiag € Iz dzls © dats
Oddzzyh dj oratsH' ftosHkzSCIsse HBMIsdeOs Isw {tod A
fMtsjHddzj Y dffedd@, 4 Isj B jeOlskztcy 220Auw d fHitetsHSAZY C
[Jde hOw Isjdsf jtcOktc® fHtoedoatsHdls € Btsdzr h jdsz ¢t
C zOMisj edzs e 5 § WYX S, MOO (Csg KN jdedj Isj B j cOkkts
f sBBYdz n f tots HiztE dztssyp d Is | dif taizt, dzj cOMmlse sted d3r =
ftiosHtsd dIlsj dz desisd Mddzlsj L © Mejtern 24 yoOfmse dai
ltesHECIT ftoiHMsOoadzwe s MsBs?2 BGOdJorj CtodMmlsO
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[ResQs(bpyXs] L2bpy . § s oty Wiz dzdzd W j S k2o BOMME
StecOdd UjMSsets dzdcOdHO d dzjftetstej Ocdtetse Oo® e ts
o ftod &OGwKjoOddd. Jwd Itd fesdmMisHdls O

SBEOL 5o Odzq j o, ft5 HOddy o3 fteapdy Gds didsts &0 dzdrdZO ¢
[ResQe(bpyliXs] . [ S sdzdedls j dz' dzs, ylsser dLBOoadlk!: Mw s
pjh jise O BIsCOYdoOdd §sH HdROBIU)MSdd o OCkEd&E

lodHdB tcOL ts9 Odad W RBdzs ¢ syd Mdzj dzd?® = o ) kRA=s] fifls O de
MtezCIsktej § ZzOMIsjtodsr | MtsjHddzj dedwvw ) OtctsBBRIPNJ fi
JHAZOC s Meli4dedsaittey s Ismv -op seHfo &t tsfdzd sd2it ¢ {1 )
(CD3):SO ftsCOLOdz, yYlsts HOO ftsdzsy jddw OL IO ddf& Od
Hj Bsdzmistcdtelzs Is yjlsrtej HEkBdAZjIsdz" » fMde dzOdzO M3FHJ
sstcHd dZOydw diBsdzj Szdz bpy € WwWHtkz ¢ d&zOMmlsj tc Gdztoe" Lo
Msstetsdzz MdzOBBEts fsdzw. [ Odzj j ALY B dzBO B i 5§ @dzO
Md ¢ d®ddfactslssdztso  f tots L o tsHelZ-del tstdgf s H df de@ Wep dzw 6 Is fipw
BOG dzd Isdz’ = f 5 dzZV G FdLsidBOBO ) s Gjdz' S d3" dzOB dz¥ H O¢
Mde dzOdztso H dzv ClOy H RS FH A @M BO, yYlsts o tjL kzdz Is
oM dzOo Mgjddgdf tedd HA],dAs 3 B EBOHENOBHE BEOMIsj tcdasc t
W dzwjlsiqw ftsdzj L des? M dedesMmiss ¢ L Issets i stsH O

J J{ M{ReGSeg(bpyuBrz]
.J J\ M [RegSeq(bpy),Cl,]
'M [RegSg(bpy),Br,]

[RegSg(bpy),Cly]
N N bpy

I .
10.0 9.5 9.0 8.5 8.0 7.5

d3. H.
t dB3r OdzdZH jcf t Hdzv & d=@f lsizjs@ai@gRnQs(bpy)aX2].
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MtcOdzj dzdj] twOMmlsotstcse o [ [dwf o Isjyjdedj dzgj M
sy jddY MdcdOdss cft ddod keodn¥stdoydd {t
) jtejCtedmsOdzazdL O3dr GOfsdtpdY [ Moo d YOI Lsdsjd20
CtedMsOdzddL Oydd3LmE] iz ded &€ ts MlstekSC kO Mhist
[ResSex(bpykClz] d Msd o Oldyr & d®sdzj Skdz. [ dzd lsj dBodatyjf wnft
fted SCodBOsds? IsjkfjtcObktt) ftodo jds Bisjhads i
3L57 [,ufsOCyj MehmistwhSalivyuGl] . Gt dgjiC  dzd[ Bz®B dz H j dac
5 of MBS B2 Eikss2 ydo sflsd C zOifdpyelz 5o C B
dd' desC sseHdddelzs h dF tOMlse stedlsj dzj 2 .

lted L OBy doj tstcc Oded yif dae aizf d deufci Ctetiai QO L digOls = H C
sfyls O dzO ! dzj dL d3j dedzts 2, LO dMmCdzs yidedj &5 o Ote’ dte
45 HJdiy8im ™ dzd f sdel Ofdpd j BOMY-zPdzd dzfad ted H d dzO, o
ftosdL @Ot ydetsy L OB N jdedd IsjtodsddzOdz' dzr 7 ¢ Odzts@
[ResQsXe]® (Q = S ddzd Se; X = ClI dqdzd Br) f B
[ResQs(ppykXz] [213]. [lsMmElsmise dj Csdzyjorn Obtdisse oL 1
tcOMmisdstsigdftso r 7 MsjHddaj dzad?2 o MteOoadej dzdd f dn OdzO
f sfdzj 1 daed j H] Bsdzmiste tetso Odzd Iz d3j tej dzdalz © i © fighgjo ts
tcOMmlseo stew s s o HBMISEYdr » BtecOdzdyd MEdre t©OMISo s

1l sdzz ug ded § dzj cOMmlso tsted A3’ R ftsd H ddzj dzd 2 dzd €
Ldzj CSlstesadaBduj MSdr fMeats2flse o wOMsetstej, 1§ i lstsd
EMlstcOdzj dedj L Ists?2 ftosB dgpdiBshiddse isy detfj H EBHEE o s
1 jteor 2 dL dedn, 1kt ftsdzzyjdd) ddede 7 Mtsj Hddgj o

