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sduyd MSdr 1 SCMJjtcddzd dzlsse 5 ©OLKGOBEBISE j-
M jSltese d { dzj Slstetsdzdz" = MY j SIstetse  § 56 dzish j
des C tod Mils Odzdzts 0 Wt dstfiadly Ctsadzy i tctso jH j dedWY -4 ¢
Yj dedzr = StedMmlsOdzdzd yji MSdr MbtckzClskztc, ®tB@B T
yddzeydd d A1 ¢. 1 zOdedtetso Odzedjy + S J tod d3j dzls ts:
CO dOkzyder = MlsOlsj2 ¢ §j yoOlstyr v dirdis Bff g odadj M
dzr 3 kS SotsHdljdzjds d MsOoalststeORBI § B dzd & Oy

bftesBOyYydv [iOaEswlszr .j] ©JjLEzdz IsOIsT tcOB tsils ' |
CdaW jtoj deydv n sMid2 M s6 5 IV InthationéVilpexsheppndzts
Transition Metal Clusters IWTMC (| tfipds dtef S, t sid¥ tsdaW2 jotd 4z
BsdzsH' 7 Eyjde = ¢1 it Oddyd MSdi M HJdgf da
mMdedtems, t shd%,sdavQ 1ey)dzy Jg'ts digistrizesty * = 2y J dzf
Y df. . b1 wHuf, ftosW j MMste® | . VI [ E8dzdz0E
MdBfsLdezd3 5 B sOzzsstd Qdd gpfzlsl q ddydpd] v
Md2Med?2 Hijd tiHCdnr LiXfd | (] sy isindee  tonda
CodaW j o] Getpdc H[EHz20 Y d s dddAs 2 [ € dftelsg Jd) @@ Wa § © ik de® d
LS yd MSdJ rdgjdisfH 'S osteH d dzOydtsdedezr = Mtsj H (d d
t sihmdw, 2017) .
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ledzd S Opdds.j 38d HdMMJteclsOydsdzades?2 tcOBsisT
MlsOIs: d ©® L Otkejyde n toj yd daL jdueizdeds| &z j dzticddzOte
ytodePdzpj B MsE dzOH B9 d20 o MmjtesmMimd2mMEdrs d o3
MisOls: d orHWIS o MEdmMEd ddznj SMdtelzj di3" = B OL

dlsjfjdd HBMistse jtedesMmisd tojn tefigds tsedjstsdets mfldy i
dzj dzdzr = tjLEzdz IsOIstse B j fiftfdjdy j s sodzjfivis CHdtats od3
Msc zZOMse Odzdetsfls ' ¥ + Cif jted d3j dels Oz dz' & H O edzdz’
HE MmMteBtt?2 d M HOdzdz" &3d HEkzedrms dMMdzi H 59 O dz
ftodL dzOded j @3 ddzW sted3OIsd o desfylsd d L dzOyd d3ts fifgls d
st j M 53z S s Odzdj o t6j yj dzl ez j B 2 5y &2
COv BYyjdC O d0 twsmmd2mMédr d d&jYHEZEZOLEHA -

eslse jIsMmised MY J yd Qp sdesipsiz] UG 2n.¢ 0K fdhds 854
sdzdzO% t©OBKlO Mslse jlsMise zFls ddf tste2 Odeg g O 2
d st ydmilsr 2 o jh jMmlse M L OHOdzdzr &5 Mmp 52
ded § dzj stecOdzdud MS&dn MBjHddej dzd2e d . d- ¢
s dzdzOv M sfytse datsmls ¢ CststeH d dzOyd sdedzr 7 Mj-H (
COdzHso e fOMYtstelsO MY eyt ©cz® dzsiplsifc O2 . D@ B3P .

tbkChklzte® d g4 EO 56 OLPBEES jzdaf) sz j to
70 dNMWEOBA4GY MAY NS sd&zes | §GHJDsduisy Jsitds o
dz2" nL @teczB jydzr » Oolststetsea. (1 OBtslsO Mtsmissdls (
1 CMmYf jted g dels Odz? dets?2 vy Ofplsd ( ¢ dz. 2) , toj L zdz
dnf dMS O ydlsdiekj kc?2 ddlsj cOkktsr .

[ dMmjtesOydsdzdzOY ©OB&ISO o' § sdzdzj dz® ols - A |
dsds EytejyHjdedd dzOkzSd RdzMisdlskzls dzj stcc Oded Y
MCtsets BhHjdjd" {sMhd2MEs2 OSOHj ®BJd dOk
Oz ywWdgddzj Htso Ols j dz2 MEdr tOBBIS R M w ] [ ¢,
t A A RL6-33-00305, 1603-00637.
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LI 00O 1. [BLEGE ddlsjcObkis’

l'odHJjdadd

I fjos?2 yOfilsd cdlsj tOktcdsets ©BL SGB- t
Wj dzdv-B2 dzl 52 Ozt S s hpdlzO W d L5 s detizeadzS y d 5 dzO dzd L s 0
) 5H WkdlydsazOe@iz@yg @) Hhdzk yo] §HEEOL Zdjo O |
COwetydSdk ddd cjljtsydsddyj NSsdz ¥ieodc dk,
d CttteHddOydsddigd NPsEHdshisY ] H kO di dz
tsHO, dMfsd Lk 3Oy &didds igis 2ok ifdidazB | s oy
flstetsj dzg j dzj L @qEj " j dzds'HAS 5 B dzts oMM Al e d
o sMMlsOdzso dlsj dz dz j Mo ts?2mlse O,-tc @Hs CafsElets f§ 5O
ssWdLdyujms dgd Mo s2Mmise O

.
N
6
— \
Q
5 ./
N
4

tdimy 2l tOydw Olssgds EZcdzj tSHO 9

It oltts? YOMmlsdmdsmks st fEdtetiods | d dszj S
fdzj SMtse M dzjL Od3d h j dzdzr d3d bgfl W 2 dzC ydtsdzOdzd L ts¢

llaeddzlsj L, Mistesj dzd iB JjddzL fifonteRdf Lot j2dz0H, 30O L S
9 SHdz' -

1.1.1f jlssmgdals j L ©

J 1l Issd3 tOLHJjdz sfdmnods smdzso dz | 3 Ists
213B j dzL sn Odz! CB8Gj ZOHJOL Bdzts o .

dkh jmMsokze s Ho O tshdesolgtrn f sSHASHO € fMd dz
1. 1L O0dBtsH | 2 Mnidsth d dzd tzd deerd Q@A BiSh, Sefg) d dzGeCl
LO COdzdj rODAB R'SHEYGAOHYWTS Z0 (M BO 1) . R
2,138 j dzL tsils d Ote)2ARBESddz s dzjlmdpH dOtet ez § 2 dzC yd s
btd d bsd[1-16].
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NH,
C[/N\Se Se0, @[ SOCl, @i"‘\s
R\/\ \N/ ) / = " R\/\ \N/

R = H, NH,, NO,, Hal, etc.

4 $Odizbdde L Od BSH jST §) bted gzgzden  BOBk(ddrrseQ

2. JojHjdzdj WERS ydtsdzOdz: dz" = chmitq fr dov Y Q tdos
WEdC yd sdzOdrpLj@inydded v ftetsmisj2h drn ctelzftf, E-tslis
ydtwetse Ol! , di&k&idMd ¢f isdhdj ©joO0fydd, ~OLOBELELE
d Hddzj dzd 2 : GOWztsc j dzd tetso Odzd | , dzd Istctso Odzad j ,
WEdeS ydsdzOdz' dz' | ctekffr GwsHd¥dydebks s o &
It ddsedn mMoeEyow s dhfsd L ks lshmy € s&e (g
1 ® tod d3j-dzq IsBABB j dzL 57 Odz! € 56 jN@Ebad) O uf tsdzlz y O 4 Is pw
dzd Is tc ts © @Oaiddmjdgy ' © OL tslsdets?2 d Mmjtedes?2 € dMmdzts|
5-dz Is&Is3B j dzL 55 Oz € 5¢ j-NEDBad OL g dz (525 s d3j Is
nOdz €56 dzOH d OL d'tsdety aifs] s 1p2RC jdolad] dzj dfizH [, @A TAO
4NO;btds OS 3 j By jls BT I -tath SAe2sy jj ddzdtely) @EH yBOLK dB
s " AtsH © 1t MdzkyO©j Mmkh jMmise j dedad[1]d5j dz’ '

_HNO;
sto4 S~ /

Q =S, Se

4-N02-qu

4nd B30 JdB e s sb@ldzd |

ldlsteso OMML-p&gd 5 M §ofdiHEsh j2 §jtejCtedmlscd
fezidats? Cdmdzsisr 4Bs g deg-B1E3B dzltay dsléyj dzj dz@NOg)Bsd,ts dz

fnrJ dd@g.3)
/N
o=
= / H2304 = /
O,N N

4o B0 BEEZ Y] dQ).-béd 6
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4,6H d dzd-B13B j dzL SIsd OH JOL sz B tcOwLE OEigitsH J
2,465 tcd dzd Is tc ts O dzd dzdSg2d Mtsd dfizd dhdz® o Oy J B8 .dzd Is tc

NO,
NH
_SeClpy =" \
MeCN
O:N NO O,N

dnd BOdzlz Y difQ)-bid, 6

JdJeSMmlsy MmMddalsj L O balkd ls Wz ts s fizj o6 € Hsdg' tsAN Idsz {f d
o jlsmlseze hdj Od3d dz , Cslsste’ | fosldzi2G).08 Istc f
mMdzjHzjls dLBJjCGOIs! dLBrIsCO otMmMMmisOdztso dlsj dzw
ssdz' Cscmftftets, des d ¢ j Isjdgitsdy JI€tero0 d3dipfztss )Lt
milsw , fted dzj sBatsHd@sMIsd, § tsfidzj H dzd j-badbtgp & X
0S¢ yq $QChL dndzgeq [20, 21].

= ///N\\ = /,/N n36.
Q Fe BOCCT
H+
>%: \\\N/ >4: \\\N
02N H2N

Q =S, Se

Hnj BOSEEZ Y ddj Odd datffts tsdoif O dizs® j dzL 15 dzts

b d3d dzd tots o MBI @ HAH te s S I ZOBd detsds f tcd o SH ¢ Is
dzr B3N@-5-NHy-bgd Stlstster j HOdzj j oMl Odatse dzjmzd j
s hd § -(NHp)Bbad( i~ j 29236 )

N N N
= \Q NH,OH = \Q [H] = \Q
\N/ \N/ \N/
HoN HoN
NO, NO, NH,

Q =S, Se

4o B0 s6zz yi dafH)-bgd S

RL-NHbtdf 5 toj OCydd 1 Eka]jtcj tcO sy des { ©OHkkz y (

btd) [15, 24]. [ & 1§ t dzlz Wf jloksc["L o fipjH digsdz@® k2 H ts B-GEfhid H &S T
ssko jlsMisokzs h jets HIOBddz®, O HOdjj L O&KCd

o dJ &OM25( Maj 3O 7).
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N N NH, N
= \ Na28205 = Fe/H Se02 = \
S »> —_— Se
N N NH, N
NH, OH

OH
40 j B0 sk y j-aetbgd 4

U OC X4 dzdNH5bgdo L O di3tsH j 2 Misea ze Is M Odze dH tdaf-H C
cOdzduyi MSdre SCdmatsls, 9 twWjLiEkzd IsOIsj] YJj6gid]. SE
O3 detsf etsdL ©@ sSHdz" §J  d§CeUzdsd odpAsizdf jOdsH d dpt datsjcEs L
o0dzd j &3 olststcdqyder » OBRBJdzse, OBJHBO Stec Oged Yy
k0 [8 31, 26, 27].

/N\s
~ / S / ~ /
HoN N
N

Ar MeOOC c

dn) BOE 34 6" tstcdn@dpcfigfjody el , § sdzizyj deder B9d d L O d3¢

skdz Wdtetso Oded J d dzd Hoaidttsteyfy Hsdz! B didg s ol gli- i) Is
Jd&3 dzO0 dzd - Bdzi 3O ddzd R zstehmbkzdz W sdzso 52 0L
H OL Sdddz - dzstemizdz! Wisdztso ™ d3 ftetsd L o tSH[@28329. Mt
lHOdz! dgj 20 j d3 tsdzd Bsc kzls BI Is Bts-N-d & f tg ¢ & f
CGzOdzdHddzso " 7 MBjHddzj dzed?2, HdzW CSlstStL’ = B
[30].

HSO3CI \ sto4 (oneym)

\/ Q=S, Se Q=S, Se \/

SOLCl R = H, Cl, CHs, OH, NH, SOsH

4nj kO Wdkse Odzdj J FRbgdsMbizdz ¥ dese Oded

] Oy detsj L dzOyjdedj Hdzw fMddesjL O Bsdgdd g sls
6jOSydd d5 cOdsc,jddtetss Oddw. I tw ks =¢ipste
ntsHd Istc OF Hzs sz bsd WipdEbO G kY o]  iskzh-2 M3 e
B j dzL 5 j dzj Cedsgd OLlsEr HO € OS¢ thida [E i toy jo ts b dats
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Yo  lsmw
4,7-Clybtd( R j @ 28L 0 )

Cl

N
Cl, Fe SN

—_— S 4,7-Cly-btd
~ /
/N
\Q Ci
/
N Cl
Cl N
Q=S, Se Cl, Fe =\
_ Se Cly-bsd
~ /
Cl N

Cl
0] BOsflOMEsE " §sdkzyj ddvbqd st tsdL o S H dz

4-Cl-bqdd dzgCl-Bqdf &z Y O¥ Is o L ) dbly ecgdlst] stmH b« Odsi iz

11)[20, 29, 31].
(j[NHz PhNSO um SeO, Q/N\Q
SN, S~
Cl Cl

dnJ BO tdda]j Bodesn dzstelfgtbtsdL o sH dz" -

td OC yd-bsdfp - dzstesds o ftedmikzlsmisoadd MmMEzdzr W C
ftcdotsHdls ¢ eHaCE d49EBdedizL 4 Bz dzCalh&L D | 3@

[2,17].
/Q Agst4 /i;l /
H,SO0,

unj O Wk  daflgsd 4, 5

A7HdB 2B j dzL SIS OHJOL sdz f Ctsdzd yd Mise § dzdz
oL Odd3tsH pAfiEs,ed df t6d Mz ls fuseE] dic GHBEE i3 OdIB2Z. 1 F)j O
yqw bsd M HoEkdw,d! Mdzdiz @ RjsdzslsiOdgf BB tc© o ¢
Cdmazslsy ftod ¢ sd3dzOlsdetsE  I1gH] dis teRidamls) i jts fryfj telz]) odED
(4,7-Bry-bsd . Il Mmzky0oy ~datstetd d 2tHO ] OCydw c
f tetsH Iz GXsbisdy] 4Xp-Bb6d(X=Cl,1) ( e JABO 13)
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r

B
/N N
\ Br, =\
S ———> S
~ / HBr ~ /
N N

Br

X
N N N
=\ Xz =\ =\
Se —— > se T Se
= / AgZSO4, S / = /
N H,SO, N N
X X

X=Cl I X=Cl,Br, |

Cnj kOt 18Cydd ¢ Odtbaj dzd ttso Oded v

L Odzts e j dzd H oz j bldissg 0@ s Hd@ yjdzr  H dzv  H O dz'Odzj
ydd fklsjd LOB"jddY cOdsc,) dtof SEOT! ¥ 6B
Ctosipiyd sOdzdv ( fted Misd H IBBIe] jo J Ostg EEHIISEPES

d z@dzd ¥ Ols Jry@ dBE ff & (LG 3ocdPI R dzd e j OC yd A g J QF@d deG
43, ¢ L o sfiydPr WAIls' fgt o dzbipgstd M H04Q diif

X R
/N N
\ [R] =\
- Pd-catalyst Q
~ / -catalys — /
N N
X R

Q =S, Se
X=Cl,Br, |

4R BO sz uj dzd § 1§ dis dHalbiEh dzf A
(hPd BHddB Mfshtse sd {§ jbgdvdp ey ls Mdyts Hadj YEEOYQ
e Oded™ (MEjBO 15). ¢)|fuadsdLbodssie® No B e
6] OCydddts? Mysmsedshls' s d o HOd dj 2 j &
ftedHOsh dj desdddg OB HEY O dJ [RF469% d d3d daj dac

17



CH,CI
CH,CI),0
N (CHXCI), N
= \\ AlCl =\
/Q e /Q
-
Y Q=S, Se N

CH,CI

40 j BO JIBC ydw ¢ dstedgds d dzd s Odad W

[IsHjdz dzr d3 C d&zOfMfts s batl® ezt § dizdte ts of BsctiatE W Assts t6
dL etsHdz § , ddzsjtej M ¢ Cbttcr dd MowL Odz M2 - ts
Mo Oz, O, Mmdzj Hise Olsj dz' dets, Mts MY tsiHs O dath § O ¢
d ¢dfdismr M {5061 detphadsgziL Asdsvchs) @& W )t s @) s ez
dJIs BYdHOI! ddelsjted Mder § WsksWdLdud M&dd Mot

] wOoOPEBEjBOtcjor d3 ¢. 1. d MsOolststORd Hf d
ddv, o Ctltste’ a doisjUQPQJ fifldsodgd BRSO dijishisRets@l, CHs te
(Maj kO 16). 1tdyufsthcd®gkjdadg % lsBO®lsE ftsL o
sHddz M shtse o dezlsted Bsdzj C z dzv to dats G 15 btd PEFS B da
tc OB SASINES=N-SiMe; W sstcdHisdg yjLdw ( Bn Qufflls 6z Is to d d

NH, N=S=N—SiMe; N
CsF \
R@ R@ oo R@f
N

4nj BOrdladls j L f Sdzq W b dplslse @dgdazf C £ dzv e dzs 2 € s dzH
g dzd dzg etso Ocdzder 7 IsdSHIdBIH S0

l sdzd W s sted thislekBdetizls j B' Is! f sdzEyj d oL @ ¢ B
h B j ded dzj dzgH O s dzgso ) BCMdHBd JE - dstedH t

NH, N
SeO, unu SeCl, \
cl » Cl F O/Se
NH, N

o) BOudldEls j L f 5dzd W bt tb% 5 ez dagiztizA d O di3d dzts o

] OPpBRyIster wfdmroOsl 1 WWjClsde d 2% B
Is s te d to ts ob@dlpddzlz . dzj sW ddz' desy L OBy N jdady Wistjetse
dzj Clsdodets. 1 LOoadMmMdBsmisd s EMmdse d2 fjese
dzdw, MHjtyOhdj tls 1 HOME dMeNRS y(dfpriZOdd da
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dzj 2" 4§ o tsMinls Ofiztshy dafp jdzti@ v ¢s@LOB trtz" | Is § sz ydls!
L O3y N j datied O B3Y debse j deL t5dz" .

F
Nu N
/\ < 2Nu =" AN =
\/ ForHF ForHF
Nu N
F

dnmj B3Q HABdzj sW d dz' dzts LOd34ﬁ4dcht;nda f sdzdW Iststs

[ Mls! oL By dsfisd 4 6l 6o sls (REGO L td j §
Misdisd dzv di3d o j ded df Htcdf saasqQd issH j 2 Misoadd M Ot
f OdzdzOH ] josets S Ols s2HE.0ststc® (fMoj kO 19)

e

4R J BO @S ydWw Otdddiess Odhfd WhkttftsdL ot

2,131 | dzL sIs dB6H{ls (islatday tBOL EZjlsmw fdlse L
9dlsmlsoalze h jets IsdsyqdoOdzOlsdzsets ftesdL o SH dzsE 5
(M~J died.20)

HS

NCS N - N
00—~ OO
N

NCS HS
Hn J ©30e RAsjbtas

{ OMmdsslstej dzdzr j o7 hj tjOCydd GhsBEOy O Is
CokfYOwBsYydSd. uvOCyj] o ddsjtOlkej Mkh jmnl
OLtslsk cjbjtesyds O, O dokjddss t6j OCydd OdS c

Y od  Hj 2 Migd@S RO S d{tzd ®drj dzls 5o )k &OEIS s d
cOW s stlstsde®Isls d tzf &) s @S iz , § tetsd M rdaiHdids] Q@
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(Ot OLBO ¢jljtesydSd0 d sSB®OLLEY kMW i
21)[55-58].

R= CH3’ CH(CH3)2’ C(CH3)3
b nj BON-QAS d dztf tots hade S H dz" §

I mdzhdfogsd M sHdls § oY B3s] O dbsfa tcdge PdiH-| H
ted Odzls O: f oW 3s ( IPRZC dSzd B & O dedizd N-6 d&zOd dzdste $ @ @
Stelsity) dzd dzj dzh d Od3d dzO M) M J dzj dzd M e A 65 dnfigtdatiésmed]
tc OL 59 ONdatkyl-logdI[[58].

N Me—N N, N N—Me
=\ [(CH3);0l[BF,] N N T e
e —_— RN ¢ L’ AN
\ / TOJ'IyOJ'I, 70°C /' \\N/Se\ /, \\\
N F4B, \; /;N \BF4

U0 B 2@Sydd OSdedtse OddY & OL Sls|

1.12) 4 S slsster § thtse j dedjtif s~ Gl sy cdgddgOH  OL
dlstcts jotkd psdB ™ dzs o f jtco " | B kzBdzdS e Odzes o
[59]. 1 BBdzj j § J60HJAN Istec@ K tsle@E B dzd Eklsts@dzj
Bd. 1 sjdBBtEedHyMEts?2 MtekzClskztodss?2 BOLj HOM
219 ftotsdLotsHd noBg dzL e Pls §f Bt etk d3j dz2 h j B,
 dzddzr MfMmoewer j2, SldshmMwhdimMy ¢ cjljtsOtesdOl

ftc]j H] dZO~R:
a) HdzWw IsdOHJdOL sdz! dzetse 81 ,66)j3s8Hit)s 1,819 TzO3 6 2CINp 9 §
1,4091, 45Q@C) (
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b) Hdzv fj dzj dzO HEdj bl thods YydFES ABD8 SaN); I,3181, 3 5 ACiN); (

1,4291, 4 6GiC)i (

wlz2h jMmlse j dedes] BIsC dzsdzj dedj Hdzddz MmewrL j 2,
GilbjtesydSdzj dzOBdz¢ HOjIsfw Jtod Htedmtsj Hddz dz
tctso Odzd j, OdzBEox@dtcso Odzd J )

MOtOCIsjteds § tshtse j dzdetsMmisd L Oldds®d g U § I§ dzE
Cdn d&jy Bsdzj § & dzw GARM(ER= SCSB dzlsfO C s s @ d BisH j 2 ) lsfo d
Bjte, o CtodMmlsOdzdzd yj M< dr btdzdf LBEAEDBCAD ~H Odz jstn® d3j
C 5dzls CBANE@,215(7)i ) SeAM@155(3)i ) (twdfy. 2), [fjtytffsss)
CoMmisdesy wWOMMisswdadj o 1 Isdle) figs j3bsddz) daqly O - g
ijls @O oL OddisH j 2 fipg6Ww (tedfm. 3)

A 3,155(3) ’ -
32‘“2&’ \‘ rd i - .Se
Pl [
[
eH
0)

[T
&
@
B)
t dmMAate®de d3j dzlsr btd{f @Pstees)C, 9 (Blstster n ftsCOL Odzr C s
————
3,49 ;: ::e
&
————— &
‘,H
0) B )

{ dMAte®e &) dzlsT bid(f @Bs@FES)S, o S’ D LHOEUBHQ @IS

1.13d 9 ts2 MisoitB j2dzLls B30 dzr S s86 J dzOHJOL sdzse (b g

1.1.3.1. [S¢EmiEOiazodets j dz' dzf | Mo 2 Mlse O

s O¢C B ' dzfs M¢ OL todztsd dzls § 8 jj fiy dz" e sd dzd
otsMmMMmlsOdetso dIsj dz dz" d3d Mo 52 Mils o d3tg". o3 [ fjad s HS s
stesdzz, yYlsts L otdYjls fas@EzdOddz rsdadds dSdttsoddf o

M3 L OteWw HO [6263d~]) Sdaskiz Ol d @, SdzOd3, b g df - o3t
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90Ok mMw o Hoej MBSOHdd: MdZOYOEZO ftesdmnr SHJIS
l SBKOL Bo OdA Y it @diAf sdat Odz! dzj 21 tg ¢ o t5HsSAldN ISDO dAis €
CJlsjtesO®ROISH Ul 62 BAE]. VW BOE dgf dgls @d j o3 W oudzy &
otsHdagd) o Ctlstste’r 7 otfMisOdeso dzj dadj dzd stoctse tol
OQtetsBOI d yd M G4 Wit Octagliffiddtniseo dd Mddz dzesects o
tcOMmiso st/ jM2Zn, S HI ) ftsdmMiosHdl ©OMStr Isd
vOSdd w©jofydd yYyombss d s g dzdiddg «disi  ©dgy dzt & dzb
LORR Misdlsj dzv &3, o Ijnrn MzEzyows, CH&OH ORED |
dzts, yYbsts o LOsadMmddsMmisd s ftedtetsH ™ HyP dzifiHgls
hOjImw tslsdesdlsj dzbadAR,, (titg) &1 d3 5 "Ej dbsd =4 1,38B) [62].
v O¢, 9 MzkyOj  dzj SlstetsdzsH tsdzlftedzlz 8 ts dzd'czj ) bz gf
Bisdzj j] BltedyOlsj dz dzlmt fiBlxeg s to, ts dasstER nQept Qs dz
io Yty dlsj d dlz¥ B dZOMIs! f md[ipe@60&EF68kd s M d

s OC §tckydlyfgasts? ydor ¢ EpChfthdy) dgsBdA)B +, 2, 1
lted oLOdditsH j2Mlseadd rOdz Sts6 ) dZOHJOL sdzseo (
tcOL tclzh Of Ismw € B gzdzy 5 dzfmdztisjB e OL -8 @ €z2@ tp B3 dets OH A C
Hteze dr MII0K d dzj dzd 2

¢ dzd @ H d ¢ Odz (MrjBBO 23) GBKLOL EZ® IsMw { to
bgddsj Is ©dzdzd yd MSdd3 dzOlstedj s ddzd COdzdj B o tOF t
o’ jJ EMOdatsd dzg s 0O @GPEBISHIsd3) Sdaz yj dzdzr | t61-Od
YHOE s dz2O0dzdydj BHdtscets dzj M tc@®is jddgbsls, (O b Isd
Mistcdtelzs Is tc OMmbhojizfrdz] ARG BORO OL SISO d Yi7g 7464 n
vOCYJ B'dzs dMMmMdzj HS9 Odzets oL OddZsH 2 Mlsady
B lsOddztbdga) o IsjltcOcCJHicsW ZteOdzy d M f sdish
Odzd-ts@H d 76 dzO)] Mz y0O©j BJj doL BIsJOHJOL BdZO B '
K* (thf) (btd)*, d EkEfmMsOdetso dzj d&zO0 S ted Mls Odzdzd y 4 176.0w 1 tid
o tsfls O dzistd tjolzg sizf{figf~ s H dIs EH & dzj tz§ s tc g a ¥ GEGCP [60,
76]. sOCY] o dzdljteOllkztecj dLojMmlsdeyr ftodd3jter
h jdedz" = B j daL S[BGRQH d OL tsdzts @

=N re =
N N
Q=S8, Se

40 j GO RBE Y dzdg O OdA Bdzs o boz® sMdzse j
22



| siflsOdetso dzj dzfj bgd d&syjls Brls! COC fd
dzj et ftod f jtoj desfpjy 1 dzj CltosdzO ) thas)detsdactOL d3t
SBiOL o Oded ] Stdfdzj SMtso [7f. § § tojda@BmHtsi) Q d® tafw i
fteddBjte sl1)1, o (tlttotsdd BSHdsSotc] d3j dedgs or £ O
sk O¢ Is dsdzj $ &z dzr -BYf jtedm dts lodsGiHtEDOR. trittdish 34 . 1 L
B dzd ftsdzzyj dz Htekzaedj Nediky whiskf @jls oo B
[79).

