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Stec Oded Ud ME d B dzd ¢ @ dais  dgef 34 5 D de@ L 1y ipCutt P M) §) BB tzg 6 f
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Cdzdzj 6 OB  kzH OdERYOH)(NDRNEHterdy3PR § ted ¢ d § “inkzifpgdi dozL
[RUCL(NO)(terpy)lPEdNaNG: 9 o tsH | o § tsfydzj Hize " o d3 NSEPRM4A.J dzd j

1 Odsd P § ded jizdcddsisidste ISOC Y §  ff tots d fREA(NO)ENG)(PRPRKNIMedf s dz
(HoLMe2 = N,NNj 36 Is- o] te d H Rt dz)e d-H d B20teB 5SC MO B H)
[RUCL(PPR)(LMezHz) 1| fted dzOctej o Odzd d o d didg teddztsas]v ©® Wk dg
SBELOLBA, LOKj"N,jddj o dstedinGok® ydss tgd ) lsa o dte

I 5L d3tsy 20 -§ deiiztz s o O dzdzOV st Oz ¥ ste BOYJ® 0 D
NOd ftsdzyjddj kOSdd SBEOL A dzdls tc B O ¢ KB jcOn t
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f sdzlz yd de 4 jegmistedd dzd IstetsL € ts d3tff dejdEdfif"d to e tf Ll
[RUNNO)(Bpy)2NO2](PFs)2 d [RUNO)(pheNNO2)(PR)d L Mistslse j Bz Bisisd B € L
fted §oHCdMdzjddd ¢cjSmMOw dasicd st BucEdsp € tf niifs]ls
[RUNO )Bpy MO tcd tcOMmiso st ded d b HijuseY ididzRTrefole fn dzt©l8 O d
[RUNO)(NO2)(Bpy)2](PFe)2[47]. 1 4 Ists2 3 J 16 OB SUsqfRUNG)EHAD) (Bpsiets CIO(U Is ts
fted ©OMIsoHs@WJrRBG (Pb= 2), G- @y O)dipdd MO HJ d
f sdEsh NHPR f j toj 7 5 HRUBIO)NONO)( Bpy)(PR)2. 1 5 fMatsy j?2 d&jlst
f s dzlz y Rd@NO)(Bpy)(pY)2(NO2)](PFs)2 RUNO)(Bpy)(pY)2(NO2)J(CRSGs)2 d L Ru[(2,2*
bpy)(Py)2(NO2)2] AD. vOCx j o MlsOl! | dMfsd: L s Odzd d tcOff
dzd ¢ O dzH s eNO.> Qs d HtsB Oo9 dzj dzd d d sy ®. dfoedlser
[RUNO)(pycd2(NO)] (pyca= f d to2fH@tez ts S i) djde@Ris(NO)(oycd=Cl]. | H 5§ ts dzdz]
¢ dzdfiptigitsH d dzj dzd W 3 B " dzd -df Listsizigug iz ts fig@DsHeiddeds]  d L 1 ¢ d
HiczefigROIs! j AtcdH BOdz 1§ todo sH d IJRUNB)(HPHINGR(@H) 1f S dilts
9" HJ o) d EARy)(NO2)4] o B EZYH ] 7 FRANO)(bipy)(NO2)2(ONO)] § ted
HisB Oo dzHRlE 17]. s ts a3t dzj RuisoNdNOz)z] (bisox = 4,444l j Istc O-®2-Is
BdMtsS fAGfdydjdz)f sSHe j e Odzd S dMdzslsdzs? dLdijtedL Oy
ftodotuddts ¢ [RiEsdRz(NQ)@PY(ClOs), [48]. 1 Odedz” §| MddelsjL O w,
~Btesh s dLe jMisdy 2§ tetsyjunte teddf 8 d3j teaf L @agdsde ts ciad st
hj dzsydes?2 Mtej H' d ftceftc @ldsda’ ¢ g wlafishgdn d L o j fMls dats,
CiRlf dzj S dz' 7 pHESJOLHEjcdZdRj tcj RnEHO &y jls BTl HE
fod yddsj daj Stlstste’ | o dedh istatear B¢ thasfj dzjoemmrzy j §twd daj
pHdzO MOBsd Hjdzj dzgj dad3jels o MbstckSCkztcy dalstetsL 5¢

[IsHjd des flstsdls tcOMmMmdstsistejIs! MmddalsjLr M § tow 3"
NO. RL (B8COLOdzdztse 5 te[RdgimposQfofic j § Iz t6 @ tzatz® d3Is tE © HzR)tS H |
EHsBdzm 2 f tetsdij ) kls BRUN@)(dsoO)ENp)aR] C iy HsMisOlssydats o
o 6014 1 sMdjHizs"dj tjotydd M tttcodduj s d®d
LOBj N jdds &Oedd dsets HAdB]sddhed ¥ s5SMdHO, GHC
ded IstzslstetsL sC s 3t dzj S s tlzlsj didw Isf@C 5120 dafigs cdgj 4 tohj
fd dzsfjQte dedz Is § dzd § o * o5 {[RUP SR @Bt = 2,51  d3j Is  dz¥ §f tded oz
fosf 2iN@azd G OfMiso s5t6 o oH df lettisdsjdsj Hs8) s O jRERENG) { b 2
O,ONPN(RHNO}  (-NO2)]4[15].

[Hded 3 dL f§oHotHBe  Hded s tf teudtlz Qs digff dzj C fipt§ b to 5w
¢ 5isteH d dad 6O OtazdalsP tNO 2B H  H | 2dgdbls te g IsHD f dzGf lasteicf v ) dzj oz
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ROz WOE s f o MistlkC sk c[l6] § Bindd jifddd @ | dged®B@ dzOd
Hdzv  dMmf sdz' L s9 Oded W o 1 ¥ s Igftsiedd d2OsEs BIAdUESISAY IS s &J 1§
yj s feddsj dav jlsfw Hdw fodkzyj ddY oL &dydy & dzd

1 dx%d f tedoQBHdidde dzV stc 3@y dsd 26z R J dz@COCC B di3ff dzj € Mt
ftsHISo jtoy HY dzdzR  difjlSStaASHedr 165 26 5 a3 dzp € Byiste , H Gajedzo T j |

U OB dzd.y| @ dets oz’ 9jj M ls dz-dgd Isdifida tass s o3 dzj S " telzlsj dedwv M

