ot 3}3HE ] AteA TS
7RI e AREF sEEoRA ok
systemell &JaiA Bl A FrFSE
y=m o]F Fato] Fo 4
e ot
71 rdE ASAE Q] ogdS o

=] systemel oJsiA A F7rS kg0
o] Eade] ZFoidddo] FAEHIL
743 YES] Shirakawa < Ziegler—Natta
=i 9] AF2l Ti(OC4Hg) 4 —Al(CHs) 3 (AVTI =
—4) Zu] systems AHEst] A Ay 24U
25Y ZgomgAe el et
gA Azxd EotMdd IAEE 4 HE,
&, AsFse} 22 3}eES ARt =gAd
714 ARAZT7E (10 ) o) A3 Eeke

o{u

™ o2
o o

333wa5

o, FO
—o
d

ATATE BAFACE oje] shA BAE oF
1% A=) =RETL AAA - ko] HolE 7}
oAl sk ZoR dEhth opAER B O &
EARSTY whEolXs gt Ak O wA
Tl 71]l o}” A7, *JXW MX]?J °l

EelopAddle] Abghaehyds iddstar gl
e AL SR g 778 e £
oA fiAlEe] A HANeH, o5
= we7led B 59 AP aAl st AlA,
HPLCel oJgt epAulo] =] Aeite], e 3
SrEA] wl WEA] pEAANE 070 28

® Fel Edoaga fEAe Feke B
F 273, 71%57] Fol, BE TFFAY BY 5L
2oz @ oMgd BB PUFPel v

Hzg=

1983 &g sty (A

1985 @‘_:J;IV]-D]—7 _] §],61—‘r]. (/H/\]_)
= 1988 @=welyled st (shap
h 1988~ FWBlATA TEAEA)
1995 5474 AdAr4
1995~ ZAishi weFsh Fas
34

4.

st 55} (s

wapske e isish (b
Fastely]4e4l gelst (e

EILa Helara

Living Polymerization of Acetylene Derivatives by Transition Metal Catalysts

AAdhetw W (Yeong-Soon Gal, Polymer Chemistry Laboratory, College of General Education,
Kyungil University, Gyungsan 712-701, Kyungsangbuk-Do, Korea)

Harofetw 38k &85 (Sung-Ho Jin, Department of Chemistry Education, Pusan National University,

Pusan 609-735, Korea)

646 Polymer Science and Technology Vol. 13, No. 5, October 2002



obgd 75715 2t =] FENEl #
st AT ol e AFE] ghoZoly o] A
AE AHEste]l A= ey o] A
ANES EAF] 74 vnkel A8 Sadrt
FE AEAL FakEE A (cyclotrimer)
7} Aol Rt

19743 Masuda &< olefin metathesist} cy—
cloolefin 3}3H& 2] metathesiss ol ¢ &34
ol Z1oZ 4HA WClg— U MoCls—A FWE A+
goto] A obAEd FEARD HdopAE#
FEAZ A, el 21 EAo] vl
2 Zldepaga) s FAEE o)F
0]52 1,4—dioxane &wellX WCls, WClg/CHsOH
(1:2) 2 WClg/ PhySn(1:1) =] systemO.Z |
dold s F3A17 A3 8580 1 #+4
2ol 86,000—92,000%1 Z&] (FdotMEz) S &
Ao wausgioh!’ g ojgA FAE w
A Bl A B EAE BExE Rglow, A
At FAge] 18RS A EAlF o] Atk
o FshEe FWEES ot EFotE
A FEAe sdell Bet AT AL WA o
o7 19809dt] $HF cycloolefin 33H&9 W
metathesis T& ¥ #=-A o] Grubbs ol 2314
AT 7] A FF

79 FAlel Masuda & YA gefe] FFo
2 Ou7tA] AL AFEA G FFA]E ofA
gad 549 1—chloro—1—octyne?] MoCls/n—
BwSn/EtOH FwljAlel ot Tgukgo] 2ed
AFS Btk ARS #Esglth”* MoCls/n—
BusSn/EtOH FwljAlell ]38t 1—chloro—1—oc—
tynel FFAY F& EAF E—‘ My/M, 5 11—
1.3)E Z+ e n2AE gt o] 1At
o] gt EAFo] F&o| wEt APHor FIt

o
=
.]
h

rir

[«

sfgom, o FRAC) BFAS FABE S ¥
Aol Frhehe AFAQ Py FEPYL wol

Zuj A S AFE3F 1—chloro—1—octyne? =3t
A WE AFES gRHoR A
ot}

> X r\r

=XtE JlE Al 13 ¥ 5 & 20029 109

[

el SeFA 2] dEE&o] Xé‘%k*%]o Hoﬂ? o}
o] Ay}= F=w|¢l n—BusSn®| A3<E (propaga—

.

