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1-f71 S E a3 %4 4 © 2,5-Diphenylsilacyclopent-3-ene 35 & UF 2,5-Diphenylsilacyclopentane %8

BB R L 7.

WHEO< T R AELET, (1E, 3E)-1,4-Diphenylbuta-1,3-diene & &f~7 0y 5 o THF

IERIZ 3510 % one-pot KHIC L 1,

L1I-v7)vasy, 1-7)vaxy-1-AF), 1-7)haf-1-

ran, 1-7)VF )b-1-7 aazg ¥ o 2,5-Diphenylsilacyclopent-3-ene FHE A GHL, CD>H Y
TV OV FHEAKITINE S0%BE THEON=R, 1-7 IV i-1-7 DO FEEEKIZ50% L FTh - 7.
BonicysyraXy s VBT » DIVEONREEDOR S bS5V AKE Y AKO R AKREEW T
B, CORMEEEREND L1-U7 )V aFyFHE AT 5V AMEBEBEMICARL, 1-7IVF-1-
7 B OFEKTY AEOLPER L, ZO>H 7 amENRT £ VORI O AREIE D & O HMETEH
IR T B LMool LI-UV7VasyFaETh 50 AMEMERMICAR T 51013, MERT
DT XY T ANOBSLOEE G- % & SO bR S h 7.

18 &+ 7= 2,5-Diphenylsilacyclopent-3-ene ¥ Pd-C fF7E FAKEIC L AR TCIC L VY 5 & HEE

#a 2 5-Diphenylsilacyclopentane FE A A A/ L 72.

1 #

CRNFETIC, EMIb<Z %7 AL (1E, 3E)-1,4-Diphenyl-
buta-1,3-diene & @ THF ¥ it & T @ X J& T 1,4-Diphenyl-
but-2-ene-1,4-diylmagnesium 75 4 B LY, Z #1 & Dichloro
(dimethyl) silane & @ i3 T 1,1-Dimethyl-2,5-diphenylsilacy-
clopent-3-ene O ¥ AR EIRIICER T 5 Z EBRMOEN T
52,

NI LEEDIL, BFEOT XYY A% AWIz(1E, 3E)
-1,4-Diphenylbuta-1,3-diene ¢ Dialkoxydichlorosilane ¥§ & &
THF ¥fiA T one—pot DT & 0 1 LIS Y5 A Bkl %
4 ¢ % 1,1-Dialkoxy-2,5-diphenylsilacyclopent-3-ene ¥ % & i
L, ZD7 x ZIVIEONARRLED + 5 ADFRMEARD I MBS
IZB6N5Z EaRELY.

ARITIL, S OICHE « OEHAE % F¢ > Dichlorosilane 1% i\
TR NG (Scheme 1) THi7-1C & 1,1-—{&#: 2,5-Diphenyl-
silacyclopent-3-ene & AWML, TORIGICEBT LTV AL
3 AD B BLHAT R ¢ % Dichlorosilane ¥ & #a 5 D& 4
BiEf L, 5612186 N7z Silacyclopent-3-ene 84 K3k L TH

[l

WA T T2 bR, 278-8510 ¥y HITIIL
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M- 7 2,5-Diphenylsilacyclopentane 4 &R L 720 T4 5.
2 % B

2.1 AERKELLURE

TH-NMR, BC-NMR Z X7 F L OWPEL, HAE TR
INM-EX400 # 2R L /z. MS A7 FVOBEIEL, HIZH8E
Fr R % MBOA T % {HH L 7=. JE3& 7 H1 O H%E (3 Heraeus #1HL
CHN-O-RRAPID # AR L 7-.

t-Butoxydichloro ( methyl ) silane®), Trichloro ( isopropoxy )
silane®, #-Butoxytrichlorosilane®, Dichlorobis (trimethylsiloxy)
silane? (3 & SCHRICHE » TEHR L 7. fLORIBITH M 2 KRB
BV IEE R L THW .

2.2 2,5-Diphenylsilacyclopent-3-ene ¥ le—n D &K

BUSE, Rl SREAL, BIeHE, R, DET
iz 7-Mo0 75 Aax AV, ERERFHAK T Ti- 7.