Il COoyjmbej dmMAasHdsEts ®@OLjttdOdkzO dhmifsd L ss
Is to O-[R®BSS(CN)CL]Y. [ ftsB j dedzgsils 8 1 Issets C dzOMlsj tc® W o c
dsdztsIsj dz' des dzOB ddz' dz' 7 sE@tizled Hapd ¥ 7 &z 8@ dzH B ¢ O
fsLdydd LOdwIs' Mmddz dets CtststeHddzdtelzs " d d3d yd Odzd
fd dzj Slsdodets L ORI dzdls! HNOY Qe Bcadz T B H O RZOY &1
CaaKiaH)ResSs(CNMCl;] d bpy fted 220 Auw. | twjLkdz sOlsj
9 dolv, ftsH j tey Oh d 2 9 Mo s 2 MlstezClskztej dds @ G-dzi
[ResSs(bpyu(CN)] [214]. uh Olj d dzOw tsydmkssO Istsets M H
dzj cOfMmilse stod s e 5 9. s drjf digjj dids dz" 2 0 dzO dzd L ftsHIse j
sjlstcOL Odgj " j dzdetse s  ff totsH 2 SO tetal(d if ~dtszdd IsC M¢ tsodzdmyt
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sBtcOL 503, Bsdzj € Iz dzr bpy LORBJMOsIls Hoe O =r~dztstedHd
[R&sSs(CN)ClL]*. [ 7 fejHfsds)yddd, ulssts Mddxyjddi i df
fjdjSlsdodtsdlz L OB jdds Istsd ¢t Hokn shdshdls
[ j2MmMlsadlsjdz dets, HtetsojHuHw fMmddasjL Gted 130 Asde,Odziip
Cs./KogResSs(bpy)(CN)4] L 3, Slbosmhly) . ( t Oflsb Gstvjodedj f #f M ¢ shdz
sMOYHjdedjds Et OH ftedo jdzts § teIOL &blOEAE | Y Mizts
nstesh dd3 o' AsHEBA. UM Ods i Gigls o BisdSA3EN 59 H 1 Bzjz vz
Sted Odzd Uj MS JBzv L OMB Y BUs® sz O pdzOB ' & oL Od BSHj 2 f
LOtewy j dzdz’ B WteOc di3j des Ocgd € zOfls j tc @ts Oufry Iscizts tets{eRis0 te
(Ao dgiMddzf dtetetsdzd H s dzj .

vddelsj L Mmeopdiizjjdedy™ fjteo" &3 Mo dHjlsj dz Misd B
Odzd tsdzso o BCIOLt HtedyjMSdr ¢ dzOMmisj @R vis pazg s Y,
ftoeddzj tesds Isjtedsdyj MSd Ctdzstetsdzdtelzj dtsets fyj dzj SIsd o
dzd 6 OdzH 59 . t Odzd 4 BN dzO fs¢C0OL 0dzO otsL d3tsy dets s
G jIs jjtstOddzdzd y j Mhdpazd oy fzdp@® o ' 7 CIlsOL HEE Y] L d g M€ dzO
fteddd ter CtedmlsOdzdzd g jolPFRES(CX)A4] H ( dzj dzd 2f-df Jols| dfi dffia] tc i
f sdzlz uj dzdze" n tej OCydgj 2 f = ReSEENGetdc th)  Mtsdsysdzryj Isfip®
Stec Odzd ud M d 3 [2f66 § H{dHddz@igdg) d3 s Mt Hddzj ded ™ B dzd
CtodmMsOdzdgEas e s tetsHEZC SO, O thdtsods | ftosHEZCIsT
HdL Od3j M j dzdz’ I3 tc ©-iRESH CN)alo].

It 5§ MismMsesd §sor Mdls! t©OMks sSted B3sMmis!
cOMlso stedlsj dZ" T Wodw jlsiw CtteHdOYdY ddc OdzH 5o
KOS ddid COC OdCOdgsor j ddzd OdkS jdeseor j WOE dsj dzls'
dMogrw { ksc¢ts bkfjdss dv.

gddzsi L Melliddfjeall] CO0jls fwed Ij@fiwORzi]
CtedmbsOodddud MCdn MjHdddd2, MnoligGREER(IPENX 2] 2 B
OS] dMmitd ¢t Ctedhls Ol2rddl il e dedzdzy (HsdftsiAiec d
eutsjHddzj dadvw MmsOdse wismw teoj dzlsc j dzs Odstste W dz' 3oz teyfristsirjas
d CtedflsOdddL Oydtsdds = dBsdzj Ckdz bpe; BHBOIE §f
[ResQe(bpekXz] . ¢ dzO dzts ¢ d  dztis o iERHQehORiXEE], v df zOMisj dzm § €&
tOMmlse steddsr o 1 fwul, L O afciReRe(ope)ds] . &t Esdd kg @26 {
HOdedz § MY jShtesMOsydd cft. @S of s%BCR ezOeztzfH O] b
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e dOdkzse foslktdss, §ddOHdy0hdr SttteHdddtt
sdcdzOdzr fslktdss {kddj oo scts &shisdEOL tsdB.g o
O 2Oz 6 d Ydzts te Ofy )z 43BjLdzd ® &3 Is & B o O il fsfiRfrolcEixy 1§ tots ¢
fdedH b@daNsd) 608 fosWodvs sy o Bodij o' EM]!
dL sd3Jl@b o 3" HJ zOJ &3 o ' ayshdL ts &R p s Efusz] s fgfldip] 4ozd v -

[Re;Se(bpe),Cl,]
l l l l &% XCl,
[Re;Sy(bpe),Br,)
l l l l &Ss 4Bl
[Re;Sg(bpe),Cly
l | |
bpe
I9{5III9!0III8§5III8{0III7!5I
d3. H.

