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COzts € Jsdg. tcj BB WEHW Isw ¢ dzO0d B s5dzj | B Mister &3 &,
Colstster § i tc thls jicdsOs lsOYE " § tod ISTIBHAT. tal @ 1Ok tegB | Hfipls
BlzlsdtizdM fJteo dQdzS iz SH EHIOAEJO] B o fmjets dzj MEts
Otcd dzd sHffH T B 5dz] § tcj OC yd ts dzdzts fipt]) ©OF Wfjsbdf) Is s dd tc tadj LH!
Is j BB Jj tc OtfstizitcedE dzv | Is dzd L OlstcOc do Ols! ¢ tcizfetfss d jy dztd L
tc j 06 d tc zRLi dCN, CiR, CO.Li, 0-NO,, CH,CI, CH,CH:Br [46,47]1 ¢ dzj sW d dz' «

29



A 0C 00IYtsEl ¢ Odscj dzO ftodo tsH dls 1Cdzj € Hsts@sLll tof ackd-cdizfzS ¢
(RHa)/(RM) , C s’ jOdg BEdE j 2 Miso 50 Ols! Hiske
Mt ud sSRRdzd v

RHal + R'M ——— > [RM + R'Hal]

RR' + MHal (13)

t 4 O BdyPdasiE] -5 Odztiee jHdD gz O] WwWo dzv jIsfqw f j tco 52
LOMBy " jdedyw cOdzse j dzO dzO gz C dzj sWdadzz. v OCts2 ¢cGcO
LO®RG " jddy ofmistej yojilsmw o ndiipskidds0@ls O CijS, dzthyutinis &
ftow 30 tj OCydw delzC dzj s¥W o dz' dzts ¢ 5 NuH@I g R M f jtatisflsvj SLOG
zjetts d ftdeotsHdls CMmalisen HirCdstizita].dPeds " dz datfl Geysidz
WodzW jIsfw  ff | otsp OCMYSIOHT § Bt BtedsChL A olsOsedfs Ul tdsthiag] W
tc j OC WK AnArHal (Hal = Br, 1) [3,49/53]. & Is O HtfBWdE) daf3j -5 O dztizcly @E d =
MdmMs fdg®L | COjls B Miste] J , § wif s dajlsHsEaBO s jsdr Gl js digd
dRHalCArHal, dBsy des ¢cff jtcjr o Olsdls: ¢  okkidhdy Elssydets

sdzjHEjIs Bls@jIsdls:, ybt dEz¢dj sWdd dsi L Oodkd
ojMm BO FOwOCIs]j todats H dzw Odzd tsdzts C OteB tsdzd dzts o
OtesdBOIdui MSddd, oddeddz dz'@ &3d d OvyJ sddzj dzsazy d3q
fsHlse jtey HY d HOAEECOR K, ORACORINa [ G Isd o d tcts o0xFddz d3d
0dzS j dzd B, BdsHJH ORI Md  BdgtsicdH Odigf ssHO  Odzd ¢
[44,55,56]

CF3 £ C(CFa)s NG

>7 OMe Ph CN Ph [ ol = B |
/ Br — >_<— >—S al=br,
Hal CN NC
t dBL) cdd3j e MsjHddsj dzd?2, HdzYW Clstster 7 YsHIse jtoyHj des
¢ Odzis ¢ j dzts Wisf & OdfiB{RECO),]K  RECO)Na

| OzsE j desW dadzt dz" § . OCydd M el Gesklifss t
f tsdzd W Is gdmifpsdj“Ha3d ,  dis  dsjOVUspgi@dpde’ i3 o d dzd dzB te s 3 H O
[55], i OF) dirplsd] H d dzj LRMHBIE-C(CN), (Hal = ClI, Br, 1) [57], = s Ws i dzj H dzd
OCIsdo dqtetso Odzg H dzw LOdd " j ded W IS CdzOMmMmdyy f
L dzd d3q dzd tets o Odzd W .
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| Odztsc j desWe d@Caiggib j HE s Htoedo BHW IS jf todgjHdztS Usd®
f sdzzydls! o € OteB tsW d dig jdd® Ry dielj OGO ts iz dza®c VgH jo
hdPazOtc ¢ Adpd®, sH Y Is ¢ ek Sls®azd®IsOC d ¢ O0BRB-Odz] &
COdzts€¢ Pap dz) Bj b O sadzj 2 Is tc O dz' BM(GO)s, ¥ tisdztisdej §i fn s@ts
Bl dzs B' asyEEHOPpdzs? t©j OCydd dzzC dzj sWddz! desets L O

Ph CN
Ph CN €0 o Ph CN
M(C0) [P | — Hal o
[ > > | oc—NM—cCO + — %
oc” | S Hal —M—co
Hal CN Hal CN o oc” |

Hal =Br, I; M = Re, Mn
t dB2unj BO ©BEOL 50Ul |sOOHOS fsdzs

1 OdzsG jdzsWddz dgr 2 BjROdedL 3 HEBCOLOdz Hazy dzlz
dsHY j dd &ZOyj Isd dzj dz0n § GpMCO)J Y Tl M(EP)d3 (Vodzd Maiado |
Cpr  2Ci) [58]. v OC, jfdzd o toj OF tyq tsdedplj WY B @Dis frigis d
oHEZIE oadjMmiss futsHkSO L OBEHPMICREHE (Hals=BIOL k& s fi
Wj dzed dzOyj syl dBydzlzy s dzOG dzv Hdz' 03 HESC OL Ols j dz Mise

- _930 ©
[CpM(CO),P  + Ph—=—Hal 110-23°C_ _  cpm(co),Hal + Ph—=C

(Hal =Br, 1)
V H,0
~ M(CO),Cp y
CpM(CO);Hal +

{ d.B834 5 j B0 CApYIEO)Hal (Hal=Br, )¢ Odzs ¢ j dets W j ded zOy ¥ j Is d dzj dzt

| Odzse j desW ddz! dz" | toj Oftgded ez B OCzs g o § Ot © O dzdz
COizse jdzedHtse d LECOE HHESZPSOH dqztzd L d tctso Odgdz J
ftesdLotSHOr j Istey noOdzj delscdzsets Wiy steO. [ Hd2OS &
ftotswo ddklE d tOL dzd ydz- g d34ds Ggzdels | dzls tc dids s 9 A dzdis jjO COx
sOCdd3d dzkz€ dzj sW d d&zO 3 , sftse j dedets 3J Is Odzdzy J dzls o d
BjmnOdzdL &3 HBEMIsOItsydets YyOMmlsts dzjydls o wmdsea | GE
ftcsHEZC Isso dzlz € dzj sW ddz! dzes g 5 oL@ @ dgSdeddzdbdz g 1 O C
Oz¢ @dzsc j dzd H OR .
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18pSIsdoaOydwyw rmrdzstedMmlstse s o3 Isd dzj dzO

gbkzh jMmise 2 " digeo @ 1© dealzOzjsdeds @& Is qQmodi H j Is j dz' Mise k¥
Ylsts dssig jls oL OddEsHj2flsase Ols! M) d5f 50 kiss ©ds
RL 9 J fiffistalef 3Lt SteH d dz0yd d r dzts tegifriiOdz s ts fosig Js of fddg joigidadzts
ObshREsE®steH ddOydY &syjls shkh j[BI6e)dy s gS Of o
OO ~[62SH O s t5di3fflsl) Cthe & L 1o d iy’ jBig, o oz Is jtedsdhvd W,
d § ZOFH dz@Sss o H o GEECL ALY 6 L7 COa® dzj S @ dDaits migddst d
o] o teOh ff Whpowds § EaaRjstshi sdz b d dzls o 5 lseOd vl o3 tsigiz
fih jMise ks s s ©dedA 5] B S € dg d ) s Ps)is usdid] , to "IOdsots d fls "
BJ Isd dzj dz

Cp* Cl |
| LCl el o O\
Rh__ A A ;N\ __Cl
PMes” CH P N Ag 2¢
: : a” N 7 L e
Cl —P
[l cl”
Cl l
Cl -i-er
PPh, TCI o) TeFs C|7
oc_| co N N\ |
- Cl—> Ag—0—Pd—0—Ag=C
oc” | AN Cl / O/ ;\ cl
cl_ _cl
TeF
CoO "\ LCI e | CIA

t d8g1 tod i3 o3 djd Md3ts dzts H jddzleQfisidgtidls O ls dats 2
CotsteH d BOapdejdMis st d3j SRiaEADO yjtcjL Obtsds
lticdd3j tetso yJ CSkd OafydHfte oD izsted Hisse s d3d Isd dzd
BOdase sdz! " ddgiplsodis/ = ftoj HMIsOoa dzw b Is MisB ®2 Hifste tisyly fi
Y MsCdr Eindse d® 6 dzsB3] fot®©B GuUs @ dzr ftod d3d to OCIsdo
KB4 sq dzj dzO § sy dzj ¢ fp@dyd,  teRSipgEf®, Bl ¥ o OdIRY
LWWJ SCIsdo dzts?2 CHRGLIsts(Bo" Ougidislf ts dz' bz nsfvovw s idifi POz
ftseor h j dzdats § HOD ,dzj dgojf.tc d d3d te, ftcd OHfmMtsteB ydd
fseo jtendetsmisd § OdzdzOH v d f s EjfHdaBody dzls dz@8 o Po €
B IsOXRRO d 1Isddzj dzO. 1 5 H Odedzr d3 fiftftgjtCols)teity dggdis te-d Qo
&ZO o jtorndatsisd BB SOdzdzO =~ dztsted Misr 2 d3d Isd dzj dz H ©
ffotss tyjtjH!, HdMMsyddlzjls doz ldaec digdulsBidld] ~o
yomfddo €HEIBtcOL s Odzed® {68]d dzj dzO d d3d Is ©dzO
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(" CH,Cl, = CHy, + 2Cl
CHaa) = Cla) * 2Ha)
Pd/sio,

CHz(a) + ZH(a) = CH4(a)
CHCl, — oo ) 2CH,. = GH
100 °C 2(a) 2M4(a)
(a) - ap,COp6MpOBavHHbII7I CHy(a) = CHyyy
(r) - rasoo6pasHbIn

| CoHagq) = CoHyy

tdB50Clsdo Oydy - dzts to digiplOtstzie wifs P i@l dz0
lted fesflzmMCOddd §Oktse Rdsttdmlssets d&j%ddj d
SBLOLEZjlsfw LIsddjde. [Mezd dMytsd Lo Ol fdj i
sBWQUsmw jhy  &jlOde ¢ sisOLN Y RSO 5ay®
MMotsBtsHdzr » By IsdEF.detso ™ = YyOMmisdy
wkzh jisokzjls 1OCY] fted®ite cOLBYOLdS2 tjo
fijtejntsHdy 7 d35j kOdzdztse, Ytsdzzyj dede’ j 2 BjlstsHsd d
Tdetsted Mlst &3 RBjlsddzj desds. | ttjLbkd kO] BBLOL kIS
MsHjtey O dj Mme v [666ZH I tedg] Bdsariidz ds dzbs &ts O fiplistsd ) d c
d {IsddzBtesdBdHO dz0 ©SCMdH] OdACHEded Mn thisdls ZOOB Pe
d dzls j 66 sdmjjAchmidils® sHwh OW ¢ fsdzkzyj dds teOL dzd
COdtsc j BEBY sB 0o dzj dzd J ) ttj O¢ yd ts dgdslists o j fipdrshy 'Lz
¢ O gt 5 H dz' Sk flteffdasjlsls { stsls § sy fiyf

Al,O,

\/Br N CI\/CI T=isoC \/CI . CI\/Br . Br\/Br

{ §B6s Ols Odzd Is disy JsTPlsd 2 (e dz Oatisg@eassCsipd H j O dzé dsd dad W

RLO jMisdy dzgj sdetse sydidzj deder j Mozz yOdzPE lsdg® O
Eizsedvn, @& GhGEsdiEd ¢ sKf dj ¢ Moy Adisay digH d2v {
ftod d&3j oL Od BsHJ YRS &dq zH sficf ) ded dzW Wi Nade) @) dzinLdzts te d M ls
Bilqdzj desds fied S tsdsdzOlbdes? Isj o5 j 6Ol kzic j[69) SBEOL

Ph PhPh  Ph Ph. Ph
VN Y
\Fle/ CD,Cl,  CH, (50%) + CoHg (24%) N~
| Y T 4 GH, (8%) + CD,CH, (14%) T 7w
/ \ CH, \ +C,D, (4%) / \
PH PhPH  Ph PH  Ph

1874 nd B3O oy PRI & W fded iz BXdd)dasj)dzi L © ) -~ dzsedmls™ &

t 4 OC yepd,H did¥stils JI\FiOgRBLtc O L SCotugyddg ¢S Hiyf dzf Wiis o ©
Bj lsoeidi fizzs  { stsd ModHjlsjd Mlseoksls wHOdde j, f &
Hi2bjtedeso Odzdzsc s toj OC j dzs O. o Gzfs Bl SABLE ity o o3 jUOPk
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ykembsadlsjdzg d&z ¢ CdmizstesHEZz oBLHERO d otHJ, Y
sO¢C €Y j t€] d3j dzls

RLOjJMIsijdz ftedd3 te OCIsdo Oyded  dRsidsdp@dyisdscas [k
Cdi3fdzy SMsd3 sHdW M yds dzsss s Onq@@daEs dde d w ddg
dzd ¢ OdgHlssls B3tk dzg Cfiptc j H] - dzbtlzgf @FO st 8d 3§ 5 BAZOIsS Ggzts ? j Is .
YqdC azstsClsOHd j dzy  dsjptsdL ZW f Oz S IsO. [ Hddze L LIS
MsHjteydls dsMisdStsobks d&jlsddzj detso bz ctolzf ff 2.

R Pz R =
X ~ ~
| CH,Cl, NN S enya, N" N c
R +[RhCl(cod)], —12=2 o | |/ el SN | |/
SN N/ 200C R',P—Rh=\ -COD R',P——Rh—Cl
|
HaC ~c
% CI
P/// p \\
// \\\ / \

'Rcl\/ij\ @ y\/\R

{ dBBu R 5O GRCRUPLM ¥ M s ts it HE dedes fdddss ok f dats ds
bolste’ ftjHY s5dOC®sdw,y Is ylsussici B Qdzd j |, d dzls .
fojHMisOo v v G EASlS MisBEBLdls j & desets §d M Hdde d
&) Is d ZP]deqf SiPRdpjuy dgisB h Os s 5 dzj 5B Ydes2 OCIldoe Oy
5jlbtcON &sted Hsd3 I9[Hlls O O | ds B&O dededKdy Pd st 2 & £ s
¢ slslsdlEz0dz M azOwedgEd dzj dats 8 dzdgdz ez Byd3§

Mg/TiCl, \ /\ \FO R
N >=

o > C| R
0°C R',R = H, Alkyl, aryl

CH,Cl,

{ Bt jOSydY Sostedhsscets &jlsdd) O fl sjscOn dsted

) Wy dede’ 2 b OCdd3 GB@OL S B 1§ skl IOz Hg jcQSHE
CilbsdzOBd, o tojidlfbsdgddy @lsigd j ¢ of sty tef B @O@ Nsdgtls d3 p Is dslsi
Ylsts tej @R YEd dedL € 52 Isup t3d J taiCOsdizdiEtsidy ¢ oAz g @l
1L CLBlsjtedsdydesfisd ftesyd MO

Rdzls § tod Mder 2 ftod d&3d te OBlsd e3Pl d dzi Zb dzstEtffgls F 3
1 Jtetsdh kj2d M) mMEktkzé SOy t©j0Sydd f§esdmnn
fedmsjndds dzdj Fasedhsses &jlsdd] O $ ¥ sh¥ d dat
pdzblstod dsdzj § iz} wtizs @ § i © Oakg ded j o5 D ke CLUCE ¢
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stcd OdzS  dz¥ sMW d dzts d3.  HrDdrjdg! dAfste Py =EOfs t6j OC yd W
odetso ! tBOLtsos Ooh ddizmw Csd3tf dzj ¢ MO d3d

a al al
CH,CI CH,PR, |
R PR
.Co CHyCl,  "37n, 3 Rz, 9 [cocipr c Co
" —2 'Co/ —> /"'cO/ —>[ PRy aw o\ + \\\“" ™~
RsP PRy v | VPR, cIv™ | TR, - 2PR, RyPY ‘ CH,PR, RsP ‘ PRy
PRy G a cl
c

{ dMOt J OCydY Sdstedhsses djlsdds) GeEsty s Bdhn B d 0k d

ABIstsC Ols Odzd Is d U J BpECA(CO);Jtec FORtE[f M Is[" d3 &34 Is o dzj dzts o3
Sish j §f dz€Qed 5C d Mdzd Is § dz! dets dslz  GHCH fits J siBqtalf) LoiKeO©F dzd g d3 €
ftod HM HEZN | 2C todpfOdz jHdhede dij ' Isdfzdz c G dFi3]:

o . CI\ /CI Vo |

N C e Co
ocC CcO H2 Cl / | \CO

H,C
~¢

t d#Lt) OC YPCoQO)jcn dzsted fls™ s dsj Is d dzj dets o
I'sL Bsy dz' to jIsCEER@ls d d odgtsfte d Mis 56 )  deiOs dgda iy’ L-
Cl.l Of ted @rdethts dids iR stefisH Jj tex ON d 2  Isd ©dzOHIEY P G & dsteldlf jo
) = dztsted M lg rdasfiviziz] tdsQ dis Q) dedf Jag dzd v ,  fiptsiHIS) dlegjClztgocT 52 o
1l totsd MA SOMjedolzif 1+ L R dzstedMmistsets  d3j IShpffdsdgtsc @
L O d3jC#Cl, dz@D,Cl; [74].

(€]
SiMe;

Me33/©\; SiMe;

_ sHSH T S ey,
Me.Si /s 2Cl [ jﬁ

O\s/ \|/\s

MeSi SiMe,

[ dM2t jOCydY Cdswdhsscets &jlsddj zO0 M) sdsdolsdr & ¢

ltedoj HY dadz" | orhj f to,d BJUB tets W dsifIOoLY o QF) Mplststz]
M tsd LbjWsBeHddZOydisdedzs?2 Sdidd o SOyj Mmlse
cOMmlse Scd et ls! OClkdodiese Odz @) OF i@ &fHisdz o
& Is O dzdzis € s oY A IO gt j S s 5 Is toj miplg Bls sy dzs 92 ls €
10d B dziW j €Isd ofifzr dgds ySd dzd v O CAsigCh Opddd” ¥ 8 NOSC yd d
sCdmdzdlj d dscts fodhntsjHddj ddy &O0%hkfapsy § @ t
ZOdesdj j BY"ESdn bkfjdss dwn
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|ZORO CCMYf jtoddj dzs Odz' dzOW Y Ofls+

2.1 [BhOw yOfmls:

I tjosydd ftseotsudddm: o MmMoejxjtfjteddzOdzd
[ dz2v Rt BOsctOl d gy HBO Yy d o GEGiip'ts dzj 20’6 5. + W
I sdz hddeMmlsoats CtsdBBd3j ey MSd HEMiskzfder » toj O ] dalst
sudfmisS¢d. rdHSdj Oddde ¢ jtejetsdgw dzdfy! dzOH Isavy
[(1-H)20(CO)(] fMddelsd L dtetso OdzfmW s i8]0 dzH OdEdtsQEz0
toj OSydesdzdzr 7 MBI Mi2 d ©WOLHjdjddY fotHEZSISBS
f zZOMisddz@r Silufol Hdw COyjMmlse jdedetsets e HJ C
ASilicaxgeWdB®& PHMerck Hdw C(Sdzdyj Mlss j dedese s
dzhtf j Clstetsd3j Istej Scimitar JATYSHED 0O[ to 6 € d)iPlsiag d t
ZO0 fwdetc] -BOQWkeor; CBEL fd3j WEC, @&OCIyOMmissilsj 50
o dzzlstc j deded 2 1 sOdzs,de fgf Be fedd j M ose Odzd ! oz
[1u, Mmf'Fcdtej edmistedtetse Odzd fy!  dzO  {wadipls 56t ts 04§71
1 ey jtod 3] dels Ozl dz' d3 H Odgde’ o3, § sdzzyj dede" &5 5 Mls
HdWtOCIssdgj Istej Bruker X8 Apex CCDQ, A(=6 YW Ylsls)
{fbdui mMEsj otOh jddi uHPHEBKB Qzd" P BPEEEF BOBL { A

222 [JjbsHdSd MddasjL tso

t j OC ydH)04(COxg ¢ dBstlh tsdddsd o ndstedhlstsd o]

{ OMmls quisl}gOS[CO)1d (1) ( 50 d3¢, 0, 059 ddBsdz ) J B!t
5 &z cdstedmistsets &jlsddzj dz0 o' wePiskdeg OdkB  tuts do
Ot sdzO. 1 Mdzj BEsdyOddY ©jo0Sydd (¢ Gdststsd!
YjtejL Stdsdklbkz ] MdoedSOocjdjd (! ds dietses Odzd o
slsHj dzjdefff totsts ] Oc Jietso Ooh jets dBistel tsdzd dzO .fi 217 ©dzbf g
fsded )y j dedetsds HOoadzjdzgdd, O IbeVvtH™ 2 tMisOlE Hj &
Ldzs jdglsO f jlstetsdzj 2z 2 < Wdte/ Oygjlstsdz (4: 1) . 17 Hj
0,8[((u-H)Os(u-CN(CO)1g] 5, 5, 5 36 [(w-H)@H)}QH)(@D)1f6, 8 188 0,5
([(u-H)Os(CO)1o( €LCH=CHNC,HgO)] 3, 4 &G, 0,80) , ([(u-H)(p-
COs(CO)(:tt ( 5NCHgO)] 4, 1 0 Be, 4 RROB ter ¢ tHgf6dmjCofiftton O ¢ Is
dzd s j  Ols z to dz" {BYf, 82 O dzdz’ 3q

[ dzv ¢ tsdfrdgj S(fEQ & ) Ga99edte; 130 5B)0s3 9 g 10994 1988
fd2983f dz; f 1O 9c (CPClk, U, d. H. ) : 6CHCH) £ 1H3H HL CHH
(1H, 1CH; F(CHCH) = 14,1; ¥CH-e-H) = 2, 53,914, ACH3RBFtc ¥ ts dAf,@a) .;
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(11-H;PCHe-H) = 2,4 Byy(PCH S n8Klim..,) 4 .8,7 7,9, 176
m., Mm74,8873,MH.73), @2 H | dzts, %: CcC 20; H 1, 3; N
1,15; N 1,45.

[ dzv  C tSdf(ddy R d L 5B es®) HREI5MEPT7TNO dzA0 4 5
2008fM 12,0 0 41 MW7 198Biz 1975 fMdH cUGEDTL iz, &I 4,43) :
(BH, 4ACH i3 te W s dzd dzl3H, u-8HsPBd dz.  (;2,86dIBHeu-uHzT sMdz. Y1 sd3j
13,59¢c (1H,e-Hi sfdz. ) 153 (IHe-HT di3d dz. . ¢ § ¢4 €CDCls, U, d3H.):

229 (1C, GS ®©8 ); 84,7, 184,07, 183,5M, 179,2M, 179f, 177,4M, 176,7f, 172,8f,

172,7fy (9C, 9CO); 67,8y, 67,1f, 63,1fn, 52, 41f) (4C, ACH B o ¥ B.qzdPEH j dats, %
18,80; H 1,1; N 1,50; 9" ydfmdzj dzts, ¢ #HOdelCrn &zBtc G f
Bijlsddzjdz (5: 1) Brdzd ftsdzzyj dz@ BsdesS tod mls Odzdzr ¢

t j OC ydH),04(COxg ) Il tsdddsd o o ddzd dzdH j dzn dzts

t Ofis aubljeOs[CO)gl (101 e, 0, 119 BBsdz ) d dBseh
5 &gdz o d dzdedtfdiDj del dzts oy o Oczd 18 Y © Olksh¥ jt]
(Cdzstetsdz 5 vum) tojOCydsddazs Mk sy
(4 ozt dqtetso Odzd o dZOYOdzj B el sczsdE, O L OjB Oyj st
B W sdzd dz0O. l sz Qs dedzOzd « s @k~ @ § tcd f sdzd X J dzdz
sMsOsS HJjdJddzd ~d@BOIssctecOWdyud MSd M dmf sdz L |
(6:1). IrHjdvdd bted shdse d j [(#H:084CHE
NC/Hg0)Os(CO)g] 21, 11, 4 BE[(u-HL O-@o=CH-NTHM)O&L(CO)1 3, 16, 8 ¢
14%),0,44, 43 ®&Be, 37 %) .

[ dzv ¢ sdpiezg C MOJ & MONAL02mts; ;0 7304 Q0 13O0 A 985
fte; M©,;7 9 d;6 9 d 4fds

t 4 OF ygH)204(@Oxd M BisteW ts dzd-GzbsHl - dztistdsl Osizindzj dzj .

{ Ot tg-HRQs(CO)d (70 &6, 0, 082 dBB3tsdz ) d Bstew t
Bdz Is-bBHER dztsted Isddzj dz2O0 o' Hjteyx doeaOdzd 4 Yy © Ol
6 OCydd (Stdbsttsd ft vem) toj OCydsdadlzy Mdsj f):
(1 dzs JtoEEZOQ®REzZjo B j dal scdzsdz, O LOIjd3 Oyjlstsdesdz) H-
BeteW sdzd dz0. 1 sdzzeyj dedz" 2 {1 dz¥ Ols k§f Otcedo Odzd HEMEz
sflsOktS Hjdddd "tetkOkscwO¥dyjmsd M dhfsd L
(6:1). 11 Hjtsthyddsfo daljjls ' WMagOC ydd 5 Rf7 el dz{(#s1 ,04
Cl) (GH=CH)Os(CO)1q 2, ~1 &e, @&, 2%)7 &G ,EHp-B) %BH=CH , 5
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NC4HgO)O%(CO)i] 3, 33, 6  d¥6), 0,4 4(5-H)G-C)(NHCsHO)Os(CO)o] 20, 15 G
19%).

[ dzv € s dapez§ € MOS ok dzhy @p04f dz; 80 6 2042 dn; f);2 0OMPB9 9
19881 1982 ©969f dz; MWk 1c J(GDCl, U, dBcd3 )93 7TH&5M-, 3
3, 37 1,A7dz1, 85, -12,39c, -14,30c.

{4 OC ydH)04(C0)xg M BStel sdzd detsdf dz) ddj o d = iz 6 4

t Ofmls uisl}Os[CO] (84 ds6, 0, 098 dBBsdz ) d BsE?!
Bz Istedn dzstct Isddzj dzO o' HjteyxdoOdzd o Isjyddedd 17
t6j OCydd (Stdstetsdzr 5 vum) tOMbsotsts ftetst kIS Od
o ZOYOdj Bj kL tsdsd, O LOLjd® Oyjltsdsd) HEY i
] sdzzyj dzdz’ 2 L dzt O kY Otde Odzd HBMEZO fted { sd
Hjdzddzd RtesBOLtsctO¥ duyjmMsSd f dhftsd Lt Oddj &
17 Hjdvddtej yjhmdzse dzr 7 YweoSydd fij(p-HRECGI QOO dzf
NC,HgO)Os3(CO)g]) 24, 4 3G, [( BHHNHCd MNHEO)O®(CO)() 22, 21, 57 3@,
0,6 (( €0) £0>CHCNC,Hg0)O(CO)g]) 2311 3G, 1281D%)KBE, 0,12 %) .