<7 %3 51.23g (50 mmol ) & (1E, 3E) -1,4-Diphenyl-
buta-1,3-dienel10.33 g (50 mmol ) ® THF 75 mL B & 12, %&
Dichlorosilane (50 mmol) > THF 25 mL & #¥ F L, =it F
T 30—50 R #E# KOG S /72, Ktk THF % E T TR %
L, RVEVEMARNEDEAL 7 2™ KR PIR PR & A
L, NFY %082 NG ARG Diphenylbutadiene % {7 7l
L7z, FIREIRMEHRMEZARIC XD, #2474 5% Silacyclopen-
tene le—n % {587-.
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1-Ethoxy-1-methyl-2,5-diphenylsilacyclopent-3-ene (le) :
% 67.0%, bp 134.0—136.1 °C/0.3 mmHg.
IH-NMR (400 MHz, CDCl;) 6 (ppm): 7.30—7.08 (10H, m, Arom.
H), (6.27(trans), 6.23(cisA), 6.19(cisB) (2H, s,=CH)), (3.46,
3.22(trans), 3.39(cisB), 3.11(cisA) (2H, s, CH)), (3.90(cisB),
3.28(trans), 2.87(cisA) (2H, q, /=6.8 Hz, CH;)), (1.33(cisB),
0.86 (trans), 0.42(cisA) (3H, t, J=6.8 Hz, CH3)), (0.52(cisA),
0.04 (trans), —0.43(cisB) (3H, s, SiCHj3)).
13C-NMR (100 MHz, CDCl;) &(ppm): (142.9, 142.8, 142.0,
141.7), (135.5, 135.4, 134.7), (128.7, 128.6), (127.2, 127.0,
126.9), (124.8), (59.5), (39.6, 38.6, 37.8, 37.3), (18.7, 18.0,
174), (-3.1, —=5.0, —7.4).
MS(m/z): 294(M™).
1-t-Butoxy-1-methyl-2,5-diphenylsilacyclopent-3-ene (1f) :
% 67.0%, bp 134.0—136.1 °C/0.3 mmHg.
TH-NMR (400 MHz, CDCl;) 6 (ppm): 7.30—7.08 (10H, m, Arom.
H), (5.90(trans), 5.85(cisA), 5.77(cisB) (2H, s, =CH)), (3.22,
2.93 (trans), 3.13(cisB), 2.80(cisA) (2H, s, CH)), (1.27(cisB),
0.93 (trans), 0.47(cisA) (9H, s, OCCH;)), (0.47(cisA), 0.04
(trans), —0.49(cisB) (3H, s, SiCH3)).
BC-NMR (100 MHz, CDCl3) J(ppm): (143.1, 142.8, 142.7,
142.3), (135.6,134.8,134.7,134.3), (128.3,128.2, 127.9, 127.8),
(127.4, 127.2, 126.6, 126.4), (124.3, 124.2), (73.1, 72.8, 72.4),
(40.8, 39.9, 39.7, 39.6), (32.2, 31.5,30.8), (—0.6, —1.8, —4.3).
MS(m/z): 322(M™).
ZhrfE C: 78.38%, H: 7.70%
CyHp60Si & L T
M C:78.19%, H: 8.14%.
1-#-Butoxy-1-chloro-2,5-diphenylsilacyclopent-3-ene (1g) :
I 41.1%, bp 157.0—159.0 °C/0.2 mmHg.
IH-NMR (60 MHz, CDCl;) é(ppm): 7.07—6.57 (10H, m, Arom.
H), (5.97 (trans), 5.92(cisA), 5.86(cisB) (2H, s, =CH)), (3.24,
3.10(trans), 3.14(cisB), 3.05(cisA) (2H, s, CH)), (1.29(cisB),
0.98 (trans), 0.60(cisA) (9H, s, OCCH;)).
MS(m/z): 342(M+).
1-Chloro-1-isopropoxy-2,5-diphenylsilacyclopent-3-ene (1h)
X% 40.7%, bp 160.0—161.0 °C/0.9 mmHg.
'H-NMR (400 MHz, CDCl;) 6 (ppm): 7.38—7.05(10H, m, Arom.
H), (6.21(cisA), 6.16(cisB) (2H, s, =CH)), (4.26(cisB), 3.66

