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Abstract

This review deals with the studies of syntheses, polymerizations, and applications of 2,3-
diphenyl-1,3-butadiene(DPB) that have been carried out as one of a series of studies on phenyl-
substituted-1,3-butadienes.

DPB was found to be synthesized in a high total yield of 52.3% by Grignard’s method in-
volving the reaction of « -bromostyrene Grignard reagent with acetophenone. In the radical
and ionic polymerizations of DPB, the former gave good results, producing 1,4-addition poly-
mer.

Reactions of DPB with alkaline earth metals were studied. As a result, it was found that
DPB directly reacted with Mg metal in tetrahydrofuran and that the DPB-Mg complex obtained
as the product was very reactive, though the complex could be stored for at least several years
under appropriate conditions.

Various uses of DPB-Mg complex were extensively developed: 1) the use for anionic polym-
erization as an initiator that has two initiating points with a divalent counter-cation; 2) syn-
theses of novel monomers (silacyclopent-3-ene derivatives) and macromonomers by using the
complex, and their polymerizations; 3) the preparation of polymeric Grignard; 4) application
of the complex to a strong purification agent for anionic polymerization systems; 5) prepara-

tions of novel graft copolymers.
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Scheme 1-1 Synthesis of 2,3-Diphenyl-1,3-butadiene
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Fig. 1-1 Formation of 2,3-diphenyl-1,3-butadiene and

3,3- diphenyl-2-butanone as a function of reac-
tion time in the dehydration of 2,3-diphenyl-1,3-
butanediol by acetic anhydride at 140C. 2,3 DPB
diol, (Ac).O{w/w). (O.1:4; A, 1:2.5; X, 1:8.)
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Fig. 1-2 'H NMR spectrum of 2,3-diphenyl-
1,3-butadiene in CDCl; at 35C.
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Fig. 1-3 "H NMR spectrum of 2,3-diphenyl-
1,3-butadiene in CDCl; at 35TC.
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Table 2-1 Radical polymerization of DPB* with various Initiators
Run DPB Solvent Initlator Temp. Time Yield (n]¥ M. M./M.
No. (g) (g) (mg) () (h) (%) (di/g) (GPC) (GPC)
1 4.0 — 0 AIBN 43 60 67 87 1.295 40000 2.5
2 2.0 - 0 AIBN 20 60 40 82 — — -
3 1.0 — 0 AIBN 0 100 24 3 — — -
4 2.0 - 0 BPO 18 100 1 97 0.830 - —
) 1.7 CsHs 9.5 AIBN 17 60 116 22 0.125 — -
6 0.3 CsHs 0.3 AIBN 1 60 64 48 — 29000 1.7
7 0.4 — 0 uv 0 36—40 110 0 — — -
8 0.5 — 0 UV,AIBN 7 36—40 168 79 - — —
9 0.6 — 0 Co® 0 r,t. 40 0 — — -
10 1.4 H:0-Na-Ole #11 NH.S:0s 32 50 2 71 1.370 — -
11 1.6 H,0-Na-Ole #42 NH.S:0s 60 50 2 67 — — —
a) At 60C. b) H.Inoue, M.Helbig, and 0.Vogl, Macromolecules, 10(6), 1331(1977). # 2 %.
D C=C 1247 {EINA%1610,1575,1494,1446cm ' & 5 {2 By EAEFRIEAIT LR e, o —TVEA

T AF L ¥ (>C=CH:) 12 & BHIA906cm™ I2
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WELTWAI ENS DPBOFE®Y — 27 & LTHAT
w5,
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Table 2-2 Radical Copolymerization of DPB” with Styrene