[ dzv ¢ sdBezs € @ j & iMakizR093dn dz; @0 5 #Q 3 8AeL 8 B9 5
1987 fp dd960f dzH ¢ [(§DCl, U, d§.3H .2) :Mdd , P B s,dd4algH 1,
CH). RL t©OmMbottt® &jSMOds ndstedmisr 2 Bj sddzj dz
9" fsdzdzj dz t wv s .

v CodpRers EiHO N@ds, ) &00Mdz; 8068049 B0 1 A0 3
1991fyts; fadx7 4

[ dzv ¢ sdafdzs ¢ @ j & OMadli6ndz; Bdz0 9B 8 6,06 H0Q 60
2029 tc; fGdx;1 7Bt ;0 4 &;9 7 &;9 O &.8 5

t 4 O¢ wgH)04(C0kd M Is d txfdgtstady todz ~ dztste d MiIstsd3 d3d Is d dzj

t Ofils aubl)pOs[CO)d (70 BB, 0, 082 dd3sdz ) d Isdtsd3
9 4 Bz mdzstedmistsets Bilsddzi 20 o" HjteydoOdzd 14
jOCydd (Stdstesd (6 vem) tj OCyd§tzdzdgl “in gL i@
fmd3r & Odzd B J dzL f5dzts OB, fmdzj M+ B J dzL ts5dzO fn Oydls
dzj f toctstcj O dtetso Oo h j ¢ s ddzd{f digbdesRGslslzd de@.Ote d © O dzd H
f sded ¥ § dzdzsd3 H Qo9 dzj dzd d . oY tH' 2 tMisOIssS Hj dzdd
Ldze jdgls O dpfjdsteistigy®@/ Oyjlstsdz (4: 1) . 11 HJdzwdsds yg ls
B, 10%) 13, dc,([(IBHOSICO)(0LCH-CHNCHS)]9, 7,5 &Be, 1
([(u-H)(u-COs(CO)o(:C( #hNCaHgS)) 10, 12, 5 &Be, 25 %) .
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v Co&rzs CHOJSMOPANBte; B;05M39 B01M9 9% 98
fodd; 9 8 3 fdy; 11995689 (nfé@@DCl, U, . H. ) :( THEH) ( EH131
47HH . H, 1QH1P(CHCH) = 14,14 YFCHu-H) = 2, 5i3,9 fydz.(84, JACHZ
s d ts d3ts to W 66026 dzhd, (-Be P(CHu-H) = 2, 49dz0Q H.j dged§z40:%41,17;N
1, 40; o y@q iPq; dzis12; N%:, 4 3 . RL tOfMmlsetstc® ¢ J ¢ MOda/
B dzd fodzkyj der StdmlsOdzd d o' fsdzdzj dz t als .

[ dzw  C sdij2C o e OL H j dzj dede” 7 d dots ) BB)ntcr s B O S J ¢
2015f; AMO05 ftc; 1983H 8 1 HES Mmdz; 186 9 [(GOCKL 19 4 6
. H. )3, 93, 7(B5],s dIs@®H ts daf ) rpHA RO @z,  d 2,83 B e )HHzu
ismdz. YUIDGgj(td g-HTi sfdz. d 1U530gi(Lp )e:HT &3 dz.  d.L s5d3j to

t 4 OC wgH).04(C0xg M Isd ts didsdy Wets dedd dzd dzd H § dzm dztsted H J .

t Ofis qubljgOK[CO)g] (148 &g, 0, 17 dBBsd ) d Idsdl
o 5 iz oddeddzdH j dem estedHO o' HjtydoOdd 26 Y
6] OCyddf stz 5 vuem) tj OCydodedzes Mo sy
(L dzs Jletso Ocdzd o OYOdzj BjdoL scztsds, O LOLj & Oyjlst
st Bt sdd dz0. ) tsdzzyj dzdzr 2 L dzf Ol kY Oted o Odzq
koY tH' 2 tfMlsOlsts@&O Isigjcdedoidf uI MSd M dmisd Lse Od
LWt/ Oyjlstsde (6: 1) 17 Hjdvdd ltdssidisosd dge ¥ tl
9 29 &c,103086)9 &4 9 %) .

t 4 O¢ ygH)04(C0kd M Is d ts dissds Vats ddf@O©dizhdzs to 4 Is  dzj dzj .

t Ofis[e)gOs(CO)g (70 &3¢, 0, 082 dBd3tsdz’ ) d Isd tsdst
2,5 BHAHAGOdFtc! sddzj 20 o' HjteyxdoaOdzd 3,5 y o O
tcj OCydd (SCtsdstetsdz s vem) tj OCydsdedzzes Mmd3j M
(1 dzt d teasde®@dag{dzj B j dzL sdzsds, O L Okjdz Oyjlssdetsdz) H
Isd s dBtsto W s dzd dzO . 1 sdzzyj dzdzr 2+ dz¢ Ols Ef§ Otcd © Odzd
soy tcH'™ 2 tMisOltsS HJjdzddzd ~tesiOltscteOW dyj MSd |
LWdte/ Oyd bsdz ( F: Is)nddsrordg qrv didc Ol€ta) d5f ), Bf d3w6D o dz%
7,7 &G, 9,894, &G ,6 37 %) .

td OC yg04(@0xd ¢ fdfitedHddetsds o n dzstedMmMissdy o
t Ofmis aubl}eO[CO] (105 ¢, 0, 123 dBsdz ) d §d4,
o 7 &z Shmkgdsisigazd o' HjtydeOdd 11 1y o Olsdt
6jOCydd (Stdstsd (5 vem) tj OCydaddelzy fydsj i
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(1 dz Jtotseo Oz o dZOYOdzj G jbtetsdzj2der &8 {1 Wdtesdz, O
ftotstej Oc dtotso Ooh j astsziztfd fafiac @ 1  di® .0Ols) § Otcd © Odzd H
HOo dzj dzgdd, O koY tH'™ 2 ©MisOSS Hjdddd -ttsdols
fjltetsdzj 2dz" 2 + Wdte/ Oyjlstsds (6:1). 17 Hjdwadzf yj!
5,5 &, 86 251%) , B3c0,, [(1-H]%)CH=CHONC{H100%(CO)1g 11, 20 3@
30%), 0,5 [(u-H)(n-Cl) Os3(CO)o(:et ( #)NCsH19)] 12, 10 36, 15 %) .

[dzv  C s dgejsC M@ j &M Oa9styte; 1B;0 43038101 HIQ7TLI79
fQdz; MPBF61 Hydy (CPCh, U, d. H. ) : 36CHGH) (= Hl 3 ATCHy;
(1H, 1CH; 3(CHCH) = 13,7; ¥CHu-H) = 2, 53 15) ( 1 68f,d3 j5tCd-6BHz) ;
(171-H; BCHu-H) = 2,4 1 y) .11¢z@? v L3R %S MG 21, 24 ;
or ydfdzj dets, %: C 21,23; H 1,36; N 1,46.

[ dzv € tsdgejsC i @& j & M Ogda994k); 0 5 50 1 4naPG2fnts; 19 8
o978 fdz; Mdz9 6 1 9H6 CcHE@DCK U, 63138.f1Hdz. (B8 ,5CH,
fdqJ edHeqat 3\ -sHzé di3d dz. L saif{j3q)wHs: 825 i®dz. t1B3Bg t6) ;
(le-Hi s dJLeEEpe] lie-HT Bdd. g k) €)s.d3flig R o
cOMlso ste® ¢ jCMOde Rnzsted st 2 Bjlsddzjdz (3: 1) BT
t also.

t 4 O¢ ydgH)04(Q0kd M Y d§f jtedHddetsds o o ddzd dzd H § dzm iz

t Ofls eutsl}gOs[CO)] (97 dEBtsdz0) 14 §dfjtedHddzO (11
Bz o ddzed dzdH j der dzsted HO or HjtydoOdzd 13 y o Olsd
(Cdgstesd 8 uvum) t©j0OCyddadgzs Mmdjm' ftesy
(L dzt Jteso Odzd © dzOYOdzj fjlstetsdzj 2 dpf d3H deWt d B el dzjC
dzj ftetstej Ocdieso Ooh jets fdfjtedHddO. I tsdkzyj dd 2
HOo dzj dzd d , O oYy tH" 2 MlsOlsS HjdEJdazd -tttsBOls
filstesdzj 2der 2 L Wdte/ Oydlstsdz (6: 1) . 17" HJZSEGB UJk
Bc, 6%, DQ 4di3d, 12 0 %) ,BcO, ,[EAENIC)OHCB1o(NHCsH10)], 22
BE, 22 %) .

[ dzv ¢ 5 Bl eMO@s([0L(NHCsH:)] RS ( &g S Th@ismdz; 206
f; @2 23;00H0 0 M, 7 ;6 8ide.4 2

t j O yfHj,05(COxg f HA! IsddZOBddesdz o Isted W Iststen dzs
s zO M IgHEOHCO)1g (159 oBe, 0, 187 dBBsdz ) §dkih
OB zdzr , HAi1 lsddzOBddzi(el HAskzagdr . 1 ) B dg@GEaRy )M j dzd

OBz oosHddd bLe@litbsrBasd BYd) ZOGsLOy do Oc
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LOf Od e Odzd . VB zdzE or Hjtydo Odzd HE @B@MIs oHEDEljC
oy ster fMdzdo Ocdzd o of Hj e d o Odzd8 yPw)ds o § 15 dgdeQ s dzik
BRj dev dzfifw sl Y deists @ dgy jHots @ Sste O fiuddRiskisds O P okl @ wetf 9 O dzc
OCCktcOlsdts dMf Otewdzd bedWlststen dztstet sddzjdz o o
Hdl s d&zOd3d dz0@. [ MlsOIBS Hjdddd RtskOktsetOW duj
(6:1). 1tdkzyOdd Isted Mhdtsesdzsr T18E06uH J50WRE
05 ((#) dBC=C=N(Etp)Ox(CO)] 27, 8,6 e, [(74PPK(COnR O5
CF=CF=N(E®])28, 16 &3¢, 12 %) .

[ 8RS ( G Jj&MONaMO020dz; 105204 7 8Q.1; fyd2;0 Offy&;9 4
1984fdz; @7 7M &6 6 [(EDClL, d§.,H . )i 3,35& " 7(&H, 2CH); 1.461,3.
Zh . (&H 2Hs); -15,7H H1H,e-H, F( H-CF) =78 13 H-(LP)=65 L F cft
(CDCl, U, BHH.(QAFFF@BCF-N) = 82, 8 HHY) ;1 F(CB-Armg= J
82,8] Yy (CHl #)=7.8 u)

[ aZ27TRs Mo f OHOJ s @) HO ARk Bt ztcde” 3

t JOC Wy 0$(CO)) M dBstoW sdddsd o bodWlssen dstst

s 2O M lp-HO$(COw( 105 e, 0, 123 dBBsd ) fssdkihod
ORf zdzr , Btk sdzd dz (198 Hdgelz, e ¥, 1 3 tcdfdzl &IOY H j dzd «
ORfzdze ootHddzd kt@EbE®K aOtdls d digs S 00 9 OC &z«
bRz or Hjty do Odzd Hts tcOflse 5B jAzd W H Q degdftftatrip © f
fdzd ® Odzd d o' H j toy d olsQjodsff jiclOfs @ tz®ls dzt6d j s ttOMmls
NY dZstse s H-5tc OlAn @ fy dsts 5. 1 Ols j dslzd © B &AL tc © ) Eats T ¢
st W Issten dzisted Isddzj dz o fwsfkmMs Odd tj OF ydsdzdzkt
(L dzs qtetso Oczd  © &zOY O dzj fjlstetsdzy 2" 5 1 W d tetsds,
dzj ftestej O dteso Ooh jets dBstelW tsdzd dzO. [MisOIsts¢ H J
fjlstotsdzy FdeteR Oyjlstsdz (6:1). 1 tsdkzzyOdd yjb' ]
7,7 &6, 3B %14, 6, 5c([(n-H)ECHORICO)(:C ( &NTH0)] 29, 30 6
32%).

rdzv CudP iGN HokRs d( ik IpEgdpI9Iftc; f§,062019
fy;  dnGsl 4 9160 9ffy &;8 8fh ;8 Ofy &5 6¢ [(EDCl, U, 7.8s(Bdde.: dL 53

1H,eHR, P(H-F) = 5808sfydy dJiHBHG EHF) = 3%88i3.5fd. fi.
(8H, 4CH BB to ¥ s HAPERD) (5 de.  dH, &5 -85,3 ¢ (B da s dfjH £-H). °F

cit (&DAl, -1d8.2H .7)HGHR,(FIFFF,) = 3 1%H:F3 4=Yy,5 60,138 , {7 W)H:;
(IF,CHR, F(FFF) = 31®%-F3 Ey56J1 JVy).
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[ dzv ¢ sdgPrzg C MO) & M CRAEP7IB dz; 8;0 503 4 ;9 9HI 88 975
fitc 966fats; @58 ¢ (CPCk, U, d§.3H .2) :fpdzt MOkt ted s,dA§ AZ)cH
(1H, OH).

t JOC jugH)08(COxg M HIBjlsd ziststol sdzd dzsdz ® 7 dztste

t Ofis oueOs[CO) (103 d3¢, 0, 12 &Rtsdz' ) d HJd3
BB dz'5) ddz R zstedmistsets d&jlsddj dz0 or Hj ey do Odzd
ObBsMW jtoj OtetsdzO. 1 sMdzj 6GStdydddy t©josydd
ftesf EMS Odd yYjtejL Stdsdkikz M MdddSoecjdjd (1 d
LOlsjd3 Oy lstsdatfdy) tsHsdzwdzj W ldosjtedpjOdz J tletso Ooh jats HJ d3g
L dzs Ol EfOttdo Odzd HMERO ftod §dzdy j dedetsdd H G
Rl di30Is s ¢ to Affigfiusidiy CLds ofP ded j o5 4 dz j dels O ff j Istetsdzj 2 dz'
sted thdetse dz § W ts O Ydd)Of(u-BH)(CAuD 6, dz' 83 dgs, , 8([(LBN)%)
0s(CO)10( H=CHNCsH1,0)] 16, 146036 , 12%), 0,4 ((n-H)(u-
COs(CO)o(itt ( #)NCeH120)] 17, 20 &6, 30 %) .

[ dzv Codipdzs ¢ @ j &M OM6ts; M6 9053 9 B0 14
1999f; MAB 369 [ 1 ¢ COGCI6HH. | 1 HYCHCHHI36PY) 8 4,
HH.H, ICH;1CHCH)=B64 Yy CHW-H) =211 y) 7 .3, ®, 37 H., 2,98
5., 1,1 v .diEazdd¢sE) .; H, (-He P(CHu-H) =211 yj dzv € s &Y dzj
16dz02 H j dzts4,4;, @1, CN 21, 4; o' gHd)fipef A5 HR¥ 01,35 C

rdzv SRy EhGBND: 45 dLsdidetssh)anssh); ( &P S EHMdz,5
2007 fnte; HGEOABBO7 H#B83 mEMiEd ¢ [(QGDCkL U, &.iH44B8: 3
( H g BB zd3ts te W s dzd dz) (3H, @-HR)D-13,54 c;-13,576-6562¢; -15,30¢ (1H,-H).

[ dzv CodiifdzPOmPdets, %: C 22, 9; H 2HuR% CN2,AH4;
2,2; N 1,3.

t 4 OF g 05(COxd] M HBIIsddzf df jtedHdzsds & =~ dzSte

t Ofmls oueOx[CO)1] (70 dc, 0, 082 ddtsdz ) d HJGX,
BRsd ) o 4 &z fdstedfstsets Bjlsddj O o Hjtey d:
OB jtoj Otetsdz®. 1 Mdzj GStdydddvy tjoSydd
ftosf EMS O&BE dEgEElFL I MdddSO0cjdj B (1 d Jese Odd
LOIjdE Oyjlstdzsd) H dzw slsH j dzj ded W s dzj ff tots
] sz yj dzdzr 2 L dz8 Ol Y Otedo Odzd HMERO ftod 1 tsdz
Hjdzddzd Rt iOlstetOW d yj kg d dzEo il stas dzjsd @rdaf | 3%
I'rmHidvdd Hoj sfMmdase dzf j NudiOSsW-OH)(CO)]Rf 36 Odgalz div %
[( ®)Os(CO) 1o €CH=CHNC7H19)] 15, 20 &3¢, 28 %) .
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[y C ARz ¢ MO & ORI te; 13;0 4B)0s4 0 3,0 1 BAIBE
fte; M©;7 Mdb 7c [(GDCL, M d3j i)' 16a18%3Gbtet200 % U, d3. H. ) :
CHaN, $(CH-CH) = 14 j1vy); 6(CH96HH £ 1H4 LCHPN,CB1 HH
CH) = X@H(®y),) J= 2 4Lvy); HCHLHYH =( B@H-(L@y=a23 J
1Y) 1,16 9%tk O MdedeH)(;8 H,,333[CHHCH)3 H, 2CH y) ; 1
CHs, P(CH-CH) = 45 9) H-HpLI (HpCH =24 y)}1;6, 7 H-HELH,
F( (HCH) =231 ) .

[y CodbdzpT Pdzs3, Po; 1€ 2, 9; N 1 4Hd); % €24y f) dzg
H1,9; N 14.

t § OF f(H).08(COxg ) d3j s tizthto 5 dkOdzd dzO d Isted B zlsc

o fdastdistsd &jlsddjdzj .

t Ofnils autleOK[CO)d (52 Be, @) 66 iizts azthe o Jrd d@ARO
‘e, 0,d8) dkBslstedBlzlsddkZOB]JdzO (100 &, 0,54 &
9" Hjteydo Odzd ftod Ctd3dzOlbdets? Isj B j Okt 2,5
t6j OCydd (Ctdstesdz ft5 vaum) toj OCydtsddzze Mgy fi:
(1 dz* dqtetso Odzd B WO dzfsj sAfdigtelefsds, O L Okjd3 Ovyjls
dzj f etstcj OGdeso OQah jets 1 Wdte® OdBddesS dmdzsise q
] Oted o Odzq HeMER O ftd fsdedy j dedesds W Qo dzj dzd
TtesRBOBetOY dyujmMSed M dmMitsd Lo Odedlz g6+ &Y j dzd O
Hoj Gfdse dzr = W tsOC Yfud)O(u-BH)(CAP 6, dz" 9d3 dfs, , 8 [(L®BI)%)
0s(CO)1o( €CH=CHNHALAOMe)] 37, 13 e, 22 %) .

[dzv SRy ¢ MOJ & MONAPITHE; 8,0 5R04 13,0 1H9 98 98 3
fdz; ;9 7MmatsH ¢ [(GsDs, U, . H. , 3RS NY%3I7Hi7OdK) tctsa6 , 6

(1Ha, 1CHa; JCHCH) = J( CHNH) = 14,5 41 y) :3  6HBHH. =( 1L 4D
FCCHNH) = 7,1 1vy); 5,45 Eh.fp (1Ha, NHa);
FCHCH) =137 yJCHI-H) = 1,8 Jy); 4(CRACHHW.=(CCHLS €
H)Y = 2,4 1v); 3, 6@nEH@E@MFECHCHNDb = CHBE | y) ; 3
OCHsa); 3,07c. (3Hb, OCkb ) ; S o d dzls jil© iMmifkBHNHYEH@HCH) = 7, 1
0,684 (3Hb, CHb; F(CHCHs) = 7,14 Y 0,54. (3Ha, CHa; F(CHCHs) = 7,11 ¥ -16,754.

( 1HbHb; J@CHW-H) = 2146, 78§) zh -Ha)( 1 Hasdzj® & dzv tc dzts j

(CHCl;, 589 dad3z, 5, 8 -8B z6 A2 3 A dz'34 RO jéelfi€izh O, 7; C 2
N 1, 4; o' ydHizdoa1,§; H 0,644NC,38.
t 4 OS¢ (g-M),0%(CO)] l GdHESh &zsted H 5d3  eRBPIsAP iy 290G s
Isted 1 Isd dzOdsd dztsds © G~ dzsted Mistsds d3j Is o dzj daj .
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t Ofmls aubl)pOs[CO)] (100 36, cOf HUcUST dRgdiEsdt® o, s -5 1 W
UO@dzd @220 36, 1 sHh8 ! Boigtz@asi(dzd (175 oe, 1, 73
Bjlsddzj 20 or HjteydoOdzd ftod CdBdOldats? Isj B j to¢
¢ sdyOdedw t6j OCydqd (SCtodastetsdz 5 vam) tj OCA
fsdzdy j dedets o5 5@ 8 @z  5MBOISS Hjdzddd RttsiOktsde
Lz jdzlsO f jlstetsdzj 2dzr 2 L Wdte/ Oyjlstsdz (7:1). 17 HJ
0,9 ((-H)Os(u-C)(CO)10 5, 16 d3,  HpsHOs(n-OB)(CDO)1] 61 0 36, 10 %)
([( ®)Os(CO)1o( €H=CHNHALAOMe)] 37, 15 ¢, [( BROBICO)1(0LHFCH
NEt]) 84 &3¢ 3, 6 %) . 8k W@ LMOr Mo OnHOEls
[75].

t JOC Y@M 0%(COnd M cdHiesh dstedHsd Bjlsddss s

bted! s d&zOBddets g © R dzstedmistsds d3j Isd dzj dzj .

t Omls oupOS[CO)1q] (100 d&e, oOdHEAET- dfgigsgleids o sc s |
sdtes(RB® RBc, 1,15 BRsd ) d Isted! s @R d0ls
Bjlsddzj 20 o' Hjtey do Odzd Htod CtB3dzOIsdzts? Isj B j to
56 sdzy Odzed W tej OCydd ( € tsdzls tcts dz fs uvuem) tcj OC
fsdzdy j dedetsds HOodzj dzgdd, O lkoytwh' 2 ®©MsOSS Hj &
Ldzs j dzldc@ oA Ploiz' 2 + Wdte/ Oyjlstsdz (6: 1) . 17 HJ dzwdzd
0,9 (( ®WNOs(CO)o) (CH=CHy)] 2, 3 6, [QM)Osm(n-OH)EO)] 61 0 , HREo);

0, 5-H) (CB=CHNHTYROMe)O%(CO)1040, 15 &c, 13 %) .

[y Csdpazg ¢ He j &noaposnts; 19,0 5804 0 B0;1 2fH:9 7
1970MtH Cc f t(CDs, U, o@. HU, @B. H. , 40033 0% 40M[iL78%k 616t o
6,49 fdz. . (4HH. BEBEMH, HBHCH), 4=7 L CHRH)Y y= 6, ¢
5,64 EhNM); (4H69CHs&.CHCIH) = °CBy-H) 1=y;2.,J1 V) ;
(1Hb, CHb; 3 CHCH) = S(CHy-B) 4=x;2,J2 4 y)i0f#Kdil)(@Ha 3,
OCHsa); 3,07c. (3Hb, OCHb); 2,86H H (i ICHy, F( 4-BHOMM) | ¥ (B-QH) =
14, 41 yde @CHLF( 4-BHOMME 54, Yy 3(H-OH) =144 y)1;6, 6 7H. (
OHb; F(CHu-H) = 216, 7%) 2"-HR) (1HadzjOzdvtds, ptOh
589 dzd3, 4,8 G/ dz, 23Ayw, | = 5MB): +522, 6A.

v Csdpdzp ¥ mPdzs, %: C 26, 5; H6CHL),04: C2661, 3
H2,0;N1,3.

t J OS Y(g-M)0s(COx] M cdHteh dzstedHisd  Isd dss 56 1S
Istcldls PaBf dzts g © 1 destedmistsdz ofBj Isd dzj dzj .
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t Ofls ousHROK[CO)1l (75 36, 06 qOHStdts 7 dgtddcfiflatiy 56 5 |
sted f s¥WAdRO &s¢, 0, 71 QalfeaR X 2d 1lswhg, 1, 14 BB
Bilsddzj dz0 or HjteydoOdzd ftod S sdB3dzOlsdzs? Isj B j to
¢ sdyOdedw t6jOCydd (Stdstesd 5 vum) t6j OF
fsded ) j dedetsds #s®@ 8 iy zd d ,s5MB Ols s $6 6O dfdudzdn S & to th)3 QY t
Ldzs jozsO f jlstesdzj 2cdzr 2 1 Wdte/ Oyjlssde (4:1). 1t H
0,9 (( ©NOs(COng) ((AHI=CHy)] 2, 10 d3e, 1[2;HFO%-OH)(CO):8 45 B¢,
6,6%); 0,5 [( ®1)Os(CO)1o( €CH=CHNHTRPOE®)] 38, 2 88,5 , 2

[ dz® 5 B dFPBRBO ( ¢ j &M OWEMte; 805 Fe4 0 B0 1 B39 8
1972 teH C [ 1(CsDs, U, o@E. HU, & H. , 3BpoR (%380 7@ )89 o

7,18., 7, 0@y s5HENE] O . 1. (1 HAH CHEbNENH)
FP(CHCH) =%THNHY, =J7,5 J1vy); 5,9 kh. M3 CHCH), NI
= 13%QH;®N = 1,4 yvy); 4, §FXHCH) (=HeH4 @epd )ICH
1y4); 4,34 Co. °(CHBH) CHbOB(@NE) 5P yy); 3,83 !
UlsCHga, J(CHrCHy) = 7 @HGROMMId ) = 2,2 4 y)CHD3, 77
FCHACH) = 7,7 1vy); 3,42 °CHCH) ( % H13CHNHR)5@M M d ¢
1Y) 3,22%°HH(HAH) CH &&B) 2yyP, 52199, WHCHEH C
6 1, &H) = 8,8 Jy)sa ORF@ACK) (3H7, €HLy) b 0, 8
Uls fHCHCH:) = 75146, 68) HH) H(HH) €B) = 2,4 | uMa 16
F@@H) CH) = 2,1 J1y)ohjddzj Sz} 6@&BY Cdaste 4, 6 &/ oz

+134, 9A. | B8RO BHEHdM CMB: C 28, 9; H @dHipl% CN 2
28,9; H2,1; N 2,4.