(cisA) (1H, sept., J=6.0 Hz, OCH)), (3.41(cisA), 3.29(cisB)
(2H,s,CH)), (1.25(cisB), 0.49(cisA) (6H, d, J=6.0 Hz, CH;)).
1BC-NMR (100 MHz, CDCl;) é(ppm): (140.1, 139.9), (133.9,
133.6), (128.3), (127.5), (125.3), (68.1, 68.0), (40.1, 38.4 ),
(25.3, 24.2).
MS(m/z): 328(M+).
bl C: 69.46%, H: 5.95%
Cy9H,CI0Si & L TD
FHEME C:69.37%, H: 6.45%.
1-Chloro-1-methyl-2,5-diphenylsilacyclopent-3-ene (1i) : X
% 41.5%, bp 141.0—145.0 °C/0.5 mmHg.
H-NMR (400 MHz, CDCl3) J (ppm): 7.32—7.04(10H, m, Arom.
H), (6.20(cisA), 6.15(cisB) (2H, s, =CH)), (3.54(cisA), 3.38
(cisB) (2H,s, CH)), (0.72(cisB), —0.25(cisA) (3H, s, SiCH;)).
13C-NMR (100 MHz, CDCl;) (ppm): (140.8, 140.2), (134.1),
(128.6, 128.3), (127.1, 126.5), (125.2), (41.2, 40.7), (3.6,
-3.5).
MS(m/z): 284 (M *).
i C: 71.65%, H: 5.95%
Ci;H1/CISi & L TD
SHEME C:71.67%, H: 6.02%.
1-Chloro-1-ethyl-2,5-diphenylsilacyclopent-3-ene (1j) : K
43.5%, bp 140.0—142.6 °C/0.3 mmHg.
'H-NMR (400 MHz, CDCl;) J (ppm): 7.28—7.10(10H, m, Arom.
H), (6.18(cisA), 6.14(cisB) (2H, s, =CH)), (3.54(cisA), 3.43
(cisB) (2H, s, CH)), (1.18-1.15(cisB), 0.28—0.18(cisA) (5H,
m, CH, and CH3)).
13C-NMR (100 MHz, CDCl;) &(ppm): (140.7, 140.5), (134.3,
134.1), (128.6, 128.3), (127.4, 126.7), (125.3, 125.2), (41.3,
39.1), (8.6,5.1), (7.1, 4.9).
MS(m/z): 298(M ).
brfE C:72.13%, H: 6.41%
CisHioCISi & L TD
SHEME C:72.32%, H: 6.429%.
1-Chloro-1-propyl-2,5-diphenylsilacyclopent-3-ene (1k) : IX
K 58.7%, bp 143.0—145.0 °C/0.5 mmHg.
IH-NMR (400 MHz, CDCl;) 6 (ppm): 7.34—7.11 (10H, m, Arom.
H), (6.18(cisA), 6.14(cisB) (2H, s, =CH)), (3.54(cisA), 3.42
(cisB) (2H, s, CH)), (1.59(m, cisB), 0.66 (cisA) (2H, m, CH,)),
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(1.04(cisB), 0.43(cisA) (3H, t, J=7.0 Hz, CHy), (1.21(cisB),
0.22(cisA) (2H,t, J=7.0 Hz, SiCH,)).

13C-NMR (100 MHz, CDCl;) &(ppm): (140.7, 140.4), (134.3,
134.1), (128.5, 128.2), (127.4, 126.7), (125.3, 125.1), (41.8,
39.6), (18.9,17.4), (17.8, 15.0), (17.0, 14.7).

MS(m/z): 312(M™).

1-Chloro-1-hexyl-2,5-diphenylsilacyclopent-3-ene (11) : IX
% 53.0%, bp 159.0—161.0 °C/0.5 mmHg.
IH-NMR (400 MHz, CDCl3) 6 (ppm): 7.41—7.05(10H, m, Arom.
H), (6.17(cisA), 6.13(cisB) (2H, s, =CH)), (3.53(cisA), 3.14
(cisB) (2H, s, CH)), (1.29(cisB), 0.96, 0.81(cisA) (4H, m, CH,
CHy)), 1.54(cisB), 0.76 (cisA) (2H, m, CHy)), (0.89(cisB), 0.70
(cisA) (8H, t, J=7.0 Hz, CH3)), (1.38(cisB), 0.59(cisA) (2H,
m, CH,), (1.19(cisB), 0.21(cisA) (2H, t, J=7.0 Hz, SiCH,)).
13C-NMR (100 MHz, CDCl;) &(ppm): (140.8, 140.5), (134.3,
134.1), (128.6, 128.2), (127.4, 126.7), (125.3, 125.2), (41.5,
39.6), (32.6,32.2), (31.4,30.9), (23.3,22.5), (22.1,21.2), (16.4,
13.9), (14.1, 12.4).
MS(m/z): 354(M+).

bl C:74.47%, H: 7.711%
CoHy7CISi & L TD

FHEE C:74.42%, H: 7.68%.