T MoClg-nBusSn

100
; MoClg-nBy,Sn-EtOH

50

o.r’b
IR
[ ]

Conversion,

ol o . - —
0 2 4 60
Time, min

12! 1. Time—conversion curves for the polymerization
of 1—chloro—1—octyne by MoCls—based catalysts.

Catalyst (mM)
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1.70
(20-20)

MoClg-nBu,Sn-E10H
(20-20-10)

107 108 10°

!_O‘awmps v
40 50 EV(ml)

8! 2. MWD curves of poly(1—chloro—1—octyne)
obtained with MoCls—based catalysts.
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FZuAlE At A9, oJdH FE7IE §lo] Tt
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sk 222 A9 vlmA W EAE M,/
My~2.2)5 Zbe 2 A 3327 =481
° 1, MoCls/n—BusSn F1|E ARE3|A] A& i
A= AY F2 w2 w2 M,/ M~1.7)E RS
O ARA 499 vlEo] =S ¥ 5 SUTth
ko] MoCls/n—BuySn/EtOH FuiA S ARg-alA
Azgt ARAR] A AEAF] Fitol AL
NowA FaE Zx uie FE& WM/M, =
1.3) EA& HoF3h

B 12 98 71K MoCls—Al Fulol gt 1-
chloro—1—octyne9 F343E jxxoz et
W Aotk MoCls, MoCls/n—BusSn(1:1) % MoCls/
EtOH(1:1)& AHES A%, dEE&S FFL ot
AukA 0w HE B EIXE Btk ¥hEe]
MoCls/n—BusSn/EtOH (1:1:0.5) FujAS AFE-3H
e ez Aust vkel 2ol M,/M, B17F 1.3
olgtE I A Fx7t ulg F2 5Ho] lon,
EtOH®] AME#& T7MAFS BA% oA
€ 4 a7t dley dEgo] g1 A
o] YolA= S Btk B 4347, EtOH
S FZu¢l MoCls, %2l n—BusSn thy] 0.5
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=
ERE ARSIS W, F2 AR BXE Zhe
i o gr I Bk ok
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N
ijt

FHufjel] st GFAe] EnlE WA Ao RH

H 1. Polymerization of 1-—Chloro—1-octyne by
MoCls—Based Catalysts?®

Catalyst Monomer Polymer

Conversion (%) M,/10" M,/ M,

MoCl; 100 23 2.23

MoCls/n—Bu,Sn 100 46 1.70

MoCls/EtOH 100 20 2.23

MoCls/n—Bu,Sn/EtOH 100 16 1.27

MoCls/n—BuSn/EtOH 89 10 1.34

MoCls/n—Bu,Sn/EtOH° 38 5.3 1.34

aPolymerized in toluene at 30 C for 1 hr; [Mly, = 0.50 M,
[MoCls] = [n—Bu,Sn] =20 mM; [EtOH] =10 mM. °[EtOH]= 20
mM. °[EtOH] = 40 mM.

poly (1—chloro—1—octyne) &] $E#EA=HS A
ofstiA st 2/19EA FE (M) 0.10—
1.0 M, Fullsx 2-20 mM2] ZsklA AdE
Ak B [Mlo/[Cat]lnl el F7bel uwhet
ngstel =718y 3] [Mlo/[Cat]v]7} 50
olatel A% A,/ M, B]7F A9 14 2w

wastn ek AUFE FAZ BE G}
WRgE WS-8 le] b whAle] HobAl 1 R
= 1

w A FFAZE T qhgo] AL AgHow
5] gl >

o] ZuljAlE= Holw&Eui] MoCls, 7155 =
Fullel n—BusSn, A4 AAE ESHSE EtOHZE o] F
oA Ql=dl, o8 7 TR 1aE 250 4k
A AAE 23 FFES AMEete] 1 avE A
stk 7 A7 W 9 Mo—7 SullE A3 oA
g3 FEAEY SHA 755 2FE AR
o] 3¢EF n—BuwSng A1¢21% MesSn, PhySn,
Et;SiH, PhsSiH, PhsBi, PhySbel 7%+ w49l
AgHgo] GV H2 EAFH EEE HolFth
A A4S 23 F3tEE EtOH, CH3COOH,
CH3COO—n—Bu, acetone, H.0 52 A3l &
T A=, e Ay e Y
Aol o]5 AR % A-fERTHE EAE
o] ZHAEE W EAk BEE Forxltk o] 4
3 Ay= EtOH, CH3COOHS$} 2 A+~ E
xghsta Sl sEHEEY olyEk n—butyl acet—
ate, acetonedl|A g} o] BAHFAE 71 QA
42 EELE 2 YUTHed afAdE HojFa

