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AFEWR. A, KNAKTNIFRERSIRFE, HEALRF TRiEMmGAT, F
BTREM, MREGELEANFRBLASGHANFEHE, FATTHATHRLALRRA
Térfbhke, AR—FEEFTEOAHLERET R

1 FTREEH EEEENHRNFER

MER EFHFTHRORNEMRE, Tt smbirar, fNae® H
KRR EAMNETNEFEHT THFETRALTEGRAGEE RN ERF, KLk
Sk AMER, BRI BRI, HELAL

= 1 RANFTRERAGCES (TS)" pAhSER
Table 1 The computed results of thermodynamic properties of cyelobutyne and
its rearrangement transition state(T5)"
T/K 200 208.15 a00 800 1000
cyclobutyne AH*k]-mol™? 181.28 186.18 200.81 232.11 257.26
AGY k] -mol™? 133.64 109.27 53.44 -42.45 -113.95

5% /J-mol~'K~? 238.19 257.95 204,74 343.21 371.21
Cp/J-mol K1 43.79 56.86 87.34 118.57 132.22
TS AH*/k]-mol™? 397.42 402.33 417.21 448.21 472.77

AG®/k]-mol~! J49.76 325.39 269.46 173.36 101.84

§*/I-mol 'K~! 238.28 258.05 205.43 343.64 370.92

Cp/J-mol~ 1K1 42.76 57.84 88.15 116.19 128.17
* The computed results are based on TCSCF level of theory , the pressure is 101325
Pa and assuming that AH* and AG* of cyclobutyne at 0K are equal to zero.

HTHAFHLRAGERFARTEEBAGX AN EF EFHUTH:

HTH: C,=75918+6.319 x 107°T - 6.887 x 10°7~% 4 1.020 x 10°7° (3)

“TS": O, = 83.037 + 5.201 x 107*T - 7.106 x 10°72 4 1.017 x 1097 ° (4)

(3) . (4) Kéhda sk £ A 1.000, P40 AWRATF. TRHERALAETHFRTHRALRS
(TS) 69 RFEME.

2 FTHREHFEzIHFENITR
ETkiMﬁEﬁﬂﬁikﬁﬁ&ﬂﬁﬂﬁﬂﬁﬁ#m.

ky, T AG# khT AH# .
h EXP{—' RT} { R } EX]]{ RT [D}

Ak ky, # Bolzman ¥ £, h # Planck ¥ 8. AG* , AS? 4o AH? 53 #F AN
i G mbe, FBLEE. ILFELRARNGTAFFEAFS, BEfdsi =
FEBATH IR B, TN E, DY LR PR FMELN Tk FDZP TCSCF 2
W k-F 48

kK(T) =

022 WULI HUAXUE XUEBAQ (Acta Phys.-Chim.) 1984



EEERAEREP, Arrhenius 65 E 404k

E, = AH* + RT

Feit Bk B S Rl B igE 1]

1 hﬂ# 2
=14 (M)

kT

XA, ik AR A Arrhenius 2 X P 69ELEET

HRAEFBGHNFEFNTAL

By = s

— RTink

(6)

(8)
(9)

ik 1 £ DZP TCSCF mitk-F Lt A 9ht R Ey(pid ik & 4o A B dh i 4 fE 0 LY
fe¥2 £, 5 Arrhenius X PeyisiLfe B, 285 % 4 Bcak () ib iy, Mix—seait
TG N EFRAIIRT e 69 4 £ F& ToTRA S ERME. Kbt e300 2T
T#HFT1% i DZP TCSCF R AKFEARAT AL REGMFRTRANT —Z
AXEL RERFRAT e 4L 5T, LMl X THIHALIESL E, 6T K
ok (5 3 Wi ALK Gk & red2 T K 69 2488 104.6kT-mol . EsbAR4E (5) . (6) . (7).
(8) v (9) XitHessige 3| FA 2 %,

# 2 BT elHE B A D R0shHEER

Table 2 Summary of thermodynamic and dynamic properties for

the rearrangement of cyclobutyne

T/K 200 298.15 500 800 1000
The lower AH®*/kJ-mol~! 92.53 92.54 92.79 92.55  91.90
limit By, AG*/KJ-mol~! 92.51 92.51 92.42 92,20 92.18
(104.6kJ-mol~') AS*/J-mol 'K~} 0.09 0.10 0.75 0.44  -0.28
E,/k]-mol™? 04.19 95.03 96.95 99.21  100.22
E: /kJ-mol~? 91.97 93.01 95.41 08.13  00.33
kst 288x107%% 486%107%  2.31x10° 1.59%107 3.19x108
kipy /st 1L09x107 % 1L10x107%  3.34x10°  1.87x107 3.55%10%
DZP/TCSCF  AH*/kl-mol~! 216.14 216.15 216.40 216.16  215.51
AG®/k]-mol~! 216.12 216.12 216.02 215.81  215.79
A5/ Jmol 'K ! 0.09 0.10 0.75 0.44 0.28
Ey k] -mol ! 217.80 218.63 220.56 22281 223.52
E: k] mol ™! 215.58 216.62 219.01 221.74  222.94
kst LO0x10°" 1.47% 107 2.82x107 Y 1.35x 107" 1.11x10%
.i';t'ﬂfs'l 5.71x107% 3.30x107% 4.09x107% 1.59x10-1 1.24x10°
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MATTR, AMAEHSEEERA, FALMELBRD, 3L GER A
195 8 Btk thikAnif, R B4 Hammond % B, R AV N> FAE, MEAR
HERARTATEAR, RAKBHEL LELSH.

AAER 2 B4R, KM TUSETFZATEELSTTRTRYGLESN, &
In2
t - —
v kaJ
iy MA 2 HARIT N2 200K , 298.15K , 500K , 800K , 1000K BHéj ty,, 4 5iA
6.36x10%% |, 630s , 2.07x107%*s , 3.71x107% , 1.95x1077s.
HLERHETUERRA, AGPFAFTHRAEEFGH 4 A 10min(630s) £
 EMEASGHS, F4HEAEA.

3 &t

MIT b — 2R AFH AR A EALGSH N FHAE, R TRBTE, &TEMN
HRERRHHREFTH ki), BREAHRGREFY k) REEARGEST LAk
EAEBTFBETHREFTHGEMmE, THXTRAXTHESFEN AOHFEETRT
FTHhOEALES L1058 LEL. HARB LN FTHAERTATRALY.
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A Theoretical Study on the Thermodynamic Properties and the Exist Life of
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Cyclobutyne

Li Jisheng Liu Fengling Ning Shiguang
{ Department of Chemistry, Shandong Normal University, Jinan 250014)

Abstract The thermodynamic properties and the kinetic properties of cyclobutyne are
computed. On the basis of the rate constants which are computed in this work, the exist
lives of cyclobutyne at different temperatures are first estimated. The computed results
give theoretical evidence for existance and analysis of cyclobutyne.

Keywords: Cyclobutyne, Rearrangement reaction, Thermodynamic properties, Rate
constants, Half-life
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