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2 o Uyxgddl nele] £ I FE X @) o8 el ¥o g njFun (face-to-face) FA|HE
HzAd 71%E T3 Je TEA Ae §4 A28 dolryr). ety Fa] AR 9 18-
diiodonaphthalene# 1,1’-p7s-(chlorozinc)-ferrocene®] &=} ¥Hg-S oF 10749 H=A I E
2 o]RoA JoFoz & X FIAWE YA ol FY ¥E FTA Y= B
o] §3 = zlolo] o] AN WA, v & EXE 2 FTv B AL W s
AXBR ek olHF BAIHE FEIP] Al & she] £ Al (n-butyl chain)& 29
vzl selge] § xo] 2 Hh o]FA sl ¢L X EAL 13709 A
& = Aoz Yt

ABSTRACT: A synthetic route to polymeric systems, based on ferrocenes held face-to-face
by peri substitution on a naphthalene ring has been investigated. Palladium-catalyzed
polymerization of 1,8-diiodonaphthalene with 1,1"-bis-(chlorozinc)-ferrocene gave a relatively
low molecular weight polymer having about 10 ferrocene units. It was suggested that prepara-
tion of the polymer during the polymerization reaction prevented formation of higher molecu-
lar weight polymers. In order to overcome this problem, a buty! chain was introduced on one
of the naphthalene rings of the polymer. This modified polymer showed somewhat higher
molecular weight (13 ferrocene units).

Keywords:. ferrocene, polymer, palladium-catalyzed, face-to-face polymer.
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Figure 1. Low-dimensional linear systems composed
of stacked planar organometallic units.

@ Fe Fe Fe @

1R=H
2R="CH,

ple<R t]

3R=H
SRFCH,

Scheme 1. Retro-synthesis of polymer 1 and polymer 2.

AL E= Z29EdA Bolg Y A o
2], Scheme 19| ferrocene-naphthalene Zajo} 1
o] F2AAM B uie} go], AXE 732 (conduc-
tivity path)7} f138gog2 Mz 7lzto] &= e
B WM, © wgEIlE J7=¢ van der
Waals #73 olfold, A2 ujFun] Wgisle] A
dgzd 2o W Slogzis Jide =)
Azt o] HEEL gt=e B2 AE A
< ZY3l FRHo =z g Axde Pz A
B4 HeEE 4 Aoz JgEn.

olg g E & XYAF|e XA F2A st F
a2 Y RAe, AndE X§ Ax) Alo|r} A
3] &2 A= g fAs M2 A g g3l
24tk oy g 71EE B WFAIHEAME F e

#2jo] #2278 A6z 19983 114

AT A NP F e 2Fo2A Uz
o) o] AHIUTY 1 FlsA e e dPorM |
A, ¥n A& vl5 B3 Q)= #2240 (ferrocene) 1
(n=0)9 4L Yoz rBIF v} gon
(Scheme 1), 1288 g2zn] e Hz4 1
(n=1~5)8] ¥4&° AR nEARL 2= gy
1(n>6)& Pd Zul& A3y Az wgoz &
= WAl st Rusle st}

€ A7 da BFHE ol A AN g
o Alg Zolg {7 % A2 AP Ayn
i, 2FAE o] EFES] AAr|F JA& golry]
A7, ©] RudlME Az disld et 7)&3t
Tt Pd Zof ARG 9% Az Yoz T &
7o EEWE ¥ 9P =2 (retrosynthetic
route) = Scheme 1)) B r}.

o #H

RE WgES o2& ¥7dA EF Schlenk 7]&
2 483t} THF} dlgl2%= Na/benzophenon .
22X N, 873 ZA st WA, §5, hex-
aned} tetramethylethylenediamine (TMEDA )&
25 ol @ dA NaozRe A si4ch