t B4y OdedzH jcf t Hadzw € dzOMls jludad-RHONUPYRY-lz] ¢ s o

1 d Mdsslstew  dzO t©OMIso tstc k@b Mt jrufduddl,dzd @ s dg' Ry
sj stcOL Odzd N j dedzbfyeo C O ddc OdzH 59, BN dzs toj h
clzfyr MjHddzj dzd?2 dMmYf sd L so OB d figh dRe@w jdfigdy &g fsdf L
MsH jtoy O 2 el Odzsor 2 di3smis qifd Kjde 2y OHzdlz d3vs tetfsdi
dzd e OdzH dzj ddgAs jB M I yHEZ fdtcdHddeser dizgd S tsdz' y
SEE0dd Ui MSdn dsdj Skd, ulksts fejHmsOsdyjls ddisjts
tdzy Sbtesadisdud MEdd d MYQ Stistiodstdmt @i df usj M dfQ ) ldnjo tescz i)

5] HJdzj Re[bpppXREG18) ftsdzeyjdzer cdHtetslsj todzOdz! dg
qLB BCtd® GtecOkdujMitsects dJcOdHO ftod Isj & jtcOlk
ftcdotsHdIls ¢ tBWKOL s Odzds dzj d H jtaglsyddé]doysctdsts o Wpedgds G..
Br dzd o' HjdzjdF tojdzscj desOBsEW dr j MtsjHdda dedw S
OfMlso B BYE HOdzdzr a3 ¢ dzj Bj dzls dzsE 5 O dzO deQelbP)XH) ts J
(Q = S, Se; X = Cl, Br). s MmtsyOdzj dzds, dzOh d
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zo j dzyOdzd fiy! Y J - sd3. - ftes2Of stcAfplgeHtsftelglidgzd W o 1 [ &
ftsHIso jtey Hj dzO@ MY jClstetsMS s o j B5 ¢ Mis.dzsy P Szd § d fdets dat
ftod dzOH dzj y Oh dRn SCttteHdddiess Odzzs Bz Ot BOId yj MS
ltod {lbtsdg o j dzd ud dz@ fH ®d ciOs dipdj g A @  PRtc s Sézs 0 dz
CostcHddzdteso Odzdzs 3z Ols sz OL BIsO, L OdjIsdes o1 h j |
e dzOdzr Mo f OHOs s 1 Mde ZOZOB] MotBBHASES d
[ResSsClal2]? B " dzts ff 5C OL Odzts fs to Iafthistis Is fy dzts dzO df'tc tsd L 9 ts I8 tzgO-Bzf)
JLBjte] fJtosWodvelsmw o Btsdjj of ity dd RIS
1l sMCtsdz Sz a3 dzOBdz¥ HOdzd Istsdz' Cts5 tsHddz dg@Kosujs, M@
~ndddud MSdi MmH B lefide sfisdsclaz® dzt€ adt®(pp)Xib s o8 dfdR & d § s C
MtekzS bztedets R OLOS IS tod L@BOPE)Kd, » df ZOMisy jeiBo & R
fj dzj S Isd o dats &3 IstEOfAIstER) @dedd S dRipsrkktse [ Re

J ﬂ ﬂ n RegSeg(bpp),Br,

m m - ReSeg(bpp),Cl,
ﬂ J‘L U RegSg(bpp),Br,

f“ . RegSg(bpp),Cl,

| | =

[ I I I I I I

9.5 9.0 8.5 8.0 7.5 7.0 6.5

d3. H.

{ @51 OdedzH jcf t Hazw € dzOMls jludad-REQNLPHEY iz ¢ Mo

45 HJdej RITBPUXRE@G2) sz yOdzd 5 OdzOdksedd M
M smse sd § dkz Yl ORE&@BPHBH)lsso | ostsHdy 2 tOfMlse &
@ON j i3 Mz yOj ¢j < Mmoc O dmXel dzd H s @ ¢ dz'C dz g 5 oD d & B E
TBPd Sdfwisddd f1 Gec@fisd GEipsSsd (s YOmtss HE
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WteOCydd, Clststelzs 1 CMMstcOcdtetso Odzd HJn dzsted3j s Od
LWdetsds. 1 8 HOdzdz" d3 { dzj o3 dzlsdzs G 5 O dzO dzd L &Ds(TBB)KAr U J
(Q = S, Se; X =d«| ,¢®@%)d s MMy A@I8dknddsd H { bz,
fsdzzydls! CtedMmlsOdzdzr , ftedesHd j H&Y t(wd, daj Ek
B' dzs ftsHlso jtoy'Hj defst (3 EsBistlg 2 MisH jtey dls ff tsdzdz 2
ftoslssdzOdz tstcc Odadoy j(BEdEE. t5 Oz dgbdp dzts o dH jIs! , f sdzts
CosstcHddzgd tetso Odzgdzts 6 5 O i RGEO O ¢ g fifststcdssizzC thdzOBBE e s ff
sMisOdz! dz" § Mmdce dzOadzr Msof OHOs s M MJcdkOEZOBd Mot
Mdc dzO0dzO OO~ e flzigy, sdadyJ ¢ CotsteH d dzd tetso Odzo
6), LOBIldts orhj, yidg & ftocslstsdtses o f sdzsy j ddw
MdedOdzse ftosistsdatse, 3", 3518 O dyOteisHs ] tsf ddshe Cigaiys Hgfudis
C zOMIsRatQEEBP){X2] tBOL s Odzd ! Mmj dzj Clsd o dats.

