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3) 1 ted s NHEME] detfjjls @ dzczts B @Bt d dzjc @S ot dzls Iz

JLOddistsHj2Mised) SOwBjdasor & Co®fdjCmse  dgj |
B ls Odzczts it it fEOsS H dls § ©eBLOL 50 Oded® Isted d3j Is O dzdz
Obtsd d3jsOdkzdkzse MtjHddj dr dshisdSser &g Olsts is
Otz o5j IsOdzdzO[140L 1 [ detteff §f HdzO YOO ftetse jMlsd 1o
bW ddser 5 CEdf ) SMsd § &Osddz | C ©F § stsdeEgs Gy &d
f sz yOjIsmw ydiIsrtedrnWHjteds 2 Isted i3 Is O dz&tdMnjAln 141 ¢
d dzd [16Af s Mdzsy des?2 MmdMmisj ks Mo w Lldl.o dzklsted € &Y dz

Tol/N N AN—To1

B Tol— Ny AN~Tol
M
) | M
A co ,
Mn:B—Mn/ “ M\
()C/ ’//,// g 7, ' ™
Co ﬂ -cu,R=H R _Mn—B—Mn_
M=Ag,R=H oc” | | ~co
= Au, R=Me co co
L R -
P{PCy), | R=H [\ K\ Tol
N—ro1 . N

/Mn:B:Mﬁ\\: Mn==B—DMn
ocC CcO - ~
O(|J>Pt/"(|30 M= Au, Cu ¢ Oé-}}]’t--/--(ljo €0
L !
Y3 PCy;

HRjBO 1.61. [BLOLBoOd]] SOksjdse' o ¢ ks Kstdfs @dd L
4) t4d0¢ydd BBdj 2O dzd ¢ OdzH O 3
1 Jtod d3d Is O dzdzd tet@dnNGAEMmidz@ Ytcj OC yd 2 B d3j dzO. ] t
CdHicdHBkZzIsj dZOIsO dzOIstcdw ) COteB jdesor d3 S tsd3tf dzj €
o] L zdzl SIS jdsBaAstOL 2 j Isfpw ¢ OtcB Rafup " dls sTotsddy dafg S nO dzdz
BiYHE MtsBB2 cdHtedHd d&3d (dgsfy lszPlia '6BF dzd ¢ OdzH O d3q

solv
\
\

PMe(Et),

_H

Dipp/N ‘x_-"N\Dipp / \H,,’ \\\
T (Et);MeP ‘solv

Cu
| (Et),MeP
Cl Dipp

e j BO 1.62. [ B tORHELHD dedfjHdA =Ry dslsMisE S 5o ' 3 dzd ¢ OdzH Oc
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l tjLikzd O] t©jOSyd?2 tBHRj BBO dGtckzls BT Is! ]
~nOdz! CsejdedHder B dBsMIsdEso ™ i3 dzd ¢ O dziH®AR]d Hg-GO € ,
mMddzlsj L dtetse Odzqd dL COtB J dzgtsar n Csdizf dzj € mishn
Istcd d3j Is d dzfd dzd dzls d ts dzO Is dzlz & ctelzf f z. ) AtsHj tj OC
ftesHiEzCIstses toj OC ydAcO)SSMexd MmeRrjtdg®dzj dzu I(sdIls Blsd3d Isd s
fsHe je O s t5BO OYJjlsOlsdz" » dzZdcOdzH O E Oltsdi3O

BB s Odzdzso o [I®AMRY dzj S M 2 : 1

Dlpp
Dipp

/ ;)ipp
- (OAC)SiMe; <\ )\ T N
[ >—>M—S—SlMe3 + HgOAc), —————> /Hg Y'
M = Cu, Ag /

Dlpp N

D'pp Dipp
dnd B0 1.63. [BtcOHBAIEHHCUM ¢ 1gEstzdzd § mdgd i3 BsMisd S tso r did
RL i3 dzd Is Mssisdzsh § dad § B lsOdzdzse © fJtetsHEC IS,
tcj Oc j dalsT MsHjtey Ohd] BHddz OyjlsOlsder 2 d tHJd
iy J "Hae® § sdzizyj ddY o tsh! R4uAg nte dytsds Is s B dad § foefs eds,
h j MlsdzOH yOlIlsd W H j tAdzBudnts Mmistisdstdzsh Gj igkd | dASIEMSQdds o 3 : &

. Di .
_Dipp ‘PP\ Dipp Dipp\N

% N
T o)
NJ'ZI,,\ N /“LN PPh, PPh, NJ» /‘\‘ N\
/ T \ /_\ / “nu  Au Dipp
Dipp 7 Dipp M N Dipp “o\
M/ Dipp— N~Dpipp SpnCunnS " S=—=Cu=—8§
SN T . o 7 7\ Dipp
SN Dipp. Au tu CuCu, Cu Ay /
M M <— Au —> \N _ .\\.\‘\\ /S,—Cu—/S }'/.N
/ N S - (OAC)SiMe; 1|<: - (OAO)SiMe; @N Cu Cu NI‘\)
M PPh | - PPh,  Dipp / / Dipn”
) E( \E bi 3 SiMe /S—Cu—s,"/ 1pp
Dlpp\ / / pp 3 ) K /‘,Au’ Dipp
N AuTAu,, N Dlpp\ %, N/
“"Te e ".‘-“
r v w0 >
N N M=AgE =S8, Se &/,-N\ N/
Dipp Dipp/ M=Au E =8, Se, Te Dipp Dipp
gnJ BO 1. 64. [ B tc O ABBAYE AzdCu C B @tzdz§ S dfsdzd H dzr d3d dBsMisd ¢ ts
g jtodw stej mnWHJjtodz R~ Clf dzj S Mtse, fMtsH jto O

Mddzlsj L Jteso OdzAs B fg] dedziEzs N toyf ©@ Cydffpfdaz’s &Bsmisd ¢ s0 7 A
sBtcOL 59 Odz 9 tWjLlzdz sOIs] dzgj2IsteOdzd L Oydftsigdea] & O dg
ftoslstsdzOd3d cSdHtetsMizdz YdHdz" = GG d3@ O tysthydsdadzdls
Cod3f j dzemMOydtsdedzr | oL OddzssH j 2 Miseo dSIRh {Sitrcffo jiplady LG R twt
i34 s Qlasj
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(\.:N/ - oy (\ (BPhy),
O e = [

M' + T | T
S TS

M = Rh, Ir
&/:N g M' = Pt, Pd </
AN - R = Me, i-Pr, Bn

R n=1-3

HojBO 1.65. [BtOLBoOddj Iktejnoi wHjttdsr 2 St®fdjSMmse

5) sttstcH ddzOyf O¢ ¢ Ryt fifodzd g ©dizH s o
I L Od BsH NHGAUS dsids dzj S s ) % j ded 2Oy j Isd dzj dzd H O
EmMfJhde" &3 I SHARBHBA HA&Y fddzs| L QAAu-CuddC-lag tc e  Cdgtsd
B sOdzdztsy j dzlste” Mo WL Opzfo ) fHIp B ST dgsgEdc GO
[147].
[T\

R/N ‘\‘-';N\R

;—\I_ ;—\‘_
R/N A ,"N\R ‘\ . ,

T =), ] lm—m, T
Au > Au - ‘ Cu C
| ~~
X |[r ! I

X =CIl, Br Ph R /L R

— NN
\—/
UnjBO 1.66. ILOdESHj2Misedj COkBjdsor n S dzj CMso
[isOkdstte Odduj NSk d&decOdH Ok YOmlsts o
fjejoBHd 01 3OR NBEBMG (M = Ag, Au) 9 kdsdOld & C &Y
fedosrndls vsHusguHEdded?, o Cslser i ojf ¢ sdfc
slsdetsh j dzgd ¥ €  MHOPE dsjfdly D) ([148]. OS2 Mfshss
Cibjtod) sOdddujMSdr Stdifdjihcd sy 82 o s Oszdf &
Ctokff, Yjd 10. 1 Of tod dsj ExCo E£70de B ff tztzh Y 2 dz C 5 dtogzi ¢
BjyHE COwejdsord Ssdid]ShMsd YjdkiL0 d Ssdfc
d&d ¢ O
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— [\ + ]
—_ rR—NL N—R
R/N I‘x‘_,"N\R ?
NA S
\V( /s\ -
M + Pt— " Pt >
| Pgilp;? ~~PPh;, S
i 3 PPh, Ptés\\\],t
M= Ag, Au, R =Mes Ph3P7 \‘\PPh:;
M = Ag, R = Dipp |_Ph,P PPh; _|

HRjBO 1.67. [BEOLBoOd]) ktjhi "Hjttdr & SCtdfdyj S Mmse

151 O¢ dzt y§ oerfdjistetDs b to tezis gtz to

J tc OLR2jdadjls | tOls Iz tc dzt)ef ) Is SBOIBEIO] tets o O dz' ts fp dzts o dz
C i3t dzj Miglmp Y d MO dzj dztbe to P tizd dgd dzj ,dzd ® O Iff tsBItE Bdets o ff to J
dzj HsMIsOISd. dBedzOMmdes ftedo jH | dzdesdise B L Stelz azO(
fn Mezlm, Bsydls MmMazey dlIs! oLOddsH Jj2Mise dj eSO B jdRts
f tsdzlz Y jintstzind3 § sd3sh 1 ¢ ff 26 © sMMeBraaDy

1l t.OL H4.100OKA4.3, ftsmowh jdgdgr » ftsdzzyj dzeds G Jjlsj tots
COts j detse " d3d dzd ¢ QdzH@fdipls, ] BIOYsH@ Ddefs\pdddg” §f SHABHT
Csdizf dzj C Mso . [etcOddyiddi s COtB | dzz Medn®  HdjJdDE
dzj o sL d3sy dz" a3 Htedd3j dagj dedj t©WWHO HYBSHABHESY, 9 ¢ dz¥
dzd G OdzH O.

ltej Hiis O RExEAfasIC OL | o Bintzso des | o dzgd 3O ded i d MmMmdzj +
Codf dzj €M fsLHdedr Gtk fjtojn sH dzmd wd3dls- Gt ®alzd
Il sdz "ddzmlsets cjlsjtesd3i IsOdzdzd uj M d-8J SO dzls © §) %5 9
B sOdzdzr 10, dylitt wEmlzfijdse dzj dzts € Ols O dzd Is d y i3ff) €5 T i) €
LI d3j sOdedpteg H j deder 2 dzdlsj tcOlskztcdz” 20lsBlz tsHeO dederdyls d4f)
GiljtesddjlsOdzdzd yj M dr € OteB jBdeidcHiy tddyCz @E2dztsC ts5 o3 tf Ry fif
sOCdr CtBfdjSMmMse dBsecdzs BT ftcjHBMIsO dIs! Odz'
HicOG sy dedz’ .m 34 Is O dzdzts o

s 0Cddz tagEPdts 3L O dzs y dtsdziz y judisf’yy  Hedgwls | s ts d3j Is O dzdz:
B IsOdzdzso B Bsdzj j toQdzedaifjrts BortddAHdidzts i SO L s Odzd J
Cslster | MB3sckzls or Miskzf Ols BsMisd S s d3d dzd ¢ OdzH
fsizzyj ded ¥ G jlsj tetsd3j IsOdzdzaffdaf MCtey j Ssdpfrdig ¢ MYy fcd
Codzd yd Msots fsHrBBHEBSO, o Cdz¢ yOr h ddgj 9Odgdg.B W BBOL
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] 20O 2. CsultRrRIp1LUG[?210Cc YodbuuUu?

21t jOGjdzls', twOMmlsotstedlilsj dzd d ¢ ted B st
I'fnd sfjwoydd, MmMeowL Odde §j M MddzlsjL sd3 lsBmnhjjt
OteetsdzO d o OBMBdzé Isd tetso Odzdzr Phip OSesPtrTegdHTFEZNEG, 5
PPh, HS'Pr, W(CO)s, FECO)s, CpNi, CpMn(CO)3, [CpF&CO)2]2, [CpFCO)SPH2, NH4PFs,
AgNQOs, SNCh, MesSnClL MeSQH, . d M sdz L 590 Odzd B J L fiplssCfofsTdedddadd j dz
[CpNiS"Pr]2 [151], MeslmCO; [152], CpNi(MesIm)CI [153], [CpFCO)SPhbd [ Cp Fe (£ 0)
[154], CpMn(CQ2(NO)PFs [155], (PPR)2Pt(CGPH) [156], CpdVio(CO)sCl [157], CpNi(Mezlm)l [158]
i sdzlz yJd dz' fts MmMtslkejlsMmMlsoks hddz dj IssHdC O®b. A Bl
MM sdzr L soaOdegd ] BB dz stcOW dtsdzj ssots?2 tlsklsdzgs?2 dzOX
md dizd uyd me d2 O dzO dzd L o ' Fusitadzgrdz ¢ N0 CHRSERO A2 L Ols
r dzv -fiptfs € stfedsdh ¢ B8 tcOMilso StcBBr ddtf s @B iz @@ T RS s tc s o
«BrukerAlpha , 0] sOC y Jj PlatounmAsiRe C @ dzv¢ § sdzlz yj ded w m
rdzv twjcdmswoydd My j%s'es® S 1sndzTe ¥Rig@Y sdz' L 5
«BrukerDRX400», Bruker DRX300x».
tddzlscj desmistczCIlskztedz” § dMMmdzi H 59 O dzdBrukes D8YVisndaoz" dz
MBS tesW sC 2Mmde &3 d Mls sy dsdSasdy7 1017BS | Brukemfd®EK M oCCD
s dzOh j dzdats d3 HolzmrCtststoH d dzPHstde d§ c ey E BB R sd3 d3ts d
o Mo K10 7 3 i) . 1 sedzish j ded § Zydls' 9 ©dzd 43 Is s H
1 CodoOdzj dzlsdzr = tsistc OYSARABRI[159] & dztf tc F Wic[BEHBEGR 2w € tod My
wodzwe h dnafmw dzj i3 est Hisduyud MSdBBd Hot2ded S OdB]) . {
f tots G tc BHPERXT [161] d bklstsydsj dz2@ BjlstHsd d2Od &3 dz' Fdeh
Odzd L slstetstf detsds ftedBozdy j dzedd dzj o sSHEBSteSHAZr = Olstsdstse
2014[162] OLEX2[163]. 1 tsdztsy itz W 9 OB stesH O ttOMMudlsOdzr ¢ §
d4ddzrntotsdzdz’-Rue sQuv 9] ed3d yd MS d 2 OdzOdzd L i sdzlz yj dac
dmf sdz' L s Odzd § &3 ISYDE REA@RO dzd € Bz te®dzd tolz j d3" 2 d&zO G
AlOslsdedzvn o ddalsjteo Odzj Isj o3t j teOlsfzds 92 OIS0V J0 A® to drts
fslstsCO 250 dgdz/ dzddz) ; BOMMO dMmrBHdS2 d&Os iMEd o
S 9 Odzsatsfodds yd ME dJ tcOMmyYd Is' ftoesosHddzd o tc O 3¢
ff sdssh 8 f totsc tc O BAPREAA2][168]d3Y fzf b B &€ PH) stedd ¢t
fjtejrnBBHA A mMsmistsw dzd 2 ftctseo SH d dzd RBE {65} 18] L
CHoznt C MY sdz] dzlstzOMN jotfOddgj ddzls' dels ff 5 dzdzts 1 dzgeR-B\PtSHadE d3
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Cdzgj eedd twOMmMmydlsr e O0dzd Hdzvw fdzEyjder » ¢ jtsd3jIsted.
PBED [168] i Istej ni € MY Sdzj dis@idndy {f aln) dizpaizisiefsBAVYP liys d3 1 M
tcOfmyd Isr ftoctseo sH d dzd fiy! fn dmf sdz! L 859 Odzd J d3 { BB
oL OddizsH j DIRE HEPY fk70]. VU4l odzdwdzdw twOMmlsetstedlsj dz
Codzlsd dzz Odz! dzts?2 BESMP{EFL]. Msdz! 9 OlsOyd d
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22 wddzsjL Mmtsj Hddzj dzd 2

1) g d dzls j 2Fex(@p(Me2lm) (1)

ststedydzj " 2 tOMmlse stc OpFLCO)Y2dc 0( @.38B6 Zdzds@2@)0 |
o fMsjfmMd bsdkkzsdzdO (10 &k d Oyjbsddlsttddzd (10
ZHOdv dzd f§ted §sddyj ddesds H Os dzj dzd d, RO M dzw dzr 2
(25d3dz) . 1 4 dzd dzr 2 tcOMlso tste W ddz' Istetse Bzt H dztsCGjristiA s d
orHjtydoOdd fwH6 Ay wBiREdd] 24 W. 4djd |
(215 ddz) d fk" ddzd.

stedmMlsOdzdzr , ftodetsHdzr J Hdzv tuwd, Brdzd or teOh j
tcOMmMlso ste C sl dzj ¢ MO.
Il atsH: Ljdzid J SttdmlsOddz , 0.205 ¢, 57%

Cdrfj dzls dz' 2 OdzO dzdH dz@isHsFeNfdg A2 5R3; H, 4.30; N, 6.64; O2 H:j dzt
C,50.60; H, 4.31; N, 6.67%.

RsQ 1 1 Jv,fpcd: 3170M dB117f ¢ ., 2947f ¢ ., 1920ts fp, 1880f) dz1698ts g, " .,
1575 fr) gz1543f) gz1448fn tg 1416 gz1394n gz1352 fiy tg 1297 dz1219fn te 1175fn dz1110f dz
1062f ¢ ., 1019fn ¢999fn 29261 dB57f dB839f) ts831f) 1818 c., 749 dz724f 15684 c., 659
ts g, h ., 599f) 1588 c., 5535 1, 511 te468f te452f te443fn te427fn G4 19fn t5408fie.

2) 4 d dzlsGpEe(CO)(Melm)l (2)

SLJdzj descsz tcOMmiseo tstelz O CsRsBR(C@)3(ME2MN) 6 D 2  Isdgaitlz d='d2)j
fted COfr o0Odzd BROdzd dztseor 2 tcOfmlso stz daz stz O (& O ( @30z} O ¢
SedzOY Hj ddd Mdj i qHdd s ] @rEHaD dafifldotdie ©  d L d3j ded dzO
{4 O0Sydodedezs  fmdsj ! 4ty BINdeoOdzd o Isjujdedy
f sded ) j dedzetsdz H Qo dzj dzd d .-C tSaw{deldaj jodzdR" 2 d3Qfmjdely jdelzt) tsfyls
10BdZHCl,, HEBSB Qo dzv dzd 7 gz G Jj Coff fd@>». h j[clsw |ty Qiadt G &
CpFe(CO)(Melm)l, CpFCO)ald W j tetetsyj dz BF dzd o' Hj dzj dz@ dL 0O
Ao BBOISSE O dd (4 dzv 1 QHEECL,:  figty € ldne0jdss ) I8 ej jozzdsEl .q

[ sdetsCtedMmlsOdr , ftedetsHdy j HdzW {wd BT dfdj dfisEoomke
dzOfyr 0 j dzdz’ 2 tcOMICHBle fesHEZS SO o

Il T AatsH: L jdzjdgr 2 FPBeshs¢C, 0. 100 ¢,

Cdzj d3j dzlsdzr 2 O dzO dacz®q1H1:eNAQd @) 82j582zH, 3.52 N, 7.53 1 O 2 H:j dat
C,35.1Q H,3.35 N, 7.28%.

H ¢ | t(CDC, d, d&3H.): 4.09 (s, 6H, 2Me), 4.48 (s, 5Hsids), 7.01 (s, 2H, CH).
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3C{H} ¢ § {(CDCl, d, dgH.): 40.7 (Me, Melm), 80.2 (Cp), 124.3 (CH, Im), 185.8 (C, Im),
223.8 (CO)

Rs( 1 J Jn cid)): 3167ts iy 0z3105ts iy 42" ., 29461 1y ¢ ., 2041ts 1y gz1993ts iy oz
1918ts 1, 1 ., 1576ts Ay dzl453ts 1y gz1425ts 1 gz1397ts 1 gzl 371ts 1y gz13561s 1y g2 ., 1305
s 1 gz1224ts 1y gz1116ts 1 gz1081ts 1 dz1001ts Ay dz8401s 1y ¢B818ts 1y ¢ ., 750ts Ay dz727
ts g ¢ ., 680 1 §558t 1 dH33ts My 469t 1) ¢33t 1 4422t Ay dz

R s(CHzCly, n, ciigY): 1935 (CO).

3) CpFe(CO)(Me2lm)I3(3)

SLjozj desdzz twOMmlse stelz 0 CsHYA(CO)3(ME20n) 4 &HBCl. @zdstd dz! djc
ftedCOfr o 0Odzd BOIZJdztsor 2 twOMsaGHICL, 05 1 &B36z) ¢ [ D@
dL d3j dzd dzOfm! 420 € tste d \drjdelsidets dzd 6§ OO dzq] -fff J 9 lestelyist O
sCtcdydzj o sdzz tcOMmMlse stclz HisSB O9 dzv dzd ¢ JVE ) O gadiizkjOdz'
tcOMmlseo ste wlsWddz! stesar o Odzd , Ctstedydzj o7 2 dBOMdzw dzr
mizh d dzd , tc OMECNStcV tztf H B CAsto dBfijlsd dad@f L s Odz © o dH J
f OwcE®o dzOMr" M j dzedzr 2 tcOmMBleChlte Mtsi Hddzj dzgdw o

1 7 2 €Hs to d y dgodn@zf08c 50 %

H ¢ f t(CDsCN,d, dBH.): 3.76 (s, 6H, 2Me), 5.29 (s, 5Hsis), 7.29 (s, 2H, CH).

Rs@ ! 1 Jn fd): 3167t 1y gz30931s 1y 2 ., 29521ts 1y §z20371s 1y, 1990ts 1y, 1577
ts 1y dz1460fn dz1424ts 1y gz1399ts 1y dz1375ts Ay ¢ ., 1359t i gz1227f dz11271s A ¢z1082
ts 1y dz1059ts M dz1004ts 1y dz863 ts 1y dz7321ts 1y d2 ., 6781 z611f) dz580 1) dz558 ) dz505
tsyfn dz72ts g gz438ts 1y dA11ts g dz

R s(CH:Cly, n, fp d): 2049, 2002 (CO).