1-Chloro-1-isobutyl-2,5-diphenylsilacyclopent-3-ene (1m) :
X% 56.6%, bp 162.0—163.5°C/0.5 mmHg.
'H-NMR (400 MHz, CDCl3) é (ppm): 7.96—7.25(10H, m, Arom.
H), (6.38(cisA), 6.34(cisB) (2H, s, =CH)), (3.76(cisA), 3.63
(cisB) (2H, s, CH)), (3.76(cisB), 1.49(cisA) (1H, m, CH)),
(1.24(cisB), 0.68(cisA) (6H, d, J=6.5Hz, CH;)), (1.43(cisB),
0.49(cisA) (2H, d, J=6.8 Hz, SiCH,)).
15C-NMR (100 MHz, CDCl;) &(ppm): (141.3, 140.7), (134.6,
134.4), (129.2, 129.0), (127.8, 127.4), (125.6), (42.7, 40.9),
(26.8, 26.4), (27.3, 23.5), (25.6, 21.7).
MS(m/z): 326(M™*).

S C: 73.519%, H: 7.10%
CooHoCISi & LT

FHEME C:73.46%, H: 6.80%.

2,5-Diphenyl-1,1-bis (trimethylsiloxy) silacyclopent-3-ene
(1n) : XK 20.0%, bp 138.0—139.0 °C/0.4 mmHg.

TH-NMR (400 MHz, CDCl;) é (ppm): 7.25—7.01(10H, m, Arom.
H), (6.21(trans), 6.16(cis) (2H, s, =CH)), (3.07 (trans), 2.98
(cis) (2H, s, CH)), (0.21(cis), —0.19(trans), —0.57(cis) (18H,
s, SiCH3)).

MS(m/z): 412(M+).

2.2 2,5-Diphenylsilacyclopentane %8 2e—n D& &

FORE T LM & KRFBAE e ST 2=y 7, e =T
Oy 7, BEEFEH2-ZOo075 ATV, FEKERHL
T 7.

75 AI1C4% 1le—n 3.00 g(#7 9mmol), 5 % /N5 Ah—iR
V0.60g, "FHve6mLEz, FNEKETERL, KKE
TERERCEBEBERIGES /7. 30—60 KO RIL CTRIGHK L le—n
DFFEDFEFICT L DET Lic. RIBKTHKR, RICREWH» /NS
VLA =RV EFERIL, PR A RREERBEZRR I & 0 SERY

2e—n w157z,
1-Ethoxy-1-methyl-2,5-diphenylsilacyclopentane (2e) : I3
67.0%, bp 145.0—148.0 °C/0.8 mmHg.
IH-NMR (400 MHz, CDCl;) &(ppm): 7.25—7.03 (10H, m,
Arom. H), (3.80(cisB), 3.29 (trans), 2.85(cisA) (2H, q, J="7.0
Hz, CH,)), 2.70—2.22(6H, m, CH, CH,), (1.26(cisB), 0.85
(trans), 0.47(cisA) (3H, t, /J=7.0Hz, CH;)), (0.38(cisA),
—0.01(trans), —0.45(cisB) (3H, s, SiCH;)).
13C-NMR (100 MHz, CDCl;) o(ppm): (144.2, 143.5, 142.8),
(128.4,128.3,128.2,128.1), (126.9,126.7,126.4), (124.3, 124.2,
124.1), (59.2, 59.1, 58.9), (37.4, 36.4, 33.9, 31.4), (36.0, 31.7,
31.0, 30.1) (18.6, 18.1,17.6), (—2.8, —4.5, —6.2).
MS(m/z): 296 (M+).
T C: 77.20%, H: 7.74%
CioH0Si & LT
A C:76.95%, H: 8.17%.
1-#-Butoxy-1-methyl-2,5-diphenylsilacyclopentane (2f) : X
3 67.0%, bp 158.5—159.0 °‘C/1.0 mmHg.
IH-NMR (60 MHz, CDCl;) é(ppm): 7.05—6.50 (10H, m, Arom.
H), 2.62—1.72(6H, m, CH, CH,), (1.26(cisB), 0.88(trans), 0.55
(cisA) (9H, s, OCCH;)), (0.36(cisA), —0.02(trans), —0.48
(cisB) (3H, s, SiCH3)).
MS(m/z): 324(M+).
1-#-Butoxy-1-chloro-2,5-diphenylsilacyclopentane (2g) : IX
% 41.1%, p 151.0—151.5 °C/1.2 mmHg.
IH-NMR (60 MHz, CDCl;) é(ppm): 7.14—6.50 (10H, m, Arom.
H), 2.74—1.71(6H, m, CH, CH,)), (1.31(cisB), 1.00(trans),
0.69(cisA) (9H, s, OCCH;)).
MS(m/z): 342(M+).
1-Chloro-1-isopropoxy-2,5-diphenylsilacyclopentane (2h) :
IN% 40.7%, bp 139.0—140.0 °C/0.5 mmHg.
'H-NMR (400 MHz, CDCl;) &(ppm): 7.45—7.05 (10H, m,
Arom. H), (4.22(cisA), 3.58(cisB) (1H, sept., OCH)), (2.72
(cisA), 2.62(cisB) (2H, t, J=6.0 Hz, CH)), 2.44—2.18(4H, m,
CH,), (1.27(cisB), 0.53(cisA) (6H, d, J=6.0 Hz, CH;)).
13C-NMR (100 MHz, CDCl3) é(ppm): (141.8), (128.3), (127.3,
127.1), (124.9), (67.7), (34.7, 32.6), (31.0, 30.2), (25.7, 25.3)
MS(m/z): 330(M+).
1-Chloro-1-methyl-2,5-diphenylsilacyclopentane (2i) : X3
41.5%, bp 150.0—152.0 °C/0.8 mmHg.
IH-NMR (60 MHz, CDCl;) é(ppm): 6.98—6.52(10H, m, Arom.
H), 2.81—1.76(6H, m, CH, CH,), (0.48(cisB), —0.19(cisA)
(3H, s, SiCH3)).
MS(m/z): 286 (M*).
1-Chloro-1-ethyl-2,5-diphenylsilacyclopentane ( 2j) : I X
43.5%, bp 152.5—154.3 °C/0.8 mmHg.
TH-NMR (60 MHz, CDCl;) é(ppm): 7.10—6.64 (10H, m, Arom.
H), 2.90—1.88(6H, m, CH, CH,), (1.06(cisB), 0.31(cisA) (5H,
m, CH, and CH3) ).
MS(m/z): 300(M+).
1-Chloro-1-propyl-2,5-diphenylsilacyclopentane ( 2k ) : I3
58.7%, bp 145.0—146.0 °C/0.5 mmHg.
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IH-NMR (400 MHz, CDCl;) 6 (ppm): 7.45—7.07 (10H, m, Arom.
H), (2.86(cisA), 2.69(cisB) (2H, t, J=7.5 Hz, CH)), 2.41—2.09
(4H, m, CH,), (1.00(cisB), 0.44(cisA) (3H, t, J=7.0 Hz, CH3),
(1.08(cisB), 0.30(cisA) (2H, t, J=7.0 Hz, SiCH,)).
13C-NMR (100 MHz, CDCl;) (ppm): (142.2), (128.5, 128.3),
(127.1, 126.5), (124.9, 124.8), (37.6, 35.6), (31.7, 31.5), (19.2,
17.5), (17.8, 16.1), (16.9, 15.3).
MS(m/z): 314(M+).