20
Monomer >
~T addition
=
c J
S 20 c
=
15 3
1=
1.0
0 100 200

Conversion?®/

8 3. M, and M,/M, as functions of conversion before
and after the second monomer addition in the polymeri—
zation of 1—chloro—1—octyne by MoCls/n—Bu,Sn/EtOH.
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FAZE FAH Ak Barska Qi
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i

Catalyst (mM) (a)

Mwi M
MoOCl,
{ 20) 2.07
MoOC!~ nBu,Sn
(20 - 20) 1.15
MoOCl,-nBu,Sn-ELOH 1.06
(20 - 20 -10)

L

10 10° 108
MwW{PSt)
Catalyst (mM) (b)
MwiMn

MoClg

(20) N
MoClenBu,Sn
(20-20)
MoCls-nBu,Sn-EtO!
( 20-20 - 190 )
105

2 4. MWD curves of poly(o —CF3PA) obtained with
Mo catalysts.

10°
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T8l 5. Rh Complexes used for the polymerization of
phenylacetylenes.
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Aol AL S uHE AstaE ofH {7
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diyne) & olgfgt #AIAE AT 5 &= WAkl
2 4-9X slHz A& 5& 2= poly(1,6—
heptadiyne) =A% AzatAeh.>*7*7 1990
W Choi 52 MoClsAl FlE AFE-3F diethyldi—
propargyl malonate (DEDPM) ¢ 18]35 S
Fot] FTEol AL FEgAola 109kl 717t
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[poly (DEDPM) & @43 A7AAE Lxstid
o gy e A A
59 BAF Fx7F 5 Row deFrh
1992 Schrock %< dimethoxyethane&uj
oA 7 FZ7F 71H ¥ alkylidene complex¢! Mo
(CH—-#=Bu) (NAr) [OCMe (CF3) 2l o (Ar= " 2,6—di—
isopropylphenyl) | 3t DEDPM2] Zghkg-o] ¢
WEd AsS BRlves A7 A94E ASo=
FAEY B 2= Mo(CH-~Bu) (NAr) [OCMe
(CF3)2l20ll o3t DEDPMO] T&d3E el A
oty At qE3AIZto] A Fst 3 benzaldehyde
ol HA7HE Fe Wittigd WEgo®E A Uus
2|AA &8sk poly (DEDPM), (n = 5, 10, 15,
20, 40, 80)& A=Al &= AN 4
A My /M, vl 1.250]8F500H, S =& o4
v} 2A Yelgsd, o132 /34 (initiation) K.t}
= A3dA (propagation) &) £X7F Adjzlow

B 2. GPC, UV-vis, and Yield Data for Poly(DEDPM),
Prepared Using Mo(CH—#—Bu) (NAr) [OCMe(CF3)2]» as
the Initiator

M, Degree of

Polymer MMy 2 gy (nm)" Yield (%)
(g/mol)® Polymerization
Poly (DEDPM); 3640 15 121 514 (504) 98
Poly (DEDPM);, 6110 26 1.24 534 (524) 93
Poly (DEDPM) 15 7520 32 1.18 548 (544) 99
Poly (DEDPM),, 8790 37 1.25 548 (544) 100
Poly (DEDPM) ;y 11600 49 1.16 552 (554) 96
Poly (DEDPM) 5, 23200 98 1.23" 556 (574) 97

®Determined by GPC on—line viscometry versus a polystyrene
universal calbration curve (Viscotek). ®In THF or (inparen—
theses) in acetonitrile. °A, = 7,550 (¢1,200) was obtained by
vapor pressure osmometry. YA small amount of double—
molecular —weight material was observed by GPC.

Py S —
[e]

2 rd
P /
% 15 f
d P
1 o
x. 1
= 0’9/

05 [

3
—— | y=032026 0.024497x B= 0.99196
I R B ihesatndibavattiioh nhadtedi
0 18 16 4 7 %

Number of equivalents of monomer

2! 6. Dependence of the M, of poly(DEDPM) on the
number of equivalents of monomer added to the initiator.