4) sddzlsj L Cp RImSEhE@EY ( Me

t 4 OSydsdedzizs CpiFeC@s(Mezf)t (0. 046 ¢, PR, 1 ®9 0 24l
0.1103BEsdz! ) o Ibsdkkztsdj (10 ddk) d@ZOdiBs50dhy. o 1is]
Cstedydzj o' 2 twOMlsoatsts A dZOYHOdd HB § sd3dOlsdzts? I
stedMlsOdzdzd L 59 Ocdlzd L fdsj Md Istsdzztsdz/ ¢ j f s Ode.

JrAtsH: Ljdzjdr j StdMmlsOdzdzr , 0.028 ¢, 72%

Cdzj a3 dzls dz' 2 O dzO ezdA®H1sFeeQSd MER H41ES5.12 N, 7.91;1 O2 H:[Cdzts
57.64 H, 4.41, N, 8.08%.

H ¢ f t (s tsdzlziis dgH.): 3.50 (s, 6H, 2Me), 4.13 (s, 5H, Cp), 6.12 (s, 2H, CH),
6.88 (t,p-H, Ph), 7.01 (tm-2H, Ph), 7.61 (dp-2H, Ph).
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IC{H} ¢ f t(cPls ts dzfzlisce.): 38.7 (Me, Melm), 81.2 (Cp), 121.7 (CHIm), 123.6 (Ph),
127.4 (Ph), 133.6 (Ph), 150.4 (Ph), 189.0 (C, Im), 224.5 (CO)

Rs@ } | Jv, ind: 3061tsi b , 2948 d2911tsfy 1574f) 2469 dz453sh) d2430sM oz
1398 tsf) dA358 tsfi) (2305 tsfy fL 265 sf) dA224 ) dA 167 tsf) dA 116 tfiy d21079 fiy d2023tsf) dz
1002 d841tsf) dB16tsf dZ37 dB94tsTn (B821) 1664 (476t 428t pA15EM dz

5) sddzlsjL CpRmnSRh@Y ( Me

1 0 jMmMEE 0. 375 GECpFeCOQSPR22{7 OdsdB®adk! )¢ [(1. 457 dBBdi3s
MedmCOtc Ofils o stcd dzd do IsiidglglAisfdz® Of d@ 0 dzdz Oy j Istsdzd Istcd ©
1 0jd3 ttOMmlseo stedlsj dz! EHOdZzddzd o 90CkEd], f tsdzlz -
1 CMistcOG d es o2ty 210s5dakdgj dzed 2 tcOfmlso st lsW ddz! Istets
“tsBl ¥ 5O, HESB Odldz®@dz@. 110 Oftigldze 15 -26 Ay too o jOuz dzdf jic 2
SMOHC B HJCOdsdtotse Odzd, sMOHBSE ftosd 9 Odzd 2R
HOo dzj dzd d .

lrTAaH: Cwtedydzgjor j StodMmlsOdzdzr , 0. 420 ¢, 72%

6) gt ddzlsj L Cp Rlmn)SEhMD)TEBYEEls (4C)
[ sdets € tod fls @ tizdzelz" 24 to  dzv tao, B dz fodzzyj dz Hc
dzOMm" " j dzdz’ 2CpRECT)Melts)BPho B j dzL sdzj DAJFB{L B ' ISC 53

7) sddzsy L  Cp EHme)gePlitr)( Me

{ JOSydsdedzz ¥ CpRefgTpMeamf) (0. 057 &, PRSeL(305. 0 ddst
013535 dz' ) o (b6 dzhaksizy] dzOCtcj o Oded o Isjyujdedj 45
Ctedydzj o' 2 tOfsosts ©R Oy HOdR] HEB § SBdOlds2 Ik
stedmlsOdzdzdL 50 Odzd dL Md3j d bdkzsd ¢l 0d.

JratsH: Ljdjd j StdhmsOdde , 0.053 ¢, 97%

C dzj d3d dzlsdz' 2 O dzO ezdzB17/H1sFENQBe €) 80904t 4.52 N,6.981 O2 H:Cdzts
51.33 H,4.49 N, 6.81%.

IH ¢ § t (CeDe, U, dgH.): 3.44 (s, 6H, 2Me), 4.12 (s, 5H, Cp), 6.02 (s, 2H,, GH),
7.00(s, 3H, Ph), 7.90 (sp-2H, Ph).

IC{H} ¢ [ t(CeDe, 323K, U, d3H.): 38.1 (Me, Melm), 80.6 (Cp), 122.4 (CH, Im), 122.8 (Ph),
126.6 (Ph), 135.3 (Ph), 136.7 (Ph), 188.7 (C, Im), 224.1 (CO).

'Se{H} ¢ [ 1(CeDes, U, d3H.): -210.6.



a7

Rs (@} ) Jv, M 3060 i dr, 2946 sy (2907 sfy 1573 tsfy p21469 fiy f21452 s fz
1431sf) fA397tsf) dA357 s (4303 i A 224 f) A 114t 04081 tsf) d1064 &f) fA021 tsf) dz
1002 4840t d816tsf) dZ35tsh) dB94s 4881 AB65EM d578EM AB61sh) d468ts) dz

8) CpFe(CO)(Melm)SePh(5b)

s Ctsted ydzj o s 3z CpFECIPEPAs 610 . 2[5 G, 0. 41 6J Mdd
ssdzztsdz: Oyj IstsdedIlstcddz (12 dgdzz M&IMAEHA) O HEsB®o ¢f dzd 1 d
d Sdfwisddzd §tdaizyj ddezkzr t©j 0Cydtsdadzzr md3j m* o Isj
¢ 5 d3dz0OIs dats 2 Isj B j tOIskzter |, tcOMmise BtedIsj dzd  kzw jOddaty d&
Ctstedydzj 9" 2 BMOHBSE tOMIsdteOdzd fm ¢4 ¢ fMOdzsds, miz!
tcOMmMlse ste Ctsdzyd dzlsted tetso Odzd , HtsB Qo dzW dzd -2 P& M@®dz.Is
48 .

s ted Mls Odzdzr ftedetsHdz § Hd&Y tu¢d, f sdzz yJ de&" 2 H
cOMmMsoste ftesHEZSISO © B j dzL tsdzj .

Il 7 atsH: -Cugfnges] o s BOMdzs, 0. 201 6, 61%.

9) dddzlsj L Cp Rmn)SerPdDITHR€Hs (50
[ sdzts € tod fls O dzdz, ftedetsH dz 2 H dzw ted, BN dz {t
dzOMmr h j dzdz" 2CpRECD)Mexlts)BePho B j dzL tsdzj DAJFB{L B IsC s

10) uddzsjL Cp RnePhe) ( Me

t j OCydddzz ¥ CpRefgApMeamf). (0. 143 G, PlRTe3(30. 1ddgt
0342BdBsdz ) o Itdtsdj (10 &k d&OctkjoOdd o Isjuj
cOflso St 55 ZOYHOdR] HE ¢ & de®sd, s i) i@k ¢s t
GjlflsOdz HBs o" fOHjdedY Ctstcdydzj oatsets BOMdzY degse 5
MO fosd o O0dkd ¢jflOdsd, Mkh ddd.

I ocH: Cbtdyds otsj HBOMds, 0.078 &, 51 %

H ¢ [ t (CéDs, U, o3H.): 3.40 (s, 6H, 2Me), 4.13 (m, 5H, Cp),08 (s, 2H, E, Im),
6.72+ 7.13(Ph).

12%5e{H} c [ t(CeDs, U, d3H.): -275.7.

Rs@ ! ] Jv, M) 3057 &fd? , 2946 tsfy (1899 &fy 1679 &) dZL570 tsf) 421469 f dz
1451tsfn 4429 M) d43971sf dA356 1 4297 &f) dd2241sf dA113 s 44080 &) d1016tsM dz
1000 d840tsf) d8171sf) dZ31tsf) dB94sf dBSOM dB50Ef d579tsf) 555 d459tsf dz
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11) sddzlsjL CpRn(ePR)7] MgL ¢ t5 dBFedOR(MEIM)CL)

td OCydtsdedzkz ¥ CpfRefCAp(Meadf)  ( 0. 143 ¢, PRBTe3(30. 1dgdgt
0.342a3ets dz! ) o Issdkzztsdzy (10 osdz) dzOctej 9 Odzd o Isj yd
tcOMmlso stc B ZOYHOd Hts Ctdi3dOldts?2 Isj BB j cOkzter |,
GjflsOdz HBs or fOHjdedY Cttcdydzj oasets BOMdzY dese &5
sMisOlse ftesd 9 Odzd ¢ jflsOdetsdz, Mmkzh ddzd .

sStcOffdate  Yydzd o7 2 BOMdzw dzr 2 BMOHESSE ©LOMIse stew dzd
5 Bz L tso Blg 0 .td0BiPsocicO0. 339 dBisdz ) . Il 7§ OH Oc
tcOMmMlsoste HJCOdzlsd teso Odzd , sipEOHdsdkd . telisjdis jdis(f) Ol 8 @ H
ZzOMmr" M j dzdzse 5 tOMBHAELICO f tsHEZCISO o

s ted Mls ©dzdzr ftedesHd j HAEY w0, i sdzlz yj dz" H
cOMmlso stc fOEEHEZC SO o

lm"atsH: SCstedqydzj o' 2 otshs¢, 0.061 6, 50%

Cdzjy d3j dzlsdzr 2 O dzO dedd®:7H1sFeIENAQTen@zd9dxEsH, 2.58 N, 3.981 O2 H:J dzt
C,28.04 H, 2.55 N, 3.72%.

H ¢ [ t(CDCl, U, o3H.): 3.98(s, 3H, Me, Melm), 4.06 (s, 3H, Me, Mgm), 4.98 (s, 5H, Cp),
7.05 (d, 2H, CH, Mgm, J = 25 Hz).

H¢ [ t(d®-dmso,u, d3H.): 3.81 (s, 3H, Me, M#m), 3.97 (s, 3H, Me, Mgm), 5.19 (s, 5H, Cp),
7.13 (m, 2H, CH, Mgm), 7.24 (m, 1H, Ph), 7.59 (s, 2H, Ph), 8.09 (m, 2H, Ph).

BC{H} ¢ [ t(d®dmso,U, d3H.): 38.4 (Me, Melm), 85.0 (Cp), 126.3 (CH, Im), 126.6 (Ph),
127.5 (Ph), 128.5 (Ph), 142.3, (Ph), 171.31(G), 224.7 (CO).

Rs @} 1 Jv, M 3111 tsf) d2955 tsfn) dz1944 tsf) 1636 tsfiy fdzL570 tsfiy fd21471 tsfi) oz
14541sf) pfA433fn d? , 1397 tsf) A 364 tsf) dA2651sf) 42241 A 174151 A 117 5 dA117 s oz
1079 tsfr) dA054 tsfr) dA012 sy dB97 tsfy dB97 tsfy dB52 tsfry d731 ) 16687 s 4676 ) 4676 ) dz
601tsfi) d568tsfn d548M d539tsfn dA70tsfn) dA521sf) dz

12) dddzlsjL Cp Rmn)TePRY7Y MgL Stdifdzj CHO)I@pFe( CO)
t 4 OCSydsdedzz s a3y M d LPhTé».d0 507. 063030 1B 30 ddz@Eizz’) )
(8d3dz) o' Hjtey de@digd e Wwhud dzd 3MeCNdfdSdz, d3de)tsB Of @ |
EHOdzvWdzd. s BBtOLtSO QoM jdBzMwYw yjtodtdkkz tMOHSCEZ HE
CpFCO)(Me2lm)l 9 CHCl ( 10 d3dz) d HJited di3i P do Odzd o Isj y2 dzd
tcOfmMlse stc C tsdzayj dzlsted tc s 0 @dayd. L sdEf}" dz | jSdapzEsied »iGEpiEde s
Il " atsH: Clisjedfdgslzj o j] SCtodMmlsOdzdzr , 0. 120 @&, 69 %.
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13) wddzsjL Cp RINSRhEGHHMAEO) (8)

rjdzsT 2 tOfMbotte 0. CHBN@Q@O):dTHFR B 6  d3dg)s dzts Bipialz) Usasd:
ftedd0 Aw o bjyujddjl . tJ0¢yd «nf¢jLdesdatmgddtioda dz
CwOMmdy 2 tOMsotste W dd S’ o Od&H)FECO)(Meld)SRh ¢
tOMmlso stedlsjd bkHOkJAk] §twd §sddyjGhedyads &zl dd
sf)ls OB’ of@azd ¢ jSMOdsd (2110 d&d) , ifhOSist dEmng
Ljdzfdtedydzj o' 2 tOMmbseotste Wdd Stese Odzd, S tsdzyj dzls
CH.Cl/ G j S medd fAmid

stedMisOdzdzr , ftedetsHdr j Hdw t(ud, Brdd o ol
ROMr " j dedz’ 2 twOfMlso k. CH®RYdj SMO o sy

I T RtOH 426 &, 67 %.

C dzj d3j dzls dz' 2 O dzO dzcfa®zqH3FeNDeEMMOL], 6436 H, 4.37 N, 5.28 S, 6.04;

1 ©2 H:[CAMs53 H, 4.24 N, 5.47 S, 5.98%.

IH ¢ § 1(CeDs, U, dH.): 3.50 (s, 6HMezIm), 3.97 (s, 5H, Cp), 4.207, 5H, Cp), 6.18 (m, 2H,
2CH, Melm), 6.857.12 (m, 3H, B+H+p-H, Ph), 7.70 (mp-2H, Ph).

Rs( 1 J Jv, pdd: 3083M gz, 1917, 1894fy, h , 18241sfy, h , 1615fM tgh , 1557 tg
1453, h , 1423, 1398 tp 1364 te 1310 teh , 1265f) tp 1223 te1153f) 1118 tp 1109f) i
1084 tgh , 1062f) ts 1023 159971 t 905 g1 , 8421 tp 818y, 794, h , 7361, 713, 6921,
6741sMm, h , 658tsfr), 6108y, 588tsfy, 576tsf, 558tsf, ' , 5421, 490tsfy, 473f

14) 1L Oddi3tsH j 2 fipls oW(COY delsj L Cp Hre)(rSRh)W(OADg (9) d
CpFe(CO)@SPh)(rnCO)W(Melm)(COk(11)

I jfye jiHodglsd &t50.08 12 RUEOSTHF( 2 0 Bcdz) s Bkl s@sik|
15Ae 9 sjuddedd 1.5 Y. tJOSyd s-miCsCoEstdaasifEdiddftsopdo. dzc
Wizlst 2 twOMletts Gl dd btess ' » Odkgd tEOMG.o BB Is &z ( ¢
fsdzd y j dgdzsds HOo dzj ded . ! Sk yj dzder 2 CtOMdy 2 dB)ind
ffzh qdzd d {CMiscOcdtetse Odzd Istsdkz s dzts 6. ) szl y
Codpy ) estEJcBEO@ 2" dzd ¢ j CMOdz d or-24 wheo ®dzds j g
stodfls Odzdzd U j I E O MG ' ¢) twOMss stew dzd o  EsEB6C
ftedl5 Aw o Isjyjdedj 10 o3d dz ststedydzj o' 2 tOMmk
) GEHKHOB H | & dzd dL M3j il bdkktd/ ¢jCHe@d sAun jots s
24 .

I r S+ 11 s iCdpdadndz j 0 Stedfls Ocdedi' dzj ¢ S S8 gt ®dz
usslsds 9 jlizd j5 : 1 (HES (H OB S esMS s dd) .

7ol Cttdydgjas OdttcdmB. 122 ¢, 48%
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[ dz9:

Hc [ t(CeDe, U, d3H.): 3.18 (s, 3H, Me), 3.64 (s, 3H, Me), 3.75 (s, 5H, Cp), 6.13 (s, 2H, 2CH
Mezlm), 6.826.93 (m,p-H, Ph), 6.987.06 (m,m-H, Ph), 7.77 (d, J = 7 Hp-2H, Ph).

Rs(Q ! 1 Jv, nd: 3057 dr , 29545 d , 2061y d4901tsfy h , 1862t 41655t dz
1578 tsfr) dA 550 tsf) dA 454 fr) dA 436 tsf) dA 398 tsf) A 370 tsf) dA356 tsf) dA309 tsf) A 265 tsf) dz
1223 (2172 tsf) dz1116 tsf) f21080 tsfy d21023 sy dZ1001 tsf) 4937 tsf) 4908 tsfy dB41 sf dz
823t (Z42tsfn 894 tsf) B8O d5971sfn 583 b , 561t dA91tsfn dA70tsf) 433t dz

[ dz¥L:

Cdzj d3j dzlsdz" 2 O dzO dzgf zYCoiHsFeNy@FSWHZ IC288.80 H, 2.79 N, 4.31;

1 02 H:CAR&93 H,3.02N, 4.14 %.

Hc [ 1(CeDe, U, d3H.): 3.38 (s, 6H, 2Me, M#ém), 4.59 (s5H, Cp), 5.83 (s, 2H, 2CH, M),
6.81-7.25 (Ph).

H [ t(CDCl, U, d3H.): 4.23 (s, 6H, 2Me, M#m), 5.02 (s, 5H, Cp), 7.31.53 (Melm + Ph).

BC{H} cftas (GDCIE.Mel ), 48335 ( ( ¢ talm), 126.2(Ph),227.¢ C|
(Ph), 132.8 (Ph), 146 (Ph), 179.0 (C, Mém), *197.9 (CO), 198.9 (CO), 205.9 (CO), 214.8(CO).

RsQ } 1l vmdB:2010 M, 1912 fmd, 1873 .M, s, i
1224 . fqdz, 837 . Mdz, 824 . Md, 731 .thdpd,4489 &

15) 1 L Od®tsH j2fpls sMCO)ddzlsj L Colmi{eIeRhIW(CAYE@0)  d
CpFe(CO)mSePh)frCO)W(Melm)(COXk(12)

Il jmyeajlsdzr 2 tcOMmlso stc WICOROTHF (61 § 0d3d2)5 6 ts iyt dix@sddz|
15Aw 8 Isjujddj 1.5 w®mo Odd ORf Y { sigysComstaasipidd d d .
Nddzlsr 2 tOMmlsetste wlWddz steso ™ o B,dzd tc @fisk.csletfds j dz' (
fsded )y j dedetsds HOo dzj dadd. 1 sdzkzyj dedz’ 2 CtcOMmdze 2 dgdfyc
sMisOlssS Mehddzd d 1 ¢ Mkt dip ez &zd ¢ k6 ks dzts dg O
Ctsdzyj delstcdtctso Ocdzd  StodMlsOdzdzd L soDézd Aw  dnd3stydij
stedMmlsOdzdzd yj IO OMdzAMH' ¢) twWOMmlseotstew dzd o -5 &5 §iZk 1S ¢
ftedl5 Aw 9o Isj yj dzdj 20 misktsidc tslsWefdgdig tots R o tO@zd
l osHROBHjdvdzd dL Mb3j Md bodkiztsd/ ¢j ¢ MHRB oAuH jotc yis
24 .

Il awle + 12 Ctstedydzj o' § Ctod Mis @Qdddezj dzt j ¢ € ted fdzDalx
elsdslQ tedj 2 1 (HCHt H Qfefet BosMEsfdd) .

Il 7 ot Cttd\ydgias | SOdi@slodetlzr ,5 4 %
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[ dzo:

IH ¢ § 1(CeDs, U, d3H.): 3.20 (s, 3H, Me), 3.49 (s, 3H, Me), 3.81 (s, 5H, Cp)6 6s) 2H, 2CH,
Mezlm), 6.917.34 (m,m-2H +p-H, Ph), 7.84 (d, J = 7.0 He;2H, Ph).

"'Se{H} ¢ 1 (CeDe, U, d3H.): -242.

Rs@UllJvmd: 2@®@0O 11908 .M, 1871 . Mmd, 15/
14355, fdz, 1224 5. fd, 737 .M 681 .Md 597 ¢t
[ dz¥2:

Cdzj o3j dzlsdz” 2 O dzO dzdid®21H1sFeNQsSEW d2j 3210 H, 2.60 N, 4.02; O 2 H:j dzt
C, 54.53 H, 35.97 N, 4.29%.

He [ t(CeDg, U, d3H.): 3.34 (s, 6H, 2Me, Mdm), 4.55 (s, 5H, Cp), 5.84 (s, 2H, 2CH, jma),

6.87 (3H, Ph), 7.26 (&-H, Ph).

"Se{H} ¢ [ t(CsDs, U, d3H.): 156.

H ¢ [ t(CDCh, U, dgn.): 420 (s, 6H, 2Me, Mgim), 498 (s, 5H, Cp), 713-7.72 (2CH, MeIm +
Ph).

BC{H} ¢cfts (GDCld3. Medd)m) , 4 18.28. 7( ( u te)plm), 126282(PhY |
127.8(Ph), 134.1 (Ph), 134.5 (Ph), 179.2 (C, -M®, 198.7 (CO), 200.3 (CO), 205.8 (CO),
215.4(CO).

"Se{H} ¢ [ t(CDCl, U, d3H.): 157.

RsO 11 Jv,md : 2001 Mmte, 1918 Mmte, 1897 Mmdz, 18
1475t . fydz, 1451 5. fqdz, 1436 . fdz, 1224 . fMmd, 83
567 fd, 539 shdgd 472 6.Md 449

16) 1L Oddi3sH oMM ONddalsi L ComiraTeRhIW(GOMES)

1 jMmyesjlsdyr 2 tOMmlse stc WCMsDIHFE 200 .d30A 2  tsasutiizjddsORod
Isj ujdedj 1.-35U0uOMmtbdsdaztyg dedz” 2 3 J dzs™ 2 Ol a 6& 4¢Egst
t Offsldcad Is j dz# EZHOdzw dzd ftod  sdedy j dedetsds H Oo dzj dzd d .
ttOMlsdteOdzd M ¢jSMOdetsds (3110 dgdz), Mmihddzd, ¢
tcOMmlseo tste Csdayj dzstcdtotseo Odzd, HisB Q9 dzv dzd-24dJjus fipO dis j

48U " f OH Ocze€ WOifigaey CtedMlsOddr . 1 jtojCtedflsOdddL &
sedmlsOdd , fwdesHdy j HdA&Y (a¢, §odzyjd H
cOMmsoste fEBHESCKO o Istdbksdj .
I r el lsiSdddy j SttdmlsOdd , 0.062 ¢, 52%

Cdzj d3j dzls dz' 2 O di) diafsz'CoiHbFeNOfTiBW: C, 34.15 H, 2.35 N, 3.62;
1 ©2 H:CHB&54H, 2.87 N, 3.60%.
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Hc [ 1(CeDs, U, o3H.): 331 (s, 6H, 2Me, Melm), 3.96 (s, 5H, Cp), 6.05 (s, 2H, 2CH, Na),
6.967.18 (m, 4H, Ph), 7.96 (d, J 5{7yo-2H, Ph).