ohrE C: 72.81%, H: 7.59%
CioHosCISi & L TD

FHEfE C:72.45%, H: 7.37%.

1-Chloro-1-hexyl-2,5-diphenylsilacyclopentane (21 ) : X 3
53.0%, bp 171.0—172.0 °C/0.5 mmHg.
IH-NMR (400 MHz, CDCl3) 6 (ppm): 7.40—7.04 (10H, m, Arom.
H), (2.87(cisA), 2.69(cisB) (2H, t,/J=7.5Hz, CH)), 2.48—2.18
(4H, m, CH,CH,), (1.28(cisB), 0.97, 0.82(cisA) (4H, m, CH,
CH,)), 1.49(cisB), 0.78 (cisA) (2H, m, CH,)), (0.88(cisB), 0.71
(cisA) (8H, t, J=7.0Hz, CH;3)), (1.35(cisB), 0.60(cisA) (2H,
m, CH,), (1.08(cisB), 0.30(cisA) (2H, t, /=7.0 Hz, SiCH,)).
13C-NMR (100 MHz, CDCl;) d(ppm): (142.2), (128.5, 128.2),
(127.1, 126.5), (124.9), (37.6, 35.6), (32.6, 32.3), (31.9, 31.2),
(31.1,30.9), (23.1,22.1), (22.5,21.4), (16.6,13.9), (15.3,13.7).
MS(m/z): 356 (M™).

SHE C: 74.42%, H: 8.02%
CooHyCISi & L TD

FHEfE C:74.01%, H: 8.18%.

1-Chloro-1-isobutyl-2,5-diphenylsilacyclopentane (2m) : IX
% 56.6%, bp 158.0—160.0 °C/0.5 mmHg.
IH-NMR (400 MHz, CDCl3) 6 (ppm): 7.46—7.09 (10H, m, Arom.
H), (2.86(cisA), 2.67(cisB) (2H, t, /J=7.5 Hz, CH)), 2.50—2.10
(4H, m, CH,), (1.97(cisB), 1.23(cisA) (1H, m, CH)), (0.96
(cisB), 0.44(cisA) (6H, d, J=6.5Hz, CH;)), (1.09(cisB), 0.32
(cisA) (2H, d, J=6.8 Hz, SiCH,)).
BC-NMR (100 MHz, CDCl;) &(ppm): (142.6, 142.3), (128.6,
128.2), (127.3,126.9), (124.9), (38.4,36.4), (32.2, 31.9), (26.1,
25.5), (27.2, 23.4), (24.7, 22.5).
MS(m/z): 328(M™).