{ j OCY@M)0xCOh] M cdHsr dstdHsd | Isddss 5¢

Isted L Isd zO 3] dets d3 dyJ & dlaizjedefn.ls 5 o3

t OMmis opEHROS[CO)1q] (100 &ec, OJHGBE - ditgeddaD scts5 1
B0 &k, 1,17 &hsd ) d kted!lsddodd o
Bilsqdj O o' HjttydoOdd Gttd CodkdOlsds? Isj&fjt
SCtdyf® t6j OCydd (Stsdsttsd (s vsam) wj OCydsdd
S O jdjd HiY EkHOdj Y shMkOlCtss dzgj f st
) sy deder 2 L &z Ol L Ottdo Odkd HEMERO §td 1§ 6dz
Hjdddzd FitesdOlstscodWidtug Oddj df) Qi dzs O  j stetsdzj
ITHjdvdd kttd Shdsse d o WcONOREA) tARCH)LO s d dg
4%); 0,8 [(u-H)Os(CO)1o(u-NHMETOEL)]) 5 36,  4(, E)O&)GO)1o(0LH=CH

NHMetOEt] 39, 24 &¢, 19 %) .
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v e EPes (6J&SnoNaITint; @05 a4 1 B0 1 M9 8
1973ftdH Cc f t(CeDs, U, 3. H. , JF9aRsd &% 39MfiL6:409)tcts 96 | BHaH (]
NH,( CHCH) = 13,6 iGHNH PECHCHHN £ 1°HBHRH)Y y= 35, ¢
5, 88m.E"(NIHH ; 4, 85 HP¥ CHLCHI3, =CHCBp-H6Y 1=y;2,J0 | Yy) ;
(1H, CHb; 3 CHCH) = CHuy-H) 1=y:;2,93 4L vy): 4,07 kh.fm (
(2 H, -CHisf@H,CHy) = T7(CHrGHOffMdd) = 1 | y) ;-CHd, 77
F(CH-CHs) 7 1VY): 3,3 HCHCHEH, oGfa 3OHCHICEa |y,
OfmMmd d) 4,8 Lvy):, 22,91, 58, MI (B, B BGaHH;,( 3WCHE
BH,CHt s d-dzp; 65 HHI HE-H) €CB) = 2,0 | waX@BCH H
= 2,0 JyY). [bdjCkdaviidkspootas déj 6] M) d( CRGIA
CtoBf PULOOH j dzs, %: C 23, 0; H 2, Ohi), B6: CI23.8HS 2
2,0;N13S209.

[ dzv ¢ 5 dffudd)O%M@@@:1o(u-NHMETOE)] R s( ¢ § € 0 dzfy @06Mdz; 20 6
f, a5 31,0 2B)Q) 9 Bt6;0 4M 19,9 Off 2.8 2

t 4 OC WH-M)0%(COxg M dBilsddzser &3  Wdtesds §tetsy Odet

®Bd Isd dzj dzd .

t Ofis ouseOs[CO)] (100 d3c, did, IsldldZts odsddfistmias 4) ¥ diats @zO d3
(104  Be, 1,17 ®Bsdzr) o 5 &z ndstedhmsset o,
Isj B jtcOlsktcj 20 <y o Obdksm¥jtej OtetdO. 1 tsd
toj OCydtsdzdzze fMd3j My Gesfz2MS Odzd yjtejL § tsoztsdzC L
dzj f tetstej OC d tots o oot jOois Ok y j dzdz’ 2 1+ dz8 Ol bk Ot
fsded )y j dedetsds HOoadzjdzgdd, O eV tH™ 2 tMisOlE Hj &
Lzt jogs O f jlstetsdzj 2dz" 2 + Wdte/ Oyjlstsdz (7:1). 17 H
0,9 (( ®)Os(COn( DH(CH2):OCHy)], 10 3G, 9 %) ;[( BHOK(BO (-
C=ONH(CH)3:0CHz)], 8 &3¢, [(7®HPx(CORY(, €H=CHNH(CH,);0CHs)] 13, 11
Be, 10%) . | @O)OKBhMLPH@D):OCH)Rs (¢ j & MOKAL033
ftc; 13,0605 M0 1 90 0 @9 8 M7 6

[z € ts d3 (oY) OHCDyo( @-C=ONH(CH):OCH)] R s ( 6 j &ofn Ot 3
2107fydz; 180 6210 5 5inGe4 3 18:;0 2 Mt 4 180 0 B9 AfPtB; 3 iy ;7 74196 3
1941y dz.

[y CodBes @ | &noRapsindz; @05 Bae3 9 B 0997 ts ;
1980fnts; fEY Oc [(EDCl, U, 3. H. , IHFak3 6% l6ui6Eidy)tetso7 , 1°
(1H, CHbNH, J(CH-CH) = %@H-NH), =3 7 1 vy); 7, G@BHGHN=141H,
L1y); 6,9 Eh.fp (1H, NHa); 6,863%aHCH)) €183, N
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FCH(®)) = 2,2 1vy):b)3;, 33, T6 (:8)H,( 3 8D,C6HGIOEH;, 2 H,

FICHLCH,) = 5,5 1Y) ;a0CH,57CHMEH)( 2H, 5,CH-34 8F; Mdz H6
CH.NH) ; 1,97 CadRle:CHf 2H, 5CB | y) H, CHya B(BH,-CHp)d dzls .
= 5, 616,y) ¥, w)DA HpCH) ) = 216, 8HY)-HDHT( (H)-CH)) =

2,5 Jy). 102Hjdzts, %: C 26 684, %WH 285 B2,9; N1,3, 3;

t § OC MH)05(CONg M Istedt Is Odets dzAndsdfsdis difz j als oz tsizg d

{ Omis aulEOS[CO)g (70 Be, Be@81ROdgthkEds] dg@, 1, 1¢
o 4 Bz mizstedmissets dBjlsddj dz0 o' Hjteydo Odzd 1 tod
Otetsdz®. 1} tsfdzi BCtsdyOddy toj 0S¢ ydd ( § tsdzisQaidz
YyitejL Sodsdibkz M MddadSocjdjd HAEY EHOdj ddw
ftotsf Odzets.dzOWBE dz@ Y j dzdz’ 2 ¢ dz¥ Ols EZ§ Otcdo Oczd HEsfkEA C
koY teH' 2 MisOlS Hjdddd RteskOtscttOW duj MSd
LWdte/ Oy lstsglzdzf &d 1bted | shdetso dz’ § W20 §d disc ) 6, R £o)
10 &6, JABHPS(COo( EHELCHN(CH,CH,0H),)] 14, 16 e, 21 %) .

[dzv S tdgfrzg ¢ MO&E apIshmdz; 3,0 5HAB 7 8,0 1HB9 4 199
fte; fdx6 sMd#R 1c [(CD:CO, U, . H. , 14&-059 #H14o(iPON)BP tets o
H (1H, CEHGH) J= 14 Jvy):; 7CBCH) (=1 H14 CHWY)N,
CHaCH, 3( CHCH) =3T4dpPy, =J 2,5 1vy): BLAHGH) (=1 HL4

F(CHHY) = 2,5.Mf.y);3,486EhgOH)} (34,H 1 2lKCH ,3, 7
FCHLCH) = 5:17, 0%) ;wH)d HHHPCH) ) = 265 7B ymH)I 1 H,
FOHpCH)) = 2,5 1y).

[ dzv Codiftdzp T mPdets, %: C 22, 6; H HwP%CA31, 4
H2,0; N 1,4.

t j OC pudH)0%(CON ) B sdddtsd o - dstesy stedj .

t Ofiso #HOKCOXP (60 de, 0,07 EEsd ), Gseis
nzstesW stedlj o' Hjteydo Odzd 4,5 Y tsf ol s d@dae s datt
( € tsdzgls te s dz- fts5 uvum)in! tojfOlsddadRd@tdrd fudgdted L € s dzts o
EHOdzj dzdv tMisOlsttse dzj ftotstej OcdJtetsoa Oah jets dBste
HeMERr © §td G tsdedy J dzdetsds H O9 dzj dzd d © IseVyteH' 2
My sdz' L so Oded j o8 1+ dzt j dzls O 4§ j IstotsjdapRcda 2 Y jt 14 ditsi OF
WteOSydd f Rf5 8o dgc ¢3:610 %Y ; (36, FLL 4 % ; RO, T %) ;
B, 6 %) .
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[ dzv ¢ sdiflezs € MPS B2 Aplimdz; B0 7 Q6 0Ae2 8 BB 2 1
2016Mmdz; MO0 8BO;0 2 &;9 1 EHMdz;, ME&E.6 0

{ j OF MugHY0%(CONfl BsteW sz dzsds o IsjlsteOn dztstet Is O dzj

t Ofisp EHPOx(CO)J (71 &G, 0, 08 dBEsd ), HBsW s
sjlteOn dztste! sOdzj o Hjtey doOdzd 91 5 § G dz§AAkHzED Is t
(Cdastetsdzr s dzdzem) Mg OC yditets MG Odzd yjtejL S
EHOd] dzd¥ tMisOkStss dzj st Ocdeso Ooh jets Bt
HsfER @ ftod ftddyj dzdesds HOodzjdzdd, O Isoy toH' 2
dMiftsdz L soOdad j o5 + czs j dzls O f j Bletsdzj 2 op'j 2z ez d ®m/j B
WicOCydd Rf HOsBdzds3:, 61,3%6) (3¢ 0 3% 3 )4, o, 201(6 %0) ke
59%).

t J OF judH)05(CO)lfn Btk sdzd detsds © HI R &ZSLOY | Is s dad ks

t Ofis[o@OK(COx] (50 de, 0, 059 EBEBdz6B, ddststizd & d
HdR dzsteOyjIstsdzdlsted dzO o Hjtey do Odzd 36 y fted G
t6j OCYEdzls to s dz' to J{OE fusmipdzlz 8 M dRj ! k2§ Oted o Odzd 1 to
EHOdZ] ddv HJo dsk®dly isjsdaglsde d tz@s Ols bk Oted o Odzd H
HOo dzj ded d, tOMSKDEYSEH ' Rj dzd dzd Rt BOSEELOW dyuj M d
fjltetsdzj 2dz" 2 1 Wdte/ Oyjlstsdz (7:1). 1" Hjdwdd Ho
COs(COpo( M=CHCHCL) 32, 19 B, -BDYLOn( 0O-B=GHEHTL) 33 26
Re, 46 %) .

[ dzv ¢ ts dR Rizg (SomjE fpd dzfy @340Mmts; 8,0 70 6 3@s2 4 ;0 1270 0 8
f; 1399 M®8 7ME 5¢c [(EDCll, U, d3. H. ) : (EH;CH)H =( TTH,3 4
5,88 H (ICHCBHCE 7, 34Cy@DCE, ¢ fit, d3178,.16716 3 8@ 9 u
CO); 169,5 f (1C, NCH)O®2ARdB, M%(1C, 1 THLC] H
C 14,5; H tsgk2yj dN 1 tA].islOdzde. d of f tsczdzj dz t o

[ dzv ¢ 5 dBRzg (S fpd dzfy @309 ts; 8,0 680 5 MO 2 I@st 8 20 1
fte; fGELEMts. WEADCL, G, dg.(14,.NH): , 95 5D CH, *0(CHOsH) =
1 N5, 1%H,08H P@sHCH) = 1 41 y). 102Hjdes, %: C 15
%: C 15; HO0,3; N 1,4.

t 4 OF g 0x(COyg] N dMssteW s dzd dztsdz © - dzsted Mistsdz d3d Is ¢
t Ofils o H1)gOs[COXY (50 6, 0) MBS teiidisdrf 20 (36 3¢,
3 @z FRdstedMmMissets dBjlsddzj dzO o HJj oy do Odids M2y
s5CsdzyOdzdvy toj O¢ydd (SCtdzlstesdzr 5 vum) toj OCyd
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g dzd € O¢ j tefsegy dzjated v tsls  dzj f estej Oc dietso Ooh jEts
bf Otedo Odzd HBMERO ftod §ddyj dzdzsdd HOs dzj dzo
r B0 oY duijMSd ) dNfsd Lse Odedj &g L dzv j dzls O
Ujlsr o] Gmdssdy j W06Qddich BB 8 MPH de@ck 2001 98) dfe
9%),046,10 d&c, 17 %) .

t J OS ygOs{COR]PPN]'ff Hd1 Isd dzOdzd dztsdz © & dzsted fyls tsd

t Ofpls o EHPOKCOWI[PPN] (50 36, 0 ,),0m35 sdfadg®dsd dz0 ( 3 2
BRsdz: ) o 3,5 Bk @dstdisrdsods sdizj dz §tcd ¢t
l sz BGStdyOddw tjosydd (Stdsttsd s sam)
CtosdSk f fMdddSOcjdjd HAEY lsHj dj ddw Hkd) 2[2 P
ftod §dadyj dedatsds H Oo dzj dzd 0 tolsalOtsHs'e A O Wislfnsi C
it sdz L sloddzfgels® f jlstetsdzj2dzr 2 L Wdte/ Oyjlstsdz (
WteOCydd f) Rf6 tc®o dgt (3:840 %) ( A,25 (

t J O¢ ydHO{CORITPPNI'fy Hd! lsd OBddetsds © o d dzed dzq H j d

{ Ofils o HHOKCONY PPN (50 3¢, 0, 08§ Iskfsis@ald dz0 ( 28
Bisd ) o 4 d&dz oddeddzdH j dzn dzStedH O o' Hj teh iy @k
SCtdyOdkd® t©jOCydd (Ctdsttsd f§t vaem) ©j0OSyd
M ddS O djd HdY lsHjdjdd" ds©ls [ BP ®lsGb Odd 5
fsdedy j dedetsds HOodzj degdd, O IlsoytH' 2 6MsOLES HJ d
L dzs jdzls® f jlstesdzj 2dzr 2 1 Wdte/ Oyjlssdz (6:1). 11w
066 3 &c, 81046) &3¢ 0, 52 %)

t J OS ydOs{COR]PPN]'ff dBtsteW tsdzd dztsds © R dzsted Mistsdz d

t Ofyls o BIOKECOWQPPN] (50 d3¢, 0) &GBBY whdztbdzd® (30 e,
9 4,5 &z Cdstedhstsets &ikddj 0 o' Hj tey i &0dzg
5CsdyOded ™ 6 OCydd (Stdbstesdi it zihe @Mizd cyPGHd
M dzd S OG j dzj &3 Hdzw tslsHjdzj dzdv tsls [ PPN] Cl d dzj
L dzs Ol bkEfOtedo Odzd HMER O Htod ftsdedyj dedetsds HC
ntesBOeOY dujMSd M dmMftd Lo Odzdj d3 { dzHRff dals O
ttOo dzr d2 A, 8c( 6 3 %) ;&3¢0 3,8 %) ;d&3cQ, 5 2(%) .

t 4 OC PAYWOsKOy] M HA! IsdzOBddzsds d ~dzsted Mis’ d3 d
I MeEatd BsEMi o ObBsMI |t OHEOM@O)] (SR M,
0,093 ) BBEdfHedH CDEzdasiEd0) k6 OO &5 yjtejL Mmdd
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MsmMism dzOY HY dzdzr 2 wuw i A (3 d3dz) d o©"Hjteydo Odzd
SBtcOL 5o Oded Wy ¥ CdtistisfsUpdzj®MOH C O. | Olsj d3 tcOfmlso tste Izt
ndzsted Mistsets d3j Isddzj dzO Jd36 5 @< 62 H dfests dp'ddO 3 2O ¢z
Jfhy 14 y. 10dzj]j tcOMmMlsotstc HJCOdzlsdtetso Odzd d k&1
tOLHjdvdzd ~RtesBOlscteOW duimMSd o L dzs jdzlsj  jlIste
sfidso dz & WtcOS ydd6 m 1Rf REOGEd IB)BO, 78 %) .

t 4 OF Yydg)(u-COs(CO)(:et ( 5)NCsHsO) | ) Ma @FF b Qiglets dzj

I ol zdzlz  wdzv  g-f)u-Choselapad( «»INC:HO)] (30 d3c,
BRsdzr ) d 0, 6 Bz caxfijls-Dzs@HNtGBC B DOMIso stew dzd 7,
9" Hj tOpaffo 5 MklstsS, MoijHY LO ©jOCydj2 M §sKsh.
Zf Otcdo Odzd HBsMER O ftod §dedy J dedesd3 HOo9 dzj dedd HC
Hdt Isd dzOdsd dzO .u-HN-OCP:R%(@0)s(H (RNCHgO)] 7, 24 e, 80 %.

[ dzv  C s BHrdEl $H B @z, HEA9LMte; 0 580yl dn; fy;l 9IS 5
1960fte; MB30Cf ts ( CDCIORGHBH) 4CH)A-18, 4 MmHX.1H)} sd®kzyj
CtedMlsOdzdzr d o' ftsdzdgj dz t wlsd .

[ dzv € sdfde@?Hij@es, %: C 19, 7; H 1, 6; ;N\41, 4;

t J OC ydHOs{COE( @H=CH-N(Et),) ] ¢ n Sttt tSHBESHId o

Maziste s WS el M’ h Odzd G OL SSBicOL df d3 - dzZStoso BH StE
H)Os(CO)o( @H=CH=N(Et}) ] . t 4 OC yd tsdedzlz ¢ fmdzj M 9" HJ to>
Isj B j wOlslztej 7 HOX Yydd@s dg® HOYBE"O ste ¢cft MY j ¢
ftcod dzj sBrtHdisMisd §steydd (0, 2 z3dz) -BOMIYoEsH
L Oo j tgh j dad tej OCydd ( ¢ tsdzlstctsdz it cft) tcj OC
f sdad 3 § dzdzts O3 HO9 dzj dzd d . 1 s H Odzdz" d3 R § o) Odets
ftej diglzh j Blse j dzdzts
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] z08. OB My H j ded j tafjin frizddj HISEIsG=dad 2
31l 9 jHjdzed §

I dzOh j2 OB sOlstdd o Isjyjddj HdAdl]d das
©6jOCyd2 ScBLbBdaOUdE)owOh jdd?2 oL ddyd' » Gkc
dzj MC & dz! KHEH jodfiPs o 28 M 7 OlsE i@ H &S 1©® & i &) .dz0 o
l 1lsdr tOBBlkOR 9 thdsosdtsd dMftsd L s Odzd ' da
steYy 21 "Hjtedy | CdHidHBSS Oteddd d j S &Ofisj ter
OClkdoOydd GtcOddyjmnsds &odjskd sHoLERsdd |
fsLotsdY jls OCkdodttse Ols! ddscd) twcOddyi MSd,
I sdz N @REOaits ¢ GY@C Y J2 20 BsdtswHjtedd B C By dzj S
Bsdzjj XYY MSdh bkfdsedw i ddoady) OB tge o HEsd
dzO0d B s @§ Jy d 15 flzdzts ) 5 ) ts B d2%(H)1(CHCH)F Is ioQsfCO)1 [ d- O
H)Os( ®H)(CO)] . Sl SRy dzj ST eI jHJHw | 505l aasts p
d3j i sB s datffpls j deyd Odz' dzt€ tsfgdets B Ba@dpt Js dzdzts § 3 Mis ts
IsO¢ ddd ¢ dzQdjlsdgyafonlgly dfftg dzd ¢ Odzn ™, W o dzv, ¥ iy das
fedmcRE€Gr sk dL Ol &t of L dsjuly GalzRd@).ls j ko dzie B H B s
[ (HROS(CO)id (1) L Odzd 5O j s jiflss, 5 jls OC € OC fsHj exls
B ldzdissy jIs dzj c¥is! §eifdztsg @dedy [ ' ¢ MO

Os(CO)4 ‘B Os Os
/ Hx ‘B |l|\ / H\ B / H\
C0)0E—0s(co)y, —> W N\ T o ST N
(CO)3 S\H/ s(CO)s Os (I)s %s (|)s
1 B B

[ d#®3unj dG dadsts H Y d@ship lsfj Ctasotdf cdrgi ifls i @zts © O dad W d3q
U jtod3d dzOdz! dz" 2 o BSHBtSH, BteOL k¥ M d2Mw Jo€ toj L

C zOMmld, ekzdzOH Oj Is OKL risfigte CatsHn Is + & 9 tjoO¢ydwr cdHte
Eedzj otsH[BGESHIs® dzOh j 2 dzOBGtOlsstcdd B' dzts ®©isdz@ickz
o SH tOsH FltclIh®OBd dZzOdZd © o9dH,| ftetslstsdzO fj BBCOL
[ ((H)O(CO)1q]'[:NRsH]" [77]. Clstsls € dzOMisj todz” B] O sdDC I t 5 ¢
delz € dzj sW  dz s Is dzts oz s fzzodzt®© dzd g P M < d A fMtsd Hddzj dzd
1L dzj CSlstetsW d dzd dz" fF], dfighpj s WfigsasQ@ dsdi@].dzj £ MB&OYj Misea j Bto
L dzj S ddses o kOSSR toj OS yH & tcddnjda) s Hsts tOsz]
ofmijrcdsssd ) &3 Isqdzj dz. Idtddn daf) te tisep jOrdgd ded b © W fded dzts iy
tej OCydwrn dJetOsls sy dz 9 O dzlz¥  tois flAf tots I txiEdd tedzjo
Codsf dzj L, S M@is MOBd oRGSHWISE O I daf j§ 19EEHAZO fisls j tc

1j too ts dzO wpOls® Wasg OC yd v L dlgPEzd fi)! S destedmisr 2 oy |
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Oyde<dzd ud M dABRO GY de’s  (de' §, olststedydmdj , { dsHalj Is g
f sdzlz yg dlstso ' j i Hd df)@fCO)i( THCONR,) ], -CN (D
CH=CH;)0%(CO)1q (2).1 Olsj &3 B " dzd dMfdzj Hiso Odz" @JsQLBdd <oz
(HdOLtsBdyd ¢ dztsts € Is O dz, HJOL 58 d § hdtslr deH jOUsitsily O
stej sdudeCdslstste” j  tlsdzd yor sfmw Mgl S fig BydidisHud) @ ds
sCOLOgsmMylsts 1Isd Mtsj Hddgj ded W, dzj ) d3ts,Isfiigfvis dz@ dz'fi
OCIsde@lsmw ftod ¢tdi3dzOlsdets? Isj di3f § tc O)s@rdeQ dztshiy d ts BiA
Is§ uglsts B dalzdjfias ) Oyd < dzduj Ms&did OBddzOBd .

[ Odz! dzj 2" d 3 teOL ofifflds@dgtals ehifhpise' s Pded ¥y o  OdaC
tod OC ydivlssj te sy d ¢ oz g &) OrpliH2), oy © o &b &3J Os®&BRQ " YOL tslsl «
Cdlsj eI OL ddz, Bl sdzd ddd ) Eds dedzafiCdzdids § dzd ¥
LIsd MtsjHddzj dzgdvw wodzwe Isfpw BdzdL € d d&3d OdePetOs Gz
ssysd Ltejddw Mmiste] tsa ddgciaf sslsBydyd]im IS o Myl ddglz, edds{te'te d
HOY Jj bitejlsd Ydsrdid &sBi3d s GEEtcH  ZOYdY Mt bde) dzd
Gl cts®®ISORBISOC Y] GBOLtSoOdd] tdzdetsdittses ftod
l tod dgjddgts > j Is fdzizy d s f hfsicdepLRzR B J s dzOd3d 2 fls O dats
j gt ) tc NOC MP@R(CO)1] ftodo tsHdls ¢ sSBtOL 59 Odzd &
B IsOdzdzs i s dzqf dg it g dz' L o] Gsdpde™siy g6 Wt s dzd dz, Isd s Bts te
fsCOLOdz | St deddsthidzg ddgls , s g tg Auddsdslcw dz0  Is ts, yls ts
oz dzf ptese s G Jl6j s BistgapoO BG8H ) OLgef fOIsT f tots¢
s’ Istse td&PBPdad @dzdz’ &3 .

3.2t j O¢ { §H0s(CO)id (D)) d3tsto W tsdizd Rlaketege d Mils ™ 5 d3j Is d dzj o
CCmy jtod d3j dalstiDifds Eatats e leAiaat® S [y (FGEO(CO)1d  fite Wastslzd dats o3
d HdA dzis oty ts @uds iz y Bk Ols 0. 8 ZOHIBS(A0)1( CH=CH-
NetsHsO) ] My ts Higstépisdfl§ tso r 2 O dz@e@tRd day fdz ¢ sBYf dzj ¢ MOd3,
Oyd ¢ dzd widn ¢ de3§ slsster d3d 3d WPl dizPwiiglr & & 20 M 1 (- O
C)Os(CO)o(:C(CH3)NtisHgO)] (4) fted deyd f d Odz! dets Slsdzd yO4 Isfypw
f sdzlzyd dede” = t©Odeid M Oyd< dzd ud MS fdsd> ¢ @ dz3d dp@dscff.f -
OCIsde Oydw C dzOMmisjtesds mdsted Mistse s WHSHCENBEY d
SBtOL 59 ORI, CiHh €Ny § o tojL izdz sOIsj tBtOL Izj MW
Colsgstly sdzd d f bl tsjsHedidf dzd tc € § O tzazip ddHoEsRiz ) 2 ¢ dzj t
[80]. 1 a3 ks d » Gdz@MBls jtetse, JwOSIsdyjmscd ot ofjna
COyjfmbej foBtsydy n ftosH S s 6u)BHAOR] (B ls ) OO
OH)Os(CO)1q] (6). 5 dzO Mdstgipteds OL &z H I fif " todf 1 datel3yf slaf ¢ @ ts 481,
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ftedmzismiso zs h dr7 o tcf OK ta@ skl Mfnftelj Mezj H ORBd € d 1
sOCyJ oMmikmice f By o toj 82} ¢ Ezdpdz®? toifeQielid of
qdsd ¥ h j2fmw o {(huddizdt @E@AEscteOW dud NS sd Gy Mg dz
1 jtoo 5dz0OYOdz' 8zfstfipls ©Ezsdedzj dzots 4 5 cHB.ERY dfirisC stetso

/Os(CO) A ITI 0Os(CO), 0s(CO),
N \
H\ + CH,Cl, 4 H\ / —H-
N [ j — - = (0C),0s Os(CO) 0(C),0s=<———=0s(CO
(OC)305<H/05(C0)3 o T~20°C 3 \CIH/ 2, 000= ( .
: >==N 0
1 3 CH 4 HC N/
N
[ j 0s(C0), 0s(C0),
+ ° H * H
(OC)3Os<c|>n-Bu (OC)3OS<O>OS(CO)3

5 6 H

{ d#M4t § OC ydKOQOR M dssteW sdzd dasds  ds dRipsiasdign s © s dsd

RsMy jClot’ 5B 0P| iSdsdZj 8 MBEBLT Y SOCJR, oghj Hd
LOodMmddsmisd s |, fisdsqimtapo® Is BW3d dstsp) dz dzj L dzOydls,
f©e0CIsduj MSd dzj <O dzjos0ddsd Yo dE]O ety dzqdddls da' [ tsazd d
dd3j ¢ fils OdzmR@dYdzr S Iste Hdw dLo jflsdses d 70O
b oddizd 0 Ols ' toj Hitjlstds j dpds j dzj clis j O dzO dzts B3 dz S H J t

04

-10 4

-20

A W N A

-30

-40 -

MponyckaHue, %

-50
,Gﬂ —
-70 -

-80

T T T T T T T T T T T ]
2150 2100 2050 2000 1950 1900 1850

-1
BonHoBble yncna, cm

t J#MsR s j Cdter € dzOMls j to dil)Os(COMRMBEIAZEH-X) €ke= NEtO 1; X = NC4HgO - 2; X =
NCHsS-3: X =NCsHio-4) o 1B dzO f) s@O-cStetkzdf jiB. O dzd ?

5 0S¢, -MRECIste MBHHeP&sddEBEd usfes 0dOdse o fi
f sz yj dedes e msMEPEzb . § SARH tej SOk S sk BddL 56
Ofd d3d3d Isted ydz' = &fz@NS ) waz s &y @7 & ¥ Is Is § te d3d
¢ Ote B ts dzdods A" FR) ((KPOLICO)o(c-R)]).