AstoBBzdzO ¢ o dzj ¢ MO G,% |RMsy
1 [RU(NO)(Bpy)(NO2)2(OH)] 75 [17]
2 [Ru(NO)(Bpy)(NO2)2(ONO)] 78 [17]
3 [RUNO(NG,)2PY:0 H] 1 [RUNO(NG)2Py-0OH] 90-95 [28]
4 [RUNO(3-CN-Py)(NO,),0OH] 25 [29]
5 [RUNO(EEiNic)2(NO2)20H] 78 [26]
6 [RUNO(Pyz)(NO,).0H] 35 [26]
7 [(RUNO(Pyz)(N 2)(e-NO2))2¢-0O] - [26]
[(RUNOR-MePy)(N{ 2)(e-NO2))2¢-0] (U B1
8 [RUNOB-MePy)2(N{ 2).0H] ( b7 [30]
[RUNO@-MePy)2(NJ 2)20H] ( o7%
9 PYH[RUNO(NQ)2(ONO)PyOH] 35 [25]
10 [RUNO(NQ)(ONO)Py:OH] 5-6 [25]
11 (NH4)[RUNO(Py}O-O]2(PFe)3 25-30 [25]
12 (NH4)2[RUNO(NQ,)40H] 80-90 [31]
13 NH4RUNO(PyY)(NQ)sOH] 50-60 [31]
PyH[PYM(NGs:){An} 2M(NQO3)]X M = Ce, X = 4Py;
M = Pr, X = 4.5Py;
14 70-80% | [32]
M = Nd, XsH®, 2. 5PyAC
[PYEU(NQ){RUNO(NO,)4OH}Eu(H:O)NOs] L 5 RHs@ C
15 [PyNd(NOz)}{An} 2Nd(H20)NOs] A 5 P yCA CH - [33]
16 [(An)M(PhsPOY], (M = Ni, Cod Zn) 8895 [34]
17 [AnM(Py)3], (M = Ni, Cod dzzh) 8895 [35]
18 [RUNO)(NOy)2( €NO2) ( £ :CO)-Q)O (dbbpGN) 1| 99 [36]
19 [RUNO(NO2)40HZn(TPPO)2Py] 52 [37]
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20 [RU(NO)(NG)2( -NO2)2( €OH)Ni(PyOR(H-0) ] ACTHCHs 87 [37]
21 [{RUNO(NO2)2( €NO2)2( €®OH)Col( £y O) | A HCO)BH H 84 [38]
22 [RUNO(NGy)2( €NO2)2( €OH)Cu(PyO)] 92 [38]
23 [RUNO(NG2)4OHCuPy(H20)] 4555 [39]
24 [RUNO(NQ,)sOHCuPy] A e - [39]
25 [RUNO(NG)4OHNI(EnY] 63 [40]
26 [PA(Py)X][RUNO(NQ,)sOH] 89 [41]
27 Nag[Ru(Hzvi)2(NO)(NO,) 1 A H - [18]
28 [ RU(NO ) (OH)(dps) (NQ 50 [19]
29 [Ru(C2Hs0)(NO)(NQG,)2(TMED)] 13 [42]
30 [Ru(NO2)(OH)(NO)(bpea)]PE 17 [43]
31 [Ru(OH)(NG)(NO)(terpy)]Pk 80 [44]
32 [Ru(NO2)(NO)(PPh)(LMe>) 86 [45]
33 [RU(NO)(Bpy)2NO2](PFs)2 95 [46]
34 [RU(NO)(phenINO;](PFs)2 95 [46]
35 [Ru(NO)(NOy)(Bpy)2](PFs)2 87 [47]
36 [Ru(NO)(ONO)BpY)2](PFs)2 80 [47]
37 [Ru(NO)(NG) (pyca)] 68 [47]
38 A d-fiRUNO(ONO)(pyca)] 59+50 [47]
39 [Ru(NO)(NO,)(Bpy)(pY)2l(PFe)2 %0 (47]
[Ru(NO)(NO,)(Bpy)(pY)2l(CF3SOs)2
[Ru(NO)(ONO)BpY)(pYy)2l(PFe)2
40 80 [47]
[Ru(NO)(ONO)BpY)(py)2l(CFSOs)2
41 [Ru(NO)(bisoxp(NO2)](ClO4) 85 [14]
42 [RU(NO)(dmsc0)2(NO,)Cl3] 60 [14]
43 [RU(NO)diPH 22-O,0NPN(RYNO} -NO2)]4 35 [15]
44 [RULY)(PPH)(NO2)(NO)CI] 52% [49]
l SHoBBHY dltseg, dsydts MSOL Ols! , wythCdzz & ©dadz

fSHRGBHGY f)ddaklyte O miEdusdtsdzj C se  kdsyndidias, if Lyt filszC
f 6] C I tc RECERAAMEYCL) d L OC Odgyd o OV BsHd W d S Gyl dases il
Btec Oded Ud ME d i3 dzd ¢ OdeH O dzseff dzdfiz] dzdnldste t§ AaPORsE] ) | Sz © @
o ZOfuigmlsOodlsj d dsct W HO s ds N f)
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CjlbjtydS dduj MS dddslsdge @dHoskEse 8" o ks Odzs:
WsksidBdUi MSdE d B dtsdzoE ik jsHE i R 5o s&jizs OBOL to ik
yj dzts o, sBhjj Codduyjfmbses dLejMmisdr &7 fMjHdd
CjljadkjsOoddujMSd) Sodfdjch', Cslsttr j BN Y
MsiHddzj dzd?2, cotstedls dzOB s Istsdz, HOdzdes] dzOk Yy
Llssds dL fjtej udmdzj dede’ 7 e BB 5B C fdsfdeizj\Cjfipsdoy  ted
EHsBdZr B Hdzv ff 5dzlz Y j Nt dztsQesizidsdj Cdads@ O diy O3 toj H
dMfsd LcoOddjd BCdhnddlj d dsc NoAn joL Ofige Hal 6 & o0 d;
fjdjClkdodetsfls: ¥  &OBdd desfyls! ¥ ©BELOLEZE N j2 )y
[RUNQ(H20)2(NO2)20H].

13 AkBRdBduiMSd] Mows2Mlso O ddlsttL 8¢ 5

1 dlsEsa a3y dzj € Mmf telzlsj dedw ( MHN @)Y O deii H fif ldc@ec ddy] ©
qdzls jtej i COC Walksykembodlsjd d j MmsjHddjded",
sCMdH (IO BIOY ddzd ¢ thplwjitgtpire OlsfL ¢8d3g el f OR{IAS.oNDJ
wodwjlsfw o Oydd &3 BdBBjcCkdlsstrd, f ! sk o
fedodj SOjls odedsOdedj o StdelsjCMlsj vyjdjoseEts o
(dZOftedd3j ts, Hdv WelslsjwOofdd ©OSO ddd Odlsds
W slstsdzOe g dz desfls! SCudfdj MO ot &Edscod ©INOJHJ
s e ZOMdets dzs s Dwjddefs S6 dOBEO WS sy o filso dlsj dz' dzF j S5
sdf 2 {RUWNQIBOdz idB*", Ru (OB Is dzr 2

AslssodBduimMSdy GtjotwOh jddw dzdlstetsL gdz dg' & 6
sfmdeso dz' F j sgitWBslstsH dmmsyd Gueffo sM@ h Ow ¢ iNc@Lde" @ zn
B dzj € &z dz NO dL CotsteH d dzOyd sdedets?2 MW j o7 . s O¢
sCdmdzj dad j i3 Yy j delstc© Ru Wil sdeias z RdiE k9 O dzgzr ds s SGjjtdny
0" Mo tsB Y HO LIS dpYYkOdzs MO L OtcWHO sls tolsl®) dzd & dzyf
SteB d I NODEZJrRISSEtso OV toj OC ydw B ydes sfdmr 9 0 Ismw

[RU'NOLs] A [Ru'"'(SolveniLs] + NO,

CH] © SCOyYjMbkoj foHbkS I IRANSHEPEE MW sO8 &OB 5 ¢
Bsdj Czds?2 ©OMlse stedls dz'o dsj dyb 54,521 Id3 ts e0dgj oy Isfiy dlz k) jot
or ABH' of o 8@ Y H jCdeiy Rej Rjfps@ls o ftjHj O s
Bj MStsd Sda Hj MY IO Eas fstisthy jsdistsg WO B tsp By tes s gz |
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ftod WolktsadBdud MEsd o tsL B 2oty fiuyldO dztsdatsf Isd dzff & d ezg
[1121] 1 dlstetsL d dz dgr 2 *) dzdweoCodaHj Is(mN @ G jdf leis tegs a5,  f 54 s s
Ru(liiNO* sB dzOH O Is dzd L § tsdzj ¥ OF tefRls Qfslis dedgr Cifozw Hctelsso dzv dzd
fjtej detsf) L OWwdzde QfggHls O dmtOC § tcOo  dets, dzOdBSdZj j
fsedztsh jdedwWw IsOCidAstsC MBYCHE] (s df jtoj mntsHT ,  -dfp 4 O difs
sB d&ZOMmis d .

Il ststets? Isdf i f tststp iy figielg tsidqNiOOYYd MANUR U SH  H j 2 fplsa
CotsteHd dZOYydw NO oty jls dLdjdvis: Mw f ftede’r ydetsa
YjtejL Obtsd N) &0 Odda jcard@sidooOn] djo Wit tod j Is v -
SBL dZOY0O] Isfw deddfls QNP eaftc H d dzff & 2 ks  ©Q IMBRE O dgd
BjlsOMs OB ddz' dz' § Biftshisssdadvizs 1 dzj teds tldsidls)
JLBBJtc@®B " Yydets 5B dzOtckzy do O Isfw  ftod dzedL Sdrn Isj By
®BtsB d dz detsfls! NO ©cEteOdzd yj dzO.