RegSeg(TBP),Cl,

Re S4(TBP),Br,

Re,S,(TBP),Cl,

| | e

. . . T .
9.5 9.0 8.5 8.0 7.5 7.0

d3. H.

t @61 OdedzH jcf t Hdzw € dzOMls jludadRHOITBEKgz] ¢ Mo

32 [§dMOddj StdmsOddedujMSdr MstezCkit

32. 1. s d&zOMmls j tcdz' j sQS(lipyRKAZ] € M [ Re

dt5j HJ ddjédhag 2dolvd 4dolvd L sistclz € Is lz to dar d Ctodmls Odza:
fMddzc sdzed d, §tetsmiscldeiisd | GalzBd ez Y $gOc di3j dels” MmtsH
[ResQs(bpyuX2] d Hoj Mtsdzr 9 Olbde j dsdzj € 2z dktc OEREBQPs(bpypXdzO M |
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MisMistswls ¢3)? Yy dztf QFeRRe ¢ OlstsBOd tjdzdvY CBltttsets ¢
OLtO WsdjSkd bpy, ©OMftsdksyjdd = o (CoOktE(d
Zd ¢ Odzis@ OfelgL dyd W B7) (e M.te® ¢ &zOMlsjtese ddijtl 24
Hj Bsdziisted toldzizls  Isd fsdsi s te d s-dzOMmezf § lizdas E&dztsh Odz! € 56 Od
(o d[q OMMiss Mz f e ®REIsd Ud MG d GMEGgOJHyg ddesB o
HIOOf OL B22j22, 1.8 Clsd L dzOyj dzdv Attesht (st ddtel:
o Ctdf dzj SMOS toj dedw 1Ty ozd[B6QEZRDBIR] § JtedH d dztso SC 5

t df37. s dzOMmlisj tedz' 2 [Re&kSe(lapphlyi] dzl® MistelzC Is Iz 12 golv. i ¢ Isi to
O SHBtEBHO dzf Y BSECOL Odz .

Rdzlsj toj Mdzs tSlsd3j Isdls:, ybkt §fasmMismisd OtttsdOIsc
o fdsmitsmisd yjbrtjnr 1 ¢ OkReteld Od® da jrls oQjistddsiste  dixfj
fJtolf j dgHogss Ziddwtis? ff dzsm S sMmisd . Clts d@sy il BrIs! e
Msj HJ dzjldalfiY dolv tsBtcOL 59 OdzO CdzOMmis § tedz" d3qd WtcOcG d3j
f Otc Odzdzj dz' dzts Htclz ¢ H tc sz € dfdzc g o3v L ®faflzt 3 d3ts dzj €
sBteOL &M ddi3d Mmdzsed p OMfipsEHI el di3i A HE yj dzsEBJH O
l wjLkd O] fodzy0Ojlshmw MsttkzSlskztcO, [2iPkH jift]@d,C
25% Mo tsB tsH dAsEhEs o Pts dfjlofet 2 fdzsw dizd . (s ftesMlsts
Bsdzy SzdzOd3d bpy, fsksGgidzy shontclRdsr " HickEesds d M
Btsdzi J Mddzr dzn = oL OddssHj2MIsoad?2 o kfOCtseoC] ftedoe
ZH Oz Isfifiis s aytsyisH Anjsls MW OdgsteW dL Oyd j 2 Misj Hddzj dzad 2

[Odr 2 ©OL &t BsdsCtdipy®ddts digs §isd dzl @Ry il
fsdzydls' MlstkClbktd j HOdd j. [HdDEs Qs
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HgWWEZLdj2 (Otse OydlstsdzO  sig tsizd iig® j3d-dsdizjt digibjs

e jHdd dzdj SCtedMmMisOdzdzdL 2j Isw o dsdzts € dzdpldcizts A fifyfsde
dzj L OodMmMd Bt WOk dzZlsO o9 ~tSHWIS Isted OlBAREIO 6 da
Bsdzy Skdzr bpy € &zOMmisgbaglzpuClids N BAIB] GRls BOLE Rg sSH dzO
d BHAEZO dHYdi SkEpdzs BlsdBiIsd s Y Ishipy-dadLcGoizRdz@W  C sk
YWicOe 3y dzls © @Bl iisdgd yoj sy tsls SO0l ®WR3Iolveg M
44o0lv. 1 Mistelkz$ sz & M jHR[dR e O-Hzfny dzd e OdzH s tsted § d
fjtef Jjdznd S Edzvtedzts HtckzGe Hickzc bs,0d3qls tiz f BE RS d ts f 1w Ofif)c
dzO0 dzd y d ¢ BB dziz dzdzts § s tcOMmilse stedIsj dzw o fmd ¢ B3
Bdets 6 sy d dzj dzdz” i3d  MdzOB " B oL OJBEsHj2MIise dw B,

9LOdBBHJ 2 MIso dins L olSdodzcrpQeAH sl ] 2 Miso d Mo df L gfts ICHItR t H
Zzde OdzH O3 bpy, otsHBBHA J Moewird CHLLLO d3j X HL
CotetslsCdy SCtdzlsOCIsr CHLLLCI BBd Y HE R dtstedHdzr &3 ¢
By HEZ fazstedHd B3 dzdc OdzH Od3d  dzd e OdzH Od3d bpy (

g5 HddBjLddfjf wjfh | BHdS StdfsOoddeduyj NSt MsjH
C s dzj SIp@py)iCRle. [e¢t §odzyddd §td Hddlsj d dsag -
rfafl M §omdjakzsh j2 MOksftesdLotsd ds2 Ctdhlko
SBOL 5o OdzO ¢ dzOMis j tc dgSedbdyuChlc O ¢ this dzls @Gizd tc s RO dzdz’ d3d
Htezez o MmofiylsCldgdrzcfisdy 1O Cd3th H- 2 Mils o d W d3d  ( to ofj fini. d dj Odic
3LNMPL{OCHAEZJEOdzH' bpy CdzOMisjtO® ttdj dsdtess Odz

