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BT ABARER I ZREM. SEEREDUR AR AV S TR B ARER 284 (HS1—8iH,), F
REACYZEBAWEHN A PR E TR (HISIH) BE. HEl. REZEBAEMA
B, BER LEREEAENRE S HETFE™, Noewman'™ h LR BFT Site -850 J1
SFHLER, 37 th KB

HXSi—8iH, — HSiSiH,X (X=H, D)
R R IR, Krogh-Jespersen'™® @it B T R 41, =Yyl YA LR B R B IE
e, FXEEFACILAHREH ETENRRSIFER IR CFEREMERTH X
R B BATH BN I1 2 B AT, 384 M kR B A R SRR
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Fi SCF MO ab initio J7 ik (Gaussian 80 /¢ ), #-F 3-21G BRNMBEHLARL T RNEY).
P Pt AN IUTHE, ERANE THAT ENMER, FRSM 2R HE T ER
F R (IMSPAK #1%). #MW A Eyring W EARE ™ MEH 2B HE T REK
ARTF EEHB BN FEEBARTEE LS. 2T HERL M340 §LE5EK.
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AFHEREO M H BAHRAETEN), EXHERRT. GBKX1E, FYHoisig
KWRREYREEAT 0.338 A, I MR By BIF=y) SiSi @ARF. 8 iy 8iSi @R
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PETTEORNE
~H(3)
A%, X=H(@®)
N 8”7, X=D
Bt1 HF/3-21G Run T /LATHRE

@ray oy A, @aafnE: 8i() HE), § HEFEHS; o kA
SiSi #fF SiHH(X) EHEKFEMH]

£1 ZRAVEETHEHLF

\

4
\X/

By 1 ' 3 2
8i 0.2659 0.2352 0.3324
8i 0.2659 0.5082 0.3455
H —0.1329 —0.1871 ~0.2201
X -0.1329 ~0.2362 -0.1576
H ~0.1329 —0.1591 ~0.1501
H -0.1329 -0.1610 -0.1501

#2 RLHETHRA

1 2 3
TR 2 % REX 2 % BEF3 g8 %
Sisi 1.1165 8i(1)8i(2) 0.1487 8i(1)8i(2) 0.4524
SIH(X) 0.7348 Si()HE®) 0.6124 Si()H@) 0.5115
Si()X 0.4179 Bi@)X 0.6960.
Si(2)H(3) 0.6647 Bi@)H®) 0.6873
S@HE®GY 0.6480 8i(2)H(4) 0.6871

JRFH B BAT R Y P R T RS, XU Y SiH fiR iR, R 28, REyd
SiSi R R Y SiSi BB PEL, XRBT 154 SiSi @R UE KR, 2 iy SiSi b
g, ' ,

REH. FORIESHENEBNENS2 RIBEINALNFEILAHR, 53 1,
RBMAMNBERAIELLR, HHCM(6—81E T H#k, W 3 4,

HESEH, FYWRLENY 1 ERENSHE, XSHANSGE—KY, HEl4E,
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28 RKuW. % REANHEEK)/mol)

Erel Erelm Erel[ol Erel[S]
e Era X=H X=D HF/6-31G* HF/6-31G HF/10s6 p2d
1 o039 138 1.76 11.70 10,04 - 23.44
2 © 0.00 0.00 0.00 : 0.00 0.00 0.00
3 93.39 86.63 88.59 86.22

" RARRENEMER.
- Re KEHELLK)/mol)

HF/3-21G* )

HHEFE  HF/3-31G X=H X =D HF/6-31GIM = HF/6-31G11  HF/6-31G1)
ERRE 93.08 85.34 . .86.80 . . 88.73 82.87 76.17
BREE - 93.37 86.63 88.50 . 95,43 , 86.22

* BARRIENELS.
EERN LR K 93.08k]/mol, Eﬁﬁﬁﬁmﬁﬁb’iﬁzéﬁﬁﬁﬁT% SkJ/mol 3X H 6-316
HHERERERE BB RERALE
EwEAE R R A l?ﬂﬂ*#‘ﬁ R, i“‘%&ﬂ?& SEFHE LR T &
BEE W BEFIT# O
£ Rubh FH IRSHHERFAE (cm™)