[BO ECOL Odzdz" = IsdifWas SisHimaf cFmPhtcd GO uflk § ol
f OtcOdzdzj dz' dets ddzd CtsdeCbkztcdtetse Ols! Hiczd M Htokzets
C i3t dzjsCAFO 1 te Gosdsdxtsi, MMtsyd Oy OsNsO o tcOfMmlse stcOR
Isj a3 j tOlskztej (ddzd WdLdtsdtsecdyj MSdn Eidzse dw ) ,
Msslse j IsMmis o &sthdifcdyg ¢ @ Om sRsus(diLictldyj to dNOOy (™ Y diRsu  d ) dzj
Ctod Mls OdzdzOr ddzd BOtedyoOn Hted dadL Cts2 Isj BY jtcOlL
dqLsdid ter d ftod HSIS.o teQEOLISS oo0yAdEsH SNSQ@BJ IsdIs: , ylsts
fsCOLOdets, yYlsts dqL i tedL Oy ds's N oS 50.C oz W ytdis@s HAd frip st
ftesdmatsHdIs! d o .lovy te@ fiplszdztifidsiyfls swazd dzj € slstster A
Csdisf dzj SMse Ru ftod sedzyjddd d&OBd HOs sMvw
dL sd3dg®dlsd ydz' 2 [OBF tsH NO

ljtwwoatsy MdMmlsj B3OIsdyjmMSsy tBMmMkyHjdd] dadlstetsL c
sBLiSt] 1. )AubyigH GsGIHIY OB " dz s dMOdz dzd dzj 2 dzr 2 R~ Ots
o Codf dzj S MORING]] Y O ®igif I RIS |z dzls 4 Bz )1 §7 0 S5 H
Mddzls j L Jletso Odzs sdetsy j Miso &  dzd Is t & O-8e6 ® Bzez 6 s 6 dzR 4
NO(NH3)s]>™® , ©B &ZOHOs h 8 o' MBS &2 MlsOB dd dziS4)ls' s o
EilsOdzse dzj dets, ylsts 4§ sH Hj 2diess qNORK o3y ditenj Gdaforhs Odge
dzq Is ¥ tstsd5lz iONAFuU(s 6 O dzf ¥ S NGOy G& ), ylsts )k hdgdfyIgEe d;
HOdz! dzgj 2N ks o] OCydddgs M sfse dshils -7 S WSy s £ )
NO o jlsOMmlsOsdd dzj § O HEEBEEESHGOE Y dedzr & dzd Is
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(Na[FENO(CN)s] ) Misd Bz dzdtetso Odzts d dzls j Wz g te & L & tls g0 § B d f
[HA&ZOSC s Hd&v tbklsjddY O0dOdscedyd j W adNddrd’-NOE B |
JLidijtese ftod ddLCdR Isj B jteObkwOn) flsOdd §tHt
oy teHtsd Mishissw dzdd Hdzv [BE]OHOY Wil jtj ¢ ds yj ded W

] 1971 ¢etsHk s8Cf d ubsddf dOs d KEIIQCEH yls
flsOdzso d delfw S tedudej o’ &3 o Isjujddj dzgjmMStsd Sqdn 1
MlsOBddzj dz © Isj gdatslsj . s tsdzlstetsdzd tolyfs®si HOS fgtfsHidal &
BT &z B dzlzfyg jds wds, B to O LS Esods fodBEFHO)CO Y B&. 1 j MS sd € 15
My Emlsw 1 OMddjomMSd2 d jets Motk dd®ddis s a d
nO©OCljtedmisduiy B | fEigisdscj, kOCdd GBLOL 56
zd ¢ OMPHEF]).] 1983 ctHk uwdddyrd d jet MtltkzHddSd
VAsB dZEYj dzd" o obHdsd ©OMise stej [H8] fffipidsse2 ¢ fdd dz
fsHlse jtendd §tedizisidBufll) dad oS dedssiotEdsty .

] 19907 dzdlstesL s5Ssdfdj S  thklsjddY d&OyOdd ©Oof
WL dsdksedyuiMSdr kmdksedwn. 3 jter 2 Ctddyj mise jd
C tsdzdzj ¢ Okq mMddals j L dtetse Odzd Ho O dzd IstetsL d dzm dzts tc d H
bslssndBdui MSt) of o 5BBY H jo@dE Js ISRUROTHSERT[@INOEH ( o
oHdGEd ©OMss stedp j BB dB(RIBI b AY S Mdtso Odzd fag die
sz yjodzd fiedmMilsmiso dd Gdscdse ddO. ) sz g§ Gdz0 gzd
MtcOo dzd ls j dz' dzts dzj o j dzd S d = v jOd3 02 Bjldel 6) aftc jOdSW0 61 fif
Ytej Lo’ YO dets sy BBtfs( sts jMmls: NO f 5 d HiRjj Ssk) dgHts
[59].

sWikdd M CoddjcOodd GBGBI Jdds P2 teY Bis ©§ 6 B
[RUNOYNH)L](X)s € H j = Listed ! s BIOBIHY d dL 5dzd € slsd dzOBd H  (
(nic), 4-d3d Isd dzf d@-fePhdz ¢ d ted H dradztstelf W Yo 60 dpdr ) ( 4 PyPcdL d
Oyd Isd dzff d tadpy) o ("4 Odzdz" 2 NihzECHO W B @dzdz’ 2 dBdH QL &
cdmisdrHddz EHEBIS NS OYrWslssdOs dd' desils! d 8 d6ds
sdff shse d o NO & estEy Hyang s s disdzds)3 6 6) o ' s HB@Ede T L T
WL dsdsedyd Moo dinitoj €200 ed dsj 6, § SHOo dzj dzgdj Ot
fdzd» j dzdj OtlsjtdOd dzscts HOo dzj Gz E' d®s &5 @ i
ECOLOdd?2 &O oL Bty dshls! Wdgsito yieicase s & i) dzg a5 d
stej B o Odasfifrz yindzd j, MOk Sdifdzj S ©COL Odd !
st fefdazydds fosdscsd ¢ ML HOd]® dse'n Yskt
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Lol § O woj d2BEHET J dzls | A Iotsds OLRUND)(PY*'S:)]Br (py*Ss - 2,6-
B dfAtSdW j dzd-adid dizd WO dzd dzW j dzd dzls 5 BJ6E.d dz)Clisdstdsd H o d€ ts d3ff
ftosH ] BsdzMistcdteso Odz W slstsdzd L NO fted tsogdgzlzfgj ded dn
LY WiClsde e Y dzd i Re@@)eY'BIBOL j[dzj d'dafyd dzd 5 fo j Ist
CsigdzOlsdzts?2 Isj B j tcOlskztec] ftodotsHddzNOY s ddsls dGy M
sBtcOL 56 O RA"PO)(Br)] | Oy dets, ybts fshmdzjHEzs " OW B
CGOLBtsBtOLd d3 NO oatMmMmisOdzOe dzd o OdzO dMmrtsHdzm 2 dzd Is
vOCdd3 BBtOL tsd3, Wtslststej] OCydw € 0OL OdzOfy! sBtcOIsd
9 dzts o ! ftcdo desimdlIs |, Ylsts wlsCtcr o Odzs ffdsddzlEts oz 6
WslssdzdL © dzj dLEyoOdffw jazj tePp cisf MdB0RZOL SISO B ¢
Br o Odzd ¥ RfNOdetsfgr's MY j Clstcj dBj IsOdesdz! desets tcOMmlso tst

LeEffO [ OhO©EOCO o 2007 Mosehdqdkd & MddisjL.
{RUNG°d  sdzd §f d to d H d dzts o SBie PaiP, RysHLI dfuficd( i iz &xE6T).

Y NS
N /‘O N(\H Nl

SBPy, PaPy,H
No Carboxamide 1 Carboxamide

A

0 I e 0
N
NH HN
/ -—
& &
Py,PH,

2 Carboxamides

t d ik @k § ¢ O&BPY, PaPyPH, PyPH,, d i f 5 dz! 1H g Btzfnita jO d dzj dzd 2
[RUu(NO)(SBPY)](BF4)s, [Ru(NO)(PaPy)](BF2)2, [Ru(NO)(PyP)IBFs df [Ru(NO) (PyP)(Cl)],
¢ sy d teds ©agsl].d

I 1 EgAedd  C GREINGEBAR)I(BF): f sz uj iz dz0 tshdetse j
SBPy, ItcGHO ¢ Ofts dxfloqks ddejjj df 20 tfhdass | OdzOdzs@
ZdcOdH o, i BIBBCHOBIHIT FMEaf " 6 HJOKBOC dzc
wodzws kv WiskssOCkdeo dr dsd O B dyls 6 iz wiipmkstsy n GY



25

qdzls j demdodzesiisd (5710 dslls). | dzOyj daPy o o-Omiakzlisg Jsa
(woci= 302  dzdk)  dzj ¥ Ols0,080,17 Hsds @t Enj GRGINO)(PY:P)IBFs ¢
[(PEPRUNO)CH] sOC Y fswodwels L dOydlsjd dzy Wikt
CWW,jClkdodasyls:  oNOE s tzof u g 826 ¥ Is iy [RuBIO)(PRRSNKBFYS §
[RUNO)(PYsP)]BFs < [RUNO)PYEP)(C)], ulst ECOLT 90jls &O kKO -
sBdzj GYUOjlmw (O) kojddujddjd uydhndzd St dddt
fedmkzmsodj & GhtedyOlsj d' dats L Otew y j dadz -§ ts dize 3§ Petiafi
fow L OdzdzSNO. Ctelz §f § j

led ©OMMisslstej ddd distslL sCtdf dj ShHse € OC 1§t
NOe Bdtadd&duimMédnes d d&jHdYyddahns ff & ddadizs o |5 iipd v &
fscdsh jddw o sBd&OMisd kjwOfjokduyjMisets 6 dO,
f sdzsmr fcg iz PPV sdzj sl dzOdgdp I CLiBASZY ddats dzgs 2 p f Is DIz
dzj MCtsdz? Cts5 Y BSHABHTESO Hdzv  foy tzd dgd Wd L H Qiglgdists2H ts @ O Hf
RltesL SC s dzj SMse  toklsjddy wodw jlsiw ¢ ©ugisy diat
fsLetsdvehdn MBJ Misdis: MY J ¢ st qfOfcizts dz@iafel?1 A iA¢) fryd

