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Figure 1 [Rh(cod)Cl],;and [Rh(nbd)Cl], catalyze the asymmetric polymerization of four

kinds of substituted phenylacetylene monomers(1,2,3,4)
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RhCl, *3H, 0, bk Bk A4k A R A7) 5 1, 5-30 3¢ 4 (cod) 43 B ali (=97 %), | ¥ 3k B kG 40
T2z A BR S 7 5 2, 5-F VK i — M (nbd) , 43 B 40 (=97 %00 o 1 35 it R 40 Ak 2% 5 A BR A R 5 (S)-2R 3L 2 i
[(S)-PEAT.L-Jfi % s (L-prolinol) | L4 %4 i (L-valinol) | -4 % i ( L-alaninol) , I 1 35 Bt 45 240 1k % 5
BT s TCK C e ToK R R R T R A 23 0 A RS w5 R R T TR 4l b T BR A A5 AR
SCHR PR T IR A R TR T R A U R R (1,23 )0

S R AL 3R AL (NMR) ANANCE600 Jk , B+ Bruker 2 &) 5 {8 B0 48 46 21 4 56 3% {X (FTIR)
Spectrum One B, % [E PE 2 @ ; B = 856 % (MOS-450) , i [/ Bio-Logic; # I % 5 4 3% { (PL-GPC
120) ,Polymer Laboratories,
1.2 [Rh(cod)Cl], #1[Rh(nbd)Cl], B9 & B 77 % & R1E
1.2.1 [Rh(cod)Cl, WA REEME  RARY T DB A 62. 31mg(0. 24mmol) RhCL, «3H, O,
3mL JE/K S BEA ImL 25 85 7K (VR & 3 W 1 #R  %  SR 5 BRI A 0. 3mL (% 1, 5-28 2 — 4 (cod) , 7
T0°CTF It e i 4ho SBEZS RS K SONIR G VI RE 725 T S BE 3 W 1R LA TR AR v T 1 15 31
W (o E R . %, 68.6% . HHNMR (CDCl,, TMS, §): 4.22(s, 8H, CH=CH),2.48 fl 1. 74 (s,
16H, CHCH,CH,) ,"” C-NMR(CDCl,, TMS, 8 : 78.63(CH=CH), 30. 85(CHCH,CH,), IR(KBr):
3433.58, 2988.97, 2936.19, 2873.78, 2828.33, 1640.58, 1468.19, 1299.87, 1151.84, 994.09,
960.41, 867.18, 816.45, 775.07, 486. 30cm ™',
1.2.2 [Rh(nbd)Cl], W& MR  ZHEMH A 62. 33mg(0. 24mmoD RhCl; < 3H, O, 78 & AR 7
LM 3mL JE/K L EER 1mL 258 F K AR AV W PRI L SR B A 0. 3mL 1 2, 5-F vk i
(nbd), 7€ 60°C F WIS 4h, J S5 FF RN IR G Wi 78 & QB G 3 1K 7 B8 TR A
TR AR FAG H A R, . 79. 4%, HNMR(CDCl,, TMS, §): 3.98(s, 8H, CH=CH), 3.80(s,
4H, CHCHCH,), 1.20(s, 4H, CHCH,CH),"”C-NMR(CDCl,, TMS, 8): 60. 72(CH=CH), 51. 69
(CHCHCH,), 50. 10(CHCH,CH), IR(KBr): 3448, 3057, 3035, 3011, 2995, 2951, 2898, 12821,
1843, 1618, 1391, 1303, 1169, 937, 881,794, 565, 498cm ',
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RGP BLR 1(20. 00mg, 0. 06mmol) ¥ fif 7£ H 2K (0. 6mL) ¥ 51 h, in A 32 i 4k 5 [Rh (nbd)
Cl], (0. 26mg, 0.0564X10 *mmol) K& Bifit b #] (S)-PEA (18. 6, L) Xf Btk 1 AT AL TR A .30°C F g+
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Figure 2 The 'H NMR of [ Rh(cod)Cl],
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Figure 3 The 'H NMR of [ Rh(nbd)Cl],
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2 1 Al Al [Rh(cod) Cl], [ Rh(nbd) CL], P F 1L 5 73 51 5 (S)-PEA . L-prolinol, L-valinol, L-
alaninol &5 PU R B Ak 77 41 BN FR AL IR 2R AL T SRR 1 I R XERR R & o X B\ Rl 3R & 0 1 UCR 1 43
T4, [Rh(cod) CL], fEfbIR RAEM ARG R REWITRLE 8% ~31 020, EH T8 2. 93 1 ~
28.5 J7 Z[a]; M [Rh(nbd) CL, fEALIA R AL AR R G R R A MRS 1290 ~96 00 Z ], B 43 F &t
£ 9. 26 J7~43. 39 J3 Z[a], USSR A 43 7 it 1 B4 ok & - [Rh (nbd) CL, #E k4K R 19 48 fL 2R 38 F [ Rh
(cod) CL, fEfbIRFR X J& i T cod J&/\TCH IR IR LA - HAL F M QAR E , nT BB AE AL A B4
ifii nbd J& Z etk &9 . A A2 e . BT LLLRh(nbd) CL1, M AL RCR 47
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Table 1 The asymmetric polymerization of monomer 1 by Rh catalyst systerm®