1.1.3.2. AsosWdLrduphéedfr Qezs? fEgndeoOa d O

Rdzsjtejfp € BjdeL snOdz Ss5Gj dzZOH JOL sdzOZ 9 5
Mo 52 Mighdddsd ) © §sMmdzj Hdzdj HJMWIs! dzjls BT @t
kj2, fsmowh jdadg 7 WesksWdLdujmSdd Mot mise
Sdetse dzsd3, dMMmdzj Hizs IsMv  thege Oozd B F G i g M fzists q
zzyj dzdz" | 20 tshdatsefipyj E®dedz'C Is f§ & s 1§ deBsifyfpldp jzds N
ftojHjdz dzr 3 ftesdLoBHA i IsdW j dO. 1 &zBets
JHJdzj dedw dzOrBBHW IS Htoddij dzgj dedw o ff tocts QUED)SH |
[80], sfzdzj ydz' & QPQEIABY 92, ( Stec Oded Yj MS dE OREHRL
[83,84]. stoetsdzj Istsc shtddiindgtisflz: atzdefjy o B dtsdztse dn
O teddizjte, COC VYkbswsWtster HA&Y MjdiSlsds da
SftejH]ddd $cdCRGEGORHMEE QY| Y Bz ISdkOH
ftoeddsj dgj dzedj o €COyjfmlsej Wdhkktstejmyj dzlsder mts8
dLotsHdzs] BjdzL sSIsdOHJOL 5dzO, dL tsBteOy j dzdzati
f 5L dz0o Ol datzBtedfO LOC o j CdzjlsCd. ) 5§ OHOW
o sMMsOdzOo zdo Ojls ddbsctzffr HE Oiddsdisl
sj dzifd o dzzd S teOMdzz 4% ek stej My g dzgyd s

N/S\N
\ /

CiaHas CiaHzs

O,N NO,

t gy dbetst tots hid,o tHedzsYjs h j j W  BOLS jtesd ttOS o
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12eddzsjL, Mbtesjdzedd d Moats2MmMlseo © CtststcH d dal
O tMmdese j bqgd

Il 1 lsts?2 yYyOfglsd tOMmdislstej dz@ 34 IssH "™  fd dzls
MsjHdBJRRR] 3] dzlstse fp B j dzL R Odz S 5G j dgOH JOL ¢
Coddfdzyg SMr M dajL O3 M jdeder 5 B daL 57 Odz! € O€ §
zd L 59 Odzgdzr d&3d B jHA LSER@BE .56 j dzOH

121lstsd3f dzj € fiyr ) dzji L OeBjjndgL dsdRrOBdf C2s,61j,d80H d O

ljteoar j tOBBIr s CttstocH d dzOyd s dzdz bdgl B tsizidH
9" ff sdzdzj dzin L SHDFEO | dedr MBHJ Y OlsMW HESMISO
BiIssHOR MddlsjL ©, MsmMsOej d MmMtesjddd 1§ ok
MistckzC lskztedes?2 dJdeW stedzOYydd. v OS¢, dzOff tcd dzgj to,
dL o degtels s 9 t52 md3sj Mmd B" dzd  sdzlzyJj dz dzj tc
[CulbgdCl;] Cubgd.Cl][85]. [HAdOSEE L yj Httzeddid Ool
YlsBubfdCl,] o ftdMmbikzlsmlsedd oBH'™ tOL tclzh Btg[BmW
fsilssi sy G JtceteBcs? bDisHEls Mt dddIsQ-dz
Ltsdzr wodzwe Isfpw fMdzOB " d3d thdetseo Odedw ozd, d o ts1
ZdOdzH sd3 © tsBKOL B Odzedd ¢ st dzj BE &.dzv 1 thy(leis
[CubtdCl,] dMmMfsdz L so Odzd B LID)SH D 2tc j~QiEsYodsH tdig s
dzs Isdzs 3 1 Is O dzts dzj hsd & O3 dzjO% fig'w i B sdzj | Hinils 5 DL
¢ s a3y dzjCu(lpd. @] [ RSy s BT 5! shfflzcig isiis odts 2d L ([SHHOA)
SHAdOCts fted HBBO9 dzj ded d B@EEICIE ¢ Eub§deCiAd il &) s>
tOL tokzh O sfyv HBs dMEBHA & tj OCj dzstsoe .

l fjtcor i twOBBISOR s Odestcs §HZO Y tshiptizigR O & |
CotstcHdOYJ @R IsOdzdzE Oltsdiisdz OL s5ls O  Bi'OdiAfz" j-H i
B4 dzls dzs e s OdpffdgdSLise s CRsglf d . 1 Of te d d3jQa(bad®@l;] fryc
d Cl(badCl)] , dz© GMdetse Oded d dzO dzd Y Cu-Cl §f &gl s f50Z;
dd3 Y dd f dMOdzats Hdd3j edzS[P6,8MIstesj dzadfd (twdm. 5)

L L

L Cl Cl Cl
>Cu< >Cu/ L—\Cu/ >Cu/—L
Cl Cl \L / \c| N\
Cl Cl
a) 6)

tdMml) el nfsdsy disj d dsi nGbdECdd @) CUsdsGlidi&)nse [
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JHdZOSC B jJHdBets ddej dzdv 5 MY smtsB Or S B
sSOdzdzOd3 dzgj BT dzts: BHded ©Oolstster MyudlsoOdzd, yk
Olstsds - Od888%c jHAgLidigj L OI485,86 WL sk OH j ¥ dzOdf - 4
LOYyYw sy dzj S ftse RS dzO B Is! MHj ZORZO ksds§ s
sztedetsets dMmMmdzj Hise Odzdw . t OB sls’ 1 byd frpls. Giagh -adfd
dZwils! Mw-no c®G . [dzd S OLOdkd, <yt ot 1]
o jMlsdz’ 7 2O fj cHfstad@ b lsi]l@e jjlaz ¢ ststeH d dzOYyd W
LOosdMmMd®ksmisd s Issets, ©SBO OlsBO OLtkO ¢t
dzdr, oBL®BsYydts tSBKLOLBo Oded) SCttsteHd dzOyd sdzdz
BsdesWH jtodz' o Bsdzj Ckdzvtcdzr & Sl dzj € Mtso .

1. 2. IstedH.d dgCy d sdedz’ § ff sdzd o3j tef

S BtstcH d dzOy d ts dzdz’ bfid difsty diafsd3 jtet©'L Hfg dzd Is! dzO 2 Is
Slsdetsmw Ismw Mt H dhlgdedzedfyls & o0 & Asts |aitatzCnj te O 3  disls H
azO, Colstster | o Mmotss syj toj H! Mmoiwd Gbdiss ¢ j ddgdts
NOsE CIO,E . l st skEgff dzOydsdedz’ §| ( sHpydekj iz @
dzd dz€ JtcOBd HIMCtjlsdz » YsdzdWwHjtedz m € tsAdiBY ezj
SOdzdzse Htesydes Mo WL Odzdzr dBIYHE MBS HilkzG
OB ddzt dzr §J Isjted3d zOdz' de’Ofk sagtcBB § ftotay € dg mw , d
WsdzOtcf C P tsC fid ddP [€0,(O8Memld] (, LeiHdgOB ddz! dz" 2 !
dzr 2 dzd ¢ OdzH .

stssteH d dzOydsdzdzr J f sdzif Bizey Oy I§ figw ts 6 s O dtf &
s dzZ"WKqCu, Ag) MK, (M = Cu, Mn, Fe Co, Ni, Pd, Zn, Cd, Hg) , X& HQE BrE ,
NOsE CIO,E .

lted oL Od BtCUHG, Ul ChH, (X =CI,Br)cbtde tstcc Odzd fig-j
so stedIsj dzv = B dzd i 5dzkz yJ dzCu(btdfCli,B{CaptCh), d Mt
[Co(btd)X ], 17 dzs EMlsOdztse dzj dzts, Yylsts f§ted HHIEBIOO (
1Isdr tjOCydqwea BtOL 28 Isfw  Isdd1G &, § tasHskz K l4sT
) 6L lzd sOOGd, [B§Yf d§ 6 dpeudgsfoh.df [ Bt § bk &ts
HO dL ndzsthdHBsAEjlH dB r(ls i s dzkz y Fudiatd) €Ik, i3y 151 Catzts
f tctso s das 0% 2

s s a3 dzjM(BEX ] [(M=Cu, CQuptd@],d d34 ©Dsf Rdzd o34 tc dgts |
dzdj. 1 jdL slsdOHJOLBdZ oats afMmjr MzEyoOws vse dz
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v OksdkOdkd OLEskO. [shisdSsor &g OS] Wo d
BjyHE MeBc?2 Otd &jlsOdspcdly. HEEE sdE  d

0) B)
t dimuls@Esj ddj ¢ s @GfCH,m sBIbtdi@d], (WM =Cu, Co) ( dzO {§ tod 3,

s s dzi ¢ iy CuBE)HQIO,)ICIDAtN}, d CUNOy)btd,B ™ dzd f t5dzlz y
tc j O CHCIG,),AH,0 d CuNO3),BH,0 btde f tedmMizlsmisadd d3j IsO
{BO MBjHddzj dzdv dd3j¢l MmMbesjdd] 2D {ddd]
C tsdzj ybtd} Cud dzgbtdfNOy),} . CIsd Ctsdzr yjorj WtOcetsi &
or difddzd e OdzH O3 (tedfm. 7). 1 Mmdzkzyazzd dgd R BB
CsoC] d&EjsBHhOdBsHj2Mise V. rdzv 1 ssegts Mmts
ZHjd dzOW 1 dzj Clstcy BisHOFH desfls! ( 5A10

1 tod oLOdddisH j2Mlsedd i J s ezts te@s JOIs ts figj tc j B
[Ag(btd)ClOy]. Il 1 lstsdz MzEyoOj] Mbstetsjdedd ¢ tsd3f dzj ¢
ydtfr, cGHJ Obtd &BjlsOkzdzO MmMeow L Odzr dEEMIsd C ts¢

Il . 0Sydd dedlstcOlsO Mmj tcj Bls®do T djofrfzC tet©Osfighs
Oyl ssdadgl/so sHO (2: 1) M o' MsCdd3 9" ~nSHESBOB '
HdOL t5dg(lasd.NCE] Allsg.5 | L Oadmddssmisd ks Isj &Y
ydd BT dzd o' Hjdzjder Hoj { tsdzipgistN@E AlsddEE H d
{ H§Ag(bsd.NOs] Alsg §94].

ltced oLOddsHj2MIse ddbsdeztsdedd H © 5 dilitstiklodd], dif
[HgClx(bsd,], [95]. [BtcOLtBo Odzd] Mtsslse jlsMmlseokz¥ h da
Bsdz! desets fstlsdtsh jddv dMrtsHd 7 tj Oc ] dzlgtse
Hyddd tod ©C ydhkdefinjdGLHBO [ICatpdD (bS] s MstsgH O € OC
Cdzyj dzlste Oy d f teffts dzeff disls i€ Is deigO(@ed]is 0 O dzd ¢ [
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Q) B)
t d.M.¢ ls o5 fdadfzjf dzi[ Cugfrd)s(ClO,)]CIOAthT} , (Q d [CUNOs)btd], (B)

¢
ocf
S
o0
oN
oC

{dmuls&s] ddd Aslgfd]s mMo |

s 5 i3y dzfigChfbsd], d o34 J Is Dty ddrfdd3 120 .  QlOHstsdsr  tisfiy
Mo w L Odgr BesmMisdSCsor di3dd OltsdizOdRzd ¢ Ddztsczd dz 46 62" ¢
fd SBtOL o Odz' bsaisfied MHs®Odzdgd yj ME OW E§f OCts9 ¢
orhjsyfdmnOdede di3d MHRHLAz] A iOdsd dqu, CGofhkbsgd d m
dd3j JIs Mistetsj dzd § YOy dzd dgjlstasids 2 tedsjiAflsdd  (frlo W L Oz’
9r dzd OlstBOBRd =~ dztstc O, O BJjdzL s dzj dzOH J OL 5z
CtedmMlsOdzdzd yy MEs2 OS¢ MsmMjuHdzd] Mdzisqg
dzr | Cc&BB@RIs'8748 ) (tedf. 98B) .
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0) B)
t dMO) 9 uistetsj dzd | MClthsgi] . cM €Hgdm, CH), § 5C OL Odzts d&zO f tod oBj
B) WtkOcdjdzs f OCt0¢d f RjSPRBER] S &z dzv to o

stssteH d dzOy d s dzdz" Min, Ciit) BgjGod Mizp tzczd f sdzz yj dz@ dz
L sOdzts dzt dzf = MRIOdEds otis@hiptbe Spcf & [ © 1 C o d dzts dzv tc dz
dMmatsHdz - IO C jldzls mair Y CCf sBtcOL k¥ Isfw C s dz
[MCly(bsdy],, S tslstster j W o dzv ¥ Is mMgClghsds]fiy Istdafzf§. Is Xe)dze, did
Co Ni §f sdzlz yj dedz" § S tsd3ff dzj €M 7 qMRL( Isf wuftsd]e 56 HP!
YdJ dzstcOdzy des 3z Olstsdzz oz sOdzdzO H 5 sdzded Is j dz' dz
I tlssd3 mdzzyoOj f sdzd B3 edzOY  yWMEr [ )t O L Usto Ok
Mowvar O yjtejL dBsmMisdEsoar 2 Mjdzj BOHJOL s5dz. J- B
dzd J Yy Jddsdsdet® dsslslft His (tsdfmp. 10) .

tdm. udOs] ddJ ¢ MBCBI fizf M [

sdfdyde &5d ftjHmisOoadlsj dv &3d € sston d @Y
Blsfw,  dzOffstg Hddjdeg,dzd v, § sdzlzyd dzde” § O GBS
B 5C f)d dzO IsIS[6u(@gGMelL gl , LauzOe d dz' dzr 2 Isj te dsd dz@idz d
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hjdedj ®BHdzsets dzOB d dz' dztsc 5 dzdbgdddzrHED dp' dig @ Gze>Y
mMoydvy f§sazzydeh damw {odiscpp(Phe@elbiods) § 0t Y dzj
o lsstdets ¢ ssteH d dzOyd tsdzdzts 2 M) W r's dzaffsigipfedts dff tnds
ks atej 3" COC L Oki2Ojdiz§ j BEwPLC Iz dzw ik i3 S O3]
flsd ydzOv HdMMsydoydw ©OCYJ Yhod o bH dils 2Y & &

CjtO®id.
) cOgYF|sg" &z Mzt sktcdzt r OOCIsjtedL 59 O
[Cuy(btd)(O,CCMe3)s] , BHAOSCt i dMmMOdedj MddalsjL O slsts«

JHddzj dedj ddi3djls Mistesjdzdd §odddhjteds?2 ypyfd
v jIsfiqw dwsMisdSsor &3 d SO HdsHA] dedjtdszj jtdssipyvd SQisas o3
dd3j i s € sfQHaOMdBO dz! detsj] S tolzy j dad § .

I cOpPgBy dmMods, Ut o L(OLMEMH PR M ed j M th =t
hjddd 1:1 o Oyjbssddbtedd ftedotsHdls ¢ dsBts
M 908 ls | Bz, (GgdMelbtdeo d CeO Mmdztse Odedd dedL ¢ 52
tcOMmMlseotstedIsj dzw 7 ftoJ HYf SdzZOG OF Is, Yylsts € tsdif tzg €
dzz ydIsts € whhtpfdds Odzdz L Istsets Mtsj Hd dzj dedwW dzj Bk H Odzt

[ sdzy SEdzv tedz" 2 B dW H | HOEZMR),LE| d3if 'dzgz ¢ ff) ts fzIEdy-] dz
BsHJ 2 MisQAMe)[(HXD),] M dLB' St ISOHJOL sdz@- (
dzj . 17" dzs B dzOtclzy j dzts, yYlsts O dzOtdzs ¢ ds OIS 16 jif
Hdls ¢ f 5dzd@gMeg(OMebGh, des fted §tsor h j dedd
sBtOL 2jIsmw d@sdzj § &z AOLHE)RMD] & & dgtfsdsjtcCHy dEZOa uds-dzd:
LOydw dzOB dzt H O dzO ! sOC Y J f tcd (OLH )] j dzdf
[Cux(O,CMeu(H0)], f ted & 5H W I jy(GCMe)OMelhtd]}n( n § B3O 24) .

30D 1Cu,(0,CMe),(btd),]

[Cux(O,CMe)y(H,0),] CHACN

MeOH | btd
KOMH. T

{[Cug(O2CMe)g(OMe)4(btd)yl},
o] BO: RBBWLOY | sOldr 7 SCtdf dzj Sfitse dsj H

g lstetsj da{QCMe)tbtd),] d (PLNBak(OMe)btd}nB M dzts 2 fls O dats
fsdsh v [q7udg. sOC sldjyodsmh' orhj, ¢j
[Cu(O,CMe)(btd),] W o dzw j Isfyw  dsts dzj IS tectatpr diisizd tecked]j clsCipizn
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dzd &3 Olssdizsdz OLOEsls@3 dii GXH " RA3H il © Bo © © zO Kzt
(tedm. dQOMe)p(OMObtd] dd3j d s ¢ tsdzd d3j B)dzts | o Mislstsds
dZzd e OdzH wWodzw jJIsmpw &sMmisdC so ' o3, mMeowLr a OW O
sHdts?2 fimd (tdm. 12).

SEtstcHd dzOydtsdzdz” 2B " df s dztff Rzl y j dz sO¢ Y Jj
[CUCHCN) PR B j daL BIsdOHJOL sdzsdz o 1 € o d d3ts dzizic dz
fdzj $ M dd3j QUODBIBEREOe (65 MRRBE Sdedsic H d dzO Y d s dad:
fsmisswh d2 dL " nGu(didHreeg),~, sl LyPrdirz § tseigg 2
Misd ¢ tsbtddegfde © dzH O di3d[9F. ted . 1 3)

tdf.eldtds dzd j ¢ S@FCHMyOEHP [ Cu

tdi. e ld@s] dod §j ¢ H@FLMR)OMEbid] Cu
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{di. e d@s] ddj Culbgj(dEOHRO [

g5 HJdzj dtfte)(bsdy]®.HH0 d 3(Etd)(gsd)]Ll,5bsd3,5H,0 (Hsbtc =
1,358 j dzL Sczlste € OteB s dagsto ©,3,50 d fdets s PC YO dAs e B O t6
5O), kOGCxy,] fjumsOodvsls fMses? SssEHddO:
fsdzdvHjtedr 2 WwOcdjdls ¢cMmhdlse bsd f Glaxf d3f)s gzH
BT dzd fdkujde dL Mo jyjftddtslssagtHid@mdhsd O
o ftdmbkismise dd fistsy ks dsinisidiple itz - AP dzsls (e d M.

N "

o)

./”

4
¢
.Cg
®Se
oN

Q) B)

t dm. s ktgts j ded § € 5 Bfis@]i9SH0 [ (AQ) s(ctd)(bgdN.b,5bsd3,5H0 ( B |
(o ®BtdR MdzyOw s dzOs divsdyfas) lsifgviz dic Gf uskz i syt

[IsH | dz detsts lsiigpladrds f steW Jicddesear j € s dgf € f
dzlz y 4 dz Hdzv tsBBdmr ~rOdz CB8GJ] dZOHJOL Sdzis 9 . 1 d
[NIOETPPptd),Ag]CIO,RCH,Cl, (OETPP = 2,3,7,8,12,13,17 MRtaethy5,10,15,20
tetraphenylporphyrin)l{ d dzdl ) sB tcOL & j v Zdz' sOIlsj ¢ d Mdf; dac

s sEts CHdBY dzj C MO dzd SAPQ®, 0 § § 6 F fzts ts @ ls 5 B )
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L ts dZD(J. 4 BJdeL s dzj dZOHJOL sdzsdz BT dz ff sdzlz yd
[NIOETNP(s09,] (OETNP = 2,3,7,8,12,13,17 A& taethyi5,10,15,2&tetranitroporphyrin)
[101].

1212 sdzj Sdzwteder | SRy dzj €Mr M dzd ¢ OdzH O dzd

Il  toj OGaGkffightdd L fMmd3j Md bdziztsdz/ + ¥ d tGaGkBtd,] 4 O
[107. sdfwyjddj BZE of@A @m | damtsizjj &j dzOH d OL 5 dzts «
1:2 9o MmMertsdz BjlsOdetsdzy o Isjyiddy Hokra yomi
s B § tOlskzter ftedotsHdls & ZsG:(bsdi s ddBiglisd,] [108 i3y
104. 1t eofMmjnrn dzkyjdeder = MBjHddzj dzgdV = - BDdz
s lsfpw BsdetsH | dzls Olsdets Olstsd@zOdzd OL 8ISO (tedfm. 1°F

© B 9
tdfr]-H)ISHﬁBJdZdJ cea@&m%)cmou fnlsthSJZdﬂifz(bSC))zSFBdsiﬂiZJ
Mtesj ded § CuBglfsdz] ¢ M O) [

[ sdzy CEdzwtedzr 2 BdWHjtedz 2 Ctd3f dzj ¢ My, hbidoe tsB
Is s dzlz s dzj . ) L Istsdg Mz y®) BdJOHJOLBdZz odzj HicW
) tcj L Ekzdz IsOIsj B' dz lItSdZI&CipJQZ(@IBdBt)‘ dzy € fhtd K dsdgis B
mMw dsmisd ¢ so[108 ( tod M. 16)

iSs

tdf. uldidsj dd§ ¢ E€HCHIAMBIO [ | r

s ts &5 dzRA(IM T [RUCKH)COPPh)(bqd] i BT dzd § sz yj dz' oL C
[RUCKH)CO(PPh)] 1 B j dzL 5R° Odz' (186 j dzO HidlOm bycdquisiyroqQ
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e CRE SslsEr 2 HEMs ReG(M)EKPPRD B d ddldy degj O ts ¢
BdPPhdzj “WodW jlkMmw dzjeCts EoBHWH (2 ckffds2,
dzj dzgdv B'" dz 9" B tc O dap(PPHICIKDE C @)L (ONfCiMber)d 2 i lsELNG €
dbtdf tdo sHdls § OdOdzsc d Y dzBBiH)COBRBY(E) [oTz )t fi

I ) zzRUOKH)CAPPR)(btd) ] StedMmlsOdzdzr B' dzd oJ H J
sde/ L Is ©tztf tepzdzff dz o dels e j deslstek S sk todz 2 O O dz
v Obsdksd OLskO c¢jkjtsydSdo, J Oksd kil
17). 1 CtdhmbsOdddyj MSs?2 kfOoCsoCj lSOCAMA C
¢ s dzls QLOGs T

{dim. v ldes] ddj ReCh)aFPREd)]

1 eafmi?2 odHddsMBictgitedd S EdY s OCH) ¢
CEHI Y ( SHAOSE Mok sktedOw JdW stesOydy s da

I toj ONagRhGL bhge o sfdasclsso 852 MjHy §tod da
LOBINjded] cOdzsej dedH 5o o dzlzls bod( 1§ Asjsdd@0]d 240y P!
BsHj 2 MBRBE M BjdlsksdOHJOL sdksd §tdo sHkfls
fdzi € MO Mdzj H 2 ¥ Rhfb&)EBr]fn s Mlls Ofg Ots YRW(EDBrik § HBE,Y | [Is
fsdzzyd d dL HJd®BJIsddahkzd SHNGREngG:BrE ¢ B)di dsf
[109.

lted dLEuydddd Ijteddyd MEs2 EMlst2Riba)Xdpls d
BT dzts B dzOtelky j dzgs, ylsts kjtedduj BEE M@y d 6O
Ldgislsjtedddui MSd2 §d¢ Mmussks jlshisokjls ©BEO
[Rhy(btd)X¢] [108. Clsts B' dzts f sHIso j il j 6zl to Hdpdhtsadswsdad
pt52 B&OMisd ftdmbklsfisobks s §sdshr f§ Rkgh j
BsfMls g SREXIREo W L W ds. v OSCy j-Mij S IstOEAIE € RE 5020
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wWodzj dzdw etz HR ) ZOBESh desYdzr 2 o' 9 Y - 5
5 Odzczlr W j t61 [89. O Islsdd iitea j 2 fls sRA(ptd)sK s B dzg Ofy 15 65
OBBEE ftcdotsHdls ¢ YyOMmlsdydes@glzs l9 d@ dgj " dgdosd@ dzHAt
[109.

