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Interaction of Silicon-Silicon Bonds and Phenyl Rings: UV Absorption
Properties of Unsymmetrically Substituted
1,2-Diphenyltetramethyldisilanes

Gu, Guangna Sun, Huailin* Zhou, Xiuzhong
(Department of Chemistry, Nankai University, Tianjin 300071)

Abstract The interaction of silicon-silicon-bonds and phenyl-systems in phenyldisilanes and the resulted characteristic UV
absorptions have been one of the fundamental issues of organosilicon chemistry. However, the interaction between two phenyl
groups and the central silicon-silicon bond in 1,2-diphenyltetramethyldisilanes and its correlation with the characteristic UV
absorptions remain uncompletely solved. In this paper, a series of unsymmetric substituted 1,2-diphenyltetramethyldisilanes,
namely C¢HsSiMe,SiMe,CsHy-p-COMe (3), p-MeOCeH,SiMe,SiMe,C¢H,-p-COMe (4), CsHsSiMe,SiMe,CsHy-p-NMe, (5)
and p-MeOC¢H,SiMe,SiMe,C¢H,-p-NMe, (6), have been synthesized and characterized by '"H NMR, *C NMR, IR and ele-
mental analyses, and their UV absorption properties were studied. It is found that each of the compounds exhibits two charac-
teristic absorption bands at the long wavelength region of the UV spectra, which corresponds to the absorptions produced
when individual substituted phenyl groups are linked to silicon-silicon bonds. No obvious bathochromic shifts due to interac-
tion between two substituted phenyl groups through the silicon-silicon bond have been observed. This indicates that the tradi-
tional explanation of characteristic UV absorptions of phenyldisilanes in terms of conjugation between silicon-silicon bonds
and phenyl groups should be re-examined.

Keywords phenyldisilanes; silicon-silicon bonds; UV absorption; 6-n conjugation; charge transfer
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1964 4F, Sakurai 1 Kumada'”, Gilman 1 Atwell®
L% Hague I Pince™ /Il T 2RI L H 3 —RESEL,
R=H)IEIMNRWSEiE, 75231 nm b7 —N 5240
Wi, e 2RI 204 nm WECL, ML AR T
FNA R, R I = SRR b 5B I R AR
5. i), N R bk 1 3d FHhaE 5 o8
e IR A d-n JEHIE R AR 12 AR ). {5
JaRAUE B, XA GA R R 3d s, e T

o B 2RI [ B AR BT S0
l\‘/le l\‘/le l\(le l\(le
R@S‘ifs‘ifMe ROSE*S?—@R
Me Me Me Me
1 2

1972 4, Pitt 25E7@ 1 v 7 eI ST R B, /N 3
CRERE T R L R R I AR (—8.69 eV), H
BT IRIRP T RER(—9.25 VI, Jf HAA N IRHE
TS RERE I e A EUE (—8.35 eV) ik o Ui
FRIEN) P00 AR IR RS A LR & s IR B i 45
ROk o-m SEHEAE AR D T SR MR Lk A — ke
AINERR7 AN e S N E W= K B N i/ R S )
(R SN MO AT RIS X P o-m ILHUAE A2 'L,
WAL A S 4T R AW sk R AR 1980 4E, Traven
AUOE R 1,0- I DY FE hERE(Q2, R=H)IARIET
PEAWFICIEat b, S b iz 280 T T REAAAE
P g AR S B A A B 1) m-o-m FEBUAE .