Run DPB St DPB Yield copolymer
No. DPB” Mn Mw/Mn Tm
(g) (g) (mol%)  (%)(mg) (mol%) (GPC) (GPC) (C)
1 1.0 0.125 80 3.3 (31) 90.0 (86.8) 20000 1.63 128—134
2 1.0 0.337 60 3.3 (44) 79.0 (69.6) - ~ -
3 1.0 0.520 49 3.4 (52) 69.0 (60.6) - - 130—140
4 1.0 0.756 40 3.3 (58) 59.0 (53.5) 15100 1.60 -
5 1.0 2.019 20 4.5 (138) 35.0 (29.7) - - —
6 1.0 4.545 10 6.1 (340) 19.1 (12.3) — - -
a) AIBN(1%), at 60C, 2h. b) UV(=9084). '
Table 2-3 Radical Copolymerization of DPB* with MMA
Run DPB MMA DPB Yield copolymer
No. DPBY Mn Mw/Mn Tm
(g) (g) (mol%)  (%)(mg) (mol%) (GPC) (GPC) (C)
1 1.0 0.122 80 4.6 (52) 82.0 (89.0) - - 135—148
2 1.0 0.324 60 5.1 (68) 65.7 (61.0) - - -
3 1.0 0.485 50 5.1 (76) 57.6 (54.0) 25000 1.60 145—160
4 1.0 0.729 40 4.5 (77) 48.0 (49.0) - - -
5 1. 1.948 20 9.9 (93) 25.9 (22.0) 33000 1.53 154—165
a) AIBN(1%), at 60C, 2.5h. b) 'H-NMR(UV).
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Table 2-4 Radical Copolymerization of DPB with M. at 60C

M: monomer n r2 rir: Q e Q: €
MMA 1.1 0.62 0.69 0.92 —0.40  0.74 0.40 (NMR)
St 2.36 0.48 1.13 - - 1.00 -0.80 (UV)
VAc 3.1 0.26 0.96 0.96 —0.03 0.026 —0.22 (E.A)
VCl. 10.3 0.16 1.65 - - 0.22 0.36 (E.A)
UV Awe=2551m, ¢€...=9084 (Chloroform)., 'H-NMR -OCH,. 3—3.6ppm.
Table 2-56 Anionic Polymerization of DPB
No. Monomer Initiator (M]/[1] Temp. Time Yield after Gel GPC
(mol/1) (mmol/1) (C) (hr.) (%) (%) Mn
1 0.143 Na-Naph. 1.20 121 —178 24 71 98 -
2 0.483 ” 48.30 10 r,t 0.5 94 76 -
3 0.408 DB-Ca 8.35 49 r,t 5 100 53 -
4 0.414 n-BuLi* 4.74 87 r,t 48 14 63 —
* 1n Benzene.
Table 2-6 Cationic Polymerization of DPB”
No. Monomer Initiator Temp. Time Yield GPC
(mol/1) (mmol/1) () (hr.) (%) Mn
1 0.428 BF; OEt. 8.3 0 4 0 -
2 ” ” s 0 24 65 3000 paste
3 0.396 SnCl, 93 0 4 95 2000 ”
4 0.519 ZnCl,/HI 10 0 4 100 2000 ”

a) Solvent: in CH:Cl,,. Polymer: Soluble in Methanol.
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Bongholz, ZOREE Table 2-5 IR L7z,
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2% Table 26 (SR L72e W FAVEESTIEIAY / — )b

TEEOES FEELIEON DT,

3 DPB—MgDEKY
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IR Mg ERUSL, B/ v—EE K TS
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AT VBB L 7V FESBEOREHRICL - T,
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N7y rr (1,2-DPB), 23—V 7= V74T L
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S, BEAOEAIL, ROMEHMNED SN2,
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Q Q Q Amax = 378nm
e ’C—C\ce:H e = 10600
CH2 CHg M > Mg%: 6.2(Calcd. 6.5)
2,3DPB o OQ 'H-NMR in C¢Dg , (TMS)
03l © “oH2
' DPB-Mg 6.6-7.4,  :1.56
%3mmd  THF: 3.4, 1.2 (ppm)
Scheme 3-1 Synthesis of 2,3-Diphenyl-1,3-butadiene-Magnesium Complex
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3—2.1 H¥EE
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Fig.3-2 "H NMR spectrum of DPB-Mg in THF-d:at 35C.
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Scheme 3-2 Protonation of 2,3-Diphenyl-1,3-butadiene-Magnesium Complex
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FEEr L/, IBLAFHODPBEEDOT 7 24 ¥
<& % DPB-Mg @, 'H,*C NMRA-X” bV % Fig.3-1,
321K L7,

'"H NMRAt%: 3 7 b (ppm) ; DPB(#14%) : 7.38(H.),
7.20 (H,), 7.16(H,), 5.27, 5.53(H.). DPB-Mg (¥
7=4>):7.04 (H), 6.80(H.), 6.62(H,), 1.32(H.),