BC{ H} dGsQs, d§., H. ) :Med&np 8132 (Gp), 123.9 (CH, Mén), 124.4 (Ph),
125.7(Ph), 129.3 (Ph), 137.8 (Ph), 199.6 (CO), 201.5 (CO), 225.0 (CO).

12%se{H} ¢ § t(CeDs, U, d3. )H-210.

Rs(@ } 1 Jv, figdd: 3140 sy dB063 tsfy (2954 tsfry g , 2055 ) (21969 tsfy (2895 tsfi) oz
1865ty h , 1648tsfry 4572t d4471tsf d4451f d4431 s dA398M dA 355t g4 300t dz
1265 s dA223 ) dA179cM dA 156 s dA115tsf) dA079tsfr) dA.064 s dA015tsf) dA000 tsfr) dz
939tsfi) d841tsfn d825tsf) AZ31fn dB93tsfn 679 d5% ) (B 76 1655 dA58tsf dz

17) lLOddissH J ToFrEQ)(PPRSPh M W(CO), M d dzls g Ee(CO)(PPh)(m
SPh)W(CQOy(14)

Il jMmyeajlsdzr 2 tcOMmlse stc WICORBTHF (G1 § 0d3d)5 O ts eiytigss di@sodz]
15 Au 9 bjyjddj 1.5 Y. 4OCwgf | T lstdasiplsuddsds.o C
NJddzlsr 2 tcOfMmlsoste tslsW ddz' Istetse 1 £@afGO)(RPHSPhH 1 DO Mds o (5@
ZHOdzddzd f(tod tsdedy J dzdztsds H Oo dzj dad d . ] sdzlkz yJ dzdz
GjCMOdesds (3110 gdz), tsMmisOlstsS iz dztf yg detlzC B)ls € B €
Wddz' Istetseo Odzd, Stsdayj dzlstedtetso Odzd d € ted 8160 dadzd Lats ol
48 .

I T AatsH: L J dzj d@.20 94 tests 1 =165, %.

Cozy d3zj dzlsdz" 2 O dzO drPa@ssHsHeOGREYWINARZ 4028 H, 2.98 S, 3.8Q; ©2 H:j dat
C,50.13 H, 3.13 S, 3.97%.

He [ t(CDCls, . )H4.67 (s, 5H, Cp), 6.85+7.54 (Ph).

31p{H} ¢ [ t(CDCls, dgH.): 65.0

BC{H} ¢ [ t(CéDs, diH,): 84.8 @ 5 126.4 (PhS), 128.0 (PhS), 128.6 fPhtr=10H2z),
130.7 6-PhP, t.p=2Hz), 133 (PkP, &tpr=9.6Hz), 1338 (PhS), 134.8i{PhP, f tc O of P G dzO
HzB dzf @] Ctor @ lcls v H N E dizl) daS@ (-PhS), 199.3 (CO), 201.8 (CO),
218.9(CO, tr=31Hz).

Rs@ 1 1 Jv,dd: 2062 d4956 dA901f) dA866ts g 1 , 1479ty 4433y 441092 oz
1002 s dB42tsfn 0dz820 739 tsfry d730 dB90 M 596 tsf dB682 M db64 tsfn dB53 M db42 tsfn) oz
5211fn 500 0A88tsfn dd65tsfm dAd45fm dd25m dz

18) wddadsjL C mBRIEECO)W(PPR)(CO) (15)
{ Oflsosts 0. 03 1do (16t @B 6 dzikdfs S )-idsak) Is tsds ditjmaRiEdj
15Ae o bkjuyjddi 1 yYyc&OdRdascsOfgbit® BlKgwstso
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CtedMsOdzdzd L s Odzd L Mz Md KRiSdabuts dr/ dsySui Qe jif @ Is
] T AsH: SlsPdakg o j] StdMmlsOdzdzr , 0.023 6, 79%
Cdzj d3j dalsdz’ 2 O dzO dacfaCssHsHe QRSN S0 H, 3.09 S, 3.93; 02 H:j dat

C,50.47 H, 3.14 S, 3.76%.

Hc [ t(CDCl, U, d3H.): 4.67 (s, 5H, Cp), 6.52+7.61 (Ph).

31p{H} ¢ [ t(CDCls, U, d3H.): 20.9 {dw-p = 262 Hz)

BC{H} ¢ [ 1(CeDs, U, d3H.): 84.5 @ t 126.2 p-PhS), 127.7 (PhS)2B.7 (n-PhsP, b.c=11 Hz),
130.6 p-PheP), 133.0 (Ph) 133.80(PhsP, Fc=11 Hz) , 134.8 i(PheP, Fc=42 Hz), 144 itPhS),
198.0(CO, 2}c = 54 Hz, §f jtoj S’ &)@ dedpp di®B1 (CO, 2Jc = 6.3 Hz,

f 4§ toj $ torinal@d@pPRdssd(CO%J.c=9.7 Hz), 2B.0 (CO), 242.2 (CO, 2& = 8.5 Hz).

RsQ } 1 Jv, d: 2017 d2944tsfn d2922tsf) (2891 ts A, 1830t (2 780fn 21749t oz
1434 (20901tsf) 0838 tsf 741 ) 892 ) 15583 tsf) d861 ) 0519 AS07 tsf pA91 tsfr) (445 s oz
418tsfn oz

19) g d dzls pNi(Metim)TebF f16)(

s Ij-WRdBMdzs Bz tcOMlseo stclz 10 0B.60 &9 (D . BETS D 45D did
B dzL sdzO HtsB O9 dzv dzd OCpNi(Mebim)icd (04 8J0dBJ hdgdgtdrd) o Is
Il " OHOdz Isy d3gdzgr 2 sMOHC. I MOH B¢ Misdsth t dz'C listdas) g "dals
ltesHiECIs CtedMls Odzdzd L ts9 Odzqd duL md3d Md BJ dzL sdz/ ¢
ssdzztsdz/ ¢ j §fIs Oda.

lmatsH: SCtedqydzj o' j SCtdMmlsOdzdzr , 0. 015 ¢, 8%

Cdzj d3j dzls dz" 2 O dzO dzafta®oH2-HebNaNgT &) @365 H, 2.82 N, 3.56; O2 H:j dzt
C,30.07H, 3.11N, 3.47%.

R s(9 KBr, 3, ad3l): 3092tsfn) g2A561tsf (d2408tsfr) da375tsfy d163f) di 128t da 105t dz
1082tsf) (204 71sfr) p2022tsfr) (2004 d819tsfy dZ95tsfn) (738 dB83M AB17fn A92f) fe178f te

20) t# d dzlsCpNi(Melm)SPr(17)

s s j-Ceasg pdedsz tcOMmilse stckz 0. CENEBPleo (fipd3j 2id6  ditsgrdzch
Oyjbtsddlstedd (5 «d) Hie OMedBD: P . DBPY lsd d£do . 16 219.
EHOdY dzd fted f tsdedy j dzdesd3 H Oo dzj dzd d. s tstecdCia @0 2
d3dz) , yfj edzz?2 tWOMsotstc BlsW ddz' stesear 9 Odzd, HBSB Q9 dzW
Hs VM teOfMmMlsoatste HjCOdzsdteseo Odzd, MisOlssS Mmizh ddzd .

T a2tsH: SCttedydzj otsj ROMds, 0. 140 &, 95 %.
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H ¢ [ t(CeDs, U, o3H.): 1.08 (tr, J = 7 Hz, 3H, Me, Pr), 1.74 (quar, J =7.00 Hz, 2H;, €8,
1.83 (quar, J =6 Hz, 2H, CHPr), 3.63 (s, 6H, 2Me, MBn), 5.25 (s, 5H, Cp), 6.04 (s, 2H, 2CH,
Mezalm).

13C{H} C f t(CeDs, U, d3H.): 14.4 Me, Pr), 28.9 CHy, Pr), 32.9 Mezlm), 38.1 CHy, Pr),
44.7(CHy, Pr), 90.84 tg 122.2 (CH, Mgm), 170.7 (C, M2Im).

RsQ 11l Jvmd : 3097 . Mmdz, h| 2956 Mmdz, h, 29 2 ¢
1461 Mmts, 1400 fMmdz, 1349 5. fmdz, 1 2 iy 98i)tsln A898 dfrbdH
8361 789 742 1¢701tsfn) dB79M) 595 dB31M dA87tsfn dA62tsh dz

21)  CpNi(Melm)SO).Pr (18)

st dzj Cf Br dz fsdzzyj dz §ted ¢ d M dziCd(lel)§Mn dzts to t

I T ntsH: Sysjedflasizj o7 §j ftdL BOduj MSdj CtedilsOdzdz

Rs@Q ! JJv,idd: 3148Mmcz 3093 Mz 20282 MERL 16,7 16208) 6k
1461 f.h, 1397 @, 1377 Mmts, 1349 Mmd, 1280 fd,
788 fy., h, 751 @y, 739 .fgp., h, 701 &.f., h,
4081 dz.

22) t# d dzlsCpNi(Mesim)SPr(19)

s L tOEde stz 0. 30 1CpHi(Méstm)@B & 9 Is zdilisdgdz) G K56 O
0.1 RdzdzdddIfb 0. 12 dgdzts (E®N. 8 65 OC yd sdzdzlze fmdzi M
Isdyddedg 48 y. 1tsdzkzyjdede 2 Cstedydzjor 2 twOMmilse ste
f sdedflapgisdz HOo dzj dzdd. 1 tsdzkzyj dzdzr 2 S tstedydzj o 2 dBOMC
fed bj BfFHBelsks]

Il atsH: Ljdid J SttdMmlsOdd , 0.282 ¢, 87 %

Cozy d3zj dzlsdz" 2 O dzO deddzCooH3eNINIg: O 68204 7.21 N, 5.57, 1 O2 H:j dat
C,69.32H, 7.32N, 5.4 7%.

H ¢ [ t(CeDs, U, d3H.): 1.01 (tr,3] = 7.11 Hz, 3H, Me, Pr), 1.8B77 (m, 4H, 2CH Pr),
2.15(s, 6H, 2Me, Mes), 2.22 (s, 12H, 4Me, Mes), 4.92 (s, 5H, Cp), 6.17 (s, 2H, 2CH, Im), 6.85 (s, 4
2CH, Mes).

13C{H} ¢ [ 1(CeDs, U, d3H.): 15.0 Me, Pr), 19.3Me, Mes), 21.4 Me, Mes), 28.8 CHo, Pr),
34.9, CH,, Pr), 91.7 ¢ 5 123.8 (CH,Im), 129.6 (Mes), 136.6 (Mes), 138.0 (Mes), 139.0 (Mes),
174.8(C, Im).

Rs( ! 1 Jn ) 3171 s dB136 s dB102 tsfiy dB3019 tsfy (2952 fiy d , 2913 tsf) iz
2863tsfn d2195tsfm dd 718 s d4652sf dA607tsf di549tsf) di520tsf) d1483fn d , 1459 oz
1396 (2373t d2351tsfn) d2 323 1€ 2821 (2 265f) fel 246ty (2218f dt 161tsfy 2 113tsf) oz
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1083fn) 2 054tsf) (d2031tsf 2015 1986 dB60 T (P24 891 (849 f) 1834 AB25tsf) oz
775 742tsf) dZ725f) 693 646tsh) dB3 s 4576 AB02Ef) 452t (430t dz

23) 4 ( dzlsCpNi(Melm)(mSP)CpW(CO} (20)

ststed ydzj o7 2 tOMlse tstc CpNISBI5 @ . (1%1.43 W2 WVepln®aR®) d
fd3d d 686 dzHdEeN(d8 ddz) Cdfwisddd o Isjuyjddy 1.5 1
ftscded 3 J dedetsds HOo dzjdedd M) ftsdzzyjdedj &5 S tstedydzj 9 56 s

rjdzlsr 2 tOMmlsetstc 0. WEB)s ocTHR (02.57 6d3dz) d3didsalipinl) UsOsidy| 1t
15Au 9 Isjyjdedj tsHzsTctsted tots § @dzd) d-lptf g Glsksts fiy & ts frasd .
Njdzlsr 2 wOMmsotste GlsWdde sse ' o Bdzd t6 @ ) lDe. RBPIs j aiz! (
ftsded 3 J dedetsds  H Qo dzj dzd ( . 1C ttocbimatg dzdz” @30 Sy telz] R dzj 5y ls
CjSCMOdetsds (315 di3dz) , hHis®©OE@®&] Mik® diiddd dzif i34 € Miss® o
cOMlsotste Wddz' lstetseo Odzd, Cdzyj delstodtctse Odzd & 65 tddufyls

I " AtsH: Clsjodgaits | StodMmlsOdzdzr , 0.243 &, 52%

Cdzj d3j dzls dz' 2 O dzO dzafta®igH20N NiQSW Gz B4BBH, 3.26N, 4.53 1 O2 H:j dat
C,35.58H, 3.12N, 4.27%.

[ dz€1gH20N20sSNIW (M = 619)

I ydmdzj dets, H%.268N,453 4. 93

102Hjdets, % C, 35.58 H, 3.12 N, 4.27

H ¢ [ t(CeDs, U, d3H.): 0.89 (tr,3) = 7.35 Hz, 3H, Me, Pr), 1.58 (8] = 7Hz, 2H, CH, Pr),
2.08(tr, 3J = 7 Hz, M, CHp, Pr), 3.44 (s, 6H, 2Me, Mkm), 5.00 (s, 5H, Cp),5.89 (s, 2H, 2CH,
Mezlm).

3C{H} ¢ [ t(CeDs, U, d3H.): 13.7 Me, Pr), 27.5 CHy, Pr), 38.4 KleJdm), 44.7 CHy, Pr),
92.2(4 t5 123.4 (CH, Meim), 164.8 (C, M&m), 200.45 (CO), 201.7 (CO).

Rs (1 : 3139 . Mmdz., ", 2959 . Mmdz. , ",
1895 .fp., h, 1873 f, 1541 t.fd , ", 1460 .
1018 t.fd. , h, 942 . fd, 904 ez f&,7 78 35 MEz, i

417 . fd.

24)  wddzsj L GCnmSPMEGO) (21)
I jMyejldy 2 t©OMlse st WCMeDTHFE 2 00 . 2 tsasigiziddsOu|
sjujddj 30 dddz fted oHWdSH SREOYHjddd. I b
0377 BEOERE)EdYd) o sz GOMdY sk shHlsOkSk. { Ofls
HOo dzj dzd . ) sdelzyj dede’ 2 Sstedudej o' 2 BOMdw dzr 2 f
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I fOHOdkd Stttdud o' i Stdmlsodd . 240u ] oy dls P d
1 jt6j Ctod s OtkekOzd dL Masj i bdkksd ¢j¢Mod.

J"ocH: Cotdudsjo’j StedflsOdd , 0.179 &, 49 ¢

C dzj d3j dzls dz 2 O dzO dzdid®reHaeN NiOsBWH €2 j49AS H, 4.3N, 3.39;] 02 H:j dat
C,49.78 H, 5.43 N, 3.38%.

H ¢ [ t(CeDs, U, d3H.): 0.70 (tr,®J = 7.07 Hz, 3H, Me, Pr), 1.4737 (m, 2H, CH, Pr), 1.58
1.74 (m. 2H, CH, Pr), 2.03 (s, 12H, 4Me, Mes), 2.13 (s, 6H, 2Me, Mes), 4.89 (s, 5H, Cp), 5.99 (s, 2|
2CH, Im), 6.78 (s, 4H, CH, Mes).

BC{H} ¢ [ 1(CeDe, U, oi3H.): 14.3 Me, Pr), 19.1 e, Mes), 21.4 Kle, Mes), 26.9 CHo, Pr),
444 (CHs, Pr), 93.4 ¢ 5 125.0 (CH,Im), 130.0 (Mes), 135.9 (Mes), 137.3 (Mes), 139.4 (Mes),
168.1(C, Im), 201.1 (CO), 201.5 (CO).

Rs@ } I Jn M 2926t dr , 2058tsf) dA963&f) AA905tH 1875t 4486t d2 |
1400 tsf pA378 tsf) p21320 tsf) pA266 tsf) 2034 tsf) D25 tsfny 4853 tsfn f785 iy (735 &) fz
698t AB78tsf (599t d584tH dz

25) o d dzlsajtli(Melm)(mSPH(CsHs)Mn(COY (22)
rjdzlst 2 tOflso st 0. 1BA{COBo THB( ¥ & 0RdRR sEEmEL] Wwdsty
40 Aw o Isjuyydzqj S Bdastcts dzg O 9 Odhgf jif Isfctsdys s dR 5
CteOfmdz 2 twOMsotste GlWdd stese A dcOfsDsRAE | d
ftsded 3 j dedets 3 H O9 dzj dad d . -C B ttscfialpdgjj alzd2 2 3@ fj diy dits? s f
GjCMOdzsdz (315 ddz) £ MsiplOCId o QA d dzdh dztf sdzsdz ( 31T 1
cOMmlsotste Wddz steseo Odzd, Ctdzyj destcdtotse Odzd R 65 tdhdffls
JTAH: Ljdjd j CttdMmlsOdd 0.219 ¢, 62%
Cdzj d3j dzlsdz" 2 O dzO dackiz@z0HsNNiDp§NmL), BE99H, 5.35N, 5.25S, 6.81
1 02 H:[CBk42H, 5.20S, 6.27%.
Rs( 11 Jyfyd): 2953f g , 1891fn, h , 1803tsfy, h , 1454f tgh , 1397fn teh | 1265 dz
1222 ftg 1126y gz1011f) gz , 897 fy gz834 fn tg 781 tsfr), 728 tsfy, 1 , 6751, 6591, 612 tsf,
588tsfi, h , 530 te4781 te460fn te

26) wddzsjL GCnNmSPMe & Mn £ (23D)

rjdzst 2 wOMmkotste 0. 0BIACAEs THF( 1S4 (iRt dzeipakzjald@si|
5§ Wd dzd § 5-80 Utfed. dz Mz uj dzdz’ 2 S teOfMdz 2 cte OfDdzaiueD. § j
{ Oflso stoddzy dzgf EwB@ 1 tsczdy j decets 3 H Oo daj jatfjfdzr 21 tocixf
sMlsOtS ©OMsdteOdkd M ¢jCMOdsd (30 d&d) , nkhdd
sj s j eBidmtcjo Isjyjdedj 18 .
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Il T oBBH: -LIgjoaigdias | SCtdMmlsOdzdzr , 0. 085 ¢, 52%

C oz d3 dzls dz' 2 Q@ dpisy diftssHsMNN2NIO2S: C, 63.64H, 6.08N, 4.121 O2 H:j dat
C,63.58H, 6.21N, 3.98%.

Hc [ t(CeDs, U, d3H.): 0.80 (tr,2J = 7.06 Hz, 3H, Me, Pr), 1.25 (m, 2H, &HPr), 1.56 (m, 2H,
CH, Pr), 2.09 (s, 12H, Me, Mes), 2.17 (s, 6H, Me, Mes), 4.36 (s, &p), 5.05 (s, 5H, Cp),
6.09(s, 2H, 2CH, Mesim), 6.85 (s, 4H, CH, Mes).

C{H} ¢ [ 1(CeDs, U, d3H.): 14.8 Me, Pr), 19.3Me, Mes), 21.5 Kle, Mes), 26.3 CHy, Pr),
45.4 CHy, Pr), 83.2 (Cp), 93.2u4(ts 124.3 (CH,Im), 130.0 (Mes), 136.0 (Mes), 137.5 (Mgs)
139.3(Mes), 172.8 (C, Im), 238.1 (CO).

Rs@ 1 1 Jn i dB: 3129tsfy o , 2958 d , 29191sf) 2 , 28661sf) 1896ty 1827tsfyh |
1608t d2567tsfn d2485Mm dr , 1461 o , 1422fn 4397 dd 375 dd 355 2318 1c1264f fc
1224 gA163&M dd112 s dA081M dA013f di , 974 tsfr) dB60 s (824 ) 894 s dB52 ) dz
8361 (7851 16735 16971 1660 dB11f 15861 1b25M g 77 dd32tsfn dz

27) sddzsjL CpMn(L0PR(24)0) ( Me

Il jmyeajlsdzr 2 t©OMmlseotstc ONHIPB69 65 (didd ¥ f fod agi3sdin @
BiMyojlsdzr d3 tOMmilso stots 3AgNO:D 1 47 aiztio U . s215W0) dafdgts dif t5) dzlz
BjfMye jlsdz" 2 tOMmMlsetste slsW ddz stetso Odzd , H Mel®eOdzy dzd
Cdfwisddzd o Isjuyjddy yomo. S fSn zOY HIg aislisizizlz H t8 BSC
0.879¢ ( 2. 5 0 ACpMu§ BBAKO)PFs) . 1 OB dz¢ H Odzts )¢ 9" HJ dzJ dzd J
tcOMmlseo stc® dzgO Ctstodydzj ozt . t JOCydesdedzzs Mmdzj iy  j
ZHOdzddd f§tod G tsdedy J dzdzsds H Oo dzj ded d , ts tasdrpsddjlsats’ €2 frd
3x5dzdzCHCl>. 1l sdzezydoe h d-Q s d yfglej jols s tcOMlse st C tsdzay g ¢
o' fOHjdd" SMOHCO d o Hj2bAdie @dzds jfugddzdisiy d@f4) @QIs iz

lTatsH: Odyjorjy CtedMmlsOdzdzr , 0.08 6, 16%

Cdzj d3j dzlsdz 2 O dzO ezdaB1.H1sFRMnNy@2R) (2 B@S6H, 3.03N, 12.931 O2 H:j dat
C,30.58H, 3.42N, 12.98%.