TOKEOCljdMisdSO ket Md 90O WwWodw jlsMw HEG{
Mtsj Hd dEdteEYd ~tcOdzj dzedd o tOMlseo BtcOr € BtstoH A dstiz &
fMlstekClskter ddLCj, GdzO (BCOLT o 0)ls Ist @yt i dz
C ZOMj tdsets WicOc dj dzls O.
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I dBBs dzOMls j tode" 2[RefSBO)RLIdzlSMIstcz CIskz o B Lfgt J Hodpldzd da
dlstsds’ oBHBLEH G O (OETBE®A C &ZOMs jtedrr & WicOd dgj d

MstekClskzte] dnsyidldkuad$lssd’ osHsEEE) dj 56 0L Od



3L51f.uf0lsd

M Hddej-dedpd v,

v OB O} S Slsster |
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it dB.Lf OCts9C O C dzOMIsj tedz”
O BHBGSH O dzj

]

B3 3 Ols s d3dz" J
2Lsol v,)04Ilds SlL\b, [ #YNMPL ( CH

s5COL Odzr .

WicOG d3 dzlstse

@R
©se
@c
én
@c

©OMmils 5w dad

fd dzc tsded d ,
¢ dzO f) BgQe(ppfpXa, © S OC N §
OlstsBBO MMmj tor

5ddz8 Mtlse jilsMmise j dzdats.
WJjdeddzf JtedH d dzO,
fdtedHddzser n
L TA

Udbbr ey

143

45 HJ dBjLdzdp8 Lvsvod dzw & Is iyw

150, 0A,
CotstcHJdzd totso Odats Y szt dzif dstisdizy § dzae’

SHd&ZO dL
v stefnd tsdadz" |
Mtsslse j IsMise j dadzts.

Ctsdzj .

¢

dLEMstekC sk tcdr &g
f to s s RLdef] s s0jp didas A" Qtc W iicfOjc di3j dzls 58 j 7

f sdztso d dzlz
d dzefi J figlgd cigf @, d HH]edgO  dfts dejH i lriziz" O Is 4
1 JLOodmddr 2

Slstster A

B

olsstetsG ts

z G azr

lLsol 2Lsol 4Lsol |3LNMP L)OC 3L5r1 [ &

ReRe| 2.5770(7J2.5966(8) 2.567(2) 2.614(2) | 2.6012(7J2.6151(7) | 2.6026(11)2.6225(13] 2.5784(12)2.6171(12)
2.589(6) 2.60(1) 2.608(5) 2.615(8) 2.60(1)

RerQ | 2.388(3)2.419(3) | 2.366(7)2.442(6) | 2.515(1)2.533(2) 2.491(3) 2.520(3) 2.462(3) 2.528(2)
2.400(7) 2.42(2) 2.522(6) 2.50(1) 2.51(1)

Rei X | 2.393(3), 2.409(4)| 2.566(3), 2.582(3) 2.466(3) 2.407(9) 2.557(3), 2.569(3)
2.401(11) 2.57(1) 2.563(8)

Re Nopy|  2.15(3)2.24(4) | 2.183(13j2.220(14)] 2.190(9), 2.204(10) 2.17(2), 2.20(2) 2.178(142.227(10)
2.19(3) 2.20(2) 2.20(1) 2.19(2) 2.20(2)

32. 2. 5 &OMiIsj tedz" J Q8(ipylKotizi S Mr [ Re

WicOG d3j dz& Is
cOL 2 steW HiSYJ
B s HBD ¥ dzts
Ols t dgB < 5 n
fgOu 2y dAne3fa g

S

qd msd

qd St

¢ &Ofls | t
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Hdzw  Mts] bddedded2i2 182 Hozv 8Bsgélididd o0 GO
¢ StsteH d dzd WsHeoCaey dztsey j dzd , GBIEOL EHBr.Rigp tzf gz Relsd i
2,40 i d 2,575 sed liyssq iy dzlsded s ls o | dzdzts.

t d#M0s zOMls j todzr 2 [RESHDE@E] dzlse flstekz CIsk &l s. iy H d da

Vf OCtse C O fpdjsiod dgfPazdzy smw dL ¢ dzOMmiIsjtedz" = WO
Mowa O IsmMw hiBjyHE MsBRBRC dqdd G BsRs Ol 2w Mdasd. L]
RetsSHds e s Mdzsw tcOMY salzts yifjteld 1ols tf dizts@ifS dsin@df' dz" j dzd ¢
d dedxd b2 fashsldEndlgiddy. dzovY pipd | d@GEQy dgaazd B
CzOfmls jtodzse s WtcOG g dzls O tsiftej Hj dz8 | sdpd' vz f O € tisto dtisdR |
ppy BO Ottsd@kOlsdyjmMeédrs Sdz yo, fdqtedHddsess] d
(B dzsmMCsMmisdets? kZetsdz 176, 8A), ddizigl Odrtedizcn ¥
Hiczg O, BBtOL VW kHElhe sz jo d@dase d G&EOY MdlszoOoyd
[ResSes(ppyuBr] o MmistckzC Iskz 8 | s. ) fyOifgffigligj tebaddzgd v 3j y HE yj dzls
OtetsBBOIsdud MSdm SBdzj y dzd cddzn s tc @ @ dgj dglisthg H 0z &J IS a
zdcOdzHtse ppy, bOBfEdtsy j dzdzd mbo B tsdzd WEBEHISO Bdzy & Is |
CO¢ tOfmMmwddw dBjYHEZ yjdistesdHOBd @ dzOMishy s Qdaiz'h
4,2 . s OCYd o Mistslz Cdgdaticddts y J tintea) igdzids fij ls odzts H tSto S H ¢
md dz' dzr = oLOJdBsHj2MIse d2 fsLodzv jIs EZHOdVIs! fn
L IsOdesdzts a3, Yt Msftesoa sy HOjIsMw ORsteW dL Oydj2 Mt
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{dMLALOCdj dls EfOCBoCd ¢ d&OMmisjted & W 5@ d
Htsdz 0 Oldy j Bsdzj SkdS dpjp yf &F Gedasd®@dzH+ O