IR £ZA29EHL Perkin-Elmere] PE 683 3
#47] % Mattson Cygnus 100 R337)d)A
CHLl, & KBr& AM-3l9 polystyreneg 7]&2.
2 FolM A3y e, 'Ho 3C NMR ¥ COSY
2-D NMR £4¢& 7|& A %2 =2 tetramethyl-
silane (Me,Si)& 7]ZFo 2 3}d Varian XL-300
FT NMR £3712 24394,

GCE= FID #AzZ7|¢ 0OV-101 - columno]
Hewlett-Packard2] model 3390 integratore] &
Z¥ Hewlett-Packard model 580A 7]7]& A}g-3}
o BMIAT £ *EE 225 T, 379 2=
T 275 Collen Axr|e] &&= 7004 300 C
743 20 C/min®) £52 F7 PN 3§ &5
14.2 mL/mino 2 3t}

HPLC #2 Waters model 410 Automated
Gradient Controller, ¥ 712 model 510 pump,
model U-6 injector”} A3# A2 Hewlett-Pack-
ard model 3390A integrator& Zil 9= model
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441 UV 627, == 10mV &8 71247} 339
Waters model 401 23 & H&7)2 #439. o
) AME-E columng Waterse] 100, 500 @ 10000
A 9] Ultrastyragel GPC column %& +Porasil
columnolgitt. ¥4 EME Tucson, AZd U
Desert Analyticsdl] 2] 88l 35l

Diisobutylaluminum hydride (DIBAL-H), butyl-
lithium, 1-bromonaphthalene,
10% Pd on activated
hexamethylsilamine, bis-triphenylphosphine palla-
dium (II)  chloride (Pd(PPh;),Cl,)+=  Aldrich
Chemical Co. %8 T3l o FAIstA] ¥z A}
€34t Oxalyl chloride, zinc chloride ¥ 1,8-
diaminonaphthalene2 Aldrich Chemical Co.2%
E T3l 4 A% dAld BARE W2 YA 8
o AFgEIITH

Ultra-dry zinc chloride®} Scheme 19 Qe &
g 13 2, Zelm Scheme 39 Y& 1,1-
dilithioferrocene-TMEDA #& (5= w3 ¢ &
#8 7178& #c CHClyol A grease AAT Fo
sk BE Zol XF f 2R ¥
AA = DA HZE HYurE AM-ElE ¥ dad)
729t Apiezon N hydrocarbon greaseE A}l&
o,

Ultra-dry Zinc Chloride. A& do] F2 42 #
A2 100 mLe} 52 Fet239} 50 mLe] Kjeldahl
Schlenk Ee}~3E& A4 H, AFos 2F A=A
7|1 of22o 2 Aalsldrt. Schlenk ZalxIol:=
99.999% 2] ZnCl, (Aldrich) (2.0 g, 14.7 mmol) &
ANex, T2 Fg2ade of 304 4mLe 99%
oxalyl chloride (Aldrich)& & 2, oxalyl
chloridex freeze-pump-thaw?] A2 7|4 A
Asta ZnClhel AFoz o]Faych. 1 thed
Schlenk EelA~3& ol22o g (YA FFHe] A
28e £2)¥ ohg #2 stopper2 ggith ZnCl/
oxalyl chloride EEELE H2olA 404 7Het AL
t}3-o oxalyl chlorideE FFo® A A3 ZnCl,
FrEE oz AUk o13A LA B2 A
F9 AH8-E A A=7] Wl GAFEUL.