Hc [ t(CDsCN, U, d3H.): 3.67 (s, 6H, 2Me), 5.49 (s, 5H, Cp), 7.30 (s, 2H, CH, Im).

IC{H} ¢ [ t(CDsCN, U, d3H.): 39.5 (Me, Melm), 95.5 (Cp), 127.1GH, Mezlm).

Rs@ ¥ 1 In Mdd: 3179 sy, 3137 tsfy (2012 ) g2 770 fy (21624 tsf) f2L579 tsfi) dlz
1466tsfn dA419 s fA403 tsfy dA 340 tsf) A 231 tsfry dA 173 ) A 132 tsfry dA 114 tsfn) dA085 tsfi) oz
1023tsfy 4011 tsfn) 4862 tsfy (B14 tsfiy h |, 751 tsfry d737 iy A7 13 tsf) (682 fry (658 tsfi) (6526 i) 1o
592tsfn dp53tsfm) 4861 d467Mm dd32tsf dz
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28) g d dzlgBPie)(Melm)Pt(PhC) (25)

s Mo-ypdzstsdsz ttOMmlse tstclz 0PPRPEPRE,) ( 6 . B ds9 i) dsdigsitizezl
d OyjltsdzdlsteddzO (8 d3dz) HEMOMNGAzd O0doeBddzd (. K
rjdzisr 2 tOMmlsoste SR dZOY HOdzd HEs € tsd3dzOlsdats? s j B | o
HOo dzj dad d . rjdzlsr 2 sfMisOlsts¢ 1 CMstcO6 dtetso Odzd I
SlsWdd stesor 9 Odzd, twOMlsetstedlsj dz ZH Odzv erdc O thate gf o t
3O ) dzv ddsd§ids Stz H ts B @EbQIFY dad H1jOtc ydgfde O dzd #28du Isg d3ff jj teOdz

] " AsH: BtwOdjorj StdMmlsOdzdzr , 0.163 6, 65 %

Cdzj d3j dzlsdz’ 2 O dzO defdzCs7H3aNPRt (CNGE 73kt 4.55 N, 3.83 1 02 H:j dazt
C,61.97H, 5.16N, 3.57%.

He [ t(CeDs, U, d3H.): 2.93 (s, 6HMezlm), AI(H-12Pt) = 4.9 Hz; 5.90 (s, 2H, Min), 4I(H-
19%pt) = 10.4 Hz; 6.94.27 (m, 15H, PPY), 7.877.95 (m, 10H, Ph)

S4{H} ¢  t(CeDe, U, d3H.): 32.5,2JCP-1°%Pt) = 3234 Hz;

H ¢ [ t(CDCl, U, d3H.): 3.05 (s, 6HMezlm), “I(H-12Pt) = 4.9 Hz; 6.44 (s, 2H, Mém),
4J(H-1%Pt) = 10.4 Hz; 6.96.27 (m, 15H, Ph), 7.87.95 (m, 10H, Ph);

BC{H} ¢ [ t(CDCl, U, d3H.): 37.2 Mezlm), 3J(3C-1%Pt) = 39.2 Hz; 120.2 (Mdm), 3J(*3C-
195pt) = 34.0 Hz; 124 + 138 (Ph);

3% H} ¢ [ 1(CDCls, U, d3H.): 31.6;1ICP-19Pt) = 3195 Hz;

9% t{H} ¢ [ t(CDCl, U, d3H.): - 4431;1ICP-19Pt) = 3195 Hz;

Rs@ ! 1 Jn Md: 3067 tsh dB048 tsfy d , 3021 tsfy 42937 tsfn (A 711 fr) 11654 tsf) dz
15861 da541tsfn (d45191tsfr) 4475 d4455m d1432f 1613761 (14 303tsf) d4280tsfy 41227 oz
11791tsfy 4156t 4121 tsfy fA091M 1067tsf 4025t 897 tsf dB05 tsf) d836 tsfy 4758 )
7441 d890tsf) 672fn AB271tsfn d597tsfn 559 (528 1513y 492 (A 70tsfn (447 (420f oz

29) g ddzls j L C p(CRe)RLEPOE)(Medm).Cl (26) d
Cp 0 Mo PIIPBRE)(Melm)Cl (27)

t jOSydtdzdzzs fydgj ! o L25 0 .02.0008 2e30g(s AEHARGEID) RS 220
Bz ssdkztsdzO § jtjddh do Gdd|j g 8@. Uy OB dzs HOdzd ¢
t Offlso stc tsls¥ JEd) GHetsD " h tOEA, 0o Oz Isdzz skt B (CRLIE |
fszz yj dede’ 2 tOMmMlsoaste BlsWddz stesar 9 Odzd, € sdzyj dzlst
lsj &3 j ePdmtcjo Isj yjdedj 18 .

sted Mls Oxzdzf e etsHdz | Hd&zW twd, BF dzd oyujtedh jtoi@fml
9jh jmMsa O » Oyjlbtddisteddj.

t Omsotste (9 Itsdkztsdj) Stdyj dlstedtctss Odzd 26 BH EBHE[O
fsdzzyj dz fted o' Hjtey do Oded 4@ Mes o lsjo @ deded] 15§ oY J
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[ dz26:

] T AasH: twOdjorj StdMmlsOddzr , 12 &e, 12%

e f ((CDLCl, 0, d3H. ) @ 2.05 (s, 3H, Mdelm, Gp2%63 Hz); 2287 2
3.36 (m, 6H,2MeMezl m) , 3. 97 (m, 1H,Megpm),, 44 .520 ((ms, 13F
1H, Cpd), 4.68 (m, 2inkG.96@pIiH)Mdm)66.63B61 (MMVelmtdPh) Me

BC{H} ¢ [ t (CDLClp, U, dgH.): 37.2 Mezm), 3I(EC-1%Pt) = 39.2 Hz; 120.2 (M#m),
3J(3C-19%Pt) = 34 Hz; 124 + 138 (Ph);

34 {H} ¢ [ 1(CD:Cly, U, o3H.): 22.6;1ICP-19Pt) = 2540 Hz;

Y% t{H} ¢ [ t(CDCly, U, d3H.): - 4457, PP = 392 Hz, JP-1%Pt) = 2540 Hz:-4065,
JEOPE%Pt) = 392 Hz, HP-1°%Pt) = 17 Hz

Rs(@ 1 1 Jn M dB: 3048tsfn ok , 2942tsf) d2 734tsfyh |, 1695fn (2585 2481tsf) dA64f dz
1433fy h | 1377 s dA312 tsf) dA225fr) 161186 tsf) dA 169 tsfy A 157 tsfiglz 1125 tsfy gA090 ) gz
1028 d999tsf 822 tsf 4857 tsf AB13M AZ766 s 4747 sy 4726 A7 15tsfn AdB91tsf) 674 oz
642 tsf) 4628 ) 16610 fn) (4579 ) 543 tsfn (4522 tsfry 498 ) f2164 fn) (4252 tsfy 435 fy 4422 tsf oz
405t oz

[ dz27

I T AtsH: ) HABE", 2 OBMAO0 ¢, 47 %

Cdzj d3j dzlsdz" 2 O dzO dag dzCsHzdCMuNfOgRRY @31315.32 H, 3.575 N, 3.3Q
1 02 H:[CH’BO08H, 3.90N, 3.72%.

Hef t(CDLCl,U,d3H. ) 1.95 (s, 3H, MeMelngpleH-2o%P) 3. 4
63Hz); 4.56 (m,( mM2H,2HCp &)p,6) 4 2 QA P)=0.3 2} 7.30 Me
7.46(m, 9H, Ph), 7.577.70 (m, 6H, Ph);

3% TH} ¢ [ 1(CDCly, U, d3H.): 33,1 ICP-19%Pt)= 3084 Hz;

Rs@QlJlfnfmd: 3051 .M H, 1908 Mmte, 1805
1398ts dAfn 1231 fmdz, 1184 5. fdz, 1095 Mmdz, 1027 5.
694s. f, 682 5. fMdz, 604 . Mdz, 579 M, 544 f§. Mdz,

30) uwddasjL CsBNEIREPPIE) @1E:Im)Cl (29)
{ jOCYydsdedzlz ¥ Cplyd(C@PYPPHNMem)Cl (0. 231 &,  OSneh7 2
(0210¢, 1.765 HIEEE®0) dek) & § jtoj Bjh do Odzd o Isj uj dac
skWdd sese’ o Oz, ©OMsosEdlsjd kHOM dd. I &l
sksksdsd (12 s swOtz gblsBtco Odkd, Ctdayj delsted to
d o' HjtydoOdzd #2Qulsy Bthj mPtfpj 18 .
JTosH: SEOdyjorj StdmlsOdd , 0.250 ¢, 88 %.
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Cdzj d3j dzlsdz" 2 O dzO da{dzCaHsoClsMNp@pRR} Sz, 37.04 H, 2.91 N, 2.7Q
1 02 H:[CAR&I8H, 3.48N, 2.20%.

Hc [ 1(CDCly, U, d3H.): 1.98 (s, 3HMe,Cp 6 ) 3. 8 2Meplm,); 5.18(tH,2 H2 M€ p
89 = 2.18 Hz), 8%5.238Hz) 7.11,(d, ZHHMEn, &GHEPt)= 1.00 Hz); 7.40
7.53(m, 9H, Ph), 7.6§.80 (m, 6H, Ph)

S {H} ¢ [ t(CD:Cly, U, d3H.): 13,%ICP-19Pt)= 2572 Hz2J(CP-11%n)= 248 HZLIEP-117Sn)=
236 Hz,2J®3C-3P) = 57 Hz2I(*3C-3P) = 11 Hz;

BC{H} c [ t(CDLl G, 3. ) : 14.1 ( Mel mCp692. 88 GH,( Cp
124.8 (Melm), 1294 (d, Ph3J(*3C-3P) = 11.0 Hz), 131.9 (CH, Ph), 133.5 (d, BI¢:3C-3'P) = 57 Hz)
Ph), 134.6 (d, PiJ*3C-3'P) = 11.0 Hz), 226.8 (CO), 230.6 (CO);

19Sn{H} ¢ [ 1(CDCly, U, d3H.): 93.223(*%Sn31P)= 248 Hz;

9% t{H} ¢ [ t(CD:Cly, U, d3H.): - 48111JCP-19%Pt) = 2572 Hz;

Rs@Q 11 Jn fmdd: 3097 tsfyd» , 3050tsfn 2930 tsfy 2 , 1994 1928 dA904Mm h ,
1585tsfn) dZ1571 tsfn (421477 f 421433 fy 1402 tsfy 421307 tsf) 421227 ) 161184 tsfy 421160 tsfy dz
1142tsfr) 4209411 161028tsfn) (4997 tsf) AP61ts dB17tsf dB822fn d746Mm fZ31fn (dZ07tsf) AB85ts
617 tsf) 4583 ) 4560 tsf (544 f) 16530 fr) d502 fry 489 tsf (466 tsf 251 fr) 42436 tsf) dA11 tsf) iz
3132tsfn d3162tsf) dz

31) ¢ d dzlgBPhs)MePt(Melm)CI (30)

rjdzlst 2 tOfmlse ste 0. 1RPR)YM&IM)Pi®:CY)3 7d diks@2 3 o ( C
SnMeCle Istsdbktsdj (10 &dk) ctjdd ftod Isj&fjcOskic]
Bjdksets sMOHCO. [ Oktydy 2 tOmkotte i  dkdbtctse ' o

stedMisOdzdzr , fodcEsHd j HA&Y gheds, (8O taldo tRT HAP W)
EttOe dzOfr M j dadz" 2 tcOMibGListc f tosHEZCISO o

I 7 nHEBE 8% 1

C dzj dBj dzls dz' 2 O dzO dzoHLOZ"CoaHoeCINGHFY 0L, dAB73 H, 4.34 N, 4.64
1 ©2 H:ICAd®BI8H, 4.67N, 4.51%.

RsQ!JJnmMdB:3107 . dz, 3053, 2 8&iydd, ., Md2 9 2165 7
1435 Mmte, 1401 . Mmd, 1311 . fijsz fd,2 6180 a7 s,
5. fjdz, 732 Mdz, 6DBO 5. .Midz,5 4466 Gy, 5.5, MR 0 . fd

32) wdqdalsjL [omp]MeSCQkBE)
S Ljdzj desdBk t®Misd s CpNiskBigs) Md Is s dMeSN( { & 0 dza
HsBOoddzd 0. 100 MBERH( 1v543 L EEB8dddd & L jdzj dets &l
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(3.421 Migt€dz'd) Sdfwisddzd o Isjyjdedy 2. 17§ OH O
tej OC ydsdadelzf ufnadgd ;n' 26 3.

[ Otsydzr 2 tcOMmlsostc tslsW ddz! Istetsa ™ 9 Odzd, tOMmlso Stc¢
MELO, Mmik" ddd, + Ma@NeOd dhtaaza @aed d 2 v Cstedydsj o 2
HtsB Qo &&¥Qlzd 1" Hj tey do Odzd fte2d Ul jdef j sQlalftdgd j 128
Cted MisOdzdzd yd M¢ d2 EDOHTBE" f deds.d3" o O dzd

IlmattH: SCtedydzi o' J StdMmlsOdzdzr , 0.528 ¢, 84%

Cdzj d3d dzlsdzr 2 O dzO dzda®16H24NUNIOIS] B) dfyj 7d2k$, 5.88 N13.63;1 © 2 H:Crzts
46.08 H, 6.15 N, 13.05%.

H ¢ [ t(CDsCN, U, dH.): 2.42 (s,3H, Me, MeSQ), 387 (s, 12H, Me, Mgm), 5.44 (s5H,

Cp), 7.09 (s, 4H, CH, Im)

13C{H} ¢  t(CDsCN, U, dzH.): 36.7 (MeS0Os), 39.4(Mezlm), 92.1 (Cp), 125.3CH, Melm),
164.1(C, MezIm).

Rs(@ ! | J3 cdf3)): 3155tsf) dB106M d» , 3022 s dA649) 1" , 1619 tsf) AA578tsf iz
1560tsfn dA514 ) dA461 tsfn) (dA441 sy dA432 1 d? , 1405 tsfy dA372 tsf) d1322 i) 161237 iy dz
1205sMmh , 1131tsfy (2103t d2090tsf) 02038 1HD77sM d@19tsf 4890t d794fm dz60Mm h |
7451tsf) dB84fn 8641 AB51tsfn AB25tsf) 549 16522f) 472tsfn dz

33) lLOdisH j2MEBR] dzj ¢ B9 fn gL B Is¢ tsde(CO},
fiyf dzls Be(COR(COCGPh)Pt(Melm)(PPly) (34)

S YJdzssdsz twOMmMlse stclz  d L PPR)(MEDNIP(PEC,)( Oa 1 B0 dgdzts
HtsBOo dzw dzd 0. 03 FER@O)s(10j.t2j202) " dgeB©dze) 4 tg g8 i@y . 1U. A5 j
cOMmMlso stc® d34 dgv § smw zO0 CtOMmde 2. t OmMse ste BIsW
f sdzd ) J dedetsd3s H O9 dzj dzd d . 1 sz yj dzdetsy tstcOdzy j oatsj
tcOMmlseo tste Ctsdzayj delstcdtotse Odzd, HtsB Qo dzw dzd-24cUjulf IO dis j
18y.

sted mls ©Odzdzr , ftcdetsHdz ] HA&Y (w6, B dzd or" tcON j
fJdzZsOdzO o dzOfyr M jdzdzr 2 tcOMmMlsotste fsHEZCISO o Istsdzkz

Il T atBH: yjdzls' 2 BsMOHE, 0.052 6, 42 %.

Cdzj d3j dzlsdz" 2 O dzO dzdia®aHssHeNQuEPh) & 54Z8H, 3.70N, 3.11;1 O2 H:j dat
C,55.03H, 3.69N, 3.03%.

H ¢ [ t(CDLCly, U, 273K, d3H.): 2.48 (minor, sMezim, 0.3H), 2.55 (sMe2im, 3H), 3.11
(minor, s,Me2lm, 0.3H), 3.62 (sMe2lm, 3H), 6.23+7.35 (m, Mém, minor Melm, Ph, minor Ph).

3% IH} ¢ [ 1(CDCly, U, dgH.): 179, LICP-19Pt)= 4001 1y28.2 (minor),2JCP-1%Pt)= 2708
1Y
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3C{H} ¢ § t(CD:Clo, U, dgH.): 35.7 Mezlm), 37.4 Mezlm), 122.5 (Melm), 125.3 (Melm),
126 + 135 (Ph), 218.4 (CO), 222.6 (CO).

% t{H} ¢ [ t(CD:Cly, U, d3H.): -4621 (minor)XJEP -19Pt) = 2708 | Y- 4315, ICP-19pPt) =
4001, y

Rs( ! ) Jn f)dB: 3135t 48049t ¢ , 1982y 1921fy 1842f) d2820f) 1l 739tsf) dz
1703 fiy 4592 tsf dA 570 tsfy (A543 tsf) 4493 tsfy dA479 tsf) dA468 tsf (4435 f) dA395 i dz
1310tsf) dA262 tsfn gA225 fi) 42184 tsf) dA 158 tsfy dA127 tsfy (2096 f) dA045 i dA.026 & dz
999tsf) (4921 tsf) 853 sf) d763 tsf) d741 f) 16722 f) d692 tsfy 652 tsf) dB42 fr) dB15 f) 16595 sy
557 tsf) d5261f) 509tsf) (499 (467 55K d#42th) d#26tf) iz

34) lLOdg 8 Mis oCosiczy dzj 25M @ dzj H sMiIsOIFe(@Q@E ¢ sdziz yJ d
FePb(COM(CoPh)(Mealm)2(PPhs) (32) d FePH(CO(CaPhy)(Mealm)(PPhe)2 (33)

S sli3dzy B3 dzd o©r Hjdzjdzr dJL tj OSydd, fHetseo jHJ
Codi3f A MOL di3j dzj dzd § i3 M sistsaizs " f datgFe(QB)R 1O@ 1§ Uas &3

stsdsf dzj S mr Br dzd O©r Hjdzjdzr o MmMazjHtser n Ctsdzd yd f

[ dz82

RsQ1JlJnMmd: 3052 5. Mdz, h, 1992 . fy, 1936
1464t . fdz, 1435 Mmdz, 1223 8B Mmigdeg, 108 . fijdz, 2T
511ts. fqdz, 494 . Moz

I dz83:

RsQ?llJnfmd):2001 M, 1917 . fy, 1865 Mmts, 1750
1466ts . fdz, 1434 fMts, 1398 . fdz, 1384 ts. Mmdz, 126
1071ts . fpdz, 1026 . Mdz, 998 . Mdz, 734 MmMte, 691 M,
543 . fmMdz, 526 M, 510 Mmdz, 496 . MmMdz, 485 . Md,
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] Z0o©® 3. J[irHurrr1RrRr tryvfjruvdu

Blssd3tf dzj S Mr > Jdmzj L © ¢ Me

rdzv esojHjdzfe sC AQre PdaB® o MtczEBEBCE Sdthdz] ¢ M
ftetse j H]d"  twjdQiEi usdidizd 13d-8 Otc s &4 BMpARTOP @ ¢ sd3f dzj ¢ fn
CpFdCO).L (L =1,Cl) CiF4CO)(AMeCN)'PRs f tcd dzOG tcj o Odzd di @y Jfjdty digpfdls
(1:1). 1 COUSBEOYHteBH L 1isda tj O¢yd2 B’ &
[CpFECO)2]2. | Odzedz" | tc J Lifodd HISjAdsirdzd Milse 2§ Is s Is 5 d3, !
Gilbjtesyds dzd yHip®al d r skl Ot o COyYjMmlseoj otsMmils O
CBRf dzj SMO OCdo& {lzusQ dRisdzjj RtnisdEyjdsH o 2o { Coado O
C OteB Med@DCO, i CPFECO)]. f tedo sHdIs € sSBtoOL 59 Odzd & BdW
BsdetsC OteB j dztso sets ¢ EpdRep(A)sMipln) (§)J, dzj f @ uj 5 L Odzj n
COBtsdgd dz! dets? Gtk fr da ftesdmrsHdl (MajBO 3.1

/
N

o
2 [0 NN
,, ~ 8\ A Y ,F /8\ ):>\

Fe Fe

¢
toluene/MeCN J/ \C ~ 7,
reflux ocC (0}

HRjBO 3.1. [BLOLGoOdd] OMdB®Rjktedydkscs S s&f dj s nho

Il fMbtekzClkte] CHABE.AAj) iFgee(2'dH3 | ) ECstetsyj dzO
dMmrHd &3 € tsd3tHddgd daps dgbevidtsdfyls O o dzv j[1¥2]. 2 . (5dkd dzGFre-GPo W L
Isj tedzd dzOdz! degse s C OteBBsdzd dzO t©WOQoadz® 1. 757 J., 7 6lstsiG.H ¢
ECstetsyj dedv MmMoadHjIsj dzt Msakzels s Btsdz M j2 HBdested
COteBtsdad dz! dets? ctlkzfifts2. vOCyj] MsdbjBlsdkjBdr b
BsMisdS sotsets COwBtdddzO d OltdBO&Rd ¢ Bl OMP2, 88

3
AN
OO/
\
D

dMrBHdEdE HJA&] tdsd $sdif dzj ¢ M) .