53



-40 4 W } —— (4-H),0s,(CO),PPh,
(u-H)(1-C1)0s,(CO),(:C(CH,INC,H,0

Mponyckanune, %

50 |

-60 . T , T . , . .
2200 2100 2000 1900 1800
BonHOBOE YUCHO, CM '

t dMER MY j Clsts € sad3tfigitg o) ded d Mts MY j ¢ Istosth) @PORCOPBEFc S C &

Cithij Ciste € 8t ezj SiygBisdzj Is dzr 2 fny thiflscodgCsdr) Iff ds lis s fis dizk
CHEtzfflowL Odedzgs? ME e EEEE2 L b dikdEds©c & WOudsAs dst
Bstel sdfr@zj s HEzBdjkktss, Ml jlshlse ztOHEXs g afmh
Z0 folstdy Jjey (5 H ddts 26 duHte  H dEHOP PGl dsj  EodisHides d
oH SO f £ Mdc dzOdse dGitel sdzd dats oitle 9 Yot M@).d3j dzls
Ity jSstej S OteBj dsotsets Ctsdsf dzj SMO dzOB dzs H O
Bilsdd ds2d cBEfES sotscts cdHEdHBEEE OlsdoO
ddzls j deihfd o detsfyls j 2 6: 1, Yylsts EZCOL" 90jls dzO MmEhj
JLe®Rjttss. wdedzOdz B sdddsostsets Wit dj dls O
fMdzsy § dz2 5 MteOo dzj dzd ® dpytsdztdneyty S dstiissicts difeidpefaf adzabradz © 3
3. H., 3.8®JH & H. d 4

G dOd Bjlddjdser n ctkzflf, tcOf] shgysy dzdz
Mddz dzsj fsdzj, O MmMdcdzOdzr Bjlsdazj dese’ & &Y (.
fMdzOB sy . tOLdduyud) ¢®n -~ dagd Ut - MY 5 OMY 5dzts
B4 Isd dzj dfstets Is:ts detwod H d d3tiplplzy, L Odets fp  OfMd dsdzd Isted ydz' «
Bl tsdzd dzts z® & Ry leak®On dIs j dz' dzets B dzdy O2h d5 € Otes tsdzd

54



2958
/_

-13.563

1 — 4370
¢ — 3.966
— 3856
o 2986
—
—— -15.282

37 35 i 2.8

4762

T

e
I ?!0 U

I I 4.|8 A I 3.|8 I I I 3.IG I I A

68 ma

t M7 HC St MY JCister d fdstiedziClskzde to R4y QlzjoCtdifitos ffyy J € Is to

qdzHdo dHEZOdz! detsets Este W ts dzd dzO

¢ nd d3dzd Is te d ydzts § tcOMY sdztsy § dzd 4§ BstelW sdzd dzts o s G
C OB | dztso 56 tsts s dat§ 5 P Kz @' dzts C dzOMmis | da@aB @ias H G jlddr@dze
Cted Mis Odzdzd y4 M¢ 52 ) IsidsHLS Is tm t© ftelg” dRlplsty dzth)fgdg ta 26 Is Iz te da
B dzs ¢ 6 d s OdAO d BAZOMB jHe@rei¢) Mdzj Hizjls, yYbts MWL
Ossliicdz ZcdzjtesHO d Obt@tcd shidw dzj MEtsd ¢ &
fnaw v wf o djlsOddsts Oded W M U2RU)IB&FIH d dep dai vdFtsy) tathtsd
slsdzi Mlsd ¢ Aftsdzkzlsstedzts?20 (1, 33 U) . ENO e dptsai @Y
H J dzts € O dad dz jOytEfte?s dzf dztsols dastinsRff § oN1 H 1 d dstsldse W o dzw §
ftodyddzts? Ists@ts4  glstuslsWwdqigls j tiss s izst Qdaiipkzes ® j § 5 dzr
Coisf dzj S Mtse ! C Ot j daSlp ' d3fB dzrgd O P lizh CaRIMts € 52
( MilsOB d dz' dztsfls* ¥ ) 9  dftstidafdz O Hztlzdzls g dz’ zdipsi®s o B ts® dzjz &g C

Emists?2 yde tsfisd fn dzd @3 dBts Y dats MtcOo dzd Is ! ) ts |
dBdHOOBa] datizd & GdI8EBTE
s OCtslsdsj yOedzsfyy C dkOMbf jcmisoa lzj Is ) 9 dHj H

MicsBOISSeteOW dyd MSd tOLHjdzdIls: 1Isd dLsdj ter dzj
Llsts LA ter o9twOh jdedv ( tots OO € B)ls sikls gats fighfslss jizds!
Hiclzaolzoas 1 ftod dzOGtej o Odedd. 1 dzv ftese j oCHiC [libse s

55



Bsdzd sstced dzc tcOise SKIO] € A Eikp deid) cBBEZROS K M3 7 0
48) . 10 Mmshistsv deQjcds j © RPHBEEIEL) 14 tzd d L B dzj ded W i3 o
GdHtcdHdzr = Oltdiisco o9 BHESIEGEBHO.

298K ]

L

320K

L_
.

340K

360K

370K

P
“I;"

T — 1 r - T 1 T T r T T r T T T T T
-13.3 -14 -14.5 -15 -15,5 M0

[ M HC St MY jcOEss st 048 daPdghisjj DO dzj298ls 370 j 6 Ols Iz

sO¢ MmdjHizjls dL HOdede't~d, M8 ftspn fily @afdz dsdg dslf J dz
370s dzj ftodo gyiztzj &d*¥ Mtsisdsh jddw ddlsj dide datsf
MHodetse MdedzOdzsce GcdHicdHdZ » Oltdiite o BHEBSKGEH
Ldgj e jlsduj MCsEfsn B! B sdts dL tsdEj tc Ot ddd yH )L dzte
fMls OB d dz dzsfls: 1 Istsets fMtsj Hddzj dzd W .

[ dzv  fmtsj wdldejpdzdWslsy d3C ddz" &5 d rRuzisd s RI® M 6§ tets D dz
M dd r. c. 1 it & iPdsty detsfpdapdz fotic h 6 gs flal tsde 3Oy d s d
Odz0dzd L tsls deisdpffssjod Ldds i A O ©WBJ] G5 ety d € OF thd st
ftotsdLotsHddznY CBdf GOy tsdfiess steslsOd tlsdzsdls j
fl yjdzr¥ dzOAtsyHjdeY CtdWtstod3j @, tlso jyos h jcts
HOdzdds&EdsO (  ( Is s to ) dutstia®zC22). t HOsfildtidsut®e d 2 o ' 1ff tealzdpvtsdis
f tsSdMERA ] € tsdzls d dzz Q@ izksdggtgdgsts dzj S dzw todz” 7 oL Od s H j 2
fMtcj H[BS. 1 © slsj deyd Odz' dzts 2 Ctedots? 1 afdgeds toj ezdzy G
Ctod Mls Odzdzd Y MSsets MsMmisswdadw dd3j jsMmy ¢ dztsB Oz ¢
ztsC Odz dz" 7 osd dzd B @O A tdd (G2A=0 ABD A Otc' 3BAJ YtepD
MsMisOoa dzv jIs 4,3. @5H @&y PBHAL 57 Cr 3/ idsdzr . 1 Odzd y
BOCMI Bzditses dz0 § slsj dzyd Odz! dets?2 Ctedots?2 o dazjstsj dz
9 00dz fis®'L @ d3tsB[ 153 M s &z YO 'ls ts A d3 do, Mz ASited 30 dz! dzr 2

56



f Gjldzy ik’ Ctedobk® odizlste] deglzfp G Y o CRHF ey 7S €¢ &
feOClsdujmSd daj ocdzdw jls 2O Ctsdel StesOYdsdadetsj ME

60

50

40

30

t, Sry/ dssdz

20

10

0

-10

0 50 100 150 200 250 300 350

{ dM) slsj dzyd Odz' dzO% Ctcdo OV o dzlz & to ji ddpj UG ts  oHtal®h JCdac [SSOARlS.
[HBZO dL dOdetdjj o' ¢k i} w® frdzss REPIALEH O | Is f)
Ve jted dgj dzls Oz dgts f sdzzuj dedets 2 MlstelzClsikztej (f & ¢
Bsckls B! (o] 19Ut HipeRedNG st O dz 43, 75 S %/
5457C [ 3/ ddsaidH d BE®BEPL 5o Odzdj o tjOSyddideasgfls d
Cddzj sdud MSdd ¢ tedyddz .

co co

t 6500 flsts2 Yt ezl s to BRI TSR el 05 (300 O &)

I ©l©O®&s ¢HOBMO M [B8ERdidds ORdMY Misd Hddzj dz
Mlstots j dedf s dlz  j dzdz’ j , (6 E3gzCEB) B a@®zsaf@zd j § OB j dat
o 1ldf tjOLHdYE f@sdfyy s GHislete Oydfydz o vQ dgPd
s B3 j e OBBLC Ml 0Ptshdzj Hizs M dd3 tslsh j § dzj dadGeds Iz § 4 dat
0SIsdo Oydw Istod ! 6§ @&0REED(NCMe),] ftedosHdls ¢ Bt
CzOMlsjte® f dsMisdS e 9] dzOdzq dats & o Wdzike & OB iz

57



s
\
_=0s(CO), \/Os(CO)3

A // NMe, 125°C

(oc)3°s\\/o (co) -2C0 (OC)aos/ /
S
c// ’ \ / co
| (CO) .=NMe,
e
° :
Ph
S 0s(CO),4 gh 0s(CO),
/) > CH,(NMe,), 98°C // — / 4
(OC)sosQ o > 00108 ™\ + Me,NH
\ /Os(CO)3 - \ /Os(CO)2
H H |
H SNMe,
NCMe E‘Z'f\ H
‘/OS(CO),; NEL: B0°C /c_ c/ 05(c0)
H 4
oonor__| et ]|
0s(CO), -2H;CN -H, 0208\
| \H/Os(CO)3

NCMe

t d5LRrRL ol5jdE) § ftedd3jte” OCIsdo Oysfifdsdodsd detse ¢ dzOfls g

] Oy des Blsdsjlsgls! , ylsts o ftedeojny deder & § tod &5j
sj B jeOkLOR, o O] &Lj ko CEMsEY Y H? o OB Sk
Bsdz h g dzfjlse | o) diktt©E@dziddakds Zfdzse g w o

331 | S st I Mo O BB | s B dzj ¢ MO

{HdzddB3 dL fjtea’ n otfmHgigtss, IO nArsisicRdiug fifns o
Mos2MmMlse fdzkyj dzdzse 5 dzOd3q dz€ @ s jodzyo tsc o to ezl dk
MtsjHddd ddy ¢ Cogfdj Mo Adhj s tscts b ¢ dath o
Csdizf dzj CMOBI Adh jtesoamMEtsets Isdf O B ydets dzOL " ¢
s §Jdd ¢ O JL8steiz" &3 dzd © Gtize @BEd dL Od3d fMls
COtcB jdzsotsGts OlBO Ekcddzj tesHO. sOteB j dz 9o s O¢ c
Ldzy Clstalisw daizf MewiL d M yjd3 OSdJ M Hddzj dad v
COtcB j dzeso ™ d3d $tsdgff dizjj SMOB iesCsoaMEsets Isdf O, dzOf
Ctsd3tf dzj € M B lsOdzdzso o orf MsCts2 Mlsjifjded ¢ dMm
C OtcB j dzgso sd3 Ols ts d3j dz ldz6 Cdzf) e =G ©Odzf figyORchip @ Dfridstafcfuyp® Is?j dz'
LOteWH d, Mdzj Hts9 Olsj dz' dgts, WwWodzw jlsmw dzlz€ dzj s¥W  dzts
ez C dzj sW ddz dz" &z C OteB jdetso ™ di3d S tsdi3f dzj € MO BJ .

f‘@
@ O \\\\\0 0 @ \\\\

b()\o S O\,

KapOens! @umrepa KapoOens! I1Ipoxa
tdB2uvdfr Bi@eer nj SChigstef df dr 1 dzj Clstesdzdztsy Mistetsy

58



us @ dzOMmdats  dzd Is j to O3k & dze3 € D dz6f@ s | dzts o 5 Eas Clz ¢ dz
clt M jCdetcOEY HO COteBtsdaddz’ dg' 7 Std3f dzj CMse A dF
220360 d3. H. lted +Itsds L dOyJ dedv B tsdmdvj $3IsQHY dafz.C
fMsH jtey O dr O&StSCMdd dr jS QO BE Mt T dzgf ¢ MR- ,Is st
LOid MisdlIsj dzd, ~dd3dud fipScdid] whHoBoHe] IsCidte BSY idRtBoPisGlixiz &

sdzjHEjls SOCy] LOMKjIsdls! , vylsts {lsts L dzOyj dfj
MsHj ey dls &jlsOdzdz o ddL ¢ &8RYJfflsjsfefated EAY § iPdizH dzd |
slsdzj Mls dS & d§f dzj SAMEPd eseo MS sEs Isdf O. Clts o)

LeMY jted 3 dels Odz detsj  ICtsgifiste § Wi Cdedejj. tlstsets  Ms
COkB jdesosEts bedjtesHO d&jjilks RdidujmMSd2 MmHe

d L dsjddn egafdzdz" o5q

T T T T T T T T T T T T T T T T T T T T T T T T T T
250 200 150 100 50 PPM

td®"Ccft MmYyjClstc 46@DBY dzj ¢ MO

sOC B’ &z MSOOORsdz®s MY kcEdzjtesH o Adhjse
L dzj ClstetsWwddz! dz" § Meats2MmMlsea © d, COC Mmdzjufmlso dj,
5B dZOH Otfsls MR d MdzsIs d@™dnls I stetse jtodls! CdMmdztsilsde j
dzd ¢ OdzH O d3tsy dztsff s T RIPFPEUG d IgB d3y gD s psdi B H §f tod
mMddz desets hdeseo Odedv, IsSOBGCsls & @S dzfi3p b q 2o BEzO «
dzj Cslsster | GiMdeseo Odedv dBRsdzslf B8ftse dzlo j s dzg®M dolg O&
Citf dzj[®BMtsovBES st tsor j Istey nt dzj € Istetsdzdz §
COteB tsdzd dz' dz' = € tsdgtf cAPER B OO ) dgd Y dzr 3 dzlf96,9Z] sW d
v fwese jdd tj OLMNEDH:ONa® GMAPIIIL O 1 © -~ t5H =iz tejdQE]Y df
Ny jCOoGSt tj0Cydohdalshihng . ©jo0cydd fed!
zd3j dz' N jodEfjidzind o detsisd fMd e dzOdzO d3j et tz' dtig? v fgdeizyf
LOBj M jded j &3 otSHEBSIGSHO dz2O Hj2Is]jted?. l1tod O Ists
dzj NS sdz' C 5 o) zOF MBS f Gzj 3B rd 1 Y& H. ), ybts, ¢
MowLOdts M LOBINJdedd B3 REMGFECEYythEts OlsBO - dst

59



0Os(C0), 0Os(CO),
£\ £\
(0C),0s os(co), _Naocb,/cD;0D (0C),0s<——0s(CO)
3 \cl/l 2 2., 3 \0/' 2
.\\ CD; Ry
H3C N/w D3C N /w
K/o K/O
7

4

t dBdt | OSSO MR kD] 2 Is j to d tc ] az@ dedz'dzds @B v o
RsMf jClste GBLOLESN jEEMY N sl o fJfugj Wz 'ls s  § to]
MtcOodej dedd M dMrtHd &3 ¢ i dzf G, MiEEEEMIs T s
9" MBS do DN syffile ¢ Gldeshdlsj dz' detsts fstzo Wlsitg G -
o Rsy jClstej dL o j flsdetsid)s(CATEHORELDRLEIC[BOP ¢ 26 @ [ t
fMiCjstese § ZOMEFSEO " 4 QPsBY " jldad ] o SHEEEHO dzO
fsulsd Stsdduj Mmise j dadats.

H

1947 <

-1
BonHoBbIE YWCNa CM

ks By gt o

t dB5 R MY j Cdbtodstsdey € dz"

ltotso jHY dzdzr j] dzOd3sd 1 S Mt j tod d3 dzls r dzQdigfn 1sSo G tdeaH jo ok
C sy dzj fhthysw o @G dsi dztsIs dets fyls + ,  Chfotas?fipistpdd dzalalp™ | tots o f)
Cltdimmdzj H s Odpdf js dz! L 59 OdzZlW dzj H | 2 Isj tdg]jtatdsog fggdin &2
fills OB d dz' dzts ) I7cft CBBOIESS QOO dzts, Ylbsts 1t ftsj Hddzj dz
ZOctej o Odedd o B.tsddl tsifig s wisifj0 OzAc tej o Odzd W  § tets d fr
dL d3d dzgj ded § ~ d d3qinydj dnde@sdzie® yigesedsj ds@ Is+ , ylsts o 4®ls dz(
o ocfffjStej] {ltsét CdkOMIsjt® dOBM& HOjIsMY Istsd

SL dzO @S C o dflalzi St j s JLEsd] e o ©Oh Qe v 1 ik o
60



C ZOMIFjBte @z § sdzz yj dz st das S te d ) lsjOdkstn Isde 2 © & I s dedzd dz
ftc Oo dzjHdedzds difsd € s 3 dzj € i O3 I§ € Ot B Bzt d digdded W € (
COMY sdtsy j dz ddzOyj slsdatsfidls § dzO dgtsdpdatsOlszm dzdas@Ri S Hix
1CoOdOd dzs?2 §sIgyfipPse ME S degf dzj € M j

l

CH, NpoTOHBI
Tonyon CHy

OCH4 }L OcTaTouHble

T T
3.0 135 m.a.

30°C Fa¥al I P L PV . JI L, Fat i EoLTY

60°C e L M Faghs ¥
B0°C e MUL

100 %c_ | N

T T T T T T T T T T T T T T T T T T T T T T
4.0 35 3.0 25 20 m.g.

t B6HC [ th j Slter TolzMGB:jite® tcOL tzg Bz BOBE GO §tedo jHj dz
CdHEedHdZEE s OsdBO sBHEEBHO ftod Sjn g Isjd&

SOC dL,azj Rlsdiste’ | COwBjdsor | SCtdfdjSimr Mt
& Is Ols jeaizgf %) O das@], flssd o0y der j HdW e Odd uj M
&) BOdse Oy de¥ twsd o |ENsdIr (asdeisi 66O D G ¥ &) &
d ¢ OEEl@] v i SSEdfsd) gstgazze " 5! Hshls®ls 5
o kfmasedw¥ns t©jOSydd (o Itd3 ydHi@z dzjfdefd” ~9 i fthif
M shcodlsgHOlae] O ydd iR de@ e Bden @ ¢ dzj. § BH St
foso jtod dzd zOB d dz' dats i) lsS @ iPkos tg BEs® S dsd g & [Oteafi ¥, d
Csltster 2 MismMsejd LOGj" Ok Bdjj &osdd d j
Codf dzj Cfse. [ HAEAID cHIg®G €] QUOURIW | dzd ¥ ot Hedee §d
dzj C OteBj dzsotsets dzdc OdzH ©. [ BtOL k8 " dfiPfinjvlolptdin 4 G :
matsy d?2 mts M jSstesd3 dMna BH dSG S Mtsd Hddzj ded W,
CssHdddiese Odzdzgscd s Istod ¥ j dad dzW sM¥ d dzO.

sdzjHkjls Bldijlsdls: , ykst jdodkdd" &0 &GjEhss:?
stokHdes MddzsjL deks sfw. RO Ehss2 ydS8tigh™ h&o§ s
CosteHddzOydj2 &0 HobkR OltdkOn &jlsOddess, ylst i
CtsRf dzj SMtsds + dzj Clstetsdzdzs? M d Mmisj B3 H dzf stz i ses{cs o t

61



igiN- (1,33 d 1,47 Odz6 fiylsds] d3dzjinSsliststs deds@ps o Jf diatzts i
M3y h Ojlsmw ) dJcOdzHO &0 Sd&Omisjte. 1Bt
ftedosHdls Sf HdssMdijdedlsdz’ = € sdzj B Odzd AY @ffls B Ssdz@d f)
lofntc Oo ddj daf dzO dzts ¢ d Y dA @Rd B t& dich de'd dz'tso3 10, dz fij Is j ftetfcsdfls ©
fese j Misd M ¢ s et dUaf@E® jOEgdz | dZO BB dzs 3 dzj S Slsster
e sBBH 7 jdOdddse . 8 ([#)COKQUH CH=GONEE)]) &P
ndzstectso SHiStesHEISAZ fftoj HY t5dzO ¢ HIDHAs iy | dadoOE o3t wzth g s plae
zdets wOMac" G i B teOL 56 Bdstf fzscH) QCHEQHYOK(CO)
ZrsHESdR Odd dzO o O dG3e3ts.dzd laz@ef @RGP O §f tetso sSH  dzd o
Tdztstotso SHOPBHBHiE B ftoj Ho Oted s j dz' desEé s tsikzh j dzdw tc O
HOZH@GSt , ftesdMAtHdl HJjSBBEHdEZOYdY e Odzd U j
CdHtc PR sdfj L Zdzt sOIsj] o toj OSydsddtsd tOMss ttej
¢ MkzmdzOw ¢ dfiydztsls Off te t5 oistm(d dshj @6 jydf dets tshkzh jHzdzs &
Cit MiEIBPEjdsdkhksects ©OMss BEORBEREZOLEEHE Ok 6 MY
nzstctEBEOSY 5 H ods 2 jdes@d3d@ . L

0s(c0),

AN 1

—g0c (0C)305\ /Os(C0)3 + H,C H + [NH,Et,]CI
- cl

€DCl,/H,0

0s(co), o1 )I\
] H,C OH
/ \
(0C),0s 0s(CO); + HCl —]
N S
CH
:C|H 0s(CO), ® o
Et,N CH
Et,N cod, LM\ § \2/ :
2 0 (0C);0s——=0s(CO); +
T~20°C \CI/ |

cl
{ BZu R jhO] o eOh | dzd 281f tNdgtoigjSofsH S tets H 15 d3
OCdd CEEOSHEOMBHEO dstto BH o 5 MR sty dodtets) |
fshdzj Hiddg Bl o 52 dats§ Bl ™ j f dzgf tePezn OS & S s RS g
G dHWaxfdzgj MC d da fijdstss 2Puafjof WiIsiseo zdls jets o' HJ dzd dad

34t jOCydd CdkOMbjtO 1 M cjlsjtesyds ddyujmsddd
MtsHjtey O disd olbttes? ¢jlstesOltdg

stsls WOCk, vyt COtsjdasor j ¢ i dzj Cdbyl dzti B dzc
Gjlsjteisdgd S dgtsH jto) ON d B3 ,HYotB Iz @ § ldzj tecksolils s @ s 0 j Ml o
sdtsBstel sdzddtsd, o cjlsjtsydsd) €ahitfstcdsussidis ] i
CEMYyJeddsd dels §5C0OL0dz, UbH (Y tsdf Sdsigss k@R gBaNEd
Cuflzi ¢ M ¢ Ot dassl) EHCO)RALEHS)M:H:S)] CLO) d ¢ izOMls § te

62



O dz0 dzts ¢ @ Y fz(-HPO(CO)1o( TH=CH-NusHsS)] (9). wlstetsj dzdyjs j 156 dzdl Ezd

B dzts kZMlsOdztse dzj dats dzO-, sdefS @ dzd 4 1 O dadizj 23 rigls dzts 6

v O B 2dz d
uf jCIster Hed td ¢ a3t dz)4s Mtse 9

s sy dzj ¢ RS (G6J€EmMOtpB'™H cft (CDCI d. H.)
9 |[[ (H)Os(COy @H=CH [2096 fMmtc; 20[7 H. ( 13CHCH)CHL 3,33 | y)
Nét sHgS)] 2014 fy; 199|(H ICH; F( CHCH) = *CHuH =4

1983 fdz;, 19(2,5 Jip),;9 3MyACH. ( 8
Is d ts Bts te W -t bzg @z, H-He P(CHu-H) =
2,4 1v)

10 (D (O 2096 Mmk; 20|37i3, 9. (85d,5 G & daf &)
Cl)Os(CO)C(CHg)Nu4HgS)] [2009 fte; 2 0|w-uHsi &3 dz. d L tsod3 3t JeHs 4B ) €
fMte; 1983MdnpdadL siBAIPG( 1e-HitsMmdz. dits
1969 fdz; 19/1530c( 1g-HiBddz. dL 5dj ts)

11 [[ (H)Os(CO)o( @H=CH [2094Mmt; 204|6, 9n. ( (HCHCHQH;= J13, 7

NttsHzo)] 2012897M; 1|(IH, 1CH; JCHCH) = 137; XCHu-H) =25
1967M, 1946| vy);i3353( 10fidy j5uchue

(11-HPCHH) = 2,4 Jv)

12[ (O ¢ O 2094 fy; 2f9;5(H cf@EDCK U, d3w3): (30

ClOs(COXC(CHy)NttsHy)] (2007 Mmte; 20| d§J tedH dede)3 -HBIs 637 de.
fMdz; 1973 fMdddL sd3j &) 31 BH:8tsdz. d1 t5¢
1946 Mmdz. 1359c( 1 e-Hi sMmdz. dU53Hj(tdn;
eHidgddz. dL sd3j te) .

13 | [( ®I)Os(CO) TH=CH 2095 fMdz; 209 ( Md3j ' dGar8dBj%aaHH6 4 %) : 7
NH (& H,);0CHs)] 2012 f; 1997 (@H CHbNH, JCH-CH) = ¥@H-NHW\F7
1970 fts. 1Yy); 7,08 HHCHCTCH) <€HhA
6,9 kh.Mm 6,186, ENHafm ;( 1 H
H.ls. (¥eHCHQH,= J1%CHT &)y
= 2,2 1vY),; 3b)37 3 3(63 Hy
OCHa ) ; 3, 6 ,bBCH{ BEH,CHLHS5,5
L 4); 3, 53a0GH, (@HACH,) €58
1Y) ;33286fmdz..,MH) (2H, 9T
(2H, CHb, F(CH-CH,) = 5, 8 1Y) ;
(2H, CH,a, F(CH,-CH,) = 5,64 )j -16,73H (1H,

( ®a, P( (H)-CH)) =2,54 ¥ -16,8H(1H, -(
H)b, F( (H)-CH)) = 2,54 ¥

14 |[ (H)Os(CO) @H=CH 2098 Mmdz; 209 (Mosj ! dladdBUEHH9 0 %) : 8§
N(&H,CH,0H),)] 2014 f); 129904 (@H CHaN,J CHCH) = 14 1) ;
1968 fydz; 192F( CHCH) = 14 1vy); 5, 43
F(CHCH) =%c#HHDY, =J2,5
(1H,CHbCH, J CHCH) =% Cc#-Hay,
2,5 0y kh. .., 308Bp; 3
3,71 Is (J4COH,CHR CH 5-15, PO
(LHH(JOH)CH) ) = 265731
( 1HHDP(FOHPCH) ) = 2,5 4

63



AL

» 3.0 28 7 -16.7  m.A.