et j Hdd§ e Fliewd Mls Odzdzd L 2§ sfqw o to ) tyte Gtz iz gz
Mddedsdzdd. 1 jJLOadMmddzr 2 WitcOce d3j dzls f)seSefpmyyBfls ¢ o Bt
Mtsdz 9 Olsdz" | -deg Ezltdg®.d HAE SstcH  dzd tots 9 O dzdz™ BBts dzj ¢
1 CoOltsted Odz! dets?2 ff dzts i ENs fifs i, dzq=id@Xa@{Ll 2. 153 wiats ) ¢ Bdnls d
Ctsdzj y dzdcOdzHtseo ©BtOL ik 7 Is sk d squf ¢ fz@Ga8s to @ ) v
fsdztsy j dzd d, seiBr@L BWwigaRdd 2ZRe¢8 1 1 lss?2 Mtz Iskzte
CdzOflsjtodz » WtcOGdi3j dzlstseo f sff Otedets f jtoj Ster 9 OB Isfyw
MiboLOdhBsHj2Mlsad?2 M twOMMmistsw dzgdw d3d d3j Y HZI3 y§ bzls
(t f8p.) . 1 O CysisdsBteOL 28 Isfpw  CstetslsC dj CstSdzledrd @ IO dzH |
VI OCts9 CO MR s dBOdzdY Isfqfw L € dzOMmisjtedzr = WitcOG d3gj d
42) . wuwtsdz' 90Olds | Bsdzj Ckdzr ppy dORtsHWISTW o d3j
B jd&B fezmistsls.
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tdM2) jtoj Ctor 9o O0dzgdd ddcOdzHtse ppy dBiYHE Mhmj
MtezC skt BEigodeitEssd?2 ¢ sdls0OS s Sdkjtfei0Ldds O
fzdzS Isdtesds (O); EZfOCtsaC O ditsdzj 6 kz ezt tooddsf H- oW Oz
dstsdzl 9 0Olds | Bsdzj Skzdzr ppy dzgj HtsCOL Odz .

etsj Hdfdf@lkcd MisOdzdzd L 2 j Isfyw o 1 toipisdptOddsitlscd] dz
Mddzesdzdd. 1 JLOotifge gstcY dEtc@e gz dg@Misd tcOL dzd ydz' =
gL Ctbtster i MHjteydls yYjbrtej OltdkO toj dedW, h g
CotsteHJdzgd tetso Odadz” | d3sidajofOz dls tspdgly ,te j AzdH'ts 2 ds@d Ols tsd
d Hhkkz (SttHdEadzjcSh @bzdzipy. [HEZO dL CststeHddzd te
cOLEf SteWwWHEBSYJ d20 o Mmdzj HMlse dJ fcotstetslsO B j dzL tsdz'
ststemdtsdede 5 kZEdzOd 157, 7A d 178, 2A. 14jL0sd
Mtsdz 9 Olsdz § Bsdzj ¢ Hdzr Cpspgsys,te’ AsH de@®L 2§ steW H 5y dzO
stststcHddzd tetseo Odadz" | disdzj Skdzr ppy d@ORtHWISHW g |
sBteOL W iNpofty LHfdzdRAERO, dZJ0 2, .1 8} dzsME sMisd OttsdBOIsd yd ME
ZdcOdzHtso ©BtOL 25 s66dE&Hd BAdzs i Olizts dzf ded H dz' s to @edfaty)
fsdzsy jdzdd, sBBGDL W Zzi)ezOL §sBRestc?2 4 BsflsOadzv jIs 2,

] sHBB s MstckCsktcOZ Htlze dn s jHdsdaglelad @ L, [z j L
CdzOMmisj tede” A3 WtcOG o5j dzels Oasd, uinlej Uaff dz©OEalg! HPEOMmea™
BdYHE Yyl dlstesdHOBRBI OtesdizOIsduyud MEdr Cttdzj y Mtsmds Oo
SHd@sEt Mdasw oMY tsdisy juis dz0s st dgisimy s ffdf @ L dglezts d ts td
Bsdz] Cdzvtedz 7 C zOMisj tcdd) = Ge@e 3Pilkcy Gisdzp) S & dzr
By yMdzsj o sz ftesMistcOdzmise j, MowiLr 8 OW ! -ipls jd&ddedddizs
MmMdzOB " &3d oL OdditsH j 2 Mise dw d3(d .



t dM3AtcOed3j dzls k1 OCtusde'C R WisOg Gzddytse o
9 H b.dz' & tisdg'de Ols dz" J

v OB &ZdMOj C Blster |
Mtsd Hd dBLdEBL 80l V.

9 dH
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B dzj § & dr
B3 3 Ols sd3dz’ §

ppy daj
tc Offls 5w dzd w

5Lsol 6Lsol \ 7Lsol \ 8Lsol v
Re Re 2.5797(7)-2.600L.(7) 2.5845(19)2.604(2) 2.5%9(15)2.6248(13) 2.6101(14)2.63®B(16)
2.589(5) 2.592(6) 2.617(7) 2.619(6)
Re Q 2.3963)-2.4193) 2.3558)-2.4548) 2.5153)-2.5373) 2.5043)-2.5353)
2.408(6) 2.403(2) 2.524(5) 2.524(6)
Re X 2.401(3)-2.41Q3) 2.5495)-2.5745) 2.3958)-2.4448) 2.5643)-2.5743)
2.406(4) 2.561(10) 2.424(3) 2.567(4)
Re Nbpy|  2.15112)2.19411) 2.152)-2.202) 2.17§18)-2.19919) 2.172)-2.2302)
2.180(15) 2.183(18) 2.191(11) 2.197(24)
32 3. s dzOMmlsj tedz" J eSEbWHICY] ¢ O /Ko JRR:Es(bpy)2(CN)4]