BC NMR 1t% > 7 b (ppm) ; DPB(H£) : 140.79
(C)), 128.71(C.), 128.06(C.), 128.06(C,), 116.19(C.),
151.05(C>) o DPB-Mg( ¥ 7 =% > ) : 151.90(C:),
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DPB-Mg i, o256 RO THLMIZANKT =4~
RS A H Y, Lad, HMPARIMTH THARY
RV (Fig. 4-4) [ZBALD W2 E0b, BEELA L
K7 =F VDG THOTERL, HMPABN L7 (£
F2HF) WNKTZF U DRETEIDEEZ T D,
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Dilatometric method at 25°C
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Dilatometric method at 25°C
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Table 4-1 Addition Effect of HMPA on Anionic Poly-
merization of Styrene by using 2,3-DPB-Mg
Complex as Initiator in THF?.
[HMPA] Yield 107'M.> M.J/M> f
No. /1] (%) 7
1 0 0 - — —
2 0.3 1.3 1.62 1.80 0.033
3 0.5 29.5 5.01 1.70 0.24
4 1.0 100 11.7 1.39 0.39
5 1.5 100 12.1 1.39 0.32
6 2.0 100 13.3 1.42 0.30
a) [Monomer]=0.784mol/1; [Initiator]=1.96mmol/1;
[M]1/[1]1=400; temp., r.t.; time, 24h.

b) Determined by GPC.

[11=400, [HMPA]/[1]1=1.0;24 B [ 12 THEET L 7255 5
% Fig. 4812/ L7z, THF W CHL EAREZ80CET
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ZENbhL, TOLHICESRENRINIIEE TIZH
IRREICKR E BB 52 -8B & L ¢ MmO
bz AV F = A RS OWE AL AV F — 12T
FICRKEWZ DRSNS, 72, BOHNK
DAL REO LA L E LIRS

1)7._.
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Dilatometric method at 25°C
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merizations of styrene by DPB-Mg in THF at
r.t. in the presence of HMPA.
[Monomer]=0.784mol/1;
[Initiator]=1.96mol/1; [M]/[1]=400.
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Fig. 4-6 Relationship between initiator efficiency and
[HMPA]1/[1I] ratio at the quantitative yield in
the polymerizations of styrene in THF at r.t.
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Fig. 4-7 Time-conversion curves for the anionic poly-
merizations of styrene by DPB-Mg in a series
of THF/benzene mixtures at r.t. in the pres-
ence of HMPA.

[Monomer]=0.745mol/1; [Initiator]=
2.26mol/1; [M]/[1]=330; [HMPA]=1.0
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Fig. 48 Plots of initiator efficiency(f) and Mw/Mn
against polymerization temperature in the
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Fig. 49 Relationship between [HMPAI/[1] and f in the
polymerizations of styrene by modified and
non-modified DPB-Mg.

Conditions: (DPE1/[1] 0 or 3.0, [St]/[1] 50;
solvent, THF; temp., r.t.,; modification time,
3h; polymerization time, 24h.
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Table 4-2 Effect of Modification of DPB-Mg on the Polymerlzatlon of Styrene.

modification of DPB- Mg*

polymerlzatlon of styrene’

DPBMg modifying agent yield GPC data‘ f
N (MO) -

run [1] (Mol/[1] [HMPA] time M.X107° M./M,
no. (n,lf“Ol/L) /1] (h) (%) calcd.® obsd.
N-01 17.3 — 0 0.508 3 94 5.0 66.2 1.29 0.076
N-02 14.4 — 0 1.00 3 100 5.3 76.4 1.33 0.069
N-03 17.1 - 0 2.05 3 98 5.2 72.2  1.36 0.072
a-01 13.0 a -MeSt 4.10 0.493 168 91 5.3 109 1.22 0.049
a -02 11.4 s 4.10 0.947 168 94 5.5 64.4 1.17 0.085
a-03 12.9 ” 4.14 1.97 168 92 5.4 39.6 1.55 0.14
D-01 12.9 DPE 2.88 0.505 24 76 4.7 50.1 1.35 0.094
D-02 11.0 7 3.95 1.01 3 99 6.0 28.4 1.35 0.21
D-03 16.0 ” 3.97 2.02 3 100 6.1 10.5 1.34 0.58

* Modification conditions: solvent, THF; temp., r.t..
* Polymerization conditions: [styrenel]/[1]=50; solvent, THF; temp., r.t.;

¢Calibrated with polystyrene standards.

time, 24h.