DEXAE Js Al 13 95 3 20029 109

wES o] it

a8 62> DEDPMO @@+t FA4% poly
(DEDPM) 9] 2k (M) 2] #AAE ZAZH o=
b A, AL AFAAYLE BRolFa Ut
T3k o5 @9 poly (DEDPM) HEg-§-<el] A
29 dEFA|el 2 3—dicarbomethoxynorbornadiene
S ¥7)slal, benzaldehydeS AME-3 wobita| 4
< Sdto] ESvTEAE =& FEE st

TR EAFFo] & Aloj¥ o] poly (DEDPM)
< o]F 979 W2 AT IF9 TS EY op—
tical image processor 59029 §&ATF1 o]
FENES 7Tl Hek AAAJ] FEATIE Y]
ALV o] F o] e Fu systemS AMR
3} di—tert—butyl dipropargylmalonate, 43}
g FES 7Zh= di- (IR, 2S, 5R) — (=) —mentyl
dipropargylmalonate, 4,4—bis[[(p—tolylsulfonyl)
oxylmethyl] —1,6—heptadiyne S 2z @&
trzestd FeAEe] el wd A4 g
& sk

rgad fFEA ¢ d@d opdal Favt
O 71s7Z A 3= gl A, x$7]el ost
AA A oz Fkgo] & P EA| o= RO
Z d#A k. 19949 Mo— ¥ W-A FulE
AF&-3F bis (1—trimethylsilyl—1—propynyl) ether
FERESo] AEH oY, I FEgEo] He W
< Bk olyel, dojxl yEAE EWEAYr)
AN ojgE 725 7ML e AoR HER
53
2ol Kubo 5 DEDPMY ofAg#dl 2t
we 7S zt= diethyl di—2—-butynyl malonate
(DEDBM, a8 79 #¥F&S MoOCli/n—
BusSn/EtOH FuljAlE AFg-sto] AE38]%lom, 1
AP 132 FAREC 57 9 67 1EE e 1
A5 ¥ Ludek> MoOCl/n—BuSn/
EtOH ZFwjAlE AFEstol @A poly (DEDPM)
7} poly (DEDBM) & tjx#el GPC =4& 18 8
of Ydebfsdth o] S system©® A|Z% poly

RO

EtO,C CO,Et

ZHS
HsC CHs

12! 7. Diethyl di—2—butynyl malonate (DEDBM).
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Poly(DEDPM) M, 31 000
M, /M, 2.00
10° 10* 103
Poly(DEDBM) M, 6500
My/M, 123
TS T 13
10° 10* 10

12! 8. GPC profiles of poly(DEDPM) and poly(DEDBM)
formed with MoOCIs/n—BusSn/EtOH (1:1:2).
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31,0003} 2.00°1%1
o A

g g2 M,/ M, B= 2+7h
U% "o poly (DEDBM)

s
w3 o

42 DEDPMS] 3 Astgo] nelsag g 714
A ki the WAl AEATI WS 5 e

£0] 100%%) “FElIA T ol

= AsAdde] tugste] g3 oxmE Aste g
Atk ool Wkato] oFZe X|gkEl opAE V)57
£ ZH= DEDBMS! 7%-¢- DEDPMyHE WHg-/do] 7
skA] o mA e 1 3lEd (selective cy—
clopolymerization) ©] 7}s38lH, o]&]3t /o] 2
Weh WAo] 93k DEDBMY @ 9 B=233
g 7hsetAl ke ZoE Kl

8! 9= MoOCly/n—BusSn/EtOH FwjAlE A}
€% DEDBMS| | SqolA 1xz2 AR O
A7F A8 wge FEE A A dEFAE
7ksl= WAl o *‘6.35& gAl (multistage)
o] A5 ek Zloltt o] A¢- 641318 b
3L DEDBM &5 33] 543t Zlojrh. o]
oA B F = vkl ol 7 dAlelA T4
o] ARE-FF A S] AR
s7heton, tdA Y% 5t EAF
wEZF - FEE Y T ATk

B 32 o7 74 SHlE A DEDBM &
stA3E YeRA Folt) (1—-Trimethylsilyl) —1—

2 ofy
O oo o o z% —111 o

E
ol
ol
2
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o rE

13 T T T
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Conversion, %

8! 9. Dependence of the number—average molecular
weight and polydispersity index during the multistage polym—
erization of DEDBM by MoOCI/n—Bu,Sn/EtOH (1:1:2).