L.

t Mz detsCf ts8zj € 2 dzw o dzOW  Mis to iz L. IshlAstds@3" C todSfHARISHEHE s 2h j o
RLBtOdzdz | A ifF19-Be2)d2{5297(4),Fe(1)-4 ( 2) 1 .F&ZJ-GI) A.p47(2),Fe2)-C(3)
1.937(2)Fe1)4 ( 3) 1 FeR)raplf 127%8(2)Fe(1)-C(4) 1.961(2).
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J Rfigtf j Clstcj ¢ s digPdz d® R @5 Is ipw f sdztsfiyr ¢ ts dayis, O dz
Mtsslse jIsMmisealzs h dJ B ©Gdzy dgls dz"j dzg 3§ telrgz’ dzts?2 d Bsfilsd ¢
lojHjded] COtcBj dzgsoatsets dzdc OdzH O o MbstckzClskztclz ¢ ¢
COctelztf tf r 9 Hdzd dedets o tsdzdets o 28 “ls(B yKDffldsts Is 1 iy f §j t€ d jlcEOO dz
[ tFECO)2 &8 M j CIstej Qolddvfs Isilflsy 6, 1953, yb&3 IMmsepls 4
Is tc Ocflafts dz[LT8] . RL fntc Ofp fizjj Tds{t8 ts or s 1 t§ BPAZOUAS@ d Y dzts ¢ 15
C ts B dxJpsFeCO)sPPR( 19 4 8, H[I7A T d indigs Meamisests dzj j H 5 dzts to dz’
YUy B stedW j deddzW sy ddz: § sdztsfypr Ctsdzj B OdedWw € OteB tsdzd
§ od &3J todats " alzOs B @O fiples L de@jude' dt{BH 58 dzs§ Md3j " Js@E jinjdz@ s
Ctsdzj BOdzd 2 [ € OteB jCAzRegQOR(@NHCHEBH)dzj ¢ Q2 9 ,7Y) [173].1 6
1iMéd €5 g dz' " j § mdsy M § ded J§ sBEMdzse dzj dzgs 6 OL
Csdsf dz} SBEB jdz MsHjeydls BBdjj Hedstd j o&jlsdd
sOCYJ OtesdBOIdyjMmMeits] dBdHOLtddjotsj] Ctdz yts.

[ dzv  fsdzzyj dedVv BtsdatsW H j to dzts g 5 dzjCLO@ B § A dizg & §) of fi
Besdzy S zdzv tedzr &3 d BSH 5. ] tcjLEzdz sOIsy tJ ©OSydd BT |
MsHj ey Ols COteB jdzsor 2 dzd e OdzH (MmO 3. 2) .

P 22 =
//'Fe\—/Fe//// —2>\ -t Fe + \ — +

oc” ¢ <1/\1< \CO oc \CO <\1‘1/7\1/’ - co
4o j BO 3. 2. iCdf@dgjsdzgfglzﬂztstgtﬁzdz%Qﬁ{]@H\tsd}

14 2 stcOdz’Cerdztf dzi THFECO)(Me2ilm)l  (2) d CpF€CO)al, fMsH j toy
CtststeH d dzd te s 9 Odzdz" 2 d sH d H dg d2z \ dadfie siifizug) o ClAlf g d jlsdzj Is t
Clstej n dztsc t52 soOBbktcjIsCde. s Ols d 5 dzd2pFECO)p(MeSn®]t £33 dzd
fsH j oy O d2 CtstoH d dzd tets® Oz 19 O cioffd sfgoeeia Bz dz O dzd t
ssets, © COyjMmle] Yyjbojtolstsets ftesHEZCISO toj ©OCydd

t Odi7plsf dimr o Odztsy!  ff t5dzlz B Bladtg Iz < dsdszf ff) € fiptise ts 3.
fMisOH dd cjodgjtgdis zer Nefj2Avyd d M dzt-BeOKfts dsdydias® OEatfd | o
99 HJdSC Wwd *RFHEO)t ) tSBtcOL 59 Odzd j 5 ¢ O BpfFdRddseslits)'.C & c
 Odz dzgj 2" OW Hdzdlsj dz@ dzgOw WslssadByd McoOw tcj OC yd?
dzj 2 stcOdz' detsG2s a3t dzjsC MB ez C skztc® dzj B' dZO ftsHIso |

=)

+

-
o
T
mZnm

=)
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= B 7
oc T
N T co = hv, 16 h B
IE \> + t-BuOK > }\_I\ ] FK\CO _— \Nﬂ\.r( Fi\l
N stirring, 20 h :' ’ / CcO
\ \ N €O \_'N
L J ~
58 % 86 %

4N jdBO 3.3. 1Mk dds3dEBtc0L 50 Odzdj S t&fdjsmse

sO0Cdd3 tsBtOL 53, B' &z cOL OB BIsOdz Odz' IS2cfi8dzQ lesq a
sCdmdzj dzd j 1Yot dilsSEigy Isztcr C i3 dzj S Mse Efils Odzts o dz,
tedp € sRBTARjEITHEO FBGMWcL(d . 963 (1) ), HwL0OfIlsdud mMcd
C a3y ddi($1d9 6 1 ( 2pet8R) (e d

{dzdzs. 2. [ sdzj CdvtedzOV  fiPs to kkstzdg @ H KidssigiQlz] EHR" j dzf
RLBEOMGE | tOMMssw Bl (1) (26955AFeB-C@r1.963()Fel)-C( 6) 1. 747
C(1)Fe(1)I(1) 94.00(4)C(L)Fe( 1) & ( 6 ) C@®)Be(1B(D) B76LH(5)°.

I Rig§ jSlte] C2tbdBiHURdEAds) IsOdzj dzOB dzé HOJ sfw™ 5
1 6d MOo dzj dedd YOMIsslsS g dzff as@ dadf W = & CEreEBOM cSzlim)s o
(1938 5] CpFCO(n-Bum)l ( 1935) [IMgE MHjtey OhdE ot
L OltolzH dzj dzdz’ | S OteBdztzN® © 1§ dziizs O dzdyis A SHsRWd IsCnty d3tfoc
sB ZOMIsd, vyl d Hd&Y HEkzcdn So&fdjChss N HEds

slsttkSCbzeO Gt (EHmpE 3 03) O dzOEAfs Iz & dzdiZdE o O dzdats 2
[CPFECO(Meam)]l [179]. t OL dzedudj o OdedsdzOn (asy dzgs  tsls ¢
CiodMls Odzdzd L Oy It " difs ta bESskddis Gz@H.Cl# & @ &@) Oalz, f) @j find
io f)die@NELO. | dzd dzPeClpefEfifls Oo dzw jIs 1. 969(3) i, uls
dMntsHdsE 6aL@Ar i



{ qipzs8 . 3. [ sdzj § Zdzv tedzOW ) I3t Iz € dekiztiod® ts HOEalE(HAR) § 5@ Iz M j dz
R L B tc O ded@ i Is €A) dgdzve dt?): Fe(4)C(1) 1.774(3), Fe(4L(2) 1.777(3), F@)-C(3) 1.969(2),
I(1)-1(2) 2.9459(3), 1(AI(3) 2.8849(3) Ad C(3)Fe(4)C(1) 94.3(1), C(3)Fe(4)C(2) 93.7(1), C(2)Fe(4)C(1)
92.5(1), I(1)I(2)I(3) 176.85(1) °©

I rfgf jSlte] S3okyuyTdOed)lsOdsj yOMEstslsy § ¢ fsEdjls
2049 200'2ktpdsi Istsydesfmis' ¥ HBS Heobkn ®BEKOLdd 7 MO
HOdzdzr 8 (2048, 2000) .

[y des fjHfsdsydls: , ybkts &jroddLd tjocydd
C s dZASHPPR j BO 3. 4) OdOdscduj dz i n OdaprddDs]. d t
f o odjdasjdEz80]s € dzj Clstes¥ d dz' dzOW L@ O&ROL & s Edov s Hid Isf
eddzscts HOBj O, MBHjyOh jcts dshMisdSsar 2 Obtd
otsL sy detsmisd: dzzC dzj sWdadz2 d&zOvW OBOCO M tsBOL 59 O
dzd ¢ Odzh O3 ddzd OfMd d3d Isted ydzts j &5 tc G fiphsBifjsdad jo to sy
[BOL 5o Odzd j 3, C SosfHdjfP® j 65 C OB j dzsor 2 dzd ¢ OdzH ,
OlOC 52 et Cldg W foe@j j 1 dzj Clotos¥ d dz Kz it qRoffifs diktc O F
[COFECO)l] ftojlsjtef joOjls HjCOwetdd sy Pded i df Sis6
) BRBY Hdf et steydsdzd tets o O dzdQsRsFeldals d3tlzzj S & Qfsizts ¢ §
HobkNoOdzj descesets Y jdzjL O d Mmeslke jlsilse 24180 j] L Odj
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ﬁ o N/S i ﬁ" /§ © ﬂ’ co oc N/%
/,;F )\/C;Fe/:)\N\ Iz 2 //\\ )\N /,,//Fée_‘)\ /}Te:)\\
0c o oc/ h IC;) oc” 1

-CO

E\ + F} + Fel, FE /er\l
S == O’ "k

HRjBO 3.4. lwjHiGdsydlsjd d 21dEdadededs ds | fyjdsiHdags.
RMAGHYO T i L dzsy j dedgse s kj R Oded L RO,  dstfiids o
fetse j HejjdRkapd d o "fiztitfefcsls j C Odzd v t6j OCydd. uvOS, {1t
BHil BBifMfjudesOls! OMddadilstedydsy ©OM" j ¢ dzj dad,
fdted nsHds] MBEESY 269 " i3 ¢ OteB 5 daddz! delg f dlisrfciz dstetdz 24
BkHjlk Mycfcefsote O! fslkjCOdd® tjOCydd & o
( Mdzd Yese jMmisd OdzOdzsed s BixHE BYfdMr o O0j 3
tOMmh jf dj ddgd Beglsgeiizdlsd ud MS dd tc QO {fotadsh) IsiteoO'dzdds, !
SftejHjdvshdj,dsqfo WL pd® dqoHdese Odedw. 1} t6d o
fedesHO ©OMkostdljdy d IsjkfjrcOked (st
1Oy jtod d&3d delsisd af= o tf volg o1 jf s dzts ) § dzd § s f g0 5 @40 dits
(ejLbd 5O fjHmsOody dr o kOBddyj 1).
GOB&RIYO 1. 1roBHT f ttsH kEols v sOEsieigi ok lstzdbe i R isodgl] Az, € jf@es

vizsed|lraB% |I " atsH CplPe |l otS8H % |1l " ctsH Fc
CH:Cl2 16 18 54 12

25 eC

1 J dzL tsdz 29 41 19 11

4 eC

uts dzkz s dz | 39 61 14 7

-40eC

sO0Cdd3 BBEOL 543, 9 Otc! dqtotseo Odzd | Emdztse d 2 dtsH(
CoBf dzZJ § HOotsdzv jIs Htoj qdilzh j Milse j dadets ff tR2dfzzO s ‘d L 8 O
Hdzd Is§ dz! dzts 2 Wislstsaddisdyj ME ts2 tej OCydd. [HHOZO B B H
dzj o " MisC fRzdzs Mis! & HE Ezy dz'd b ddf 6 5y fBisH dzts .

I sMSd S MBSO dL B lsOdzzsW tcOc d&3j dzlstso i t
dzd ¢ O dzH O d3q , W dzw j Isfpw sHdzdd3 dL M shtsB 59 f tsfr
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i SBRGSHJ &S I GdizasOcdgjdls, MoHjtyO0hd2 ¢0O¢ ¢O
d ¢ Odzn " . [ § d fydz] wafll | dsdBy i Qdpes 56 j OB ftedotsHJ
TOd (e jddHdy B SodfdjCfse Yjd&jLO (MajdkO 3.5
¢ ts 5 dZLEFHCOR(EPY) (E=S SeTe)d Hddsj ode | GosHESIST  HjCC
Qtsd31]’dzJer]tsa.

’
/ \ thEz /
+ /
/ \ -~ e”/,,/ toluene \‘/( \\EPh c” \ T—EPh /”//
85°C «/ CcO
E =S, Se, Te

R i O 3.5. [C ez g jzd s GE @izt HOC j desdi d 5B tcO @ dzg
dlstczC lslzter C OteB j dzso ' » CpFCO)BVEBIMISPIE fr) ts(d P d
CpF€CO)(Me2lm)SePh(5 P EMmils Odzso dzj dz@ 3 Is SCpEEBO)(Mexldh)TePH(GERY d

o' Hjdzdl!' o € tedmded ddadQdzmfsd o dH

I 7 HJdzj dgdz" J 2 B3 HiHpE3i) T4 )5 Odtcl] dgsZ. 5) f tejlsH MfistOm
CtedMlsOdzdzr L j dzj desets Yo $lsD.sdu t§dsdgd fifaptSs A O didlj di Is t
¢ tsls ts toH v Ols s 3O nOdz € t5Gj dzO d Zcedzj toctsH O ¢C
COL Sk SteW H-5Q dt§] O Odzgd v o GHdets isdztsyjdedy ¢
1 2O dzlsd tsdzj tetso .V thgktdsy jLdexdyp miefsicf vy q of ¢ st j dzls OH d |
Ctsd yk slddyOjls 1Ilsd ¢ Ots j datso CpFdCOLEPEY dzg C ffr s ls
HO! HieOdz dfceroiFESHrstatd ouj dz [BS8],. 318G H Ol AL @O . 5 &A A7201°H dz
[dzdder e Ee4@5Q 2. 3248(9) d 2.4339(3) |, Mesle
Ud @3 © HJC OteB tsdzd dz' dd" SPhdO d2Q dAbeFHT182(. 2 . 28 2

'ﬂnm

"UH

{ qipzs®. 4. [ tSdzjCkdvttdovw etkzlsEigdH € itk 6zj Ssif@h j dzr
RLBE©OMZ j Q) Misds v daEpm)rS(1) (213248(9), Fe(1)-C(1) 1.948(3), Fe(1)-C(6) 1.757(3),
C(12)S(1)Fe(1) 109.1(1).
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{ qfplzts®. 5. [ dzjSkdvtedOw ook §isls s H € tstEgf Gz SSf@ h j dz

RLBEOMM j tcOmMlsswREA)*Sg1] 2.4839(8)Fel)eCd) 1.921(R)Fe1)-C( 6) 1. 741 (
u ( ISADFe1) 105.36(5)°.

15 HOddiE RisesMS sy dd yOmlssls' CtdjsOoddw §O
406 @L dgj dve lshw dzj L dzO gl jOdz' 1 ¥ (FEKEL 1 9 tiekteil  dzts
dL d3j tzj deq stetcj dzd tolz & Is fi zdsg dz* M j dzd § o3 1 dzj Clstotst
fMdzj Hse Olsj dz! dets, M ko jdzd yjFdEdQ d3 tsBtcOlsdatse 5 H 5dzd tc
lted dMisd LsoOddd o § Oyj nBEdCO)M mideH daf & tlz |
O SCj ddH s E s B dNHE f bl B s B B BE g § @M HOw
CosddujMmlse O o jhjfls C@FdCO)s ddmuid Is jide tadts] c o Odzgd ¥ O
Codstf dz]. RM@J dzj ded § 9o I Sy g ©® o Cdfdzj &M ¢ Os J dzO
fsLosdzw jIs dLBj ) OIls! Is O¢ s TpFYOOERNS (E = S, 1S9 OMBangCO oH d
md3d Mmd tcOMmMseo stedlIsj dzj 2 SsdkzEtsdz/ Oy ssdzdlsteddz ( Mn .
Cdif dzj S Mtso SHdOSCt ftod orf HJ dzj ded d dz'€ js d fifjds@dzcic
4b ( tolf dgts 8.6) d 5b ( tcdgts8 . 7)) , Mtstsls o j Is i ldolsjdifzdets ¢ , d dglp
[CPFECO)TePH,, Mts ¢ dzO M dzets HNG dpde’Isds eSS usHEM,. @S yd d dzd § tetsd mn
o

@/
N (0]
2 [ \>—< ..®
Ph co N O
“,, & / \
Fe ., =\ \
Y \E/ %, toluene/MeCN N\(\ EPh
oC Ph reflux ; co
N\ N

E=S, Se ~
0 jBO 3.6. [BttOLAgIDdd,j Otz tzgMpsads & HJ B oo .

-
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1t HOdedr 3 slsdzd ydj 1 Isdmr Holkzn LPEUW)BsigW dz'o n { fig
Widddz degsets L OB Misdlsj dzv, <yt o ttOy O plsdyfebia |
(85.35°H dz#b, 84 . HHA HBCOW CsdW dekzteOydwy dzOf tsdsd dzO
O dzO dBPECO)SPh 9o Ctslststotsds H d PekhisdeGarnde'OD | Hzc [88&]). 8 I 4 d
COL dzdyd®y BjyHE (osdkddBst Okd MCOL' 8Os v d&zO
C iRy ZAWHD) dzj desc s Yo j OG5 i@ tCtetafcfufivis @ oo ts

Fe1 %

C6 C1

Cc7 S1
{ Aotz . 6 . [ Bdzj € &2 dzw tc dzO W Mtcz 9l EtB@AH € stz @z SSifd M j dzr

RLBEOM j tOMMlstw &rS(1) 2298 2)Fe(lrC(He1.957(4),Fe1)}-C( 6) 1. 747 (
Fe(l}SAye (7) 113.0(2) U.

{ s . 7. [ djSkdvcdovw fHsozdsBmO © &tk § Qs d .

RLBEOddZ | t60OMMls s R Sg1) 24061(10)FE1y-C2) 1.968(7)Fe(1)C( 1) 1. 809 (
Fe(l}S(1)}& (7) 110.4(2) 0.

sz HiIsslRj Isdls! , vyt  Gufadstiisel COEGEEzed ydzj o 2
1tod ftetso j H ] deCoFdCOESPYJMEIMEO, 6 Issdzztsdzi Ol O Yy @lzi
f sdzd drOwY Mt stePdsts FEHT sdiss dz0 S tod fls O dzdzd
f t5dzd s te ¥ dzts 2 )z b |5 & Iz to 'dzO gzl 15 dagf Is 6 PdzO 9 tcj OC Y
S tc Offdadcd ydzj o © d3q OGS ¥ j Wy dzw ks fyw fts ¢ BTFBIs O
A4HddHIs j stcOWEt ol j@Gel BHK dHd@SS 9) . uwltsdls ldjlsc
HdL HisOdz! dz" Fenmoilfefifizic® fgtsCtod Mis O dzdzOL M (D6GE.. AR s
L&zOdidg H! HicOdz! d' 7 k¢ dzselbdibls dzd BsteW dz' 7 MiskzCIskzte
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J MtsC @ ls Glddz0 RBHEER ChEB&@H Jddtclzjls Hoj Bis dzj
CosdRf dzj EMse L O Mudls cOdse jdedes?2 MoawL d 3y HE- Ok
d s H d3j dz' " J Mzdsds Mtsslse jilsMmise 2z h  F183] od@@zH jOtc BBO
VGOzEI-Comrs (1 75. 631 Aa@&7. $95nU sulapr Cd 5 L dzOyj dad W ¢
9LOd®sH]j2Misedw B dzd t§ dMOds w fzizJ1840 dz)| Otsiass 6 dedflada
sBteOLEZjlsmMw L O Mujls Htddttse Oddw dzj § sH j dzj dzdzts 2
e w L@ VGl dud3j jIs L dzOyj dzd9QU B3 49Q U9 8n &B )Y +
YbstissL astsdzw jIs ftoj Hf sdzsy dls! , yYlsts ot i Gg §Gis io fs 20
OtsdizO R Odz Ct5¢j dzO.

- I
""" clo
G C19 Weagl’ —=@...... S1

{ JATzt8C 8. f tsdzj €k dzv todzOW  4fififs @Aty t6 O CHEIEY R CE iy 2 0 j dz'
6 OMMls 5" dz" (BetbrS(1 2(2973(9)Fe(1)-C(2) 1.964(1)Fe(1)-C(1) 1.742(3)S(1)-1(1) 3.136;
Fe(1)-S(1)¢ ( 7) 1 1S@)I(AHCMY) ,175.63,1(1)-SA)-C( 7) 95.90U0. 1 kdeSIsd tsdz
O8I dzO teOMMistwddwrn, &jd " ¢d' Bz EGEBYEHsoOdH j teo OO

{ qATzt8S 9. [ tSdzj C bz dzv te dzOW 50 Is tapASHdsty to O tLHdtEjCE i< iz & @ dedz
ttOfmMmistsw dad W  (Fe(1)-Se(d) 2.212) Fe(1)-B(L):1.958(5) Fe(1)-C(2) 1.728(8) Se(1)-1(1) 3.228 A

d Fe1)-Sel)a ( 12) 1 18gLBIANCAS )177.95,1(1)-Sg1)-C( 12) 94.26U0. 1 kdg
MMowLr o 0] @B sSEROMMiBFdzdzef f n, Mz dizdZ™ dr o OdzH[]8B]o OO Az Ms o
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1l s MAasyimisd s Kuswgy dzj ¢ Mse kM @db ez btz Q I
C s ddftyQizs MEzHdls! © MotHdsdr Mistesjddd {Isdr €

r dzv Ctsfo j dzdetsets f sHIs e j toy HEjededdzO frfflstddtse] jdmdjwdzOS tsta
CEdRRf dzj CMO M dBsdzi Sedvtede 3 dqsHsdR (M BO 3d5) .
Widdazejfeazdzz 2 @ Ctsd3f dzi € Bsy jls Hftedmtsj Hdded Is ¢
L dzj Cltetstsisted yOlsj dz detsfyls d Is j dzdzlz tc © d jets ¢ dz
YdIsrtejnrl dzj Clstetsdgdzr » fpoweL j 2. v OC s f tad TeRtsBj " HAftxlz,
sfih j Mise dzj des  tc O RisiB] dzPPFHCR)JeBg fAg5] v lstckCIsktcO® € &
CpFe(CO)(Melm)TePhk(7) EMiIsOdztse dzj dzO d3j IsSsHBBA3 [ 4 ¢ .