Na[Rh(dmso),Br
[Rh( )2Bry] bid

dmsoT A= IRh(btd),NH,Cls]
NH
Nas[RhXg] %» [Rh(btd);Hals] —— )
p [ Hal= B |RN(btd)(NHa3)sBr,]Br
N lT
[Rha(btd)4Xg]

40 j B0t RaBls j L C RigHbidj S Mo

[RR(CO)(btdCI] sy ils BT Is! ff s5dzlz it IsodLS s dsts s 26
st ¢ i3 dzZRHAPECllicB Y dzt Sls  OH J OL sdztsd3. [ dz s O!
MM cOLBBBOLd i3 OBBJOSsd3, COC o IsojtoH G

"j dzdbtdd BBEOL 5 Odzd® O BBRIQAOBHEECH] FLEIBY dzj ¢ O

1213s sd3f dzj S fyr ) badd ¢ Odzn O d3sd  (

I 5L By desfls ! o tofints O GBPEHGLO YL kst MsBb
ydodazs?2 MW jtej BjlsOdzzO B' O toj Oz L 59 OO
s Odzczts o G11E1EF § §f'j 2 fpsdetaPy (@O)<THF] (M = Cr, Mo, W) THBIF d
fdted CedmlsOdzdzdL Oydw B tcOy s BMEaRRbaY # d o §HOHE d
oL OddsHj2Misadi  s5dzeMICOghl=] Mists diaftsiag dids 2 - S E
WHJtd ¢ df ziMa@PE)ebad) b mis O @) inls B(@DB:gode) bzd fHe |
ftedcetslstse dzj dzdzr 8 C Odzd j o ' MCQ)sfbtrIf* @ s iy 3IPts R B H
hos cft d €1t MfjCltesS tsbgdf S B tdasd dadtisOediss
Otz OL OB dJ 5 gdats dz' j Mo W/dgtf d2jc(@pae S O dbydiats 3w Iz Is
Brils: kOCy| §dkzyujd § SNAB)THF o L0 dipkstiz jdgi) <o

M(CO THF bgd M(CO)s THF
(CO) = M(CO)s THF =3z [M(CO)5(bqd)] {giyene/hexane LIM(CO)s)z(bad)]

lK
[M(CO)s(bad)] ™ _
47 d504 QRABIS Jsusy czIM(GRAQ], [(M(CO)s):(bga], [M(CO)(bad)]*
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122 stsBf dzj Sfyr f) LOKj N jdedzr &3 B j del 52 Ozt €

10 Majdkd 27 HtjHMIsOs dzj dzthgde tsfilp' T ¢ zfg st t(
Zzyjde StdBfdjShH fittjosHd 7 d&jlsOdduh s
hjMmlse j dgdzgOw yOfmils! OBl 5 CsBf dzj SMOB M «
l  lsOB dz. 1 ftedojHjder CtteHddOyYydtdeds j Mtsyg
tcOBtslIsSOR. s W pdfdd sd AmisC sdif dzj ¢ Mtse Mdg-H Iz
st 8, HAEOC dgj Clstster j tojLlzdz sOIsr d b 9
dzs EMlsOdetso dzj dets, ylbsts 5 Mo tsdd3 Mmdsdipls oCGielz ¢
JHddzj ded W d3 f dzhod O dsjOC) ity jBditS , dztsH din)'C CubhTldzj ¢
nOtcOCIs]j todzs tOL telzh j dzd[86]. © vPC ENMEz v isx diaff j o BH
Hdzw  Cdf dzj SMse  ddd Hd M dzd Is tc sdzdplstdfs ediHsdE t=d
BjdzL BIsdOHJOL tsdz) . 17 dzts EkMls Odats 9 dzj B, btd),Gli, ts
[CU(5-NO~btd),Cl,] d -NGh(d6l,] fMmdzj Hizjls dffLEB j {BEBA. o
Rsf j SlstcOd3 C szl figtesstf (BfsH d o sH dz" d&3d B ' dzts
CststeHddzdelzj sy Itsd St OssBsd® OLLO cEflj
fO o SCtBteHddOydd dj bkyombeskjl, Ikt jils:
wodzwe Ispw dtsdztsH j dels Ols dz" d3d jdbdjcimimhjO dgd o IS,
CsdB Mz yOj L OdjMmisdls jbgdsCdL ke @j tsts s dzezes S G €
dedj, WwWodzwwf: OCyjfbstesds ddzd HBdestetsdz o dzj
ks h jesmy LOBjMisdljdy o fYdsyjd]dy 4] HSCT
Yd MSd dzj otsL dstsy des?2 B dHhpdlzls Olsdzlzs € tststeH d dzO Yy ¢

vOC, dLikyjddj MnisGu@-Medi] SCdsjdiyszjtEdor ¢ ¢
ZdcOdH SCttHdddtel sisitpy CIsj t5aBdzaz@BizOdktis Bs B OL
18)[114. stttcHd dZ2Oydv o ls suc® din lsigj to dsu jofitsS fZD  Li@-s to
ded § dfgdgtgtlsj ded § fosdzdd3j tedets?2 yjfd, o Ctbtsit
or di3d OltdBOdd 2 HO.

1 totsdL o thaddg' W EdzC ydtsdzOdz! dzr 3 ctekztf f Ogd, f
ftojHMlsOoadzws s ddesjtejfm, Is.¢C. HOsIs Btdz M Eks
Msslse jIslse jodsdzth)ls fthdtdflafjlicdz’ 7 d Rsdzj § 2 dzv tdz
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g

4-NH,-btd
4-NH,-bsd

I
Q
%4%:}
z/ \z
N wd

NHCOCH;
4-NO-5-OH-btd 4-NHac-btd
/N\
Q
~ /
N
HoN
HoN
HO o OH

4-Gly-btd, 4—Gly-bsd

\ /

a)R=H,R'=Ph;
b) R = OMe, R' = OMe-Ph;
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S s
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/N\Q
\N/ N/S\N N/S\N
\ >\ /<
7\ /N
N N H—— =——
D—— z § C— \
btd-dp ,btd-da
S
VRN N/S\N

btd-dim btd-dith®
BJjdzL 5n Odzt C8G ] dzOHJOL szis 9
dzdw fjtejratsHdy 7 3§ sOdzdzis o
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u O B dz c
lted dzj tor Codgf dejj Gfiptalzr = 3 sOdzdztsogd i f tesdL o ts

L sStsiY dj Cme [dj Okl
4-Me-btd [RhL:Cl3], [RA(CO),LCI] [89, 110
5-Me-btd [RhL:Cl3], [Rh(CO)LLCI], [PdL,Cl;] [89, 110, 115
4-MeO-btd [PALCI,], [RN(COYLCI] [110 115
5-MeO-btd [Rh(CO)LCI] [89]
5-EtO-btd [RAL:Clg], [RN(COYLCI] [89, 110
4-NO,-btd [CuL.Cl;] [86]
5-NO,-btd [CuL.Cl;] [86]
4-NH-5-Me-btd [PAL.Cl;] [115
4-NO-5-OH-btd [PdLy], [CoLg], [FeLy] [115 116
4-OH-5-Me-btd [PA(LH),Cl], [CoLy], [Cu(LH)Cl], [115 116
4-OH-5-Me-7-NO-btd | [CoLg] [116
4-OH-5-NO,-btd [CuL,], [Co(LH)(OH)a, [116
4-OH-5-NO-btd [PdL], Cols, [Fels] AL H [115 116
4-NHac-btd [PAL.Cl;] [115
4-Gly-btd [Cu(LH)Cl3, [Culy] ADH [117]
5-Gly-btd [Cu(LH).CL], [Pt(LH),Cl] [117]
5-Me-bsd [CdLCI], [CuLClj] [85]
5,6-Me,-bsd [CALCI], [CuLClj] [85]
5-Cl-bsd [CALCI], [CULCI], [RhLCly], [PALCI] [89]
4-Gly-bsd [Cu(LH)CI;] [117]
5-Gly-bsd [Cu(LH).CL], [Pt(LH)CI;] [117]

tdm. & tots] dad § CudMastitdidy ¢ MO |
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[Odzj j BRHEl OMMdskt) d € tsdif bgg ¢ fiydsjfy hig
Hedstedr j] ckffr, Mysmssdy j § SCsseHddOyd:c

12215 s i3 dzjnS-ddd H 8L, ¥p5] dzL SIsd OH d OL 5 dzts O

Il ©ORsj dzd tsdzkyj d' SCtdi3fdj ¢ SAmdsCdH
213B ] dzL SIsd OH d OL 5 dzts 3. tdO0Sydd ftetso sH d dzd M
mMsdzjy 2 d3J Is O dzdz=sQH-b@l o tc BIs detOtts o tstc] OYJ s Glg © € dz
bksteséts ftodosHdl ¢ GBtOL 5o OdzdObtdH j fitd tolistes-dad'
dzlsts ftojHi Bdzsy jddj s Itsdz, Yl ddecOdzHl- W
dz" § SCtd3fdzy S . 168 HOdzdzr d3-my gz§ @B Jo izl dzts §  H -O @z
N4 der Mdzj HEzY Mg § d3indzi9g@usleOH-btd)Cly], [Co(4-O-btd),] AD d
[Cd4-O-btd),] . v OCdd3 BBEGOLBAR, o MazzyOj d&J H A -dzo
tcso Odzdzts?2 W tsted3y” . [HdZOC s © twOBSKSIS] Htkzedn
sOCtsets CRW dzidCils@Q 7 Y4 Emdzcedwrs BN & § sdzlz
[Cu(4-O-btd),] MDD, o Ctlststesd dzdc OdzH dORtsHJlsMw 9
stsets, o 1?2 Y] OBl §f Ozdz®H (& dziz ¢ P dztizlf-M ts
fdzg €Mr § OdzdzOHdw BT dz2d T HjdZzjdzr GCOC M ftofs
W sted3ss 2 dz@dAGI@ebt@,.Cl{ [ Hd4-DO-btd),] ) . ] sfdzj Hdzed 2 dB-" ©
BsHj2Mlseadi &3 o tsNadRdC,  Ma@{pibta) ts toots ofn ts 5 I dzR2N. | dgofsddi3!
C OH dfd@-O-ptdBIIHAOBtsy jIs Br s ftsdzkyj dz fted HsB O
s OMsoatstc® OB OC CCABL Jte@Heidy dsa@kizs ) M d3y B -
f sdzz yj dz SA(@IQbidNG. |

lteddzydf  Odz! dzs o 5L d3ts ) dz'-QH-bid d @-btd £ ts jsrcfq ls| @20
zO MmMnad &3y 2[1l8 ddO tsOeidsls Odzd d H Odzdz" -MYf § b5 € s fig &
OQolstster MHJ &ZOdzd o' atsH, Yt { tcs=dshisvdidtfdtisis (Otdiriz
O HiZY Hjfwltddtss Odzdzsets e OdZH O B OIVT 9

sd{fkz.
1 SLHdzj J BT dzd  t5dzkz yQHelatd, CCOswid g rCifr B rndz@- i)
tcOCIsjtcdL tso Odzr , Yt Lo tsdddas sHsxse HizREAIS

HcOdzHO © HJjftoslssdzdtcso Odzdzts?2 W sted3j .
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HR ) BO RBHY sdOCO] & j MY sOHsEd ¢ stten d dzOy(

st dzj C iy dhfdy §v BMdzd 4 f sdzz Y d2' o ICKIfBIS |
4-OH-btde § ted Mizls Mis o § K,CAs. M dits o LORR fpdedstisigdsd j wids] W
tcj OGjdalstse B'r dzd o' Hj dzj dz'  IslE4fO-b&)@pofCHj, IS IB(40zd y
btd)Cp Cl] AOH-btd d  J4lOrbtd)Cp,Clg] [105. v MlsOdzse dzj dets, Hists
Hj2fMlse dOLLfH!l dCepr sCtsd3 dzd ¢ OdzH O i([E(4-@Dtd)Cp GlltcAs 4 L
OH-btd GHj MBS tedmlsOdzdzd EOBHBME d3  sWiodglif Mg GEBPCpl @O o3
B' &z fsdzzyjdz fted dL dgj dzj ded d f)tsds@ dash JQi4 |
OHbtd) , ©® COyjMmlses] foBydtsets ftosHEZSIs@®B' d
btd)Cp,Cls] . 1 sfgdzj Hdzd2 By jls Brls! fdkZEZYjd €O
Moslsdtsh j dalpwd fOHbtCEO 1: 1. It eofmjn { tsddebid) dzo
CotsteHddzd oz j B/MW 1 §f®8 H |56 ez 2 ,(4CbBChzE!Ig ) S[BIeOL & j
fMujl SttteHddOydd jhj] SHddE Obtd@Bsd OL slsO

5
Gl
®0

t df. o @6 ddj ¢ BEQMICEBP [ | r
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) sfydzj Hdzdj] t©OBIST, fMowL Odzdtdg HOGHMIsasE fi
fsmowh jdar cjlsjtesdzd G OdzH dz' din § Brdyth,dy) 1P 1_J. dzO
dzv dn MddasjL © BT dzs M sdzd L ts oL@CigBH,Oy 10 PHZI 15
L 5d dzd3jHelhdz® -@H-btde Mslsdzsh jdzdd 4 : ME6 & O fsff
smdetso Oded W, d dns(@anig©H) 2 fiijs osdtgdz! [P d dzOHfhtds s € t
fsdz LW fjteor 2 &jlstH,-9HNE skstzd G B ZE 5§ 4k
fiy Is Alon@dbm)(O-btd)s(OH),) 1 ; o LMpEed)® § tststeH d dzOy d ts dzdz’
B dzd o' Hjdzjdzr o odHj CtodfmlsOdzdzd yj fiHE R & WsO
ts? My MddsjL O f -8D0BEsh ] ossHYtsH U
[Lny(dbmp(O-btd)(OH),] . s ted Mls Odzdzd ud M & dEg, YDy, " Ctaefdgttie
HdzY te¢, BT dd fosdzyjd dL bodkkzsdko (6df.

0) B)
{dm. v O] ddJ S[BHPrECDgR@H),] ¢ O(dbm)(O-btdl(OH),) | ( B)

1.222s si3f dzj SOz -ME3B | dzL 5. Odz! C 56 j dzOH d OL ts5 dzC

twH € i3 dzp 36tz dziints FAO dz! € ts ¢ j ddB+bifl @ L -NHizGsdy
Brdz fsdzeyjdz o t6j OCydqwrn =~ dstedHtso MEBNHS ,
btd),Hal,] (M = Cu, Hal=CI, M = Cd, Hal = Br)  Ag(4INH,-btd),NO;] [12]]. | fjdzk
BiHd tj OCydw fHtosotsHddzOMm! d¢& &z sipjdusjdeptds &
1 IsOdgsdz! des?2 Mmd3j mMd. 1 PdghfisNHLbtdg totg @ B O dodz OdzdzE
CdMmdzslsj HtodosHdl ¢ hd@E@NIEGHE) dBHER ¢ dsodid witg @ dio
ftoj Hdzsy Jdz@ (tslsjdzgydOdz! dets o tsL dzSbp-ted §  figi@Exkn s
sz Oltsdizz (Mrj BO 28), =ftld | tz0 dzizH s § 6 da
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VA-d R J SIstetse MHJ dzOdz 9" atsH 8 o Hf syledls,
Ud dede’ = Mt Hdiebdzf &2 § B~ J O 29) .

I sSLHdzj J tIsdd3 € tsdzdzj € Is d o tdifs tolrel ldstivtiotsias B~ dD
¢ i3 dzjd@-H-btd.Bro],. 1 7 dzts f 5 C-BH,-BdifSS s taHsdsdzddtc Iz j Is
V(MRjidBO 29). 1 tdzkzyjddetsy MsjHddad dedd d dsjJ
OBl SOHBIY MowL Odz diYHE M B2)[WBMIs St

/N\ /N\ /N\
S S S—» Mn+
~ / ~./ ~ /
N N N
NH; l NH; NH
yd ’

Mn+ Mn+
I | ]

T M1+
N
S - S
~ / \N/
) |
NH> H/Q\H

v \"
UDj BO RO dydOd dzs oL By dz-NHAHd §f © CssteH d

{dm.ulRds] dedj ¢ deBiHedRERLR [ C

| ©OBBSISOB' dzd fBHEsBdZ j tLOMMBEst  dzll)
OBddzsf tesL osHdE ®Bd ~Odzr S5GJ dzZOHJOL Sczts o . )

41



Moslsdztsh j dedw tj Ocj dzlstse d Infsdzezasd 2zts f 5B ddgiom §
fdzj SMtse M WEdshjddijilgd2. tJ0¢ydd ftsessHdd
so jtcHtsdE oadHJ . U ONK,-btd.BlRY dfi SNHZ-btAlg u (B4 dzdj - &
dzr ftcd Mz h do Odzedd tcOMmlso tstcts sNHebtdfOb]=Y Q@zfpez jH
dzj &z ftod G- KOCA] zfdH O ENHER)CE ChEd € df W yifdzed
sdedets? Mdsi Md o Isjyjdedy yYyomo. l1ted dzOcGtecj o
[Cu(4-NH,-btd),Cl,] f sMmisj fJ dedets f tcj-BHz-BE@] Ismwlss § 6;
Isj ez de®EBts?2 dzj MisOB ddz! desflsd § jtcosets ficfs
COdedd BJLO®BHOAsAlE @NibidddH OB rdglg Hfds dglz y j dz j&-J
Slsdatsh jMAJL:dd, Clbtter 2 5 dgdzj dzgds Oolststetss
NHx-btd)Ch],) [86]. &  totsd bsalesHdia] di3fd dzls j L  tots 9 O daNH-C t5
bsd)Ch d -NKbL)EL,[87]. 1 O thmdeseo Odedd MY j € Is tc®dz
fsdztsy j dets, vyt o ¢ csBYHENGDEP R s DO @ ss€u (
sdfEmnd &30 2 9-NH,-bt@.Clg i f & ullifffriz= § G306 2 9) .

ltced oL OddBsH | 2B o dgdH §:CltffREL] € HYHbtdo v | 8-
dmrtsHdls L Odj " jdzdJ -NBAHls sdzd s @O Iz g240mv4 B d VW
[Cua(4-NH-btd)o(CHCN)][PFelo ( M m § dd@233 O R dzls § 6 Mdzts, ulsfp- ¢
O¢ydd o Oyjbtsd ftesdmratsHdIls € tsdzg §f )OOy~
30, 31) . vsO0Cdd3 tBtOL B BN oz {,(8-tHC:He)-dz
btd,(CHsCN)J[PFg]l. ( Mr J &30 3 0) . wvOSyJ tj OCydvw CdsdzH
HJ 2 I)ICa(@@]),BH,0 ) -NH,-btde Oyjlstsdzj o ftodmizisfmise dd
5Bt OL 59 @MNICH)-PdR][CIO( )r § 3O 30) .

dlstetsjdedj Ctd3fdzj CMse B' dzts S tcj Hj dzj dets
C sl dzj N d 4-N(CHe)-btdw o dzW ¥ Isfqpw  BsMisd ¢ s d&3d .
[Cuy(4-R-btd),(CHsCN)4J[PFg], (R=NH, d dzd =N&3He) B j daL tsls of GeHschapitdtst
clkzs v OlNGBEOddscH O ¢ O0¢ M-NTHIgtds]AOH i Nf davd
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o8 5 [Cuy(4-NHy-btd),(CH3CN)4I[PFg],
[\ ¢
ala

[Cu(CH3CN),4]PFg o

Vo
N
[Cuy(4-Nac-btd),(CH;CN)L][PFglo

4-NH»-btd
CU(CIO4)26H20 > [CU2(4-NaC-btd)2][CIO4]2

Cu, aueToH

4o 3O Bdkzuj dedj ¢ SNz AOBILCN)I[RFE L, [Cuy(4-NR-btd)(CH:CN)J|[PF]
(R =CsHe), [Cle(4-NR-btd)][CIO ],

= \ Q Cu = N\
ST ’ /°
\N3 \N3

X
4-NH,-btd

4-Nac-btd

40 ) B0 SdEH | dzMhlftvd 4 Oy jlksdz® o fdmklsfmlse

t JOSydw BIWH,jtedetse s € StcH d Ryl Otptidass
BjdaL SIsdOHdOL sczsdz ) Mtstslsdesh jded jd3 1: 1 dH-tod
f dzj ClfIHfbt)CpCl)] . [ dEeOdzH S teHddedolz j Isfw BIst
s WtOc®R ddedd. (tedm. 22)

tdf. v iR@s] ddj ArEg.dadchcy [

lLOddisH j2Mlsoed] rdzstedH O yd-&Otddn wdzlezf dz
LWdtey ftdoeatsHdls ¢ -NEsbeEDL|$80 dog s GBY dzp ¢ ) dudsd J
desj Mbtetsjdedj. 1 13 MdzEyoO) dZdecOdzH™ - ts
ezt smw Istsdzy €5 O-BlBRIHGYH " OL B BL P Middzs 1l @lctc
1t Hte (tedfm. 23).
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S oc

{dm. e lR@s] ddj ¢ 6aHedEEPO [ Zn (4

1.2.2.3s s i3 dzj € B | figeL Is,Is1f,cCRB66 G Is f drdzO Is ts o3

mddsdw SBtsteH d dzOyd tsdede” ~-B s jsHsde@)ed ok dstéirizO 2
(btdag’E o COyYjMmlsej ddcOdHO dLEZyj dz0 BOdS.
HiMWisddzj sdj EfdddYad Ist@24lN]. si @ik didipotzd
BilsOdsd o {tdnklsilNagHi dOH) = I ohtsjHdftse @ dzt
Hjfolstsddtese Odedets 2 htdad'd s B dREDY W st diskzf O]
ZfcOdHsd. wddsjL SCtdfdjSmMses §jtjntHd o
Ol bt iso j toH ' 7 FCUEBLIdiMiSly) (fdzd Htwkzedn dMist
(HAUCl, d cdzi,PtCl) [124 127. 1 sz yj dedz' § kOS5 B tePE s
CtodMis@ORiA L ®L tcOL dz" = twOMmMlseotstedlisj dzj 2 ddzd
Msdd fklsjd oL OddBsH j 2 i NBugBr( i jods®i d& 28 .t Ofls ¢

N SH

// 1) NaOH, MeOH

s > (NBuy);[M(btdas),]

AN 2) NiCly'6H,0 nrim K,PtCl,
N sH 3)NBusBr M = Ni, Pt

SH 1) NaOH, MeOH
p) ) NaOH, Me ~  (NBuy)[M(btdas),]
S/ 2) CuCly-2H,0 nnmn
\\ HAuCl,-3H,0 M = Cu, Au

N SH 3) NBuyBr

dnj B PR L Sodiffad) Cfse

J Mz y O j Lsdzsls© B dzd ff ts dfNa(spldg][Au(iftds kY dzj
(solv=CH30OH, x=4; solv=H,0, x=4; solv=DMF, x=2; solv=CHCN, x=2) d
(NBu)[Au(btdag;] [126. s lstdls s d3i(Ha@)is BlO)lip(Edl)]. N a ds - f
Zzzyj d fted i) ftedmMsOoddadL Oydd dL SCtsBBEFey
GHO ¢ @H:0H)Nau(btdt),] Brdz ofrHjodzjdz §ted ChsDHsdz! IL
azzyoj & Hd SHoskifCdedz | J BJk(sv).[Gubtdspe &H
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solv=CH;COCH;, x = 3; solv=CH;CN, x =2 [125. v OC Y4, Co¢ d o
f 5 dzz NBuggCuybtdad,] . Odolste’ (EUEOd @ j sk s S d f)ds
His Misjtfjded BSCdMmdzj dedv +3, yYbts o' ¢dzv HdB- fy
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(M = Cu, Au)  NBu [M(btdad,] (M = Ni, P) W o dz¥ 8 Isfyw dstsdzj S Iz dzv to
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dzd yd Mlse s W k2 dz¢ yd 5dz0 dzd Lbgdp O dztzq J @ GIOHEE b s B @'
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flskzq dz' 8 dL czth-btek o &sjskisfpy 24 HisMis Ol s ydes Wz ¢
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zd G OdzgH s dzQId. o f jJ oo™ |
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[144, (EuN) [CoClj] [14Y, [Ptu(PPR),Cl] [146, (MesN)[M0 OS] [147],
(EuN)J[M0,0,Sg] [148. 1 Iy tMisOdz! dz" §j tj Oc J dalsT BN dzd
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dev dzd+ o 900CEkZEHRB] ddzd ObdismMW jtcj OtcctsdzO fi
Zdzj &2 O ddzd Owetsdtsotsets BBEMO.

t OMmMsoestcdIlsj dzd HdzvW tOBtSlsr o ddgj telsdes?2 Ols
HiGeOLOyYydd SdfwyjddJds d fijtejesdits? o OIS
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my ddzdegLh gt sddzd Is j dzi detgitdsiadWndsE dls

tddzlsc ] desmistczC Isktedzr 2 OdOdzdL Mtsj H d dzj ded 2
WicOCIstsdzj steOr Bruker APEX DUO ddzd Br usker
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[Zn(4-NH-bsd),Cl], 5
H""acnacbtd 6
[Pd(acnacbtd),] 7
[Ni(acnacbtd),] 8
[zn(""acnacbtd)] 9
[Ni(P"acnacbtd)] 10
[Co(""acnacbtd)) 11
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(NBuy)-[M0,S,0,(tdas),] ADMF 27
(NEt)2[W ,Sy(btdas),] 28

54



u O B dz c

stdMlsObdsc Ol dujNSdj §O0wO&) st §sdbyj d
T dad T
L:ﬁfiq afntg'gg-{- ) t. a, b, ¢ u, b, O(F;_Wm?g lit
dzq J
10 Pl 6’7871?)(,?;)3;,6762)10(3); 73,66:33;1;97%),334(1 0.0172
2 u2/c 26’0%%3'77(;1;;5 ) 125945(2) 0,0277
18 P2,2:2 3’818;%; f (,Es)a)o o) 0,0306
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6 P24/c 15’311?;3(;235(’;)78(1); 98,960(3) 0,0451
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. 1 to. ab, c i u, b,
udd mEge| (i H O dzdz
dzd §
9,0199(4); 9,9431(4); 98,851(2);
18 P-1 30,2572(15) 92,107(2); 0,0479
107,812(1)
: : 99,225(1);
19 P-1 8’88%%(%)8’ 19 2’?303(3)’ 91,038(1); 0,0285
’ 106,041(1)
23,4858(5); 11,5687(5)
200 P2i/c 25,7624(5) 109,9295 0,0352
17,619(1); 20,095(1);
208 P2i/c 19.223(1) 110,701(2) 0,0369
10,1775(4); 21,7914(11
21 P2i/c 25,2238(12) 101,64(1) 0,0736
_ 93,885(1);
22 P-1 15’5432(2)23’7155(;38)160(5) 94,281(1); 0,060
’ 114,244(1)
33,513(2); 11,3746(5);
220 d2/c 25,2893(15) 124,329(2) 0,0272
_ 113,626(1);
228 P-1 13’29813!;(27143(’57)203(5) 102,730(1); 0,0417
’ 104,707(1)
, | 102,9252(8);
23 P-1 9’310:?;2())'533’(3;30(3)’ 98,5005(8); 0,0284
’ 105,5487(8)
16,4447(13) 10,9050(9)
24 Ibam 11,8661(11) 0,0640
72,519(2)
25 P-1 8’73054(131) 8181(1)2)5 2(5) 76,6750(10) 0,0222
’ 77,2770(10)
33,097(3) 14,7383(13)
26 d2/c 16,8993(12) 105951(2) 0,0752
10,4877(3); 15,4825(6) 110,871(1);
21 P-1 18,6123(6) 90,448(1); 97,074(1 0.0678
15,615(1);20,151(2);
28 Pmn2; 30,127(2) 0,2104
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22 [fdmOddj MmddadsjbbdudmScda + CMfJtedd3j dzls

t# d dzls Gd(4-NH,-btd)Cl,], ( 1 O)

1 jtea " 2 fY toi@this o R0 ODE, KKERA&' ) .04 Stk H
BOo dzj dz teNDplisdo(®0B3G 4 RBzB & )3z 1lls pipf g s ®. dd-tsf
dzse s M3 " de Odzedwvw Mmd3i ! B' ZO BMIsOe dzj dzO { to
Isd uddedj dzj mMEtsdzr Sdrmr Hdzj 2 dL 6§ OC yd tsdzdzp ?