M. (caled.) was calculated from {206+M.W. of modifier X [Mo]/[1]+104X[St]/[1] X yield}.

¢ Overall initiation efficiency.
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4—3.3 1EMAEIE L TD a-MeSt & & U DPE O F N
TR
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WR, o-MeSt TI5fi L7228 X U DPE T L 7%
2HET 5 L o-MeSt £ D b DPE D139 HE6# & L
TWEHENRTVD, 852, HMPAORINE % — %
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WOWTHGE R1To 72, Z DRSS, DPE DRE
b F RIS RICEE Y 2, BEostbmbL/z,
IEE SIS, @RS 5 DPE XEA W
WBWT St BMERE*#IHFARTER KR (St 7=
F )AL, —EMICEREE Y E 45, 17,
BE % DPE DS HEETHIIEEERLEEKORLITO
EEREILEL 2L, 200G IR DR
T Y, AER) v —0@EBERITEYLEhTL 5,

4—3.4 BRFRIXFL>DER®

1885 L 7- DPB-Mg # W&l L2V Er 7FRY A
FLYEFADTEREL Y v 7Y L FHIEDORSIZE ©
TERRRIV R —DERERAAR T, By T ) 2 THIH
DCSi Dif, ROBEI/NSVIZEZEILLR EORIK
Iz oz, Ld L, Mo/ M. R M, OfEISH]
IZHATHEMLTWEZ Ehs, TRy 7)) v 7id
MEBEI(BETVEWVWEZEZONRL, ThUE, VEV S
KDV RKEBOBNAF YN T F 0 THHI L, 71
O35 VEFHEFISREER T ZTR TV LR EORH
o, FFHEUEARI DR T Ro TR EEBRTE
5, £oT, rauv Iy rh LREBRMESRVET
MEND o- BL U p-DBX # IO TRILKG 2 1To 72 &
A, 7oulI yOELY)IRIRKEHZOLD
ZBbns, Fopid, ok HRTREVWERIES
Nize By 7Y TRUSE, SKEHELAEy T U7
FIBRIC Y TR) T — Bl EWo L D ENZ 5 HE
o7z (50ml 24 3 ~ 4 BT TiET ) v 7))
YUHENIER R L, L1I~12EEV DB E L, K
INMBEIL 0 CTITo 720 AL, RSB ORE % i
ML72BIZAY = VERETY, BEL, BILGS
DFFiiE GPC A —TTOE—2 b v TOHFE (M,)
AT YTRIETHET A EIZL D T,

4—4 DPB-MgilL3 2Dttt/ 7~DT7=H>&E

A7)

DPB-Mg #* f#5# & 34 THF HCOZ D€ /) < —
LT A YEAOHKRE Y LB O7-® Table 4-3 IZ/R L
720 1. PBOEAOH A, St & iE- T HMPA R0
HATH THF FCEAIVET L7, Rk ZRICBY
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Table 4-3 Anionic Polymerization of Various Monomers by using DPB-Mg Complex as Initiator in THF.