¥ HEALH Bl Ak ) e/ % EHATEROC0DY TR EK CEE IR MR ) 450 (X 1073) ¢
1 [Rh(cod)Cl], (S)-HE Mg 23 9. 82 2.35 —15.49
2 L-Jify & F 10 9.83 3. 88 2.19
3 L4 1 8 2.93 1.55 0. 39
4 L-TH & 5 31 28. 50 5.36 —9.13
5 [Rh(nbd)Cl], (S)-% Mg 56 19. 46 2.38 —2.51
6 LI 2 1t 96 9. 26 4.11 —9.80
7 L4851 5 I 12 38.10 3. 39 1.72
8 L-N & B 64 43.39 2.78 —1. 60

VE s, N 4 F 76 30°C TR 4h. (34K ]/ Rh(nbd) Cl], \[Rh(cod) Cl], =100/1. [ Hifi 4L 31 1/[ Rh(nbd) Cl], .[ Rh(cod)

Cl]:=250; b. J§ GPC#liX, PS#r#E, THF izh#d; c. 78 THF ik, degecm?®/dmol,

fE[Rh(cod)Cl], T-HE ML R AL AR 1RG5 B8 R G W A9 ICR b B i & DA L-alaninol i
AR A IR & T BT R W E 4y 7 i W e KA. o 28,5 J7  ME— AN 1 — s 4 T i A
FRECEK A 5. 36, [Rh(nbd) CL], /-2 1 10 Fh fik AL AR F A AL SR 2R 5 )5 L LA L-prolinol Jy B fiE Ak 77
HEAL IR R AL BT R A W R i . 96 %0, F L-alaninol fif B i £k 57 B 7= F s =3k 6420, 8 T4
A [ ARG BRAR 1 R AR O T R R ORI L O 43,39 T1 L JF BB G W o3 1 10 A i ECH AR X 8
AN R 2,78, L DL R EHE T AR TR s\ R A i & b, 0 LA T-alaninol Sy Bl AR 5P 180 AY 75 4>
P A R TR A AR I B AL RO R B Y . X2 i T B4R 5] L-alaninol iy N AT — >/ iy B A,
Bz zs AL PH AN N 5 Rh WA &) U7 - H 5 T BUBC AL o0 o BDIE B PR ol 55 5 15 5 1R
TR 1 AT AXT PR IR e P RS

e — 35 AL 2 T CREEIE W AR D anE 4.5 Fros R ATAT LUF BI4E 430nm F1 310nm A2 45 Ak
A 0 3, 53 ) % 0 M A B A T P O R T R W W T AR SR A W Y R T RN IR 4
P2 Rh(cod)Cl], 8% Rh(nbd) Cl], 43 5] #1(S)-PEA . L-valinol, L-prolinol, L-alaninol %5 P4 Fh Bh fi# {1k
FITE B AR R AE A AL AR 1RG5 L IS SR G W 4 A IR BE S5 A8 . 3 U0 W] B4 Ak 500 9 P rp o i 3
T TS AR BT PRI AR N 175 R B IR — o (A B AR B R A T IR R

[0]x1 O'J(deg- cmzldmol)
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K 4 [Rh(cod)CLl], ffb Bk 1 BE&W Poly(1) CD %K
Figure 4 The CD spectrogram of Poly(1) by [Rh(cod)Cl],

2.3 [Rh(nbd)Cl], UL EEFUHREBNANEZREMEK (23 4)HITERMEREERS
1 2 Al AL A B B AL R 2 5T . [Rh(nbd) CLL, 205l i AL T 5K 1.2.3 4 CHfRZE XL I D
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Figure 5 The CD spectrogram of Poly(1) by [ Rh(nbd)Cl],

[Rh(nbd)CL], ARAEMEM HAK 1 PEFT I A SN AR T TEHEAL 2.3, 4 = Fh B fRmh, 2R & o 7 34,506 ~
67. 200 Z [H] , ¥4y T A 1,43 J7 LA b JF H TS R-GYAE CD 3% 18] b= A 1 AR 5 A FRELN » 16 WY 2
FEATIRBELE I . X Ul AL AN T TR G M A SR 1 3RS i BEA B AL R ARG N 15 Rh ZEAT RO A BETE
BEPE G U BEVE S R LR G . 2.3.4 = FHIIRTE SR G I R 2B AR AR L TR SR LAY L
FAEBELA P N 5 Rh #E47 TR JEBIEPE GBS T =R B RO e HE R A .