1,8-Diiodonaphthalene 3 (Scheme 2)& House
o WHe® £ AT HA, 18-

1-bromobutane,

carbon, sodium

892

K

diaminonaphthaleneo)] &uj&ytzZe] Zn(0) B4&
Y31 short path distillation (140 °C/0.01 torr)o.
B ZAs] gt A3 £33 AFE Lol oA
& A2oA A7te] R del wEld 1A & Wil
(mp. 62.7 C, lit.> mp. 61.5~64 C). o|FA A=A
& 29.73 g (198.8 mmol) o] TA= Al ZolA, 7]
AR AALL H3 Zdr1E 9E3 379 2L ¥
71d Y& #, 360mLe] 6.9M oz FEAH
o A4E FE e E -20 ¢ 343 vy
37 22§ fAANYE AEY £=2 160 mL9
o £3A17) 34.29 go] NaNO, (497 mmol)E A
H3] Arsich o] T 2 Fr)e} FAE
Tg7] WellA f&EI o] At Bukxula A
&84, 150mLe) Eo) {2171 165g2 KI
(994 mmol) & T Wzt =7} AF3tA g 3
29 £52 Hylsigrh 1587 £ o e o
o, 849 g EHRES AL AowA 15 Tl
7] ol2%% . orjdl A3 NaOH £4& F
718l @7 BHeE WED, o 4 FAHE B
Aol uAE £2F F, olAE FA Lo JdeH=
Lol Al Soxhlety o2 #2381, 2 898 1Ng
HCl, Na,5,0; ¥3}8, NaHCO; ¥3gdoz o
A o2 wolla, uix|gtd= E2 Hopdifirt o
FA Hohd dEz §94& MgSO,2 Ueln 4 &
AAG Fo & WAHEE hexaneo 2 BR8N
ot 4 AN YHEL s g oA AA 3
ojAf (135 'C/0.005 torr) 4252 g(56% F58)9
dxd TAE U mp. 110.5~1115 ¢ (it
mp. 110C); 'H NMR (300 MHz, CDCl,)
¢ 7.05-7.11(dd, 1H, %J=8.3, 3J=7.4 Hz, H,),
7.83-7.87(dd, 1H, 3J=8.3 Hz, J=1.2 Hz, H),),
8.40-8.44(dd, 1H, 3J=7.4 Hz, ‘J=1.2 Hz, H,);
15C NMR(75 MHz, CDCl;) & 96.0(C,), 126.9
(Cy), 131.0(Cy), 132.1(C,,), 135.7(Cyg,), 144.0
(Cy). 'H NMR¢ 333 o] AHEW 458 3
Z3le)  BAslgxz, C NMRe Jzgdw
iodobenzene?] 31313 o]F & FZIVA additivity
ruleg F 83l lo|z ¥F3I3c)
1-Butyinaphthalene 8 (Scheme 2)€ Gilman*§
o2° A5 e olF f7] & T 4
E AAR Fo F& 2942 AF A=A (8893 C/

Polymer(Korea) Vol. 22, No. 6, November 1998



Pd(0) &ull Algol 2% sz Eevj9

NH2 NH,

4Ho

e

B4

NHa, NHa

2
NO,
—1 b
Cahg
1
NO, NO,
3 c
B — Y
L L
H
C4 9 c4 :]
9 8
NO, NO,
3

Scheme 2. Preparation of starting materials having a naphthalene ring: a. NaNO,, KI, 6.9 M H,SO3, cold, 56% for 3, 22%
(from 9) for 4; b. nBuLi, nBuBr, ether, reflux, 69%; c. fuming HNOs, 0°C, 30 min, 31% for 9; d. H;, Pd/C, EtOH, 100%.

