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ABSTRACT. The rate constants for the reaction of a-naphthalene carbonyl chloride and 8-
naphthalene earbonyl chloride have been determined in methanol-acetonitrile and methanol-acetene.
The rate constant of a-naphtalene carbonyl chloride is higher than that of S-naphthalene carbonyl
chloride. This behavior is consistent with Dewar’s number, N; and also Streitwieser’s value ¢,
Since in the transition state carbonyl carbon is transformed to sp%, no peri-hydrogen effect was
observed.
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Table1, The rate constants for methanolysis of @, and g-naphthalene carbonyl chloride in MeOH-MeCN

binary mixtures, *{%X10% sec™.)

MeOH content a-NCC -NCC

V/V%) 15°C  20°C  25°C 15°C  20°C  25°C  30°C
10 3.91 5.19 6.79 2.17 2.92 3.92 5.25

20 0.17 131 17.8 .68 6.43 878 1.8
30 1.1 21.0 31.2 7.07 0.38 144 19.0

m 21.0 32.2 489 012 133 19.6 27.4
50 30.4 4.5 72.8 12.0 17.4 25.6 36.1

60 36.6 57. 4 90.9 14.7 22,3 31.0 5.7

70 2.7 69.5 112 18.1 25.6 37.5 5.3

80 50.5 8.3  1%. 19.9 29. 4 4.5 60.5
85 58.6 9.3 158 23.3 4.5 49.5 72.7

%0 51.8 8.9  139. 21.9 32.7 4.7 68.0
100 48.6 8.0  129. 2.4 31.7 45.8 65.9

*accuracy of k; 3%

Table 2. The rate contants for methanolysis of a-,
binary mixtures. *(kx1(# sec. 7}

and S-naphthalene carbonyl chloride in MeOH~(Me),CO

MeOH content a-NOC F-NCC

V/VE) 10°C 15,0  20°C  25°C 15°C  20°C  25°C  30°C
10 288  3.45  4.09  4.86 103 127 LSl 1.81
20 — - - - 219 28 374 4.8
30 574 .68 10.2 132 267 538 7.8 110
40 — - - - 552 8.2 122 17.5
50 1.8 150  20.6  28.3 7.23  10.8 157 234
ot _ _ — — 9.57 148 229 340
70 15.6 228 3.1  47.9 1.3 17.8 2.9 421
80 199 305 468 713 130 20.9 331  50.8
o _ _ — — 151 247 380 622
90 %.4 3.0  6LT 9.7 - _ _
100 28.9 486  80.0  128.9 186  8L1 505 8.2

*Accuracy of £; %3 %
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Table 3. Activation parameters for the methanolysis of a-, and S-naphthalene carbonyl chloride in MeOH-

MeCN binary mixtures, ¥

MeOH content AH* (keal/mol) —45%(eu.) 4G* (keal /mol)
V7V a-NCC B-NCC a-NCC A-NCC «-NCC 8-NcC

10 8.81 9. 60 43.5 4.9 2.8 22.1

20 11. 4 10.1 32.9 38.6 21.2 21.6

30 12.9 1.2 2.7 34.0 20.9 21.3

40 13.8 12.2 22.8 30.0 206 21.1

50 14.3 12.2 2.3 20.5 2.3 21.0

60 14.9 12.3 17.9 28.7 2.2 20.9

70 15.9 12.3 14.1 28 4 20.1 20.8

80 16.2 12.4 12.7 2.7 20.0 20.7

85 16. 3 12.5 12.1 27.1 19.9 20.6

90 16.2 12.5 12.7 27.2 20.0 20.6

100 16.0 12.4 15.5 27.6 20.0 20.6

*Accuracy of AH*®; +0.5kecal/mol, —4S8%; £1.0e.u., 4G=; 0.5keal/mol, calculated value at 298 °K.

Table 4. Activation parmeters for the methanolysis of &-, and p-naphthalene carbonyl chloride in MeOH- (Me),

CO binary mixtures®.

MeOH content AH* (kcal/mol) —45%(e. u.) 4G* (keal/mol)
ALY a-NCC £-NCC a-NCC B-NCC a-NCC B-NCC
10 5.21 5.86 56.2 56. 4 2.0 | 22.7
20 - 8.47 — 45.8 — 22.1
30 8.74 12,1 42.4 32.1 21.4 21.7
40 - 12.8 - 28.9 - 21.4
50 10.2 12.9 36.0 28.1 20.9 21.3
60 - 14.1 — 23.3 — 21.0
70 12.0 14.6 28.9 21.2 20.6 20.9
20 13.7 15.2 22.4 18.9 20.4 20.8
85 - 15.6 — 17.3 - 20.8
%0 14.9 - 17.7 — 20.2 —
100 16.1 16. 4 12.2 14.0 19.7 20.6

*Accuracy AH™; 30.5keal/mol, —A4S5*; +le.u, IG; 0.5keal/mol, caleulated value at 298 °K.
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Fig. 1. Dependence of logk on mole fraction of

methanol (Xyeon) in MeOH-(Me);CO binary mixtures -

for methanolysis of @-, and S-naphthalene carbonyl
chloride.
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Fig. 2. Dependence of log® on mole fraction of
methanol (Xmeon) in MeOQH-MeCN binary mixtures
for methanalysis of a-, and S-naphthalene carbonyl
chloride.
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Table5. The rate constants for solvolysis of S-naphthalene carbonyl chloride in binary mixtures. (hX10%

sec, “H*
(=
Solvents H z{% c‘“;‘;g';“‘ Temperature (°C)
v/ 15 20 25 30 35 40 45
10 4.47 5.91 7-80 10.1 12.8 13.3 15.9
20 7.03 10.8 15.5 22.8 31.6 42,5 59.3
MeCN 30 15.9 20.8 33.7 54.3 68.4 — -
49 18.5 3L.6 51.7 84.9 — - -
50 26.4 46.1 78.9 133. - - -
10 - 2.56 3.39 4.19 5.74 7. 66 9.25
20 - 4.58 6. 36 8.92 10.2 15.7 20.0
(Me)CO 30 4.75 7.59 9.91 18.8 22.4 — —
40 6. 87 11.5 18.0 3L3 — It —
50 11.8 21.6 38.0 66.9 — — —
*Data from ref. (8)
Table 6. Comparison of solvolysis rate constants for N
various ROCI in 30 % (V/V) aqueous actone at 25 °C. Initiai  state Tra ”31"0‘7 state
FOYICN e
Substrate 10% (sec™1) 0.5 P Nl
W 2
Benzoyl chloride? 10.2 X y
#-Naphthoy] chloride 9.91 O@ - N .
2-Thenoyl chloride? 3.35 spt ° pe:f— fheygtrogen
2-Furoyl chloride 1.55

“Dats from ref. (1), >°data from ref. (4).
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