Is O, ftedetsHdz | H&ZY 46, Cslstster j BELQZ dftcitp
hjdzr ookbdzy. IratH 0,050 ¢ (70%).

I sstes? MicEfmyaeso jHjddd tjOSydd o {Isddzso
MeOLk BSBBOLEjISMY dj &C ¢ dMmlsOdzdd yj MSd2 4

Rs M jSkt YKBR3I5&A, (M) , 3281 (M), 1385301
1491 (M), 1433 (Mmdz) , 1339 (Mmte) , 1282 (M
804 (M), 779 (M), 753 (M), 603 (Mte) .

1 02 H, LS 21,9; H, 1,5; N, 12,7; S, 10,0.

I v yd mdzj GasCdClgdysS, %: C, 21,5;H, 1,5;N, 12,6;S, 9,6.

g d dzls Gd(NH}-btd),Cl,], (2)

b d3j MH,-btd (0,073¢ , @Bs6 @z'CUCLA}SH,0 (0,022¢ , ORdsdB ) o 4 |
My delsgdsdzf 0 3 tcj &3 " do OdzOM! Hted € sdBRdOIls dztg2- I
f OQoh d2 Hlgjddsdzt? MOHBE B dz BlsW d dz' Is tif tsde@df,W ©
EtOd or mMkh jdz ©# 90CkEAG]. IratH 0,044 ¢ (11

Rs My jChkte Y KBBA3F, (Mtg), 3350 (Mmte), 1614
1372 (M), 1153 (Mmd), 906 (M), 854 ( fMts)

1 02 H,PpodLs 29,9; H, 2,2; N, 17,0; S, 13,2.
Ity d fdzj CaleiQd@ENeS,, %:C, 29,7;H, 2,1;N, 17,3;S, 13,2.

g d dzls Gd(NHbtd)Cl]. ( 1 B )
s tOMmlso BRAEHO OO, KGEEa ool Bddse sets MY dsl
t Ofls o shitd (WOHSS , BB Rdzo! 5 dzso scE 5 MY jc@Wzd 8
20w  Md3j ! B3 Hdzj dedets 6 EA @tcd p @ @B | f tfd tsdzef YO
CSHdE j Hd&w {wd, B dd of Hjdzjdr §fmdzj (20 0OE
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Rs MyjSiste FKBBAT72, (fMdg) , 3377 (Md), @BHAE&P
1366 (fMd), 1129 (fMd), 915 (Mmd), 859 ( fd)

1 02 H,PpdLs 21,7, H, 1,5; N, 12,5; S, 9,8.
1 m yd madzj GdtsCaClgdys, %: C, 21,5;H, 1,5;N, 12,6;S, 9,6.

g d dzls Gd(NH-bsd)Cl,], (3)
s ©OfMlso BRAELO ODOTE, Gita Bdd dikso scts MYy kO
tOMls o shisd (WOHOE , Gk @ Bdzo! B dkzse scts MY diels @ )
ROw  fd3j ! i Hdzj is=6BEHROEds@®ROGE j§ €dedals Oc
tad, BT dd orHjdjdr §smdj EHOE O %cOmlso t
Rs MYjClste A KBES Gfteld 3280 (Mte), 3094 (f
1483 (M), 1347 (M), 1293 (fMd), 1271 (f
780 (ML), 752 ().

1 ©2 Hj dEs18,7;%4:1,7;N, 10,7.
1 m yd mdzj CatsCdlgySe %: C, 18,9;H, 1,3;N, 11,0.

t# d dzls Gd(NH{-bsd),Cl,], (4)

s tOMmlso A%,0 QOI08SE |, Gzt 8z ) d3dz .1 ,B5 dz H tsB Q9 dzj
NH.,-bsd (0,060, @GBHREB& ) dakz L5, o)t sd zse s s M
fpdsi " do Odedd dr toj OCydesdedes? Mmd3j md o § Odlz €
GBHA ~ HAEZY (&w¢. JT"atsH 0,065 ¢ (74%).

Rs MfjSlte )y KBB428, (M) , 3339 (M), 1616
1347 ( mdz) , 1284 (Mmdz) ,) ,1 077948 ((fjiplly),, 1703185 ((ff

1 ©2 H j dEs25,0;%4:1,9;N, 14,5.
I v yd mdzj Gae,Qd0BNeSe, %:C, 24,9;H, 1,7;N, 14,5.

b d dzls gn(NH{-bsd),Cl;] (5).
S BjLO9EmHESHBEZOL7 ¢, DNHybs( Gigdssd )e,d 0, 2 59 -d3d
dzj dztsdsdz Ou g 4 OC yd sdedzOv M3 M Y=i5OjAdE] hed elsq) de figtac
U isdg®dzd dzso " 2 tcOMmMlsetstc B dz ftesW Jdz' Istctse Odz
Brdz ftesd3" Is 6j SmMOdesds d or Mkh jdz. 1" asH O,
t a0, BN dzd f sdzlzyj dz" d & @ dzdigli H tizd bipkizis Btc Az §f O 5«
s A/l Gj S MOda.
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Rs MfjClste Yy KBBAGAL, (fdg), 3409 (fMmd), 3353
1589 (ft), 1528 (M), 1487 (f), 1424 (M

(Mmte) , 1014 9MhdA MdzB667 4 Mdx) M) 7
1 O2 Hj d@s27,7;%4:2,2;N, 15,1.
I 7 yd fydzj @gH,ZnCENSe, %:C, 27,0;H, 1,9;N, 15,8.

¢ d dzlHpanachbtd

S tOMmMNMBBEL, 00 ¢, 6,6 d&BRsSd' ) o Hadc( &GEiz3 B s
t jOCYyddzdzOv fMkjfm: Sdfwisd dzOm! f B ieGORTH
sjujdedj Hobknm Hdzj 2stc Ofdisifijdajr 2 jtesOedn IsCotdsAch dats oz Iz
HiSBOodzj dedw ¢ f§dzzyj dedes sz twOMise stelz 10 Isdzdz
Wtktctso Odz, ftesds' s ¢jSCMOdsds d o' mizh jdz. 17 |

Rs My jSlkte Y KBRY99S, (pdg), 2967 (Mmd), 2924
1507 (ML), 1480 (M), 1355 (M), 1312 (

(M), 928( hig)e) , 890 (Mmdz), 828 (M), 802 (

1 ©2 H,Puds 56,6; H ,5,0; N, 17,4; S, 13,0.
Iy d fydzj @z N4QB"%: C, 56,6;H, 4,8;N, 18,0;S, 13,7.

4 d dzlH"acnacbtd (6)

s Mmdjmd dmjiovdy 742 6, NHqARd (GBES&0) .6, 3p; 3
stdksdhd ¥ sdss 52 ¢ dhdsls (S OkOddlsdyishs:
TR0, {jOCydsddzow fdjf Sdfvwisddof: B[ &
eSO o Isjujded) Iste) RtsteQigyl,o ' 2t Hali s jees ¢
"O. 1 shdj Qi dadOntifee B sl OC O ¢ j ¢ MO sk
WiMSqd? fsteshsS. Jrosn 0,930 ¢ (80%). jst
d fitod o5jHd dedesds £ Otwdo Odzdd zO oL HER]

Rs MEjSlkte YKB3,06#4, (fipdg) , 160)6 (HHO4 1(5iBS)
1411 (fqdk), 1364 (fjdk), 1323 (fy), 1289 (*
(fqdz) , 1055 (f), 1019 (M), 891 (Mts), 85¢

1 ©2 H,paddgs 70,7; H, 4,2; N, 11,8; S, 9,6.
I yd mdzj CaEsN4QBW0: C, 70,6;H, 4,2;N, 11,8;S, 9,0.
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¢ d dzls Bd(acnfcbtd),] (7)

s Mmd3i Md BKCHEM)Cly (00246 , dddzsldHagnacbtd0,0446 , dodzsxiz! )
d KN(SiMe3), (0,039, dfizts2dz! ) BT dzts dyaias s Qandzj s &L ts8 O9
Nd azlsOw Mt j dal o OdzOMm* o Isj uj dzdd dzj s dz
sotste B' dz ftesWddz! IstcgazOdz] f § DY OGR dzy p zls~2 2 5
steso Odz d orf Mkh jdz. 1 ratH 0,020 @6 (35%).-
dzj dzr f ted d3j H dzj dzdzts A3 Sl d@taijoCChpE do tasQfpns o St O

Rs MyjClte YKBRO6H, (Mpdg) , 2992 (fqdz), 291 ¢
1315 (fqdz), 1257 (M), 1212 (fd), 1091 (f

1 02 H,PdLs 46,3; H, 3,7; N, 14,3; S, 11,2.
I vy d fisdz i@ oNeS,0,Pd %: C, 46,3;H, 3,5;N, 14,7;S, 11,2.

# d dzls Nifacndcbtd),] (8)

s Mmdj id NG, DME (0053¢ , @B dMarnacbtd(0,112¢ , e &' )
KN(SiMe3), (0,097¢, Gz &' ) B' dzts dgdEEEHFO 9 dzjj @€ yH @ dgdzO W
6 Bi"do OTCBOAGLd Isj ud ddj dej MBS HE" M di
Bl dz ftesWddz steso Odz d b Otejdz HEMEZSO. |1 2tst
ted, Brdzd tssBteOdzr dL tsBhM j2 BOMMr §tod dz

Rs MjSlte L KBLY @EMdmBk 1563 (Mte), 1518 (
1274 (fMmte), 1226 (Mmd), 1092 (fd), 1027 (f

1 02 H,PpodLs 50,0; H, 3,8; N, 15,7; S, 12,1.
1 m yd mezgBas,NsS,O.Ni, %: C, 50,5; H, 3,9; N, 16,1; S, 12,3.

u d dzldzn(""acnacbtd),] (9)

s fdzj d ZBGLOOEIE & G dH hcnachtd0,100¢ , BB &BUPK
(0,0356 , dfEs3z ) B dzts H STHIO o dpj jGditEch Gz dztc O fiy lsfo &S t
pOdzMw ftod CoidzOdzs? Isj i3 j 6 Ols z tdf jic salf dlsizi s jiod
Z§f Otej dz HsMEzn~ O. v jtH" 2 BMOLBS BN &z ttOMmIs
(1:1). 16dkkzyjddz 2 ©OMlse stc d3j Hdzj dzdlzs 28 -Oto
90ohdjMmw CtOmds) & tcdsisldd @dizls o s 0 GOlz" of rtefiphzr
I T AtsH @, (0AB%) .
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Rs My jChkte Y KBRBO54, (fpdg) , 1584 (Mmd), 1521
1325 (fte), 1240 (fd), 1174 (fd), 1086 (f
724 (M) .

1 02 H,dfBs 64,4: H, 3,6; N, 10,3; S, 8,3.
I vy d figasda®,,H,gNeZn0,S,, %: C, 64,8; H, 3,6; N, 10,8; S, 8,2.

a d dzlgNi(f"acnacbtd)] (10)

s fnd3j e j te NICIZOME (0,050¢ 0,2303d3ts)c4 ™ "acnacbtd (0,168 0,46d3d3ts)ckz
KN(SiMejy), (0,093¢ 0,465 d3ts)dz!" datds B O o rgzdEBF. v | 3ézts Offdz’ 2t (
it B doDzm30 Adede Isj yjdedj daj MEtsdzr Cdr Hd
d EfOtjd HEMEZZEO.(96B" UBH G, Odzdzr , f tdaf-G k=
yjdzr ftod dzj { sczdzsdz 2§ Otcdo Odzdd tOflse stedlsj ¢

Rs MfjChkte Y KBBAEPS, (H&K3 (fd), 1523 (fy),
1376 (f), 1327 (M), 1236 (M), 1174 (f

(mMdz), 802 (Mmadz), 746 (Mte) .

1 O2 H,Pua 64,9 H, 3,8 N, 10,5; S, 8,6.
I vy d fr) ezgiaBizl,gNgNiO,S,, %: C,65,4; H, 3,7; N, 10,9; S, 8,3.

4 d dzl§Go(""acnacbtd)] (11)

s  Mmdj Md ICaN(SMe),p (0,060¢, &3t @Hjacnacbtd (0,113¢ ,
0,316dzdBts dz' ) B ' dzs H STBIO o dpj jEeigi@dsh) Gz' 2Wdztc OMis o stc
sjuyjdedy 24 yOMmtse. ]l sdzz yj dzdzr 2 tcOfMmlsotstc BT
stedMmMlsOdzdzr , ftedetsHdz j Hd&Y twd, BT dzd 1M &6 dzkz
THF.

Rs M jClktc Yy KBBO054, ( ipds) , 11457853 ((fif)dz) , 1 414561 9
( mdz) , 1238 (M) , 1174 ( mdz) , 1086 ( Mmdz) , i
( mte) , 724 (Mmte) .

1 02 H,puLs 65,5; H, 3,8; N, 10,7; S, 8,0.

1 v yd mezgtBigH,sNsCo0,S,, %: C, 65,4; H, 3,7; N, 10,9; S,38

¢ d dzld@Gdacnacbtd)] (12)

s  fdjmd ISdN(8Me)E (0,050¢,  Odgdfs7d8Hacnacbtd (0,056¢
0240 BBz’ ) BT dzts HESB OO dzj dgs 10 gz Ists dzkz &5 dzO .
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T=50Au o Isjujdedj dzgj MU &JE toOfjtdm Ysdazj o dalis
Ef Otej dz. ) sdzzyj dedzr 2 BOMcdzw dzgd Mlsr 2 MOl
0,043 ¢ (59%) . stdmlsOdd , (dcsHd j WY
koSO CtdfdjSMO o fMdjnd sodksd/ via.

1 02 H,PodLs 49,8; H, 4,6; N, 13,6; S, 10,6.
1T bz HlEtE®s5Hs0NgOsS:G d A (Blg), 8CC, 49,9; H, 4,0; N, 13,6; S, 10,4.

u d dzldBr(""acnacbtd)] (13)

s  fdsj md IERN{SiMe),)s (0,050¢ O ats7dzH} "acnacbtd (0,083¢
0232BBtsdz' ) B' dzs H STHO o dpj jeeligidsh Gz 2Bdztc Ofls o Steo 1
sjydidedj 24 yOmtse. 1 OMmseatste B" dz 2§ Otcj dzOH 5
desdz d or mkh jdz. 1" atsH 0,082 ¢ (85 %) . jsto
dzr ftod Stdzyj destcdtotseo Odedd ©WOMso st® € 53t dzj ¢

Rs M jSlste Yy KBBOP55, fudgdk) , 12925( fits), 1535 (
1449 (M), 1387 (fy), 1327 (M), 1306 (f
(fte) , 856 (Mmd), 828 (Md), 803 (MmMd), 764

1 02 H,PpudLs 62,0, H, 3,7; N, 9,8; S, 8,4.
lr l{_q fl] dzmg42N903S3E r A (7}98),, ®:C,61,9:H, 3,5 N,10,0;: S, 7,6.

u d dzldQy(""acnacbtd)] (14)

s mdzsy d Bw(N(Svies),z  (0,046¢6 0dz d¥ts7dA:HY 'acnacbtd (0,0766
02133Bisdz: ) B dzts HEsB Op dzj dzi§ DM daxk¥ IEOdsE R@®. |
o Isjuyjdedj 24 yoOofmse. t OMmlsetste BN dz f tetsW d dz' |
EO. veo jtoHr 2 MisOS ttOMmlse sted dzihw dzj f tsdzdzat
Brdzd o©" Hj dzj dgS e ig@fHdeizr . I1%)~tsH 0, 038 & ( 4«

Rs M jClste y KBBP52, (fqdg) , 1585 (M), 1534
1385 (fp), 1325 (fmdz), 1267 (Mdz), 1228 (*f
(M), 828 (Mmdy) , (8P ,( iHd)6, (7id) .( Mte) , 715
1 02 H,PpodLs 61,5; H, 3,6; N, 10,0; S, 8,1.

It yd f ezgbgds ,NsOsS:Dy, %: C, 61,4; H, 3,4; N, 10,2; S, 7,8.
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a d dzldGd(""acnacbtd)] (15)

s fd3j fiscp j to HAA(RI(SiMes),); (0,0506 0,078d3d3ts)clz’H "acnachtd (0,082¢,
0,230d3 3 ts)dB! " deEtss B O 9 W RtiHF. v | dslzts OfMdz’ 2 tOMlse ste
sjuidedj 24 yoOfmse. [ OMleotstc B" dz k2§ Otcj dzOH t5°
desds d o' fMkh jdo. W) "B MBO®EEE, (F6BJGEBH g |
df fted it CtedMlsOdzdadd Oydd SCosi3fdi MO dL ¢
Rs M jSlste Yy KBBP55, (fQdB) , 2954 (Mdz), 1585
1389 (fg), 1324 (M), 1290 (Mmd), 1229 (@M
(cdz), 901 (M), 853 (M), 827 (Mmd), 802

1 O3 wigth: C, 61,8, H,3,7; N, 10,0; S, 8,0.
Ir ud fn ezgieds, NoO:S:Gd, %: C, 61,7, H, 3,5/ N, 10,3; S, 7,8.

u d dzldNd(™"acnacbtd)] (16)

S md3j md Isla(N(Ssvhes),f:  (0,0506 , 0d3d3)ls8df)‘H5hacnacbtd (0,0826 ,

0230BBEdz ) BT dfs HEHO 8 izl Oh Gy Wk OMiss ste 1 |
sjujdedjy 24 yoOfmMse. [ OMlseotstc B" dz k2§ Otcj dzOH 51
sk d o' Mkhjd %) StBGdMBO&EE, (18dc6H dz-
dzr fted it CtedmMlsOdzdzdd Oydd S dzg MO dr I
Rs i jClste YBBO53 (fd), 2923 (Mmd), 1585
1447 ( Mmte) , 1377 (M), 1323 ( mdz) , 1267 (M
(M), 852 (M), 826 (Mmd), 802 (fd , 741

1 ©2 H,pudLs 62,9; H,4,3;N,,9; S, 7,6.
1 r oy d ) ezgaBeds . o,NOsS;N d A ( HgO¥ %: C, 62,7; H,4,1; N, 9,6; S, 7,3.

4 d dzlgmCp ,(""acnacbtd)] (17)

1 jteor 2 Y thigggen.d BmCpHTHE)R (0,796 , i3t dH agnachtd
(0,050¢, GBlisbdz' ) B' dzs H TEHFOW faEdHs O i @& dic O filsfe st
oO0dzhw o Ijyddedj 48 yYyoOfmtse, LOIsjd3 B dz 2§ O
RnSH BEO WYV 4 stodSEEzdz ftcdetsHdz j HAzW (w¢,j-B
f sdzdetsds 2 Otcdo Odedd tOMmise stedlsj dzv .

l ststets?2 FY BigE B d BnaCp.GILi(TEF),] (0,090¢ , i3t dH hcna-
btd (0,050¢ , @R dKN[SiMes), (0,029¢ , B dz' ) B dzts H FHFO 9 C
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{4 OCydsdzdzOW Mgd M 4 tej dsj " do OO dz'o? Istg Qufig L
ftosW ddz stetso Odz. 1 tod d3j H dzj diZeatsidglz' 2 f Otitdff fNE@if o
fted GsHAE j HAW dics §.64] T%)sH 70

Rs M jSlste Y KBR966, (MQdg), 1585 (Mdz), 1654
1379 (fy), 1324 (Mte), 1270 (fqdz), 1229 (*f

(fdz) (MERS 694 (Mte) .

1 02 H,PudLs 63,0, H,5,6;N,5,5; S, 4,5.
I m yd mdzj GalEN4QBSBM %: C, 63,4;H, 5,7;N, 5,4;S, 4,1.

4 d dzls NBu.).[Zn(btdas),] (18)

s M md 28@Li0WaTe 7  O5dI=2dM Ntdas(0,0506 ,  G5cB éz!'BUOKd

(0,056G , dfdztsbdz' ) B dzts dydite®ld b gzP fztg d B dzdzOw M d3j ¢

ftcd CBRREZOIsdzs? Isj BB j e Ols Iz tefgjtec Codzy I§ p t5jd3dzd jtc GG
BOo dzj dz MBDBNY® 183 od3dk 3H j  OL Jtctso Odzdzets?2 o - )
fddLdy fjtejd3jhde @@’ 1o (IOPAHE] N Jj2B" 255
90dz, fHtosd3"Is otsHB2 d HJi Isddzse ™ d3 1 W dotct(d9 Lo
sted Mmls ©dzdzr , ficdeHdz § HAZY (a0, B dzd f tsdzt
sBi jd&3j OvyjbtsddlsteddzO d o' Hjtey dd@Azdd { tsdzizn

Rs My jChkte Yy KBRO959, (M, 2938 (Mmd), 2873
1426 (f), 1377 (Mfmd), 1336 (Mmd), 1233 (i
656 (Mmd), 634 (fMd) .

1 ©2 H,Pas557; H, 85; N, 9,0; S, 20,2.
1 r oy d fydzj @, NeSEZM, %: C, 55,8; H, 8,1; N, 8,8; S 20,3.

4 d dzl(§Bu,).[Cd(btdas),] (19)
s Md3j e j tc @dCEH(0,0236 0,125d3d3ts)d,btdas (0,05@; 0,25d3d3ts)dd! 'BUOK
(0,0576, 0,533 ts)cR' " dEtts B O o HejditiOH. 1 j O C y d s dzdfQjvic jfipigls jhfipf o
ftoed Cdi3dzOlsdes? Isj B J tcOls [z tefgjtc Cedzy I§ p wi3ded Jtc GG fE
BOo dzj dz MBDBA® 18T od3dz 3H j c OL Jtctso Odzdets?2 o - )
f4gdrdv fitejdihdeoOdzOMm! o Isjujddj yomo. I
ftosdgtdsHts?2 d HlIsddzser ds « Wdtetsds d @ " &2 o)z
MlsOdzdzr , ftedetsHdz §j HdzW (w¢, BTN dzd § tsdzkzyd d
Oyjlstsdedlstcd dzO d o' H j o) do Odaif204CH ts dzlz y § dzdzts ¢ 15
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Rs MyjiSlkte Y KBRI59, (s, 732 qJfe) ( Mdx)5,46 ( fdz)
1422 (fy), 1377 (fmd), 1336 (Mmd), 1360 (M

807 (M), 656 (Mdz), 627 (Md) .