0.27 torr)3led A FHe] 2dg dglon olde] 5
&8 69% ¥t} Anal cale. for C,,Hs; %C=
91.25, % H=28.25. Found: %C=091.35, %%H=
8.81; 'H NMR(300 MHz, CDCl;) & 0.95-0.99(t,
3H, methyl), 1.38-1.52(m, 2H, y-methylene),
1.68-1.78(m, 2H, Bmethylene), 3.03-3.09(t, 2H,
a-methylene), 7.30-7.53(m, 4H, H; 4 ¢ 1), 7.67-
7.71(d, 1H, J=8.1 Hz, H,), 7.82-7.86(dd, 1H, 3=
8.0 Hz, *J=2.1Hz Hj), 8.02-8.06(dd, 1H, 3J=
2.8.2Hz, %J=0.7Hz, Hy); C NMR(75 MHz,
CDCly), éc 14.0(methyl), 22.9(y-methylene), 32.8
(f-methylene), 33.0(a-methylene), 123.9(C,),
125.3(C,), 1255(Cs),  125.6-125.8(2C, C, ),
126.4(C,), 128.7(Cg,), 131.9 (Cgp), 133.9 (C,),
139.0 (C,). 'H#} '3C NMR 1-ethylnaphthalene
o GEE HFsN AT
1-Butyl-4,5-dinitronaphthalene 9 (Scheme 2)
£ Sergievskaya®§oll® o8] 31% 9] ¥ =34 1
2 A} (mp. 103.5~104.5 C; lit.° mp. 106.5

#2o A229 A6z 19989 114

~108 €); 'H NMR(300 MHz, CDCl;) & 0.97-
1.03(t, 3H, methyl), 1.42-1.55(m, 2H, y-methyl-
ene), 1.68-1.80(m, 2H, #methylene), 3.15-3.21(1,
2H, a-methylene), 7.53-7.57(d, 1H, J=7.9Hz,
H,), 7.71-7.78(dd, 1H, 3J=8.6 Hz, 3J=7.6 Hz,
H,), 8.18-8.21(d, 1H, J=7.9Hz, H;), 8.24-8.27
(dd, 1H, ¥J=7.6 Hz, ‘J=1.1 Hz, H,), 8.40-8.45dd,
1H, %3J=8.6Hz, ‘J=1.1Hz, Hg); '*C NMR(75
MHz, CDClj), dc 13.8(methyl), 22.7(y-methyl-
ene), 32.9(Fmethylene), 33.5(a-methylene),
117.2(Cy,), 126.0-126.3(4C, C; 367), 129.8(Cy),
133.6(Cg,), 144.2(C,), 146.5(C,), 146.6(C;). 'H
NMR& COSY d¥ez B3, ''C NMR&
Yzgds YEz W9 383 o8 BEUA
additivity ruleg Al EA13)% ).
1-Butyl-4,5-diaminonaphthalene 10 (Scheme 2)
& t7)¢} Slell A 98 Ful a3} whgo] e A
FHog At 'H NMR (300 MHz, CDCly)
¢ 0.91-0.96(t, 3H, methyl), 1.34-1.49(m, 2H, y-
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methylene), 1.59-1.70(m, 2H, #methylene), 2.83-
2.89(t, 2H, ae-methylene), 6.52-6.55(d, 1H, J=
7.5 Hz, H,), 6.57-6.61(dd, 1H, 3J=7.3Hz, ‘J=
1.1 Hz, Hyg), 7.00-7.04(d, 1H, J=75Hz H,),
7.17-7.23(dd, 1H, 3J=8.5Hz 3J=7.3Hz H,),
7.35-7.39(dd, 1H, %J=8.5 Hz, *J=1.1 Hz, Hy); 13C
NMR(75 MHz, CDCl;), éc 14.0(methyl), 22.9(y-
methylene), 32.7(f#methylene), 33.2(a~methyl-
ene), 111.1-111.6(2C, Cy¢), 115.4(Cy), 117.4(C,,),
126.0-126.3(2C, C,, ;), 130.1(C,), 134.9(Cy,), 142.5
(Cy), 145.2(C;). '"H NMR & 333 o]F31 AHEH
A8 Azl BAYT, %C NMRE vzgd
7 opml= WAl 3EH oL FZIWA
additivity rule& AHg-sld B34,
1-Butyi-4,5-diiodonaphthalene 4 (Scheme 2)+=
Kanakarayan'§&!! $839 431t 100 mL
o} 37 ZalA3ad] 40 mL9 trifluoroacetic acid 2
3417 2.93¢g(13.69mmol) 8] 108 H71stm,
0 °C o8& WYzZtAlZl the, 3.78 g (54.76 mmol) &}
NaNO, I 1 %8 fAA AT ARy £x2
ZEH A7 & 1580 & ol AL 3o 4AE
He 898, 100mLe] 2o &3islo] gle 13.64¢
(82.14 mmol) 9] ¥ztd KI £<4o) &7]3 583 &
o Atk 2 £AE 400 mL7t HEE FAA o
L9 7185 JdHE (3x50 mL) & F23 ). o
Jdel2 &qL, &, NaS5;0; ¥3-89, Na,LO; X
oz d&Hoz ¢, HFHoz B2 g W
o % Fo MgSO,2 Tz AF A d&
AL 4 gumE 239 50% (v/v)9 o= Z /hex-
ane E¥olel| GaA7|1L, e EF LUIE silica
gel columnel] F#A|A diiie] HeN E¢ES
A7z} oA dAH oz Fohd Y ES sili-
ca geldlA hexane & ThA] AA|EdA] 2.31 g9 =
& 24 (39%)& AUt Anal. cale. for C\,H,l,;
%C=238.56, %H=3.24. Found: %C=37.39, %H
=2.97; 'H NMR (300 MHz, CDCl;) & 0.92-0.99
(t, 3H, methyl), 1.37-1.50(m, 2H, y-methyl-
ene), 1.64-1.75(m, 2H, Amethylene), 2.95-3.00
(t, 2H, a~methylene), 6.93-6.96(d, 1H, J=7.6 Hz,
H,), 7.06-7.12(dd, 1H, 3J =8.4Hz, 3J=7.3Hz,
H,), 8.08-8.11(dd, 1H, 3J =8.4Hz, *J=1.2Hz,

