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£ 9 Phenyltrimethylsilylacetylene 5} #] §9] ub-3o 2 Y8 1,4-bis(trimethylsilyl)-2, 3-diph-
enyl-1, 4-butadiene dianion o] A= gt ©] w24 4 E3dichlorodimethylsilane & w&A 7= 1,

1-dimethyl-2, 5-bis(trimethylsilyl) -3, 4-diphenyl-1-silacyclopenta-2, 4-diene ©] o] R},
Bel5 1, 4-bis(trimethylsilyl)-2, 3-diphenyl-1, 3-butadiene -& 2] s A o)A 7}

R
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ABSTRACT. From the reaction of phenyltrimethylsilylacetylene with lithium, 1, 4-bis(trimeth-
ylsilyl)-2, 3-diphenyl-1, 4-butadene dianion was formed. The reaction of dianion with dichlorodi-

methylsilane affords 1, 1~dimethyl-2, 5-bis(trimethylsilyl) -3, 4~diphenyl-1-silacyclopenta-2, 4-diene.
In addition 1,4-bis(trimethylsilyl)-2, 3-diphenyl-1, 3-butadiene was isolated. It seems to be hydro-

lized product in alkali medium.
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#HZo| 1-silacyclopentadiene A o] silylene
A8 ZwEA g™, silabenzene §A4 9 4t
SEA2AS =E AoFH steny iE3
o - ARSERAST Fo|E Fx gl
wa}A]  1-silacyclopeniadiene A 4] vl o} 3~11
theFstA A= AR o] = whil o] & kil 2
+ e Aol vz & F St

Diphenylacetylene & &4HEA 2 Slo] 2]
243 4l-2A#A butadiene dianion & A4A7]
% dichlorosilane 2.2 =33 wgA7E= 9

HLlo] olR]ut o] W E A disubstituted
acetylene o] S3t= o] gl

Kumada %2 polysilane 3 disubstituted acet-
ylene & FEdAA A& 1-silacyclopropene &
t}A] disubstituted acetylene 3} 383 A4 4 1~
silacyclopentadiene & 343} wpby S1M4 w1 51
sha gleh, whebA ooz FEF W o
Z3}4 &= phenyltrimethylsilylacetylene & 2
W ER 23N JEY A 4HA wPeR 2,5-
bis(trimethylsilyl)~3, 4-diphenyl-1-silacyclopenta
-2,4~diene°] @A F YEAE ARdFYe
o o] AL F49 W dAES =zl Q&
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2, 5-Bis(trimethylsilyl)-3, 4-diphenyl-1-silac-
yclopenta-2, 4-diene & 97 $dte] $A phe-
nyltrimethylsilylacetylene -& 348t o},

PhC=CH +MR—>PhC=CM

PhC=CM -+ Me;SiCl—>PhC=C—SiMe; (1)
(MR=n-LiBu®, EtMgBr)

HkS-(1)el4 MReo] EtMgBr ZA$ 75% A
=9 b F& 5% 2928 n-LiBu 75%
T80 60%2 RolA = AL o AL
$-o] flale] H= gle A

PhCECM#LiBu —— e o™
Li~” :T

Phenyltrimethylsilylacetylene 2 disubstituted
acetylene 0] =2 Gilman $-°] B2 3% 1,4-butad-
ienyl dianion g Aeo] 7453 ZHolAwl dipheny-
lacetylene X3 A== Lomz oA 3} vk
<& 9 A, He—ny 4 my—n
ol A3 @ Ze wgE oA A4

Aol dlgdnl | velrbd o] wrgEel AR
Ega—, Aa—Fzd qBAL FAsA A
&% 6744 ol 4A% o e,
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1, 4-Butadiene dianion ol A A28 o 7 &4

3l A ulo] dimethyldichlorosilane 3} u}-2-3}
PAsHA A0

1-silacyclopenta—2, 4-diene &

tt.
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~
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SiMeyFh Ph SiMey PEU\PF\
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ukS- (3)oliA] golxl B A A '
AL M+t=406 2 IR oA vs;_cu,=1250cm™,
ve=c=1580cm™to] 7 *H—NMRA &g ch,=—
0.3ppm, Js;_cy, (ring) =0.25ppm ol A 77+ &Y
Aoluz A AHolztx Adsuz VEE VI
3FEY Aoz A= =3 1, 1-dimethyl-
2, 3, 4, 5-tetraphenyl-1-silacyclopenta-2, 4-diene
9] Znax=260nm 1) o] EH A,,,=262nm ©]
22 ol % FwAstd Fr, ot V=g VI
AAF Aol FAE FEAAY X-A
F2A40] SET & vl 947 trimethylsilyl
717F AA3 axz JAFRE 2H{T 4 2,5
YA ol trimethylsilyl 717} 2 3d Viel 2x7}
whggel glvky A7e .