1 . 2 g 1 o 3'11
2360 © 2304 2276 2353 2254 2976
2350 2252 2238 . 2344 2236 2237
2340 2236 - 2061 2308 2055 2061
2303 2055 : 1741 1687 1653 1249
993.8 1062 - 1047 970.4 ~ 1061 S 1046
921.7 996.5 1014 841.5 . 861.1 876.4
623.6 ) 939.7 773.2 613.3 822.4 772.0
612.5 728.4 694.7 . 590.8 _ 703.9 674.3
601,7 695.8 537.1 585.4 . 625.4 485.0
587.3 . 464.1 390.3 520.1 - 433.0 380.0

© 4071 289,7 347.2 859.9 o 289.1 338.3
" 302.1 © 213.2 462.7i° 278.7 211.0 358.41

gordon™® I Lischka™ ¥+ 8 T 1 ¥ #yiRshsik, & R LRIV E MR K. HEWR I,
EREBEIANIESHRIFRENRBIE. ARIFESRE, SEESHA — R Emx,
HIX BRI, F G ol 207 S R N B A A, T Eyring W8S
BERBRIVE A BFMEEEE b, GRIITHG. o

H% 68, RN PAYRE HER D WIEH, KN &Y B 378 E 400K LI I HFEEE
T HDEASTH. 400K 0, RHABREMEXEERBTE-ABRE. RN BE
ARG, W R RO K, B ST, XEY T Newman mw&“’ﬁgﬁao35~1184xﬁ
AR L, -

R L8 #4318 wﬁﬁmr%ﬁ&rm?ﬁm V-2 1 1'>2" [ #5745 Ja7%5 Gibbs
B PR B LELET).,
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F#6a V-V HgA¥RR

A8+
- T(K) (J /mol-K) log 4 Eop B
100 ~15.703 11.93 2.403(—37) 2.627(—33)
200 -19.839 12.02 5.537(—13) 5.779(—11)
300 —~23.609 12.00 6.506(—5) 1.444(-3)
400 —26.789 11.96 6.578(~1) 6.726
500 —29.296 11.92 1.629(2) 1.406(3)
600 —31.263 11.90 6.407(3) 3.018(4)
800 | —~34.206 11.87 6.333(5) 2.033(6)
1009 —386.432 11.85 9.897(6) 2.508(7)
1200 - —38.274 11.83 6.132(T) 1.331(8)
T BREIESER; ke BUSRALN 7,
R6b 12 HiHEER
8% ,
T(X) (J/mol-K) log 4 kr oy
100 —~22,960 11.55 1.004(~37) 1.890(—34)
200 —27.878 11.60 2.100(~-18) 9.112(-12)
300 —32.00 11.56 8.371(~5) 2.928(—4)
400 © —35.202 11.52. 0.2392 1.576
500 —37.643 11.49 5.969(1) 2.679(2)
600 —39.571 11.46 2.3859(3) 8.200(3)
800 —42.532 11.44 2.323(5) 5.961(5)
1000 —44.823 11.41 8.600(6) 7.652(6)
1200 —46.791 11.89 2.208(7) 4,138(7)
*ORSERIESR, by B 871,
FTa Jul- wdA¥ER
T 48 2H AH* 26 AG* K K* c c*
100 10.22  -0.170  —1.166 —1.101 —2,187 4,188  18.87 80.72 93.28
200 12.20 0.100  —0.896 —2.340 —3.336  4.083 7.43 80.32 88.1¢
300 -11.93 0.023 —0.973 —8.555 —-4.549  4.156 6.196 80.61 86.1
400 11.29 -0.198 —1.195 ~4.717 -5.713  4.126 5.566 80.49  84.77
500 10.83  -0.406 —1.403 ~5.817 -6.814  4.052 5.149 80.31  83.74
600 10,56 —0.,6551  —1.547 ~6.889 ~7.885  8.975 4.854 79.90  832.92
800 10.39  —0.667 -—1.663 ~8.977 —-9.973  3.854 4.476 7940 81.74
1000 10,41  —0.647 —1.643 ~11.05 —12.05 3.778 4.258 79.07  80.98
1200  10.48  —0.570  —1.567 —13.14 —-14.14 3.781 4.123 78.86  80.48
* BREEREL R, 48 B J/mol-K,4H 4G BfrH kI /mol,
£7D RE 1 {#RAEER
T (K) 48* 4H AH* 4G 4G* K K* o] c*
100 4.055 —-0,190 —~1.667 —0.596 —2.073 2.046 12,09 67.17  92.36
200 5.428 —0,007 -—1.48  -1.093 —2.570  1.929 4.689 65.86  82.42
300 5.106 —-0.093 —1.570 —1.625 —3.103 1.918 3.467 65.713 77.61
400 4.620 -0.262 -1.739 -2.110 —3.588  1.886 2.040 65.35 74.63
500 4.311 —0.400 —1.878 = —2.555 —4.032  1.849 2.637 64.90 72.51
600 4.164 -0.481 —-1.958 —2.078 —4.453 1.816 2.442 64.49 70.95
800 4.135 ~0.496 —1.973 —-3.804 -5.2838 1.771 2.212 63.91  68.86
1000 4.281 —0.407 —1.885 —4.641 —6.119  1.747 2.086 63.60 67.60
1200 4.344 -0.286 —1.768 —5.495 —6.973  1.735 2.011- 63.43 66.79