1 ©2 H,PwAB53,2 H,7,9 N, 85 S, 19,6.
I'rud fdzj daslzeNeS#2e, %: C, 53,2, HY,7; N, 8,5; S, 19,4.

¢ d dzlgNBu,)[Co(btdas)] (20)

s Md3j e j tc @oCEK(0,0116 0,085d3d3ts)dd,btdas (0,032 0,16d3d3ts)d4! BUOK
(0,0366, 0,33d3d3ts)cz!" datdts B O o M3delm#OH.t | OC yd s dzgdzOW fdzj !
fted CSBBRBEOAdS?2 Isj &Bf jtcOkztcj o Isjyjddj 36
dzj dz QBB B, 090 ¢ o 9 didz HJjcECOL detseo Odadats 2
f4ted Bi"doOzOMm! o b jdusidapdsis o Y @ fnGs.M Owi js@dztsts - dz
B'ls oHE?2 off BHWiddedrEs d orf Mikh j dz 200 P2 O Ixffztes ]
CGHdz j] HdY {u6¢, Brdzd fwsdzzyd dz" fted k¢ Oteo
E,O (o dgjBBdz " Ctsddyjmisej) d d&jHdzj dedats?
9 UJAN (8ratsH 70%), MmMttslse jlsMmise j dadzts.

Rs MEIC@KBr , :2968%B( Mts), 2930 (fd), 2871
(fdz) . 1427 (ML), 1379 (fd), 1262 (@), 1:

Rs MYyJOE(sKeBr , 295K ( Mts), 2926 (M), 2872
(fqdz) , 1554 (Mt). 1468 (M), 1427 (M), 13
(fte) , 919 (fMd), 850 (fMmd), 811 (M), 738 (

¢ d dzlg¥EL,)s[Co(btdas)] Al A ¢(21)

s Mmdd igd " BANY[ECL] (0,050¢ ,  OdzddsOdBi,Ntdas(0,044c ,  GBkB &z )
'BUOK (0,049¢ , &Bpsbdz' ) B'™ dzts HtsB Pg @F dp§ s8zdz@ez &gz |
o Oz@fpd Ctdi3dzOlsdzs? Isj i3 jeOlskztej o -bg wmdziad e
cOfMlsotste B' dz fotsW ddz' steso Odz d kfOtjdz HEME
fesdzyd d' ks d d3d H D dadaticO frHschitsielz LEdsid® dEjt< i ©
Rs M jClste RB78 $Mmdzds 1455 (M), 1422 (
1181 1(0faR) ,(fp) , 1000 (fdz), 839 (Mmdz), 806
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u d dzls Bt(PPh),(btdas)] (22)

s fd3j Md B(@EHheE,] (3,050c , &8 @H.hHtdas(0,013¢,  OzdPs6ds )
'BUOK (0,0156¢, @Bstb&' ) B' dzts agd€h.Ola dzjf dptO S yaf ts dzdgoO-w
BihdoOokzOm!' ftod (B3Ol IsjifjtcOlskztej o
tcOMmlsotsts B' dz ff totsW  dz' Islelds 0 R dz ts tolOf. Bt jOdz h 1 8@ fmw
BOoadzjdz G j CMOdasMPOtsy d g dasls W d dz! stetso Odz d ¢
%) . stdBlsOfabfctsHdz j] Hdw tud, Br dzd ftsdzkzy
tcOMlso stc® ¢ SOz AABHE2aOFtd o' Hjtey do Odzadd BO
CHCl/ ¢ j SMOde. fted +2A

Rs M jClkwhd) KBr3054, (Md), 1472 (fy), 1433
1095 (f)), 1070 (f)), 999 (fMd) ,cdB36 (M),

1 02 H,PdLs 55,7, H, 3,8, N, 3,1; S, 10,6.
11y d fydzj @als NSRS, %: C, 55,0;H, 3,5:N, 3,1;S, 10,5.

¢ d dzldNi(dppe)(btdas)] (23)

s Mmdid Md NidgpgGl] (6,060 , GBd3h dHPtdas(0,022¢ ,  GRs® dz' )
'BuOK (0,0266 , &izs®@&: ) B dzts dgadBiB. O ot djj Qitsy d8ts dzdzO v d - o
o OzOMm! ftod SCtB3dzOlbdzs? ] Bt @Hbest . B 1 trdzi i
d kfOt] dgdgHttsOdey j3o97 j] B oSS tssBtOL d j Stod iPs Oc
YHJjddd t©OMlsalstE@ HH © , 90240u .6 (56 %) .

Rs My jSlste Yy KBBP49, (f)ydg) , 2857 (Mmdz), 1470
1261 (fdhy), 12BS6 (fmd), 1104 (f), 1070 (:
816 (M), 749 (M), 693 (M), 643 (cd).

1 ©02 H,PodLs 58,4; H, 3,8, N, 4,4; S, 14,4.
1 m yd mezgBat=,oNLNIP,S;, %: C, 58,6; H, 4,0; N, 4,3; S, 14,7.

& d dzl(l¥leuN),[M0,S,0,Cl4] (24)

vidtedL iz MdN)MMoDs5] (08286, A8 @&'CHClp(50d3dz) o sy
40 &Bddz f tHEK ZofOlti®@L s Ooh 2 MW MOHBE KESd

(15d3dz) HdzW  SHOdzPpEzg o3 ftoest CMistceOc dtetso @EECNH o Iz
CH.CI, (1:1, 60d3dz) . - j dggetlzr 2 tOMmMlsotstc BN dz k2§ Otcj ez

dets sz S ted fls O dzdzd ud MNEEEESOCK]S,H 2 € 6 & to SMoz 1detzfsdds)
fj ter Br zO EkEHOdzj dz20 dzOctej 9 Odzdj d&3 Iso jtcH G
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(5T2dgz tels. MEC.) IfEFRHLIDY 482 ¢ (63%). 1 td

BT dzd ftsdzzuj dz' Bj Hdzj dedz’ B E Otcd o Gkl GH.QNO fi)
(20:1).

RsMmy j CKBrps, ('fjydcs 1611 (M), 1484 (fqg), 948 (1

1 O2 H ] d&s16,6;%4:4,5;N, 4,7.
1 7 yd f defp@eth,NO,S,Cl,Mo,, %:C, 16,6;H, 4,2;N, 4,8.

& d dzis MeuN)[#10,S,0,Cl3(DMF);] (25)

s Iseo j tcH 5 d3iMe)d MoEH0Clz] (0(6866G Bzt &' ) BM dzs dgdzB
DMF. t 4 OCyd sdedzOw Mmd3d M! it &3j h do OdzO M i tc
YOMmBe: ©OMsotst B' &z (W dd biose Odz. [ toOdpy .
H¥ WL dj2 fOkse HA!Ilsddss se BMRA e G todsdagasi
Okt . ¢’ @pE6 0, 213

RsMmY j CKBrps, ('Hjj)dcs 1640 (M), 1484 (M), 1363

1 ©02 H,Podds 19,6; H, 4,7, N, 6,7; S 10,2.
1 r yd m ezgBiz=,N-0,S,ClsMo,, %: C, 19,5; H, 4,3; N, 6,8; S, 10,4.

¢ d dzldN0,0,S,(DMF )e]l OMF (26)

dddzsjL fHftosotsHddzd s BsHdW dydt s §16Gzdzts? o
tc ZELN),[M0,0,Sg] (26, d2hkjz! o BADRIF BT &z H 5B O9 dzf, ¢4,38€0 fi)|
S54RBsdz! )BBMRB , $ § O¢ ydsdzdzOY M ! fjtej Bi"do
C dzj2 BT dZ HEB O dzj BEOHdEdE)]. dztswe jf 2] L1 W 10L vigksH jctn '1
Br 0 fsW dd bieso OO Y i§ [RRuediiEsdy 2t sy t
BOo dzj dets JERLQ. A GsdaBdgj dzdzOv fMd3j M1l B H Jstg ud alzf ¢
ylsts ftedojdts € or fOHJj dzds EyN)idiy g @l o Cdadf
CtoOMmdzats? f dzj dz2S d dz0 Hdzj MshizH O. DNIFSHOzEG e v
s THBUu, tw©OMmlsoaste B dz B' istes H j ¢ Odzls JEB.9 O
stedflsOdzd , fttdesHd j H&' tad, BT ddl Fl kb
sjiudidedj 4 HdAdzg2(4D%rtsH 1, 28

RsMy j SKBig3, (' fyds 2925 (M) Mdz)l,64F42%;)( Mt 911 :
(M), 473 (M) .

1 02 H, s 23,8; H, 4,7; N, 9,1; S, 5,9.
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I vy d f) ezgia®zis,oN,OsS,1,M0,, %: C, 23,9; H, 4,7; N, 9,3; S, 6,1.

4 d dzlgNBL,),[M0,S,0,(tdasy] ADMF (2 7)

s Mmdid md  16IMg)#$EMoLSO.Cl{ (0,045¢ ,0,09d3c3ts dz! )NBugp[Zn(fday.]
0,079¢, GEB&' ) B' &zt GIEHON djf G S & dzdzOW @)
o' fHaHAw o Isjyjddd dej MStsdz CSdn Hda 2 5-
90dz d EZfOtjdz HisMkzRr O. 1 sdzzyj dzdz’ 2 ttOzHAsR0 |
His2 d of fkh jdo. stdmlsOdd , ftdetHd j HA&
HgW % kL dd HdlsddzsoBeEts | 270 ® [ o dtcOfls Sitsta O«

RsMmy j CKBrip3, ('f)ds 2960 (ct), 2874 (Mmdz), 1648
1236 (f), 1172 (Mmd), 1027 (Mmd), 959 (M),

1 O2 H,pPeds 40,9; H, 6,8; N, 8,4; S, 22,0.
1w d f) ezgiaBgdsl;oMooN;03Ss, %: C, 41,0 H, 7,0 N, 8,6; S, 22,5.

t d dzlgyEt,),[W,S,(btdas),] (28)

s Mmd&d Md BELLWSCld (0,045, GBB3B &H,.0tdas(0,0206 , dfdstsldz! )
'BUOK (0,022¢ , ddd3ts2dz! ) B ' dzts H THE.O o tdzjj @lsy Bts dgizO W d ) o3
o 0dzOM* ftod Ctd3dzOlsdets? Isj B jteOlskztey o Isj uy
SMOHEBE Br dz BlsWddz Istctsed®da, dgd diplall Qidedz dzfs dic fsmpld
ZzO. [tOdzyjorj BEsSCSSBKLOLM j SttdMmlsOdzdzr B
HtS +2Auw. JrasuH 0,016 ¢ (28%).

Rs M jSlte Yy KBBP54, (fQdB), 2973 (ct), 2875
1388 (fMmdz), (863 (Qfhap, (B3 1113 (Mmd), 1
816 (fq), 784 (M), 641 ().

1 02 H, LS 29,7; H, 4,1; N, 6,9; S, 27,0.

I v yd f)dzj Gz NeSHW,, %:C, 29,2;H, 3,8:N, 7,3;S, 27,8.
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L0 0O 3. t(jLbkd kOkT d d& B

31ls B dzj S ZLfy -Gdsd B3B8 j del SR Odz' S 56§ dzOH  C

311luddals j L § 5 B dy)-SHn-tsopl

] L Od &3tsH jCAMplne-Hy-btde L Oa dimd di3sMmisd ls & &dzts
ydd d MismMssO® SCtdmlsOddadL Oydd ftwodotsHd!
U[Cd(4-NH,-btd)Cl;], (1 B [Cd(4-NH,-btd),Cl], (2) £ Cd(4-NH,-btd)Cl], (1 B[140.
17T dzts BB dzOtelzy j dets, ylsts €AY (10f fo)s o JyH btdzel d o s €
M qielstseo 52 Mdsj Md Htod lsdzsh jdedd toj Ocl @R
] sdzz yj dzdzr flzd s zm Pdzs ! tOL B gzérd 51 O O dziz O dzétztz
odHE CSttdMmMsOddss. 1ttd HOM dj2hjd& z§f Otcdge O
fdzj £ Iffigidzz yj dzdz' | StodMlsOdzdzd yj MSdgj WoLr
tad, Mbsjdd] Ct@EfdjShMcse sfdmOds o MmdjHL

r dzv Istsets ybsser tsdazzydls: Csdi3f dzg €M 9 9
ftoso jH]d2O Mjtedw L CMyjteddB dzZstso. ] fisksdsrizsh
toj Ocj dalsse, dr Ctdeyj delsteOydd, MsMmMisOs twOML
SBOLEs hdRfw Ise jteH™ 7 W OL -fif tcjtsSo ldste [ figOENS dtefy, |
HT j WOoLr ddijsl nOwOSkjtedmisduds j MijSilsts
ftcj HiNls @0 dgPAp'dz. 4 .

Il . OCygddd-NE,dECIld o MmMtslsdesh jdedd 1: 1 63 dat
ZOldzs?2 Isj i3 j Ozt o ©OL d 7 Ekfdasa dedn Bddg
dzd o tsHMGEGE HOTlYo e Gn fQfdtadsl 5 0 WIELED t tel O fif ldcostEfER: t
MisjtfjdataBy jdedj StodMlsOdzdzd yj MLty 5% OsdnOF € 1Ots d).
Ef Otcd o Oded d RO ydzsets tcOflso st @1BB O HAf i
nEHA B WOZHOjIsMw ftod ftoso jHjdzdd toj OF yde
steOydhH E€EFLO o' §f GBMOREEO ftod Mdjh do Oddd O
Vi Otcdo Odedy tod OCydodzdets? Mmd3d Md fHted ¢ sSd3dzOls
fMd3j Md C PR Msddzy0] kf Ottdo=GhREW i@ fiptde tiz
JHddzjldhy jC tsdzd yj Mise j dzdz’ d3 o 'mn tLHdA) dr Re ddHejdz, H d
tad.

s 3t d2jfi fif sdzd yJ Mlso jdede” 5 o' ASHESE BBKEOL 2
cOflse St [Qd ] § WiIsd¢S tcOls-tthdts dlLts rolsi§jCh s ls
Yow s tBOL Ejlshw 1 fldsj,dy RHEbE B Grp tzhmsd ) .
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It OCudbM~-NHbsd L d3j dgv W tslsdetsh jdzedj dMmnr
9T Hjdzjdgr IsOCYJ Ited St@R3fdzi MO, Ctltste’ g
Isdyder d3d B J dzL SIsd OH d OL S5izO deidzdg L € ts 231 dz PN tc d
i OCydd ftetse sHdlilpd Hdeyj OB B E@®F, ddi. f Iotc
Md3j " do Odzdd MY d tels 58 (18%f ¥ O fiklsbstte s ot S @ df CYts ddy o df
detsh jdedd o©" f OHjdedW BMOHCO dzgj ftosd@ms ¢su dlb o
Hdls ¢ tBtOL t59 Odzd ¥ UC4itb-olzdChls(3 Pto g H if SiB @ 1 ezts
dz dzd W, C Slsstets j-Mffist sHasdpk s dris § o H § Hdasid-d Is.
NHx-bsdCl],(3 B . 1 tocd oL Od di3sai jNHifpsde dod tOsdd@dh j dzdsk
fpw € 5 BCAENEAMSACL], (4) . 1" fOHjdd ¢ todhlf @dddqy.
Hdls ftsiisjfjdds ftd MKEi"do@dkf)f detsBdtsc tz- to
L tsMmj dzj dzOH d OL t5dzO. sOCY ] LIl Ctdff dzj ¢ Mffp-sB
so stc® =thBfvu ) or asHBSAE 60%. | HOdzdesdz Mmadzizy
ftedmizls misoskyidls 2 f HfIcgsH EGSStcr 2 Bf dz tB dzOteky §
MydCteuiplsy dd
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v 0O B
utsflsOo ko jteHts2 WP , o If BiAzElIGRGEEH,td(L) o tOL d 7 kfdtse dwn
] EtOH
EtOHH,O0, 25 AC _ -
Cd:iL | Ce™', M 25 AC 65 AC
dtsfls 0o ? Is utsMisOo® Iso . utsMis0o.? Iso utsMlsOo’ Iso . utsMisOo’ Iso
10t 10(70 %) 191 B 10(90 %) 10 i¢
1:1 "
102 im 191 B " 10( sfdetso dets 2,1 § 1 §~100 %)
) 10(35 %),2 (30 d
10t 1Q1 B2, L 10(90 %) L i
%)
1:2
102 in 10, (Asfds8s dats2 L 4 10(85 %) 1Q@2,L 10(~70 %),1 §~30 %),L
1:3 10t 1Q2 191 B2, L 192 L i¢
L 10! 1Q2 191 B2, L 2 (~100 %) L id
' 1072 im 19 2,L 192( shdztso dats? L id
aAlss jlcHOW WOLO, orfOahoOw dL tj OCydtsdedzts? Mmd3j Md;
b)ylse jteHOW W OLO, ftdhzyj ddow ftd] z§fOttdes OddwY ®KBOstsydksct ttOflss steO;
c)o tj OCydodzdzsdz teOflsotstej dzj B dzOtlky jdzs Iso jtoHts2 WOL T ;

)t SMYjtedds dalsT

dzd

ftoetseo sH d dzd ¢
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312ulstetsj dzd j ¢ s Bifipzpd,hasde Cd
3121.t jdzlsc j deslstezClsztodz 2 OdzOczdL (t &)

vt jdzdj CStdifdzjSMse BT dzs kfls O deslo@i) vezts
v sy JLhsekzSbzted &3 Misle jlsMise s h d
ofMjo Codf djs nMofs OlsGdy ®&OREEIPso ™ & OIs wzEOc
sy Sty jdd) yYyiikEtsOHbscts OlstsdiO

/ M
N |
N

Q =\

~. 7 Q
N2 ~_ 7/

N3H,

tdf.v RB. C sotcMHd@adficdzyj dd' & Csdf dj ¢ Mo

dt5) HdAAAY BJ ¢ Is Mishefsy daffdsd RO, o ¢ &Ebats d3
CosteHdddelzj sy Obtsdisl) Od sk Qs (Nt Ugt &HizRi df ™
B sOdzdzd yj MEdd3 yJ dgbtcOPBEshMtsdBHso28 B ¢ 6
yj fgdCl}, BtOLEZW Misis]f Saflsbmmsrz dEd@@dH' d&OMn
f OteQdzdzj dz! dzts. [ jy§ dzsMEsmisdetsj tOMMISHY &d j2 3
HA®e yYlsts EZCOL Y OJ BswkzP2 Misoa d j . v OCYJ d3J Y HE
fMdztsj & o AdEE@B dzsm@Es s v ¢ SQAMEAS dzfs OFA BAZ( Q) SANM A
i2,88 ) (tedm. 29).

{dfm. v le®s ] dd j ¢ Shdstilf &y Of 56 OL O dz'
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) dZzdlsj tcOlskztey dL e jmisj dz i3ts dzj € ENEY tc
btd)(CHCN),},|(PFe). ) O dzO dzts 6 d ydzts 2 -NHissdd¢2d. dz0ly dH Q dafidts d3
dzj ded d 3j  FizcBOGMb iy dzd | © 6 &t ¢ FAMIAG s @IS s '
Mizlsmlse z¥ Is.

st dzjXdnd ftoj HMIsOo dzw DIt sigAsEilIg s, 1 BB OL B9
{CdCl} o Hisdz! b. sd ¢ ENEEptbgdwd dzw & Isipw  Is j to d3d dzO dz! Q" ¢
E siw ¢ ZOdzOtedzts S tststoH d dod o'y . C19 § thdzE
MistswddgdyH &  dzts§ s I Is-NHigtqd td2f &5 datezH & oSId4t 3j, 4HOEaY;
Ubsts ESOLT 80K ded® ¢ dg@zz®@yud joed M.ad 0 @)z. MisHig-dzo
fsyS Od3d dzOB dzt H O SIPANAGSEBERSOT|F" SO AZ0 B 956, H ¢
Cslsste’ j] MBjHddwsls Mtlse jlsMisokeshdj §Odg:S
W o GHds?2 §oshSemlsd ( BOCHdBOdR dsj GlsS &
0,12 ) (wifmtc®os ddv: o dL o jfldasd NH- M
btd),Bry], [124 tOMMissW dzd j iy HE § &shSshsw & ddc
SAAAN MmsmkOoadvsls 3, 05 |, -Hyjskd Oz if)wsh dzdsj lud
Ostsdiz3O0 Br 6 MtcOodzj dzde fy CI .

0) B )
tdfm. ulSOsj dzd ] QEER .dzjAB)O®C Bj dzs Z§ OC 5o Cls ¢ fj S Stsdzlis
SLLLNIsEGedzy §t5¢ 0L Ode

#t5d Hdijasdyg » 42 WOH J D] dftgoOl ds o
Sdz SBOL 50 Odz MH o B4R . QA B Y ) {-NH-UEOts H
ks sy Os&OBd OL&kO ¢jlsj BsydE el e d
f esMC shsw g ddcOdHtss MeflsOodvjls 3, 45 ;.
fj2 MowL OdySAM AltsdzS RO (3, 18 ), des dz
Mizz yov s, LACEPE@ERECQj§' cjlsjsydsdizse (ted!
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0)

9)
{ df. ubs3elsj dzdj SRl dzjCMO 2 (0). AwOcd) ds kfOSso
SLLLN®(sesdhfdaj) . 5C OL Odz

Il s oamjn Bbttjn ¢ B ENPGD-3, Rdad dg'H dipfectao ¢y =) |
d2" » MmMowL j2?2 dO~tsHWISMW ) dBAJELId 94 i OT Jsdl
Istej » Mtsj Hddzj ded 2" Mdz® & adfdz€ O Is mw

v O B dz

I Mdeso dz" | HAzdder MoaweiL 2 ( NHrbisdsf dzj S mMtse 1

[Cd(NH Z'btd)zBrz]n

gowr! 10 1B 2 NH,-btd
[122 i
Cdi N* 2,4400(15) 2,355(3) 2,443(2) 2,495(4)
Cdi N® 2,4588(16)

2,57936)1 | 2,5441(10% | 2,6048(7);
Cdi X 2,727(1) 2,732(1)
2,6536(5) 2,7339(9) | 2,6095(7)

CoiN? 1,425(2) 1,378(5) 1,392(4) 1,42(1) 1,3868(17)
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3122.RsMf jClstetsMC s dw

VHBBdzr d3 d3j ssHEsd3 EkZMlsOdzgse dzj dzgdv M smsB O
fsLotsdzveshddz dzOH jy des dH ] dzsdf dydicise @la'j dzd o
JsmwmtRpC btesMS s dvw. 1 sdash' »ote bstBilz0 Misa] dzv$ sslsiy
JdzH S Ok steisd MY tsMBEMAS & totg ] zB8RJ d 4

N"V‘WF 'W 4-NH,-bsd
] a-[Cd(NH,-btd)C1,] ]
_”‘\\W _W a-[Cd(NH_-bsd)C1]_

B-[CA(NH,-btd)C1,], W B*[Cd(NHE-bSd)Clz]”

9
cm

4-NH_-btd

T T T
2750 3000 3250 3500 cm’’ 2750 BOI(JO 32I50 3560

o) B)
t dff. R SBiRY.J Clster ¢ BBHRABRHEDRACH], (1 3B B H-[Cd(4-NH-bgdClo]n (1 B3 B
[CA(4-NH,-bqd),Cli]. (2, 4) dNHbqd o Gbl¢tOgE e Odzd2 ( KBr )

| Odzj dzls dz' d3 € tsdzj N D fips ¥ B3 dgpletzahyy 24 Msslse jis-Mis
Mr3354 d '81910ttdmdzj ¢6ts € tstster d dzOy d din o3 )¢ jsLis@s;
slsdzsmdlsmw ¢ d3j 3 Bsdzj ¢ 2 dzwaeNitRt de. s HIG tefipdzirap@ j
Cotsten d dz0yd N dade Odzn @ s EIOfAE € fifjn sHdls Md3j M j d
3NHy) d fYswoedws Ilsfqw Isted HEsY sdzdzdlsj dz@ dz'y
stststeH d dZOydW didic @dzis® OO il desHddtleazO8 Md3j M j
5B &zOMls! or Ms¢dan yYOMbsls, Ykt MtsedkOME] s
C ts 3 dz[CE(MNBH,-btd),Br,], ( Is OB dz. dzw6 ) G ts B dzj £bfyits o dzCip dzZM H C
Odz0Odzs 6 d YydzOW § Otels dedp@  (dslOmBls  t6ls d3jtdscfifts.! , 3 yls
Ctsdzj st lzt ¢ * B dz MH] dzOdz o esH B pMiOLMI
Bsdzs S tod Mis Odzdzis o , ez sagfizzE © ez [ o ¢,
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u O B dz c
Y OfMmisslIsT 9 Odzj dzls &NH) € sdzj B Odzd 2

1 OB St w@H)Is seHqd

4-NH,-btd 3354 3296 3190

4-NH,-bsd 3344 3300 3188

| OB 5t @)l s C & BINEFE BIPF Y B2 , dzj ZyOmlse ks

[Cd(4-NH,-btd),CL,], (2) 3437 3350

b[Cd(4-NH,-btd)Ch], (1B) 3472 3377

[Cd(4-NH,-bsd)Cl], (4) 3428 3338

b[Cd(4-NH,-bsd)CH], (38) 3447 3358

[Cd(4-NH,-btd),BrJ], 3450 3364

1 OB tc u@F)scds C cBINEFE HPFRY B2, CSSKHJd]Eso

O{Cd(d-NH-btd)CL,], (1 P 3354 3282 3101 3066 3030
U{Cd(4-NH,-bsd)CH, (33) 3355 3280 3094 3070 3038