45 ) HJ d@dobkjtcd MIsOdzdzd L 2§ Isfypw o
PL -« 1 JLOoadMmdd3 2
CtsteH d dzd tets @ Odzdz"

Ho J

sted S dzd dzdzts 2

WtcOce d3j dzls fijtdsHgjdte YOdslds difOs dety adzedzlz;

sHjtey dls ik Gsdid D&k

bpy,

Bsdzj Cedzr| j b ®©p d ifd dis Hdzkz Y tes
COL Zf SteW H sy j dzdzlz ®

i ld s q I
fsCOL Odz'
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BjLOodimddsets WiOcdj dzsO dzj 4 Ols o tsBh i fsdsyjc
OlshBOd &jlkOdk&zO o 1 Co OlststedOdiNgs® If dAafsd§ dzfdsdfi, H d
2,19 . GEeaPhdcss @ddy & &sdzj ¢ zdzOb pyc Of @ Wi s b daj t
(cdd).. rod yYydoOdedHdz | ¢ tclstfciOfzglst tg riaf did )t o ERIABSS

N\ .

w \'S
, .N

t d M4s 2OMIs | todz 2ls t GRESHKIPYHEN)] o fMlstelzC sk Bgolv. s,

VY OC Vs B teOL ZjIsfqw L O Mmyj Ll 3Oy estzs H jf 2 fisld gf dt
Stedj dZlsdtetso Odede” &3 dzd 6 OdzH OB b py 44BF)MJ di dadi@ls j§ SOl
B HE f OtcOdzdzj dz! dzts tsted j dzls d toc @3B QP dzdz’ B30 O d dixfsai ) kG
nOl@Y ¥ s twoOmMmisswdedjd3s 3,88 | dBIgyHE Meslse jlis
Ostsiisdy Zedzj esHO MtsMjHdzd 2 M dedd3 ddsadzy Szdzr . t Of
ftsfils Oo dzM3s,16 73 ,j33 AJOdzd Hdz" | Gtk fr t5BtcOL ik isdzda
3,21 | MM ddecOdHO®Bd bpy MmMtsmMjHddr WttOcdj dzlstse
femisslsr o MistezifldsiizGedj dzc fip tclOm izt H  dzd tets 9 Odadz’ B Rt
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®Re

{ M. OC0C O CdOMsjteds & W teOc dsjokdss o o d5 dzf) b5 ©®
Bs&pd bpy, Oltsd oGHSESHO d daj 2§ SY HEBY  dedz j
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a5 Hd diGlEfYtcd MisOdzdzdL 2 j sy o Istcd ¢ dzd dedets2 iy «
PlL. -1 jLOoadMmddzr 2 WtcOedzj dzls MtsH j toy dills tolff s Risasdiz@lz tcf dk
ObtsB®' N tHdkz C(ttcHdddtcss Odadzlz ¥ ".tsgiag € dgjlzlzls hpty, d
WtcOcdzj dzls o9 Cdzt yOjls ot i swszkz o Glsdyd ¥ i3 BisisdtzC
ColtstcOY L OdWIsO ObtsdizORd K d Cs o MmMoslsdash j dzdd
sStcOtfzeigdzsy j dzed d M HiIMd &2 1MV L g sRédsdzder 2 kZetsdz g
144, 0A. Yyilrtej ydouaddao Gdezfd r + CE®lsstcd Odz! dz
Mo w LI Relzd dzis?, 125 1i46).( ted M.

t dm6 s dzOMis j todz’ 2 Is ¥ @REBIFPPIHECN)]? o MstczCIskztej fr
1 Gsdiv.

atsj Hdg] GalfvjH | i3 deistedtclzjls toj HE 2, ftedky v dd
Ced Mis Odzdzd yd ME 52 iy IsHetzdtstizde' | d3d Is SERPELIBBEH D B StcH  dzO
sCtoky jddj COYHB2 ftLrdydd Cs/ K ftsfildsiglsEss ddL  OHsd
OfdSCOdz! desegts dzdcOdzZHO bpy d Ujbsrtjn Ol sdi3ts 0
stegdzOdz’ dzgzs ftodL dBz. wtstsilse j l&fyls dysifiisPp day @ fisf 18324 Bd
i Mtlse jlsMmise j dzdes. obtsdyr OLtSSO Hobkn fisEs te@isks
BsMiIsds¢d BIYHE Hobkddw dodzOd3d Cs/ K, e WL O dgdd Sdw
FfOCtsaCO Issets MmtsjHddzj dad W tsB tc OL g 1O JAO] das us@y d
CststeHd dz tetso Odzdz’ a5 d Misdz o Olsdz’ 8 Bsdzj S 2 d&zORG b
@ ¢ Odzhitap QANsBOR] H Otesd@OqN) M EEls 8 jskfyo & “sdd
sy Cddzc O BINHE yYJdstesdHOBG3 & Blizj py, dz) >iBUBH) lind3 jo ¥ 1B
OO C d N fAtsBHIEOojdzv 8 Asdzls3j, thjOn dzts  Ejdscf JCIgfdliss’' ©  t
Zdc OdzgH Oz bpy MsMmjHddr ¢ kzOMlsjtoder = WtcOG d3j dzlstso
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{d#.) dLEOddL OydO®d @2 Mlso d2 o fMbGES sk i
Ctsdzs®C T Cs/ KLLLN, Mmddd2: SCtdsoSkr &jixHE
fs5C 0L Odzr .