=

7.0 3.6

{ B8 Bdzj S bk dzv tedzOW Hip b WS SHsaef o S f O
S OtcB | dzsaf§f WiCYis HOMMg &5 SO xj CO0C d jets
OO MRy jIs H o O el HdgtMOOEs O dls j dOs@imn e ¥ dzgfh j dzd
JLEBE Slsste’ | oW o dw s lasip | azh el Bzd Metsgs s ozt @
Bjlsdete? cwokf§r d ¢dHtsdHodDL zsQls wddasn) daffsto SEsEHs@

JJM}”JH:I R |

— T T T T " T T "
3 2.8 -13.5 -14 -14.5 -15 -15.5 m.a.

td®AHC [t MiSjdEdE®0e B dzOMisd Mdc dzOdzse d3j Isddz' dets? Golzf |

[SOLOdsM! , ybts or ntsH S dzOMbjtd fH SBsHEBEHEFEO
LOdj sdets ko j dzd yd dzimw 5 ftc Oo3dpj dad f O Chy dafr Afis H dg it
I sLde Cdzts o Hifystksy Pdgd 120 o G jlsj tetsyd $ dzgsts 1 ji ldzts
o zgwzO or AtsH' d Mmtlsdash jdzdj ¢ &zOMmlsjtetso .Mdz¢ Ots
jett jfictsp dzO ftotso jHj dzO Lff) OF tjtf ¥ tc § waPdgts 31c OC Sls s to
olststeisEts G bsfifctsdd IsLswmoO0 dzd | otc | @&Qdits & d Ytz F 5 tcdeB
d dzls j efifpdisss yS d Litej dzedw o dzd v ded v o lststcfsE@®L @dptsifs st
9" AtsH ¢ s BFHQSECHN THEGH-NusH1)] (11) & 1 Ists?2 ] @D WJ dic O
Bsdz, Wiz o " M ¢APHAM)C(CHyNEsH1)] (12, ¢ O¢ f OO dADugs o

64



v OB dd yO3
I T AR wOMmls jAeEatidzj SMse M j &zOdBddetso ™ &3 d S OGH{HIso @ di3d
H)05(CO)d e § Is§ tesyd ¢ dzd wJ MC § dgth tc @ & dzFdsdz & d dzj dzts o3

o d3q (@) 1T 5 6 ®B)0s(COpo( @H=CH-X)] 2% |1 " = & @I) (COOS(CORC(CHy)X]® 9
[ Stel sdzd o 9 22
5 dtsBsEY S| 15 25
1 df jtedHd|30 15

1 sdzkyj dedz' | 2 tod L zdz' Is®p teH jzd\OdErooj@idisy j dz@ st
9" AntsHB CdOMIsjtetse JdzOBddseatsets d §C OteBj dztso tsc
fdf j tcdisditp.dzjlEdri2tsn OtceOC Isj ted L 59 Ogz" i dpd@" Isdgxfs Ml s f
1 odzj d3j dzls dzts G 5 OdzOdzd L O. [ dzw dzd ~ f tsdzkz yj dz'
tcj dzisfglg tddisC Is z to dz' w2 | Qdzs@dDefi® ddelef jjt ¢ ¢ fo dHlg Is s dzisfgldzp Iz
tisd Mmtsj o Gdzfaz©d2se Qdede” (5 Mistets ded® ¢ s dzf &
sdsistel sdzddztso " d3 WtcOe di3j dz2ls O3 dzd ¢ OcdzH ts @ .

t dB0f sdzj S zdzbtsdzS jskigr S18GRE dzj S Mts

tiLkd O  d ff)dzj SHAED PGS )t sttt to W & dzd dats
fdfjtedrnddesds dzj HOdd GHBSL OUBRSES o jlsO dzC
fsdsyjddd 4 c¢jljtsyds 0 &O doj iglop idds alzf dzdzls2 ¢
foskold SOCE?2 LWWjClk o tjOSCydwn M Ovyddsdsyy]
OltskO OLBlkO jIhg! luts dfly pdzedinsj &€ ydd M kOSdkd O
O dzOd3d, COC 3§ Isddztse " Bo_NCHICHAH, ACEs §f @ dztdsdin@{ds dsda@izt
(N(CH,CH,OH)5).

65



0s(CO),

™
L

H

AN /\/\ CH,Cl, T~20°C
> fo) NH . S (OC)3OS

, 0s(CO),

/
\

0s(C0), |

H

N
2%
3

(00);05 <= >Os(c0)3 0s(co),
H OH
N AN
| (00);05——=0s(co),
j 1 CH,Cl, T~20°C ‘C|“
T ho OH  -CH,CH,OH :CH

|
HOJ/ IOH

t dBLuR &5 ©j@9,08Cd (M ¥ desd §5EY O kOB it &

fiLkd O 1CMfjedd dsss §sCO0L Odd, ybkt
wo W lsfw C d&zOfls e o3 s f OEpi®dgi4 (i dZBid dzsh T
6] OCydtddzs? Mdsj Mg COtesj dzsor Risgdg®ils | tekot s ds
CjljcsOcdBO o OBddO: MOEs s Mjiej daj S OLT
tod OC yd d OLmzAsMPLidtald Mtsd Hddaj dedV &3 d ~ dzsted Misr o3

35RMMdzj Hiseo Odedj ftotsMmistcOdzMmise jdzder = + WW jClstse

ftosdLotsHd i3 BsteWtsdzddd d fdfjtedHddzO

[BtcOL so Odzdj ¢ dzOfplsjtetseo M) j dzgOdzddetsor d3 d € Ot
wigl s ftoswedwPBmel p M st osistp tels g | dets i) Is1 O
OdzOdzdL O, ECOL"90Ojls dzO eodzdwdedj Mmlsjtej sndad yg f
ltesmistcOdzmise j dadz” j f oW g &bss Isfgpz yf t6d I M sdz' L s9 O
sBi v dsde’ A tcj OG J dzglstso . 1 ol jloisjdgiy dEQjdeS y & ¥ doffs d et
fMtsHjtey O ddd 2 6] dyjsis/dsdzditste ¥ tsietzff digslezd dff Y Bted H  dats
Eydlsr 9 Ols Is ts, ylsts b£ d@steW sdzd dz0 dzzd3j s Oydw
fdf j odiHsOsdz@IstsBO OL s5IsO. wdzjHEZjls 1§QC yjOd3f dyislsf’ls
ydSedazdyj mSédj Ekcedzj otsHEStoiSHT ftcdotsHdls € otsL dzd ¢
Fedzj e®90.C OC CdzOfMmlsjte M COteB jdetsoa’™ d3 dzd ¢ OdzgH 53
olsstesets OMddidsj Isted yj MEtsets yjdelstc® o Btsdagt€az,dzj
Clstster | ftoswo dw dHSfipf to dfgf jtStdsde OB toj H j dzv dzdz R
COL HJdzjd  dzO0 sy tEsdis" dstidisg(ls Oy sdts) | d
Bilsddz dgr 7 ctolkzff o sy jddWrn 63 ,sG totshsufdzdpdts j

66



fted o j fiffsddz’ Qs i ls te O dzfls o § dzdz’ BY ta jOflsddrmislaj igdnwddsls s B
COtcB j dzgtso s@ts dzd ¢ OdzH O

v O B 4dz d
af jCter Hed td S sdi3f a1 Mse 1

s s dzj ¢ M Rs (Gj6GomMOBE(H cft (CDLCI & H.)
15 |[ (H)Os(CO)( D 209td; M2049 |( Md3j M' dIBARABESL0 %) 7, 04 H
CH=CHNu-H.;)] |fte: 2012 f;|FCHCH) = 14 Jvy): 6CHGHH £ 1H

fts; 1979 Mmte5, 1 HH (MCHCHELHb, f@-(dy),) = 2
4,8 HH ((CHCH) CHa 1%H(®) )J = 2
1,91, 6 cwkzff O fd@dH)(8H,,;337CH

FCHsCH) = 2 4 y) ;s ACHIGH)H A 3H,
H (1Hb F(GOHCH) = 1,7 4 yjHa), 16
FOEHCH) = 1,7 1v).
16 |[ (H)Os(CO)o( 02096 Mmtc; 20(/6, 95 H. {LCHWCHICH; 1B, 6H,ICH) ;
CH=CH f); 2039 Mte; | CHCH) = CBuH) 41=y;2.,J1 1Y) ; |
Nt 6H1,0)] fl; 1983 Mmdz (2,98 ., 2,61 H,. A6 HdldGRSHEES G
16, 8HH-HePCHu-H) = 2,3 1 y).

17 [[ KD ¢ O 2095 f); 205[360i4, 43 Mmdz. . ( Hd B Isd dzdddaty s
Cl)OS(COXC(CH; [2 007 fts; 2 0|uHg);-13,5¢;-13,57:15,2;-15,30 ¢ (1Hg-H).
)Nt 6H1,0)] fte; 1983 fMd

I Hj2Mmie dlsj-ted dffisdElid )] R BOEEZ j sy ksd S ¢ &zOf
j ZOBd dzso et Isdf O, ot Eissts tus@) jiy depz i #20 jtH d
sls &3 s Odds Y d § fzOC jedpmpiz iy Gegzezt ds.

/05(C0)4
\[k"j/ (OC)305< OS(CO)S U i j\
> 2,6- Aumemnnunepu,quu 2,6-aumeTunmopdonuH

CH,Cl, T~20°C 15

0s(C0),

H o

z

0c),0 0s(CO)

(00,05 == 0=(0k \[ j/ OOk 0s(co),

28%

L
Qz

/

N

|

H H H \
CH,Cl, T~20°C (°C)3°S< >°5(C°)3 + (ocgm%

|CH
|
H

0s(CO), /
A\
A\
\
16 C 17 :
! l H;C
|
N 30%
Ji j\ =
(o]

(dip2{ 8" O @EQWAIREH d d3j Is d dzes's 16 2, Grelaf{ igisisizf dff o f J o 1 d dzts
I s q§  etej W Bjd @6H dakjils d ezBistel s dzd dats o 53
COKB | dzgso s ts dzd & Offs Ols B! H W G Cdiy RS oA L@ inpfitists O
e dMmise j ddets dai o dzd™ ¥ Is] te2Oe digfddipcaigrs isisxdsa) Jiglaf@EE

67



GjlioswkpijdA~ydo Ojls yYdhpdes | ks sl S ter | 2~ Bk
ftotsw o dzw sdsCijvis d dg4f 8 tc d H dztHlC [ B dI@fESdS to

0s(CO),

(0C),;0s 0s(CO)
3 \H \ 2
Yo=—= o
4 / \/
L H,;C
0s(CO),
AN
(0C);0s Os(CO)
3 \H _— \ 2 *\/
Yc=—==N o
17
H3C/ *< L\
A

T T T T T T T T T T T T T T T T T T T T T T
-13.5 -14 -14.5 -15 -15.5 m.Ao.

t B3 HC It MfjChtr AYKdY d&zpWPRBESmHJEdHicdHd & Olsiso

36] 5L d3tsy dz" 2 3 - O digdh)B(CQ)q6) CAfECEd O d3d dzO d3d

10 shdtse Qdedziz yj dzdz’ 7 o4 © dzdiz? T O lsiolsigORYls z & ¥ dz:
cOMmMmdissis toj dzr dzj S sdz ¢ 5 Oy dgfiCHsRl i MA gzt 4
CtststeH d dzOy ( ts dpabthOss(APhid 16§ dzD B 5dzy § 9 J tetsWisdzOW L
dz0t d.figs. [IsHjdz dz" j] MsOrHdd kB2 Mmhsyds?2 tj OCy
LMY J ted B34 dels Odz! dsts, d fisfHsdds aL tdzjv 3] s § Mlso z¥ M dj fte
sB d&ZzOfMlsd ~ddidd. [ jR0OddL a5, ftoj H 5dZOG Os h (2
C OB 5 RAAIGIEZO dz0 O Elah iz GLAR dgjtHjGdzd j i3 Ol s BO 7 dzts
COC GHOs! dj Clstemtizd s § jze jzdztkij ol &Y dzs @& dz'Sjtd H (
ftsHIse jteHddzd dOdzduyd) o tj O0Sydtsdedz' = tcOMilse stcC
Clt dfMmdzj Hse Oded?2 ftod wWOLddydzr n s Bf j tOlskzts(
246lstelftcplelsd dzdzd stetsL 5B | dzij tedz W (s og o) ) toj H fiptig @ ojddrddits
dzj 2 Istc O ACIdBtCEEL dz0  jtco 5k | OEOPHH Yo Odzj dzd j &3 Slsted
LOtWHO d0 B-GOSEN | jzdig@HCIdaflasEdzH j . o [ H BB R fdzt
CONYHOY fMmdzjHES hOW OLOSCO OStEt § dzOifh s dzis @
ftedosB'ddz® ko jdduyjdds HAadd EkcédjotHSEH dS?2
toj OSydesdzdzs?2 Md3j d Messlse jlsMisokzs hdR ftosHEZSIsse

68



Os Os Os
G -HCL / Hx HCI HCI - Hk
S c|>s " (Ias c|>s S| | S <|Ds + CICH,(CHCI),CH-NR,
2%12 2
\ NHR, CHCl  NHR, CIHC_ NHR,
CH,Cl, © (CHCI),
CH,Cl, : CHNR,

t dfipd. [ HdzO dL
ftsHIse jtey Hj dzO)

ftoiHf 8OO @ » 1 MERCE JNHR) X o diyffds) trgsiflsig’ taies

[HAZOE™ cft M jSkwOR dhMmdiHkjd & ©j 0Cydsddz -
YjfsyujS ©BdOtky j dts dzj B s flsiOmdizl jj Is iy ls joipls o g
C dzOMmMmd uj M¢ sidkzO dgjOejdddiisls ¢ dzO f ojdmids des RRHIT Q)0 I

ndzsted Mists g I3 ludsdsj dij oush dzts o

0s(CO),

A

~,

L dB51 8 1§ 5&OG OfF 500 hif 5O s (i

I &zOMmsg OB H didzd tets 9 O dzdz’ J
flstej d3w Is W
Bsmlsd S so kzs

ACH.Clo

fjtejctolzd§d%saltas?,
f sdztsy § dad v

sZ——0s(CO),

2NHR,
_2NHR,

NHR,

: Os

.4 / \
H

0\5/7\05

|
NHR,

Os

gs\ pd

\ cHel
CH,CI,

NHR, LN | e

Os

Os

ﬁH R /Hk
22 Os——Os
[S]

NHR,

Mad &2 d3d ~ Odzd L dZO

-NHR,

C'C Os
Q//v
CH,CI

H\ H
Mo | G || g s
- TN . VPN
HC._.-~— NHR ci—c? - 'NHR,
N X
Neher \CHZ
Hel Hel
-co
NHR, 0s(CO), 0s(CO)4
H\ /H\
[
0C),0 0s(CO
(OC)305\CH —0s(co), (0C): T:\m/ S(CO);
( CH
;| RNT=-X

:CH CH;
NR,
COtcBt

ftesh jddv M- g

f e dj >y I aRfdizjmS ffaS dzj ) SlssB Oy j dzf

ftoj HESMls O dzv & Is

s j te B dzOdz' dz 2
fdzj Hize M j 2

Otsdits o
Ho O
O3 9@%H s tsdz@ s listdg)ic@C) digdbpoH id §f tc s

Bedzj ¢ 2dzs? ORddz0 M -BdEOEE pQxted | 3

fls OB d dodfu dpte 39 @Ay daAd W
¢ 466 #1G4Y10508  Hz® d
Hisdzy jdz fJtcj mBHdIs!

O @9,qlalz! HolE dgczts\ @ iz
Is@ tc i3d dzO dz! dzfs 2

LIssds sHddz dL Olstsa
9 BRI BOEsYydSd Gl
B O fBIsjted yomilsdy CdzOMmls §

9 (0545
1 dzj €

ZjSbkdj Cd&Offlsjtdses ¢
Is tc t5 dZ20s-C dzOs-His[B BctOQ List® o0@Bd"j d

69



CHu)(CO)1d' ( MIsOHdW t &ME5EO [ Odzj j fsolststew j syw i
B tcOL 59 RodzQfipldsififevdzts ¢@sdzdiy de@D daldD Isfy dzj H ICHCliz ¢ 1 dets dzjt dst
o jtosWisdets tSBEOLBO Odedy Hetsd yzssydtsets ¢ s dzj
sy ¢ steHePdzditstgo GO a3 dals ' R(Ersd o AHENS(Gfipls @Y dswd
dZQ@ d.165. wdzjHEZzsh OW MsOHdWw tj OC yd,dfv,0o diff § Is@®h dsdg c
MO » 90y dzyr n, ®&OC! EOF fjisPdzdztp  totsd mntwy d 4 oigs
Listp ddz Olstsdg Rdzste® EZRtsHdl oHEJ Misg difsfipic@i@ts g ts |
Ste6 Odzed Yj MS 53 dzd ¢ GigHgiQL 2l sfig¥y L deslsilg zlssydz” 2§
MsH] ey ON RS tl,d ded tetso Odzdz” 2 p-HHQRGGCR=CHL)) de tid. ) (
RL9 jMisdzs, 7yt OdzOdztse d ydz' j dzd ¢ Gaiacs]d &) ¢ e &dzn
e OL dzd ¥ date 3G to SIS totts) L iz} s PGz fff JesBFYSH SR Ol
B sOkz&sEyd s dz §tesdmn sH d 4(u-H)s(EB(us -QHzCH,) € dligl).dzj ¢ f
ezt jelddtfozf f Jtetso S oL sy j dz Uj toj [-C tfzig @ Lo
[107]

Os Os i Os i Os Os
AN /\ TANPAN
H H
LNt < o L 7N
Os 0s == \Os———0s —— Os Os = Os Os =—= Os Os
| | | I _I | _I
CI_C\C/_(H CI—C\C_HL CHgHZ L H c\c/_(HL H c\c/_(H
WA ! ) } é. B 4

{ BB unj BO dLs®BjtedL Oydd ndstes ddsd dz dese s dzg
] tjLEd O] OS2 ] ctelzif frfasksd S ff to to dsjL >l
fMtsj Hddzj dzd 2 . (A)] Cflsjtaly SRS 6 O - ds@iEstS) HjGHEfNfe 1 dodzd B s o O
o d dzdodis ¢ 5 (z(ffigftOsksi00] Is,@ls 45 fhdzdzts dzj s H O, |, dj oy UsO dgd® fids d
fodztsy dlsj dz d& 2 O@EHHODOEE bis &3z s Iy | Gly Elegsdis@izi] dzts
o &3j s OdzdasjydiEdtz. sAQlsj ©BOLEZjlsMY ¢ Ot j dzser 2 dzd

0s(CO), 0Os(co), 0s(C0), 0s(C0),
A B
a "N\ - "\ i N\ I L N\
(OC)ZOT|\ ——0s(CO); <L (0C),0s<———0s(cO), = (0c),0s 0s(CO), —>'Hc (oc)gos\—/OS(CO)s
a
,CH a /\\ H- CH
P HN HN o .
or—\N/ \CHs ‘é?_—':‘u/\\/o \c_“ —/ HI(:Z
—/ H 4 '

l
)

t 871 toj HY SdZOGC OF ROOL HFEGPBRVdes o 565 | dZOBd dzse 565 §
stsfoe jdedz" &3 Y tsHIse jtey Hjdad j A3 toj Odzt desfisd {f toj
CzOfmlsjtej C OB desosets dzd ¢ OdzH @ 25 ji t§ df tefer @it

70



Bt to b s dzd datstsigs Is datf ¢zl fizef (6 Qotzlsds' d2i o dztsfls j 2 M d ¢ dz2O dzts o
PBHEBEEBHO J oBHEGEGEHEY dj'K d dzfSHErRn BEG@ORY) " ek Ofy f
RO Its, vyt o dj lslst) izl d'telrty 1§ Hj o @zO@EE dE0s s Hot:
od3j Isqdz dzgs? ctebkffj sROLOWMY] tedPXs] "y ddzr o

{ Mdzd % 4§ ndzstc -fz@Hztsy g BEiffs s H hdzd tetso O dzdets G
g c Otz Hdzj L Okt dOR] dzs B dzd ¢ OdzH 3 dzv j 5 § Sst
BsMisd ¢ s0 28 d, co¢ fmdzj H Mo d B3de@ztsto B PO L dzd ¢ @) eizH t
H)O$(COso( @H=CH-NRy) | (3. t B) Bz ed@ Hizjls Bldjilsdls! ,
fMis OH ddyj~" jra@ v dBtsy § Is § Y EA BOtss o Zd@d)tstE g O dzdzOW  d3
d BH&O dL kRl skt @OUESEddksd toOmlso stej Is. ¢ .
v tsydsts Iz il @dftesg lsi'd dzv j sy dzd O®Rddz § 5 o dzkzlsted B
Bj oy Bsdzj € k2 dzv te dzts d3lz dzjfecisiy dgzssy, dztsefrpistifH 2 sfls Odztso € d 4
SHdtsL dzOydg' 2 tslsoe jIs.OLlde HRj dif€iGhrafififv o @ZOIs figv O dzd dzO
poBHYISMY o ] OCHA BBdL BOEBTEO (&0 1 &sd dJ
fsHiso jleYHOjsMY SBkOL o Odedj 8 dz® Mlsj dz€ OF tej O
dHJ delsd W dydUc@RNaatz -

371 J OC glgdddzs e d S dstedmistsets &) s d dOdd sizoidl ¢

tsfydsd v

UG O] 8 i HiNlsOo dzj ded W o5 5 &) 7 Qdzdts HiERO S
ZOdBdj j o Oy di €8 gOL iy lOCa] gD &PwESB ] EOsE’ 2 o
o MlskEf Ojls € OS¢ daz$ dzj s dpdalzr j Ol®E dzjr € b idzelzj S dztis
RLOjfdsiis Bts?2 L OteW H o dOMtsy @ dz'dz’ 5 Mds e j ditls H
dzd ¢ O @AY - flas sz 3f  MuEBOj &3, MhlswH@Mmm tlste’ 80 Isj
OBHBWBHO tsls € oKz F & FEQRBSHERIGEREdS ¢ 5 ¢ O@GdedstHatEEz(
B0 dsdzj Ckdkz ¢ Odsihd e izt sEsBQj MM . 1 Mo w
ftetseo jMisd twjO0Cydd M HckdeBdEd L Qfte @dp)idgd dz iz g
CzOMisj OB M) BJCO)OK(EBBPRRY (18 [f{dQklsj L dtese Odzd
Bj s 5 H d Og(COH>L[109]. & 5 ¢ dzOtipjdsts) 5 Ols L tedz” 5 H Odzde’ o5, Glsts
Lstsds SBdfdjSCMmji o LdOydlsjd ds?2 MNisjifjdd d&s¢
dzd ¢ OdzH j . 18{fy OHfigletzd dzts o8  d 2 dzts to s ts Isigj SA€) i daj d®:
B4 Hdzj dzdzd § , U d3 Gy & "deOEHSTY et dipf deth©" aiys ey s d3

71



0s(CO), 0Os(CO),
/ H ¥ L J CH,Cl, -25°C / “\
ol k NT L 12C 00,0657 os(co)
(OC)g,Os\C/Os(CO)3 H 1a. 3 \ﬁH/ 3
” CH
o 18 I 12%
NEt,
©
0s(co), o 0s(CO), 0s(CO),
H ' E j CH,Cl, - 25°C Z“k /CI\
(00,06 os(co) N ———— (00,0<—os(co), + 0,05 os(co),
~." ? 484. CH CH
C ) NS
| I ScH, 2
CH
0 3 i 8%
18 N

t d881 j OF yeLPORKCHIIPPN M to OL ] y@ad zOdsd d = dztstelzc dzj o tSH
{JOoSydw f) dseWsdddsd §eslsjCojls jhy &jHd
Cs a3 dzj3GB@OL 2 j Is ipvn -GROtis  ddzd tedst dRdiatia i o3 JAE > dRiEzH |
LORI sdlse , tjuGsydd M E2yopdkOng) sl Sdfedzq detso "
SBEOLE MY, Yl &upsdt o i OdigESiBy 7 dejd® v dzj o
fesls) C Oddj Jiker gEa O N j ¢ MY o dzOYOdzj  d dak
dzj 5B ¢ SIH' &G B o QL0ESs Q dafs § € &) OS & &Y dz
s d&zOfls j Qetstaz R dkp[CHFD) (HHO%(CO)ig (19) ,  f sdzzyj dadzr 2 f ts
Bj ssHHAG f 5 MistekSlkkt] d | djSlstesddsdz flsi8sj do
OkqUdj i3 sj e ZzOd dzscts ObsdBO o OB 5 HAYJIEEN WS, Is
Yylsts LOBYH o ,¢66dEHOEAimudls & ds2 mnisj {-gazd d
dzd ¢ OdzH j, Ylsts § tsHlso jidyjHSOstdstspr  (HiPOgZERts dstiob BEEFHS dzts fi
5B &OMIs! dedL Cdn yOMmistsis) :

Os(CO) 0s(CO)
0s(CO), 20 ‘ / N
H \
H NHEt,/CH,Cl, H H\
(0C);0s 0s(CO), 14u. 25°C (0C);0s——=0s(CO), (0C);0s<——=0s(CO),
\ﬁ/ \CH/ \OH/
7% | s
i 6
°© 1 IClH

NEt,
[ 1691 § OCKYdEAD) (H)O%(COud Misdidk@OBddzsds d R dzsted s & & ls
t §OCAthd L s dzOBBd detsd3 o =~ dztstdd fgls W dg j dgJ Isi dzdizj dtig] ..
d3j H Ozj dzdzts ( i s&ze dsts | Ot UzfClz jizG fisGn Wi, v O df fizlz s g @rts ts o
LMY § tod digisdzls Dfdds O dzts o dzj dat)  dzlyjlsitsd eis® WEatz] jj  Oded tsdz
72



Cdif dzj € My flosW o tizd OBy diddelzhslz 8 MY sMtse dzts My ls - )
f sz yOigsign d5Clsts Mdzzy dls Ctsfo j dede” o8 §tsHISo j tey H j dz
tej OCyd?2 st 9 O 0k FB&d 2ty @zs Ol dzsd3 sl ¢ dZOMis |
OsO¢d BBEOL 59 O d@idftadf fis Botir@z@ g 5 thzH StcSH O

38t § OF |y §HP.O0x(CO)1g rdzts to 4 Is@ dtiaf dzO d3d dzO B3

s dzOMdes BMdatso dets?2 Mna j &34  BJ(F P BB dz@30ts 1 dgth)2iz]
fMlsOH d2 ts B dg© LS Hsjsidcipvd dzd tcts o O dzdz” &' 2 - dakzdec® & aige ldas d3lz
dffMmdzj Hiso Odzd f 59 | H | dedh PUAR 2B tizts ts ¢f bzgl ol &6zt < 1is, dldz
(oddzd dzd H j dzn dzstedH O) , Isted m dztsted Isd dzj dz®) , fytsH j oy
ey OCydd M1 dothjsh tetsdiOc OV Ylsts L Ists 2§ tefstdnesyfjish frift
dftedo fHEl jddyj dzds o' OSHO ftesH kS Ispfodzf ({lsfoBE) € O
Hisdzy dz7 ©BtOL 5o Ols! M Jzitsiz® MHPe XM @Y H Y 50
dzdh ! yoOflsdyds.