\( i TePh I, -toluene. \N~\‘/( i\Te/Ph
Al N Cco &'/‘;N Cco \1

j®BO 3. 7. 1Btsomsn@uqu:;gsaquzj@m@tsdz;glzdz&tgdz,tsgs d s H

[BtcOBBISC O dtH®BJH fCtaspftstrjfdp@ ol L Oy M jdeds =~ Odz
Ostsdz dtsH @ Offed FEBc OB ZPE NP o COyjmbsej YtesHlzCls
BN dzts o' H J dzj dzts d tsMeapd]jl” ofn £ tHlsotdigjtidef jdzd B dz¥ H O j sfqw @
ds@ddetsds d doHtsd dL JdsHC OB jddjotsets yYj dalstcO.
tej OC yixfHIERj Isd dzd &5 H OL s dz@P18Gif) d tsH 3 Is O dats o3

ANtcOc dzJeldi)] [ Btsy jJIs BT Is! SBtcOL 859 Odz tOL dzg d3d &k
ftedmsi Hddej dzdw dtsH O TePh € & tzQ §TeRpldzls & ot jolz j sMv ¢
odzj Htoj dzd v TeRBIzjs ¢ IndtvHald { Odzj § ISOC ddf fiffseAztsg ez £ 1t
#pFECO).TePhp [187], (CsMes)Co( @).TePhp [188], MtsH j tcDp@nb]  jr dfv € t7d3Y «
OS2 Mismse §sdkzyuyj ddY BOCHEO (LD jCdIRO @hIBEqY.
5 MmoM B d(¢hrQ O 3. 8) .

Y ;
¢ + PhTel
</Y \1 e CHzClz </7/ \Teph

Chj&0O 3.8. [BtOL7Hdc@dgdj HY BB UHBY2dzj C Mk
1ts HOddzZMdg] RistetsMEC s dd ftodmtsj Hddzj dzd J RZs dzj ¢

WicOedi3j delskz o7 (CIsufAizj Bpis jL 0 Oczts M3y M j ded j f sdztsfyr

Btsdz' h da YO fifiasslsiztsoiE@ Is4j0dz! figlels o f) A6t H dlztizg 5 tc § tzogPREYIE ) O «

1

Bl

B

0

rq
"1|||||
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Mo wRelf ed o j dzs ¢ Mmdsd " jded® ¢ odshr ¢ sdjto-ddisy b
YOMmissls' CsdjBOddY a2 dMisSHdsHE Ssdf dj S nj

I MbtkzC izt ( GidgBez) O ) Teffe v Us'Oo &zOW 2. 5156 ( 8) |
ft5 MeOodsj dzedé f MEzdks2 € o Odzjl188H dz' RO tei@rilf Lhjp®@a df
3.0119(6) | d 2.9301(6) i, d&Osestesls, bkHdkd
sBl Widgw 8 Isfpw tsBtcOlsdz” d3 Hisdgdtetseo Oded j &5 dzj f sH j dzj dzd
d fSHdzts 9 telfp Gy tzdzndginio dzdTgil.?

{ qhTzsTL 0. [ tsdzj Sz tedzOY MGtz Hlsksteds H S B W &) SOz h j dr
RL B tcOded@ignls €4 det & d¢®): Fe(1)Te(l) 2.5156(8), Fe(AF(1) 1.967(2), Fe(tE(6) 1.759(2),
Te(1)1(1) 3.0119(6), Te(1)(2) 2.9301(6) Ad Fe(1)Te(1)u(12) 107.18(7), [)Te(1)I(2) 161.05(2)°.

I M j'tlse] {DCIHu ¢ s d3f7df jtelishis@s dz" ' degj2ls dalic@tf ff § dzO H O
fd ¢ ZOO, O daj Hddg [SIOCS ®durlj jCiE®EpOR o dH j Isj dz' fils
oON jdzdj S OB j dzso 56 5-0 dbch ¢ D, L OBISESHD). &z, { &
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32 Jbjtesdizdi sOdzdzd yd MSdd MtsijHddzj dedvw dzO tsmdzetsoe |
mMezlm

stsd3f dzj S Mmr , MsH j e O dj nOdzt CtsGj dzd H dz" J dzo
Mstesdlsj dz' dgr j BdzsCd HdW MddesjL O cjlsjtetsdi IsOd
dzj fitdmj dzdz" = 1 dzj Clstetsdzdz” = [190)& " EzG dziz §) s © §iztiz @ dzjdplzGE g
nOdz? CsejdzgdHdzr n St dzj SMse  #h joded jsdgdzdzg Is @gzdz:O dz8z
sBtcOL BihbBEEOd Cs6jddHO d&j lsOdzdkzo, sHd&ZOSCB ko j d
Msslsdesh jdzedd fHtedossHdl € dzj f sdzdzsdzz s&0O§ § fzi &&d
ZmisOdets 3k deiglsts o9 jHjdedJ Wb Jdsotsets dzd e OdzH O
COwedHte d BEMdHBe fKisds] Qded3fsweomYy dn j ¢ sdisdd ¢
B s Odzdz ~n0Odz Ctsejdz = 2 = dAv WosiipWedzsbl | f szd
MNc jlsjtesydSdzdyj MSddid ¢ Ot j O d2O0 Mhmdese j W dd
1 Isséets ftcOoddzO Isj tod3tsdzd LjO Cdts delfQdrlpafipfils | tdips a3 Is © dzdzd y §

] tojLzdz sOIsj oL Od diztsH ff) 2 friflsotfiviz € B ts d3iCriNBICEOUej dz
IsjstcOdH oW ztc Odzj B' dz Mddzlsj L Jtetseo Odz G
CpF€CO)(Mezlm)(e-SPHMN(CO).Cp(8) (N~ § 319@

\ = F= 1\5
| e

<\N/7‘:( “Ssph THF, hy &Y

4o j B0 VLI Oiadty 8S sdBY j S MO

I Sk &ltfgeE. 11) &jlsOddsy tOcdj dlst  Mmsj Hd
I dzd L sflst L dzOy ] BES®  H dBisiESaias. iRi% 20 ( 5) i 4b (2498(Q) BB C
9 Slddydd & O(¢2s ddf2dds (PO i) sBi Widay 3 Is fifs dzfg § |
Widddz desets L Oy fls g Coay (. 1 .09 6HIdBERRO M tetElls, o j o
MicOo dzj dzd ¢ T OdzOdztse d ydz' dgd Hazd dz® BE5 M@ELY.) j P @ dzv 9

CO Ph 0o
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{ qHpzt8S 11. [ sdzj S kzdzv tedzOW 8. fny IshtddASdl b teoCrs 1S tEamtisy ey ¢ QU poaClrpticz
wOmMmissw ddw (i) iS(1l) 2292&(5), Re@)(2) 1.9682), IFR(1)C(1) 1.743(2), Mn(T)S(1)
2.3293(6) | d C(1)Fe(1)S(1) 90.73(7)A, C(2)Fe(1
107.82(7)°, C(19)S(Mn(1) 104.71(7)°.

I Rrfgf j Slstej SOmBpdzr HIPO® sMw Isted § sdtshr Ctsdzj B O
1917, 189cethk. s 1R @0 dzj afpfitj Clgterg WsMW¥W ddeso sets ¢
filstetsj dzgdw ) RsMisdStsots?2 W jded dzls j dzdzlz te-ch KBRIS[291], ¢ toHe di
COteB j dztso ts dNB dAOB i dzjOG Isfyw MR " jdzdj G sesh s cto
RsMtf J SIstcO.

1 5 HOdzdz'-[d3 su | Bts BiBdsjjSidpgs tc O OH fteslsj COjls s
b dZOYO kO ftetsdmatsHdl tlkh jfdjddj COwBtddd d & ¢
L Ol j &3 teo Odixizls jls | d3f-208 Qs Ztels N1j648zO B fitese r 2 dzd ¢ O dzH
206309% fttsdmMrtsHdls tsish jfdjdd Witttsyj z0, 0 tfil

87-122 °C 122-168 °C
CpFe(Me,Im)SPhCpMn(CO), {CpFe(Mezlm)SPthMn(CO)z} 2O
- llPhll
168-206 °C 206 - 309 °C

— {CpFe(Mezlm)SCpMn} [CpFeSCpMn }

{Mns}
- CpyFe

HSJjBO 3.10. 1GjHIBEOCO] BOWS MR} GO | tdsEONY OHO ¢ &

wdzj HisjsleRj Isd 5! ,  yls tMedlis Ifhtgfddiindmfid s § ted H Ml G
s B jtcOkt®) , (HEWEDEG ! lstls ¢jlsjteadjlsoddkd]ypm
C Oy  Ms@jjnh jfise j dzadzd €O ¢ jIsj tots BB LA dzdrds) jj fif Taf Rizd vy ts
{ I8N dfdzj ddj @ j stesfyssyd MM IjtedkdstcOny OH AFe(EO)4zts
CpFECO)2X (X = Br, Cl, ) [192] d CHF4CO)SPH[193]. b HHdBsdBE, o RH I
LO tlsh jfdjddv COtesddd d 5 ¢ @hitfylds a0 L dgjj ks
Cltster 2 ftedosHdls ¢ §jte] ¢ely §ujcdtsO jzts aafls Pz & ¢

- "Me,Im™
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slsh jfdzj dedd WJjttesyj dzO COC MOBsMIstswisj dz' dzts2 B\BisC
N4 dzjL O, fMtsH j oy O d § 9 MmMotsj d3 MtsigdscODdgH OH odd] Yt
dimf sdz' L s9 Odz' ) CoOyd mMlso j§ ftoj CtcmMstetso H dzw G J
NddzjLsMBHjtey O jes Gjkjtesdii sOdzdzd yj Mésets o €L
B IsOdzdzs W tcOc d3j dzls, S lsste’ 2 dzgj HBdJADdgHs.H j oy Ols!

tdOSydd rOdz! S8GjdzedHdzr » § OhdYMzsOH HWECIBKREALZ) ¢
i sdzlz yJ dzdis Bdglzlzuoyn] dzd J d3 € OtcB STHF Q- 9 BB BtcOBP, o f tod o
BdWH,jtodzr » SOpFECOMEIMEBEPHW(CO)s (9, E=S;100E=S¢ dHE GO
HJ § OtsB 5 dzd dZgReBQ)(@ERH)IMCO)W(Me2lm)(CO)3 (11, E = S; 12, E = Sg . l
6y OSydd f§tesdmn SH ddstc Bffisfs' tefy Wt teasP REG (Pdzd8)1de 78] of2v) L
2.839412B) © BOCY] odzzlsted ditsdzj € z dzw tad® 265 Isf JQAds] toiscin
Ostsdidz otsdz WitcOd3O. t Odzfsjc ¢ Oded A=Wt dfjJter] ldztsd) Is
ddzd yd d tcts o Odzdzr 2 Hj COteBtsded dzd tetso Odzd j 3, dzOB dz¥ H C
CpM(CO)(P(OMge)z)(mSMeW(CO)s (M = Mo, W) [194], d&) o toj L &z dz' llsiPtsdzO ldedp
¢ 5 d3f dAgVW(ADR(THF).

CO, toluene
C Q co ﬁ 9 o
- W(CO)sTHF =7 0C__ | _co AP | _co
\ Fe — 2 e\ Fe N —W\CO
N\l/ | “Seen THF NY | \E/|\CO / \E/ \_
&’N co <\/'N\ co Ph Cco ocC Ph—_Nl,u\N
h E=S, Se ~—__.co__—7 —
toluene, Av

D jBO 3.11. 1L OddBs4dpRWMERMHF).C sdf dzj ¢ Mso

1 HOdMF Jif MyjSktsMSCsfdd EMsOdts dj df Ml
9" HJ dzj dzde" » M3 MYl fiptstsis das” jiffigls dz@ M § dzd P dzj tzls Uz6
Mdcec dzOdzse ftetslstsdetso dBjIsddz dgr = ctekzff EZCOLT 90j1Is
9 twOmlse tstecyj .

1tcd oLOd®sHj2Msodd HjS Otes tilzd de?f igts ouddzdzd & s &
ftesdMrtsHdls G©BtOL 59 Odzd § 9t @A H Hfdstdsoe | fEfis®|f casastisq|
Hy COteB sdzd dzd tets® Odzd J tcOdz J B dzts tslsd3j w4 dzts H
(dB-CpM(CO)3(mSRMBOCO)s (M = Mo, W, R=Me, Ph M6 Cr,Mo,W) . ¢olstste’ f toj
Ylsts HJ ¢ OteB tsdzd dzd tc EpMET@RpSRY tcPE dzg Hals Pls ¢ tsB tc @atlas o
Bj Is O dzdz.
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H5C &ZOMdzas H Odzbd tolf dgtBCo 1 ANl dtS8S 13) S tststeH d dzOYd
NidjLO € WEQwdpiddplst dls ¢ k6 SREE( jz@d 0. §8,8 Ldp@ HOdZ"C
Hdzt0) , ftodyj i3 HFECWR d FEGST RS Isd uj MS d ¢ldg s dfzj alas dzisy
ddsd dIs dMC Oy dadzz® t5C Is OtoH e t5l§ @R Is ST Oa] B J. 19 * |,
ZOSSHWh s dasy j ded Sl dasmdlsj dz des dBsisdC o 56t
Bddz Mj, YIB Udlsr e ¢ B 0Ozt Rz g @ i fifldstietzdzdsH
Sfse j dedesfisd B' dzd 5B 2Ol j IRPFLEAMSPHMMCO)S[198]] f ©

{ qApz8S 12 . [ t5dzj € biximrQs dEO BYfipEptddiAfdy o SHStetSH O 5§ 20 j dzf
wOMmMmissw dd v (W(D)-S( 2.99H1gaV(1)C(0))1.966(4) W(1)-C(8) 2.046(4)W(1)-C(9) 2.045(4),
W(1)-C(10) 2.031(4)W(1)-C(11) 2.045(4) Fe(1)-S(1) 2.302(1) Fe(1)-C(1) 1.745(4)Fe(1)-C( 2) 1. 957 |
Fe(1)S(L)W(1) 119.43(4)C(12)S(1)W(1) 103.62(13)°.

{ ddpzsT. 13. [ sdzjClkdvedovw il mislksts O  olsHidsiiedsHON Ot § 2 h
RLBE©OM | ©OMMlstw dm®)-Sdl)i2)6961(6),i(1)-(7) 1.064(F):W(1)-C(8) 2.0%(7),
W(1)-C(9) 2.057(7),W(1)-C(10) 2.040(6)W(1)-C(11) 2.036(7),Se(1)-Fe(1) 2.410(1),S€1)-C(12) 1.929(6),
Fe(1)-C(1) 1.744(6)Fe(1-C( 2 ) 1. 9 Be@)Bel)V(1) 116{82(3)°.
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ANstcdlzd tctso Odad/-Fe omow j YOteB tsdzd dzd tc ts 0 OldzdztcBf dgsIBAdyy dzg
12( wfdg8SC 15) Moo 5y H O] Isf)FaER 2 250 j3deB)) d5  MRE.E3L6,:
(2.4720(3) d 2.5827(2)i Mmtsle jlilse j ddzs)od10f ts
(F&'S 2.302(1), FeiSe 2.410(1), WiS 2.591(1), WiSe 2. 6961 (6) -fSlsteD:
HjCOtBtsded dzdtetso Odzde” 7  Ctsdstf dzj € Mtse cdgzO B dgsHsSBto Ig fig v I
CdzjBOded™ o5 BsMisdS s 52 £ Ot iz dz§ de? dzte®D fds 8 bs o] ‘A3t ) &
veDs, MY Jj Clster BudzOs ' Wdegtc Ot dzlz Y j dz' CDBks, det®© s o & ts tsak)j dgio |
OB dzs HOJjIsMw f jtoj Ctor o Gt Pto ) gf dztiz® tiets &5 izt t5 © tizelz® 0
Cdz yo. 1Y MfEEBBYAIIMdod &z’ d2 &5 §osssdzOd € Ot
slso j yOjls bktsd St sHddz MdedOd, ylst Mglmd #sgslszy dz'd fj |
C 3 dzjoYft@so cHj otOh jdzadj S OteBj dzZO L OlstelzH dzj dzts,
Bjlsddkse o MfjSkcOnr.

{ qiipesT. 14. [ sdzj S kdvedzOw  ffs to @Csksis © o Qs dstitedsjHGON O f 2 h
RLBEOM j tOfMMls s Wa-Pe(1)(2:81665(17)\M(E)&1) 2.6730(3)W(1)-C(4) 1.9978(12),
W(1)-C(5) 2.0303(12),W(1)-C(3) 2.0353(12),W(1)-C(6) 2.2461(11),W(1)-C(2) 2.0470(12),Fe(1)-S(1)
2.25033)Fe(1)-C( 2) 2. 1 6@@T(AVE()) 154.22¢L0)Fe(1)S(L)W(1) 73.062(9)°.

{ dffzsZ1 5. [ sdzj Sz tedzOW 426 Iz Clislizticd  CosEBSHgEHNED S k26
RLBE©OM | tcOMMls s WaFSg1)(2.58267 )V B-Br(1) 2(8ZH(3)W(1)-C(2) 2.0474(15),
W(1)-C(3) 2.0342(15),W(1)-C(4) 1.9885(15),W(1)-C(5) 2.0286(14),W(1)-C(6) 2.2461(14), Se(1)-Fe(1)
2.3626(3), SE1)-C(16) 1.9282(13),Fe(1)-C(1) 1.7523(14),Fg(1)-C( 2) 2. 16 2 S1SYW(L)
69.920(7) C(16)Se(1)Fe(1) 107.18(4)O(2)C(2)W(1) 153.58(12) °.
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I slsdzdydd 4 dSsBfedzPEMEHsy Maty et ¢ b Rfediizs ) @
W(CO)s(THF) ( 5 Jj 3O ©H.qUSB B tc ALexfoeOdzd ¥ j H d dzfjls o j dzdzs ¢ &
4 B(CO)(Me2lm)(mTePHW(CO)s (13, ted Mz dzg SOz dzf @) j j 5B dzlz yj dzg
fodojds ¢ foWodjdd HjCOLBsddhdtss Okdescs §

o

- W(CO)s(THF) - ocC coO
}\I F=e : > }\I F:e \V|V/
j/ | Stepn  THF v Y | Sre | co
\ N CO N\ N co Ph (o
N N

4N jBO 3.12. [BOLBSoOdd] CjlBjtsdkjsOodkdedyjnNisets ¢ sd

{ qiplzts®. 16. [ tsdzj S 2w todzOw  1Pls to ECsliskatis © o SistsidisttedsjH SO Ofs f 2 h
RLBEOM | ©OMMssw WEYTeX) 2.34416)WELFQES) 2(034(5),W(1)-C(20) 2.0426),
W(1)-C(22) 1.973(5)W(1)-C(21) 2.041(5)W(1)-C(19) 2.039(5)Te(1)-Fe(1) 2.5584(7)Te(1)-C(12) 2.133(4),
Fe(1)-C(1) 1.958(4),Fe(1)-C( 6 ) 1. 7 4Re)bef1)W(L) 11§.513(18),C(12)Te(1)W(1) 101.01(12),
C(12)Te(1)Fe(1) 104.46(12)°.

[ dzv  dL EZnggedgddzdzdsnis j 2 f Jtoj desMO dzd e OdgHtse o G j Is
BN daptctso j H j dzO WEBQ)JEHR) diys - B sdnds d dztisa] tsdizO IS dw gl dzj € fr
CpF€CO)(PPh)SPh J tsls dzd yd 4§ sls C Ot j dzgso s @ts O daftsHiziOI
W s d dzts 9 s 6 SCpEERBPERY SPIfW(CO)s(THF) ftedotsHdls ¢ W tstedid
SHdzts G s i S CONAPR)(MSPHW(CO)s (14) . 1 ted H Odz' -tlzg dzb | §3dz
ftesdmatsHdls HyC Otld s (zfalific@o Qdzd j sBtcOL 59 Oda
¢ Bg(CO)(MSPH(MCO)W(PPR)(CO)s (15 ( tedifig) 3mtsFefye 2L 8094 ( 4)
o dzz Istcd d3ts dzj € 2 dzvPRlelalz ¢ A deHeQP daslfy Olsts B3O ¥ J djifp 0] d§O CBl
sz HEZjls ®B®ijlsdls: , ylsts HJj SO shzdldzfi stsg DAz y &V t
(Iud 0 ®ddz) , UJdB HJ S OtpHzts ezt Bzd t€ s i) (C 1S O tsd dz  d
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sslse jsflse j dadzs) . 1 jtoj detsfy WHEG U0 (€t HOHoSjdily) HEO
s uuIBW3P(262H2) o MRS IsstafdPISCH dzvy yjlsrtejn dL fwisd
COptddd demf j CEBIH QzlsOC 5] ¥j tOM" j§ dzj dedj Mde
Mo-WE S dzj S O MotHds?2 MOk Clskzter M Yehidlssd

Fe — FE oc \v|v/ 0 , / \|
PhsP/ |\SPh THF, hv Ph3P |\ /‘\ CcO toluene, hy / \ / \\CO
o to Ph -Co Bn PPhs

D) BO) BMHA Hso BB jo@L tgs Pdzd j 146 SBY dzj C Mo
Fe1 ;
C1 Pl
1 O
C12

[ qiplzs®. 17. [ tsdzj S dzvw todzOw  fls to Csliskaiis © o QistsidistitedsjH SO Ofs f 2
RL BtOded@minls sw dzd v  ( jW(1)-Sfl) 25E5445), W(LXT(2) 2.050(2), W(1)-C(3) 2.040(2),
W(1)-C(4) 2.028(2),W(1)-C(5) 1.966(2),W(1)-C(6) 2.041(2),Fe(1)-S(1) 2.3065(6),Fe(1)-P(1) 2.2342(5),
Fe(1)-C(1) 1.756(2) Fe(1)S(L)W(L) 120.94(2)C(12)S(L)W(L) 10577(7),C(12)S(1)Fe(1) 115.42(7).