313w ddzlsj L d Mmistets] ded JNHEOSAFFIALD)S MO [ Zn ( 4
lLOddisH j2Misedj BJLOBHAMSGETE ~ndzsted H O
Md dzj ZOHJOL s5dZO ftcdossHdIls 5§ BRB@OYEY Otettso BB
OsdismMW¥ jtcj Otectsdz®. stedMmlsOdzdzr , ftedctsHdz j
Zf Otcdo Odzdd tOMmMlse stc® ¢ s dzj ¢ fip@3tsey j fisdziBMds ' u |
sO¢ 34 Htwd dMmftsd L s O0ddd 1 Isddzso & ts ddl fydzx
ftesHEZSI o 1t Mzzyo] {dkzyojlsmw M mkh j

LOGtew L dzj dzdz" a3 d Mr §167%2" d¢3d toj OG j dzls O d3d

dlstetsj dad § Cosetfdiay C ig@Ptej Hj dzj des M f sdytsh 4 ¢
fsdzd 3 edz" = MBiHddzj dzd?2 S OHBIW S dzj €M Yy
YJ dzZlstcOdzl dztidsty s@O s 5@ . R dzls j toj fdats, Yylss o
Isd OH d OL tsdNsigptd)iCEIN,( 4cHj B O dzEde dkin® O dasa
[78], o ¢ s&fe@p zhp OjlsmMw Ho O tOL dzf ANHIp§dE ) SBHE
fj dzj dZOH dOL sdz CtststeH d dzed tolz j Is fWN°) Qs O3 HAD sAbLls
OL Ot (1 StodmlsOdzdzy Bsdzj € kzdzr ¢ s i3 d
dzd ¢ OdzNHybsdtsH dzsets Isdf O CttstcHd dzOydd Odalsd{f C
Msp®20L Od@EsH j2Mlsaedwdzdd (tedm. 33), O dzdc Od
CsteslsC d i3 SRAMOARIS QBYAMA (2, 74 ) (tedm. 3.
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By =
% o
e

t dfm.s BPMIs Odzdzd ud ME OV BY O sO§ Bz s RE A § H@tsy j ded §
Ctedc @bzdtgOMmYy sdztsy j dzdj dzdcOdzHtse d tOMMistsw dad j " (&R ¥
dN3( o) Istsckfdzj f t5C/Ofyd@sm dzr | H dzd @2 Cliy 8,2188(6)Zn2i Ci5:2,2487(6);
Zn2i N2 2,074(2)Zn2i N5 2,031(2):Seli N1 1,783(2)Seli N5 1,817(2)N1i C8 1,325(3)N5i C7 1,334(3);
C7i C8 1,448(3);N4i C131,381(3)Se3i N3 1,782(2):SeSi N6 1,780(2)N3i C14 1,333(3)N6i C21
1,333(3):C14i C21 1,444(3)N2i C3 1,435(3)

CLd N2 N6

N2
C2

{dMm. A BB d] dals 4§ OC 5o Caof € tsldstf s GMPSC OL Odk L IENs.e s Is
dlstsdgfdzj 56 OL Odz

314. AW dLdyuimMSdj fmot? fideo &@mMENstgdzj C Mso
31416 dzj Slstetsdedz” j MY j S Is-WH-b i H eNetpsb¥dj dzd v 4
Cdzj Clstetsdadzr j MY j S dKthtd df sNHetisde CHzGlyB dad L € d
Hiszelz (tedfm. 35), s o My Mjdj 0 {§tt
Yyt MtsedOmikzjlsmw M B 5is0 ¥ ¥ dd@dzsh O dzdb)dsd
odzdzsor n f sdzsfp B deL s Odz! Cts6 j dzOH d O Baxdzdg
HdzwNH4bsd ftetsdfmatsudl ko jddyuyjddj U {f teidxidnrs das
iZdgjde h jdadj o fsdzsstc® ©OLO (tdfm. 35, I[sOB
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] 1,04
1,8x10"

1,6x10" -
1,4x10" -
1,2x10"
w 4 T
1,0x10* -
8,0x10° -
6,0x10°
4,0x10°

0,8+

0,6

0,4+

0,2-

2,0x10°

0,0 0,0

T T T T T T T \ T T T T T T T T T T T T
300 400 500 600 300 400 500 600 700 800

A, HM Py
0) B)

t dm.0)35CdzJ Slstetsdzdz” j MY-NHbB o d-Nithal dzte 3CKHE] W dzB te 3d tets o C
mMfjShter f§sedzsh jdedw Iseo jteH™ 7 SBKOL Y

u O B Wz c

[ OChd Bz & tsdzts fif ) SNHARE g ddsfe j oH S2CHICBL | d o

# 54 HJdzj ded ams  QABLO(,  dzA R s dazd3 ®
4-NH,-btd 247 (1,9); 300 (0,67); 305 (0,67); 313 (0,81)040,24) 308, 410
4-NH,-bsd 242 (1,4); 323 (1,2); 330 (1,4); 337 (1,4); 450 (0,22] 340, 475

soOdbgastuj MCdj ©RHzhdIsES Gudddzd4d Yt ®dzd
kMO M jChtcd Mtsilse j Is HEMAzY tdse dYflsjGalgjd2ts fr) zdzta CEAa
COteB Yy UMK stda®Od Is Odzd, dzts$ Odzd L ts 9 [@Ffzdz IR taz Isdk
My tcOo J Hdzd NBy-bsfl ] isdz€ D2 dzj 2 dBJtej, HAzW Htkz-c(
(6] ZOHdOL Bdztse dL o j Misdets, yYlss L OB dzO MmJ to
HOMO d { tsdzd ¥ J dzd L UMO dgjtascddsdo dzj 2 , sts j Mlis! i to
Ldzj ee jIsdyd[irts]2 T pted dstsy jIs B W fiedad lskzd ydgDs &
steOn dMMmdzj HEZj i3 7 Misj Hddzj dad 2 .

g4 jCIlster fsedztsh jdzgdw Ise jtoHT 7 BWKOL ytse .
fjtejmMuilby dL M jSCltese HJWWEL dsets lstcOy j
sOB dz. 7).

31428 dzj Clstetsdedz” § M j Clster ff tCeftftZh* jincaid-bodl ts d3!

10 tdf. 36 HtwdeojHjd' M jClter ftsadztsP-j o
btcses HAWWEZL dzse s BlsteOy j dzdod dsza’] fite iNHPqd¥W Olists &
Njdedw fods scdslgemfy §tde jHjd o
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Cul dLsMistelzS Is iz to dztNR,-b 6 diHesEY st s yfif 441 oIz G
[fdzse detsj Blsdzdydj Mmslstsdid, btd§ ONH-fd o o f) dzkz) ©
f sdzsf) o CtwOfmdazy 5B &OIR s dAfsty  dAff jj to HtSeedri) l<eds
dzcd3S) (34 0 SBAB (daj B4 dzv j Isfw . CYfistesq frfots(tsitg Hsdj ddd \dscp
sdzd ®©BEMdse dzj dz¥ o telr ls f f de & BGderOdBddzd | st Y
Hozd dzdzs o sdzdzts o 52  sdzsfr L Qo dfdl ks sdf O ¢t
CosteHd dzZOydY Is sl Cdsj OjsiEREdfEdRatsi dls ¢ B Olstsr
o Ibbts oatjdBY $OC ¢ 5istcNYRO WHM MAsE ety s 2
s, o fjwotd MozEzyO]  ttcdigWdedisd lzaifds g &
HOMO tsteB d Is O dzd . RMotHY dL | tegsc tss if ©f)dzf s tzts xiz
BOCMdBzRse o odHd®Bs?2 HBAEIRMEE) o & vl IS HeEsH «
v 5BO IdfO SCttsteHddOYydd.

0.4 —— NH,-btd hase
o-[CA(4-NH,bI)CL] 45 ] —— NH,-bsd
—— [Cd(4-NH,-btd),CL ], ] a-[CA(4-NH -bsd)CL],
G —— p-[Cd(4-NH,-btd)Cl,], 1.0 — [Cd(4-NH_-bsd).CL ],

—— B-[Cd(4-NH,-bsd)CL]_
[Zn(4-NH,-bsd),CL,],

300 400 }"HMS(I)O 600 700 " 300 400 500 600 700

Q) B)
t din.eBj6CIster § 56 dztsh j dzd WO [As(d-NHe o) Glo], (& ©te)OFARE-NH,-bgdCl],
(1 B ,), [G@-NH2-bqd).Cl], (2, 4, [Zn(4NH2-bsd),Cl;] (5)d -NHx-bgd o Mmd3j g M

u O B dz c

0,2 1

0,14

0,0

[ OCMd Bz dsr 1§ tsdzts fif ) S5 4BBI6-hdiZm(4-NH,-btd),Cl;] o Iso j toH 52

g5 Hddzj dzd j| owps  da dt5j Hddzj dzd omps 0203
4-NHy-btd 308, 410 4-NHy-bsd 340, 475
U[Cd(4-NH,-btd)Cl,], (1 P 308, 400 | U[Cd(4-NHx>-bsdCly], (3 P| 340, 430
[Cd(4-NH2-btd),Cl3], (2) 308, 430 | [Cd(4-NHy-bsd)Cl,], (4) 340, 500
b[Cd(4-NHy-btd)Ch], (18) 308, ~460 | 4[Cd(4-NHx-bsd)C}], (38) 340, 525
[Zn(4-NH2-btd),Cl,] 308, 355, 42( [Zn(4-NHx-bsd)Cl,] (5) 340,407,530

10 fteddisjtej EBsdjS zd eNEsodCLE sl dzjsC if & ¢ O]
CsstHddZOydY ORddsctekffs? ftedosHdls § w44
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zsfr slsdshdlsj d' dts fo B SH dats ¢ 5 o DPASAHEREHOY_ | dBAd
cOMyUjlsse o Lltsd MazEyodj oS¢ &OH o dtsmdls gzj
dzsf) L OB dz@0Oc fls B YyRSaE d 3 sBELOL &3, d&zO f t5dzts
Cts B dzjc8-MiHsbadsC OL ' 9 0jls odzdwdedj Id§f SCtststeH dd
3143uf j Clster W tslstsdzs crNHgigiidy j Syddtd G g Intfy  dzd o3¢
1" dzts 5B dzOtc ZNHLded , O IOMH,-d [142, oW o dzwfy-ls
yjdzsdz | Mots2flse @ ecOdndsjotisHetg dz (gedf(H. B 7, IsOB

1,01 —— 4-NH_-btd 1,0+

—— 4-NH _-bsd

0,84 0,8

0,6 0,6

0,4

0,2+

0,01

T T T T T T T T T 7 T T T 1

450 500 550 600 650 700 750 450 500 550, 600 650 700 750 800
A, HM

0) B )
tdin.| SWBdtetse Odedze’ 4 MY J ¢ Is-WH-bodks BaCEHD)Y J dzyal dls & toH

u O B dz ¢

oS d iszd3"  ff sddef) ! HHdndgd deo s dzdz (ee)EL & b PHizsdad ™ () o " -
4-NH,-bgd GH.Cl,d © Ise jteHBB2 WOL J
s Hdz] dem deds © Y O A d,% |&m dzd3 ® e a1 d, %
4-NH,-btd 575 380 10 550 410 6,5
4-NHy-bsd 640 430 ~1 630 400 0

sOC odHdes dL IsOB dz. LCH,Clprizddz' ts otsfizdz 3 tsigd G
dHddzj dzed 2 dzj L dzOydlsj dz' dets fd3d " J dz o CtOMmdz
L sdmMMmdd ke jtoHT a7 BOLYytse. 1 1t dzgj JH(
CLOR) dz0é R Odz Cts6jd2O0 o cGjlsjtetsydsdzy Mmbkmi M
Yy dydd C0O0¢ o twOmbeotstcj, IO d o Iso jtHBAE ¢

[sdesdIsj dz' dz" 2 € o Odzls ts9 “NMHy-bsds'~ds His W jdaizj de Offit
dz j— —O3—03,6Hi CoOdzlsso " Bi o gy ddzO  dzsh OH (
dzs d3qd dz My didey didff, udDzO f se dztsh j dedw dzO H dzd dzgj- o
dz2" | ddeBedSigB 5L dzOyOs Is, Yt {1 Ists L dz®DyuNHizpgd H

HEE ZOMds 1 2 Wsttdzdj, lsdiElbiddzdNH,- bt
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10. s 9 0OdzlstseNH2btde " AaHNIsd stej, § sfpydlsOdads 2 |
L sOdetsdzj , MBiEIO 0 dx'OL Isf &L GSH te@LOb BP0 g tr. ~ 1
©dHJ -NHEbsd@B Mtsdzsé Isdz" 2 CoOdzlstsor 2 o o8 djuJ
dedL Cts2 ddalsj delMdo desisd. 1 teduddz@ Iskh j dzad ©®- o
C s yoOl: jw o BEdyj j ftesyds R-Odki dgts &zj € b5 dzls B &
fj dzj dzO.

] sdzd Bj tedz'

so j

C s dHy-lt d SPOGEY HoBY o dvs s

Mo s2Mlso ®, do 1 &IMMdw do&jjls o dezlstcd dzd ¢ BezH
JHddzj dgd?2 dzOBdzE HOjIsfMWw B OlRtesddz" 2 MHo d@
4NHybt d dzO 100 dzdkl @A@Y SO @&DC fgaes0h gz 08 ey
ld stk CtdfdjSMosetOL so0dzdj fdotsHdls
~1%.

1,0 1.0

—— NH_-btd
o-[CA(NH_-btd)Cl.]
—— [Cd(NH,-btd),Cl,].

—— B-[CA(NH_-btd)CL].

[Zn(NH -btd),Cl ]
—— NH,-btd

0,8 0,8+

0,6

04

0,2 4

0,64

0,4

0.2+

0,0+ —~
- . T T T T T T T 1
500 600, 700 800 900 400 500 , nu 600 700 800

0,0

0) B)

{dfm.ufB3j8CIster W slstd® dd dzj YNl Clls @5 PCaMmMNEIpbtdTl],

(1 B [CA4-NH,-btd).Cl)],(2) dNHbtd( ©) o IIso jtHts?2 WOLJ . wfjClster W
[Zn(4-NH,-btd).Cl;] dNHbtd( B) © Iso jtHi2 WOLJ
v O B dz d

foCid Bz § tdlaf) Hddfdid e o dzdz o t5)) BIzANHbdgt] W (&
[Zn(4-NHbtd),Cl,] o s jteHts2 WOLJ
54 Hddzd dzgd| &em q 2 A2 #t5j Hdzj dzad | &m d &
4-NH»-btd 550 410 4-NH,-bsd 630 400
U[Cd(4-NH,-btd)Cl,], (1 P| 645 500 U[Cd(4-NH-bsdCl,], (3 P | 727 450
[Cd(4-NH,-btd),Cl,], (2) 650 500 [Cd(4-NH-bsd)Cl,], (4) i i
b[Cd(4NH,-btd)Ch], (18) | 670 530 b[Cd(4-NH,-bsd)C}], (38) i i
[Zn(4-NH,-btd),Cl,] 440,560 380 [Zn(4-NH,-bsd)Cl,] (5) i i
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Rdzls j 6] Mezts Mdzrm®] L o Mls dzeENei=ntd)LCls| B3Y di) & dp*On
cdfmMsntesd®dde’ 2 MHoadce BGlsdsMmdlsj dz dzgs fo tsB BH dz
fdzi CMssBtcOL 59 Odzd Jo EdSPodE( WE @HA. 3@ )06 ,d5 DL dz
stetse dz8 d&3d dzj Myj deydd &34y HEZ §Odedzdf) todf d3dfts dij
C s dzj S fiyts BNHylf Uz€ OH BB dzl st dtelzé s o dzd W dzd jts - dz.
HddzOydd ddecOdzH O, ds d ftdtesH' yYj dzlstcOdz! dat

RL fMmMddzlsj L dtctso Odzdz-NH-bSdEatftf & jsY fgasg dzfn d & ddiz ¢
yde fesve d8Plslise@bhBss GES dBzd + BdMmdd
CtcOMmMdzz® B &ZOMIs! lsdesMmdlsj dz' dii6l].f o fsis fipim IsApls s
dd tMsOd d 7 SCsdfdjChse sy ds BB W iddls:
Clzdzw todz" = SedMgh CCrdsdwtcr | dBseckzls M stse fisplso O
HOR L otsLBE)YHj ddzsets Msistsw dzd v .

1,04 ——NH,-bsd

o-[CA(NH,-bsd)CL.]

0,8 1

0,64

0,4

0,2

0,0

||||||||||||||

tdf. | SOBJtetse Odedz” § MY j Clster W t5ls s{@U(ANAghSICH J (3D I ff ¢
4-NHy-bsde Iso jteHS2 WOLJ

sO0Cdds tsBtOL 503, B' dzs f sCOL Odzets, vyt t-O
HJd dzOyd tsdzdzlz®  fiNHibds B dztisfddsf yd 4 o Mistetsy dad d  daC
Bsdzj Czdzv todz” ~nZnS S BOdzg B figfsp L dZ2Oydlsj dz dzg" j BF L «
ssWdLduyuijmMSdr Mets2Mlseo OR: Htd L O dzgj My tor
ded § dz¥ di3d dzj My dzydd. vOSy ]| pEaBEEY | datgd ffgd
sdf SCotsteHddOYydd dddc OodzH O.

32s jltsdBddr dBOHbhdsaj S dzj ST M ded di3q
321luddzsj L G jlstsd B dMslobtdizO0 thdase j 4
{ Odzj j o dzOh j2 (zOB 50Ol Hfchactkds 20 § 5 dzide-j &
MOy A @aAs3s j dzL sls d O HORQ s yg s s dzO. | © 1§ st
ksHAC | Ml aeuedzd 13500 ddzs? ©0B Gl kH Gdsf
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HdC k2 f tsddenpgbtddin j 8O 34) . tjOSydw ftetse wdo
@ sOWID EZHOdj ddw orf Hj dws h j 2 it dist dzf) b dz'f b
CdMmaslsr . vOCdB MysmMsetsd of AtsH §jIstsd d&3g éz0
dzj dz H dzv ff sdzkz yj ded W HUmmacked({6y dzQ | ts 5 dztige 20 1 d B §
[167. t JOCydy fwsesHdkzOMm fted Cdfwydddd- o
tcdo Odzgdd HBOLsydse s tcOMlso ctc® B toc @, lz sijdshiets-j &
stster 7 BT dzts tSftejHjdzjdats ) fsdRsh s tud. db
WS OTHr12T1 1 2Q)A o ©ols dAdenaghfd tHsdzy  C Slststets ¢ tsd -df L
aits te fLe.

N-s
Or + I, == 7

R = Me, Ph
NH,-btd R R

HRacnacbtd
g nj B30 BARlS jjus sd di3d dzs o -NEgbtds dzse j 4

3228 ddzls j L C tsdstff 6] &jmdsje dzlSacpachig  H

J cOMlseo stej Cjlstsddgd dz f SH Hj JBu@Ke d gzd3
KNSiMe)) H j f teslssdzd telz® sfyw ) 5B tc OL [0 datf js ls © dzk
f sz yj dedv Codi3fdzj SMse B dzd MY sdz' L Haas
btd (R = CHs, Py M(N(SiMe3)2)x;  2) ted OC yd MClSej Idftsafddiyitzctsd isfiy
o O dztBuOK ¢f dddN(SiMey),).

4 5§ H d dpdechacbtdp] (7)  Mi(achacbtdh] (8) B " dzd  {ffits dafmif tsialz
o Odzep jlsdstdfss H O[E64. | COyj Mise j dfMmn tsHala Wistshs joHO
dz" j ¢ 5 BPAELCHRCN)][ NiCLAME ( 5 j &30 35) . uw dfidsGa
HddzhwY BJjL HEBMISEIO Hd odtses Mg jeldO? BOHOHE
des o dzj dzdzse s MtsMmis ©o O.

MCI, + 2Hacnacbtd + KN(SiMeg), —->—» [M(acnacbtd),]

M = Pd, Ni
Hoj B0 PdEls j L C 7dff dzj S Mise
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[fdMOdzdzr j orhj fBHABHT BT dzd 1 tod BBj dzj dz
H"acnacbtd| A j &30 3 6 ) . Zn(Fasrdxdbul 9 @ 'Ni("Hcnacbtib] (10) s BGs
LiEs sfqw  ftod o Z@0H d3eziG DNE sfafnacbtd] tsfydats o O dagf-W
h j dzd d 1:2:2 9 Ul A (olststets? fSHABH) .
[Co(P"acnacbtdy] (11) B' dz f 5 dzlz y JCAHN(SIMede)i fPH "gorfadfbtd( §f j too *
f sH -[44])

ZnCl, + 2HPhacnacbtd + 2BUOK ———— [Zn(P"acnacbtd),] (9)

NiCl, DME + 2HPhacnacbtd + 2KN(SiMes), —>—= [Ni(Phacnacbtd),] (10)

o

Co(N(SiMej3),), + 2HP"acnacbtd [Co(PMacnacbtd),] (11)
dnj B30 PAElsj L ¢ OBHldzj ¢ Mtso

u 5] Hd di@afmacbfih] (M =Co, Ni) B otz j dzj dz" o -SstcooHnjdzr
CtedMmMlsOdzdzso ftod Lkf Otcdo Odzedd twOMmMlseo stetses ¢ s
[Zn(Pacnacbtlt] ftedeosHdl € ®ROMdY ddiissdkkz hisOlsS L
dL fMBBjMmMd v A/ ssdkzzsdz, 9 wjLEZd ISOPLIGYE 5 ¢

Il Mz y0O] OdsOdtsdHBse B' &z dMmftsdz L s9 Odz
oL Od BSHj RNNESIMEJ); ] “dlcnacbtd SBGOL 5 Isfw
[Ln(Racnacbtiy] [165.

Ln(N(SiMejs),); + 3HRacnacbtd —— [Ln(Racnacbtd);] + 3HN(SiMej3)
unj B30 PdEls j L ¢ wldkflez) ¢ Mo

I ¢Coyjmbej wOMsostdlsjdj?2 dMftd Lts Odd!
B dzd " HJ dzj dz ) 9oqdHJ Ctcd Mmis O dzdhytsyfiy IFE ox
[Gd(acnacbtds] G3Hs (1 20B, [Er(""acnacbtil] &-Rg (1 3t8lR  Ich(""hcnacbtdy] (Ln =
Dy (14), Gd (15), Nd (16)).

323w lstesjdzdj ¢ j"msddddd dH d & ddafapzig gasas e
glstetsj dedy ofjrn ¢ dzkyj ddz' = Mt s hz] dzd Do g
tedf. 40 f§tojHfmisacEce) Mispzgdzfj MowL j2 B
WteOedzj dels O d ¢ j Istsd 63 EaD k@5 lz 4sls fts'h) [HRde&IBE 5 b - O3
flsOdkzdzd yj ME 82 LEfOCBOC] ddcOdH' bt @C fiphf jolC
MI€id dajOy H iz Odalsd f OtcOdzdzj dz! dz" &3 IsdOH d OL Bsdz' dzf

3,30u5fMjHdd] ®sdjCbkd fMovw.L AWAC GHds©OL & Pdd
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sdzjHEjl Bldjldls!, ylkts feslkse jlsMisaky h djo-ts
BjMisdlsj dzv &3 SCOLT 8 08 Isyw B t5 ZSAMA C SHIZEPES & €
3,255 |, twOMmbtwdd] ®jyHE f§ OttOdd| d dodd
ydd MmefsOsdvjls 3,72 i d 3,47 .

0) B)
t d . o Ot HEEERachtds) (OB OAB] dzls § OBBo € t d lyts Rglzizlp oz G ¢
2 CottslsCdj CtdsoClr SLLELN (3, 0iNI13i618(2); SON2 1,60HRAzts o
N1iC1 1,346(2); NRPC2 1,353(2); CC2 1,433(3); NBC6 1,403(2); NBC7 1,368(2); CVC8 1,368(3);
C8i C9 1,448(3); CPO1 1,243(2)

1 5 HOdzdzr a3 { 4 ¢ acBaghBitEd Bduds@ds d(dzd ez j Isw 7 j o
Ols s d3lz .  dzv t©Odzj § dL o j Mlisdz M(adnacttil l$Ms 2 |<Ch) tc dz
[142 163 B ' dzts 5B dzOtc bagnpatedh E Y b tewj{deld@Is o dfpy o ¢
FyoOfmbke lstsdz' S5 Oltsd® OLlO d SdMmMdstesH OO-C j
ydodedets] tCtekyjdadj o3 lsOdzdzO d d3j j[18.Mistets | dzd |

I sbddudi s s dnOdzds -~ 84 ) j Is faskil@id ]
jdedy (tdfm. 41). 1 HOddsd Mazyo0j ddc OdsH
B dZzOlsdztse s WiwOGdBBj dzs©, o CwosteHddzOydd ¢ tod da
fsL otsdw N fdets{dslB o j Misd dzOdBtsdzjj R OLOC IS, todat
ydfmezs 1 StedmlsOdkezdyj MSt2 EfOStesSj d&tsdj CL
f Otcdz” 3 ¢ tSAM(AS,s2083d; ) .