H 3. Polymerization Results of DEDBM by Several
Catalysts?

Temperature Conversion

Catalyst 0 @ M, (g/mol)? a,/4?
MoOCly/n=Bu,Sn/EtOH 0 100 6500 1.13
WOCL/n—Bu,Sn/~BuOH 0 19 2000 bimodal

Schrock catalyst” 30 5 no polymer -
Schrock catalyst” 30 15 no polymer -
NbCls/n=Bu,Sn 80 86 no polymer -
NbCl; 80 41 no polymer -
TaCls/n-BuySn 80 17 no polymer -
TaCl; 80 28 no polymer -

#Polymerized for 24 hrs in anisole; [M] o = 100 mM, [Cat] = 10 mM.
"Determined by GPC using a polystyrene calibration.
¢(Mo (=CHCMePh) (N—-2,6 —i—PryCsHz) [OCMe (CF3) o] .

4(Mo (=CHCMesPh) (N-2,6— i—PryCgHs) (OCMes) o) .

propyned] #WZF el me F2Hold NbCls,
DEDPM®] #WE3te] aat8o]9d Schrock =
] 55 AMEPS A, 9 dEkgo] uhe Wl
ofufel 3] mwAF YA Wkth MoOCl/n—
BuwSn/EtOH FulAlE AHgste] 0 CollA F3Al
71 A YU EAT S Bt o5 EtsAl
EtoZn, BuLi 59 F1& AH&ste] 22 $T&
A Eatg =t Aggo] 53-81% WA M,/
M2 1.49-1.65 HE2] 3 B

FENE 7Tl A vhAl AFE R AT DEDPM,
DEDBM¥} #Z& yxaabd F2Ad 49, S

E?L’ e
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o] oEAE B Ao ek 4

2%
Qe DEATL 57 H& 67ke) W TS %
=Rl defleh”

4. SELSIIF H DEX 7ISE

Mo—% W—A FHl& A& ne|&ddF{2
metathesis ¥-3-2] W7h52 metalcarbene (—C=
Mol EHHe] o|FAE 7Rk} F s 2Hgsted]
metallacyclobutane XH7} A=, o]Ao] o}
o SFAY Wgate] AlE AvtEE Ao deA
At

FAFSE 1l systemS AFES ofME A {24

59 FPAANE thd 2 olf® olg Wi
WS/ PR FEHeo] AP Zlow HyEn
ARSI b FEAY FEel EHHQ Ao

Z 43 gt W— 9 Mo—7 vl system
o] olefin metathesis®|= & ¥Z&olH Fjst H&

FHQl Ph(CH30) C=W (CO) 42} Pth_W(CO):)
£9] olefin metathesis®%t ofuje}l opAE A #

A5 SF= axpdolq, W(CO)G—CCL;—hv
system= AR WRS-oA HE-E7HAIQ] tungsten
dichlorocarbene®] &4 &<l So] 1 O]WQrO]E]r
obAdg @l kA o] S dEe T Y sp® v

At v olFAFY st Ta-wa
dAgto] e I 27t JJ?HLZ_E:_ ks

At oA oA Masuda 52 Scheme 13}
& W72 AlQkatgln. 2o
MoOCIl4/EtsAl/EtOH, MoOCly/n—BusSn/EtOH
ZuljAle] 2o]%t 0—CF3—phenylacetylene 52
WEghell et ARbeE W7hES Scheme 29}
Scheme 3¢ YER L™ Scheme 204 x5
W Z EtzAle] EA8FA4 MoOCLe F+ 94 94
7} ol&7]2 X$5 31 F¥E metal carbenes ¥
A= Zoz AWstar ek MoOCl/EtsAl (1:1)
anisole &mj] &o19] 27TA1 NMR A~HEHS =7
sto] o] 43} S ISt F AR 47:”"“
&= metal carbene thH] 4 @3] EtOH7} L
37 €c). vhde] Scheme 3o YERH MoOCl/n—
BusSn/EtOH/toluene FuljAloll o]t 29 Z 3ol A
ol FAF A2 FHA TAClA metal carbene

242 92 EOH7F Z8d AS dEie=
HalEt.