FLAE 1986 4F, TR i i on ek fk i 5 2R3 2 A (1
FAELAE ] 1) A T R N TOF T, RS Bk o-n 350
SHRIK 'L, WA IEA LA . — R
(1 51— W AR IS, ik B A g 2 v 1 B
AR FENT IR 45 H 7 RN FEA AR R, AN AT e A IR
L R AR IR, Pitt 207 s 45 v 2L i )
JBL, N R R R g e A e e D A
e, M HAE AR a4 T uEh
SR 5 % M PR SR 1N A VAR e R ER B R R |
HKIRAFHEN o-m* EAT R KT

BATFERZ RS 1,2- =R PYHEE R n-o-m 3t
B ) A TR, A5 0] 6N H8 /s R IR R RE R g 2 (1)
(RIAR ELAE FH A AR A A 25 AORIE S, 1T 7 T A7 57 5
kR DU gk, ASCE T — R BRI
ARG 1,2- R FEPU B3 — kb A &, I HR A
WCPEREAT TF9E. S HRM, XA IEAELE
DR A S R AR S 36 5 ) 4 e et o A L 4 AR
RAEDZFABMMG. Mk, FRERERD 7 RPRA S5
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K 1-80-2-05 FE DU F I R e b skl SRR
S 4 £ R A BRI, K R O ) AR
PPTS fi4k FKAR, 43 BIRKFREUR A 53 P
TRERE3 A4 (E 1), A, SR 1-5-2- 05 FE DY S
ke Jy JEURE, S5 NON- R B YRR R R AR R
N, EAEA B AR 2R DY I rE e 5 1 6
(K 2). MR RAKLEY 3~6, FIH 'H NMR, “C
NMR, IR Koo & it AT T % .

Me Me

Il 0/73 THF
R S?*SI‘*Cl + BrMg R ——

Me Me Me

PPTS/H,O/acetone

3:R=H; 4. R=MeO

B1 a3 A4 e
Figure 1 Synthesis of the compounds 3 and 4

Me Me

I _Me THF
ROS{ S= CHBngON\Me
Me Me
e Ne M
_Me
R Si—Si NZ
~ .
Me Me

5:R=H; 6: R =MeO

B2 s e o
Figure 2 Synthesis of the compounds 5 and 6
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KB AL B IS, IR RBURIT 10°, 4
RATFER 1 2. Br bR 3 A ERRRIESE, W] BEAAAE
(1L B g AL DU R T 2% 18

ME VT LLE , S 3~6 KSRGS i
P TR OBV (2, Ap), MNICHROCAT BRI SER A, M
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L N R VAR TSI RS S 7 AV S
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Table 1 UV absorption data of compounds 3~6

WwEY)  2/mnm &/(Lemol 'ecm ™) Jo/nm &/(Lemol 'ecm™) J3/nm &3/(Lemol 'ecm™") PRt 22/ %
3 232.5 1.37x10* 266 1.51x10* 284 0.19X 10* 2.8
4 237 2.23x10* 269 1.30X 10 283.5 0.24 X 10* 4.8
5 231 0.69x10* 270 2.80x10* 297.5 0.27 X 10* 8.0
6 236.5 1.74 % 10* 270 3.28 X 10* 298 0.29 X 10* 6.0
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BI3 LA 913 (2. 4 (0).5 @ 6 @SN
Figure 3 UV absorption spectra of 3/(a), 4/(b), 5/(c) and 6/(d)