o Mol A ol ALY 27
=350, IRNA  vsi—cu,=1242cm™,  ve-c=1550
em™, *H—NMR 79~ dsi—cu;=—0. 3ppm, dc-cu
=5.47ppm oA ZZ g Aolw, AL s
cHs * Oc=ch ? Oc—cen;=9:1: 5(AHAA 9:1:5)9]
J«tJ_T*-#EC 75.0%, H=8.6% (¢] £x] C=
75.4%, H=8.6%)% dglvt. wiepA o] £
VI o] th&3} o] G sl A shria g
AAE2 wgdd, ol% 1,1-dimethyl ¥ 1-
methyl 1-chloro-2, 3, 4, 5-tetraphenyl-1-silacyc-
lopenta-2, 4-diene & 7|4 wANA 43
34 1,2, 3, 4-tetraphenyl~1, 3-butadiene ©] 9]
A= AL ¢dA e,

=3 U.V.Z2 35 984 o 2 trans-butadiene &
g—x* Folx 217nm ol A cis-butadiene 2] z—
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3.1. Phenyltrimethylsilylacetylene 2] 4
(i) Phenylacetylene 3} n-butyl lithium ¥ ch-
lorotrimethylsilane 3}9] 4l
Az AZE 100ml Zepazel] FFols 2
35ml, phenylacetylene 2.2ml(20mmol) &} 15%
n-butyl lithium 20ml(25.2mmol) & A 7F3}x &
Hbe A7 A8 g4 A apelA
o Aoz Wity Fu7|Ash 2%, S
Aol FIF 1A% AR wutg ASGd ¥

A By r|eA MegSiCl 2.56ml(20mmol) &
THF 5mio] 3 AA7 £RE AA3 o=z
B4 2~3A7 ZukA ek, o] kgL R
o 2o A4 Adeld, A4 AAE LiCl 3 o
st oz EelEt, oY A Lol E AAZG
% 20mmHg o] A ZtSH3td  106~108° ol A
FAERE A S d& F A o] FARY
g A& IR, 'H-NMR ~d ez oz PhC=
CSiMe; 9118 0] <l 3,

T 2.10g (60% ©] &), =M EHL Table
1,2,3 &=,

(ii) Phenylacetylene #} Grignard reagent &

chlorotrimethylsilane 79} 1%

ALY 7o] A Frole 2 80ml Fol  3.89
g(160mmol)-& ¥ 37, ethylbromide 7.47mi(100
mmol) & F-oll 8] & 20ml off 3] A4 3] wykahd
A A8 goj=d Grignard £ & wHE thE-
o 7}o] phenylacetylene 11mi(100mmol)& A A
3 wojmelwl wduk-go] o3t FulQl o]
27} 534 doh At B FRd Al
ME Sox of 147k Aol A wubdtd dAdt
A4 go] qdolAlet, o] G chlorotrimet-
hylsilane 14.1m/(110mmol) & A 2397 A

A A3 dolmels] 3 AAe] AriwA olHZ
Table 1. Data from 1H-NMR spectra and physical properties
Compound Formula M* IM.P./D.P. 5 Ppm Solvent Hef.
Phenyltrimethyl- PhC = CSiMey 106-108°c,|8S1-CH., = 0,25 (s) | cDC1, 18
silyl acetylene 20 mmHg {JC-Cglg = 7.2-7.5 (m)
(p.P.) Inteagrationt
§1-CHq1 OC-CgHg = 915
1,1-dimethyl-2,3,4, Ph  Ph 414 1181-182° ;Si-CHJ = 0.45 (s) |cDqcOCD4 1
S5~tatraphenyl-1i- _
silacyclopentadiens (M.P.) JC'C6H5 - 6.8-7.2 (m)

Integration:

ng e $1-CHq: OC-CgHs = 3110
1,b-trimethylsilyl- Ph Ph 350 128-130°¢ J'51-(cu3) = -0.3ppm(s) CDCl4
2,3-diphenyl-1,3~ N -

e (M.P.) i? CH = 5.47ppm (a)
He S 1Mo C-CgHgm 7.2-7.Uppm{m)
#H Integration:
Jéi-cujx CmCH1 dE-c6u5
Q3135
t,1-dimethyl-2,5~- p h uo6 |173-177°¢C aSi-CH? - -0.3ppm (sg CDC14
bis(trimethylailyl) (M.P ) R 1-Cl3 - 0.25ppm (s
-3,4-diphenyl-1- A C-CgHrm 7.1-7.5ppm(m)
ailacyclopentadiene”°351 s SiMeB Integrationt
Me” e d's1-gHy1 O >S1-CHy:

