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2k : 7, 7-dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-silanorbornadiene2 #2k2] methy! alcohol
I A A dEHuSS Algg o F48 A 2oke] 244l 1-methoxydimethylsilyl-1, 2, 3,
4, 6-pentaphenylcyclohexa-2, 5-dienee] A% ¢ir}. 2elr} 7-silanorbornadiene$ ethyl al-
cohols} &7 E4] FEHS-& AL o= silylenec] WA F ] ethyl alcohol®] O-H 7§l
Atq]l ¥h2-¥  ethoxydimethylsilaneo] AMA=lgict, olel 22 Aslz Agks & o 7-
silanorbornadiene?] #|-2 A X-awr-$3} Fraw-go uk-g viyh)Se)] thEcie AME @9
c}.

Abstract : The mild thermal decomposition of 7, 7-dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-
silanorbornadiene with excess methyl alcohol proceeds to give 1-methoxydimethylsilyl-1, 2,
3, 4, 6-pentaphenylcyclohexa-2, 5-diene which is colorless needle crystal. The cophotolysis of
the solution of 7-silanorbornadiene in the excess ethyl alcohol proceeds with loss of silylenes
to give ethoxydimethylsilane which is insertion reaction product of silylene with O-H bond
of ethyl alcohol. According to above results, it is presumed that the mechanism of
photochemical decomposition and that of mild thermochemical decomposition of 7-
silanorbornadiene are different.

Key words : 7, 7-dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-silanorbornadiene, 1-methoxydime-
thyl -1, 2, 3, 4, 6 -pentaphenylcyclohexa-2, 5-diene, ethoxydimethylsilane, pentaphenylbenze-
ne, 'H-, "C-NMR, MS, IR.
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polymer?l polyolefins®} ¥]2® zlox ofAfglic)
Polysilanesl] ¥ &v)= 19759  Yajima’ *7}
permethyl polymer(Me;Si), =+ cyclic oligomer
(Me;Si)s 7} ¥2 =4 silicon carbide® WHd
F sdthe Abde] wAE¥E Feolr)h 1 ¥ West’,
Watanabe' 5ol 2J#14] polysilaneel 3l oS &
3] |77} 3185 sl

Polysilane ¥4-& =A) 3712 wje g2 % 5
slth. A, Buckhard 59 <22 <43 dichlorosi-
lane®] condensationell 2}k ub® *, £, disilene"
i silylene®] polymerization®}* ", A A, dior-
ganosilane®] dehydrogenation coupling ®Fg'" o]
glo.nj, o)8]o| % cyclosilane rings®] ring opening
polymerizationo] ¢lc}.

2 P4 antitumer 542 Yehll& cyclo-
pentadienyl metal complexes®} # A%} systemS &
WE38  sld  poly(silylene)se] AFA2A 7-
silanorbornadiene system-& ¥4 st} & §HAE
o] system 3E-& FEH £ dEHNEAA A
A% silylene® trapping®2 24 silylene A4 v7}
&S #stzat @k a3 7]1E9 polyolefin
polymer2} @2} polysilane2 main chain unitof H}
3d AxE 7H F29AE E43lEs & o E 54
2 Jehd Aelm 2 polysilanes system} -FAHEE
polyolefin system& ¥ QdFahe 7L #$ £u] g
£ 47 dAeleh

2.4 #

2.1. AlEIIZ] W Alet

AAEA 92 913} IR spectra® JISCO-IRS1
0 spectrophotometer®, 'H, “C-NMR spectra=
Bruker WP80SY FT NMR 3 Varian Gemini-
200FT NMR=, Mass spectrax= 3% VG70-
SEQ spectrometer & dgict) £ AL AFTAAE
Atgle] At FeiriolA PsldFel. ZE Aok
B Alokg AHASA @3 AHE3idc. Diethyl
ether®} tetrahydrofuran 5 A}-4% &9 EFA1e
S VEFFE R Heste P Lol R gl AL
2-soch

ey

(LA

2.2. 7, 7-Dimethyl-1, 2, 3, 4, 5-pentaphenyl- 7-sila-
norbornadiene( [ )2| 4

1-Silacyclopentadiene(silole) 3}4d-& 19873 <
A 2§l Mgt ub e 2 PAsle] 24 BAE A}
4-3tgct. AR 1, 1-dimethyl-2, 3, 4, 5,- tetraphe-
nyl-1-silacyclopentadiene 2g(4.84mmole)3} pheny-
lacetylene 4.3m/(39.2mmole)-& 100m/ flaskell @32
A E917101A4 120X 124171 w220 F A
2] phenylacetylened Z+5-F(75%C, 90mmHg) = A
ARXZ] ohF Aol A 24X]7F w2 std o). uk3- flask
ol petroleum ether 80m/-& A }81ed refluxA]# H A
= B3 & b5 =gk of £9& —5ColA 4~5