U A S

&

DEXAE Js Al 13 95 3 20029 109

oy e iy
" c=C c—C
Cc=C
Scheme 1.
c
-EtH N
MoOCly + Et;Al — - 0-Mo=—CHCH; + E1AICt,
Cl
1
Fl (I:]
0-Mo=CHCH; + BAIC) L 1) 0-Mo=CHCH, + AI(OEY;
Cl OEt
2
Scheme 2.
i
MaOCly + nBuySn — 0=hr|lu=('ll-nPr + nBuySnCl
Cl
¢ a
0=Mo—=CHenPr + nbusnc1 — 2O o- \l-. ~CH.uPr + nBuySnCl
Cl OEl {no reactions with E1OH)

Scheme 3.

At 400993 ¥]F Tl (nonconjugated di—
yne) 79 Fatof| w3 A= oA AF3E BRg}
o] wo] JIyE o, o] usFEEge] W

Y
Ny
L

aly
é
)
$
—H
fr
N
1o
>

g A AEA] ekoket 1994
Fox %E’_ 1S T SR FIATx
JEAtel] gk #4lo] aizde] weh o]l o
Z2 A dgFA F9] skl DEDPME] #H %5
& Schrock Fwl?l Mo (CHCMezPh) (NAr)
(ORfg) 2 [Ar = 2,6—7—ProCeHs, ORfs = OCMe
(CF3)2l & AH&3te] AlE=stgion, 1 3T
Toll tat AAHQA ATE FaeAcE”

18 FHE Zte FATxE 2EAR A4S @
Yo mEFERke Z= (& 54 52 643)
THAY head—to—tail ¥ 2 UATIAE S 2=
A2 sk Aol Fast dHo=m A7 H ]
o]5& DEDPM2] &l 2 727} 1748% Mo
(CHCMe2Ph) (NAr) (ORfs) 2 [Ar=2,6—7—ProCsHs,
ORfs = OCMe (CF3)z] & AR&stiow 1 3t
57178 Scheme 49} Zro] Attt S A=
alkylidene®] metal Fi-o] olAE @] o —EkAo
F7tE W AR R Ge|E wWo] vk o]FA| %
alkylidene®] foixH, o]&= Hu} =8 £Eg H
A 123N (intramolecular formation) & %
st] 5248 1 E YA sk WhEo] FE ot
Al "k wbde g-F7WEe2 x7] alkylidene®}

ol
:[o

,ﬂm
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R e I of e FEEH Assh BAsALT HZel

DEDPM< Mo (CO)G ZuE ARZSA A3 poly

- we “ (DEDPM) & %2 57 w2722 2 1A}
e [:B i _,d W - Qojx= Zow YWHATLY ok Mo(CO)s %
Mg A O b OzZEsd fEASY
e - R ol A87lol weh 5249 2 674 el
i R - 2 2 vigo] YehRe A A+ YA
— *E/l — p_{ T L ot b
i 54 =
Scheme 4.
27 Aolwd FulE AHEE oEd F 5
FARSE P S 7R = G Y A8 alkylidene Wt A9 Fee B3 1F5¢Y] A+FES 7
< s, o] Fsto] Hruh HhgAJo] At 5] A RSk 1980 $HERE] Al=E ofAd
@ alkylidenes 2338k WESolA 643 g+ d Ao iEste] &3t A= =] Grubbs,
Z5 e FUAe) 3448 §olkA gt ol Schrock 1%, 9¥¢ Masuda 18 4O
59 67+ wElTxE Zhe 1R xolE Pe- gatslA s v BRI A A
NMR ~#HE#°] 7128 Y 9 methine ¥4 ¥4 F2 Mo—A v system$l MoOCly/n—BusSn/
ZHE Rl (8 10) . EtOH, MoOCl/EtsAlI/EtOH 1] So] ©+ 4 o]
o] A9 F2 67 1gTEE 25 poly DEDPM)  FX& opAgdl w5 auEde] mvae
of gtk umsty Yed, ol e B ow wARon, udAF Pl 5@ uA
o] obd, = MoCls "k ARE3lA 2 A ol wekael DEDPMS ¢ Schrock Zwjel

Et0,C__CO,Et

&

(a)
E:O,C__CO.E

N

(b)

Five—membered ring region
/ g reg

Six—membered ring region —

59 58 57 56 55 54 ppm

2 10. >C—NMR spectra (125 MHz) of the quaternary carbons in ring compounds and poly (DEDPM)s: (a) the
five—membered—ring model compound; (b) the six—membered—ring model compound; and the five— and
six—membered rings in poly(DEDPM)so.
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