CiCgHs = 9:315

Vol. 30, No. 6, 1986



524

Table 2. Data from I.R.

spectra

}Likﬁg ékJEnu

Wave number {(cm~') Q Ny
= Ref
Compound Formola c-H =c )é-c }éi—CHj JEL-CHJ
Phenyltrimethylsilyl PhC=CSiMeq 3050(-Ph) [2150(m) 1250(s) 18
acetylene w
2950(-CH3)
(s)
1,)-dimethyl-2,3,4,5- P Ph 3050(s) 1580(m}| 1240(m)| 830(a) 1
tetraphenyl-l-silacyclo- h (-Ph})
pentadiens
2950{w)
Ph™\g4~ ~Ph (-CHj)
Me// \\Ma
1,4-trimethylailyl-2,3- Ph 3060{m) 1550(s)| 1242(=s)] B30(s)
diphenyl-t,3-butadiene -Ph)
Me .S SiMe~ | 2950(s)
3 " 2 (~CHq)
1,1-dimethyl-2,5-bis Ph 3050 (m) 1610(s)] 1262(s)] 835(s)
(trimethylsilyl)-3,L- (-Ph)
diphenyl-l1-silacyclo-
2940(w
pentadiene MBJSi s SiMQJ E‘gﬂj)
Me’/ Me
Table 3. Data from U.V. spectra
Compounds Formula )\max Solvent Ref.
Phenyltrimethylsilyl PhC ECSLMQJ 266 nm CCly 18
acetylene
1,1-dimethyl~2,3,4,5= Ph  Ph 260 om cely 1
tetraphenyl-i-silacyclo-
pentadiene
Ph\gy/~Ph
Me// \\Ma
1,4ctrimethylesilyl-2,3- Ph Ph 259 nm CCly
diphenyl-1,3~butadiens
Mejsi iMen
H
1,1-dimethyl-2,5-bis Ph Ph 262 nm cecly
(trimethylsilyl)-3,4-
diphenyl-l-silacyclo-
pentadiene Me;Si 1 SiMeq
Me’/ \\Me
7} #7383 o] MegSiCl A7t B35 9 1 HZ $98 8 & MgSO. o4 AzxF
o w2k A Eoh HE AASZ Fe 2PN HE 20mmHg o] 4
g

£ 100ml &

A A3 7hete] ol 7+

~

2

ok

106~108°C ol 4] uk-$-
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ool A9 F¢ EFIH.

2 2938 FA4 Eod PhC=C-SiMe; & ) &
e

4§ 13g (75% °] &A).

3.2 Butadiene dianion 1} dichlorodimeth-

ylsilane 2] gt2

Aaz A3E -&-87) ¢ FFol e 2 45ml &}
1i 0.21g(30mmol)-& ¥ 523 3 phenyltrimeth-
ylsilylacetylene 4.1ml(20mmol)& ¥z AL
Al mbA e, S M3 AL B ow
B 2.5A7F AFE 28 nA YRS} 719
o B4H7 AFsieA A 4339 AAE
o] AAFH o)A gmjo] &30l B3 A
-2 butadiene dianion©]t}, of7]o] A4
S}l A dichlorodimethylsilane 1.58ml(12mmol)
= A/betz 4847 AR F S5 wA
o2 XFse 24 G EE AASE T
£ 29 gujaAlS AAst WA dEE=
1:3 EPgAoz A3 FoA 2442
WA 3 A8 A4z AAo] dolAr,
o] #4E& 2~34 WEIE ¢ oA FAAA
ARl AZA o, o AF4EAHE AA%
EqofA o E AAGE ZA A Aol
=t

24 749 %4, IR, 'H-NMR, U.V, &
F 29 Ed A5 24 1,1-dimethyl-2, 5-bis(tri-
methylsily) -3, 4-diphenyl-1-silacyclopenta-2, 4-
diene(VD) ol 2tx bl

T4 1.58(32.6% °l&X]),
Table 1,2,3 F=.

FAAZ AR IR, U.V, 'H-NMR, Az
=H e Ya EAZAH 1, 4-trimethylsilyl-2,
3-diphenyl-1, 3-butadiene ] o} &<l = i},

T8 1.62g(46% 01 £A), F 2 EF L Table
1,2,3 Fz, 9484 C=75.0%, H=8.6%(C
=75.4%, H=8.6% °] &),

adEge

2 o7& 1984~1985  FEHIA RS F
A3 AL dolE]a Ao st FHF Aol
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