A AT F AHE APES A ¥ T

dgic}.

& 2g(80%), =t A 149C, 'H NMR(CDCls,
ppm) 0.38(3H, s, SiMe), 0.67(3H, s, SiMe), 6.5~7.
4(25H, m, Ph), "C NMR(CDCl;, ppm) —4.05, --3.
02(SiMe), 59.24( =CH), 124.55, 124.88, 124.96, 125.
50, 125.62, 126.23, 126.59, 126.92, 127.06, 127.12, 127.
26, 127.55, 127.83, 127.94, 128.09, 129.61, 130.08, 131.
74, 134.16, 137.35, 138.53, 139.04, 139.45, 145.59, 146.
13, 150.62(Ph, ring C), MS m/e 516(M™), 501{M*-
Me), 458(M*-SiMe;), IR(KBr, cm ™), »(SiMe) 1243

2.3. 7-Silanorbornadiene2| 8} Ut 2
2.3.1. 7, 7-Dimethyl-1, 2, 3, 4, S-pentaphenyl-7-
silanorbornadiene2| 112 FiES S

3}3HE-() 2.0g(3.88mmol) 3} trapping agent 4]
diphenylacetylene 0.691g(3.88mmol}-& Pyrex®toll
W al-FA el 2 B3 ¥ 3007 M 4413 ukg- Al o)
el HAe] & dFdl AdE =AE benzene
50miE Arlste] A1z F Lol ¥ AAL F
Abgol) wrx)sbd FAel A4} weFe] HA 1, 4-
disilacyclohexadiene( 1 )o] Qojxic}. HAAL A=zx
W Ree] 4wlE d3 AAY F petroleum
ether 25m/& 7}8te] AbgoA] WAty 24 2
A (V)7 A=

1, 1, 4, 4-tetramethyl-2, 3, 5, 6-tetraphenyl-1, 4-
disilacyclohexadiene( Il )

48 0.55g(67%), =+ A 323, '"H NMR(CDCL;,
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Silylene} Silylene 47 o) W3 54 34 323

ppm) 0.07(12H, s, SiMe), 6.6~7.3(20H, m, Ph),
IR(KBr, em™), »(SiMe) 1231

Pentaphenylbenzene( V)

& 1.42g(80%), 5= 3 246, 'H NMR(CDCl;,
ppm), 6.9~7.2(25H, m, Ph)

2.3.2. 7, 7-Dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-

silanorbornadiene2| mild conditionoll M2} W&
HyrE

HEE() 2.0g(3.88mmole) methyl alcohol
10m/(246mmole)-§ flaskell R A4 F-$17]0 4 44]
b Fot refluxAlZ) F Ahol| A whA|ste] Byt 74
A4+ 2okl 23 1-methoxydimethylsilyl-1, 2, 3, 4,
6-pentaphenyleyclohexa-2, 5-diene( V)& et 2
AE AES G 892 4] E A A3 F petroleum
ether 25m/& 71§t ¥ Ah-&olA] wk2]31H pentaphe-
nylbenzene(IV)o] 4 A =i}

1-methoxydimethylsilyl- 1, 2, 3, 4, 6-pentaphenyl-
cyclohexa-2, 5,-diene( V)