No. Monomer Initiator [M]/ [HMPA] Temp Time Yield __Polymer
(M/1) (M/D)x100 {I] /1] () (hr) (%) M, M./M.
1 St 0.411 1.510 27 0 r.t. 24 0 - -
2 St 0.460 2.000 23 0 60 91 7 — -
3 St 0.398 1.270 31 1.0 r.t 24 100 57000 1.6
4 1-PB 0.292 0.584 50 0 r.t. 23 16 - -
5 1-PB 0.324 0.620 53 1.0 —78 24 79 245000 1.2
6 1.1-DPB 0.274 1.960 14 0 r.t. 21 78 *
7 1.2-DPB 0.307 0.930 33 0 r.t 120 6 _
8 BD 1.130 1.583 71 0 r.t 72 0 _ -
9 BD 1.400 1.520 92 0.9 —18 24 0 - -
10 IP 2.490 0.780 318 0 r.t 72 0 - -
11 AN 1.570 0.730 215 0 —178 2 17 -
12 MMA 0.313 0.258 121 0 r.t. 70 0 - —
13 MMA 0.240 0.310 77 0 —178 18 78 - —
14 MMA 1.063 0.943 107 1.3 —178 24 86 22000 1.2
15 E0 1.589 1.300 122 0 r.t. 10 33 - -
* [ 71=0.392 (DL/G) in Toluene at 30C.
/C=C\
CH, CH,
iy %
C=C 47
e/ \ e . iy %
CH, _ GCH, 2-VP E:lvg TS
’-‘. 6.',- In THF or benzene ‘} 'S’
‘Mg
-'- -~. N 2
THF THF C
IZ\ (S 0‘2\%
C, ° Q/
S 2
. - <
7 Mg' D
THF THF
Scheme 4-1 Anionic Polymerization of 2-Vinylpyridine by DPB-Mg.
Table 4-4 Glass Transition Temperatures of Cyclic Poly(VP)’s prepared
using 1,2-DBX and 1,4-DBX as Coupling Agents.
Run PVP Cyclization M.x107° M./M2 Tg
protination of product
No. M,x10-* Coupling agent mol/l X10° ()
1 4.17 1,2—DBX 4.86 3.89 1.3 109.2
2 7.63 4,54 7.52 1.6 106.4
3 19.12 4.81 19.14 1.4 102.6
4 2.46 1,4—-DBX 4.65 2.51 1.5 117.8
5 4.17 4.86 3.98 1.6 110.5
6 7.63 5.40 7.56 1.7 106.7
7 19.12 5.32 19.09 1.4 100.8

% Determined by GPC.

TSt EHRBEBMERRLTS, L2L, FE
SATENEL <, HMPA RINRRKETOESG TR LY
JHa— Nl o7, DPB-Mgil&k b4V 7L (IP)
BLU7y Yy (BD) OEAR, St OHE L FERIC
HMPA ML 2w E & EAL LV, HMPA 2k

mLThH, %) EREMOESTR) v —»WELN,
BEWEBHEBEOY 754 L ERMT A LICL )V EAR
FEASHEINS B AR H Nz, FEREEIC DWW TIid St
DA & Rk, WA L) EEREEEDO LR o
7o WTFNOBAELEBESNIZR) T —OFTESHAIL,
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Fig. 4-10 Glass transition temperatures of linear poly
(VP) and macrocyclic poly(VP) prepared by
coupling reaction with 1,4-DBX at various mo-
lecular weights.
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WCHTERTH -7, LA L, S5 FREICR S ERMED
BN, BEREHRICOBTE o, ZOFRYT—I,
REFETH N TFRSAOWRIIRETH 72,

4—5 DPB-Mgil&kB2—EZIEUTS>DT=F >
g4

DPB-MgiZk b, 2—¥=L¥) ¥ (VP) OT7=
F v EE LA, HMPA ORMEE, EGREOLE,
BEOMREBL O E Y IR EICOWTEHLREL
7-o HMPA %202 WA TIERIERSHE (f) & THF
T0.09, Ny ¥ HT0.39TH -5, BGHAIIKH TS
HMPA il 2 icohCE s i, [HMPA]/
[DPB-Mgl=1T f=0.8 (THF 1), 1 (Xr¥ )
Ehol, TOBEOEAIFEFIIHEHLS, THFHF T3
G, N ¥y RTI5BAAZ90% B D EIER TR < —
[P(VP)ID SN, ESREOESHICHIZEL,
BRI THF #T0C, RUEyHfTIE5CTH3
LEDH LN, BHNE) v — D5 T RESEME,
Mw/Mn RET1.4 (THF #), 1.3 (RyErH) ThHo

72hs, COBRBRAICE > THRE LY ¥ 7 P(2-VP)
3, BB REOKEIRO LT, Eatshr
FEXLLESHEDO LI WP (VP) O&HIZET A Z
Lo tz, HFROFIE S MR T — DEMAH
5, Ch 5 EFERZ, Scheme 4-1 1278 L7z & 9 IBIKHK
ETAE0HIHHICLY, BIKK) v—RRIRv IO
R ENETERTHDIKRIDEEZ BND, TS
PEZOWTHEFEY v 7 IR EFR L TiTo /iR %
Table 4-4 |Z/R L7z, BHNBIKP (VP) O Tg %
DSCiZ & » Tl L7k R % Fig.4-10 12 L7z, 1,4-
DBXZX By 7)) v F UL, Mn %32460T, 71 v
T Y FBOR) -0 Tg id, ‘EEiD, Z0OMHA,
N78CHR L £/, Tglx, RUT—OFTEIFK
EL B LA -TETL, ALV ES 7R —
D Mn 719120 C Tg 3 &K D1008C 2R L 72, 1,2-
DBX 2k oTH Y Y v FRIGEIT 1256, Tg DX
ALBSHAREICEED b Nz, R <=0 MnHB000LL T T,
FOMEPESEIROL DI N2CTLLED EH L7,