32. 4. sdzOMlIsj tedzsr J eQS(lipeishotizy ¢ M [ Re

4 54 HJdijldedfideldinls Odzdzd L 2§ spw & Isted § dzd dzdzs?2 M «
PlL -« 1 JLOadMmdd3 2 WicOG d3d dzls MmtsH j to) QRdsSe(bpepCl], < dism |
Msdz? 9 Olsdz" » di3sdzj S2dz bpe d ftodzseoddzk Mtsdz' 9 Ols dzts 2
d BHkk cHEffid@dndd y Ok Okl j deso sz dBsMmMisdC k. Y §
COtsBOB tojddy BBdn WttOEd] dlstso € dzOMIsJikOd d34 4 |
Hdzd dz" 122,108 49 (. teffp.O dtsdzO n dztstc @G tc O-tizly tizts o gzdetf f ¢ | ™
Mo w LI | RGidzts 2122 440§ .

t d#M8 s dzOMmlis j tedze” 2 WSKPeE)@h] dzs MB &z S Iskz Ll s sy v  dzj
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[decOdH’ MshMjHddr Ytockj dstss ¢ &z i OMtd® Y Pt
tcOMmMMmistswddw &sd dBIyHEZ yYJ dstesdH OB OtetsBOIs ¢Sy J @ >k
SBEOLEY kMY CottskSd) CdBOSlkT Hdhdds?2 3,30 |

tdMo.l jtoj Cter 9 Odzed] dJeOdzHtsd bpe dBiYHE Mt
MistczSskte] Ml sdidastEsed?2 CdlsOC IS G e DL Gdzc O bz
dzd dzd § 2 .

v OC 59 € O diifsljlLHI®ilgVEa S0 Odz® 1 s d&3d HJ d3gj tedzr &3 &
Mtsdz! 9 Olsdz" &3 dBsdzj C 2 dzOd3d biHe L L @ fipdgg B3O aF00 djdz® HAj J2C
B s Odzdzs € dzOMils j tetso tcOMYf sdztsy j dz@ O tsfipd (111). s
YJ ted L sSEH dOIsifgz ¥ i3 dzj C-ig zfp ¢ ek ihgidgs Wdgd vdalgds ts t3H, 635, 5
vsO0Cdd3 BBteOL 53, tsdzed W stcd3d tolz 650 . f)dzts P d azdaPdrts fis oty f Ist
9 ftojHjdZOR BHdsEs (d&zOMmMisjtodtsets WtcOEd3j dzalsO s
W@Ocd3j dzelstse ddsj jIs Isted dzdcOdzHO bpe, o Cwlstster n
f OtcOdzdzj dz! dzs 1 C o9 Olssted Odz! dzgs?2  d&zsME sMisd € dzOMlis | &
Fedzsds 82A ¢ 1?2 fdztsmSsMmisd. 1 Hikzetsd $ dzQfgds j
f OtcOdzdzj dz! dzts + C o Olststed Odz! dzts? § dzsmEtsMisd. [ 90 Hte
I s sdzdzd Isj dz dzr | Mmtsdzr 9 Olsdz" | dBsdzj Skdzr bpe ttOMY s
o jf! HeMbEzfdr 2 Bl jd& BjyHE ¢ d&OM tedr &3 % tOC o
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@®R:
Qc
o
¢&cC

t (O AtOG dzifd@sC so § d § dzOMlsj tedz’ 7 Wtd Qs d3 judssis 99 O
Bsdzj Szdz bpe d yoOfmlsd ddcOdHtse, dzgj EZyOmlsekzs h
ZdcOdS" dzp § sC OL Odg" .

g5 HJ ddj2dedideldvinls Odzdzd L 2 j Isfyw o Isted € dzd dzdats 2 iy d «
PL-1JjLOsdmdd3 2 ¥iOc B dzlsRefbpe)Bol Hfds] s dz o« @kdgls)
bpe d Ited WI@HE], dzOss(NEC | SBEOL s s Misd o Ols dz
ddzo j edd, ©WOMYytsdztsy jdedz" 2 o yJjdzlstej OdzC j dzso 5615
BsfisdSd OLEfstewHsY] d2' 5 Ho kzBS Kistks Yy jzPisdsssipr
ted dzd W o 1 C o Cusisttaxffifdiy . dASRafvi pif SRetidzf 28 2 , 1 Btetsdid Is
BlosBO CtststoH i tz@izezts Ny dzd , GEHBOL zezd igs? L , 5580. d
I 1tsd MsjHddj dedd dJecOdHT MemjHdkdr %tocd) dls
MilboL@HH j2Misoad?2 f tOfmmisswddYBd BixnHkz yjdbstesd
sSts@ts, d3j Y H Izs-SozoseB@uipH rdsds MY CsteslsCdj CBlEBEOCIST  HC
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B )

t d Pl s zOMlIsj todzr 2  WeSs(Bpe)Byi dzlse [ Rletclz € Is Iz telj2 L figte@ y.d
1 j&jo" 9 Oded J dzd ¢ OdzH 59 bpe BIYHE MsmjHdddkdd ¢
Msj Hd RGO BEEEISS d2 CtsdlsOCES dfjtsiSHGn Qiny cfCaiamCOaitc of

VfOCtseaCO 1 Itsets Mtsj Hddgj dad W MW stcdid tets o O dzO
CtststoH d dzd tc ts 3 PfipslaiztEy jedzd d ZyoOmlseokjls o tBKOL O O
CdzOMmisj tedzr § W tcOcfigdgidhlsd dzdned LBidaef HE § OtcOdRd OtetsdBOIs
WHitk CZOfMBE®OY § OO ddcOdHtse, ©OMf sdsy j dd A
SBOL jls f)dipsfj SLd@zeiPY jfls B dzj Cdzs?2 fMsd o Ok dsE s
COMYf sdzOc O v o § dzsMCsBBd (101) o 1ildn Mdswr
































































































































































