4% 1.81g(85%), ¥ A 172 'H NMR(CDCl;,
ppm), 0.24(3H, s, SiMe), 0.31(3H, s, SiMe), 3.57
(3H, s, SiOMe), 4.98(H, d, C-CH), 6.25(H, d,
C=CH), 6.53~7.69(25H, m, Ph) “C NMR(CDCl;,
ppm), —1.29, —1.04(SiMe), 48.50(sp’ CH), 50.63
(SiOMe), 134.72(sp® CH), 125.32, 125.81, 125.96,
126.31, 126.44, 126.49, 126.61, 127.59, 127.92, 128.19,
130.33, 130.38, 130.73, 131.42, 137.22, 137.43, 140.87,
141.64, 142.04, 142.48, 144.53(Ph, ring C), MS m/e
548(M*), 459(M*-SiMe,OMe), 382(M" -SiMe.
OMePh), IR{KBr, cm™"), v(SiOMe) 1188, 1086, »

(SiMe) 1252
2.3.3. 7, 7-Dimethyl-1, 2, 3, 4, S5-pentaphenyl-7-
silanorbornadiene®} ethyl akcohol®| FA| W#
sy

AL 91719 screw cap nmr¥del BHEE(D) L
0g(1.94mmol) 3} ethyl alcohol 0.2m/(4.3mmol)& @
2 ¥ A8E 254~320nme] immersiond HE-sA
#] {Neu-
mann Co.)ell A AIA 42173 5ot FEA A5} 3
& AA4ER ethoxydimethylsilane( V1)3} penta-
phenylbenzene( V1) o] 7z} A4 =1 ¢ e}

Ethoxydimethylsilane( V1)

#¥ A 541, '"H NMR(CDCl;, ppm), 4.73(1H,
sept, SiH, J. 2. 9Hz), 3.35(2H, q, OCH), 0.91(3H, t,
CHy), 0.05(6H, d, SiMe, J 2.9Hz), IR(cm ) »(SiH)
2110, v(SiOEt) 1080, 1110, v(SiMe) 1250

3. 53 9 o

3.1, 7-Silanorbonadiene &4

1 -Silacyclopentadiened| 3}3§1E-2 7-silanorbor-
nadiene#] 3E9] FUELZH P5a o)t A
ot o9 Mgt o] o1& ®uk olel el func-
tional group& =8§3te A& vl & AlgsEo ot 1
WA 1987 F4A 2 FelA ALY 1, 4-dilithio-1,
2, 3, 4-tetraphenylbutadiene-& %}*d3}ed dichloro-
dimethylsilane Me;SiCl,ote] 2|2} wh-g-2 2 Zhdl &}
AL g 2 FAuhE-E AME-Elo silole &
w5212 g4 8¢ th. 7-Silanorbornadiene system-2

Ph Ph
|
PhcwmCPh 4+ LI 2, Phc==é-—-c=ﬁph MezSiChy,
Me Me
P Ph s’ o
PhC==CH  pp
o by P mememeee (1)
>sK
Me Me Ph H
Q) (1)
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1-silacyclopentadiene-d alkyne 3}§E3 Diels-
Alder 488 3t A3l

7, 7-Dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-silanor-
bornadiene{ I Yo] A g 284 'H NMRollA] &4&
A 1, 1-dimethyl silole®] singlet SiMe peak”} O.
47ppmeli 4] Zraslel  AlebAlz SEE(DS 7-
silanorbornadiene?] A2 SiMed]
38ppm, 0.69ppmel 4] zHz} singlet 2 vlephdon,
BC.NMRel| 4] silole®] SiMe peak —0.92ppmE AM}
A3 —4.05 —3.02ppm2. & A 2§ SiMe peak”} A
Aok 22z MSelA 3HgHE( )& 5169 oiv] peak
¢} i) peakell A vl® 77} o]2% 501 ¥ SiMe.717}
o)&r¥) 458 peak”} ZHz} 7}8lA| viebyich ol At
2 7-silanorbornadiene 33HEo] YA=HUEES #
s ch

signale] 0.

3.2. Silylene A UIS

Silylene9] 4 A ut-8-& =LA polysilane, siloles ® 7-
silanorbornadiene 59| F¥-#jukg™ “ab o ek
B2 g ghylurg-Fol gloh