R HER. B, (e 3 FS AR LA
HOARSE, TP e AT T ot B v AR S 1R 43331 4 232.5 AT 231 nm
Ab VI — AN UG, 206 5 2R S T RERE(1, R=H)
A 1,2- R FEPY F L — Rk (2, R=H)HIZ MBI [435)
7F 231 nm (6=1.09X10* Lemol 'scm ")l 236.4 nm
(e=1.84X 10" Lemol 'ecm™ YNEf & EARH T, [H
FE, B 4 F1 6 h Acum iR B3ar A AR,
AN R 2 SIAE 237 A 236.5 nm Ab B — AN
e, %06 5556 AL DR RS T R R (1, R=0Me)All
1,2- O AR R DU FEE 482, R=0Me) [ 454h
W[5 SIEE 239 nm (6=2.11X 10* Lemol 'ecm™ )"/
238.6 nm (6=2.62X10* Lemol 'ecm Y'Jf7 & AR
P, AW 3 R 4 AR IR BRSO LB,
FLRAMEIRO TS 43 AIAE 266 F11269 nm HI B I, L5 %)
CIRHIR KL HOFF AL ki1, R=COMe)Fl 1,2- (X &
PSRRI DU 3L — R 4E(2, R=COMe) £ AN
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[439I7E 264 nm (6=1.72X10* Lemol 'ecm ")!'¥F1267.5
nm (6=2.65X10* Lemol 'ecm™ Yy BRI, Mtk
EWI5F 6, K NN-" LRI 43 X I R4 4k
W3S L LAE 270 nm, 5% NN- " F gk ok 1
B HEBE(L, R=NMey) M 1,2- (v N,N-—" F e L 558
VUL ZHERE(2, R=NMey) AN [4377E 270 nm
(6=3.12X10* Lemol 'ecm H!'H1 272.5 nm (¢=5.83 X
10* Lemol "eem ™ YPN K9 K IR B2
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AR BT I R IAS T g WA S, B 224 A5 194 i U A
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B R I it HA RS F SO A BRI IR S el
Ui, BIAE 1,2- 2R3 CRERERIR R, AR T
n--r ST I 5 PR PR i AR RS AR B & 0 LA R AT g
i HAR AR e A 8 2 T RS (R L.

TP ASKIFREUNR 1,2- KK DY F 3L e &9
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HF A ) AR
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AL AN G TR n-o-m LB A T 1
B, AR o-m JLHO6 2RI 1 L RERERAL YR
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HE TR ARG AG A ) IR R SR SOOI B A ]
CATRT BB o-m JEHRMERE, (HR)— AT EEH %18
() 1) 5. 52 b, Pitt S5 AT HA FRDK Ak Ak SRR SR PR A
PRI R R MR G AR T o-m* FAnr 5 75 R
SRR, WTRETE NS PR 48 IRl o-m* HLfiT RS IRAT
ANEA o-n FEHEAE I BT BA AE A 271 T P B3
JE P, PRI ] AR b R AR ST Ak B 40 v (N3 23 £ %
AN b AR AT

FEh, HEAEY) 3~6 HIERANFIROEIE 1) e K —
Uiy S HRAFAE MR 59 T (A). i, fe&4) 3 Al 4
Sy MAE 284 F1283.5 nm LRIt LB ORI =R
R s TR 5 A6 W B A I NN-— F R R 3
FEAE 297.5 F1298 nm Ab H B CHS . IXLEIR I 5 24
PIEFT NN- F LB IR L 1Y 'L, A5 (2 I AE 278,91
A1 297.6 nmM'NAEH BT, Ni%JE T RN n-n* RISERT
Fire A0 Ly .

RS, 15K Shizuka Z5UBFFE R,
B REG o T AR P RS G TRAEAE AN [ 1)
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PTG, 3 MR T SRS WO SR 71 N LA 5 RS T
KA, T Ja— MR A, Sakurai 2Z5USEE—Bg T
HA “IER DTN HATFER (OICT) AL, (HH T4
AN TP SRR EAZAEI ), A A 2R A X e R A
b5 B ANROBERIE 2 B PRV TR 2R W ol = WA 5 B AR, AR
PEA SO BN I S, X R A W) e i
IR PR AN AN R R S 1% s o) . RO A, N 12 AT R A 43 3l
FHAR AR mm* Sy R A o-m FL ] 6 B8 BT BT
4

2 it

AR SC I I AR KEFRIA 1,2- 2R F DU H 3 ke )
FHMCIEIITEA, KINIZ A A DI RHE S S MRSCGE
HPTIEN) o-n-o SLH/E I b B AT il RE, JFHE T aX—
R AL S8 (1)) R E B 5 2R R 2 TR 1) o-m S0 A FH oK
il R 2R R A PR R R S MRS R R e T —
LeFRE. P EE RN, AR TR REY)
(PR B AT IR AT, AH O CAR IEAE AT .