1 Of tod d3jste dzd  YdlisfdAcugiidies ¢ s BY dzfnt figlzd ¢ tOmis fougly § dted H
COC oM d dsdzj ¢ &z & (EntepBpy)NOSEST CHigrmie s 2-¢ @jdzls 9@ \ig) dz
2, 2 Njls § tjif d WiNjsl§ tetc OMN J § dzjREND § s NftsH  dzts DD W J G 4
5B dzz yj dzd d CLftsshy WK MEls®s ( >700 dzds) fid S tdsdzOlsc
MestsMmisd §jtcotscdts Rty BOdMIstddteizj B0 + W jCIlsded
My sMtse dshls: dOodmobels PO jolsdyj MSsd sCdj. 1
Mo JNOB " dz L OR 9 Oy j dz o tsMmls Odzts B dfjsdiz’ cdf YdRdE & dzticr] flazts
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17¢lé 2. CsaltrRIi[(1LUG[?10C YOuU?
21 wddidsjL dedltesL sStdfdj S ks d

Il fmj twjoOcjdlsr d tOMmlse stedlsj dzd, dmtf sdz' L s9 Odzc
Nae[RUNO(NJ 2)sf HIRH0B * dz fd dals j IRAUBHs Odgj I1RALd S A HUYONO,)2(Et-
inic)OH] Mddzlsj L dqtetso Odz ff ts [26]. A g5 nf [OtgtsiAs] alyg s REOH W d Eis t6 o
fts dLoj Misdafl28] W3 telisy Jdege” §| © ~BHJ t©6OBBIST [1280Me 5L
131]B" dzd BrOtOCIjtedL 5o Odzr -t fEOHBHSC R ¢ Ao dzj
W tcOCIssctcOBR sz yj dzdzr 7 f stesh C s C i3 dzj € Md
dL HOdzdzH &V { B j H]dzj dzd 2, dzj Wodzws N dEMMYES e | ¢
MtsjHddzj dzgd?2 B Mk HOF WSO C lsas ¢ fc@@ak] § tsdzlz | dedgdéts o f
CtedMsOdzdzsc e OW d Ud MS dJ HOdzdz § ({f defij ln dgtis8@soQdg jdeid 1) G0 14

A d FRUNO(Et-nic)2(NO2)20OH] (1)

1 O9 j RB[RUNONS 2)sf H] AD (1 BRENESDH (2 @ dBhsdz? ) ttOfise
otHT o CtdkBj d fjtjdjh doOdzd dzO HBOCdedIlsdzts?2 3t
dsd dzlz Is . s fdzkzyj dedes i3z tc OMmblaHE@ I HtsB @dr dzW drdf dz®8 o
dzd S slsddztso 52 S dMmdzislsr d ctojdzd dzO@ otHW dzs?2 B Ods
ndzsted mlst d3 a3 Is d dzj dats . 10jd3 t©OMlse stedlsj dz ts
BOMdzY ded Mists?2 CsdmMdMmisj dzydd d} sy H @dzd?2 ¢ s &) € &
@O Misj Cdzv deets s § sted Misstistc b gzt toff G 4O0Isd tetso r o5 4
o 5L HIBAcK.Mls Odzdzr  CRENQING).EMO).0H] § sdzz yOdzd  d3j H dzj dac
cOMlso stc® SCdifdzj MO o ~mdstedhmistsd ojlsddzj dj
L dzj a3 dzls dzs 6 5 O dzO@id4.QH T IBEA A P detB,, % yqifréz4, ldAs3.5, NY%:

i 12.9.

A d HRUNO(Me-nic)2(NO2).0OH] (2)

1 Oo j ME[RUNONS 2)af HIRH0 (1 BEENESDH (2 BBsd ) ©ofMmiss
oBHT o Ssd&Bj d §jttjdihdoOdd &O &OCddlsdzs?2 d3jh
B dzzls. s f sdzk Y dzdets Bz tc ONgMGOS(tE 2 cH te5 Gafd2sdzds ¢35 dzd
CqmazslsT d ctjdd @O otHWdhs2 BOdj o Isjyjded]
Bjlqdj desds. | 0kjd wOMsostedljd slcdod® dd 1§t
Cosdmdmis dzydd d 6MOYHOdd §¢s&fdj¢ni ded Cldoxtpeant
fisd Cdzv dedets 3  sted Misls s ¥ bty (40 dY sgdets iz 3d dzy
oBLHENgledMsOdd Codfdj$nNO §sdkzyodd d&jHdj ddz
T kstedmissd &jlsddj dzj HRUNGNORLOMESICEOH] | rfifstiHs Og dffgz 5 1
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1 dzj d3j dzlsdetsc s O dzO@QAJAL.OH T 2BNI H Bdzt6 ,, % ydifBazy, dats2.9,N%:
T 13.6.

£ d FRUNO(Me-inic)2(NO2)20H] (3)

1 Oo j ME[RUNONS 2)af HIRH0 ( 1 BEENEISDH (2 Bisd ) ©OMmise
oBHT o Std&Bj d §jittjdkihdoOdd &O &OCddlsds?2 djh
B dzzls. s f§sdkzyj ddsdik t©OfhbaHE@ R 1H s O akgzls ddzts 2t
LS skdos?2 Sdmdsls' d ctjdd &0 oscHYds?2 BO
nkstedmist &5 &jlsddzj desds. 1 0Oljd OmMbestdljd s
BOMdzw dzd Miss2 Cdemd Misd dzydd dI1 ts@dy H@dzd? ¢ St ] € &
@O MlsjCdvw dedes B  stedis sttt hazteF o (4Ol o™ o3 4 ¥
oSLHEBIMsOdd §sdzyOdd ojHdj ddas2 Hd¥bEzLdj2 t
f) ¢ j S O dzts RH{RUNOINDAp@Me-injc@H] MsiisOo ddz 45 %. [ Odzdz |
202 H j o2 32.8%: 2.95NT 13 . 6; o yQifipag,HiEL,94,M6:13.6.

A d HRUNO(Benzim)(NO2),OH]AH,0AtOH (4)

1 O9 j MEB[RUNONJ 2)af HI/RHO (1 Bd3tNBEsSH (2 dsdstsdzr ) tOMmlse
otsHT ©® CtdB] d fjtejdjhdoOdzd dz0 &OGdedIlsdets?2 d3j h
B dalzls. s  sdzizyj dzdets Bz tc O MAHEs, tc 22 H d5agt©dz'dzv Blizff dzl2 d o
LIsdizsotsets MfdtelsO d ctoj dzd dzO o BHW des?2 B Odzj, dz
1 0lsj 5 dzOG tej dzq® 8IS0 AGd yjnd@fcrd 1 S dzdzts ¢ 5 HbsH Ofdig jd8de O f
odLEZOdz dzF 7 ftodL dzOCtsots U dztdg desds j ) ds jlststir@sdzy g) o ff Qdz t
Colstste’ 2 wlsWdd Istetso Odzd dz0 § sted missds W Jdz' Istej,
LW do, LOIsjd3 of Mizh  dzd  dERUNOWG.iBeaztn).OH]ALOAZ@H
fMsMis@oddz 60 %. | Odede’ § + dzj i B HASEIUN T Q&BO &G L O yd
%:Ci 36.6,H7 3.9,Ni 18.4.