I tj OfBE QA d- dtste! S@dedgsdlis o ¥ 2 C i dzj € d
o' OtsH Cd&OfMlsjtd M disimsidcaxaH Tk jHSSpsddaEsmy st ls o
COkBj o sets St dzj S MO Mty asd SHEhEmELlstse Istg ZOC
Mz y0] MOHdY LOBjNjddYy OltdBO & dsihips Ot Y
JLisdijtedL Oydd ddzsjtedsj Hd OO, MHjtEy O jd8sdn dtst
{ 4.986) . sty et @Sagtb Fdlf j Mdzzy dls Iss,  YIshs et©HLME y
12Hd D dztsted sqdzj degscds ftesls jCOjls L dzOydlsj dz dgs B ' fy
5OCY] o tojbimdd dpBe@ Edn C tsdzd 20jdiRls 0 @ W @8 PG|
0 j oWeoddy j Isfqw f totsH zCOsdfdy QdeMHde) N df tmWvts dzd flgtsHEp-9 €t
Cl)O%(CO)gl 5, Stlstster 2 o H Odadzts 2 ts Botg GO by jfidshigtadz® Q d Idnjogiz
Csdzd yj s @OMEi ez R OOCkjtedL 50 Odz MY j ClstetsmS
Ldzj d3j dzls dztf t3ts idadjdz s s2 yude  d i § to SipiCessdgdiedfO W of to
fjtoj nadH d Is

0s(CO), OS(C0)4 OS(CO)4
og(col, H H a / u\ a
| H
N == (0c) o \OS(CO) (oc) ot \Os(CO) (00) Os/ \Os(CO)
[ —H~\ + cl H N 3 N : N ’
(0c);0s<=——=0s(c0), ¢ * HC \/( * H \
H o T~20°C I Xen N
HC z
:‘ 2 20 [ j
| o
N

O

{ dM0end BOOS YEOS{(A0)] M Bk 5@ dahds- dzs e ids d dzj dets

73



] ted OQUYH dH.dE dzted Is d dzj dets @sie § HosEAPERGEREI d fHO),
ftoj ddszh | s azy gedets'se ®IO'L fisvo d ddls | B8 di3 F iOd @ledSds0 dzd dz0 j L
U sdztsy § deh jlztstc o o dzd dz, dets tBls tzd @ @dey jzs § tod o ®H RBH €
C i3 dzf COiey jjted@alz’ dz' | iOwdsmd gaz@diz § 6 H § Sstealgt dedsd ) .
wWodw j sy thdsods &8 ftesHECIStsd 9 HOddzs?2 tej OC yd

0s(C0), |;| d 0s(CO), Os(co),
N L Low
H + H  a L -H LN
MH A, (00,0 0s(CO) 00),0 0s(CO
(00,045 =Sos(co), Ej e T DA T, O
a / | *
H3C CH
37% 3
) O
- 0
\‘\ H
c—C

7| —os(co
(OC)30\S’ \S( )s
H

21 H—¢co),
10%
t dMlenj B3O tEfublROsfCP)f Bl sdzd dtsds d o ddzd dzd H § dzn dzts
I tj OC ydse ds@Clxjjls fipd, CfgrdHnjistg i RO dgH . 1 t5- H O dz
My jSlstetso LIss MsjHddzj dedjy OdzOdzse d ydets t©0Odz]
Codif dzj S Mz M HgH) O COREE, daBAC-N(Et)2) | . ¢ sisddsq fied@tds Iz to o
HOdzsdz{1H], ¢ s dB3Y dzj ¢ M3, IsyfHO} te ON d BsMmisdE sl 2 9 jc
st HJ dzv dzdz dgts cdAjsztAfo jciy j - RO Tfls Plic™ Isdf O

/NRZ H\c /NRZ RN
\\ //CH—CH (I: C\El\‘
\‘ /OS\ co \\c\)'/— N ol
Os \ \H _ > R _— > Os— | \
S T——o0s \ / \ \ / \
\ —Os OS/H H 05/

td2enj &3O ftoj otcOn j daffZ Of2E@diapdgtisg sty Misd §f B Gefs tetb t dsdzO y d

10 fjteots? MsOHdd OS2 tcj OC yd €O-cftadAtdftjfn ~ ts+
SHdSo o] BBtz dZOYydj 2 cbkffr w1 J dz0@3s Erigjplesasdaiza
d (jc, EadaEst0 stHEEEHO. 10O dgjskGdads yilsar d d
dZd ¢ OdzH O B j:AROL KMy s dzBo to ] B dedets 2 f totsls 5ls tofslf dats 2
CH=C-N(Et),) dzq ¢ O dzv O Bk fiidgFR)M = §

74



v O B 5z d

aff JCIlster RrRs d Cf B4264 dzj C Mso

s sy dzj €M Rs (GJEmOteds {'H cft (CDC[™Ccft (GDCU
3. H. ) d3. H. )
3 |[ (H)Os(CO)o( O 2096 Mmte; 205(6,9 H. (1H,|189,1 fy., |
CH=CH-Ntt;H50)] 2014 fy; 1999 |F(CHCH) = 1fg., 176, 2 f
1983 fqdz; 196 ¢469HH .H,ICH; 173,5 f.,
F(CHCH) = 14,1;
FCHeH) = 2,

3,713,9 4 (8, 4CH,
B 6 ¥ 5 6, TE) .
( 11-H; PeCHe-H) =

2,4 1y.) .
4 [ (O ¢«O 2095 fMmte; 205 73,600 443 (8H,4CH |229f (1C,GS Ot} §

C)Os(COXC(CHy)Nu,H (2008 MMte; 200 4{d3stel tsdzd dzf3H, | 184,7f, 184,07,

§0)] 1983 fMmdz; 197 Yu-uHsi d&sd dz. ;1| 183,5M, 179,2fm, 179
2,96 c(3H, 4-tH3 1 fy, 177,4f, 176,7M,
sfydz. 3 11358 t( 172,8M, 172,7f (9C,
(1H,e-H1 s ) da. 9CO0); 67,8M, 67,1,
dL k] e 63,1, 52y, 41 (4C,

ACH2d3ts to W 13 dzd df
20([ (O ¢ O - 2104 fMfmdz; 2(7,25c¢;43, 93 Mo
Cl)Os;(CO)(HNu 4Hg0)] sy.fm; 2006 (3,74 B, 33, |

1988 fMmte; 191,47c;1,25c¢:12,39¢;
fMdz; 1941 Mmy-1430c

21 | [(u-H),05(CO¥(psd?* 2102 fMmte; 2071
CH=C-NC,HgO)] 2019 fy; 2®\;0
1979 fmte; 196

stedf dzstel sddzj dz, o ©lsdd ydsH stsy dols] dadz@rd s i dptab
Bsdz, Mdj COC fdzj HMlswedigOL & @Ry dzso ¥ & SR O dHOS os
dzj HsMIsOlssydzts Olstsditso 9 SHStIESH O. )| L Istsdy Wwdzlz:
ftcsHEZC Istse fMsH j te O d = ) dzd ¢ ©OdzH J Olstsdz =~ dz
1S MY jted d3j dzls Odz' dzts ¢ ztftadipitdsio] jtaopi@h jddgd Wdzd VO Gro™ 4 ST
6jOCydd dzj GBEOLESISMY. 1 sHkClkOd®d tj 02ydd
fMEHjtey O d2 r A MPlsd salzj detso, 'R CldeOoiERdidtatss ) B
CtotstoH d dzd tots o Odzdz” g dzd ¢ O dzH O B .

75



0s(CO),
H

H ARG
i\ -

(0C),0s <
N
(00);0s<————>0s(c0); + [
H

C
1 o i ’
N

+
(oqaos/ 0s(CO),
\ / /
o

S
24 (CO);

{ M3 e R ] B0 el dsyaifeR dztstet s dzj desds  Btste W s dzd dats d
s s dRfzd jIs yYodlsilsj tod tsdzdzr 2 n~ OitctPE dzF e Is L dB

LOWH, O B Okt cdyols] d ds? o &zPdzf ji . slsted Y
LOGWHO o CdOfmisjdsd "Hi] fodosHdlsCOE iy dd®
S5B ZOMs:  dod ts% dzhs ) o OAREMEE i dzs BOd dzr 7 £ 1D ik ks s

st B 23200 dzts @ d a di dgls dzts B2 [EGOsE il ENEB)] (25) [75],
Hdzw Ciststese s B (Ad &6 § s dzdsicdizOfnazs M ls o & &G fig REHAG E3
Hdzd dz0 ChetwQafdzO YB3 BizdL C 5 SO @EdifAdzt2?9 | ) L dzO1
CtesyYyj BHJAdOds?2 . 1 tagjuSef@&NIsk) s jOIs It ttedd € Bl 5B B) €
ftow Bs2 (o OC-@BNMGEsisRetkBAg S) . | s tcQftsfriysteizts 2
CotsteHddzOYydd Ovyj sd fjlizseo sets WiteOc d3j dzals ©

[ dzv tSBteOL ts9 Odzd Vv ¢ QAR jdig kdnjCdztsdzjstE s SHJ BBO  H S
slsh jfdzjdedWw R dzstetsotsHiStesHO (o MteOoadzj dzadd M SE
ftetsyj M &y dets  § 8 jdHln dsBetePls ‘s dfndzj H 2

0s(C0), NHR, Os [ Os 0s
M
/H\ NHR, \ /H\ /H\ /H\ NHR,
(CO);0s 0s(CO), > Os s —F » | Os Os o Os Os ——
\ / | -NH,R, o) | - P
H NHR cH
2 \ NHR, \ccl NHR,
CIHC —_ 2
NH,R, - T=cdl, - - -
— 0s(CO), B 0s(CO), — Os . 0s(CO),
H H
o\ A AN A\
& s NHR, Os 0s 0s———0s L7 O™
_— ——>  (0C),0¢ 0s(CO)
c/ INFLR,T(CT] \ﬁ/ _ﬁHZRZ \(2/ -l 3 \c/ 3
| HR !
cauyI ’ (I:u cal Iﬂ
I :
L _ NR, . L NR, @f\lmz

WAl SL iy dzr 2 tekjj @ CIGafdDsECON M) Isted & dzstet Is d dzj dats o3

76



o-s StstcH d dzd te s 9 O dzdz" 2

W e OG d3j dals,

sBteOL 28 h 2 M

C OB RGO dz0 s Wyl oksfatdls dfdgjds Is 6 dzg. € whn dso y d

Is § to d3d dzO dz! dzts 2
WieOGd3d dzs O o
0dzO dzts ¢ d Y dzO W
Olis 9 BHBStEGISH O

z0 @3t gd (Cdsotdaly ff § wfijtis B 1o G

dL LIS

Is § to d&3d dz@sdzisfptEz) U fsts detpisd dedf Jtc SAE@ - SH d Is
Y Isttsd b t5 OO LnQire® 2o M 1§ jo dgif @@EeErd d
slstef ¢ OjslsfipoL B et &3 dzts o ', Ils 1©jdalf sfiya

sts?2,

MsOBddzdL dtetse Ols+ Mmw

fMsH j o Oh Iz

Oydlsddzj detso " 2

Slsh § Ggre " CfiBisy 0 d diazdz

W tcOC d3j dzls .

u OB dof 4yO6
. ¢ _mt_hooc _ cT"emo  HHE HOI HN
s td3f dzj ¢ M RS (GJj6onOeds 3 'H cft GCDLCI &
22 [ (H)Os(COxo( @I € [2100 fdz; 2060 fm; 204
NC;HsO] 1991 fte; 1974 fd
23 |[(u-CO)Og(CO)(uad* 2093 Mmdz; 2056 f; 203[403, 6 fydACHy ( 8
CH=C-NC4Hg0)] 1987 dz, 1960 Mmdz. d3ts te W s did2dz) 4, B, CH)
24 |[ (H)Os(COX( &F-Cl C|2116 fMdz; 2109 fmdz; 20
CO-NC,H50] 2029 fte; 2017 fMdz 20
1985 Mz

sSthf &ZjRfP3 24 SR O0LOCkjtedL 5o Odz Oddd® =@ dzts§ @ dzq

MydStesmesydd,
4 5 ¢ dzO fn dzts

(t d 7y
OdzO dzts ¢ d Y dz

yomlsdessmisd M

N dzd ¢ O B @3B fgzd L S O
f s dzlz Is Sftetstpldd C tso 1

¢ &zOMls j ©OF

M smtse dz'

H Odzdz’ o3,

L odzj d3j2dzh izl ) d2 dz@tzdpts ©t¢ of ipicifeipipz
i sdzlz yJ dzdz" o3
s Hddaj dzd vod3, te j YO dglafy j=dzdf) 30 YedKdapdj y 4 |
[8,1h], fipls/ tet©jdglidigs d slstste’

Lisqd S dz

BT dzie o Bz@H Y ¥ d

H o ts Qfigasyili C((144 3 it ) dets  dzOL o
stcc Odzts ik B) § degets dzdzg 1P i HOjAED dets G jc

WY JHEQ R 2 P § ddpse T hAOIs 2 dzis 9 d

BesflsdC o s5E s 1 5dztsy gz v § dzts fif Oststitpls) ' j sdzd g3 Is O dzdzts y o €

sty A
¢ zO s 6 todf
23. 1td fted
f s

2§ g

je

Ols s BOR dtsfigdffr1,118,194] O v OC d j
9" Hjtey do Oded d
Btsdzj J

9

ftejoteON fdgdf W
tcOMmlseo stcj o dzOY

Hozd Isj dz! dztsd3 o " H | tzy GO dOdiB]@fdzHICE

MELCBING BJeteOydw

Ols ¢ dz Isdggdis O zts G § dzO
C sd3f dzg4s M s BRA RAzZS e d yJ dz f sdzkz yj dedzets A3z
[ (HPOs(CO)o( OCHC-CO-NEL] (26) [75].
C ts d3dzO Is dats 2

v 0CdyJ
Isj B j cOlskte],
fitcickffdJtesoCd IstcjBlztIls dzELE 13O ded W

ftcj otcOh j dad W

BE
tcOdzy § f
f tots
o 5ls ddfapdizs ¢ { Is| dz
tcOMlso Bk

77



. ® »
'\“\\C
VAN

/
’-

\ %/ > (OC)fs\\/ 0s(col, > (OC)305\ /77s(co)3
(0C),0s
B0s— || / L -co
H

oc
2 LN~ 23 (co)
l — o/} — o
— o - D
N
® o y
N

o
\ T A
T O/ﬂ ¢ B C . /C %C o
; f S’ —Os|
(OC)QOST//Q/Os(CO)g (oqsos%\ff\;ﬁco)s 090 \0/22’ (cols

(00,05 | | L (00);05=~-f )/ 24 (cso)3

——
n—
——
—

{dMSCRj s ftojotcOh jdd2 C dRimki@ipss sBS stEEdj 2 50

{dMeulstekzC e’ ¢ &OMls | &6 S QydfehigiigieEider CRds (BEZBEIK75], st o W ts dzd dzts
(23 qls to d © dzfs to 1. B5az OOz ¢ S BodgFadz € Mts o

391 j OC ydHj,0%(CO)1g) M btodWilstston dztstel Isd dzj desds d O

ltej OCydwn dezCdzj sWddz' desets L OBy M jdedw Wiststek
Motsdd Mots2Mmise O3 tsls R dztéisksdedsjda t5 H tf tdstwlrists| o . Is j tblz! 8l
Eedzj esHO, MmowL Odedesds ) Wilststetsdys Btsdz: " j, yjdg M
O Hifcze 82 Mistetsds TFistiziziseEdits fjdcVj b Mok SH d IC-Cl@S o '
Br(uds. Mt Bdkz B d&s dazd WS B 6 B catly q Gkt © |
t6j OC ydwHLOMCOL] Od Od3d dz0 i3 .

s O¢ slsdgj yOdztsfigi OC Wk P g M j ded ™ WssteO® o d
Wstststes Odzd uj MS d 7 fMtsj 1 ddzj dzd W 5-O dzafists dz® H3¢fi j o wzO czd
BJ s Odzdzs o | CsbB®y | H tsoswizm ity Sptzgrs Wy dz0 o, qL
Ao labslzdsd ) HEEREEHIEITO®Rd MijtjHdd) fosh d
dimimdzi Hse Odzd t6j OCydd Odedtsdeder = ¢ OteB tsdzd dz/ dz" =

78



. ©OL ddyd &3d § sdzd W Is ste s dzjuy dnde@ agfl  dn ts jivHisctaclic) @itsft
EflsOdzso dzj dzs, ylsts o kOCHdR toj OC y e iz lds H i @af3 jof o]
Bi s ORAAGIs ZzOdgdj f toj Hj dz' d' | dJEOdzH' YOfmlsts HEYt
SBOL ¥ h dafmw ¢ dsdftffdz) ¢ MORdz@fEssW h j2 OBl BT
¢ Ot B s @Bz ((H)OS(CO1NR,]' ) Isted W Is tsto 7 dztsigisitcld dsaizpffoisois
Ho! lsRffdds 5. 1 tsdzj j Cttotej Slsdets Mtz g Oz kg s§ 0tk
Odzd sO®] ] ©Odzj 4 dMmMmdzj Hso Odzdz’ BJ-H)OK(CORMRESM & C
sted m dzsted bd dzjsdzg dggf PC I 2lstcd n dzts et s d & jmdstisdg O Bzd y j M ¢
ZdcOdzH O SHB@AY ftosHEZSISss Oltsd n dzstisjO0 Sfiydrdas
btedWlstste! s zPdzBBlsMw ¢ OC fsHEZSl' foddses L O
WiststeftsH jtey O dj ftsHECIT . 1 j6y dis6ddzydgtste pL oy
Bstcl Ay BASER Iz jBlsfiMs o Qtc LIdzY dzj C B te OL kA IsjidzO o§ doziaxip
dzd ¢ OdgHttslatis tor 2 W o dzv j Isfw 1o ) dz® dztizt telzju@Asdidz S fip tsigf ¢ s
(29, ®jOS UMY stodn dzfs tafl @] fdseHE KOS 5 ¢ iz ls dfs@ OL Iz &
ostsB:h j§

\_ > Os(CO)4
Ny / H\
\\‘C + (00)305< >OS(CO)3
NHEt, 0010 e c
S———/—— |
T~0°C (©C) \ Os(CO)3 | s
(OC);08<—_} CF
Os(COk F F 27 :|

Y—( O0— NEt,
H\ FFcl
L= N\ 0s(CO), <\\N>
N

(OC)3OS\—H/OS(CO)3

cl C
RS
—\ (OC)3OS<—H>CI)3(CO)2 + c
] —
O NH N 0(00)303 —0s(co),
.
T ~0°C — (OC)3OS\H

t dMZ e 5§ BO O Asuadd Is ts te S diztsds + B flrfzQizsd

J sBjdr tjOSydwa dzdc OdzH T sMdeso dz" = BGBOL
Wissp@dzdzr | M dBgelsiss i3 dzj28 IOOL T o OF s eddg) sz’ datpl
CokzfPHe Sdzco SeHSHZIfEPHEEBHY Ho O OsHBO WisstH d
cl tmy j SBdgjjlsd dz dzO% cCtezff O ftoswodw jlsmw o odH]
COMh j f ddedzd w56, 3 | Vy), =& Ow6dsiisgedEr ¢fdphty i Cists
MsHjteydls OoPzBtkpEgpeE6 (J3r=1 815, 3 1Y), dL yJjgct
Wiststc® RBOG dzd s dzs d + € fd 9 © dzjogzls28MOMEK jj 6fPd ¢ dzO dzts o

79



Ctozff OBJdZO dd3j jlsmw cEdHtedHdzZ 2 MdedkzOdz, St
(Qur= 7,83 46,5 Ly), Ukt BLAEOYOjI jet ttOMmh j{c
Wsste®, dets o gO&idipa&k: " s G oz 80 &ZO f s
YEeft tltsets S dzOMbjttO® Mte dzOmMEHIsY t 5B @ O ez 634
ECOL™ 908 ls 1ds@f dytizts o195 W e Oc By dzls | dzO 3P8dptisen t§ doty of db
Ot .WiststtO

[ Odzdzr | GidsEJEZztcdzscts OzOdkdL O f sddasfils! &
5 Mistetsjddd 1Idr MBjHdda dzgd2. 1 JMdisslstey dzQ@ dz0O
Bisdzj C zdzr ¢ BBk A Y LGOS &5 d  jsipSdelf y@§ Isfw s flsdejs j da
fMsHd ey O dn Wls tste -H)OSEIDzs EECH-NEL]] ( B) d -H[(®
Cl)Os(CO)o(:C(CHs)Nu4sHs0)] (4)). v O¢ H dzd dzr e v LQjd2dE ¢ dij MeHstr G
dzj | sMtcj Hilse j dzdzs )9 & |5 Edzuzd o3 ) Mi] A BHSe3 O dz6 M ls 16
90dzj delsdz’ | kEedzr OCYpaeiddRj s L daoyddi »

Jer= 8281 Jrr=828TY
" Jem=T728y
19¢ ,%
.
— T
450 455" 1325 -133m.4

Jur=6,5Ty Jur=T7.8T
HF= 801U Jur=1r81y
WL

T T T T T ]
-16.70 -16.78 M4

Jrr= 31531y

Jrw=56.3 Ty Jrr= 3153 Ty

19F
A
y

T T T
112 -114

T 1 |
- 18 120M.4 2 !
®
e 4 u\z—o
Jyr=56.3y \ L ' d
1g "= oL — %

JHF: 56:3 |—Ll,
=

) ]
/i

]
-136 -14 -15 154 M4

7.5 7.0

tdM8CY j Slgtd't d MstekzClskz®@8d2Mtsj H d dzj dzd 2
sO¢C EyJj Blsd3j yoOdztsfy! or h j, 9" f sdzdzj dzdz" 2  dzC
0dz0 kdzOMBY BOOLISAHa, aulmj =~ IsJ Ste] Is O daif t5/tc ditsq digis dy Jiz]
EMmilsts2 Yy o dzezek lisigaW ts to (RO G of dfz® el tdaq Is @IdEHEOD d 3 0 0f 6 tc OH

80



50). € Is d Otaitdls © & O @), jotafoH o 3B dz8 H O BN s s @B fndzd
150 ftsd L ks Y HOQdzzr Hdv L£1eOH)s | bsE tedls Odzdz
s iy ls st sz H{O dzdzS 5 Bl e O12 fizh j lseo ¥ [s o S tzdzitasteazG
O C tRPAJE fizc dzB R LUGEE lsteOy Ojls o dzd W dzd zO L @l dig'
Wsste® ftod EZfOStolCj Moslse jlsMmisokzs hdn CtedflsOdzd
] Bld®DEydMn IsttdWistt! sddzj dsds d dBstel dzd d
5B tOL Wocdsigwz C Is ', ) $8HS ds @ didzd teds o O iz6ztz® ) @ dE3A dzH
s &zOMBrjBte dz f sz yj dz € Odzj § dH 8@ OEBIH Is Ptc o LBRGpISEAE tc
HOdzdz" &3 RS d (Ccft .Od@dccwdjd Sk s tOL 28 Ishw
stedWIststern dzisted Is  dpj dEsARZCBGs Ot Bssdlz, ¢OC 1 It
fl EyoOmisdj & Is.tgdHnddoteas s izfp z®, ybts o d&sdzj © 2 dzj
slsmizlsmisokzjls o tsemEfst , H oSy v B3O oz ls iz to bLiE d BB
fesHEZISHazs L O®RjIsdls , UBOsCHE AHAFCNEG 27) d ([O( O
H)Os(CO)o( @C=C=NC,Hs0] 30)ff ts s tetizt§ Btreqd dz@1 (SuddRifidisly] (todz@ .
71), BHA&ZOCH C(otHddOydY ddecOdHO o {§tsfdy Hdaj B
27d30.4 56 &zOMdzs H Odzdz' d3271aj §f 16§ B g3tizezglst MDD defsds@ dirizd t6 Iz |
2O Itejls! j &3 Oyl , 6 f) Bty £OBE Odztso dIsw  f sdzlz s ts te
vOCts?2 Isdf SotttHddzOydd ojf! &30 S OLOCIsjtej dz H
C dzOM 18071 ¢ s &YipjvQ-BEH d dz0tedzOw (1, 44 ), BHdd
f Obtdiicds o tsSHESISH O, O Httkets?2 MowL Odz M Olstsdt
O3C2 (2,11 i) daggfmStsdz C5 AsBEeBYJ6HIEZ2, ABEEJRA

310t j O¢ ydHI.0$(CAd @ f'dd § dgRedztstesH j toy ON d o3d

M H d dgdBtf@lLC=N.

] Oy dzgs LOBjIsdls:, ylbbts fdstedhmlsr 2 &jlsddzj da
Fedzj esHlk) ydzj dzseo cGoBRsdsedyj,Miesc o dgvH s InQlEs
M sMsedetsMisd L OB sdets Slsdzd yoOj v st istsisizd d it
Yyomisd t®Btlftetse jteddzd, CHLELVEdefWO dz'datg’ o3  dzOM”
ndstekzedzj o sSHBEEEHBAR o tj OC ydMDs@)NHRYMIs § § @S dj o
CZOMBEHBHELE Y o Ctsdi3dzOlsdes? Isj i3 j 6Okt dHY Is sy
fdztsy dzOw fMd3j M! GJesHizCIlstses, Clsttelzsél [Of tdzjHOEY Ysffym
ftotso jH ] e@dzif jod dzd L C 52 s jaBify cHEsw . o jl0€ddd (&
SHAEOS MtejHd HsHESIEGS, Coltster j ZHOdsfi!
C s i3 dzjfifejttcoy ON 7 C OB jdetsor j ddzd J deORBddetsor j oz

81



0s(CO), 0s(CO), 0s(CO),

H
/H N H\ H
N [ ] T=0-(-20)°C / ~\ VN
(0C),0¢ 0s(CO); + =0t (oc),0 0s(CO), *+ (OC);0¢ 0s(CO)
3 \H/ 3 o CHCl, 2 fs\CI/ \S 2 3 \Cl/ 3

HN NH 5
SN
{ dMourj &O tsgmfmmmtec@tszwsdzqomsog d ndctsy ks d
1T dz o9rHjdzjdz d SrROGGRESEE]LCEHOS fistse 31C dzO
MsH o) O d2d da@dr! dissj tldiststcH d dzd te s 0 Odzdz" f  df¥sshlly o Cztsin
Ostsdy RNdste®  oGHGBSEEHO. Cltls Ctdfdjch §wd
Eists2 ydor 2 ([ HEOEIOH(@O)Nu4H0)]) (20 ) sHdzd B3 Isj ted3d d
Bl sdd dso r &1 2O Qg lsjds COF lBds s g Bstel s dzd dat
BjHdzj dedes d ftedotsHdls € Isjd ¥j fesHESsOd, vyt
l ftesHtsdyjdd] dhmmdziHse OddY tj OSyd2 M dOf
ey OCyde M HJ- dsteOy] Isigtd &y dzs BiEQ skl ¢ s ¢
i to d dzy df detis @M B3O Istcd 0 Ols CO¢C ftesHEZCIs L Odj h j dzd
OssBO osBHEBEBEHO udeq’tsBﬁ).tslzg’tjls? (Mo j BO dzO

0Os(CO), Os(CO), Cl,HC H

/H\ \( “ [ j Zc& >C;N/\\/?s(c0)4
_C

— Os(c0)3 + = 2o°c (00)05_ | _~0s(CO); + (OC);08 /05(c0)3

1 N /L "5
H

CHCI, Os(CO),

32

/H\

+ (0C)30s Os(CO);3

5

{ dBOu R | BO wlfs mWEdd dsd d HJR dseoy  stddls e d dt

tdOSydw dHY s HBMB Ok sigdstss B dz o akip@Bda F i3 oS H 2
1 jteor 2 -RLdzOdgARN) et H j toy ddsC BioorCF  digstdylst + dzj € IE s dzdz'd T
ftosHESCI yYOffbgizsce ®dzedY HJr st ) s FE@isstsd) ded). d Is
BsMisd ¢ sor 2 dpsthHsEE G J 1@t dzd Is to d dz! dizf W to JdzfcoCidrdz” 2
OLtslsO. [BO dsearrn fftosHEZCISO R OttOCIsjtodL 83 Odz'
B dz fsdzzyj dz dIsdesCted MlsOdzdz d o' §f scdzdzj dz t & ¢ .