894

a5

Hg), 8.29-8.32(d, 1H, J=7.6 Hz, H;), 8.39-8.42
(dd, 1H, ¥3J=7.3 Hz, YJ=1.2 Hz, Hg); "¥C NMR(75
MHz, CDClj), dc 14.0(methyl), 22.8(y-methyl-
ene), 32.7(Bmethylene), 33.3(@-methylene),
93.5(Cy), 97.0(Cs), 126.0(Cy), 126.6(C;), 127.5
(Cy), 132.7(C,,), 134.7(Cs,), 141.2(C,), 143.3(2C,
Cs ). 'H NMR ¥o]a= COSY 4¥e S8 €9
i, C NMR Hojat 33 89 wjo|asg I
Z 3t A additivity ruleg 83l I3} ).
1,1-Dilithioferrocene-TMEDA  Complex 15
(Scheme 3)¥= Bednarike] ¥H&'? $Asld A4
3t} 326 mg (1.75 mmol) 9] #2418 50 mLe)
A7 of=F Aeldld WA Kieldahl Schlenk Zajx
ad) 7Rl o 1587 & o olzdoz A
Fo] 10 mLe] AXA|7] hexane© Z H 2L &34
Aok Rl 1.46 mLe] Buli €9 (3.65 mmol of
25 M in hexane)® A7/IAZ Fd 0.55 mLe]
TMEDA (3.64 mmol) & #7}3ldv}. £94& 20413t
FQ LA Ao’ Azt W 3] AdBe] ¥
A= JAdE ANEERE 9o e £98 A
Asta, YA E hexane (2x10mL)o g wHopd
F 2Ed Tt oA Hohd Loz} ghol 9
o A9 $4& gHA B &2 I F,
& FeA7ln MgSO,.2 HHoh f7] &
3l BolE AAG Foll, w3 g do}
H2 A9 A (73 mg, 0.392 mmol) ZHE] AL
9 #&& Hi&3H A4St ol g o
3 HzAe 2E 443 AU 1S I
o} ol FA & A 15+ 1.36 mmol (77 %) 2

