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Fig.2 Geometries of the transition
states: a) TS1; b) TS2; <)
TS3 (X=0 for acetic anhydride;
X =5 for thioacetic anhydride)
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Fig.l1 a) atomic numbering of [A];
b) atomic numbering of [B];
¢) CH,CO; d) CH,C(0)0H
(distances A; angles: degrees)
(X=0 for acetic anhydride;
X =S for thioacetic anhydride)
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# 1 ML ER TS1, TS2, TS WS4RRNEH (KK A A )
Table 1 Partial geometrical parameters of 1t, TS1. TS52
and TS3 (distance: A: angles: degrees)

Parameters 4] (Bl T51 TS TS3
R(Cy-0,) 1.212 1.207 1.169 T1.181 LT
R(03-Ca) 1.344 1.348 1.818 1.623 1.651
R{C4-03) 1.343 1.348 1.246 1,376 L.376
R(05-Cy) 1.211 1.208 1.213 1.216 1.212
R(Cs-Cy) 1.496 1.498 1.491 14054 1.499
R(C7-Ca) 1.496 1.499 1.388 1,418 1.379
R(Hy;-C-) 1.108 1111 1.668 1.525 1.620
R(Hy;-05) L1010

R{H1-03) 1.0344 1.018
£05C 04 121.13 120.04 105.30 121.M 121.110)
£C4045C, 152.83 140.51 127.47 130,51 145.42
£05C404 128.71 120.65 124.70 124.25 125.14
£CC40, 107.40 106.84 122.78 115.13 113.63
£C2Cy0, 121.77 123.84 157.07 150.01 151.62
£HCoC, 119.08 112.16

fH10:C, 109,16

£C7H Oy 146.19

£ H10,C, a7.7 01.13
LC7H 1105 105,23 101.67
£0,05C,04 180.00 0.00 180.00 .00 0.00
£05C405C, 010 0.00 0.00) 180,10 0.00
L0400 180,00 LEN.O0 180.00 (.01 L&0.00

% 2 REY. dESEmEER (kmol )
Table 2 Relative cnergies of R, TSs and products(kJanol™!)
[A] (B8] TS1 Ts2 TS3 r
E* 0.000 -16.682 213.966 225.794 237.503 83.044
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EFASMABMEA R, B2 (1), (') # (II') &i%40E9 A4 178.590, 205.857
235.342kJ-mol~!. 5L B R HM A Ny Efiiorst, 40 HME4E T 35.376, 19.937
o 18.933k] mol™!. XA VRN SN, B F46 (1) ELia
AR (') 4= (I7) 694, AAUKMNTUL C=S RTH R C=0 & F¢ r &
BarF. BIMHTRBHEE.
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wards products (X=0 for acetic Fig.4 IRC pathways: (1) for path (1);
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The energy of [A] is taken to be zero,
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Fig.5 a) geometry of CH;C(0)SH; b) M 6 XA% TSI” HEFRI (X=0 & 5)
geometry of CH,C(S)OH (dis- Fig.6 Atomiec numbering of T51
{(X=0 or 5)

tances: A; angles: degrees)

3 FIEN ARG IR T

fdb, EEREMELEREGE (1) e5¥ah A Hibf T T 40400
N, SFHHFAIG, A Sigma SRR GIER A TSI AH ARG N (E 6),
CAEMEGMPEHIELS T, tith 1, A2k 5 mEsHMmEN, XL
# 5T AL R Ad) Edh B it BAREE SAEALEM SRS A A 211.560 (X=0) 4
175.121(X=8)kJ-mol !, 12 1% T 2.406 #» 3.469kJ-mol !, 7T LR R &L fE 69 Bl T
%

782 WULI HUAXUE XUEBAO (Acta Phys.-Chim.) 1994



® 3 WZEFEASREENLEHTE XENQDEH (K- LA B

Table 3 Partial geometrical parameters of R’, and TSs" (distance: A; angles: degrees)

Parameters [A7] B TSs1?
R(C3-04) 1.207 1.200 1.166
R(03-Cy) 1.355 1.356 2.201
R(C4-03) 1.289 1.298 1.224
R(S5-Ca) 1.618 1.615 1.697
R(Cs-Ca) 1.481 1.476 1.481
R({C+-C;3) 1.492 1.495 1.401
R(H1-Cr) 1.110 1.109 1.251
R(H;1-55) 1.613
R(Hy;-03)

L0300, 120.72 128.68 98.74
£C403C; 150.91 146.75 130.07
£85C40, 124.83 111.15 120.10
£CsC403 11137 122,91 122.71
L0004 123.92 123.93 1G0.91
fH11C+C5 116.93 117.73

£H1185Cy 04.27
£07H 1158 161.29
£H1:05C;

£C7H 1105

LC405C2 04 180.00 0.00 180.00
£85C405C, 0.00 (.00 0.00
{CC405C; 180.00 180.00 180.00

Ts2'
1.749
1.315
1615
1.476
1.383
1.471

1.056
118.99
154.39
120.20
117.21
159,735

§2.82
109.90
0.0
18000
0.00

85.23
107.39
.00
.00
180.00

% 4 RACBFADREENREEY, s g iaxitR (kndl-)
Table 4 Relative energies of R*, TS and products (kI -mol~!)

[A7]
E* 0.000

[B7]
-22.686

Ts1
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Table & Geometrical parameters of the partial structures of TSI (X=0 or 5)
(distance: A; angles: degrees)

TS1"{X=0) T81"(X=5) TS1"(X=0) T51"[{X=5)

R{Cy-04) 1.165 1.157 L0300 104.11 099.12
R(03-Cy) 1.876 2.195 £C403C, 125.16 130.81
R(C4-03) 1.248 1.224 £XsC405 123.70 119.24
R{Xs-Cy) 1.312 1.699 LC7C04 120.20 120.08
R{Cq-C3) 1.395 1.405 £HgCr0; 116.61 118.66
It[Hs-Cr) 1.557 1.253 {HgXsCy 107,80 94.51
R(Hg-Xs) 1.030 1.608
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Study of the Thermolysis of RC(X)OC(0)CH; Using MINDO/3

Hong Saupgno Waag Shen
{Department of Chemistry, Jiangxi Normal Uriversity, Nanchang 330027)

Abstract MINDO/3 MO method has been used to study the thermolysis of
RC{X)OC({O)CH; (X=0 or 5). The results obtained show that acetic anhydride and
thicacetic anhydride decompose into products through three routes, and the activation
energies of the routes with the lowest energy barrier are 213.966(X=0) and 178.590

(X=S)kJ-mol~!, respectively; the effect of phenyl group on the thermolysis is not im-
portant,

Keywods: Thermolysis, Acetic anhydride and thicacetic anhydride, Intrinsic
Reaction Coordinate(IRC), MINDO/3 method
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