5 5iyanLFL—3—I FEHENE
ﬁ\z 19)

5—1 DPB-Mgéitk& U7 VMENT T /bW E L
TIAF VT 7Ny 5y (MeSiClk), Y7 x=)VvT
Ny T v (PhSICLIC B ALy S & LTF b
Fruany gy (SiCl) & &4 ORILKIG % THF #
WZTEARTZ, VTR BIERIZY T 7aRY T —3—
I ViEERER,

5—2 XE

F58 L 7- DPB-Mg ##k (Rf) ERAKR LTV
F 5 ALEY o THF EH CRA L, 48EMIEL
% (CoOMEACRENIE R o72,) KTk > TH
B, AEEBETHMLT, NPy ETRY, EX
Na SO TE Mk, B L7z, BHIZL o THLNIH
ha A5 )= V—N_RUVEVZLVBER T, WD
NOFESBIEICY 5 r0Ry 7 —3— 2 il
xR,

5—3 11— AFN—34—2T7zZ—1—25 %
gaONR>F—3—I 2 DER™

DPB-Mg $15 & Me:SiCl, & M BRIL X, Scheme
5-1 12 L7ze UK, 97.4% ; @i A78.0Csharp, ToHE 7
#r:C,81.76 s H,7.62, Sl C,81.49: H, 7.33, IR :
1250cm ' (CHs) 5 698cm ™6 UV: A nax=220NM 5 € max =
14,972, 'H NMR(CCL), 60MHz,35C, #H#E L L C
TMS 2 & - THllE L 724 & © 7.0ppm(Ph) ; 1.92ppm
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Scheme 5-1

(CH:) 5 0.3ppm @ (CHs),

DPB-Mg #fk& Na €8 I 7 — L ORUIBIZ & o TH
5N 72 DPB-Na; $£1k & Me:SiCl & DS & 1T 2\,
DPB-Mg kD& L EEDO T Iy raxy 57 v =3
T rFHERLEY RS, ML L) RISIZED,
DPB-Mg #fk & Ph,SiCL & DRUS & ) EEMIZL,1—
TrV=384— 72 NV—1-F7 70Xy 50—
3—r &, WE, 99.0% ; Bla114.0Csharp, 7T
F o C,86.55 5 H,6.23, FEilllfiiC,85.1 ; H,6.15,
IR ; 1500cm !, 1430cm '(Ph) ; 698cm™c UV ' A ma
=31,845, 'H NMR : 7.5~7.0ppm
7.0ppm (c-Ph) ; 2.47ppm® (CH.)o

=220nm ; & mes
(Ph) ;

5—4 11—ZXEQE— (34— 7MWy 7270—
3—R1Tr) DER”

DPB-Mg $84k& & SiCl, & OB®ALKE X, Scheme 5-1

R L77, JNEE, 73.0% ; Ahi144.6~145.5C, L5
#r: C,87.23 5 H,87.23, EifllfEC,81.07 ; H,6.31, IR
1603cm™', 1455cm™, 1455ecm™ (Ph) ; 1162cm™ .
UV ! A 0e=227nm; € n=30,337, 'H NMRIZ(C.CL) :
7.0ppm(c-Ph) ; 2.26ppm(CH:),

DPB-Mg $8tkL V7V F VY 5 LA &£ OBRILK
JEAS, IR X WE (scheme 3-2) & LT, Z® DPB-
Mg iz AKick b 7o b b3 2 L 1O EICET,
o kb, b9 h@ﬁ)v’r'r‘ T U DAICRET
LA tZG’DUEEC BHEALLZBEIZE W EDOHEE,
E 5 &Y cis- DMSUI%&;JJX L, ROBEIL,
trans-DMStil £ & v, BEOEEER, V7= VvT 70—