82



Juy=T75Tu Juy=T7.5T1

o
T——

| 1
5.8 M.A.

t IBLHCS td Bsdzi S izt te @B iGEBE & O

[BlcOL 59 Odzedj o

H o st Oy | Isislszsds toifdatsg®jdzy jIs fj B W
dzd Is e d dz. I
sted¥ ssteOY | Istsdad Rt d diftsteis] oftsteig " & ¢ €
f sdzz yd dedz’ &3 dzOB][120hts] f ) dfdet=m H G Is - OB j OF y ¢
Hgn dZstOyjssddlsted dzsds MmeHj ey Ols

CoO¢

dzd ¢ OdzH T .

0s(CO),

AN

N

1

(OC);0s

I ls.OmfdE | Hfls Oo dzj dz

c
0s(CO)5
80°C

FsCN

{ dB2u R ] BO i dsyaifdy s stc Oy j Is s dzd Is te d dzts o5
fHf ¢ Ctisteof j frisdz R

(OC)30s

H O dzdzts 32 (83 BE i §f Is jSddzOhfrjdsej Hestsio

&dlsj Ok

dzd

CoO¢

O dz0 dzts

s d fifoddd mls jtdgjCo ¢
sSBtcOL 59 Odzd &

f
G dr

yoOmls d ydzts
CF,
%
HC FsC H
03(00)4 C—N_ _0s(CO),
//\OS(CO s (00)303// 0s(CO)s
\ / \H/
35

MeOo dzj dzdd Mt MY j 2O BJ

Ctsdf dzj S ftse

CH,035 azy ¢ M

v O B 7dz d
Rs-d CHifiSlter CsIWRHS MsDo dzj dzdd M dzdls j RHE cdz” &sd H
5] Hddzj ded § l sdzsfyr Cts@end)dzd He [t MijEds.teh. )
( @)Os(COXNCHCHCL |21 09 Mts, 2072f,[83 (H4CHCD3HH) = 7,88
32 2011fp, 2001f), 19( HH,NAH),3HH) =75 |y
HOg(CO)o( 0% d 2109 Mmts, 2069MfM,[95 (s 1H, NH), 59 2 (Hy CH), ]
NHCCHCL) 33 2018Mfts, 2010fte,3JHH) = 21545y, (H4 OsH),1
1965Mmd 3HH) = 1 gy
HOg(CO)NCHCF; 34 2109 Mmts, 2071f,[775 (K CH),AHH) = 4,
2011fp, 2001f), 191483 H,fPsH), OsH

83



HOs(CO)o( OSNHICCR) |2 109 fipe7, 2 M2 2 0 5 { 9,75 (iy 1H, NH),-1515 (1) 1H, OsH)
35 2011f, 2001fy, 1

) sz yj deder | 0 tej L kZdz s Olsitts  cidEEiP LhQidaddzr | yistB Gk ¢
L 20U d Is zerdzs O HEME, f 5 Mo 2 toj OC yd & dzdzed) OB )
¢ zOMls §. to sIds | ifshigd® dzdz’ = o to jrhfdpfsford2ts ds  tastBLteienl Uzde' Isjfy W § to &
6j OCYyd?2 Gaddgd "fidsHEClsT osMmlsOdise dzj ded™ toj OC j

311t § OF |y fHP.O(CON ) + W dte O] O dpGHtiEd,C d M dzts Is

[fdujmScd OCkdods j § 5B dzjoShfijre, v O figts AL jr dad@stzd
dqdzs jtej ) dMmimdjHss@E | dijlehf fOBdL@S C0O0¢ {§lsjdx
Ofd B3Ry Is te dipgidBsSi cOsls s gdsls B3Rts Y des W OMMBZOted o Ols!
BRjlsOdzdzsmsH j ey O da W jtedj destso , Clstster j, j § OF
ftetsmisjlsdud MsdJ ctolzf §r (f § ® ;N s pxzlS 5) , o L IPH Hi3)
BjlsOdzesyj distetse . t Odzj j o dzOh jQ dzColirdsm ttcd Qudstestdaf dn
COoyifmbeo)] dJcOdHtss dhMisd Lo OddM’' ©OL ddyds j
ftesdL o mHPE SR Qdzdj] OBddetsC dmzsls o toj OCydw e
sosy dfd stpfL $ 52 ©Ofls skl @dzg s M d = © O e s ted Ish
dMmyf sdz L 5o Odzd ! LWt ) dQCAaER VIR dzsts O L dzdey Bz 7
COwBtdd dzd JHted H diy 7 { WO tc AR gzt @ g i) doBifk GELtz ¢ Is f
C zOMlsg 6§ Bilsttsi &j A tztfto H d dzd pjste Oz’ BsisdSsokzs  Od3c
9 j M BO 7 OLO&E MR H dzw

] O @@k Isdls! , Yt 1 #&@nQ Odyf detifisq fgieEds M j 2
U dstedydz § d OsdsdjdsQ@gpilz dits kMl Odetse dzj dets, vyt tsd
kjtekd dzOdz' dz' 2 Oltsd odshEla Pl fiffaifdiafuntsg ®IO: ¢ C
Odzd sdz, dzgjtsBratsHdB 2 HAW fHftsHisdyjddy tjO0Sydd.
tj OCydd & OKGIBOW] Mdsls, dhfsd v HY sdizdls]
stej sd Qg @0OC s dmr o OlsAsls  wdz'"jj , O3] dz"  tej Al te Iz
SBOLBo Odzd j 8 St dzj € fMtse f) LjoA@Okfdisdpte @ datts]  dglg oG
olststedudes 4 d ¢ J tmdz'd wdistys asidsiGii ve OCDI[2A75]g | P g of
Bjlsddtser &3 YW dtetsds OdzOded 20 d Istedt Isd dzO 3q dzts 3
B scHQOsDjd: | s&is®ide] CM M jzdze Gdzzishis ) oy ON
OB dzsC ddzslsdz' 2 W tOcE a3 dzls

84



0s(CO), © 0s(CO),
/ \ NH, /
H + NEt; 4+ H
£ TN\ 3 0 CH,Cl, /1~
0(),0 Os(co R R, ————> (0C);0s 0Os(co)
( )3 S\H/ S( )3 1 2 T~200C2-4‘-I. 3 \CH/ 3
(o] :’
R, =R, = CH, (37) | | : r o @
ALAOMe CH, CH Cl NHEt,
| CH, '
Ha éH :
R,=Et;R, = (38) R,=Et;Ry= [ 2 (39) R,=CH,;R,= (40) NH
TRPOEt 7 METOEt f TYROMe _0
CH Ry R
HN 3

{ B3t § OS WioH thfs & dztsted H O3]+ W Jletso O Ry A izRsls o f to

[ fdzd tj OSCydbdzde 2 tOMlsotste o' ezPisoktw Ol fi)WH s
SBtOL tso Odzd dL o j s 6EBAKECO)§ EEHICHNELR) A8), Cslstster
wogdzw jlsiqw ftosHESC A tojlOChddf dpj 2Ashtgidds Istfdtero d3ff tdhtsalz
Hiezeddi3d + WdteO®d ORd dzts CCdmigrislste udg i) & offfr) Yhtdsdn s s od@ dg
sO¢ C0O0¢ o bkMmztadwams dqLB'"ISCO ORBRJAEZO o9 o' HJ dzj d
B' dzs dzj 5B« SH daiie fyls df g tizlz m g dzgiztzg v O B 15 dad d Lists 00@xdz" as
Rs, H cf thyj < lstetsfifSstcfizff yf© 18drj d3j dzlsdz” &3 O dzOdzd L &
Mddasj L dietso Odzdzr 7 S sdRf dzj S Mise i t6j H J fapEzsy Istsy lsod
f sdzlz v § dadz" § ftsd Hddzj dad v W dzW ¥ s fpw sfisdud MSd
ftod Hils Ols @g d&f y

v O B 8z d
Rs-d cfmfiShter S dzi SMse M 1 ¥WJdteORBd Odd dats§ ¢

s sy dzj ¢ RS '"H cft GCDLCI & H.)
(ed ¢Mmg
3co, M
37 |[ (HOs(COno( 2097 f( M3y M' PRIaB@LBIH7 0 %) : 6, 62Ists. (
CH=CH 2052 fFCHCH) =3 CHNH) = 14,5 1 y) }CHCH5H
ALAOMe)] 2041 f14,5%CHNH) = 7,1 4vy); 5,45 kh
2014 fiNHb):; 4,65 HACHCHHaz *CBuaH=1BY;
1998 fyvy); 4,27 W CHCHHb = ‘WMt J=y;2,
1983 M3, 63 ¢Coddzsji®fMif@ENHYCHBCH) = 7,
1974 f13,08c. (3Ha, OCkh); 3,07c. (3Hb, OCHb ) ; $ o d dzls jils (
1947 fofmmf@INHY=FCHCH) = 7, 1 (8Hp)CHb;0, 68
F(CHCH,) = 7,11 ) 0,54. (3Ha, CHaa; F(CHCHy) = 7,14 Y -
16,7%. ( 1 HbHb; P@Hu-H) = 2-18, 713) k" -H&). (
38 |[ (HOs(COx( 02096 fij( Md3j M+ Peat3dBjvuBaEd 70%):7,39.7 , 18 . , 7,
CH=CHTRPOEt] (2051 f36 ; 6,7 kh.fm. (1H, CHAa(SHOH) =18,
2040 fly Y( CHNH) = 7,5 J1vy):; 5,9 kh. M
2013 fF( CHCH) =%CHgZ ®)y:= 1,4 1vy); 4,6
1998 fMFP(CHCH) =%CH4 ®)y;= J2,8 Ga);(BH3
1972 #FPCHCH) = 1%CHNW,) X 5,9 j1vy): -3,

85



CHpa, J(CHCH;) = 73CHQHOMMd ) = 2, 2
(2H, CHfs,f@H-CHy) = 7,7 1vy); 3,42
F(CHCHy) = 1%3CHNW,) X yb; 93 ,22,%4H
(HCH) =%5,@®H) y= 9,5 |y)zJ(RCHD
6 1y, (@®H) = 8,8 | Vy):a 0B@MCHs) =78
L1yYy): 0,84 Is ABMCH)CH 7146, 6G) »
Hb, (u-H) CH) = @&, @5 4 Arh)a, BllsH)CHG: 2,1
1Y) .
39 [[ (HOs(COn( 92097 f( M3y M' PRIatSBJUBTEHD6 4 %) : 61, BHaNH, ( 1 K
CH=CHMETOEt] (2052 fFP( CHCH) = 13, 6 T/ICHNH, F6CHCH £ 1H
2041 fFCHNH) = 5,6 Jy)NHH; 88, &5. mu (
2014 fFP(CHCH) = CBu-H) 41=y;2.,J0 1 y); 4,4
1998 MFP(CHCH) = *CHutb) 1=y;2,J3 Ly); 4,0
1973 flommdd) ; 3, 83CHEapH(Ch,CHY H = F(BHp-dz,
CHOfMfd d3) ,=7 71 H.\H) -CHEB2HCH,CHE d ez 7
3,3 HH ( 1H,3(CB}CaH a0 fipifdndd, BHECHzCHa |
ommd®) = 4,8 L y); o, 97,58 ,48;3( 1
1,57 M &3H, 0STHY Isd-@BH6 5 ChH)( 1 H
F(u-HCH) =201 y) ; 16, -Had(uH)KCH)( & 2
40 |[ (H)Os(CO)o( D 2095 fl( Md3j ! BBaLSHj%4BRED 70%): 6,66 , 4 9 Mdz. f.
CH=CH 2050 fisdtesL ddz) ; 1€HMH HHCHQH)H = 3CHUNHy= 4
TYROMe)] 2040 f6,8 JLvy); 5-NGY ;Ezh4., 6.9 (HIAEHCH)E XA,
2012 flyyXCHEH) = 2,1 1vy); 4( GBHCHNH. = (]
1997 WMPACHu-H) = 2,2 4 y)OmEdd.1) ;S 93 ,zdcl.H
1970 f307c.(3Hb,OCkb ) ; 2, 8 GHpLH( ¢-BHOMMI | |, 5
FH-CH) = 14, 4 i)CH, B(,u583HOM () 1 H(HS5
CH) = 1464 pUH;.-Ho(FCHp-H) O= 2-16472 4
Zh . fq (Hada, O
U OB do yO9
[sdzj Cedzvtodets] otOh jdadj Stodsfdzj CMmse ) + WdteOB
s sfzzj ¢ 37 38 39 40
[tsdzj Czdzv tedets,] WtcOh j da( -24 +135 +57 +523

[ sdzj § bz dzv to dzts j
Bis dzj § Iz dzv te dzOW 2 Hdj Qi) frpids

Mddzlsj L Jtetso Odzdz" n
Mtsd Hddzj ded 2
Hitse sdz! dats Md dz! ddts e frplalz] Ctoddg sl dzd

1 toj HdzSy J dzdzl BH ffoj O CSOydOfinlsl] fist® ) dzOts ff) digs| od2dpd W
Hf sdzdzd Isj dz! desé s BBdzj § Mddz' de

dmf sdz' L s Odzd § &

dzJ

O 3q ditstpts s B dz' o

o 6O j dzd

o "M - iMi(UdAS@O ) M 56 HYj ts

e uddj sfsdyjmé¢s?2 o¢

¢ OMmisy s ds, Mo qissls jokz sty j 1

ftetsdL sh

o Misky Ols

zs Oy BdL Oydd 1 Wdtet

9 twjOSydd M HdecdHtdH

86



106 dz¥ u§ dzqd §

ltotso j HY dede’ §  d fpfipdig dadsdado dzf © dziffus Is©  @Asle d g O yH«
ndzstetstcc Odzed Yz Sz 2  ffjts Pesd dese  Odzd sdzdzr &3 € dzOfyls j 1
o Gladudj 6l &sdsYHjteda 2yj df c0¢ Ist ydgspf dits f s,
dmdj Hse Odzgdz’ &7 ©j OCYydW s Bodjj YjdB BHoEEEE &)
Codf dzj Cfise, ftodej zO &. daf Sbqadydy od L & &htPis b
e OdHtses dL Hobkr dsdjSbd -[dstdhsses &jlsdd
MsmjHdd: ObSHBOR ShMddY weodwjlkfy ©jHYO2hdd (
6jOCydwn. uMmlsOdiso dzj dets, ylsts Tzl o ezfsdze | j B OE
flstetsj ddY d fdqesH' O®RJdse, Y& . sl sBoOcts)d
COke c@IWBIZO dzO G§jttor n MsOHdWE t©j OSydd W
feslsj COddY HOd dgj2"dr ftojotOh jdd2, (il
Hjftoedssodifs' cdHiedHBSC OBdeddz dz 2 € sy dzj € .
6j OSyd?2 f Wduokd ORJdsSdhmdsls §sCOL Odd, vyl
sldzsfdlsj & dzs dedL S 52 Ghdse dzgsfls! ¥ Mo &) fls dats
Clsstsr | CLOfEMC Owdse Wi [®8 sdym O dedets 5 difjddizj O J
tej OCydsdedes iy sftse dz' dsd,  yIstsdzfddzfiffs ' dste® dgds @ dzfiatz
I'rwidzed dztsfyps ,  ulsts Btsdz! M t§J nL dg@ipjOdzds] fds j o Dgsdnded |
OydsS azduyd m<dn Od3d dzts dZO0 yd< dzd e dp dzjf dedfvo s its
I mMtsB j dzdzsmisd Mistetsj dzgdWw =~ dztsted sddzj deseo SOC Y4 BE(
delz € dzj sW d dz! dzgtse ] L s@B3efd @diy dd d dzls j toa3j H  Odsdze Y § Iy |
2O Moslsdtsh jdadj o' ntsHBe ftotsHEZCIstse tCPOSa@ded
Bj Ctslsste’ 7 dtsor & fSHEZSISES .

sy jdedzr | ® t©OBBGl] HOdd j dd&isls ¢OC

Mfdydoadmisse o BWOMIsEH?2 dij dddafzts td ¢ Ckiils Olezd 1B O ||
M sd Lso Odg' Hd&w SBEZYjddY dsdksH' & M jydodd

87



=

[Mdzs o dzojs v o Is @l
1 5C OL Odats, Yls ts dmf sdz! L s0 Oded j h jChrpfdoziSds) Sdzdz"
MsH ey ®O§R d dzgj MBHjtey O R dBSE&T 2&,j sk EsE
fdfiwedradgPhists Oy Sodzd vgij I qyrd dH)0H(CO)fl ( (@ d
COWBCEj dzkcdzj o BH S H ®dsdzj dided o BAsHdsAoRls) dids i o] C
5B tc OL ts oSOAMYIS j te dz" n C o] idShsazd M dzdk @fm Okd
Cl)Os(CO)o(:C(RINRG)].
vl Odzts o dzj dzts, ysts sbdadydi Oyd<ddyimcdsn
dgmfdzj Hise Ocdzgdz’ 7 t8j OS ydwa fow LdOWsEN S didedj it Bojfy
1Isdr MtsjHddzj dzd 2 .
1 O2 Hj dzts, bt -HQSSONH d(1) [ (i) FdstekzcdjotHs
ChlesydCddyd Ms dBd O3d dpsgdic j § fpjsdzy & 19¢ o dzfs, 1
sBtOL 59 Odad ¥ Holkzmn L OItteditsy j dzdz' = ttsSlsOM3j tetso
( [-H)O-CAYOx(CO)(:C(RINRE)]), Iz ) Is ts 2mp of ez ts 1SLO0 6. 5
1 5C OL Odzts, yls s fdzOB S5 Mdzts o dz' ORd dz' | dz
[ 1 HDOS(COnNHRy], dzj dse@BEffsdls! o  dMmimdzi sty jls i
ftodd3j daj ded j Btsdzj j tsfdatso dats ¢ twizdd B de@.L 0O tstisPdAS
Mddzlsj L O C zOfls j tetso f 4 dzO0 d3q dzts ©
[ (H)Osy( @1 = ¥NR2)(CO)] M dmftd L 5o Odedj &3 ©GHS 6]
slsdzduyos " dafmvy 5 shdsedshksd d twj 0S¢ ydsddsny
Mddzls i L O O0dzOdzse dydzr = Mtsj Hddzj ded 2 .
v fy lstedAzj dzts , Yylsts dMmf sdz! L ts9 Odzd j o dhimdzj HEj &
MsHjtey O dh fAetsksor 20 , feddpdgsr 26 UidcsEcdhdgls
6 OCydd d ko j &dswsjdadir Ro 'fAstsH® S Is s o
1 5COL Odgls s 4 dzj oG d e Ofgas'cL) dlz K clzRidte tisiizls t5 B@)C g §
sCOLr 90 Is o dzd w dzd § dzO O tc ©Oo dzj dzd j d ifydzj
stedlW ststen dztstet Isqdzj degsds fedosHdls € fsHESIsO.,
EsSEHO COC ftod dMitsd Lo Oddd =& dst! sddj dtse
O 2Ozt L Zdz' s @loysfe? t@jOALSCE j ez dzj o SHEStSHES
C OteB s RAAfBlsAOFE I dzls j L Jtetso Odzdzr d3d L Ote Oidzsity, d
fsLotdddo Mool ylsts Glier o Isj tedsd dzOdz' dedts Ol
2l € dzj 5% d dzdzRO W& OQs@ Y @zl & gl S EadedsHts 5 dzdzts .
10 hmdseo Odzedd OdzOdzdL O f sdzzyj dzdzr = HOdzdzr =, C©
Mojdr tjOSyd?2 CcOdtsejdkedjotHtstesHss d Gjls
¢ OteB s dadfiatf & lstsGrogz W

88



1dzOG tsH Otcdzts M ls d
bolsstc 9" O Ojls B dzOG sH Otkcdzisizd § &dz@P B B IRz O

Oz ydzsdzz tokzC somEdlsdzlddr L OCMEA tgdedzd 1d ¢ B3O ‘sSBE
dzOH HdMMmitlsoyd]?2;

C.-d§..dz] dzHwsY 50 ¢, , detsfd.. e@EEMitesdBC 2 d ftsdiish ' o
RsMY J Slstets

C. n. Oz Zptsdzde dqozzs By 4 Odzdzv f3ts oz € Oyu b.) v BBC 2 ¢
fssh o ddzbsf EfyigCiasGeod;

C. . dzuydl.ddse, ¢ . 7.3 . Y kO dd@ §totso jHJ ded J

cOmMh dW¥tesoa CE MstezCIskte SR dzy C Mso

C.n.dz 1EkBOtjots?2 ¢. VLOd s jdzj dg/ph J fzg 33 dgls dat
H.-d§..dd tslsy o3C H dzlr . Robh ddzts? 1 -1 - ( R [fHs s oUjteif] d
C s daW s to d30 YQdsQiddgs ¢ ts

89



10.

11.

12.

13.

df MsC dzdlsj tcOlszter
z0OB Ot 5. wl. Y10fsd ¢ dzd uj MfCtefq) O sty JnEICREMHH ™ |
1994.- C. 115 136.
Afonin M.Y., SavkovB.Y ., Virovets AV., Korenev V. S., Golovin A.V., MaksakowV.
A. Transformation of Chlorohydrocarbons and AminesinGheor di nati on Sp
H),0s(CO),q] // Eur. J. Inorg. Chem.V. 2017- N 24. P. 31063114.
Zefirov N.S., Makhoo k o v -philid reacti®ns / Chem. Rev.1982.- V. 82 - N 6. -
P. 615 624.
Hill R.H., Puddephatt R.J. A mechanistic study of the photochemically initiated oxidative
addition of isopropyl iodide to dimethyl(1,4dhenanthroline)platinum(il// J. An. Chem.
Soc.- 1985.- V. 107.- N 5.- P. 12181225.
Henderson S., Henderson R.A. The Nucleophilicity of Metal Cergd Towards Organic
Molecules// Adv. Phys Org. Chem: 1987.- V. 23.- P. 1/ 62.
Finkelstein H. DarstellungOrganischer Jodideua den entsprechenden Bromiden und
Chloriden // Berichte der Dthc Chem. Gesellschaft.1910.- V. 43. - N 2. - P. 1528
1532.
Menschut kin N.A. Beitr2gen zur Kenntnis
und der organischen Amine // Z. Physe@h- 1890.- V. 5. - P. 589.
Graham W.A.G., HarDavis A.J. Kinetics and mechanism of oxidative addition reactions.
|. Reactions of methyliodel and et hy lcycloperdadienglcanyanyiphosphine
complexes of cobalt, rhodium, and iridium // tgoChem.- 1970.- V. 9. - N 12. - P.
2658 2663.
Drougge L., Elding L.I. Mechanisms for oxidative addition of molecular chlorine to
tetracyanoplatinate(ll). Formation of tradghlorotetracyanoplatinate(lV) via a
platinum(lll) intermediate // Inorg. iem.- 1988.- V. 27. - N 5.- P. 795 798.
Crabtree R.H., Hlatky G.G. Oxidative addition: an alternative view // Inorg. Ch£880.
-V.19.-N 2. P. 571572.
Saillard J.Y., Hoffmann R. Carbdmydrogen and hydrogemydrogen activation in
transiton metal complexes and on surfaces // J. Am. Chem.-S&84.- V. 106.- N 7.
P. 2006 2026.
Vaska L. Reversible activation of covalent molecules by transitietal complexes. The
role of the covalent molecule // Acc. Chem. Re968.- V. 1.- N 11.- P. 335 344.
Louw W.J, De Waal D.J. A, GerberT. ILLA., DemanetC.M., Copperthwaite FG.
Reaction of small molecules with levalent metal complexes: addition or oxidative

addition? // Inorg. Chem.1982.- V. 21.- N 4.- P. 1667 1668.
90



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Churchill M.R., Hollander F.J., Hutchinson J.P. Structural Studies of Polynuclear Osmium
Carbonyl Hydrides. Crystal Structure and Molecular Geometry ofu-Bjidrido-
decacar bony HH),®si(CO¥oilnorg ,Chen.01977.- V. 16.- N 11. - P.

2697 2700.

Deeming A.J., Underhill M. Reactions of dodecacarbanghgulotriosmium with

alkenes and benzene; fluxional behaviour ,&f(ethanl-yl-2-ylidyne)-di-p-hydrido-

triangulo-tris(tricarbonylosmium)(309©s) // J. Chem. Soc. Dalt. Transl974.- N 13. -

P. 1415.

Beck W. HighlyReduced Met al Carbonyls [/ Angew.
Wepf Verlag,- 1991.- V. 30.- N 2.- P. 168 169.

Eyermann C.J., ChurAghillips A. Electronic structure of the manganese, iron, and cobalt
carbonyl hydide complexes HMn(CQ) H,Fe(CO), and HCo(CQy molecular orbitals,
transition energies, and photoactive states // J. Am. Chem: $884.- V. 106.- N 24. -

P. 74377443.

Churchill M.R. Hutchinsond. P., WalkerH. W., KresgeC. T., Ford, Peter CPearson R.

G. Rates of Deprotonation and pKa Values of Transition Metal Carbonyl Hydrides // J.
Am. Chem. Soc: 1979.- V. 101 - N 24.- P. 74287429.

Keister J.B., Shapley J.R. Solution structures and dynamics of complexes of
decacarbonyldihydrotmsmium with Lewis bases // Inorg. Chenl982.- V. 21.- N 9. -

P. 3304 3310.

Pearson R.GWalkerH. W., Mauermann HF., Peter CHydrogen migration mechanism

for ligand substitution reactions in metal carbonyl hydrides // Inorg. Chd®31.- V.

20.- N 8.- P. 27412743.

King R.B. Perspectives in the syntheses of novel organometallic compounds using metal
carbonyl anions // J. Organomet. Cherh975.- V. 100.- N 1.- P. 111 125.

Casey C.R.NashJ. R., Yi C. S, SelmeczA. D., ChungsS., PowellD. R., Hayashi, RK.
Kinetic Addition of Nucleophiles tal3-Propargyl Rhenium Complexes Occurs at the
Central Carbon to Produce Rhenacyclobutenes // J. Am. Chem-: $8@8.- V. 120. -
N4.-P.722733.

Heck R.F., Breslow D.S. Allylcadit carbonyld/ J. Am. Chem: 1960.- V. - 82.- N 3. -

P. 750 751.

Cotton F.A. Proposed nomenclature for olefietal and other organometallic complexes

/1 J. Am. Chem. S0e.1968.- V. 90.- N 22.- P. 62306232.

De Gil E.R., Dahl L.F. Orgamoetallic chalcogen complexes. XV. Moleculructure of

91



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

a mol y b dGHsSMe) complex: Mo(-CsHs)(CO)( -CH,SMe) // J. Am. Chem.
Soc.- 1969.- V. 91.- N 14.- P. 3751 3756.