%2 [Rh(nbd)CI], LB (2.3.4) B EHE
Table 2 The polymerization data of monomer (2.3.4) by [Rh(nbd)CI],"

e Hpk e/ % EI T hE X (L0DP O3 TR A R CBE IR I ) 430 X (1079)¢
8 2 67.2 2.2 2.2 2.3

9 3 56. 8 1.4 1.5 —1.7

10 4 34.5 L9 2.3 —0.6

11 1 - - - —d

1 :a)30°C 76 U A e P R, (B4R ]/[Rh(nbd)Cl], =100/1; b) JiJ GPC Mk, PS #ikk, THF #zh#l; o THF thillik, degecm?/

dmol; &) ARG EIR G,

6 & Rh(nbd)Cl], fi#fL /A (2.3 ) BAH CD K. & 6 ML 2 7ML, 7E 430nm F1 310nm /%
A A A U TR 3 )k 7 e T B R T 0 R A R WA 0 7 L BT AR R S W R T RO .
i B T RS AR 430nm &b (Y 4 A7 B AR LA AR HE A I =Fh RS W24 L Poly (2) By CD {H B9 48 % H B K
Hh2.3X10  degecm’/dmol, K It , B B E8E R HEME W R R0 . ikt 2 A8k 4 8 U 3L i — CHG
R T CH(CH,), 1M Poly (4) Y 48 e P 2 fie 22 1Y 2 P b B M U 9 — CHL G Hs o 130 B B AR A1 42
W S T VA 57 et NN I S O O W VAL S A N -9 i R W D = O 4 i Y N T g (6T R A
FHLAEAE /NN 5 Rh i EC AL HL 3t Bk 385 W e 1 B 4

LAV BRI TE S NALS Vs ARVE A B AE AR 5 Rh 3E47 BC AL . A BB AL FRL AR (1-4)
HATAXFRER S UL Rh 5 N #EATRCALE A BE P A 06 M bl 15 5 BN X PR SR 5 77 AR IR 245 4 (UL 1A
7)o 7ELRh(cod)Cl]; 5[ Rh(nbd)Cl], / FPEZ AL 1A R AL S 1 BEAT R G 0 Wl 7a frs , B4 AL 5
FPEZE P N 5 Rh BCAL B A AL ) 9 T2 75 e 0K A7 R e 2 4% 2R 55 24 L I LRh(nbd) C1], 5[ Rh
(cod) CL, il T-PE AR 2-) FEAT R B0, BLRMIEL | L- 25 lE 9 N 5 Rh BC A7 003 Y L-2 L ik
F U AR BEAT B A IR e PR A (WK Th),
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Figure 6 The CD spectrogram of Poly(2) ,Poly(3) ,Poly(4)
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Figure 7 The asymmetric polymerization mechanism of monomer (1,2,3,4) by Rhodium catalyst
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{8 Poly(2).Poly(3) Poly(4) =Fi HEA W' H NMR &
Figure 8 The 'H NMR of Poly(2), Poly(3) and Poly(4)
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) £ T LRh(nbd) C1], FMLRhCcod) CLT, Wil 3T B A 8 i AL T L JF XS EATHERT TR AE. 45
4 (S)-PEA L-prolinol . L-Valinol, L-alaninol 4§ U F Bl f# £k 71 JE 5 /\ B i AL A 3R L 3F — 25 R fi 4k ik 1
RE BANREY T EBOK B EA B , 300 TP B i A0 i TR s & 1 R A9 3 5 0y 1R e
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The Asymmetric Polymerization of Substitued Phenylacetylene by
the Preparation of Rhodium Catalysts

JIA Hong-ge, LAI Wei-wei, MA Li-qun” , SHI Yong-giang, TOSHKI Aoki,
WANG Ya-zhen, ZANG Yu, ZHANG Ming-yu
(Qigihar University , College of Materials Science and Engineering , Qiqihar 161006, China)

Abstract: Two kinds of RH catalysts [ Rh(cod)Cl]; and [ Rh(nbd)Cl]; were synthesized with 1,5-cyclooctadiene(cod)
and 2, 5-norbornadiene (nbd) as ligands, using infrared absorption spectroscopy and nuclear magnetic resonance to
characterize them, accurately determined the structure, and [ Rh(nbd)Cl], yielded up to 79.4%. With four kinds of chiral
ammonia as cocatalyst and [ Rh (cod) Cl], or [ Rh (nbd) Cl], formed catalytic system to polymerize the substituted
phenylacetylene monomer(1) that containing dodecyl, according to the helical selective polymerization mechanism induced
the chain helical structure of polymer and the weight-average molecular weight up to 493.9 thousand; In addition, [ Rh
(nbd) Cl], catalyzed substituted phenylacetylene mononer (2,3, 4) that contanis L-propane ammonia ether, L-valerian
ammonia ether, and L-styrene acrylic ammonia ether for asymmetric polymerization under the action of no cocatalyst for the
first time, the yield and molecular weight of three kinds of polymer are both high, in accordance with the helical selective
polymerization of the ligand induced helical structure of three macromolecule main chain, and the main chain cis
configuration of Poly(2), Poly(3) and Poly(4) is 70%, 77% and 77 % respectively, thus achieved ideal catalytic effect.

Key words: Rhodium catalyst; Cocatalyst; Substituted phenylacetylene; Catalytic polymerization; Helical structure
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