W1

{ qipzts®. 18. [ tsdzj Sz todzOW  1fls to EpCsliskatis © o QistsidisttedsjH SO Ofs f 2
RLBEOdZ | ©OMMIsswY dGLEF(T) 2.B094E) WELFSHY) 2.470B(7):W(1)-P(1) 2.5362(7),
W(1)-C(2) 2.050(3), W(1)-C(3) 2.@2(3), W(1)-C(4) 1.990(3), W(1)-C(5) 2.047(3), Fe(1)-S(1) 2.2349(8),
Fe(1)-C(1) 1.757(3)Fe(1)S(LW(1) 73.12(2)O(2)C(2)W(1) 155.4(2).
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3.3 sOBjdso’ j SodifdjSh dedS j dzv

SOtB j dzso’ 2 € tsdpMigMElm)l, dzdebLjizts B Odz? dz' 2 215 B dzd
f 5dzz tgOdfl38] ) § sdi3sh @ v sCdMmddlsj dz' datf g 6L dfdaid|ffitsjdzd
GRS jdtsyjdz. | jMdisltew &O HMiskzf dshis! dnasHdd
COC orfMBCOv IsjkfjwOskwO fslkjSoddy d §dsio
CpNi(Mez2m)iB " dz § sdzeyd dz G § IsJ tots 3iOpNO(tkbtoh)UeFdb ¢16).2 1§ SHRY diAg
9ded Hiej ded W W J totetsy jFidRkzIs I draziAedva HiR§H ©O@dies j(dp -~ § d30
My shse oo jHjdd" FEelsOdazsY 6 ¢ dizdzs ® o O dFCO)M[HAB]. S

A

(I
4
(I

: \
CH,Cl, N\/
A
N

R j®O14. [BEOLBoMBdzdj S djcmno

1ts HOdzdz" 5 t ¢ ¢ HaEvVicHUg3GY 109 )C FTHNI,W Lt Oo dzOW 2. 4 4
Sty dz0 5 MteOodzj dad® M Mk i3dzts?2 [189 o, © A dHfIPefy;, M ¢
ttQodzr § 2.97 § d 3.00 j, dOtBtterls, kHdddg d
sSBOIsdzr d@3 HBdzdtetseo Oded J &3 dzj §f BSH J dzj dzdzts 2 1 dzj Clstets
SHdso toj d3j dedz’ o5 tcOL Teirl. o dzg QEG A5 o WL YW j Cls dzOg iz u @
7, MtsH jtoy Oh didePhbic Oc 3 dzls

i\ I
Te/
/ \Fc
|

{ Mk datsC [ t8dzj160k dzv to dzgOW M teIBl BB s B's B3 trji EIGBH O s k2N
RLBE©OMZ j t©OMMstsw &gl CE) 1.973(6)Ni(BicTelt) 2.4407(8), Te(1)i 1(1) 2.9686(6),
Te(L)il( 2) 3. 0 ONKITE(B)I(L) 96.08(R)°Ni(1)Te(1)I(2) 90.55(2)°)(1)Te(1)I(2) 171.044(18)°.
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1ifMBsieY d&0 dOddud) Heo kD @A s U S d3f fisfOmsit
o COyjMmlej ftjnh Mo jddedto c¢jljttdjlsodddyjn!
Slspf dzj dzdj Wjtetesyj dz0,8. C D& fletd | Rdsidky ez § s djis O d
ftejHN iMmise jddd Cs0 ¢ jlsj iy BOdgztzdzyj LML | Mts ) 20 §
nOdz SsEjdadHdy & St dzj SMEso.

udtsdzOIlsdz” 2 € ts dsfvezinCifiy delediSL jddeMs ofiPdzd  Isj st J MY &5
NjdzjLO: oL OJdMeBMCOR b)lsafdkj dgdz &3 IsdtsdzOldy & S t5&BY d
[ datsd3j tedzr 2 CNS(MEhlSRr@7) s tc  scdzzyj dzdzr 2 o odHj St
sCdmdzy jsmw ) GBLOL to Odzd j EpNifiyietin)HORREEIB)S € 5 Is €y d
9T Hjdzo | bW jCHtGdsdzj o' 7 Ctod fls Odzdzse .

/
NP '

2 [ N -
PrSH 0 [O]
|||N1 Nllll / — /
toluene toluene/MeCN PrS SPr -N
f1 f1 '
reflux reflux N\)

||||Zu|
anl

~

45 BO 3. 15 dff st dddEEdED C 5 Y dzj Mes B g B S j dzv

15 HOdsdzr o5 [ & @7 (Sitifoigt8Rj £ )0 H zNitsd) sfipds'Oodizy j Is 2 .
sy gr kds@d®d dss ' & CeNEEPESEI8A d CpNi(PPh)S(p-CeHsF)
[198]H dzd dz¥ MiiSMsHlsOodvels 2. 192 d 2.199 | Mmeslse |
CpNi(MesIm)[S(p-CeHsOMe)] i 2.192 A[199]. v OSdd B tNDS B d,S Sy ¥y S
Ctyj, Yjd o kdsdOlsdr &7 Ssdifdj CMHOn, ykbs oy
sls &) ls OdzdZokzvde® dgiOL s §B.Odzd fowL d

t d Mk dzts € [ t8dzj2C0k dzv t6 dzOW Ml teZIBIS Z B ts BIts A3t tzji SGBH O 54 2 h
RLBEOdZ | tOMMlssw dd®)i S(1)i2)1319¢5), Nl Li &(1) 1.888(2): (L)i O(2) 1.471(2),
SWIo( 1) 1. 46DNI(2)HL)$18¢5)°,0(1)(1)0(2) 114.33(11)°.
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rdzv  eor wodzjdzgdw MmatsHMmlse d WOLdEJUd?2 o MmMlstesy
Mjtedyi MSd ©OwdaddwB@idd B" &z Mddasj L Jtetse Odzl7 Gpz0O«
fesmistc OdzMmlis o j dzdzts L Ols tc Mestln] dzdzs g d3Y M lapBRE (19),
fsH jtey Oh d2 COwBjdtsor 2 d ROd CtcEjddHdy 2 dzdc O
fsdtsh s 6 t6j OCydd wsSdmddlsj d dscts [I58d MsPb 4 dg] G
L Od3j Misd dzd dzO Is SBraQ RdgdsiaAf{g s  qzed sdzO0 o fted Mizls
(MR jdBO 3. 16B OSPeispPU YO 5 OdOdtse dd 198 O
RIMfsdz' L so Odzdy OdzC d dzdzi € O IsOdzO Mmkh j Mise j dzdes [k o
Mstsdls lsd3j IsdIls'199 ytslsdzk sz da3 1€ 1| ¢ S5 EOdB@HIO jdiss ¢ dzj O
Mos2Msots@mlso stcj dzgdj SR dzj MO o ~dzstedmMlstsdgd digd
fsdzzydeh jesmMy tw©OMmMlsoastc® o Isjuyudiddy 24 y ftodo st
Csdzdyjmlso jdeder 5 or AsHBsd dhheimdeuas? TapkimdEms yd:
9" Wodzj dats H dA7MMeniztf dzj ¢ I O

Mes
@ S
N Cl
[ \>_H

N = =
1\?. Mes /Nl Mes PrSH, Et;N /Nl }V[es
N1 / _— >
= i— N PrS —N

(@7 THF Cl ,\) toluene .\)
\ N A
reflux Mes— N/ Mes~ VA4

40 BO 3kUHda Btk dsdsdkObhses Mesidiarz C MO dad S j dv i

HlstokClkbktcO 19CHYMST BO) bLhsOdtss dzj dz0 d3j Blidis d3
(1.874(1) i) dzjiyHlo92d H,dOHOssazj S\NGEBIB W | & i i
f) ts i) S@PNi®esim)X (X = Cl, SPh SCsHsOMe) , lstsecH O ¢ ORI-S RdBrag A o
dzj Bdzgts e s d3j dz' b j,  Mgsty, o st Gedzof ff @R OfR AR 1P8.dzO Is *

{ ddpzsT. 21. f sdzj Ckdzv edzOv  19ls to pCslastais O o GsidsttedsjHSON Ot § 2 h
RLBEGOddZ | tOMMIsswY dAfi(d)i SQ)i 21873(5),Ne®)ic( 1 )( U] : 8 7 @UNI()S(L) ¢
89.18(5)°.
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14 OesBOBdUui MEd?2 L Ok Misdlsjd? fted Obtdc My
rdBdud MSdd Mmueded o My jdee OF sk day OED e & @0 dz
CElRf dZJX(MO. 92 B H.) MmMBihjdz o B EOME' Ofp@dstsd:t
MdcdOzOBd o StdfdjSmMOn M poOtds)SBr @63 i 140 &S M s, |
OnNhde dzOdz ftotslstsdgso qBJHOL sdzd j osets S szt yoO (6. 17
fsdzv slsdshdls | @NidzeimSg . Bdlpiogy HCBd X4 Isj deHj dayc
ftod fjttjrsrnj ¢ daj Ofd &isde’j Bir [ § B telm0)sori 17 Gk fgif W Jj i ¢
MHode Hoslstsdetse yYyd&dztstf j dzZlsOHd j dzd dzt dese s C tsdz yC
ftoslstsdetso dqd@zdH OLiIEdzP o BFE B . C sdzt Yy O

lLOddisH j 2Milse djl17 ¢ A dzjOH i t(@OsCHF) i tsdziz yj dadz
ts Bl jddzd € Ote B s dzd dzO otsdz WtcORBO, of todpg tsicPls JHIcW iz
Gdlsjtesdj sOdzddui M dd INERHCEMSBPOWEO)sMEME PHEO & el 7
HOdz dgj 2h j s SBdEyj dedd {dR CoifdjChmse daj ¢ ot
ftesHEZzZCIstse , CO%D HMEEAGPPMY &z§ Bfgs slsdzd ydj o toj OC
Cdstf dzj € Mtso MsH ] oy O d 7 |, di3sty getisB Osdz! Isiz" | ts BV te"Ofp ddzj o
C i3l dzjl? BhORS ststeH o dzd tetso Ocdzdzs2 § OBz dzd € j dzv ¢
¢ tsls s taftlzd yfd d tdf teasQudptig @ L tso Odzed W H J € OteB tsdzd dzd tots 9 O dzdzts

£
- W(CO), =4 oc co
Ni R R Ni )W<
N A IR
co
R/N‘\/ R = Me, Mes &\/'N\R

HnjdBO 3.17. 1tdzyjddjN-WeeR]y dsor & Ssdf dzj C o

] sz uj deder j  CpNitHiEbR)(GSPIW(CO)s (200  @PNi(Mesim)(mSPYW(CO)s
) d&jsvls MAisHds] MBS jdzdB. Z3)d.Mkdisd HDdd o
CtodMlsOdzdzdL ¥ sfw s Ho,j dzgjL Oodmd dNiSe 2B dzj ¢ & &8 (
21951(7)i ) Bjde' h 21 (2 ua w3 D(8) ¥, 2lDO Y (Nidfc @ 88 ( 3
18793) ) 20 C ey, 21 j9R 36 3) di)l. 90GBEBEd | kS
ModHjlsjd Mlsakyls & BSd hj2 H ddss 2 oo sl amddss |
OCY ] dBeydts Blsdjlsdl! tcOSNECud(9 1o, 718dz@) % HEH2OEH?2 . X
96. 44(9)A dquaBvs . %l sy jls BT 5! tBI Widz) dets B tsd
Mesimt ts ftc O & bligplizd

vistsdl tslsdjlsd BifCue m®@ssdzG ol L1882 ( 3)20d fltc BTIOJ BJ)
dL d3j dzgv jIsfqw s MtOo dzj ded® IP(fylz &BB® &Ho i g, ¢ wdstsdz
dzj L ZOUdlsj dz' desds o dzdWw dedd Hisk e O OfRMnisdlsj dj 2 d
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R

Y s1
W1

{ T8 22.f sdzj C 2 dzv tedzOW  fyls t20C s s © B tsalstf oz € )OO0 s Zh j dzr
ktsd S5 BSHAO dL dzjLOedmdd 7 d&sdj S kzd. WEISE) QEUEE), |
W(2)i S(2) 2.5866(6)Ni(1)i S(1) 2.1933(7)Ni(2)i S(2) 2.1951(7)Ni(1)i C(1) 1.882(3),Ni(2)i C(19) 1.879(3)

i NI(L)S(L)W(1) 109.66(3)°Ni(2)S(2)W(2) 112.69(3)S(LNi(1)C(1) 91.78(9)S(2)Ni(2)C(19) 92.32(9)°.

C1

t qipzs%23. [ sdzj S k2 dzv te dzO W § S tezPEINROR’ o SHSEESHO sfkh jo
RLBE©OMZ | t©OMMssw N S(1f 3.5931(d), WRESE) 2.5800(9):Ni(1)i S(1) 2.2139(8),
Ni(2)i S(2) 2.207(1)Ni(1)i C(6) 1.903(3)Ni(2)iC( 4 0) 1 . INNDKIIN(L) 116.46(3)Ni(2)S(2)W(2)
117.30(3),S(L)Ni(1)C(6) 96.44(9) S(2)Ni(2)C(40) 95.7(1)°.

1t6d MOo dzj dzedd YOflstls € sdzj s OdadWCDs® to srigifizi s
¢ s a3 A2l HME@Im (2058, 1963, 1905, 187&8Y) d ¢ & o3 ddgnfB@2 58, 1965
1873cddl) dzjo dpjrdas L dzOydlsj dz' detse s e dzdwW dzdwW L Od3j Mmisd |
COwBddd dF & cbff M MehjHddd &jlsO0desy, dstsd

4 yYjd¢ EkmsOdsed ddw LOStdksdjtedshlsj2 Isj
fsdbyj ddY cjljtesd)sOdkddyj NSt MeBHsas®j ddw !
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ftetse jH]d' dMmdzj v s20Qd2d 3] € sk edzp G Mz dzsS 3 dH4)
Coisf dIOF ig®d M sHIls Mmiskzf j dzyOlsts, HAdOSt BJL Y ls
BOMMmr , deydts ftejHlisdsydls! MePwDd: "(dfip-.J dgor GotabLf
92182 Cf tesdMmMraBHdls HJ]COBtsdd dzdteso Odzedjy d wIsh j{f dzj
mjter , HOdZ! dzgj 2N jj dOdiEJjo®dkdls €t (B5BJtjA Gttc O
sBtecOL 5o Odzd j A3 dzj tstc ¢ ONSABH [46)38% c48.BYsis P& PIs d w ls B
Slsdzj Isdls! 0 Ouddas j + B c dzOMmizs IsfipwL G tseztsdn] Heflazdgty & w34 d -
Wishiigsa j oy O R G Jlsj tetsdzd Is Odzdzd y Mefing = € ©8 dztfddzj WE it
Zzd e OdzH O, Lo dzvjls dLBJjyO! {tdkzyj ddw ¢ OttBdH
100 100 Kpwsas TFA KoMnnekca 20

____ kpuBas TTA komnnekca 21

..... TeopeTMYeCcKUin ocTaTok Ansa Komnnekca 20
----- TeopeTuyecKnii ocTaTok Ana Komnnekca 21

%
©
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I
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MN3MeHeHne maccel,
/I900BW SUHIHIWEY
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Tremmmmr e 33,19
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TemnepaTypa, °C

{ JATz8241 Odzdz’ | sj tBsc wOo  d3j IsTotedgt lgRASGILs OdzOdzd L O H dzw

OCI
N

COCO 92-182 °C 183-550 °C
«[Cle(Mezlm)SW} { NiwSs }
\\\\ ///’rl (:() - 5 (:() - “(:‘)“

j/ Pr CO - "Pr" - "Me,lm"
Q/ \

Hoj RO 3.18. lwjHiGdsydlsjd @0 Mij KO sjckseOn] OHC

15 HOddz igsu sy | 0lsj edstcOmYy OHls OF 5y ddf € @M D sH d Is
(MABdBO®9) : o ddasjtco QAZ°C tsl§ " fj Oslzfgy 10w Hz0 KBS
Jdzls j oo OI6G C Y BBEdMAsHdls GfosBJevwa [ jdj HOM j-19 TH dzl
slsh jfdzves s ©fksOsh djMmw Hoj dsdiSkd wf. [0l
Yomisdydets BJjL 98" Oy J dade’ = CleOgePaz’ fafp d " dzbd ¢ Wfom] io J
ftedotsHdls € HESY Sdddlsj dz' ldasPH { fstsidds py tef s | dgElgk), d3ts i)
Mefisswlis: dL  fkd WdHso{NWSCj &8 . 19 %) 5 dz’ LY GO dA,
kL O stecOdd upB6pWIr &dcOdHts (1
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co
Mes N OC\‘JV/CO 101-137 °C CpNi(Mes,Im)SPFW(CO) 137-156 °C
1 pNi(Mes,Im)SPr }
\N__.. \S |\CO -CO { 2 4 _zco
{/\, Pr CcO
A
N\ Mes
156-190 °C 190- 500 °C [
- {CpNi(Meszlm)SPrW(CO)z} {CpNi(Meszlm)SPrW} [Niws | + ..
-2€0 -"Cp” 13.66 %

P
40 j BO. 3L WPOHY sdztsy d Is | deGPOdH G RS @y dsjj Stefigt

vOCHd CGibjesdisOazdyud MEdd Cosdfdich @ Isd
MmMddzlsj L Jicso Odzr f tod 9L OdMBedH J92fnIs Od ¢ 2z SNSERE) MM ts ¢
fsdzlz yj dzdz’ &3 fted B QOO sBEBEPizEd ( M- J d

= CSHSMn(CO)3 = \ /
Ni R > R Ni Mn
/ NN THF, hv N\( Ng” G
Pl‘S I,' =3 &/,\N Pr @
R/N\\) R = Me, Mes R

HojdBO 3.20. 1tdzkzyj dd Ni-M®Ots j dse ™ 7 CtBf dzj S Mse
s ts 3 dzjCpMij(Me2lm)(mSPIMN(CO).Cp (22)  @pNi(MeIim)(mSPYIMN(CO).Cp (3)

5B dZOHiEFRsEH dzr a3 Mistetsj dad j &3 | to JHHGER'dd3 31. 2N S, il @3e. 2 6

MniS © 22 Cstetsyj, YJjd&B OdzOd28c duylizsj dsga ylsd Bbls: B

1 dzj Clstetsdzdets? Memizb ts dzfiig IO ecddgsetalf ©® ISOC Y j Misjted yd, M

Colstgte o' Oy O MY o IHxQiNEBgV (11213320 L fodadf 2212 2 . 1 23.4) A

S

{ qHpzs®25 [ sdzj S Zdzv e dzgOV Mok RsE BBt B B3P trji EEBH O s 20
RLBE©OMMG | ©OMNMls s Nik)iSl)Q.2087(7Ni(BiC@r1.884@EMn(L)iS( 1) 2. 3308
C(1)Ni(1)S(1) 93.96(8)Ni(1)S(1)Mn(1) 112.33(3)°.



{ qipzs®26 [ sdzj S Zdzv tedzOY MtV BB s @'t B3 trji GEBH O 5§ 2h

RLBE©OMMG | ©OMMlsts WNik)iS1)Q.2152(Ni(Bi €@1.87@Mn(l)iS( 1) 2. 3537
C(1)Ni(1)S(1) 95.43(9)Ni(1)S(1)Mn(1) 122.11(4)°.

I RrRfgf jCltc] QBdgyemgpsCH@s Isfivy f sdzts v, dz2O)ss&9 ] Isffl
0 0dzj dzlsdz" s Ctsdzj BOdzgdW o5 € OteB ts dMh@O)glz" ~O cHedzW f 23 dst
L dzOy jindedfsis 0 j s s Oinkists MismisOo dzveddls R 8 9 ntcPo deR&T W
My JShtesMSCsfdd oadHdets, Yt dzOdzifletich§ OB § the@Y dzjc O [k
odzdw jls dzO yoOfmlstslskz f tsddsihd Bk sted ydesets Ctsdzj B Ok
Ctsdzj BOded wf (g Bsede®mMizd® 235 daétzdr yYOMmissis.

ClcOo dzj dzfifjj CRsstetse L sdzsB Odz! dzr 7 € s dQpMiCOR d M
dL sdztsB Odz' dz ji 2% (tc W@ fodg tsids™  COstjdag f O@HHE o3l 8 9 1 cdf') 188 O :
(yofmistsisr CR zjceOdAMES 31894 o) 1BBEOLT 90j Is, Yls
CpNi(Me2lm) W o dzwv j [f MW ts dzts @ tz0 63 dzf thz@rdzOfgz € prE @) (Mez2lm).

vjtedzsduj MStsj tc OL dzts2P j(teaf( fj 2 d&stS dsfREMNZIM)OC OC d20 € s
ftesdMAatsHdls BjL or de @y jYdidrd2r d3c t@Qadpdiyf dzj dzd j @3 tSto«
ftojHf sdzsy dlsj dz dzets His  dz{ NEMRS} QR8BI ) Slsty ctads | itsdPREIE T G
dslssdls BlsdiRjilsdls! HMIsOlssydets dzj o MsCdy Isj BB J O
dzj stee Odzd yj MS sets MsMlsOoa © (M j O 3. 21) .
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kpusas TI'A komnnekca 22
100 100 kpuBas TF'A komnnekca 23
_____ TeopeTUYeCcKnin ocTaTok Ass KoMmnaekca 22
_____ TeopeTuYecknii ocTaTok Ana Komnaekca 23
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t {ME3RES [ Odzdz’ | sjteBsctcOo gt sSted22iMS scts OdzOdkdL O ¢

@ @ 119 - 293 °C

z. z NiMnS
N Mn - { }
z—/\‘:. Pr CO - 2 llcpll

NN - "Me,Im*”

HRjBO 3.21. 1tjHisdkOCO] BOW2ME j KO kj tBsteOnNy OHO § &
v eBEEOnNy OH3EERf G EM®ls sOS Y j BJjL of 8Oy j dzdz

SMsOB4I%) ( fejHi ks dlsj d ds nehissdls dL{NiNnSd W

21. 44%)y, daj Ga'T S{Oehs § s dz506). dzd ¢ OdzH s (13 .