EhbEEZLNL, SOVTLMFLYT VALEWE
@ﬁmugwf,%f@m—&:wiiu%%%uﬁ

Synthesis of Sila-cyclopenten-3-ene Derivatives

WWE DY ranryFr—3—TyFEKE R
h, cis-1,4- DAL, BHELTERRIZZD B vy,

trans- BIOBAL, ELM/AL, SN EIRWE
BESAT, ThIVOBRERTSE I EIZE)EIERIC
oy runRyFy=3-IUFBEPRONDL EER
Twh, Zhd DPB-Mglfhx Fv % Gk 3D T
ENETEED T 52 5 BHEREL TS

6 S an>FL—3—I FEEHT/
I—DEREES

DPB-Mg &y Z7uuixFjL (p—E= Xy IN) ¥
SyHHWE, YruaxrF)l (p—EZ VT =)
S DAy T Y TRIBICED 1= AF IV —3,4—
7 h—1—(p—¥Z Ry INV)—1-vF 3/ H
Ny h=3—x> (VBSICP)?, 1—=AF NV —34—T 7z
ZNh—1—(p—¥=o V7= N)—1-vFruaxy b—
3—x» (VPSICP)® %72%~80.1% D& IZ THEK
L77o TNHODOE v —4&iL, Scheme 6-1 1278 L 72
X 91247 > 72, VBSICP % VPSiCP ®» 5 T h VHIMES
PE% AIBN #B4a#I & L, 60CTHEI L7z, VPSICP ®
HEEMEFEOFELRTH S VBSICP R p- M) A F I
SYNWAFL Y (TMSS) EHEELT, YUNEKOBER
R A ER L/, ZTOVPSICPix, VPSICP & W
DEBWY IOy Ty EEATHICLWS T, X
v r B XU THF Eid CoBMES#E X TMSS X
h3fE, VBSICP X0 6f5 EHIZAFL Y (St) LD
FRlfEIR 83, RDEVWIVINVEEEETETLIL
Dhhol, ¥/, VBSICP (M) &5\, VPSICP(
M) & St F/24F MMA(M.) & EE % 1TV,
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Table 8-1 Effect of [DPB-Mgl/[s-BuLi] Ratio on the Anionic Polymerization of Styrene by s-BuLi”
DPB-Mg PSt )
expt [D] [st]/ [D1/ time yield MbX10°  (DP); M./M!
no. (mmol/L) (1’ (1] (h) (%) caled’ obsd*
STO1 2.40 128 0.527 1 89 11.8 13.9 141 1.06
STO02 ” Z s 24 98 13.0 15.3 157 1.04
STO03 4.83 128 1.04 1 49 6.92 6.32 120 1.27
STO04 ” 5 s 24 94 12.5 10.8 156 1.26
STO05 15.5 128 3.39 1 31 4.13 4.99 59 1.16
STO06 ” ” ” 24 89 11.8 6.32 128 1.64
STO7 ” ” ” 72 92 12.2 5.15 122 1.76

*[St]=0.6mol/L; [s-BuLi]=4.6mmol/L; solvent, benzene; polymerization temperature, r.t.

* Concentration of s-BuLi.

‘Mn(caicd) was calulated from [St]/[1] Xyield X104. ¢ Determined by GPC.

* Degree of polymerization was evaluated from molecular weight at the peak top of GPC curve.

VBSiCP ORiZ g4, €/ <v—sMl r =0.34+0.
02, r.=1.17+£0.07; BE DA, rn =025, r.=0.35
%%toV%meﬁm%Q,%/v—ﬁmﬁmn=0
67+0.06, r. =0.65+0.05 ; HEDHE, =085,
0.47% 787>, VPSICP IZ, BREOVERNEE = H‘L
<oz,

6,6=C o \s o “H
i —.C 2 2 4 MgCl
cuch; “Ch, cn W s l\/ MgCly
THF  THF 8 CH3 R
DPB-Mg
0.08 mel) 0.2 mal
40 m mel 395 m wmel

R 1 ~CH, < )-CH~CH, (—")—CH=CH,)

Scheme 6-1 Synthesis of 1-Silacyciopent-3-ene Derivative
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2,3-diphenyl-1,3-butadiene-magnesium complex
(Ligand : TMEDA)

DPB-Mg
Scheme 8-1
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T—BIUBKT 70 —0O&RICEMTH S Z LA
HEEND, FHALEDOEH L, WINOBED, GIX
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rrr0ul g yFEBEEKEOH ) IRIBIZE N E
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