3 ZRAH
3.1 UE5IKF

P S A i AR U R AT, SBERTDU AR 22
A4 R AN IR AR R R AR W G A e
IR FIAE AT R & alifh, 1-50-2- 2K 3 DY AL
Bl 1S -2- 0 AR SRS AR DU R RE e, SHREE 2
Wil 4 £ PN, %o FOR BRI e £ (PPTS)™, 4-1R-N,N-
TSI 82 EOCRTVE A

Bruker Equinox 55 FTIR 21 415 (4 E Bruker
/A #l); Bruker AMX-400M 78 A% i 3 % ol i 43 (768 [
Bruker /A 7]); Yanaco CHN CORDER MT-3 HZhJt %4>
Hr1%; Modle MP-500 4445 ri{%; Beckman DU-8B 254h 1]
ILA3 S BEA.

32 IWHE
3.2.1 C¢HsSiMe,SiMe,CsH,-p-COMe (3) 494 A%

#2.52 g (11 mmol) 1-50-2-R3E-PU HEE ke fl
10 mL PYUSCHE(THF)# M EI 1 0.40 g (16.5 mmol)Ek
4 4.0 g (16.5 mmol) X YR L[4k £, K1 25 mL THF
IS R BRI R Y, S, IRl 24 he T 50
mL YRS BOK R, FHH 80 mL LMEAEHL, 4L
A K VG, IO AK BRI EE T8, el 28 K
W, TR ERE)ENT o S V(R L (S
Fe)y=4 > 1], £ 5 3.0 g BHZHL7 L 30 mL P
5mL 7K. 246 mg X H R EPFRIERE h—iE [l 3 h. FRr &
A, TN 70 mL LTk ff ik B 44, HIVRFE ) 1 mol/L
(VB B B RO, T B AN SRk e, AR5 B K
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DRIRAN T2, WEZSRR 22, A QRFE s, s
Y3 AR 2.5 g, 75 73%. mp. 66~68 C; 'H
NMR (CDCLy) §: 0.32 (s, 6H), 0.35 (s, 6H), 2.60 (s, 3H),
7.30~7.34 (m, 5H), 7.45 (d, J=8.0 Hz, 2H), 7.85 (d, J=
8.0 Hz, 2H); *C NMR (CDCl3) 0: —4.04, —9.93, 26.74,
127.26, 127.93, 128.75, 133.93, 134.13, 136.99, 138.50,
146.54, 198.57; IR (KBr) v: 1683 (C=0) cm '. Anal.
calcd for CgH,408Si,: C 69.17, H 7.74; found C 69.09, H
8.00.
322 p-MeOC¢H,SiMe,SiMe,C¢H,-p-COMe (4) 444
P,

¥ 2.84 g (11 mmol) 1-50-2-XF FHA AR HE-PU I —
H4t5 10 mL THF HVRAHE, #INEIH 0.40 g (16.5
mmol)EE /i« 4.0 g (16.5 mmol) X ¥R A Z il 4s £ —FA 25
mL THF I3 ks IR Y. ke, el 24
h. 1 50 mL RIS KUK AR, 15 80 mL L kA<
W, AHUH B E Sk S, HGKRBREE T, T
AR W, W WA E T 3 V(A
fik) @ M FRE)=4 1 1], £ 2.6 g B
5530 mL A, 5 mL 7KF1 246 mg S AR R L e £h —
EEHI 3 h. IR BREEER, I 70 mL LR iR 5k B T
A, HREER 1mol/L BrBREAFT VeSS, ML
K, SRJEIMNTC /KR BRI, T2 bR 2557, IR/ &
REE L, A4 At k23 g, F% 61%, m.p.
71~73 °C; "HNMR (CDCl;) 6: 0.30 (s, 6H), 0.34 (s, 6H),
2.59 (s, 3H), 3.81 (s, 3H), 6.86 (d, J=8.1 Hz, 2H), 7.27 (d,
J=8.1 Hz, 2H), 7.46 (d, J=8.5 Hz, 2H), 7.86 (d, J=8.5
Hz, 2H); “C NMR (CDCly) §: —4.01, —3.6, 26.75,
55.14, 113.78, 127.28, 129.02, 134.14, 135.30, 136.94,
146.77, 160.31, 198.59; IR (KBr) v: 1676 (C=0) cm .
Anal. Caled for C;9H,50,Si,: C 66.61, H 7.65; found C
66.81, H 7.82.
3.2.3  C¢HsSiMe,SiMe,CqHy-p-NMe, (5)49 4%,