£ d FRUNOPher(NO2)20H] (5)

1 O9 j KRB[RUNONS 2)af HJ/RHO ( 1 Bi3ENESH ((2 @ ddistsdz' ) teOfmise
otsHT 9o CtdzB] d it BIhdoOdzd dzO dBOGdzd Isdzts?2 3 h
di3q dzlz Is . s ftdzizyj ddtsdilkz ttOMNaHc ddss @& fzdzrdzld @ts o
tcOMmlso stoy dzgdetse s © 3 Bz OyjlbtsdedlsteddzO d ctoj dzd dz
sjujdedy 120 Bddzls. | OLY &9 @Y i ddzd H f & &dzt ¢ Ea
Oyl ssdzdilistcd dz® CtcOh j dzedw odL 20Odz! dz'.n Iff tdafjLLdOR HPO 1L ]
StcOdey jor 2 BMOHBE, Colsster 2 wlsWddz stetso Odzd dzO
SssdkztsdzO (d HO O) H' 3 Bdz HL sddzsose s 1 WJtcO,
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[RUNOPhen(N@:OH] MsBBOMd dzy Odedz" j { dzj o3 dals dztCd 183.7@HAEO dzc
23,Ni16. 3; or ydifipds,HitR,2,N%16.7.

A d FRUNO(Hind)2(NO2)20H] (6)

Na [ RuNO(R® O QHIJ14 die, 1 dBsd ) d NH SO
otsH] (3 &) o CtsdzBy d HijtjdiBihdoOdd ftd ¢ ts5dd
LOo jteh jdedw fjtejdBihdoOddy d ftjCtcON jded™w o7 HJ
Mtecj HT HBBOo W d&zd 168 d&ec (2 BB ) NaHCO . s
240 ®E, 2 d&Bsd ) d Sdfwisddd M BwKOlsd 6§ - Bd
SBtOL 5o Ozl tStOdey j o' 2 BMOHBE, Crlstster 2 tslsW d d
LWdtesds d o' Mkh do Odzd dz® Mlsj € dzw dzdats df jWia[jd€ tdsciciyls Qf iz
dL dLrftesfdhzsostsets MfdielsO. [ tsdtsCtedmlsOdzdr ¢ tsd
dMmYf Ot j ded ¥ Is dEddstzs e s twOMlsoa stc® Ctodf dzj SMO  ftod
[ RUNO(NO ) (HInd) OH] MmsMmsOoadd 45% (338 c) .
i 35.30,Hi 2.75,Ni 2 0. 58 . diCB3.H JHid3tS, Ni £D.4.

A FRUNO(HINd)2(NO2):H-0]ACOH (7)

sddzlsj L C cREYOEYNE) TND W OJOAcL OHOBC f teso sH d dzd 1§ klsj o3
Mo SHdsEs RUNGHIOED SAY@H][ o dzj HWdes?2 ESMkmds?2 € d
3j H dzj dedif Glis d © Odzd § df totdf O fifldsodiliEds dzts 2 Is J ditidj tofOusdzitey j dz
fedetHdy & CsdsSiedmlsOddss HdbY tud (o] dzlscjd
1T fkh jdder 2 §stesh c¢, (odbzyjdd 2 dL {kscs oMl
OkOdkdL 0), Gldduyoshdjimw sl kjsejsdujnSdn, ©Of

22 [ jltsH" dMmMmdzj Hiso Odad W
f dJdgse jdesoemMSCdj dBjIssHT

[ Odzdz J BsdsS edmlsOddd yj NS 52 tj dlscj dzso MC &
HgW cOC st stej Bruker -&3®féxyoOmgo M Jdhied Lt

d3ts dats Ditsts(dg j M6 B-Pisdzzyj dedw (o = 0, 710 7 3d ) Ofded o tis @
ftsH kZedztsds 0, 5A. ( jHESYdqw + Sy jtedd3j dzlsOdz dzr =~
dlstezS Iskzter BT dzd tej h j dzr l ftodsh ¢ SHELXT d

ZOddj dz' " da CoOHtOktse SHELXL f dmfsd L[x38 038,
1 OtcOd3j Ister Oltsdiidetsé s fmd3j " j dad W dzj o sSHEStEtSH dz' A C
ftedBdzdy J ded d . b Istsd3" oSHBtEBHO e Oddyj MSdr dzd
Zlstsydej dz@ M § sdEsh s 8 BsHjdzd dzOj L Hdzd € O.
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4l Yy BCE fsdzdStedmMisOdzdzd yi MSdr tBKOL Yytse -0 S5
(CuKupd L dzlz y g ded J , CtcOW dlstso ™ 2 Bsdets - ots BOIstste) . t do
HdOY OL sdgjd slBe dBsoH 2 6 0 A. 1 sdzd € to df iy l63Q dizedg| @iz € 6 © dz
OGOl ts?2 Mz g, f sdzlz yj dedelzs MMt j dL ¥ deOdatsr
CoOtcyJ osets HJjtey Oljdv BBtOL ytse, fHwomdzyj or mMkh de

O dzOdzdL fHtseo jtorndetsmisd mdteh W jdz HO

) 8o jtendesfilsd mdeh¥jd HO t©OMMydls' o Odkd M
[134,135]C 50 ftcccOBRBBO oL otdY jls dOdsy Misd dzsdedEDdd
fMejdej teqietso Odzdze s 5o j ten desfls:  md oy e &zOL 2 [ B fn
B J dptyf daw W e j BO, GHJ CtcOMmdz 2 ye jls sB L dzOY O
(slsted YyOlsgusz!, de MPefmaf&j j HdAzddzdz | CtsdzlsOGds)y , (@ s-eziF g
By Bsdzj Sdvted j € saiF@0Gd:, itsedods § O b O BomdHs ts o
0). RL ftojterndasiisj 2, dzO noftsisdstef dpts dHOSEPHM EHS ¢ L Hix
(Slsf j yolsSd fsojtendsmisj2). lsdLobHA | Gl §se
sisf J yolsStsoe HOB I dOdZzvHAS] fttjHMIsOodzjddd &
(eOHdbkM odzj M dijte®n Plishis dzOdzl 6t jddzdzj ¢ &5 Ol BO) 5 o
SBOL A, dd dzj Issd ¢t §8COLT 008k, COCHJ dj
d GSldshdlsj d dz¢ §do&sh o' (o jeidshsd, mMsslso |
stsysd dz0 ctwoOWde |, dzf d&kzishdj oS dZOHO o (o
dsj N dj oCdkzOH o (o jthdasimis!, ©SOh do Os sfw o
His CtOmdesets Hdw ksyjS fl &zOdetsd hdd oS OH & ds.

Cdzj o3 dzlsdz" 2 OdzOdzd L

[ftcjHjdzj dzad j BOfiHy thloats 2 ts BHESIZEYy O  f totse SH d dzd  dzC

1 dzj d3j dzls dzts d3 EudzBEAIB0L OIS0

ANSlssSHdBHT

r dzv B dzlz yj dadivs diffedigiELfiydoe © Iseo Y tcHisd3 o dH j LEDRzd
CH dzd d&zOd3d o ts dzd300e1050d4d P L tistfdigjd yj MG 2 0 s izbaAs Mils+ 8 1 E
RsC, CgltftejHjdzjdzd] CoOdzlstsar m 9" ntSHESH
vaAeodH MY jSlster tcj edMmMistcdtetso Odzd dzO tsH dzts dalafwj ¢
M JSlter Ctdi3f dzj MO dL Bjtewdzd ®© CoOtyjots?2 st

Oyd stsdzd Isted dzj , PBRd[dzd osH jydzfs2d € o Oteyj oats?2 G686 9 Lk
COyjMmlse j sBtOL Y0 MtcOo dgj dad W o' Miskf Odz ydmlsr :
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dMmf sdz' L 5o OdzdzOW Hdzv L d3j toj dZSA0° Y tsls SldAPLARs  torjasdjls
fsdzeyjdzdz" J ojNh iMoo O fdzsnts ttOMlsotstedd3yr o otsHJ
WeslstsdzdL © o PBS ddzd otsHj Std&fdjShr 2l j %o tetpd bt
Cs®Rf dzj CMO), Ctlstster 2 LOIj B ttOLBOs dzv dzd Mistslse j
MisOBddz! dz 2 oBHdz 2 tOMlsetste C BB dzj ¢ MO -0 diHs Hi figixSC
sisfmdzi ¥ do OdzOM! Hted tBdEYJdId SCrojlsr flsttsydss:
450 dzdz, 10 B2 deglh,Is 2d0odad d§l Is . [ dzv  dL dsj toj dedw  d dzls
dL Bj tedlsjdz flsduyd M¢s2 GEOldksIsd THORLABS PM16
g4l Yy BEC MRS stecso tsBteOL ytse ftotso sH d dzd My z0 Mt j
My jClter Br dd Mdvis' o ©etdOQn dpOs dedet o da] J wfciPiL di
i Jd&¢d M jClstese B" dzd §tsHGEBIso dzj dz fzIsKBZ o { to
kOB dzj 5€ d .
RIMMdzy Hs9 Odzd] WBlssdZdL O ftecsoatsHddzd o9 Heobknma 9 Ot
[ jbsH ¢ thdtser 9 Odzifpw Issdz! ¢t dzO HOdzdz" = Cul .
sf sMtse BftcjH]Jdziddy CoOdlstsoets o' atsHO L OC (
M jStese sEdzsh jddw t©OMlse stetso :