ZhrfE C: 73.52%, H: 7.67%
CyHysCISi & L TD

HEfE  C:73.02%, H: 7.66%.

3 BREIUVER

SEE O~ 7 % A (1E, 3E)-1,4-Diphenylbuta-1,3-diene
O THF @RI T7 VFUEE, 7ovafsyvis, sondie o
Dichlorosilane ® THF & % in 2 i@ i F CRIGE TV, #Hizic
12 Y § 5 K FEE I % H 7 5 2,5-Diphenylsilacyclopent
-3-ene¥file —n% & B L 7. Wi T# 1% L 7 Dialkox-
ydichlorosilane & ® K i T 5 f1 % 2,5-Diphenylsilacyclopent
-3-ene ¥ la—d L HEED /DR U G TRIESH THRBEL /.
4t 'TH-NMR, 13C-NMR, MS ZAX7” kb, B LUTTES
WC X OFER L 7. TROSMORMEDEY S AT FIVT—
2O THEE L /2. 8 51 % 2,5-Diphenylsilacyclopent

-3-ene $ld Scheme 1 IC/RT L DICSEIKRTH S 5V ALK
L 2ROV AR L THEL, v AKId cisA & cisB TR, T-
able 1IZEBAR t R2 A FO4AEEW la—n ORKRB LT 5
VALY ZADRMERER IR T2,

Table1 1V, Y7 )Vvafvikef35bDTIRIE)80%
BETHAIDICKHLT, 2@ IivadFyis AF)L#ECr0
N#EE2FETLU-hLT7IVFNEErooks2HF95 14, j TiE
INEA S0 LU FETETFL TS, AIFGWT I afFvEaiF
OBE IR T OO TH D, 7z o8& 135K
MPRZE TR =l S T 5720 ThH 5.

S A B tTH-NMR 227 FoVIC L 0 k7. Fig. 1iC
la ® TH-NMR ZX7 PV E K-V DIl rLic. 7,
AFNWEOE = BIME T, b0, ThHIET « ZIVEDORH
SRFHEIC I, 2O £ ZIVHOYELZ T 5 KO —
7 3z —r fICHNGRSAIC 7 L, LEZTO
T L IWVHKOWE ST LS5 ARDOY— 7 ali v AkOY —
7, OBRICEBEL TWS. L7eh-T, FIVAKOE—
7 aby 2O —r £, ORGH» SRR ERDD L
NTEDL. MOAEEWTOVTHRERICY ZEE F 5 ZEDHE
Bt RKDOAHT ENTES. E/y AMED cisA & cisB D4
BE—7 L ICHIETHE—TPORDLIENTES.

Table 1 L D EHIER, RZICV TV asviehE+51la—d
TSV AR E Y ZERDERIE 1.4-1.6 L0 5 v AKRBEE
FICAERL, VAV TaRFvEEHFT51b TRrL L AERL
TWa., ZACRH LT vasyvEE AF)VEL7nnikeg 4
51le—h T+ 5 VAKROERILDOEZEL WVBIBABNS. &
HIZTIVFENERE 7 EHF 45 1i-—mTiE 5V A KT 4
SHABLEWTY ZROLERL, ¥V AKD DB cisA #EEH
IZAEKLTWA.

INOORMAERIL LD, BRI L0 KIS0 IREIC R

Table 1 Synthesis of silacyclopentenes 1a—n?

Isomer ratios®

1 2 Yield
Compd. R K /%" trans/ (cis A+cis B) cis A/cis B
la EtO EtO 80.9 14 —
1b i-PrO  i-PrO 76.1 1.6 —
1c PrO PrO 78.6 14 —
1d BuO BuO 74.9 14 —
le EtO Me 67.0 0.43 0.30
1f t-BuO Me 46.5 0.42 0.17
1g t-BuO Cl 41.1 0.27 0.60
1h i-PrO  Cl 40.7 0 1.3
1i Me Cl 41.5 0 5.5
1j Et cl 435 0 2.3
1k Pr Cl 58.7 0 2.0
11 Hexyl Cl 53.0 0 2.3
Im /-Bu Cl 56.6 0 1.7
1n Me;Si0 MesSiO  20.09 3.8 —
a) Molar ratio: (1E, 3E)-1,4-Diphenylbuta-1,3-diene/Dichlorosi-

lane/Magnesium =1/1/1; Reflux in THF, 50 h.