3 go
rfr o N

14 (TMEDA),
15
b dord
— 3 — lor2

Scheme 3. Preparation of polymer 1 and polymer 2: a.
nBuLi, TMEDA, hexane, 77%; b. ZnCl,, THF; c. Pd
(Ph;),Cl,, DIBAL-H, THF/benzene.
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Pd(0) Zuf Algel <% sz Earje 4

%2 =30 nA2A, nEA dgd Z7 Al4E
At

Ferrocene-Naphthalene &2/ 19 &
(Scheme 3). B84 715 @A A 671 mg (4.93
mmol)¢] ZnCl, F4E& WA AxA|7!l THF
(I0mL) 2 &A1Y %, vl2] AFA S8 599
4.93 mmole] 157} o)+ 50mL  Kjeldahl
Schlenk &&}23 W cannulaz &t} 15= &
HHez g5 Fe HZM gdoz upEAA

& F84 HAE, zincated ferrocene 52 H}H
Aed o] ¥ ERES IAUFD EM AN
trans-metallation S 483} t}.
5719 7t2 Fddo] dadlE 379 100 mL
< EA3E AFAM sl we1 olzz
AE o2, 1.87 g (4.93 mmol) 2] 3 (Scheme 1
I FEE B)E ¥ Fd 209259 purge
Al F 20 mLe] AZAZ] WAL Hrlshe] L34
Ak 2 9t 173 mg (0.246 mmol) 9 (PPhy),
PdClL,E #x7]dA 2 50 mL Zakazd] 3735
¥ olz&o 2 587 purgeAl7]i 10 mLe) THF$}
T3ty 0.49 mL (0.49 mmol)¢] 1.0M DIBAL-
H(in hexane)Z BUANAN HAD He £9&
2087 F © AojM g8 S8AHT). o] AHd
A ERES 39 §90] Eo] Y& Eapx3d] can
nula2 &1 F, Pd(0) &0 L9 Arisin
10 mLe] WA= 10 mLe] THFE 2oz Hrls)
Atk 2AEE FAA AgdLe 70 CE G
AEL §902 uiAr}. ¥He-L o] LxdA 48
AES A YA T 1AES AL =
o At

g2 100, 500, 10000 A ultrastyragel GPC
columne} FEg 4AZA¥ HPLC WHoz 243y
=d Waters model 510 pump® 1.0 mL/mine]
&2 2 FFqolY unstabilized THF S 4uj2 A}&
31t} Waters model 401 2dHE ZHZ27)9}
10mV £ 7|8A& dZ3 AMgste Agde
EFdE gz ARSI, 245 nmolA] Waters
model 441 UV ZH&7|& Hewlett-Packard model
3390A %} AA3le AMgshs 3 9ol THFE &)
2 AT 19 Hojae Algd guje} Tl
Al Ve=31mLelA 39| mlojzs} 3 velstsd),

2 o o

#2 A22@ A6F 19989 114

I R ERYE F 2Y FHoQen, BE
2o (Vo7 2e Sgoz 984 depgeh 4
Hge 250 mL Eejazo] $744 g0 AA F, o
H22 Soxhletyd] ofa 4UEL A&Hoz 23
oz ARG g2luv|e} B4Ee A
o AYELS WAooz 4959 F ) Soxhletyo
2 2313, 49E AAT ¥ 815 mge] HEL
IAE AT (Ve=224mL, EF). o] uA&
WA (2x20 mL) 0.2 Hopd 3 662 mge] whgo)=
F24 nEAERE Zte 3A (dgA V)2 43%)8
A} (Vp=22.6 mL, B, M,=2537, M,=
1834, thE4bd=1.38); IR(KBr) 3090(m), 3048
(m), 1560(m), 1505(m), 1480(m), 1360(w),
1264(m), 1180(m), 1066(m), 1034(m), 1025(m),
877(m), 818(vs. ferrocene C-H bend), 764(vs,
naphthalene C-H bend), 700(s), 553(s), 495(br,
s) em™; Anal. cale. for C,gH;,Fe (@35 ©9]):
%C=77.45, %H=4.55. Found: %C=77.26, %H
=4.71.