~

(b _Z.C‘)
0 Op pm ;
o - z&)za

GHJ T dL o3 dzgj dzd j Csdzyj degstceOydd ftosHESISO tj O
fscdztsh jdedd tOMmlse stetseo 82 9Dt Higdz Wots IstfisteldH. O dftsiedj d&] T
B' dzd ftsdzzyj dz o toj L EN@' Hs Ofis @ iy ldcoj € dylsfjqdz’ R fMs b Rde(d lls
NO°. | EktOodzjdzadj IsOCYHj ontsHWIs ddzlsj defmd s nairdidz® tn
Ceojlstl quan dMmftd LiEj B2 HdY §fdzzypddy shEs bz
cOMmMso stc® 8 - Ua[GdelOEg " 2 -oreqjtslfy, st dzzyj ddw o I1d3d
tOmMmMudlsr 8 Ojlsmwo -isf M2 | fdd dfmistsyded ¢ ©
cOMMudlsOdzdzsc s dzO Hdzd dzgj o tsdzder tsBdZEYJ dzdw Hdzw
sBdkzyjdd® | = 3 MdkE RNMftd LseOddj d&imMSsd &
d fteso jHjded] dzddej 2des?2 Of ftesCMdBOYdd 1 Ists?2 L Os9
L2 fleWw k2, Sttt —wa dv i sy ety Y &0 inded 5@ ls

[jlssH 1 dMicd Lso0dk f(sssydzt ndhsjdgrd o
L dzj Clstetsdzdzyr @ M jClisse ©OMlse S .
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lteslstsydzOw MmdMmlsj 3O Msmstsw z0 dL ftetslstsydats?
ftesdmMratsHdls tsBdkkzyjddj ttoOmMlsetste®, jtodimlsOdz Isd .
ftosls R gisRoe jfigr Hdzd dets?2 Y dz@aRf L B tctslstsydes?2 v A/
Hdzd dzts 2 A0 . Lfnj C B tsdzj dalst MmdMmisj B MisjHddzj
d OHOfIkjtOdd. g dzv dL Bj tcjtedddils o dcfipf ts R tsLdiy ol Ry tsb 0
Mo S Y detsyls g6 uHudatiy] € QB U IS 9 Odzd S o Odzlstsar 2 o
NO tits Wtstedskzdzj :

3 —

GHJ -dC B dzgj dzd § € tsdzy j N teOjafdf u j( fotidsedts Ais Is ts dzis®B 1 (§6d3
mdmisd dr () .

RL d3d dzj dzd J Cedeyj delsteOydd dMmMratsHdsets ddbtetsL ts
RL A3 dgj dedj § dztsh OHd § 5H V(NOs dztefiftstp § Cflstdeg dztsd § dadp's yJ
fsLottdw jls fsdzydls: dd¥stekOoyds  fMisjfjdd tcOf
HOdzdzr RBYu WA /j SlstetsMC sy  d :

o —

GHp-ddOYyodzr dzOv ¢ tsdzyj dzbs tcdQ@ dz'Cds@3t doffj RHRNOD S i i S
if dztsh OH!' d S tdeyj dzlstcOydw o wsffitcj Hj dzv dzder 2 Bsdzj dz

sl YW dyudj dels e dets Eigsdisidz) S fldzs ¢ & o ) ts P s degdrd
o sddyr B ARy ded¥ S off o[ trestzhpon tzi o & sl igdaBss o djj ik
L Oo d d Rushiglsy' jrdzlste Oy d d toj Fdsj dzlO@zdas Isis' Rtgdftizy jdod 4 o H
YOfls! Mo jlkO o GYtejH] dv dadz QoD dzl dzls to s 5] tze M § i
{5 dshy dedgse s d L dzlz yj dzd ™ :

O RI1 6
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GHAI T sc dzish j dad j Uit js@ & W afly@,j dzls d3ts dzv to dzts FA gl iy Is f
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Mo jllsOtsls otj dizj dzad, OfftsCmMdditetss Odzd jcets 1 ¢
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WEdC yq Ol 5 HbW  ROICSHsHGiodEEMs o' TBHO &GOS Hd dd
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tojLizdz! sOIs] tCdMmdzj ddPvy o " Mo sBBY HOJ BSE S
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¢ Is O dfstizfg) dzj C Mtso ofs CostOmsEd duf2 1 W OL OF St Hj dv d
1 &Z20yjdzedw | og P tOfMmMmydls' 8 Odzd, d i Sslsb®d dztizdyj | f tsHE jd

fscdst | dd) odatHBdg@d 280).

Clt My jSbtesMC s dw
s jCIster C1t B dzd ftsdzzyd dzr fted € t5d3dzOls das@9 Isg
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Mo jiqjtftedetlstso dzj dedzr § -Atb@ dz( 9, DM ) sfr HEFe Gl dzrv d
(0,02 [). 1jtjH ftedeolstsodzj dzgdj 5 tcOMmlsp thittsiz H B &
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Ftesodzw Isjtstedd, LO dMmGdzs yjdedj s ftedeadzdy §j dedv™ -
fJjtcoran 100 L dzj Clstetsdzdzr » otsLBEZXYHJ ded 2 .
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dmtf sdz’ L s Odzmw BOL dMmdzr 2 -C@pg o DERBL (2B D ¢ dz ny,
fsdzvtcdL Oyd sdadz J WedeS ydd dz20 ofmjr OltdOn. ¢V
(rfuef) Brdd Eylsjd M dEdusly @M j 3 Misd' o Ols
ltesyjHEZtO MOoBsMtse ZOMso Odzdels G s f tsdzw (SCF)
MasHdd@smisd DI 1S ()1wd@Ow ddzojtemdw o disjteOlsdoe
fstewHCO) Mt Mstesedddd Stodlsjtedyddd MrotsHdBsMisd (
Bsdzj SEdzvtedz" = BB dlsOdzj?2 B' dz ftesOdzOdzdL Jtetseo Odz
shdtse § tOMMuydIlsOdzder = St WWduydd delsse [ [ .
lsLBlzYHjddzr j] Msmisswdzdw B dzd t©OMMydIlsOdzr MM
( TDDFT) zO kttse dzgj -TMSZ]VSRIdIIMDB 3 f ¥F/) de fi2r dzs o " yd
Mddzcdzj Isdz" = otsLBEYHJjddr » MMisswdzed?2 ( NROOTS 1
My j CstcOdz dets?2 tsB dZOfIsd, o YOMmlsdesMmisd, eoBdzdLd 1 ¢
O dzOdzdL tojLEzdz sOIsse TDDFT B'" dz fMsMmtc] HislstsYyj dz daC
fjtcjrnBBHSe, odesmwhdrn o©Cd&zOH o {§tedzsh jddj ftod
MLCT, LLCT, ILCT, MC) dzO0 tsfjdese j oo dzj uj dzdz -

AdltslssC md ydesmils: in vitro

AdlstslstsS mdyd MEze OCIsdo dztsmls ¢ dzdstesL 8¢ siRY dzj ¢
(COteyddesd3®@ dzj ¢S dn) , MRC5 (dzj s R #dzj(eOHjj] dib@ Ot
Bsdztsydes?2 Y jdzjL") tyjddeooOodd ft CteOh do Ofet +
sdzjIsSd SCkdz sdodteseo Odzd ( DMEMJ ( Dk MEH1 MRCS dzff Is
10% W ,jlkOd des? BT Y 24MS B Otz )3 7ACCO5% CO2,
o bjyujddd 24 vy -Gzt dy shif GG dkps's 6 ( 501 azz dzS )
sBtcOB OIS 9 Odzd dMmMmdzj H Mnjsdg'HdS dzfndzd W o dzj dad @ fdgs o (S tc § [
f dlsOlsj dz' dethats dzf) GGl gey § dzls O3t dfj & MteteFHQYO  BS [ ¢ B
MiH ey Odeda) fptfjurly, 0% (v/v)) o bjujddj 48 y d t
CtcOMdIsj dzj 2 (HoecHtdtdr i3c3h3)4,2 HISi dmavixtf dzd g8 Okt
RLBBOY jJddYy fodizyodd M fsish: s I N Cell Anal
Uil tej fdv &0 dkdSk 0 kejdduyjddjd 20071
sB My jyuiddy HAEv O0RZOEZdJLO dLBBttOy jdd2 I N Cell
1 20y J def Mc OfhfgydIsr o Odzd fts Ctedots?, f sMmistctsj dzdzts:
o' ydoOj ksmisd Sdjktss (%) s Stdyj dsteOoydd fts.
sftejHjdw dzd € OCso disds dztizt] gzdzd j MRC5 ¢  jet L dzOyj da
ftcdoJHjdgdzg" | HOdzdzr | Wodzwe Isfpw MtcjHdedddd dL Istej n
Mtej Hdzj j N MisOdzn Otclsdztsj tsIs€ dztsdzj dzd j .
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ABlssddzH Eydtetseo OdzdzOW imyitfds sIssC id ydzsmls ¢