3.2.1. 7, 7-Dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-

silanorbornadienc2| T2 YEs{uIS

Acetylene#) 9}  silylene2 B ubge 19624
Volpin £%¢] diphenylacetylene Z#{3tellA poly-
dimethylsilaneg dH-81A1# 1, 1-dimethyl-2, 3,-di-
phenyl-1-silacycloprop-2-ene® ¥e|stdch zeivt
Gilman, Cottisol &J#14] 1, 4, 5, 6-tetraphenyl-2, 3-
benzo-7, 7-dimethyl-7-silanorbornadiene®| <473l
wheFol 4] WA= silacyclopropene EZHA 7} ol A
Fhohs o] dEAwA o) AAEe] 1,
3-disilacyclohexa-2, 4-diene(& 15%)% <teizirt.
2ol West? % B of Jrel®o)l o) 8l 4] 7-silanorbor-
nadiene .2 BE] #o]F<ro] A&kE silylene A4l
gt d77F waEgch 300Cel A #E(IDHE 2
2aAZ-e o FA4" Ao dAEE silylened &
trapping agent
AdE

up2-2

Q18}»] $isted diphenyl acetylene$
2 Abgst 72} trapping agent $i°l
silyleneo] Z¥s¢] polydimethylsilaneo} A==
%o i stod 217t mAbsleich. Trapping agent §1°]
300co M BEE(1)E dEAAAS = A5 48
) HEE QL P YA Beofo| AAHL B Hol

323 c 241 'H NMRell 4 SiMe signale] 0.07ppmei A
singlet 2 v}ebt SiMe IR stretching band?}
123lem'sll 4] Pde]Hen @ 1, 1, 4, 4-tetramethyl-2,
3, 4, 5-tetraphenyl-1, 4-disilacyclohexadiene & <
T At 3 A2 BELS e o] 246CE,
'H NMRejlA] 6.9~7.2ppmell 4 multiplet& phenyl
7|ate] signal¥t vhebyte B 2 pentaphenylbenzene<
< #4213 4= 94t} Diphenylacetylene & xj8}oll 4]
FFE(DE dE8AR0E o gD (V)7
A A9 3 7-silanorbornadiene®) MS 23 E7 o A
dimethylsiylene(:SiMe;)o} ## % peaks} 4581 4]
74aHA velythis AME silyleneo] A E 8-
£ olgdeh g4 WA EE 1, 4-disilacyclohexadiene
()2 3HgH8o] 67% B4 51212 pentaphenylbenze-
ne{ V)= 80% LdAZch & 3FE(N)7F 3F2(1)
Ho) ek 13% e A E -8 A AAH silylene F U
¥7} diphenylacetylenes} #7}ur-8-8 &= Fatn
silylene A}# 2] Fghub-goll 2§t polydimethylsilane
o] 4AElgicty F3r). o] 2 AR o] F ub
<2 vz st o), silylenec] FYE= ub-
diphenylacetylened}e] ¥7}ub-g-& A2 A nhgeo)
29k Brlyk-go] $A%E o 4 glch 2 x|, 4-
disilacyclohexadiene 7-silanorbornadiene4] <d4-3f
nk-g-ol 4} A A% silyleneo] diphenylacetylenes} -7}
ul-2-3}o] HqlA g silacyclopropeneo] A% F
dimerization® o7 ¢} t}A] rearrangement®}
27425 Falo] AAsgdotir o 4=
3.2.2. 7, 7-Dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-
silanorbornadiene2] mild condition %8}
Silylene?] A% #<lslr] #)8}ted 7-silanorborna-
diened wHYFLE reflux(65T)AHt 3gE
(D)7 dEs=olA] FEg Fa o 3 4 HAd
2] 1-methoxydimethylsilyl-1, 2, 3, 4, 6-pentapheny!-
hexa-2, 4-diene( V)e] MA=ledch gH8(V)el 'H
NMRol 4] SiMe peak”} 0.24ppm, 0.31ppmell A z}z}
singlet & vhelyt 2, SiOMex= AtAzof 2|%F deshield-
ing W&ol 3.57ppmellA] vehton, P EAAE
CH peak: 4.98ppmdl| A, sP* £4 A = CH peaks= €.
25ppmo 4] Z+zh doublet 2 vlebydtc). Rt BC NMR
o] 4 SiMe peak”} —1.29ppm, —1.04ppmell A} ztz}
vhelyt oz, SiOMe peaks 50.63ppmel| A vebyt ow
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Silylene?} Silylene & 732l