w20 22| £H (Scheme 3). Zajn] 19 A
Mt AR WHe=z 183 mg (1.34 mmol) <
ZnCl, F4E3 1.34 mmole] 158 9H8A1A AL 5
o}, o]21& th4] 4 (Scheme 19] 2 72& B Y)s}
HEAIA e EHWE @A )& uie)} fAMS
Heoz Eeagt AFHoz Qe Fye axs
3dmg (DA 71F0g2 10% F$E&)UY (Vy
=208 mL, EF, M,=4828, M,=3446, v}l
4=1.40); Anal. calc. for C,H,Fe (W5 ©
) %C=7891, %$H=6.07. Found: %C=78.83,
%H=6.19).

£ R

#*20 M ¥ Y 29 A,
1,8-Diiodonaphthalene 3& House2)® Whd)| wla},
1,8-diaminonaphthalene 6& AA$# % NaNO,=
A8l Tolzg goz wiE H Kiz sl
PAATH (Scheme 2). 62 A2 M= 314 (mp. 62
~65 C)olAIt A ZolX 6.9Me] Faroz Az
3 T 7] Heedo] H| B 4
A HA telzE doz uiHYL 27 AANE
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& @A 2 A2 VE Fo A Y
oz AAHA =FM9 A7} HAT (mp. 110.5
~111.5 C; lit® mp. 110 °C). AYHA &L 45
NA] 56 % o] ATt

3¢ AHg3led Pd Zojjo o Eelw 1& 43
W dkg £330 g0 2RE v FAEC] BA
g0 Yo @] #AHYTHE ol EH A
&o] AehaM nEAFE Ze AAEY $3=7)
Agtslo] Yetivhs @A), o] e A 9
3l e 29 A& mesA Holdh &89 2
& UzZgd 17 39 shud 47 XN@E Fn
o] mEA] A=E F7MAIFoEA O & 24
#g 2t ZEv P4 JHestl sElEke v1d 9
Folgitt. Eanie &% EIY 49 ¥ELS
bromonaphthalene 7=2HE  A]&351% 1t} (Scheme
2). 7ol 829 ¥4 Gilman $38° 2 g3}
ol2 & 874M n-bromobutaned 3E Fat] -
butyllithium €& ¥gA1Zle g A AL )R
73 n-butyllithium Alo)d] &3 delol=9 T
¥l © 2 1-naphthyllithiumo] AR £ oA A=
¥ yrgoz 8o] AHE Aoz, AU F&& 3
o 24)7te] whe-o] Xt vhEdl AolFTh BEE
o] GC 24 ZA# v]¥L% 1-bromonaphthalenes}
BAEel A yzgd mo)art dike AYE
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Scheme 4. A proposed mechanism of the cross-coupling polymerization by using Pd(0) catalyst: a. oxidative
addition; b. transmetallation; ¢. reductive elimination; d. steps; e. hydrolysis.
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Table 1. Yields and Molecular Weights® for
Polymerization Products’

sample 3 57 poly- .
polymer o, M, M, dispersity yield(%)
1 B-78 2567 1834 1.38 43
1 B-79 3028 2299 1.32 22
2 B-103 4824 3446 1.40 10

% Molecular weights of polymers were determined using a cali-
bration curve which is obtained using Polystyrene Standards.

b Mixture solvent system of benzene/THF(1:1 ratio by vol-
ume) was used for the polymerization reactions, and the pro-
ducts were obtained from benzene-soxhlet extraction after re-
moval of low-molecular-weight oligomers and impurities.

o] A ¥AHE Fne] £ Table 1o 89
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FNY ez o 28 22 vk ZAAA de &
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=d ol Fx7l 1074 diz4d d9E Zn U
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et o] Azle 24 vl glo] W BgoAe &
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