rdzv  drbkyjddvyw eodzdwdzdvw WtlssddHbEzydtese Odzdztsc ts
C s dzj € ) AD49MBJ5Is fiedF-7 tsB dzz yOdzd Mo jIssHdBHBA 45
Bddz §tsfmdzy JdtkzsOydd f CodBfdj sk o Isjuddd]
COd ¢ zBOIststej o Isjuyjdedj 48 . [jiltsH BGftejH] &
orhj. 1 Oy des Bl bdzisy ysbsdzBWj ddj o7 L "9 0jls f
Cdzi sts€ 2O 10% Yt McOodzj dede Mts MdzeyOJ d3 BJ L
tojLbkd sOktse yYydbtslstst mMdydshisd Ctdf dj ¢hMtse .



43
17¢1¢ 3. trrvf?vduv3z R [JldUurr [l RY

31 1 sdzzyjdzedj d ¢ 'Ooefos sty La=(C Omgiddzj ¢ Mse teizls
vddasjL Ctdsfdzj CMder 7 Misj Hddaj dzd 2

SOC Brd&zs fSCOLOdMs o (dzdlsjtcObtedatsdy ©BL s
Na[RUNONO):OH] ) §sdish: s fMikzd YOksddse s2 ¢ dhdsls
fsdzzyj dedvw desor 7 MtsjHddzj dzd?2 f LOBj N jdedj &3 Ho lzr

N2[RUNO(NO:):OH] + 2NHSOsH = [RUNO(HO)(NO2)20H] + 2Ns + 2NaHSQ
[RUNO(H20)2(NO2)20H] + XL = [RUNO(LX(NO2).0OH] + 2H:0,

GHY n=1 ddzd 2 o L OodMd dtshidtc iy OH -Jp dzlcEBEQEERD 5 d
Bsydls Brls! LOftolstddtecso Odz0O o L OoadMmMddsMmisd sis

vOCdd SBEOLEBA B' d2d §sdkyjdd 6 dzgsor F67%.6 @iz,
v OB 2@y Gk &S

vOB ZQyOtSHA § HOdzdzr § 5 MddzlsjL j daztser n G s«

l ™A
45 HJdzj dzd § y CHN: ¢ . CHNis j %
0
A d-RUNO(EENic)2(NO2):0H] (1) 55 | 34.8/35/12.8, | 35.4/3.5/12.9.
A d-fRUNO(Menic)(NO2):0H] (2) 51 | 31929136 | 32.72.9136.
A d-fRUNO(Meinic)(NO2):0H] (3) 45 | 32.82.9513.6; | 32.72.9413.6.
A J-iRUNO(Benm)o(NOz)20H]*H ;O*EtOH
@) 60 36.9/4.1/18.6; 36.6/3.9/18.4.
A J-fRUNOPhefNO2)20H] (5) 67 | 33.7/2.3/163 | 34.3/2.2/16.7.
K q-fRUNO(HINdR(NO,)-0H] (6) 45 | 351/3.0/204 | 353/2.8/206

A d-fRUNO(HINdR(NO2):H-OJACOA 0 . 5 7| - - 3

K d-fRUNO(NQ)2(Et-inic),OH] (8) 54 35.13.4/127; 35.4/3.5/12.9.
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v0OCY ] Ut MAitHdts?2 &jlssHdCj BT dz ff HezXQY(Bs O dz,
inic)20H] (8). (68 9oCdzs yjdedd o HOdzdzlz® tcOBBIslz B tsM
HOdzdzr » 5 Wibtsanddiduyd MSdr dJhzd dtsfiglsc d yg 6§C 6B tc 5 ) tzd
HOdzdzts?2 tOBBIs] € tsdi3f dzj $-3ntfias izl ts digtsjjl  didg d2d j BB te ts ) dz
otsL dzd CO¥ N dJ Yted dzj L dzOyd Is N tslatsjdic qdQ N djedial datfdfc Chyls-
t"HO Ctdifdzj CMmso .

I s eofjn fdziz yOWw A f tsfdzj f ts dzlz Y JHOFOC o @ to 5 digids
tej OCyddzdzOv Mtej HO dzj 2 Is BB HEY o CaljQHS Is offe Off tg dass(h
Cdmzsls dzts @ 15 Hj dzff s teis & Gedeth 5o Odzd W dzd ¢ OdzH © o H to df dizdf
fdztsy dztst W dtede' 7 Gk, o Mozzyo] MddisjL O M 1+ % dte

dtojHJ dmf tsdz! L so Odzdz’ R dzd ¢ OdzH s 9 nlzy g o fMmjoc
ByJdLddizdHOL8dz d W, dzOdzlstetsdzddz, o Mmewrd M yJj dz dzc
HisY tsdzdzed Is § dz! dzts  d3tdHdodigsddpd te tg edD df[BReN(BanzsnNG,)OH]  §f sy c
HsBOodzj dgdW dzdcOdzH O BI Y &5 toj OC ydsdedes?2 fdsj Mmd
HsBdIls! MW f sdzdesets tOMlseastej dzdw B j dzgl d BdH OL 5dzO,
2O Hdzj CtdzBT, fojfwikmsotsoOdz ot jdd® dsj " O
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s OCy i, Mstslsdstshq syt ddgdEiP dem @dR2zs 3 Mz yoOj BdZdL S 5
1:2, 9 Bbdazdydj b MmMddsjLtse M 1+ WdeOdd dedC tsilsd

I fdzz YO, RUNGEHSHNODOH] 5) 20 MlsOHdd HEB Oo dzj ded W
fdsj ! t©OLBOO dZ" ZOM! HowB2dyr 8 BBI V¥ Bsd Oyjlstddls
BT dzO 5B dzOtslz 3 o] Iftaasi dig Stk ozj S M) 4§ s dzts YNOdaq et 2fist
1800, Chids ster 2 dagls e lisvisls yj dzj o 5¢ s §EBSHESISO |
Nd HBBOd dzj ded Wy P sSxBzdp fotthaAOY O 4 Isfpw o F H j dzd s+
1 ClseOCydj2 M fodsh! s ndhdstd]ls0do.

{ Mdzts o dfff tafiddzy d § d VO Colis KO i3, gl o 41 daf] 4 jdds'Tsrb thsro @
9jhiMmMlsoO® wodzws Isfmw :

1. 1 tbdtemowL Odgdzr & f) dzj f Scdzdzs2 1 § MEHEDOHAE.2 o M
2. lttslstsdzd tetso Odzd § G dH tetsi€ @ d df'tedfthe I fg s ds df) iz tiz! WdQ.ls

tcOMmMlsostej fMmdzy tj OSydd HJjdzdlstctso Odzd v .

I maezzvwyoj Jhils tzdzs © 620 Bzd e j niS te[tsy d1§ telzif mud dzj dzd 2,
weodzws Isfpw fdzOB " B3 to ds ) dipth)df Bdizdf w )k Odzedd dLBT ISCO to
Csdislf dzj S Mk Misfzis@ dzd'® fiyls dzyf dztz | |sAi®2 IstfeDic OB & § O tlzdzts 2 , ) d
SHdAOCt o Mdzkyo] dhftd Lo Oddzy B Hzj # BdzOf & Bts s )z
Mo ts2MmMlse OF ( dzOf tod d34 te, o  fipfizkz | O F dzd W t=fldedsdats axta) Cusdis
CdMmdztsls des s ¢ fMtej H' SB@&O2 " s @ s fiWOMis igldBls s ff tosls
MsjHddsj dedv, vyt fwdosudl ¢ { sdidiylyicfsyikzd .o I8 h
N ftoshists? Wddz stcOydJ 2 dzj tOMmilseo stcd GBscts dzj 2 Ist
s dZOYHjddY OMsotstc® or-nBHY JSOEoFH G sz IO Ishw d3ff
ftetslstsdad tetso Ogatafzts d W dsfiptfizizda’ 4 fiple tO@L] Wd@ d3j dz' M j 2 tcOf
LOteW y j dedetse s € s dzj € ;nDMls o dfilgfj-dztsdetslzj IsiPaRis j- Ld]O s ji
fteso jHjdg BJjL dzj2btcOdzdL Oydd MmtejH", UIBHBo, { O] dsi
f ZOMmisd¥WdScOydd o' fOHOs N jes tsMOHEC O.