¥ 1.8 g (8 mmol) 1-5{-2-7KFE-PUFIE “fERi 5 10
mL THF (13590, N E] i 288 mg (12 mmol)EE )5 . 2.4
g (12 mmol) 4-R-N,N-—FEIR %A 30 mL THF il 4% (1)
I FARFUAB P ke, el 18 he A 50 mL i
RS BOKIE, B 80 mL ZEFAEEL, A HUAH M
A KT fa, M JCKORBR BT, e 25 bR 23 5 ),
B EAMAREZNT 0 BV A M) - & F ) =4 1],
2R EY) 5 AR 2.0 g, BCR 80%. m.p. 64~65
‘C; "H NMR (CDCl5) 6: 0.28 (s, 6H), 0.32 (s, 6H), 2.96 (s,
6H), 6.70 (d, J=8.4 Hz, 2H), 7.26 (d, J=8.4 Hz, 2H),
729~731 (m, 3H), 7.39~7.41 (m, 2H); *C NMR
(CDCly) o: —3.60, —3.38 , 40.39, 112.22, 123.84,
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127.78, 128.39, 134.07, 135.10, 139.79, 150.83. Anal.
calcd for CigH,7NSi,: C 68.94, H 8.68, N 4.47; found C
68.75, H 8.74, N 4.45.

324 p-MeOC¢H,SiMe,SiMe,C¢Hy-p-NMe, (6) 49 &~
R,

2.1 g (8 mmol) 1-5(-2-%) A FEAHL-PY L —
itk 10 mL THF FESY, WMEIM 288 mg (12
mmol)EEJH . 2.4 g (12 mmol) 4-7R-N,N-—F FIK [ 1 30
mL THF il % Bk FR AR P4, s, ndhali 18
h. F 50 mL MR S B KUK %, P 80 mL L kAR
=), A HARIBRME KIS, KRR T4
WEZE R LW, RS AEEN 0 S VA k) - v
AHLH=4 1], BUEY 6 MAEEAK 23 g =%
82%. m.p. 68~69 ‘C; 'H NMR (CDCls) 8: 0.27 (s, 6H),
0.29 (s, 6H), 2.95 (s, 6H), 3.80 (s, 3H), 6.70 (d, J=7.6 Hz,
2H), 6.87 (d, J=8.6 Hz, 2H), 7.26 (d, J=7.6 Hz, 2H), 7.32
(m, J=8.6 Hz, 2H); *C NMR (CDCl;) §: —3.34, 40.36,
55.08, 112.20, 113.64, 123.99, 130.31, 135.08, 135.39,
150.79, 160.08. Anal. calcd for C;9H,oNOSi,: C 66.41, H
8.51, N 4.08; found C 66.66, H 8.77, N 4.05.

3.2.5 Aua 3~6 FA kg ey 2

WG 3~6 MIEAMRBOGIE 1Ml e K H IE SR
YEA, WRJE A 0.5X 10 * mol/L; %K% H] PeakFit 4.12 #
PEEAT TR G, Forh WA 0 1) R 28 MR ST U 1)
P0G K H E T R BOEAT B9 R A PR3 4 M IR 5%
A7 WS U SR DDA 1R WS A P 1 I T 1A A R A 0 £1%) 75 v
(CER
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