I CoR{MAdEFOHd2 d&jjl §dasMSsC o OHEOls dts
CosteHdded ez j smw B CNHJJOkIY Glisdisid HOtsdBasd W ©OC o3
dzj Czdzj IsdOHJOL tsdzetf tsod@snytg Hizdls( W  odzOf tec@oafiglzj dz
slsdzsdlsj dz dzs HtezeO®. | SCSwdMmsOddadyj MSs?2
oHBdzb sG@PMMisswddj BwBiyHEZ §asmMSshswdad kdol
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ylsts k¢ OLd0dfE]ieo ¢ ddEq.j osdj S kzd fow LSOd
SOBEMA3, 2 ), ds doj §sfOtds, O tB@hlzvw L

%&\2’283 i ;

B )

t M. ulsitdts | dzd | B(EEH P € BPdzls 1§ O Bts & odf fdstOdizdL) Iz dz o
CteslsC ) ¢ tdzisdOLHskrdzS L ¢ s VO @8E dz j H dzd dz' i OTRH006(4);
Nili N2 2,067(4); NiLN3 2,170(4); SEN3 1,627(4); SEN4 1,622(4); NBC7 1,340(4); N4CS
1,345(4); CTC8 1,423(4); NRC11 1,394(4)N2i C5 1,332(4)C5i C9 1,399(4);

C6i C9 1,395(4),C6i O1 1,278(4)

Q) B )
tdMm. uBRsj ded j IEEOH dap € @GPdzls 4§ ODts & Qod MdsOAZdLjz dzo €
CsteslsCd) ¢ tsdzlspOfusdstdzf L £ s NOf BB dz' | H dzd éalli O:nig981(1); 2
PdLi N1 2,036(1)S1i N2 1,619(2)S1i N3 1,615(2):N2i C7 1,342(2):N3i C8 1,347(3),C7i C8 1,441(2);
N1i C6 1,432(2) C1i O1 1,284(2); NLC3 1,320(2); CLC2 1,373(3); CRC3 1,419(2)

I ¢ s i3 &LEdM(Pacnacbty E € ststeH d dad to iz j ilGivs digdegiH
OCjlsddi3dd d&zOlsdztscts WtcOce By dz2s© d Oltsd@sdy OL sis
Colif dzd SMtse dd3d ¥ Is BHJAZOSCSotsy Mo jlded j, ¢t
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eese

0) B )
. olhSs | dad j U6 DY dzjfS MBYCOCdsjoklsf Bsdzj Ckdz o S todfmlsOc
CeslsCdj AMAISDC IS siB)kIdgs ) 5C OL Odz

I CtdMmlsOdddyj NS s2 EYID6&Es 24 H s Y dz§ tet &
dzr j] By Bsdzj CzdzvSBMeA @K 88 BC INi;T 3H &9 | e j dgw
COC o bIHpQ O i SONPdsiTzils Mlso £ jIs, € s dzj S’
CO Bk CbdzOBd bodktsdd. | 4 O ddtod disel 9 @l
sdOHdOL5d d& B3 WiOcdsj delsOdisd (3,43 i d 3,
[ dzd dzr  MOOdMIRe § sd3f 18 kL C d f ts5( b @ adgfpldtfjEdz©

v O B dz d
ImMdeso dzr | HdAzdder MmowirL j2 (i) Sti3fdzj SMse

gowyL!
#t5d Hddzad ded J - — —
M1 O, i MI N7, i M1 N7, i
[Zn(Phacnacbtaiz] &P (9&tol) 2,003(2) 2,030(2)2,038(2)| 2,466(2)2,510(2)
[Ni(P“acnacbtﬁiz] (10 1,991(1)2,022(1) | 2,053(3-2,067(2)| 2,111(2)2,212(2)
[Co(Phacnacbth] (1D 2,004(2)2,030(2) | 2,077(2)2,089(2)| 2,182(2)2,310(2)

I Ctdf dzj € MO~ 12046 dZ650 dztsdom H alzO y d tsldadet©jo datsd 19 d
Coli3f Az i3l Psdzts tcOQo dets 8 (tdm. 44). Clt Ctstote
My Olsdw. vO0Cddz tsBteOL 503, 9 f Jtotsdz Mmdzlz yd-i
HJ dzls Ols dz"@ d3( , d BCtekzyjddy yJ dstcOdz' desetss-Ols
dZOdz: dzs? ftodL dBs2. J Lo ldafte®dpH gz O POL s -PERIs
Misjtedui MSdr L OtZHMz] dzd?2. gstsisteH d dzOy(d tsdzdz
Holzah Of sydzOW Isted G t5dzO dz/ 182016 W & dzvy i I3V ¢ s =i lsiA
r dzd dzr  fg@@®@dljnPNe dzd - 1§ toj H Mis Oo ddgddz i e dAOAHEdz. IS |
ojlsMmlsolzs hddzd HozddzOd MmMeow L j 2  dn(asnpdptifjOldzddy A4
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(Ln=SmEu [163. | SCwdmsOodkddyjmnSds EkfOSss s On
G208 dzs 1 O IShw Y j il i injshe Ao jSAMIRSHHSO SO S (¢ d d;

v O B dz d
I MmMdeso dzr j] Hdzdder MfMmoewiL jRI6( ) SCStdifdzj € Mse

6§ Hd dz) dzd ) HoTt
Ln-O, | Ln-N°, | Ln-N?,
[Gd(acnacbt}] G3Hs (1 208 2,301(4)2,319(4) | 2,557(6)2,656(6) | 2,605(5)2,738(5)
[Er(""acnacbtdl] &2is (1 RtAl) 2,220(3)2,235(3) | 2,471(3)2,482(3) | 2,530(3)2,729(3)
[Dy(T"acnacbtdy] (14) 2,240(6)2,272(6) | 2,506(6)2,561(6) | 2,525(7)2,597(7)
[Gd(""acnacbtdy] (15) 2,269(2)2,337(2) | 2,571(2)2,753(2) | 2,583(2)2,706(2)
[Nd(""acnacbt] (16) 2,317(3)2,375(3) | 2,607(4)2,777(4) 2,640(3)2,733(3)

2808

82803

tdm.elds] ddj C18 @Sffdaj¢idpeseidzj § 5¢ OL Odz

sO0Cdd SBEOL A, MEeOodzy ddj MtekzSlskte § 53
sMmtse J dzdetsmis d :
O) o C(odkfdjBHARESS sHd@H dgdydd dZdeOdzHO d s
SCOL"90jlk oddwddj LOdGjMisdlsj by dzg Is § gls ted d5q
sjdv & HEY dJcOdHO Bdjj HOEOCI]tdd B dH
Stsdzs €58 IstedH j dzlsOls dzOW ;
B) o Codill C@GOBEH]dRZOYyds d&JcOdHO Mmkh jflke
tcOL d3j tdzls tc O @ls RO ts
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324AtslstsWdLduyuimMSdy Mes2MmMlsea O € jlstsddid dztso

32416 dzj Slstetsdzdz’ j] MY j Slster f tscmachtdzdw Hac

10 tedfm. 450 ftjHMisOo dzj dzr N digd®Is tos fddas ¢
Hacnac Bacdachtfl ) H CG,Cl,,. 1" dzs B dzOteky j des, ylsts
LOWRI MisdlIsj dzj 2 dzO W j dad dz' dz" | L dz2Oydlsj dz¢ dgr =
dzOB dz6 HOJj Isfpw  dzdh v dzgi BBBdz h 5§ Md3d " § dzd J dz® ts izt
ded3. st WWdydjdels { SCMmisddes ydd o kyBis jzddags
JIsmw ftoddj tedets o f tsdzlststc@ 3383 Of tc A3 jif tsdits fls @
hQj lsfmw .

so0OdzstsotsndBZdyj MSdjy twWOMmyJlsr Hdzw Hactm-ac
kMmO MmMtstslse jIsMmise zj BKOMD jsisp dzts PlHz] 2 O tc ias© O fifs-L s
yd§dzd €4 Istsd dzd dzOIs dztslyIO iistis® &f dg Odids j , datiz@ O dzdm-ts o
ydSdzd uj MSts2 yOfmisd B j dzL s B H e jiste fgtsasts,
H dzd dzdzts 0 5 dzdzts o B t§ drts ™ IsH dzs f d fy OHEGhacktd S Y j

I Mhkkyoe] mMfjSkttse §cdsh jddw ko jteH' A
My jCltese HAWWEkL dzsets GlsteOy jddv) dzOB dzs H O}
H dB8dzO 4 0 dzdatgd s Haehadbtsbh C tcOfMmdzze B dZOMIs! .  dzdzls
s j dzifd o dzOW § sdzs® 308 dzds Hacnafpfdj S fistists Is offj schiyt
o dzzlstcd dzd COtzH etz - sH iz, Ht1eOCIsdyj M6 d adshisygfjisL (
sdils: , Yt tslsdashdls jindzNHiststd, § 5 dztirdgpdmidzoOf s s O j
cdf Msrtesdgdz" 2 MHoO 6B OIssBtctijcds? ¢ @F MH dz¥ 5 ¢

0,6
20000 -

HshcnaCbtd Hacnacbtd
——H "acnacbtd 0,54 ——H™acnacbtd

15000 -
0,4

10000 - 0,31

0,2 1
5000 1
0,14

T T T T - 0,04
T L T ] T ¥ T ¥ T
300 400 500 600 300 400 500 ; ,,,600 700

X, HM

0) B)
t dff.C dtj5Cstetsdads’ § M jClter 1 s5¢dztsh jlmiachtdR)) Eubad3dddet ef
s jteHEB2 WOLJ (B)

89



v 0 g @ 3
[ OCMd Bz & 1§ tdzts ) aWadlddzts 'd j dzciva ¢ ffac b & d b Gid,El{d6 )o dso j toH ts

45 ) HJdzj d Abs daiz10¢, zA dgyERiz Aubs dzdz © Iseo.
4-NH,-btd 300 (0,67); 305 (0,67); 313 (0,81); 410 (0,24) 308, 410
Hacnacbtd 308(2,1); 326 (1,6); 412 (1,2) 310, 395

H"acnacbtd6) 308 (1,3; 315 (1,5); 356 (1,1); 425 (1,7) 314, 350, 434

32428 jClster W islstdy d3d dzj fyj dagdida chba cdn adc KLt
f  dzd d3q

[ dzv aghacbtd) B' dzd L Of dMOdzr MY j GO o kkid dz
Hsd3 adH] (tdfMm. 46). 17" dzt tsB dZOtclzy j dets, Jyls:
dzd ¢ Haghacbtdndzj " Oj Isfhfw o CtcOmMdzEdis @ kOHts® dz0 dzd
so jtcHBEGts tBKOL YyoO. sO0Cy) ftd L Od3j dzj d3d Is
COdzstsor 2 our@&tsdzdL SRe2 ddzlsj dzfipd o dzsmisd f sd3d tec
Iso jtcHBBd3 9dHJ OBMBUz¢ IGdzdR) dR & @deldstigyr A tsaylsg{ts b
dzd ¢ Hagnacbtd dwlstsdls tslsd3j Isdls! ,-NHyldsttsd tsHsdiats i dslg iz
dzOB dz¢ H O] IsmWw & HOHFAEdtepsnls ! o MmMizEyoj Iso j tc
M3 " Oj Ismw o CtcOMmdzzr sBIdRO fifilsd dz¥ sdl 4 fjcdeaadizgo ytd
g "Jdedj Hdzddz otsdzdz + 3dMMdd $jlstsddddetse o
B'Is! MfMeawLOdets i 1 WWjiClOdkd EZ§f OCtseCd.

1,04

Hacnachtd 1.0+
——Hacnacbtd

Hacnacbtd
—— H""acnacbtd

KB 0,81

0,6 0,6

0,4 1 0,4

0,2 1 0,24

0,04 0,04

T T T T T T 1
500 600 700 800 900 450 500 550 600 650 700 750
A, HM A, HM

Q) B )

t dfm.1 DG tots @ dedeiisder W tsls 5z 3 dzj ) Yacnizabtfi) Hacnac
9 Iso jtoHB2 CHOL(B)(  ©) d 9o
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U

O B

@z d

[ OS I Bzdr  § sdEfd ! B Oz go " () 4NH bt Kl Ha c n &'achachdd o |
9CHCl,d o Isoa jteHts2 WOLJ
et5j Hddzj da| oy dzd3 © g d,% %m dzd3s ® I d, %
4-NH,-btd 575 10 550 6,5
Hacnacbtd 538 80 593 8,3
H""acnacbtd6) 550 3 635 1,5

HtcOodzdo O% EwjyHE Mees2 M jCler Wslssds d

H™acnacbtd®) , 3ty dzts Sk @B dd® o Gtssd Bddej o&jlsd
Widdd df § fedesHdls ¢ MBI Jjdds f§sdsh' st d
sl Isk" jddr oz &sdda Myd deydd.

2w C i3 def GO L Of dMOdzr ff j Clster  dz¢ o3 daj
(tedpfg.) . 4 ' dzs5 t5B UAOBHWNEREOL EO®Od2d ) o H Odzdzts
¢ Mmdid"ddd* f(odshr L &IMMdd d Endd] g oo
SBtOL 5d3, + B3d fphigaf' ddsts Bfdazjslif@zd ¢ OdzH dz' 2 R ®4% O

fdlsj dz dets “rkedgthcghl M@O§ dz 1 O] Is i)'y dds iy j dzdif d oz® ¢
HdzW Mo B tSHAA] dzd ¢ OdzH 59

1,04 1,04

— H™acnacbtd
Zn(""acnacbtd),

Hacnacbtd
Zn(acnacbtd),

0,84 0,8

0,6 0,6 1
0,4 - 0,4

0,2 0,2 1

0,0 0,0+

600 700 800 600 760“ 800
0) B )
t dm.1 sHed3q to s @ dedelisfsls s dzs d3d dzj yJ deydd Hafné&aoObt d,

d PHcnacbtd), [Zn(facnacbtd) (9) o Ise jttHts?2 WOLj (B)

T
500

v O B

f s ddmf)d + 3o Qg o r (f) Hacndthsds H"acnachbtd (6),
d ""hchathidy] (199 jtHs2 WOL

d % esj HJdz df dz

@z d

[O¢Mmd Bl &g
[Zn(acnacbtd),]

#4t5j HJdzj dzad

d d, %

abm: aém1

Hacnacbtd

593

8,3

[Zn(acnacbtdy

550

10,8

H""acnacbtd6)

635

15

[Zn(P"acnacbtd) (9)

640

3
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[ dzv ¢ sd3ff dzj ¢ fyts 43 JADsEBOES d Bi'tsded L O d ) O il
yjdydd o lujydsf jct®©dsztej Y dHSBEB OLBIO d Cfs
17 dzs tsB dgOtelzy j dets, ylbsts dz¢ zddzj Myj deydw o jB |
toj nSHBe tsHE-HMdogjordigjiHdaizd . 1 tod o sUB(lpyw j40S &
RstsB d&zOMisd dzOB dzs HOj Isw dzdL § s5d dals j defhd.¥ ey
lted tosdedyjdedd Isjdstf jteOllzter ddzlsj dzind o dztsdg-s ¢
f dzj QPR 5 Isqw  sdsfr o B &OMId 900 dzls- 1
Miso z§ tsi T &0 U FarY “liand FanY H122[166.

6000 -

[Er("acnacbtd) ] (T = 298 K)

[Er(™ btd) ] (T = 77 K) 5000 —— ST T 208
ri acnac = -

—— [Nd(""acnacbtd).] (T = 77 K)

4000 +

3000:
2000 ,
1000 -/\/}b
o
1450 1 5I00 ] 1 550 16‘00 960 10;:]0 1 1b0 ; H1M2I00 1 3I00 14I00 1 5I00
A, HM .,

0) B )

t df. ef4& Wis'ls ts5dzs d3q dzj My dzyBr§aclachtilf(#3) ¢ Mso |
d Nd("acnacbtdt] (16) wa A

sOCdd BSBEOL &, fi5dsp  ddi ¢ istsdE i i
d S djShmse Zn T k] LOsdhmdl i fiddss
5j: LO®B) O Bjbsdd d 5 cbkff d&O ¥jddd d- |
HO  BObBLts®EsEEz MHodek &GOS dkE oyl s
H"acnacbtd ®syjls fdzydls: C Odzls j dzdzts?2 & -H dz
Hd Of OL tsdzj .

325 S didzd Is-§ tehips Odetso dlsj dz' dzf | Mos2Msoa O ¢

) sBRd B WsksWdrdyuj S ¢aL Siods 2jflso | 1Kj0als jEdsa
tej Mdzr M syt d " teQd@dyd § ©dzlz dzf dzd ) ts dG3276].dz0¢ d
kOd dzs?2 LOHOYj2 Wodwjlsfw MmddzsjL cjlsjtets
MsHjtey O dr GHdsotcj d3j dzdzs Ot OdZOG dzd Isdz” 2
[ dzv Istsets ylbstse' Byddedls! otsL sy desMmils! f s5dzkz
HRacnacbtd(R = Me, Ph) , B' dzd dL k] dp ts fienQsoOiizad lsf jlsdi- datztst
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1 O d3lf~Acnacbtd] ¢ 5 d3tf dzj  fiylsjols Sim sk g € oz Y ME 82 o s
Misj Cdzszegdzj tcsHdzgsd3 1 dzj CIstesH ] © OyjlstsdzdIsted c

Hacnacbtd o smimis OdzO o dzd 9 O 4 Ismw OB, Ish2&lz ( thdsP.H d
s OBld.) . s s 3 dzj CTdpcnlcti]O d» tsfPm i © dzO o dzd 9 O 4 Is iy w
1,117U,5hb 1 (tdfm. 490, Is OB dz. 16) . 1 totsy g
ftoeslsj Ot ls SBtOIsd @Bs.

I MzBg@®jclsddz0 o' cdzvHdls Mdztsy dzj j : Medzg Pasd:
Isjdz' dzf | tBtOIsdd3r j BGHdst dzj CIstetsdadz | -4,z
-2, 0 1. g1 dzv 9 I0sldsfz@rg B O j sy fsatsy OW € Qtelsc
hidedy ftslsjdzydOodtse o f§tdatsydlsj diikikze tsB ZOMI

Hacnacbtd ]
404 Co(acnacbtd)2 20 -
20 10
04 04
g 20 ¥ -0
= -40- £ -20-
?3_‘ -60- ,30_- —Hp”acnacbtd
80 40 Zn(""acnacbtd),
-100- 50 -
120———————————7————7——— B0 A — e —————r———
-20-18-16-14-12-1,0-0,8-0,6 -0,4 22 20 A8 486 <14 12 -10 08
noTenunan, B noteHuuan, B
0) B )

t dfm.A qaCokzts o tsdz! Is O ceifichachiifCuia@met]  (H8cnadbtd6)  Zuf("Hcnachtiy] (99 .( B )
mzstejtojBtewds 2 1 dzj SlstesH MteOodgj dgdwv; Milsj C dzskzc ddj tots
BuNCIO0CH,CN, Metstetsmis! tOL o jlsCd ftslsj dzydoOdz
v O B d d
1 dz0y jEdednis § H d dEpazfBtdd C(acnacbtd),]

. . . El/2| -‘
#t5j Hddzj dzd |
1 2
Hacnacbtd -1,28
[Co(acnachbtd) -111 -155
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1 20 jEdedhds d H d delf"dedazbtdd M[ "acnacbtd)]

vt Hddzj d Fue
1 2 3 4
H""acnacbtd6) -1,42 -1,67 -1,80 -2,00
[Zn(""acnacbtib] (9) -1,27 -1,52 -1,70 -1,81
[Co(T"acnacbtd) (11) -1,21 -1,48 -1,68 -1,81
[Ni(""acnacbtd) (10) -1,20 -1,48 -1,66 -1,78

I sdzyj dzdz" §| HOdzdzr | ModHjIsj dz Mlseokze s js-
dzd W  CtelfofHsE Odz! dz = W sted3, dets dL L dzOyd dzed?2 ¢
dzj sBrtsHd B M sdz L s Ol! MmMddzr dz" | o tsMils Odz
MteOo ded d3" § M ded di3d Un@). Mddzy Mty Hddej ded ™

17T 20 fteseo jHjd2O toj OC ydw Bl fis O @xdiay oy dzndedf vo
t 4 O0Syde ftoseotsHddzd MdzjHEZzehdd tBtOL t5d3: )
oBLetd B2 9 90CkEkdA3y B' &zt fdetslstso dzj dzfy- €
Iso st ¢ siipdzjiMO 1 tshdzy dzj ftesHBdy s dz dgsc ts
dvge jIs M CtwOmMdtets dO L jdzjdr 2 d BTM dz HHG O
MlsOdzdzd L s9 Ols! fJtetsHECI Ctsdzyj delstcdtctso Oded j d3
Zf Otcjdz HsMEZR O Hts ko jicHBEs tHOOES OdzO ) di by
Mstcdtoctso Odets St f sdgsh 8

l mMfjSbtej €1t fddCtdmlsOdddyj Mitsectss s
dzj dzdz" 2 f OtcOBOGdedIsde” d@3 yj destetsds i S = 1%-2
Mlsodjda M Heobkdkw {+ CoadeOdzj dzlsdz" &3 OlsBBOBI !
Cli M f sdish ! WinBPRESSINOYESBIRS ¢ GL Otds s tsdz s dffpr
hd &3 #giofistf dz' Is ts dzd O dzts d3:

VP HS + gob[H S+ HyS + B [AS, + A (Sdx+ Sy,
G HQj=2,00250, = 2,0052A;= 13 ,Ag=0(,fi7,5 4 M

Clts ftsHIso jJey HOjIs dzsC OodzdL Oy dtj Isdzjcfpty@ € pif
WtcOed3jdzlsj. 1 Mitd S o dMRtHdsd ¢ &Y djlsd
Hdzw  jets otfMmMmisOdzatse dzj dedets? Wisted3r sy dzts B ' d
My jSltey C1t, MowiLOdeder 2 M dzOdzdydgj d3 BHdats o
shdasted d | et @y dets ftojHf sdzsy dlst , ylst -1 t&

x
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GOdzH O HB § Odzd JodtE Y C PEAR] @atzd tef dzd Hstd) fds jOlsiDsdr diz]] -
Msils W datf 6 dzlz wj. dpdzOV s jtoH OW W OL O ) ts HO Hlad s i
cOHdC Odz! dzgs? Wisted3r dzd G OdzH O.

[dzv ftetseo jteCd B' dzts f tetso j H i GanachtdsSimls @ gz©O8
o csMMmMisOdetso dzj dzgdw B'"™ dzO ffteso JHj dzO IsOC d d3 nizj
ZdL 59 0Ols! fsHikSl OS] dafj EZHOdksMm! , B d
L Of difpfodE stea TP Glste dd3j jls f dzsits t©OL " j dizlz
ddd M dhyf sdz L 5o OdzeffjOdd D s B 1OEea®g  fif thsdfiatz juJ o
6 {CMfjteddsj dzs®, S 0OLOdzs, vyt ofpj dss
Bj stcOdzd, dzts tslsdzd YO Isw drdcfize(R dzt§ Ac ddndzH pald H [z ¢

I i jCistePlse stc@® o tsMifls Odatg andzj fdsizsdedsts tc O
Holzn OltsdBOR OL SISO dzOB i H1© IsthdzS @ Ve tfsfidedd] &5 k
Ot o tsHEBStesSHO (tod M. 52) . v O0Cddz tsB tc @ ts¢
MsOdzso dzj dzdets? Wisted3j. 1t oMmj2 odHddismisd, |
o Gl S Odzdjo' d5 L jl Odtsds ff w@pdustEdls ¢ o sl

DJKCrnepuMeHT

Pacuet

3200 3225 3250 3275 V 3300 3326 Gauss

t df.ut5j0C Is tds ofjlidH 5 ¢ 5o ESTRMEOR dgBCd jadpdpbii]e M H d Of OL s dzj
300 s M QeSO Bd 0052; wuvw SAMNEZF OBINEKSg MO
0,75 | M
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DKCNepuMeHT

Pacuert

3200 3250 3300 3350 Gauss

t dm.uf5jlCIstc C1t o jtontsets wtH'BPachdd @ sid6Paxss dzj dzuzB iy
s M fO0L@BLe0RHRMEd 2, 0052; wuve SEBN oA 1@MNBEEHNOO TSI

JKCNepuMeHT

Pacuet

T T T T
3275.0 3287.5 3300.0 3312.5

Magnetic field, Gauss

tdfm.etfbj2CIste C1lt tOMmlsse tsacmachig6)ls ddapsmdzj Bz c s M f Ot
=2, 008)3,=¢5,1 | M Bls Hokr OBkt OO EHO ¢ (]

ltetso jHjdzdz' | L CMyjtedd3j dzgst §C0OL Odzd, yls
COyd mMseaj otmMipsOdese fldzfscpzsmizy HBL Jictso Odgd W
MisOdetse d Is j dzv d3d cHlgvls Rdmiptisfodzj € s o

[tezedd3 o Ml Odats o d ISNAB(THF).B (Colz= #*:CgAsQPz. [ v C
COC dzO CtodobEzy MBS dztsH 8B dzOtelzy j dzts o Sdzdz' © 51
yqw B' &zO fteseo jHjd2ZO o Mstlsdesh jdedd 1: 1.