< @ 119-550 °C

{Nimns] +

M M Y
es\ NI\S/ |ll\CO - 3 C"o 1350 o/
N% Pr CO -Prt Y e
&’N\ -2 "CgH;
Mes

R jBO 3.22. 1jHicd&ZOGO] BOW23MAj BO kjttdBscOnNf OHO ¢ &

sOCdd BBOL BdR, &syds tldjlsdls! , ybt HEf23 8"
fMtsH j ey Oh d A i tc 5B ls®Hahdzp JzdzdMesInt, OtcBizj dz §f tetsd M SH (
slsh jfdzj dedv teOddyi mMédrs ddcOdzHtse © o~ BBHjH ] |
OdzOdzts ¢ d ydz' = € Medyth dsjicSeiPstad umS dj ddcOdzivr tslsh j
slsdetsfdls j dz' dgs dzj o' MisC d Mo sSkzy 36 te G QFd.Is ¢ § Neels 16 t
s5BEZOHOs s ftoj dBzh jMlso O fjitejH CtdifdjSmMOokd M
Hdzw ML HOddw dgj StedOded Uy MSdrm ¢ jlsjtetsdsy Is Odzdzd y g
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3.4. 1 jtojdetsip COteB j dzgso tsé s dzd ¢ OdzH

SOC BT d&zs §5C OL Odasd 22 dzv ¢ CtdssdgfddrgeC s 06 53 dzj €
Gjlsdtesdsd IsOdzdzd yd MSC dd Mt jsaly dgd dizefi o 6 & gisyj eI fe@dsd e
dqsj s N ddid fMlstekSlskbtl IsdfO cltojRidtsct? kOB IS¢
Mistetsj dzgdd dd3d d s & OEVE(EQe@O)PF. ¢ s i3 dzd & M

{ j OCApYINCO(NOPRs) € OteB j datso r o § sS4 igE jSdy® d3 .33 3B, L
syjdz B' fMtets: MteOLE ftsMmdj MBjhjddy tj Ocj dists
o Msts GYJHO] BEEs CcjilkjtesdjlsOdddyj MStsets (ks
B0 te AT pFN(Me2lm)(CO)(NO)PFs (24).

dnd BO 3.33. 1 td2dgj @&fydJ B RT iy PP (NQRERE] L O

glssdls Bls®Bilsdls: , Ykt tcO@MNCONORROE Y o i ¥
C®Rf dzd CMsd3 X J dzd L Pls e K3 5 Omizflzdp gz Ed 2 JtesHESCIs,
TOd CEj dedHdr 2 QMO dH ( MDj BO 3. 34)

= = = = 4
_Fe Mn oo Fe Mn
MeCN
oc” | \PPh3 oc” | “No oc” A TTePn” | “co
TePh CO R =H, Me PPh; NO

@R BO 3.34. 1Is&kujddj ¢ OFeMndg sG] ME & J RS
A d dzd CpMn(@O)2(NO)PFe.

JLOddsHj2Misad) ket ¥ jCpMIAPRNO)EES dis S ©jc@d fa
Cdsf dzj C M7 KEDCyyjzv dzj Gtedojdzs € fodkzyjdds ¢
JICOoyjMmlso] GHAdsEs LGS W cteH O Gugsdijdas o © 2 € 5 d3i2dzj ©
( - 3.85P

= <, e

+ Mn” . ﬁ
e N
\( \ ocC | NO CH,Cl, | \)
L - .

4nd GO 3. 35. 1 sddg] @&FYd3I 8RBT &BIHEIMYO0) MOPE. dzv

ZIIII
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s 5B dz24Stte j HisOo dzv j Is 8) ( eifthizEasS § BsREClS W s ts d3C
C OB sded dz dats MMesbntc 2 5OC  dgO 5B e OL 53, By dets L OW d € )
TqEORHO ls ObshO 3yjdiL0 ¢ Obtsdkkz &GOc Odyo.

o P

Nad

4 A4

{ diMkzdzsS BB S v edOW Ml R4S IsizhatORr § okt Hitg € HHOO 1§ k2
RLBEOdd | toOMiGL 8®)dzB3(2), Mn(d)i C(1) 2.009(2)Mn(L)i C(6) 1.754(2)A.

15 HOdzdAntg RiIstesMSsfdd o0 jHjdedj ¢ OteBj dzO Mmlzh j
COteBtsded dz' dets?2 d dzd Is tc SCOY dZ70z8Q) dHtetvy < R4FPARG X @),©
2075(CO), 1840 NO) M3 d fr SCPREEAR)(NO)PR [202]) . J MHL S bto g
dzOB dzt H QY ez izj Isdz" | Mdec dzOdzr fetslstsdztse C OteB j dztso 56
s otcOh jdzdd dzd ¢ OnaMDI o 0 Ho®dgis o sy L d o

IsfrlsCO Yd dzj dzOff tc Oo dzj dzdzts ¢ 84 Hffilpdsdelsli L @ L O] teizist
CpMn(CO)2(NO)PRs fp Me2imCO, dzj ftedo j dzO € o tdzd jsdzj flagts H 22X B0
Colif R4z fsdzeyidz M fsdish ' 8 Odz' Isj tcdzOlsd o dets @ s
Yydtedr fitej di3dilsOdzdzdtetso Odedy BIME OB deso s 5 € A3

/ \ -
N % N>_>®<_<N !
[ > [ D=ae=< ] )
X o e | N F
decomposition - an + E
MeCN oc” | “no MeCN, 48 h oc/ / \\/\>

WS JjBO 3.36. 16" IsCd (otdcdss cCrs difdirERifn D d§CRdaEQidey O

5O0Cdd3 SBLOLEBAR, COtBjdss’ j StBfdjihn fosws
sls WesMWddses' n CsdkfdjChHss MosHdses Mistsj dd v .
Brils! MmddasjLdtese Odgr S sy dzj € fr , s o Gddrlz U @ltg 2 € dajlsds
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35) zOladftier j o3 Oh ] Cwdifidzj SMr ) Me

ldlbdtesd] s Odzdzdzd yd M¢< d § f zOIsd detsftsH j ey Oh d ¢
COOdzdL Oststetseo o Istsf dzdodz" = { dzj o3 dzls©Or dzO s dat
ftejHM jMiso j deded C Oz W elstizMis s iz dzP dzfl s e H G dzyjd Mils sls O
fsCOL Odzts 3B M@ isis § gzff dzv j Isfqw B jL WitOed3j dzZsOydd o
1t HY 5d2ZOG O Mslm» 9 dbsj ttdij sOdkzdzd yj MS s ¢ i dzj ¢
MstczS Iskzter |, dzj i ts dzkzagifO ¥ oz jefiprdzH Adsd H tc zecedd H Iz o 1
ftosMistcOdzMmlise j dzdz" = Mo ts2 Miso .

t Odzj § fMtsL HOdzd J Gilsjtetsddj IsOdzdzd yd MSdr ¢ B dz
BdMWsmMWddseotsets St dzj SMO  dzOIsd dz' fMsH) 59 O |
COteB j deso ™ 2 € s d3tPx)(Meim)fiEbICEA25) ( ( e j B3O 3. 37) B
HJ 2 fisMegnflCO; dzOB d MW sMW d dztse r 2 ¢ s i3t (ERR)XMeIm)P(ROsCGPEz" ( (
s OtcB jedp,dzj tod telzffitgfR MWH j € OteB 5§ fih,Grelad dgjsle Pdzffafd @ Or ts YA d «
LOBI N Ol BHdd dL W sil o didis 0 'sAs 3 ildd f I©'dzH saylsts o
ftoj Hh jMiseo jdzadzd C O COteBj dzO L OB N jdedj olbBtetsets Wi

159" 2 COtB J dzso " 2 (PBIeiep)PHRhAYC#tp @ dz' ( M 4 &30 3 .
f sz yd dz { tc Me2dmGQ GAOFP BRI Me2lm)P(PhA CPH . [ O dmiftaded L so
dL B Is GHQ A3l ,ls3 dzd-RY @Or UM J ZOISO BtOL EZEh J2Mw 9o o
COteB jdz LOBj N OjIs btsdz S5 sHddz qL WsMmWddese ™ 7 dzd

Ph o/ 9 Ph
[\>_<
PPh; N O /PPhs
I S By
\PPh toluene/MeCN Y- N
3 reflux N\}
Ph Ph 7

WS j kO 3.37. I1bdkEzyjdd] CO®RE | dsosdt SSdfditno § ol

1 9jHjdddeO CeOteBlgtezC skbtel StifdjsMO § &zOlsddr (0)
BjlsOdkesyj dste® ) ddcOdH OB J kStttyjdd] nNssls:
(PPh).P{Phd CPH  (@iESRY. © OC, H BiPezO C fgoky2BAf iy Oo dzw jIs 2 .
O dzg dz7 MRHCe, PYj s dzj BfH dZEE 8 RIECORHO tOodyr 2.0
dMisHdsd BdMismMy ddss sd ¢ i dBiI®Nj2. @5 20D)3 (F) 2
Pt C [203].
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t qUpzs%29 [ sdzj S b dzv e dzOW  fls te 2B IstizldctOds § SEsE iz 8 O s 20 j dz
RLBE©OMM | tOffls s@:dBfMiP1) 2.2592@), PIAECH) 2.041(3), P(1)i C(6) 2.043(3),
P{1)i C(7) 2.032(3), () C( 7) 1. 3 RBRYY(L) 94.1148) P(1)PY1)C(6) 115.17(8)°.

sEdfdi ¢ Br d diEffdiv seiOd i j1¢Es o 5,068 d 1dz0
U C OS] Clstcl o ©OMsotste] fsdmMosHdl Mo SB SH dzt
o WRiCwe. ¥ jSIlster 3fdzOf ©CHOLOFRdzd CzORBYPU j dzw g d d H 2 O
Codisf dzj SMO o ©OMso Sis] .

RLE&F4, vyt BdMWtshiddses 2 Ct®fdjSh § zOkd:
1441 Rjls to s dzdzts ¢ 5 -RRRS eigztizls @ s dzz yj ded ™ ¢ j Isj tes d3j Is O dzdzg
I ssets, Gd f(oLotdvjls o t©WHj MikzyOjs sBEOL
CtstoH d dzd etso Odzdz’ o5 H(( B § el D) dot dath)@RRRPIPhT CPH
B' &z fsdzkyjdze G jlsj BBy Qdde ) RE&dY ds € ) i) MbyPsls dat
1 ¢ 2 d HdWjdddzOyjlsddzj desdz, S tststoH d dzd totso Odzdz" o3
2O ftojHBdsy jdd] 6 Istd, Ylsts or HJjdzj dgdz" 2 G 503
Mddals jL O, orHjddE' dzkjsiEsdkd@0O] ddzaj bLHOdsH .

Ph

PP
2
n . = == |-
pph, oc”/\ " C! z - P Ph 7, Ph
P d o c1-= Mo oc—Mo—co ? ocC co
H—»Pt co *CO 1 Ph | AN
_— e
co ~-CO Pt Pt
PPh, -Pl_lggPh PhSPl‘?/ Pt -2PPhy  ppp7 \ | ~=PPh,
Ph PPh, PhsP bpn, co a1

4njBO 3.38. JLOdisHj2Mbsadj B JGIMIEDEIzZEs 565 § 53 dzj

1 to] Of nyedits B OdD telpsjcdats 0 56 5§ 5 BY Mg pddiGD):0l izO & ¥ fz' B
9N Hjdzjdg Istej ni W H jGpdto(QO)(CeRbIBH(MeLI)HPPR)CI (26) @ € Oy M
B dzstedzse s , {EE@C0 shdso dsd BB Y toCds 2 ¢t
CpdMo(CO)sPt(Mealm)(PPR)CI (27) ( e j B8O 3. 39) .
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" ‘

i = 0} Cl
PPh, Mo, Mo % O]
‘ ‘ .. oc”/ \ /f \ Mo pt<—PpPh,
> oC / N7
/ [ >_> d <~< j 5 4
.. O ole
N toluene ~NF N
Ph /N\) PPh3 \—/

gnJBO 3.39. JlLOdddsHj2Misod] 26apdg(@sél.cets € sd3tf dzj € MC

vlstkClkzteO Istj Rl WH PEstzsd Bk dERE iz 8 6)B dsw Moiffe W L
MlsOBddzdL qetso Odzde” i3 Ststenddzdteso Odzder o5 Is t5 dzO dzts ¢
BMY sM¥ d dese 56 15 C s dzj S MO {f CpMs(C@ECI:
CpiMo(e-CO)2(C2Ph)P(PPH)2(CO)CI, 34 MsHj 3, L Od34 Is dzr teOL dzd ydw
bW ddse e Odz@RElE0 | € iRy djs®d® & ¢ i jOdgH 0, (6
COYHOIsESH &zOIsddz" . | s sdzdzv s Is dzdc OdzH detsj tsCtelzy § dzd
d YW dd ftcd sbctesd OEHRYS § LOK Bz &€ OH d2f £ ©fgt
Clsd ©OLddudY ftde jdd ¢ MEzh j MHEdR](dAzE82 5L 5d3d yd)
fts McOodzj dzds ) UMW ddser 8 OdzOdksEsd, GH,j fifo W
2.7699(5) ). ¢vya'lsilst s 20 @ QiMlse ] HBEdsELO
Holimow L d fPORSEBGE] 2), 2.090(2) i), Cobst'j bk
OOdsctsd (2.038 d 2.035 ). -gasdj sMoEs943sds d
2.231 (2 teddsHYbESS EZHdddjdds Oyjlsddj dsets?2 few
b€ dsoPhuts 127.5(2) d 127.2(2) U,

{ Mz datsS Br@YSEdvedzOv MRz PbEisEO ©talksEBHO sfizh jo
RLBE©OMM j t0fMMls@Pea)f Mo(1) 3.985(5), PE2)éMi(1) 2.7330(4)PL2)i CI(1) 2.4018(8),
PH(1)i P(1) 2.3428(7),Pt(1)i C(1) 2.039(3),P(2)i C(6) 2.049(3),P{(1)i C(13) 2.059(2),Pt(2)i C(14) 2.090(2),
Mo(L)i C(13) 2.294(3), Mo(1)i C(14) 2.231(2), C(13)iC(14) 1.401(4}  P(2)Mo(1)PY1) 70.27(1),
PAP(LC( 1) 92.84( 8)1L5)u(1UA7) .45 (TR 1272@)13) 4 ( 14)
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[Mdztso dzts? 1 GsBEER(MedMizdzeB3d (& B8O dzv jIs Mmss
o dzj Hicj ded W -BUWISINXBRPIEs Of 5 Mo W-¢ @ dztslsg js@,dzdAl ted 1 Istsdf &
MoiPtis Od ddzaclz j sfqWw Hokdw foodkzdsMisdStseor di3d ¢ OwkB s
dd3j ls MdzOBts dMS OYJ dedezs f dzts ) $ s NIoFOR fiptOfglsal & dzv< jisisiz
P-PtCnuc 2@ 3 U ftedBdzdL ddzifw ¢ 90A it MicOo dgj ded v
25,

{ IMB 3. 35z Sz edzOV MRk PBIEEGO 9 tEEESEBOO s k2h j
RLBEOMM j ©OMMIsswRENYMo(L) i2.8763¢7)PIELY ail) 2E703(8),PL(L)i P(1) 2.2745(9),
PL(1)i C(2) 2.599(3),PI(1)i C(3) 2.462(4),PL(1)i C(10) 1.972(3)Mo(1)i C(1) 1.947(4),Mo(L)i C(2) 1.973(3),
Mo(l)iC( 3) 1. 9RDRYY(10)i91.2L(8)Mo(1)P{1)P(1) 174.86(2)P(1)PL1)CI(1) 88.30(3)".

1 J HBMIsOIls 5y dzOW tcOfMmlso sted Bts M Is dmimdzj HEzZj B @
~OOC s tedL Oy @rd3jUstishtfsddy CcfQ s fiplfcfi . ¢ lsugjsdy S dzy  d3d dad 4 .
M jClstc O MeL@jL ' 9 Oj s BilsMizlsmis 87 tof@ fiddejidasio Y8 ts di
1)(31P-195pt)= 3084Hz).

1 sfrils¢d Y dzj desif e Oo dzj dzdzts G s fnd dzls 260 © OCIs to jf &ils
fsdz] HS9 Olsj dz' dzsetsorod j W ped B3] delsit®ds,d dz2ls ©OC d o SH
1 Codo Odzj dzls 26 MCpIdTAREIUAHOf ted o j dzd & X j d2Oj 3Bz toj

t OfmMujls { dsOdz fdd @BHdOSwds? cts/eftesdjtsefQpdys scts B
(MRrd BO 3. 40) diBJlIstsH B §EBERL Pdits dzQds@27 tiz kddHrrRUS]q) dz
5B tc OL SEPEINEIQYPICIPPR), 5C OL " 9 OjIsmw + dzgjtecjIsduyj MSd dz
{ Offuils OdOd&sedyds? tjoSydd cBEOLto OddY COBMH
(-07¢COdz/ Bsdzr ) G COLPz, Mdetssj dadQdz BPRBj O  dzd ¢
MisOedddL Oydd ftesHEzCkO 6§ CHMMECOICE dsd®ls df detsonsds
oL iBtsy detsfls W stedzd tetso Odad W BdWHJ todzts@ s ¢ s d3tf dzj
L dzj Clstetsdedz” ofsd 1+ W W J ClsOd3d .



Ph
Mo
PPh —
PPh, | AN
H - -pheeeh | oo _
b |
L
L
Ph

L = Me,Im, PPh; CO
o jBO 3.40. lwjHtsdsydlsjd d 2

L = Mezlm, PPh, CO.

B3j » COpEfle(CO);RYBPI)OI(L)S & O

v OB dZdyo 2. [ O-dzdzd3f Y jSplOiplstds 0 s O My J Is O 5B

CpdMo(CO)sP{PPR)CI(L), L = Me,im, PPh, CO.

L dzZsOdz § g2

L pPH tslsh j 84 « pHf ted Mtsj H d d7 pH tBhM OW
CpidMo(CO)sCl
Mezlm 35.34 -46.84 -11.50
PPh 36.72 -31.58 5.14
CO 32.87 -32.27 -0.69
yistsBr ftsdzzydls: cjlsjtetsdij IsOdzdzd yj MS d27Mm¢< GzCrig s 4 1

sish)O( 1 4 Mdslstew] dd & ls jotsts jditsd wzts i Is -
f sid3fp ds'Oudafiz  dfJ lef @zifdz o dzj H to jGdRXdgsic O dpch 1V Iz &
o dzj H teNoeRtfiy tfBttc Cn oBpaVIa{EAd):] SaCh)Pt(Me2lm)(PPR)CI (28)
1sC endsdstsdiztsdzty dlzd W
-&p DY) M d ~
P68 f L hdgjvte,d B dzOtclzy j deder 2 o
Ud 3 cdfsisjlsdul BACYP s { g izADIS-des0Es 6 5]t
9 Is sINBL2(32.0550L) &/ lzddts dz! )
fJtots?
inQsdedz s Bdzjiedzls @ s B dzj S MO dzj

o daj Htcj dad j
¢ts
9 Mz yoy
[ Odzdz" j
9" GtsHdzj J ,
14.0¢ ¢ @zdz/dz |,
stsc ts,
L Od3d Isdzts 3§ dz' b4 dzjo tosfdaj H t©] dzd W
9 dzj Hicj dad W

Is ts dz!

4o jBO 3. 41.

o " iddzjictc & I8 diej H

9 Is s tcIHECL®

CH,Cl,

- > Mo

tcOMmyj Istse

tcj dzd v

1 sdzB8Y§ dzf b BF7z@E OS¢ MO

tcj OG J dzlstso

fteslsj COdzd™

CC

, SNBIQ M ~d B3O B
f tsSnOL fOtszd fi) MeiRtds

Cedmls

ts ¢
Bsdzj § k& dzr
f tot
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J MistezC Iskztcj 28 COusdsticzizj § @OIs d dz' gd3j JIs f dztsmC € o
(tedmMBAXS | d peChalz MistczC Iskztclz  tod o tsH §iBt(2B11E(H6)zd e fzlz
28, 2. 274520)9,) vylstwdryei v fdzy j-deidyw dzdnjf dizizirgizacts @ © dzR) o
[205] uBHSEMo( 125.57(2)A) Mmdd dts B s dzCESHCI ©4.186B)D L H
iz3j dz' M j1 BgdpePMEsets ke dzO, ybt fosHydd jlsmw L OC
9 0dzj dzlsdz" » kG dzseo Bk BMdENM OM-BrifR> R-SeR [20B.tcW H €

{ qipzs®32. [ sdzj § 2 dzv tedzOW  fyls te 22B.IsiiziectOzr € oty Hitg EEHOO s 20 j ©
RLBtOdzdz j teOfls @WPHAN Bn(1) 2i5937(8) PUB)icCH) 2.3523(16)Pt(1)i P(1) 2.3115(16)
P{(1)i C(10) 1.967(6), SW(1)iMo(1) 2.7971(7), SW1)iCI(2) 2.4433(17) Sn(1)iCI(3) 2.4361(16)i d
P(1)Pt(1)C(10) 92.38(19)Pt(1)Sn(1)Mo(1) 125.57(2)P(1)PY(1)CI(1) 93.42(6)°.

1l gz S22 oL OdBBHj2Misa dj wYHdewtslzq tf odzAdzj9FPIBAD Is 1
f dzOls d dg’ dmuyjLOjls, Yyomlstsisr CtsdzjBOdzd?2 ] octolkzf
Ctsdzj BOdzgdw o5 S tsdzyj o' n € Otes tsdzdida delpr ~C tsoERBPie) RefipORY @z
Zzyhg@miste stedd3 © HJrRr2WstcdfssOdijs,L 0 Bizdgdzts f ts dzdets fyls ¢
BjlssHisd cft MijSbtesmMS sy dd. lr weodzj dats, Yls s dzC
HdMMsydoOoydd 28 sECHENMAGERSNCE d C OB § dztso r 2 C s ¢
dzj z fls O dzts o wWeAp flzdizip s s M ls

J tojLzdz sOIsj tej OCydd 27 es'dalzts| j dzdipis O detis alzdz fdafztS )
Pt(Me2lm)(PPh) odzj HtgW jJIsfpw e dzigg y§ dzd 3 S@dzdz d M 1 Isd
OLOdBBH ] 2Mso I M Chg dg B thRtsdztso - dzstcdHisdyz ff toed o j |
Cdgf C Mz MPtSNne WiHdOCts o COyjmkse] ftesHEZSISO to]
Csdzf dzj € ff dzOIs d dz"  CttsteH ddzd tc BRRYIMeARBRICIMES (28) d dz:
(M- 34P) j ctsW s dzts i tsdzlz y 290t Q0O L &3 dgtfnazj Coffdzdedgd dzdizs tis o
SnMe s Py IsE s 6 jIsj tetsdij Is O dzdz@Rpj(MesingRt@&(SnMefs d3tf d j 5 Hif<OE
slsh j f dzj ded § SHReEDGdBy dastOd M O dzts HPESHPIPRRXI, dzj € B)IOG t§ s §
sl W MmH2dach d[20S]f










