It ofjn §odkzyjddr & -ipsg ©dzezj dzd Wsic OciafH tf teddis] jf d
By dls Brils! f ] Eijetgdplz dff od OfStets tf dedpE@ P 4  f§ j te ]
ZOSHW IsMw 87 [A470f Qistsdzff tdosHdls € MEh j flse j dzdzats d
qiMmdzj HE j & & CtkfdjShMses o otHd & ©OMsosLOR o
1T izt EfMlsOdatse dzj dats, H@®OSC § wd il se O difeizasd dzis Y e &+
sBOLBo Oded ] Htoslstsdadtotso Odadats?2 Wistedzr , yYlsts NGOsH Is ¢
sB dzOMis-4f 9 3 0'( Gydgd Mz &ts ©B ZP)Y,0  sdi3d Bs  Mis O dzH O to&8Es 2
Mk vOCy] fowodjdedj {Ist?2 fodsh &Esyds LOdjIsd
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tcOfmlse stctso Ylsts MowL Odets ) ftsHSCdMdzj dad j d3 fMtcj H T
CdMmdzsls o tojL zdz' IsOBQd dzd OK dyfd ff tc ts1f to N, Halpdf tc ts 0 O dad W
NO + &= NO2
4NO + O + 2H,0 = 4HNO
2N, + HoO = HNO + HNOs

(1) c nobaenenmem HCIO,
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[5MHa BOSHbI, CM™
{ M &6 & 0o dzj dhyfjj SRistets® ff 56 dztsh | dzd v RuNOEHSIE)ENDOHOH] ¢ 15
()BjL HEGBOS d&j dzqHulog 1§ KBOEQGS B Mdzj 8 dzlzyy ded ™
CCMfjteddzi dels o -Sidai fllsfnGdeb2 38y BJL §jtoj d3jh

OB ZGYB&SHT § B&DEO didddzk y j dzdz’ R H &g H f ) dagl ¥ § & H

_ [ s sdzdzd I8(N@), ¢
s 3y dzj & M 3 N-0), s ol shdzi 5 g
A d-fRUNO(Etnic)(NO2)20H] (1) 1867 1911
A d-fRUNO(Menic)(NO,).0H] (2) 1867 1910
A d-fRUNO(Meinic)2(NO,)20H] (3) 1865 1913
A d-fRUNO(Benam)(NO2):0 H] K E t (H 1845 1930
A d-fRUNOPhe(NG,).0H] (5) 1868 1894
A d-fRUNO(Hind}(NO;).0OH] (6) 1870 1934
A d-fRUNO(NQ)2(Et-inic)20H] (8) 1866 1913
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s s B dzj1Bfgfrd3j ¥ Is dedL S k¥ tOMlsostod Bsfils! o o tS5HJ
Odzd ydw Bl Yy Bde' 7 BtecOddyj MSdrn dzdc OdzHtso . { dzc
HdWWELdd f Otetses olbtttsets twOMsotstedlsjdv, o (st
ddzd MmHj dzOIs: dAn ftddsjdej dedj dajotsL sy de' &3 o tcOd
Lllsséts otLddSd&zO dHjw MddasjL O OyjlsOlsdy 7 Misdzj
fsMStsd S OyjlOldy j Mdd Hsdyd 8B' dd ddjls!

f sHIso j teH d dzts ) . RUNGHfind)e{NigR)OH] (Bhcddg? HH Odztsfy! o Hj dzd Is
toj dzls G j dztsflstez € sz to dzts @ ts OdzOdzd L O Ctod fls Odzdzk of-f)
[RUNQHINd)2(NO2)2H20]AcOA OACBH (7) B dzd f sdzlz yj dz@ S ted fiyls O dzdz’
COyJ mMlse O.

[isBHdCO MddadsjL kOSHdR OyjlkOkdy & fMedj2 LO
Codif dzj SMO o dzj HW des? ECHMEmds?2 Cdmdslsj. [HdOSCE
Codif B MOss &syjls B! MowlLOds M ©BwOlsd s
Bj 2tcOd dsets CodfdjSmNO. uvjd dj &Bjdejj oMmj 4§
tOMlso s lsfw o otsH] o fwdmiklsMlsodd ECMEmds2 ¢
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b dZ2OdzdL MistelzClszter § sdzkzyd ddz" = MsjHd
A d HRUNO(Et-nic)2(NO2)20H] (1)
sted Mils Odzddya ©Oydftyy d&z0 © Hekr WOLOR i OyJ dzlsted yd
ftesMistcOdzMlis o j dzdaCedkl' d dzlplcy ()O3 dzOdztsy j dzdd Hoe k2R
MstczCIlskte Htkze dzO® Hkzc O By ds LCOwk] kGl dafug s ost

L OC dz¢ YO jdsdgyds f sotsteslsy 1 Isddz dets?2 Gtk fr dzQ Cudsh
odzdvW jls dzO  dzislsdetsmis' f didn@$toRdz’ = k2§ OCs9t5¢C ( M3,

{ d Mz Gzts © dzts ¥ gtedz S Iz dzv todzr A€ t dgtDaz g RIEBIQE-Gidp(NO2),0H] (1)
o 4 1) d (1)°

1 sMStsdz Sk hmdsedr j itssj ddashisd ftetsj dd"
Bdzd L CHt, H Odmig ddis ¢ | dets D@20 af 5 O 5B jJ d3dzr 2 ff to s HBASdE] J
f dztsiskbseH Odz j Ytede jH]jdets ts§f dMmOdadj ¢ its d§ftsolei IS gl
tokzls j dzdvw dzORtsHdIlMw o 56 Is0O! HidssugiHigSdEsORRG-® & o FOiid dzo
dzd ¢ OdzH ' o Oy wfdsapdg' dzded ot od bz Bpeklz ¢ 2 (i d3.
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otSHEBSteSH dZr s Mo w L W did, Cslstster | tBteOL k¥ Isw  Olsts
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[ dzd dz0 Rg-dN@® g Mmis OB 2 (Is2 )10. | e O MM lis ts w-elad I N tc Gee Hzts ts H
setsdrn  MtsjHddy dzgh) Is(shyddsSds( ¢ H.t5 Offth)ds tSRPNMEHNHG o
dzdIstcdIsdz" = ctekzff On ISOCY jr dfdlzBardidadgasLinds G aladfwy Ols Is w9
Btsdzt hj HdAzdd MmMo@)Udo ¢§H § RgEBERS S tOL d&zd ydd ©BEMI
cOL dzd ydzr = o BHBtBH A ~ Modv Ldij2y d3todz]fifdibdzdrkid 214 22,) ®a0
J1, (sttyd 5 MitOs dz] wadCN-Gf & flly O of derQjfjdn Is2s.W2Xizdij o

£ d FRUNO(Me-inic)2(NO2)2,0H] (3)

I MbtekzCliztej  SRUBO(MELMCRO.)L0M] fif3) ¥ tc O d3j dzdNO-RuWOE dzf
tc@y stew HisyjHde 2d3 §f sL dydw dz M MmMistsis Qg indzo GBzdz®fd lzd 6 f
dlstsds thkisj ddy dO-HJISHO , % Q) 42O | ddrPis Sifsi@ly | gz d |
Clstster n wWodzv j Isfipvind d@fsldas d W P d 2 WicOGe d3j dzals o ¢ d
B4 Is d dzded € 51s d 620 lslas[daftc Eiafels BsS d dz! dzag Y Mz @B Y * ( M.

dtej Hdzj J tRBMBEBSddHo zd3 L OdWIls' &3 YL dydwds
Mtse oMk jsmw ) ddlsj Ok tedy dRyNOn @ tzlipls Bef dzv 5[l O 2 1

COMMls BeNGGjQ) i 2, 141 (4) . [ ZRESH o Odzed ZOEk T 669
1,91(1) i . v stefd s dedz" § ¢ dzr By HE RUENS dfCesuflsud]
dzj L z0ydlsj &z dz (4, 4A), o ks otjdY COC dd

Msslse jsMiso ks h i3 Istsmdtdady &5 ke kOB 27, 7A) .

t d fkz @BsCls 6 iz C Ve ERUBIO(Me-inic)2(NO2).0H] (3)1 ©, d Ofd d3dsj Istediugj S
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