] tjLbkzd O], M o' AatHd SInEH( achadst) ffiF)dlz
(tedfy. 53). st djC e sOLdEEd |SEIBEEHERIO[ fig
HPacnacbte f§ tedfmbklsfisea dd GMdse OddY. ulstt | dd-j
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deso dzj dzts fp fsdBsh 8 tw¢dp. vOE yj, C0O0C (s

steHd dzdtelz j Isfyw Isted H j dzls Ols dztkn-O, LrfiNGztsneNdy jo tstatleh dis
¢ &zOMke shw Mt L dzoyj ddv idd o [UnEdsinebitls(tyt @y « h
Is. j. 4 IssSmAIS BifindzjHSfif totsls s dzd tohf abakzuzs)Ri (Pladmacgise .
It O[Sm@pqTHF),] Hiacnacbtds) tesdmnsHdls '\ ls Oulss
ftedosHdls ¢ &acreb)fEb@dzd: (

{ df.ul6ds | dod j L7t €25 Of 5C O Bydts o dz' j H dSftz01l Mo w L
2,288(2):Smili N1 2,644(2):Smili N3 2,576(2):Smili C30 2,769(2)Smili C31 2,764(3)Smli C32 2,751(2);
Smili C33 2,724(2)Smili C34 2,732(2)Smili C40 2,730(2)Smili C41 2,744(2)Smili C42 2,784(2) Smli

C43 2,801(2)Smli C44 2,766(2)S1i N1 1,634(2);S1i N2 1,613(2)N1i C1 1,339(3)N2i C2 1,348(3);
C1i C2 1,438(3)N3i C6 1,406(3) N3i C7 1,344(3);C7i C8 1,397(3); C8C9 1,394(3); O1C9 1275(3)

1ted ftetso jHj ddd Hie jz@F Y dds o SeciP @RS OtBe te DL &
tcOMmlse stc L j dzj dfSsfiio | yadgsls Oz  Gudsiitsz @ hizcptE@H ¢ O dz!
Wsted3r o wOMlsestey. [HABZOCES HOYJ Htwd bkmdasso
dzr 7 90CkEERJetso Odzgdzr » OB dzOR) ddzd Otec tsdzt
dzj MmMlsts2 ydo " d3: BteOLEZjlsMw CtwOMmde 2 twOMmlse ts
ExdLoejMmisdy 217 tsd3f dzj € fny

33uddzasjL d Mistots) de fzj BH des kpEME o Tt das)

331luddzas jL d Mt dfid SEHpki(dbfEdiptss) Z n

s a3 dzj € " NBygfylb@agdP(M(=2n(18),Cd(19) ) m o' ML d
HOMBRd B' dzd ofi OHsHde'?2 Miso dj d3 BjLOBHA » =~ @ste
dzj dzls @bigihse f ted Mizls fls o d BUOK fLEZs © @ dedP€ Y d dzd figits o &
COLdtoso Odzdzs 3 Bj sOdztsdzj © Oldisml jtoj Ototsisdz
BOo dzWw dzimw o ts HNBUJBr. tc @fiplindst®Ote (so jtcH™ = W OL IsB ' «
dzr 8 OdzOdzd L t5 &.
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stedMls Odzdzr M&FI0¢f dzfi B2 oW Bskzesdr d 7
Hazw ¢t 4B dzd fsdzzuj dr  f jtej C tod MGHIANRdZd L Oy d j 2
s 5B ZASFLOY o v ¥ sfv L sfstekSlsktcdy & - d
N dedj vyjdesteOdz dese s PP § tod ) tc SowISE | GiERE
shdn kOS] Misttjddj. dd ¢ Qs ds Olszdzg 6L tsds JOff
fMCsCo OHOIs dzr NBU[M @tiadzl (M f5'Cu, Au)  (NBu),[M(btdag,] (M =
Ni, PY) [124, 127.

Zn1 & Cc7 56
c8 c1o @Zn
oC
¢H

t dfm.ulStEdsj ded § S 5 i3 dzd 87 dzif &) tizs Gedeligh @20 jZP1i S1 2,3213(7)Znli S2
2,3128(8):Znli 4 2,3200(8)Znli S5 2,3139(7)S3i N1 1,634(3):S3i N2 1,624(2):N1i C5 1,351(3)N2i
C4 1,345(3)C41 C5 1,431(4):S61 N3 1,628(3):S61 N4 1,619(3)N3i C11 1,344(3)N4i C10 1,346(3)C10i
C11 1,432(4)

[ f) dzts ordezdjbige v € 5 &Y dzj Ofgatptb® Gdii S2 2,4978(5)Cdli S3 2,4988(4)Cdli S4
2,4933(4),Cdli S6 2,4916(4)S5i N6 1,633(2):S5i N8 1,633(2)N6i COBA 1,345(2):N8i C2BA 1,349(2);
COBAT C2BA 1,430(3);S7i N7 1,626(2):S7i N11 1,631(2)N7i C5AA 1,348(2);N11i C1BA 1,349(2);
C1BAi C5AA 1,432(3)

sted fls Odzdzd yj S OW  fls to1BS ¢ N% G B € ALl adt) @@ ts
[M(btdad,]* (M = Zn, Cd) SHOIs d s B ( o dEahEE € ststH d dad t
Ostsdisz di3j sOdzdzO BdHj delsOlsdzs OlstsBOBRB] M ter .
WicOG d3j dzlst o w L O to s OydHdipd  frifts@Btdso2r SAR (A 3C, ts2azIsi O § He
d 3,05 | -"Hdaw OQdRts,H j2Miseod?2 ddyHE IsdOHEOL ts
HOjlsfqw (tedfm. 55).

LI
. // ’ ) - »

t dfm. A 6B dgifdds € s dzj ¢ Mder 287G 6t t§ lipls Al s o tis WO 1€ Bde's s € d
Csdzls BT N
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332. wddzls jL d Chipdsdstisdrjdfdijse S BB sO 1 (bt

[ dzv  fmddzlsj L @oF) t5 d3fOdgOiadts@ o y dzts B8t 19fg ts j20d djjtedzd
42O toj OSChwH o E W 1 C eHehmlaBalzj fids il Is fyls o q PuCk.fi dat
SHdzZOC B ) dH O] HBU[COMEEY| dz il j &z dzj B ' dz.

17 dzs tsB dzOtolzy j dzts, yksts o sy mMmj tj OC
¢ d maGgote) | Ba8ll)ctsB o OL s Odzd § a3 ¢ sNBlMJoMED,] (BP)S fn L
[167.] sedyde’ d3 tsB) WMdzj ded j a3 L IsseBs tojL zdz! EOIs¢
HERO. rj2Mmlsoadlsjd des, of Hjdzjdzedj HtesHEZGlO
OCydodzdzse s tOMlso st O BricEAz adfs Uts1CARISIP. B ¢c's J3d3 N B
fstesh ¢j Co(l 1) thfklsMlsoakjls, Yt {HIHp-jte
otsfisd, O IsOC Y jd§jldstassidgjdis iz i

] LOeadMmMddismisd s MfsMse O §jtj S ted st dd

dzlz yj dzts H o BBug[Cohuipsd O (
O) Hkated adfDzpdsL Hzrnj ©OMIs alee ClzA tsYdid daizj 20frElE oY
Misswh OW dL BsdsY Hj dz’ 7 bildde tEdzafr =5 OBt scozsjo dzl
B) ftod it CtedmMbsOdzddL Oydd L MHBOBdMhHeiplsts:
dL IsjlsteOwW H | ECr(bRladDilE tscfizts® OMBRIE dzts o (

] Y @O[Pobtdad,] E ddi3j il § dzsMC S o OHtOIs dats js- i)
ZOlsdz' 7 dJcOdkHO SCtttHdddtekzs sfv 5 j ZOds- O
dzv jlsfqw  dL sfistelz ¢ IskBudAutbtdag,ls[tgfl.dzi € Ml dzf dz3j dzls Ots
dZOS tsH W Is fyw Ho O dzjL @odfmdd n O dzd ts dzdz R W
{[Co(btdag,]®} MmewLr 9 0@sIsmw o i s MNEASUEOS lsOdEE]
dzj ¥ Ols o HJGOROLIBER] i3 .,(aX4). 57) .

§22
N21

c2

Co1

N22 523 s12 eC

t dB6.ulstets dad § € ts 3t dz P00 didists ds¥ dz(f decf Ozt ordplzd]figd WL j 2
Coli S12 2,1648(6); Ca1513 2,1614(6); Cd1S22 2,1681(6); Ca1523 2,1580(6); SIN11 1,624(2); S1il
N12 1,626(2); SZIN21 1,629(2); SZIN22 1,624(2); N11C11 1,347(3)N12i C12 1,348(3); N21C21
1,350(3); N22C22 1,339(3); C1ilC12 1,437(3); C21C22 1,435(3)
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t dim.A 6OC dgjf s € s dzj C Mdz’ 200 @ Eds 1 dts €8 drfs) s tfo s W0 1S Gde'ts Is € d
¢ s dzls G K

I W ROPdd sdz btdad}g8( 5B e OL § &cO@dz'd3] dzibtHa),} {6 (
btster | MBjHddzjdzr L O Mujl BshMditcets? (GG
dzdc OtmaPE ( 1 tod LIt SsteH  dzOYd sdzdzsj Y dofy dzt
dzs 6 (dMC Oy jdedzr 2 tCIsOL Hts), SO dedj d 6 tizte
d Co OHftefQdi H Ocdz! dztsj € telzy § tizd §) s @ dedfdpy j fPC8m);
dzOB dz¢ HOj s MY Jyd¥ dud M dr SAMAdSHEsHOC Ao ¢
st ¢ d dzg O.

Q) B )
tdin. v S8 ddj ¢ &Y 2 O dt & th dRfda{CsREQCTRES oHdazd) b v, |
i :Coli S32,219(1); CailS4 2,365(1); CailS5 2,333(1); CallS5 2,243(1); CalS6 2,258(1); ColS7
2,252(1); CoRS3 2,229(1); Coi%54 2,219(1); Co2S8 2,217(1); CoS9 2,195(1); CoS10 2,208(1);
S1iN7 1,620(3); SIN23 1,622(3); N7C26 1,355(4)N23i C21 1,351(4); C21C26 1,442(5); STIN4
1,628(3); SIIN10 1,628(3); NAC5 1,357(4); N10C12 1,349(4); CEC12 1,435(4); SIN6 1,623(3);
S12 N27 1,633(3); NBC8 1,348(4); N27C19 1,351(4); CBC19 1,436(5); STAN25 1,621(3); S1AN28
1,623(3); N25C14 1,3%(4); N28 COAA 1,360(4); C14COAA 1,439(5)

RMatsHY dL Ikaet, Yylsts ts¢dmdzj dzedy ¢ tsB Odz! |
OBLHERO, dsedydss B dzts ftojHY Sdzsy dls: , Yyt

Hjdjdds o §sddshls' s Bj NS dnitdisydis? Odgsd
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Clsts B' s ftetso jtojdzs. 1 COYj Mise j NEHEEMdS G
gddzsj L d eofpj dBOddf§lzdvydd fHtesotsHddzdm! do
MisOdzdzd L Oyd W f ts dzlztfulg Isigazls cdgj Hf dejsdadatsOs GH d & @ fighs af &
fdzj SMO o rfAad ftodo j dgeCol (btdms)tc/OrL s ddd € Is ON B
ils, Yt tCdMmdjddj S tB Odstds OH tdf HestdiziE 45 o dftd - bf ft
e s8¢0 dzf bkHOdzsm! .

vlstetsj dad ] Qbalfdiy CHPtcj Hj dzj dets ) f sdgtsh + s
ZOStsHdlsMw o SOl HEdU]MSBHR Ctezy j datidy’En j
(tedfm. 59). wfiydvdudmédn oL OddtsH ] 2 Mis aiaf 2
dzj dzj dzOB dzs HOJ Isfw .

833
N32
N31
C34
€33

§32
N11

$11 C13
.
§$13
$31 Col .
S22 C14 N12

$12

s21

c24

N2 @Co

23 S

®N
s1 Nz21 eC

t diR.ulStetsj dad § € ts d3f diap B Ugitissedsi dzff 5C OL[@digs o dz' j H dzd dzr i
Coli S11 2,243(1); CdIS12 2,2548(1); Ca1S21 2,260(1); CdiS22 2,250(1); CaiS31 2,246(1); CAlS32
2,262(1); S1BN11 1,620(5); S1AN12 1,622(5); N11C13 1,342(6); N12C14 1,343(6); C13C14
1,446(7); S2BN21 1,607(5); S2AN22 1,628(5); N21.C23 1,369(7); N22C24 1,350(6); C23C24
1,424(7); S3BN31 1,618(6); S3AN32 1,628(5); N31LC33 1,346(7); N32C34 1,330(7); C33C34 1,432(8)

333. wddesj L d Mmtetsjdedd ¢4 lsj totSdfd Ko gidagyE -

I LOdBsH |2 Mis gl &3 d] B tNGLR RifiptgasfJBUOK e fistsls datsh
1:128" dzd fsdzzyjdr fijtear j fJtoddjter 6jlsjtsd
HdlsdtsdzOlsdy 2 d WismW ddas@tdad)] e@rd e dzh Ni [ PR3 e)F
[167.] Mmdzzy0Oj ¢ &zOld dzr @kl j is OPHPR.El if Adipls o ts tc
ktsdz' S5 9 1lstsd3 tOMmlso ttedzl€ jsdzjs.r d todzbHyjjddgdag 2o
s Odzdazd ui M¢dr KBV EC@YdY BdzR2 ) dgfE t MNBIHQ ey O
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o Olsdz" = dgiadzjfi§dzgjdBiAl ¢ £ € f(BRE),Pibtdag JCHLEI, (2 2@BH3Cly) , ¢
dL sCNb [(PPh),Pibtdag JCHEZN 2 2 GHACN).

I iz y0Oj dedSj v t©jOCydw d of Hjdzjdedi
Ujets B’ &z f sdzzyj dz fETHF.e Olsdz' 2 € s dzj S

15 HOMdZ &3 { & ¢ 856 iz @ekigos dids i 82idQ%) &
slso j Isf)lven jdozdetds, Y § dzs S 8§ oyl HOESOMSOIAT detzts iz o d2dstest
sHddz Hdsdd&Odr 2 d&dcOdH ObtsiOdd mjtwr
OskO®Rd WehMi¥swd (tdhm. 60) .

N2z
1 c24 ~ o A P2
$23
C18 A
N2 <
N2 o LS ©Pt
. s21 P21 [}
ONi oP
oP N
¢S o
oC
ON
0) B)

{ dM.0)6Oulstetsj dzd 23 S B dgi S HOdzj § A Ged Gpolzy L J iJ FPdai:
2,1645(4); Ni1P2 2,1604(4); NilS2 2,1558(4); NilS3 2,1574(4); SIN1 1,618(2); SIN2 1,629(2);
N1i C11 1,352(2); NEC16 1,357(2); C1i1C16 1,431(2).
B) dlstetsjded P2 Cigedg] C HOdzi ¢ tsA Qe GpeizV L jRAMPIER 2881)]
Ptli P12 2,298(1)Ptli S11 2,309(1)Ptli S12 2,321(1):S13i N11 1,617(5)S13i N12 1,621(5)N11i
C15 1,348(6)N12i C14 1,353(6)C14i C15 1,420(7)

I SwdmsOodkdduyjMSde kfOCcoCOR dLoj flakk A
f dzj S B, [M(btdad,] (M = Ni, P) dzOB dz¥ H O sfyw  dzj S 5o O day -dzls
Hj2MsAMA3 ,SL27 | HdAdv Pt[124123., 194 { & dziray chdz)
jHddzj dzd?2 bsd €t o XRG&Ns Bl C ik P © GAOA
(3,155 ). uvOSCy] ®tyds s8Eplsddiukzyoylstd NH
bdsjdzg' h Oj sfw, IstsaH O)Bt@S|ka zfdet yOfHY [ Pt (HRE

ojIsMisobkzs hdd&sd dL o j Misde” 3 { dzts BunAMV(bDagd MMsdz" «
Ni,P)( sOB dz. 18) .
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v O B d& d

rdzd dz@  MmoeiSL p2 ¢ MBY dzj)sM(@das)d, Nidppe)(btdas)] (23),
(NBuy)o[Pt(btdas),] d [ dp(btdaB)R2P)

s stigzj ¢ M MiS, i
(NBuy),[Ni(btdag,] 2,162
[ Ni (dppe) (D3¥HR s) 2,156
(NBu,),[Pt(btda3,] 2,278 2,283
[Pt(PPh),(btdas)](22) 2,302i 2,323

334J L OddssH J 2Mmise dd CpBd.80.Clitsa Jo[NBLI
cfts dzvQkd s dzts o°E (f d@Bst) das)

I dzdlsjteOkztey dLojMmisdey fteddsjter BJWH] tcdz
fts te Isits) dzd dzj dzH o lbd)EEEGNBED,((8).(bd);] (M = Mo, W) [168. [ dzd
B dzd f tsdziz ud dz" EUN[MOEP(M o do, W) (tsfie Isits] dzd dzj dzH d Is
Oyjtsdzd stcd dzj .

[ Odedz" § MtsjHddej dedV ddals epineal &0 zdisdy
(Mo(V) dwit) ) d WislktsOSIlsdody 2 ddecOdzH, Clststs
vsOCdj Mdmbj ddr Bkl foswodvis! $0OlOddisdy,
dzgso HEts HJotSHEBKESHO.

] HOdds?2 tOBBGI] B d&z OL OB BEOdz] Tz &
MOk dwsdzdeH,jdO® d otd WKORBO, MiHNESODH dd3
{W:S}*'d  HdlsdtsdzO s dadap’E dArfomdbEctif j d§O© 3 3

[dzv MddelsjL O sOCdn Ctdi3fdzj SMse dzj SBRBHJ
1) or BtOIs! EHGKdsdy {§odzOMa] dzls]ifs-dfsuviiody \y, Cots dfyf by
Wic 06 BIMESOL T WS> sCtelkzy j d&F dzd e Odzn Odsd H s5fls O
LOBjh jdedw dn dz0 HdlbdsdOlsdy j Oded sdz ;

2) o' BtOIs! EZHtBdZr 2 dMssydedS HJIdsdzOIs dztsG t

[dzv otsd WcOBBO f SHABHWH d8' dfffE SWAHKOIBE | o
Cobtstetsds Isj tc s dzeCiE' da §jfn) IsddsdsQudiats’ f sHo dy dz . [
odHj NEREW.SCl] B' &ZO 1©OLKOBGKORZO #$1Bd) j o dz

O dzOdzts G d ydzr 2 MENAMOLEOLH) (249 t©0Odzjj dzj BT dz
ftoj Hf sdzOG Odztsmy+ Yyksts dz OCyJ BlzH]Is ZH
{M0,S,0,}*", f sBls®Bz tOL tOBBOdRZO Bj ssHdSO jets
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# 5J H Jd dzMedd),jM0.$,0.Cl] (24 (ted M. 61) B &t {td
Miz-®Gis g toj L Mz NR)IMeOS] CoE, ( n j AO703 8) totsH &2 € |
fOHOjlk o BMOHBS odiMmkj M Mjts2, sk (st
o0C k] Mddy dBdjHikzen j2 §jtoj CtodmlsOdzazd Ls®yc
tcshts ttOMsoateddd o §dzWteds » itcc OdadNwy sighisdertizt
Oyj ssdzdlsteddzj, dL Ctlbttetsets §ftod ki Bitcdb @Al
sjd, ClIE o dzgjd3 Hds@bshead s810¢df dajziiz: L @ B
sdadzets?2 MW j o] @BEd&Rdaskiziz®, ddiR stcOdz! dz' 2 dzdfig-Ok
Iso stej dad j QADBYrdfjASd O H Odz' dzgj 2 h OW  d3j H dzj dzdzO!
1 Istsls tcOMmlse stc ftcdosHWY IS ¢ sBtOL 59 O
(MesN)[M0,S,0,Cla(dmf)s] (25) [17]].  Isdg Iz yOj ftetsdmrtsHdIs
ndzstcdH dzs e s dzd ¢ OO aRszERE EZESCHI A ¢ d fuHsdf
fsdzdzd s j dz' dz' 7 Btsdzj € kZdz Mo ME j KOS BBJ d5 Ols 5 B3O«

0 (o] 2— 2 —
s 0 ) 0 0
s
. N!llo/ \I\.!Ilo—S HCI/ CHCl, | I ||/S\||/CI AM®A anf Il \N|I|/d’:ff
Mo ——Mo —CI” Cl— Mo ——Mo —dm
s/ 7 N \5/ ~HaS, —Se a” N/ a / N\
N/ s ca S c

o BO SBzyjdedy B dVYHJ W)~ ff G Bdejd€ fipis odsd dzd ¢ O

sO0Cddz tsHig@BO®OK, LOHOYO B" dZO toj h j dz0O, z H
{M0;S,0:}*"d WeSi*'B " dzd  f sdzlz g dz' .

RMlssydzd S sd3 Hls B dzOdzlsdzsc s W tcOG d3d dzls O § d3ts
dZsydzr = RBj sOdzdzso ddzd HAIsdtsdzOIlsdzr j MiEShifs@isC
s sy dats ) de@@BYCed d3j to, tdadtEy ts tetts(hc PddzH P I€ 5 Y dzd § - 1
d sfmw ¢ sBBNpIMdEI,]([(143. o dMYftsd! L 5o Odedj 3 { Istse
fsdzzyj dz Istcj ni W H j)dMoS(tdasiiMB. | ol (B@dzdzs?2 6 C
fsSHatsH BN dz dMfsdz L so Odz Me¥),[Me,§,0.6l) R4ztsc p OF
o Odzg4jd BWY;N)[Zn(tdag,] ® Oy btsddlsteddzy ftedoj dzts !
stcOdzy j otsets SMOHC O, Ctlstster 2 B 'EGD. f s jottg-didg
zlz y j dedzts ¢ 5 NBEEVoESG(Ig@),] DMF (27) B ' dzs [k fMls Odzts 9 dzj
ted (w@sy 62)

I dWHjteds 2 INEBtiNgBj(tday,] (28) Brdz or Hjdzj dz
(NEL),[W,S,Cly] Kifbtdag , f ts dzbnusjjudpdianbtiiasd 'BuOK. & d dzls j L dztc ts
mMwvw o Ul A 9o ObB@smWjtej Otcg tsdz0. s tc d MG ND dzdzad d|
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63). 1t LOSK?2 Xj MAJ MBuN)IME0,6lH d duddfE , tof O
f skzzydls! CtodfmlsOddr attsh jcts SOYjMso O {5¢
[Bhdds MistelzC s kzisded3s ¢ 45 tE@az@TF Mpts o dzv j MY 1fF),Q:
(M=Mo,Q=0O; M=W, Q=9 , o Cltstetsd3 H MO i)ts dxtAO Fdtgj His
ZO0 wommistswddd, Motlse jlshdrki=" j2B 8 HBRgGAW dzt
2,8628(2) i). Jdd MjHddsy dzF BsfisdC o s&3d
SteHddztetso Odz  IsQ°® BRI dModeV)2 W (V) ddi3jsls £ocC
fdeOBdH Odz detsy Ctelzy § ded Mi Sy MiShioHdleekudo = H @ dz24d 5
dwoiss= 2, 329B=i2, 3PkBio=i .2, 3915 ) Sttt ddt

s dMOdeds’ 7 tc QldB1§0. tc OB 5ls O R

cl  @o1 $1 @91 -
o
, Col
//’ S
¢ ar &
CI2 @®o

t dfm.ubdsj dad § $ dzO ) 1R4%c dztf dislzts@ diaf § dz@ ditpilsio 2,843 (2)Mgi @, | :
1,614(7);Moi S1 2,348(3)Moi S2 2,357(3)Moi Cl1 2,477(2)Moi CI2 2,415(2)

s

c21

N21 S22

t df.u6tRs] dad § ¢ dzO M) 127 % dztf dniszs@ztafl dz@ §Li Mo2 2,8483(5)Moli
S1 2,324(1)Moli S2 2,330(1)Moli S12 2,441(1)Moli S13 2,447(1)Mo2i S1 2,329(1)Mo2i S2
2,332(1);M02i S22 2,445(1)M02i S23 2,446(1)S111 N11 1,646(4)S11i N12 1,641(4)N11i C11
1,316(5);N12i C12 1,319(5)C11i C12 1,421(5)S21i N21 1,649(4)S21i N22 1,645(3)N21i C21

1,318(5);N22i C22 1,319(5)C21i C22 1,418(5)

S5
N4 C8 el &
S} : c7 : M s
N3
t dfm. oS CdaPiinls § to dzts 885" dGsctm Pts ¢ O L Cipezts ondelzdjigd v .L j 27 W1
W2 2,871(2); WiS15 2,143(1); WilS7 2,331(7); WILS8 2,345(8); WiS32 2,406(1); WilS33 2,405(9);
S31N31 1,59(5); S3iN32 1,56(6); N31C38 1,24(4); N3PC39 1,30(6); C38C39 1,390(); W2i S17

2,143(1); W2S7 2,330(8); WSS 2,342(8); WRS34 2,398(1); WS35 2,393(9); SIN33 1,59(4); S30
N34 1,67(4); N3BC33 1,369(4); N34C32 1,35(4); C32C33 1,390(1)

SO2Z
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3356ABLYWdLdUujMSd) Mots2MmiseaO® Ctsdif dzj C Mtse

3.35.18 dzj C s to thlfdp'Sls 67 S Goms j dzgd v H

] G iHibtdase R dzsted Mistsds d3j Isd dzj dzgj dzOB dzé H O] Isf
{ 56 &zshaj=dzdB"5 4 dzds, ClbtstOW Moslse jlsMise 2 jjs-
90). | ®RBjlOdtsdzy dzOB dz¥ HOj IsMa= HD [ lok diztf ARt a
Cslstster | 65 HOBEREYSIHDESipyisstss Mtslse j teMmis
dzs 2Hbtdad E d H d Ollpdddzdz@dgdes d . y jédglstegy ) , Is. j .
Hobtdasf tsdzdzsfls ' ¢ H j ftotsistsdzd tots a@dglsif s dafsj t 552 Isfy

H.btdas (CHOH)

07 —— H,btdas (CH,Cl)
——H,btdas (CH,OH)

0.6+

btdag'
H,btdas Hbtdas

T T Y T L T
300 400 500 600

t dm.C dj4C stetsdadz” j Mt j Hibtas] Jjf isls diAs® gzidaig™ dsd  dzd dzd W odzf o
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