Isolated yields by distillation.

Isomer ratios were determined by 'H-NMR analysis of the
products.

Yield was determined by 'H-NMR analysis of the reaction mix-
ture.

b)
c)

d)
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o OQCHCH, OCH,CH,
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trans cis }, 2.
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Chemical shift

Fig. 1

AU 7% %2, Scheme 2 ORI THELEL /2. b~
%377 & (1E, 3E)-1,4-Diphenylbuta-1,3-diene ¥ O JiIC &
DBOLNAERT RV LR T TR T « ZIVHEONREE S Y A
MCHLHI EBRMBENTWAY. Z 2T hiT Dichlorosilane 73
RIGL CH#EfTd 5 B2 5 &, RIGHBEET 28 L T Silacy-
clopentene AWK T 5. ZORER, BEMEAREROZBREIL T 2
SRR A@BRICH Y, 7 IVES T ONVAEE LR USR5
FOPMBRT NIV AEKITR D, Beb IO CHRINEFFT VA
HRiZa 5. BIIEIC KB 5V ALY ZEDER I Chlo-
rosilane D7)V aFVEORIT L VEEL TS, 5V AKDOE
BIEY 7 IV afyor &b &< 7V as v iR 172 LD
L, 7Ivasyvefflisne b SV AERER L. COT &
o7 A FRIFRFOBDBKIFF O 7 27 ANDOBUNLO RN
Ez2zbnb. ZCTIOMERTFORAMERD 5720,

Dichlorobis (trimethylsiloxy) silane % RS ¥ 7z & & AHY4 I 5
Silacyclopentene In 4 L, 5V A& v AERDAER I
38L7%D, FIVAKOARIIISISIIHMMLZZ. ThHDl
XD PS5 VARDERBICEBRE T O 7 7 ANOELL
BELTwWabZEhbhs. ZITHSVAKREROSE
Scheme 2 DIIZART £ ST, BERTIE 7 RV AICHALL
T ZIVEONAREE LS THART L EEZHTENTE
%. —7F, Alkyltrichlorosilane 8 & O KL Tl b 5 v Akt 4
BT, 2MED Y ARM M cisA L cisB #4KL, CO5bH7

§ /ppm

IH-NMR Spectrum of 1a in CDCl; (500 MHz).

VEFIVFEBNC T =« ZIVELE T 5 cisA MERICERT 5. %
CCYVAKRD cisA AW DOB &, Scheme 2 DN IT/RT K DI,
VASI=F S a7ae SAVFN o5 R [V VA Ui i) V2 RVAL N WER )
LS EAWT, 7anET « ZVEEDORFED VI L DIk
BREDLEEZHIENTES.

PEXDEWIER C REAVT IV aFVHED L ZFMONAK
BLENZE L7 BT b TV AR EERANCAERL, 7IVFILE
7D E N ONARFLE D LE & /e % 720 cisA #BLm
ICAERT A EHEETES. L2ALEBLTIVvasyvis 1 @R
Dle—1hiZBWT1hiZ F SV AFRE L AR LRV, 2D
ED B TN GONARSIREICIZBIC T L a v ROPE2 T Tl
<, MAEMRESILPEL, VAKROERPEICZ -7k %
ZO6N5D. ZOIZHINOLOREHL NPT H72DITIE, I HIC
B DK = X D75 % Dichlorosilane $H & DG w a3 5 4
Eibb.

& LA 2,5-Diphenylsilacyclopent-3-ene 1a—d # /K &% o6
L TH Y4 4 % Silacyclopentane # & B L 7= & [ K12, 2,5-
Diphenylsilacyclopent-3-ene 1le —m % N34/ 5 % Pd-C %
v latm K3 C#&E G L M4 ¢ % 2,5-Diphenyl-silacyclopen-
tane ¥ 2e—m & G L 7o AEBWIE AR FvT—x EnFs
WTHERTE, LEIMKRMED LD L AXRY FIVT —X DI
THERTES. KFEICKD, TH-NMR < 6 ppm D4 L7
4 V7R VOE—7BPHEAL, 2ppm I AF LV TE Y
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Table 2 Hydrogenation of silacyclopentenes 1e—m
=
, Reaction Yield Isomer ratio 4 # alf
Compd. R! R e Jho Products  Joa Tiancicis
le EtO Me 62 78 6.2 0.56 <7 %7 NEAE T (1E, 3E)-1,4-Diphenylbuta-1,3-diene &
1f  (-BuO Me 90 of 65.1 0.73 # i Chlorosilane ¥ O S G 1C & 0, % i 1,1- — & #22,5-
1lg {-BuO Cl 50 2g 46.4 0.30 Diphenylsilacyclopent-3-ene 75 5 o/ Afk & 2 /D v AR DR
i?\ ;;Pro 8 Zf; ;?1 iég HHREME LTELN, Y7 IVasy BIRER L5 Ak E
G E: Cl 60 2; wi TN L 7228, 1-7VFI-1-7 0 0 @BEEIT Y 2D H 3
1k n-Pr Cl 48 2k 52.0 ERL, D567 £ 2V 7 o KU OELE O & D7)
11 Hexyl Cl 67 21 35.0 BRANTAERL 7.
1m i-Bu Cl 72 2m 64.0