Hhg- B4 AT 395

Ph
, Ph Ph
300C
4h + (MQQSI)n
Ph
(1) — Ph
— ] Me\s./Me
300°C Me _/Me P L Ph
L = Si ’
PhC==CPn AN -
Ph Ph Ph \S'\/ Ph
L — M 7\
€  Me
Ph
Ph h
I IF + -------- (2)
Ph H
Ph
(1) (V)
oP' B4 CHE 48.50ppmel A, sP* &4 CH¥ 134.  E(V)Y< galstedcth. (2)4e) 2 HbgAAME

72ppmol A SR peak”} viebytct. IR Spectrum
ol A] OSiMeo} A3zl signale} 1185, 1086cm "' A
qlo}zich. MSel| A o]v] peak7} 5484 Febukal,
cyclohexadiene®] 1 Btarell £l = SiMe; OMe~)
7} A A 5 459 peake} SiMe, OMe3} phenyl”| 7} Y
/78 38200 A9l peak7}t 733 viehygon g 3hgk

Me Me

Ph + MeOH ———» GSC

P

Vol. 7, No. 3, 1994

(1)2hgHEo) AEH3}o silyleneso] A= 2t
(3)29] 2313 W1-g AN E silyleneo] L=
£2) O-H bondol insertionih-& 2.2 H &%= 42
methoxydimethylsilaneol WA= =} ¢fa A 2.8 34
Z(V)7 A= g a8 B o) Hhg-E 1 s
o} o} & ukg viyhS e g 2l gichs Bd¥ich

Me Me j Me
N
o5i Meony M
Ph
2 Ph\ Ph
H‘l‘
—_—
/ H
Ph
P H
(V)
............... (3)
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3.2.3. 7, 7-Dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-
silamorbornadieneX} ethyl alcohol2] EAIBE

Hyg
19901 Nefedov®® $-& CIDNP 'H technique® A}
23l 7, 7-dimethyl-1, 4, 5, 6-tetraphenyl-2, 3-
benzo- 7-silanorbornadiene2] FE-sjut-§ w7} Eol
¥ AFE st olE& AeolAdlel tripiet
biradicale] v]7}A 2 2 ¥ =] ¢} silylenes} tetra-
phenylnaphtalene2 AAd%¥cly B.3g » o} £
of o)) A& 7-silanorbornadiene( 1) 31E-8 ole
23 A A4 BA7A FA FEAN-EE AA
t}, 2#lA  ethoxydimethylsilane(Vl) #§&3}
pentaphenylbenzene({ N )o] 244 =1%1-2-& 'H NMR2

F973 -

Me Me
Me  Me “si/
en Ph o
P Ph ¥
P~ Ph H ph~ Pb

gel¥ 4 <lsdch. Ethoxydimethylsilaned] A 4.
73ppmel A SiH7} ©]-2% 270 methylZ]o 2]%} sep-
tet2 Z71x8 Coupling const. 2.9 Hz% 3L ethoxy )
OCH, group< 3.35ppmollA] quartet® 2=
CH; group& 0.91ppmeil 4] triplet® 2Nt} 12
3 SiMe group< 0.05ppmell 4] doublet 2 273t}
212] 2 IR spectrumol 4] SiHE 2110cm ol M, SiMe
1250cm el 4], SiOEt+E 1110, 1080cm ‘ol A 2zt 74
% peak 2 et oz g SYE(V)YE gzt
LE(W)o) AP AT AL silyleneo] ol
Fg9 O-H Agel A& & A¥HA W22
setdct

o

R

7, 7-dimethyl-1, 2, 3, 4, 5-pentaphenyl-7-
silanorbornadiene-® A E#H AR & 7359} FEAA|A

-3

bed

v
pis

2 7%l Zzt o & ubg vy &S 2yt e
(INE & FEea FEARNEL 2 Al
el & silylenec] A=) o) silylene adduct} 845
9121}, mild condition®] -3 ¥l-gol A= silylene
o] A== ¥ HY c}g vFlF2 2 whge] A
PEiqdct AR 2N 2 oK & o 7§t 22t 3
H-8jul-2-o) A = biradical mechanismoll 2|3 silylene
o) AAE-g &+ AUk

Ao &

o] Wi 1993 A7) ) dFu)e] YU
whol 8§ Ao g AFzhe i G FAHE =

— ¥
Ph
£ P Ph
pn | EH, + EtOSiMe H
Ph H
Vi
"o Ph (Vi)
----------------- (4)
Puich
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