" B ARRERNER, BRE% I/mol K, 4H 46 B kJ/mol,



LR ACTA CHIMICA BINICA 1990 . + 109 .

BERTA, FRIBREN AH 4G HRREL, K" O" &% K O FREREBEM, B4
RERCIE f H XML B AE 200300 K, MR A NKHK. BT EHBRER, ¥l
R ERNEZY AR HIBEREDIH, RNMNEHEEAYIAE RN 1260 E
BB 1H B8R B RBEAT, XA MR Newman RV HLE. RBREEBAE, RV H#EBK,
MEZHAET, HED IBRERERS, XEHT DHNFARASIEN. Hit, REBESR
RN RBAR, RN BE SRR AETRRTEE. KAWMEE, £F RN KB &K
HAL

8 ¥ X W

[1] Roark, D, N.; Peddle, G. J., J. Am. Chem. Soc., 1972, 94, 5837,

[2] West, R.; Fink, M. J.; Michl, J., Science, 1981, 214, 1343,

[ 3] Raab, G,; Michl, J., Chem. Rev., 1885, 85, 419.

[4] DPoirier, R. A.; Goddaxd, J. D., Chem. Phys. Leit., 1981, 80, 87,

[5] Xrogh-Jespersen, K., J. Phys. Chem., 1982, 86, 1492,

[ 6] XKrogh-Jespersen, K., Chem. Phys. Lett., 1882, 93, 327,

[ 7] Krogh~Jesperse, K., J. Am. Chem. Soc., 1985, 107, 537.

[ 8] Lischka, H.; Kohler, H. J., Chem. Phys. Lett., 1982, 85, 467.

[ 9] Newman, C. G.; Oneai, H. E.; Ring, M A.; Leska, F.; Sbipley, N., Int. J. Chem. Kinet., 1979, 11, 1167.

[10] Wilson, E. B,, “Molecular Vibration”, McGraw-Hill, New York, 1955.

{11] Eyring, H.; Glasstone, 8.; Laidler, K.J., “The Theory of Rate Processes”’, McGraw-Hill, New York, 1841,

[12] Hill T. L., “Introduction tc Statistical T hermodynamics”’, Addison-Wesley Publishing Company, INC. New
York, 1860.

[13] Gordon, M. 8.; Truong, T. N,; Bonderson, E. H., J. 4m. Chem. Soc., 1986, 108, 1421,

Theoretical Study on the Singlet Disilene-Silylsilylene
Isomerization—— Analyse for Dynamics and Thermodynamics
at ab initio Level

Ju, Guan-Zhi* Ma, Wan~Yong Deng, Cong-Hao
s ) g g
(Theoretical Chemistry Institute of Shandong University, Jinan)

Absgtract

The title isomerization of digilene, HXSi=S8iH,(X=H, D), hag been studied at ad
éngtio level, The energies of reactant, product, and transition state, their harmoniec
vibrational frequencies, and barrier energy have been calculated. Then, the change
in thermodynamio functions, equilibjum congtant, and rate constant for the isomeri-
zation reaction have been computed. The result shows that the reaction is exothermie,
and spontaneous. The conclusion ig in good agreement with Newman’s experiment. It is
noteworthy that the zero~point energy correction can improve the results obviously, so
it is necessary to consider the correction for the igomerization reaction.