a) Reactions were carried out at room temperature in 1 atm hydro-
gen gas in the presence of 5% Pd-carbon.

b) Isolated yield by distillation.

c) Isomer ratios were determined by 'H-NMR analysis of the
products.

DY — 7B A. Table 210 2e—m DEEM & INEKE L O
BRI AR PERIGDETO la—d OKFEZRITC L D KL 7
5> Tz, ThldranfEaefEo TWA2OGY le—m L4
B 2e—m b RLETHH7-DTH5H. KERWORERLL
BEIEH & DI L T 5 2 & 0 6 BMAR TRISHEIS #2335
LT EPHEESINA.

% 72 T B % ff & #: 2,5-Diphenylsilacyclopent-3-ene % (%
Pd-C 742 TKFHEIT L A@EICIC L V#2495 2,5-Diphenylsilacy-
clopentane ¥R L 7=

1) H. Xiong, R. D. Rieke, J. Org. Chem., 54, 3247(1989).

2) R.D. Rieke, H. Hiong, /. Org. Chem., 56, 3109(1991).

3) Y. Nagao, M. Takahashi, Y. Abe, T. Misono, M. E. Jung,
Bull. Chem. Soc. Jpn., 66, 2294 (1993).

4) U. Wannagat, P. Geymayer, Mh. Chem., 95, 1095(1964).

5) S. Jirinec, V. Bazant, V. Chvolovsky, Collec. Czech. Chem.
Commun., 26, 1815(1961).

6) C.S.Miner, L.A.Bryan, R.P.Holysz, G.W. Pedlow,
Ind. Eng. Chem., 39(11), 1368(1947).

7) E.P. Mikheev, N. P. Filimonova, Plasticheskie Massy,
1961, 19.

8) Y. Kai, N. Kanehira, K. Miki, N. Kasai, K. Mashima, H.
Yasuda, N. Nakamura, Chem. Lett., 1982, 1277.



KB - SR - @I - BER - June @ 1 ALICE#RIL A 9% 2,5-Diphenylsilacyclopent-3-ene
Rk, 2000, No. 6 Bl 2,5~Diphenylsilgcyclopentane FEARD L 417

Synthesis of 1-Substituted Derivatives of 2,5-Diphenylsilacyclopent—-3-enes
and 2,5-Diphenylsilacyclopentanes

Yukinori NAGAO*, Shinichi SAKAMOTO, Kenichi MIYAKAWA,
Yoshimoto ABE and Michael E. JUNG'

Department of Industrial Chemistry, Faculty of Science and Technology, Science University
of Tokyo, Noda—shi 278-8510 Japan
tDepartment of Chemistry and Biochemistry, University of California; Los Angeles,
CA 90024, U.S.A.

Synthesis of 1,1-disubstituted derivatives of 2,5-diphenylsilacyclopent-3-enes and 2,5-diphenyl-
silacyclopentanes was investigated.

1,1-Disubstituted derivatives of 2,5-diphenylsilacyclopent-3-enes having dialkoxy, 1-alkox-
y—1-methyl, 1-alkoxy—-1-chloro, and 1-alkyl-1-chloro were prepared by one-pot reaction of (1E, 3E)
-1,4-diphenylbuta-1,3-diene and dichlorosilanes in the presence of magnesium. 1,1-Dialkoxy deriva-
tives were obtained in about 80% yield, but 1-alkyl-1-chloro derivatives were obtained under 50%
yield. Each silacyclopentenes was given as the mixture of trans and two cis isomers. 1,1-Dialkoxy
derivatives were obtained as a trans rich form and 1-alkyl-1-chloro derivatives were obtained as only cis
isomer. Then the hydrogenation of 1,1-disubstituted derivatives of 2,5-diphenylsilacyclopent—-3-enes by
hydrogen gas in the presence of Pd-C gave the corresponding derivatives of 2,5-diphenylsilacyclopen-
tanes.