King R.B., Fronzaglia A. Organometallic Chemistry of the Transition Met4l4.

A " -Benzyl Derivative of Molybdenum with a Temperatidependent Proton Nughr
Magnetic Resonance Spectrihd. Am. Chem. S0e.1966.- V. 88.-N 4.- P. 709 712.

King R.B., Kapoor R.N. Organosulfur derivatives of the metal carbonyls. TXiényl
derivatives of metal carbonyls // Inorg. Cheri969.- V. 8.- N 12.- P. 253%2539.

King R.B., Bisnette M.B. Organosulfur Derivatives of the Metal Carbonyls. VII.
Reactions between Chloroalkyl Sulfides and Metal Carbonyl Anions // InorgnGhe
1965.-V.4.-N4.- P. 486 493.

King R.B., Bisnette M.B. Organonitrogen Derivatives of Metal Carbonyls. I. Reactions
between Metal Carbonyl Anions and Haloalkyl Amines // Inorg. Cheb®66.- V. 5. -

N 2.- P. 293 300.

King R.B. A possite effect of the lanthanide contraction on metal carbonyl chemistry //
Inorg. Nucl. Chem. Lett 1969.- V. 5.- N 11.- P. 905 907.

King R.B., Douglas W.M. Organonitrogen derivatives of metal carbonyls. VI. Novel
products reactions of -Bromao-2-nitrosopropane with metal carbonylanions // Inorg.
Chem.-1974.-V. 13.- N 6.- P. 13391342.

Collman J.P.FinkeR. G., Cawse JN., Braumanl. I. Oxidative-addition reactions of the
disodium tetracarbonylferrate supernucleophile // J. Am. Chem.-383.7.- V. 99.- N

8.- P. 25152526.

Collman J.P., Roper W.R. Oxidativedition Reactions of ¥ Complexes // Adv.
Organomet. Chem.1969.- V. 7.- P. 53 94.

Jawad J. Solvent effects on the rate of oxidative addition of methyl iodide to
dipheny( 2 -bigyiline)platinum(ll) // J. Organomet. Cheml976.- V. 117.- N 3. - P.

297i 302.

Franks S. Complexes of long alkyl chain tertiary phosphines. Part 3. The oxidative
addition of methyl iodide to platinum(0) tertiary phosphine complexes [tlofganica
Chim. Acta.- 1981.- V. 49.- N 2.- P. 227 230.

Jolly P.W., Bruce M.I., Stone F.G.A. 1096. Chemistry of the metal carbonyls. Part XXXI.
Reactions between some fluestefins and carbonylmetal anions // J. Chem. SA€65.

- P. 5830.

Bruce M.l., Stone F.G.A. Chemistry of the metal carbonyls. PalX\X. Reactions of
dicarbony}” -cyclopentadienylferratell) with polyfluoroaromatic compounds // J. Chem.

Soc. A Inorg. Phys. Theor1966.- P. 18371842.
92



38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Cooke J., Green M., StoneG=A. Chemistry of the metal carbonyls. Part XLII. Reactions
between carbonylmetal anions and perfluoropyridine, perfluoropyridazine, or cyanuric
fluoride // J. Chem. Soc. A Inorg. Phys. Thedt968.- P. 173.

Goodfellow R.J.GreenM., MayneN., Res A. J,, StoneF. G. A.Chemistry of the metal
carbonyls. Part XLIIl. Perfluoroallenyhenium andiron complexes // J. Chem. Soc. A
Inorg. Phys. Theor.1968.- P. 177.

Bruce M.I, HarbourneD. A., WaughF., StoneF. G. A.Chemistry of the metal daonyls.

Part  XLIV. Reactions of pentadaonyl r henate (1) - and
cyclopentadienyl)ferrate(ll) with 3,3;Bifluoropropyne and pentafluorophenylacetylene //

J. Chem. Soc. A Inorg. Phys. Theot968.- P. 895.

Compton N.A., Errington R.J., Noam N.C. Transition Metal Complexes Incorporating
Atoms of the Heavier MaiGroup Elements // Adv. Organomet. Chemi990.- V. 31.-
P.91182.

Halet J-F. Limitations of the polyhedral skeletal electron pair theory in organometallic
cluster chemistryexamples in triand tetrametallic systems // Coord. Chem. Ré\295.

-V. 143.- P. 637678.

Shieh M, Ho Li-Fang, Guo Yu-Wen, Lin ShuFen, Lin Yi-Chun, PengShieMing., Liu
Yi-Hunget. Carbonylchromum Monotelluride Complexes [RBt][Te{Cr(CO)s}nJ(n = 2,

3): Two Important Intermediates // Organometallic2003.- V. 22.- N 24.- P. 5020

5026.

Artamkina G.A, SazonovP. K, Ivushkin V. A., Beletskayal. P. The Reaction of the
[CpFe(CO)) T Ani on with Pent af | uocAromatit Substitutidne n z
by HalogenMetal Exchange // ChemA Eur. J.- 1998.-V.4.-N 7.- P. 11691178.

Shieh M, Miu ChiaYeh.,, Chu YenYi., Lin ChienNaret Recent progress in the
chemistry of anionic groupsi 8 carbonyl chalcogenide clustersQbord. Chem. Rew

2012. -

V. 256.-N 5/ 8.- P. 637694.

Fleming F.F., Zhang Zhiyu., Liu Wang., Knochel Paulet. Metalated nitriles:
organolithium,-magnesium, anetopper exchange of alptlonitriles. // J. Org. Chem.
2005.- V. 70.- N 6.- P.2200 2205.

Seyferth D.,Simon R. M., Sepelak D. J., Klein H. A. geitDifluoroallyl)lithium:
Preparation by lithiurthalogen exchange and utilization in organosilicon and organic
synthesis // J. Am. Chem. Sed983.- V. 105.- N 14.- P. 4634 46309.

Sazonov P.K., Artamkina G.A., Beletskaya I.P. Nucleophilic substitution at the halogen

atom (halogenophilic reactions) // Russ. Chem. R2012.- V. 81.- N 4.- P. 317 335.
93



49,

50.

Sl

92.

53.

55.

56.

S7.

58.

59.

60.

Slocum D.W, KusmicD., Raber JC., Reinscheld TK., Whitley P. E. Halogen/lithium
exchange in hydrocarbon media; basic and continuous reactor studies // Tetrahedron Lett
-2010.-V.51.-N 37.- P. 47934796.

Gilman H., Moore F.W. Some Factors Affecting Halogéetal Interconversions // J.
Am. Chem. Soc-: 1940.- V. 62.- N 7.- P. 18431846.

Merrill R.E., Negishi E. Tetrahydrofurgoromoted aryalkyl coupling involving
organolithium reagents // J. Org. Cher974.- V. 39.- N 23.- P. 3452 3453.

Whitesides G.M.Fischer W.F., San Filippo J BasheR. W., House H O. Reaction of
lithium dialkyl- and diarylcuprates with organic halides // J. Am. Chem. S&©69. -
V.91.-N17.- P. 48714882.

Barl uenga J., Mont serrat J . M. b;functtohalizede z
organolithium compoundsd aryl and vinyl halides // Tetrahedron Letl.992.- V. 33.-

N41.- P.61836186.

Card R.J., Trahanovsky W.S. Aremetal complexes. 13. Reaction of substituted
(benzene)tricarbonylchromium complexes withutyllithium // J. Org. Chem: 1980. -
V.-45.-N13.- P. 25602566.

Sazonov K., Ivushkin V.A., ArtamkinaG.A., Beletskayd.P. Metal carbonyl anions as
model metakentered nucleophiles in aromatic and vinylic substitution reactions //
Arkivoc. - 2003.- V. X. - P. 323.

SazonoWw.K., Artamkina G.A., Beletskaya |.P. Nucleophilicity of metal carbonyl anions
in vinylic substitution reactions // J. Phys. O@hem.- 2008.- V. 21. - N 3.- P. 198 206.

4OL Bdzs® 1 . 5., PtelsOBSddzO 1. ¢ . , 1 Jjdzj ysc ow
AdNe d3j - Odzd L d3" 9 tj O¢ydwnan dzCdzj sW ddz! dztse ts
Odzd sdzso C OtoBtsdzgddzse § jtojmntsHAE 7 B Is Odzdzts @

n d di3d2010.-v 46,” 6.-4. 340.

Vinls™ dz¢ CA q Zz@Istso D dzsc b OH FojA dzlsl! . 1Pz P S Hdz, [
Cyhilsi2dzzEB dHz0,u Q.lsL. 2 dztsa @O BB Is s pY] M iIspw.Clts 9 [
dlsOdzS j 9 d 4, 0CRy.dIld. € OtecB-6ded tizdgEGRHAfZOBAzE d dzO d3d  /
OCOHJ di3d d deodzdgd y jufPRdR(™w 64.1176.

Krumper J.R. Gerishh M., Suh J. M, BergmanR. G, Tilley T. D. Monomeric
Rhodium(ll) Catalysts for the Preparation of Aziridines and Enantioselective Formation of
Cyclopropanes from Ethyl Diazoacetate at Room Temperature // J. Org. CR6ea8.-

V. 68.-N 25.- P. 97059710.

HuhmannVincent J., Scott B.L., Kubas G.J. Highly Electrophilic [Re(&@Rs)] Center

Binds EtO and CHCI, and Heterolyticdy Activates B // J. Am. Chem. S0e.1998.- V.
94



61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

120.- N 27.- P. 6808 6809.

Colsman M.R. Noirot M. D., Miller M. M., AndersonO. P., StraussS. H. Lewis basicity

of tdmcddNr di nati ngo -dchdomentoma rsen:l vetnbanding 2R C
in AQOTekrs(1,2-C,H,Cly) // 3. Am. Chem. Sogc- 1988.- V. 110 - N 20.- P. 6886 6888.
Newbound T.D.ColsmanM. R., Miller M. M., WulfsbergG. P., AndersonO. P, Strauss

S. H. Dichloromethane is a coordinating solvent // J. Am. Chem. Sb289.- V. 111 -

N 10.- P. 3762 3764.

Friedrich H.B., Moss J.R. Halogenoalkyl Complexes of Transition Metals // Adv.
OrganometChem.- 1991.- V. 33.- P. 235 290.

Solymosi F. Infrared Spectroscopic Study of the Adsorption and Dissociation &fI.CH
on Pd/SiQ Generation of ChSpecies // J. Catal1995.- V. 155.-N 1.- P. 74 81.

Bawn C.E.H., Dunning W.J. Chemilungiscence of sodium vapour with organic halides //
Trans. Faraday S0€1939.- V. 35.- P. 185.

Lyon J.T., Andrews L. An Infrared Spectroscopic and Theoretical Study of Group 4
Transition MetalCH,MCl, a nd  H G&diplexes // Organometallics2007.- V. 26.

-N 2.-P. 332339.

Andrews L. Matrix infrared spectra and density functional calculations of transition metal
hydrides and dihydrogen complexes. // Chem. Soc. R2004.- V. 33. - N 2.- P. 123

132.

Tundo P., Venturello P., Angeleti. Catalytic interconversion of alkyl halides by gas
liquid phasetransfer catalysis // J. Chem. Soc. Perkin Trans1283.- N 4. - P. 485.

Ilkariya T., Yamamoto A. Preparation of dimethylbis(diphenylphosphinoethane)iron(ll)
and its decomposition gavays involving the formation of carbenoid intermediates // J.
Chem. Soc. Chem. Communl974.- N 17.- P. 720a.

Blank B., Glatz G., Kempe R. Single and DoubkEEActivation of Methylene Chloride

by P,Nligand Coordinated Rhodium Complexes // ChemAn Asian J.- 2009.- V. 4. -

N 2.-P. 321 327.

Yan T-H., Tsai ChiaChung, Chien ChingTing., Cho ChiaChing, HuangPeiChen
Dichloromethane Activation. Direct Methylenatiorf &etones and Aldehydes with
CH.Cl, Promoted by Mg/TiCITHF // Org Lett.- 2004.- V. 6. - N 26.- P. 49614963.
Algarra A.G., Braunstein P., Macgregor S.A. Computational study of the douBle C
bond activation of dichloromethane and phosphine alkylation at [Cog}{|PR Dalton
Trans.- 2013.- V. 42 - N 12.- P. 42084217.

Olson W.L., Nagaki D.A., Dahl L.F. Synthesis of a (chloromethyl)cglltcarbonyl

compl e x-CsMeg(6Q)@H.CI)CI, from dichloromethane by a photoassisted,
95



74.

75.

76.

77.

78.

79.

80.

81

82.

83.

84.

oxidativead di t i on r e &CsMds)(ECO), /Mirganome€kics: 4985. - V. 5. -

N 4.-P. 630634.

Chen T-T. ChenYu-Sen, ChangYa-Ho, Wang JungChing, TsaiYi-Fang, LeeGene
Hsiang, Kuo Tin-Shen, Hsu HuaFen Activation of dichloromethane by a V()Ithiolate
complex: an example of-Based nucleophilic reactty in an early transition metal
thiolate // Chem. Commun 2013.- V. 49.- N 11.- P. 1109.

o % Sdzff de. R fydzj v OB & Gatzl B B Gatiz® fg K (3-14)Om(e o
{=6-R)(CO)10 d (e-H)20%(CO)10 © ftetsyj HHOH o 6 QazfdHIzG dzj & SH
O di3d dzth ofyf dzls jd jjls | s d3j Is O Gztzd3y gizfy & GhBcbf / W[~ . dzd

1 B9 sMd.20lic €

Keister J.B., Shapley J.R. Reaction of ethylene with the unsaturated cluster complex
H,0s(CO)o// J. Organomet. Chem. 1975.85,N 2. P. C29C31.

Gubin S.P.MaksakovV. A., KedrovalL. K., KornietsE. D. Molecular oxygen activation

by triosmium cluster; Hand CQligand oxidation // Dokl. Akad. Nauk SSSR1983.-
V.271-N2.-P.354357.

sdtediz, ¢ Wsdgdz., ] Jietsd. ).yl OC MQASHse OtsB ts iz PRz
H)Os;(CO)wel]” € Of toj ¢ M telsd j 13 J totsd3j s OOMICEAf§Isfj-ts ts o
ststcH d dzO X d tgdae2wy. 38 -4.285.4 .

Arnol d R. , Gordon J. The Chemistods Corm
Techniques, and Referenc¥giley-interscence publication, 1972.P. 54.

Bezuidenhout D.).Lotz S.,Liles D. C., van der WesthuizeB. Recent advances in the
field of multicarbene and multimetal carbene complexes of the Fisgber //
Coordination Chemistry Reviews2012.- V. 256. - N 5i 8. - P. 479524.

Johnson B.F.G., Lewis J., Pippard D. Preparation of undecacarbonyltriosmium derivatives
/I J. Organomet. Chem1978.- V. 145.- N 1. - P. C4i C6.

| B dldzf OCMOK o Hich.eP Stedad Jrup ¢ Isd o BEdey ¢ 2z dzv e dz
C ) dzts teldstelYOR 1 W HE jamdl) Istl ftpdsdi d ) d- dzdQdzd ¢ O dgp 58 dzOH '

¢ C OH 1deHC o.+ 1983.-u. 271.-  24. 354 357.

Adams R.D, Luo Z., Chen M., Rassolov \Multicenter transformations of the methyl
ligand in CHOsAu carbonyl cluste complexes: Synthesis, characterization and DFT
analyses // J. Organomet. Cherg015- V. 812.- P. 95-107.

Anderson O.PBender B. R.Norton J.R., LarsonA. C., Vergamini P.J. Singlecrystal
neutron diffraction study of ethyleneosmium complex (6d*,d*-C,H.)Os(CO), a
model for one type of chemisorbed ethylene // Organometalli®@91.- V. 10.- N 9. - P.

3145 3150.
96



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Fischer E.O. On the Way to Carbene and Carbyne Complexes // Adv. Organomet: Chem.
1976.- V. 14.- P. 1 32.

Cabeza JA, GaQlcv2aar e z -hBterocyElic earbéhe chemistry of transitimetal
carbonyl clusters. // Chem. Soc. Re2011.- V. 40.- N 11.- P. 5389 5405.

Wang Z, JiangLu., MohamedD. K. B., ZhaoJin., Hor T. S. A. N-heterocyclic carbene
complexes of Group 6 metals / Coor€€Chem Rev. ElsevierB.V., 2015.V. 293 294.

P. 292 326.

I sy 3¢ d dzte s O J p O . 1., 1 jdzds ¢. Iss i [jskog &
nOtcOCIsjacddgtisdrf ¢ z dzw e dZ' /=  mMixthdzQ dzOA d L - ULYMB.G t5 2
v. 7 2 ,-4.650856.

Adams R.DBabin J. E.Kim H. S., Tanned. T.,Wolfe T. A. Clusters containing carbene
ligands. 7. Preparation of @EO)C(H)NMey](&-S)(GH), and the nature of its
reactions with secondary and tertiary amines // J. Am. Chem-36@0.- V. 112 - N 9.

- P. 3426 3435.

Adams R.D., Tanner J.T. The activation of tertiary amines by osmium cluster complexes:
Further studies of the reaction of BO0)(NCMe), with triethylamine // Appl.
Organomet. Chem.1992.- V. 6. - N 5.- P. 449 462.

Shapley J.R.Tachikawa M.,Churchill M. R., LashewyczR. A. Triosmiuminduced
dehydrogenation of triethylamine. The crystal structure of J{QB) (1 CHCHNE®Y) //

J. Organomet. Chern1978.- V. 162.- N 3.- P. C39 C42.

de Fr ®mo nrtN., Rolan S.M &arbemes: Synthesis, properties, and organometallic
chemistry // Coord. Chem. Rev2009.- V. 253.- N 71 8. - P. 862 892.

Connor J.A.JonesE. M., Randall E. W, Rosenberg, EThe **C nuclear magnetic
resonance spectra of carbene @uhitrile complexes of chromium and tungsten and a
reinvestigation of théH nuclear magnetic resonance spectra of phenyl carbene complexes
/l'J. Chem. Soc. Dalt. Trans1972.- N 22.- P. 24109.

Bernasconi C.F. Developing the physical organic ckamof Fischer carbene complexes

/l Chem. Soc. Rev.1997.- V. 26.- N 4.- P. 299.

Maksakov V.A., Kirin V.P., Golovin A. V. Stereospecific coordination of L
hydroxyproline esters with triosmium clusters // Russ. Chem. BL895.- V. 44.- N 10.

-P. 19411945.

Korniets E.D, MaksakovV. A., Kedroval. K., ShakotkoN. I., Gubin, S. PA PMR

study of the reaction of trinuclear osmium clusters ¥K$CQO),, with organic acids //

Bull. Acad. Sci. USSR Div. Chem. Sei1983.- V. 32.- N 2. - P. 393 397.

Arce A.J.Deeming, AJ, DonovanMtunzi S, KabirS. E., Acid-induced displacement of
97



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

1009.

acetaldehyde from &-vinyloxy-triosmium cluster // J. Chem. Soc. Dalt. Tran&985. -

N 12.- P. 2479.

Savkov B., Maksakov V., Kuratieva N.iB exchange in metal carbene complexes:
Structure of clusterefH)(e-OCD3)Os(CO){:C(CD3)NC,HgO} // J. Mol. Struct.- 2015.

V. -1097.- P. 157160.

Churchill M.R., Wasserman H.J. Structural studies on polynuclear osmium carbonyl
hydrides. 16. Crystal steut u r e -H b fOBIefO8(CO),, and a comparison of the

hi ngedH,®s, 6B (OMe) Os, OMeODsbOi dges +n t
H)o( ©@Me),.,0(CO)o (n=0-2) complexes // Inorg. Chem.1980.- V. 19,- N 8. - P.

2391 2395.

Astruc D. The metatsis reactions: from a historical perspective to recent developments //
New Journal of Chemistry.2005.- V. 29.- N 1.- P. 42.

Schrock R.R. Alkylidene complexes of niobium and tantalum // B&b&m Res - 1979.-
V.12.-N 3.- P. 98 104.

stsdzdzdgy fizy S Odzdzs st 6 DdedRd|Y I3 § B w53 jdis Gidzfizeh 1989. - .
117-119.

SollenbergeP.Y ., Martin R.B. Mechanism of enamine hydrolysis // J. Am. Chem. Soc.
1970.-V.92.-N 14.- P.- 4261 4270.

Calvert R.B., Shapley J.R. Activatioof hydrocarbons by unsaturated metal cluster
complexes. 6. Synthesis and characterization of methyldecacarbonylhydridotriosmium,
methylenedecacarbonyldihydridotriosmium, and methylidynenonacarbonyl
trinydridotriosmium. Interconversion of cluster // J. A@hem. Soc- 1977.- V. 99. -

N 15.- P. 5225%5226.

Calvert R.B., Shapley J.R. Decacarbonyl(methyl)hydrotriosmium: NMR evidence for a
carbon.cntdot..cntdot.hydrogen.cntdot..cntdot.osmium interaction // J. Am. Chem. Soc.
1978.-V.100.-N 24.- P. 7726 7727.

Humphries A.P., Kaesz H.D. The Hydridoansition Metal Cluster Complexes //
Progress in Inorganic Chemistry / ed. Lippard S.J. John Wil&p#&s, Inc- 1979.- P.

146 216.

SusFink G., Neumann F. The Met@larbon Bond¥V. 5 / ed.Hartley F.R.- Chicheser,

UK: John Wiley & Sons, Inc. 1989.- P. 231 317.

Crabtree R.H. Dikrences between Metals The Organometallic Chemistry of the
Transition Metals.Whiley-Interscience 2015.- P. 47 49.

Eady C.R.JohnsomB. F. G, Lewis J., Malatestat M. C. The chemistry of polynuclear

compounds. Part 31. Synthesis afdacacarbonylhydridotriosmatefland its reaction
98



110.

11.

112.

113.

114.

115.

116.

117.

118.

with octadecacarbonylhexaosmium to give a carboxylaredged anionic enneaosmium
species // Journal of the Chenli€aciety, Dalton Transactions1978.- N 10.- P. 1358.
Kennedy S., J. Alexander J., Shore S.G. Syntheses of anionic derivativgSfG® ),

/I J. Organomet. Chem1981.- V. 219.- N 3.- P. 385 395.

Adams R.D., Tanner J.T. Clusters aining carbene ligands. The unusual synthesis,
coordination, and reactivity of a bridging (dimetalliomethyl)(diethylamino)carbene ligand
in the cluster complex QEO)[F-HCC(NEL)](O-H), // Organometallics: 1988.- V. 7.

-N 10.- P. 22412243.

Moreno C, Marcos M.L., MacazagaM. J. GG me z §,|GeaziaR., BenitoL - pe z
F..Mar t-&imena E, Arnanz A., MedinaM. E., PastorC. , G o-Yiem&cd Je 2
Medina R. M. Synthesis, characterization, and redox behavior of mixeedigtiz
dicobalt/trismium and dicobalt/triruthenium carbonyl clusters // OrganometallRG07.
-V.26.-N21.- P. 51995208.

Deeming A.J., Hasso S., Underhill M. Reactions of acetylene, mesimg pheny
substituted acetylenes, and ethylene with 1,1,1,1,2,22&8acarbony®,3-di-O
hydrido-triangulotriosmium // Journal of the Chemical Society, Dalton Transactions.
1975.- N 15.- P. 1614.

Rosenberg E., Kumar R. New methods for functionalizing biologically important
molecules using triosmium metal clest // Dalt. Trans. 2012.- V. 41.- P. 714722.

Krivykh V.V. Kizas O.A., VorontsovE.V., DolgushinF.M., YanovskyA.l., Struchkov
Yu.T, Koridze AA. Protonation of triosmium clusters
Os(COX(eT CO)E™T 20,071 HCI CR)  and  OgeT H)(CO)(e% 6,277 CICR) (R =
CH,OH, CMeOH, C(Me) = CH // J. Organomet. Chem.1996.- V. 508.- N 1i 2. - P.

39 47.

Eveland R.W., Rayond C.C., Shriver D.F. [PPN][BEO)(Ck CH)] and [Fg(CO)
(Ck COTI(THF),Cl)] from the Reactiomf Low-Valent Titanium with [Fg(CO)(CCO)F

/I Organometallics: 1999.- V. 18.- N 4. - P. 534 539.

Falloon S.B.Szafert S Arif A. M., GladyszJ. A. Attaching metakcapped sp carbon
chains to metal clusters: Synthesis, structure, and reactivity of rhenium/triosmium
complexes of formula §°-CsMes)Re(NO)(PPE)(CC)(n)Os(CO)(y)(X)(Z)]™, including
carbon geometries more distorted than planar tetracoord // GheiBur. J.- 1998.- V.
4.-N6.-P.10331042.

Tattershall B.WRestA. J, GreenM., StoneF. G. A.Chemistry of the metatarbonyls.
Part XLV. Reactions between hexafluorobid-diene and the pentacarbonyl hydrides of

manganese and rhenium // J. Chem. Bdaorg. Phys. Theor. 1968.- P. 899.
99



119 ststedHL J ¢ . . dydbsddzjdzgdHdzr § fJtetsdL oatsHdz |
&3 sOdzdzse [/ / RL 9 Mluads iS¢ GHIJREGAE. -MS @bME 1147
1167.

120. Deeming A.J. Triosmium Clusters // Advances in Organometallic Chemisir986. -

V. 26.- P. 1/ 96.

121. Dawoodi Z., Mays M.J., Raithby P.R. The reaction of,OB(CO);0 with
trifluoroacetonitrile and the -rkay crystal structure of H@E&EO)(e>-d>-HNCCHR) // J.
Organomet. Chem.1981.- V. 219.-N 1.- P. 103 113.

122. Kabir S.E.Day. M., Irving M., McPhillips T., MinassiarH., Rosenberdg., Hardcastle K
|. Reactims of bis(acetonitrile)triosmium decacarbonyl with secondary mixed amines
NHRRO6 ( FEHs= R 8 3 ar CHOHH,CH3) // Organometallics: 1991.- V. 10. -

N 12.- P. 39974004.

100



[ sdzj S kdzw tedz j

ltod dztsy j dzd

fMstekzClskzter d thmdtseade §j Mistek
fitsd H d dzj dzd 2
# 5 Hdddj ded J
A tste Bt [ (-H)Os(CONo( T@H=CHNC4Hg0)]
1 OtOd3j |uted ¢ dzdPda@P W
wyj 2 ¢ d|a=9.00013)
b=9.321%3)
c=13.18344) i
U 83.4291) A
b #3.1591) A
0 85.42@1) A
V=1050.36(6); *
Z=2
[ Mdzs 9 dzf C1-C2 1.40
H dzd dz' C2-N 1.31
e w W0j 2 | N-C6 1.47
C1-Osl 2.19
{ M dzts o dz| C1-C2-N 129.0
Zaedr,

et HJd ded j

Astedgt [ (H) {CHOs(CO)(:C(CH)NCsHsO)]
1 Otc O3] | [ tsdats ¢ dzdp HAMOW
wyud 2¢d|a8.089¢42

b=16.87145) |
c=15.82784) i
b=94.7831) A
V=215237(1)
Z=4
{ M dzts 9 dz| Osl-0OL 2.85
H dzd dzf 02-C1 2.09
fiawj @, |CIN 1.30
{ M dats o dg| 0s30s102 60.4
zadr, OL2CIN 128.0
C2CIN 115.9

101




