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ABSTRACT, The rate constants for the solvolysis of anthraquinone-2-carbonyl chloride in binary
solvent mixtures, methanol-acetonitrile, methanol-acetone, ethanol-acetonitrile and ethanol-acetone,

have been studied by means of conductometry. Maximum rate phenomena were observed at the
methanol mole fraction, Xaeon=0.73~0.81 for methanol-acetonitrile and at Xy.ou=0.83 for
methanol-acetone mixtures. The Kivinen and Grunwald-Winstein plots indicated that the reaction
proceeds via Sy2 type mechanism. Application of Taft’s solvatochromic correlation on the solvolysis
rate revealed that both @ and x* are important for reactions in methanol-acetonitrile and methanol-
acetone mixtures, while only a influences significantly on the rate in ethanol-acetonitrile and
ethanol-acetone mixtures.
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Table 1. Pseudo-first order rate constants (;X10* sec™®) for solvolysis of anthraquinone-2-carbonyl chloride

in various binary solvent mixtures

Solvent (‘59;1 ) Temp. °C
—20.0 —-17.5 —15.0 —12.5 —-10.0 =50 . 0.0
MeOH—MeCN 100 518 6.15 7.61 9. 31 i1.2
A 5.67 7.00 8.45 10.8 13.2
80 5.70 7.56 9,85 13.1 17.5
70 5.88 7.31 9.31 1.9 14.5
50 4.56 5.69 6. 42 8.64 10.2
30 2.72 3.27 4,24 4,92 597
20 1.92 2.33 2.66 3.39 3.93
MeOH—(Me).CO 2 6. 46 8.02 9. 67 12.3
80 7.59 9.46 11.7 15.2
70 6.33 7.86 9.54 12.1
50 5.23 6.35 7.78 9.87
30 2.54 2.95 3.9 4.60
EtOH—MeCN A 16.0 23.9 42.2
80 12.2 17.7 29.6
70 9.21 12.6 19.9 31.0
50 5.20 7.68 11.0 15.8
30 ~4.57 5.77 7.80 10-3
EtOH—(Me),CO 90 3.01 5,67 6.75 10.8
80 1.81 2.84 3.80 6.12
70 1.48 1.83 2.95 4.09
50 0. 980 1.36 1.90 2. 58
30 0.730 1.01 1.24 1.60
gl Aol A 9 &l ‘H &4 qAA4e 2 WS TFz9 5135} FhEstE o) ol gr G uEE

 cind e g i Sy2 AE9 Fhgv
Fa gl A s L]-Er]-l—]-_,‘ gl o njZ56.16 o] 2]
H4e FHd ugdert vehlE A £
e FaARFA £ (@) FH-4FY 23
(@)} B zA Agsy] @Eg Ao =
o5 5 Qe}rs Z 70~80v/v% wEkE-clAl
EVEZ 2L 2444 Hged nEA
Aetzt T ohAlevEdd A &
Aoz #Fse AF HARge Fol ForH
7 W B Af Ao ¢ S99 Fai
FFA zdet FH-AFH 1348 FUtE %
o WgEse A9 Bl vebbi etz 4
“S]‘?]' gleh, Table 1014 w457 Eolbd

% A NeEE F7h Fo] A AL
5o 258 EFRBANAE ARES FLAY

Vel. 29, No. 5, 1985

e Af AREe ol o3t webd Aol
Ae A3t 2A FUHES) WELR £ F
drt, dARes oA EFFBAAAE dF
&9 ¥ Fae] gt ISR Ts A
4 RAFx ot oleg AFe TFHNT
ulok gAY Lol ol Sl wiet el
ol gr&e] ik o] 7 Feie] AY4Y 3
a7t e & A/ = Eez 47
gt

Table 200 & 7 o]AE EH-EHAAAY &
Ag shepu) B g gorsigich, 243 et
t Ades Egine ¢ng #Fo} F7)
55 Fo8te A%E 2T Yo v
29 EFLANAE 4H* o] A I EE
4ol vehts fizAd4 A3 24 v



468 FEA - RKE - BREX - FEFE - RitE

‘Table 2. Activation parameters® and isokinetic tem-
peratures (§) for solvolysis of anthraquinone-2-car-
bonyl chloride in various binary solvent mixtures

AHT 4cT
ROH — 485t °
Solvent (\?/V%) 2:;{‘)[/ (ew) fl—]f:]a)l/ ﬁ( K}*¢
100 9.7 3 18.7 235
10.7 31 187 (r=0.996)
MeOH- 4.3 2 185
MeCN

10.2 33 18.8
10.0 35 190

90
80
70 11.6 27 18.6
50
30
26 91 40 19.3

90 10,5 3 18.6 182
MeOH- 8 115 27 18.5 (x=0.971)
(Me):CO 70 10.7 31 18.6

50 10.5 32 18.7

30 10.3 34 19.1

9 12.6 22 183 230
EtOH- 8 11.3 28 184 (r=0.9%9)
MeCN - | 70 106 31 1886

50 9.5 37 189

30 69 47 19.0

9 10.6 33 19.2 222

EtOH- 80 1:0.4 35 19.4  (r=0.998)
(Me) €O 70 8.6 42 19.5
50 84 44 19.8
30 6.6 51 19.9
sAt 258 °K. ‘r=correlation coeflicients.
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Fig. 1. Plots of entropy-enthalpy correlation for
solvolysis of 2~AQC in various binary solvent mixtures.
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Fig, 2. Kivinen plots for solvolysis of 2-AQC in
MeOH-MeCN and McOH-Me,CO binary solvent mix-
tures.
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Fig. 3. Kivinen plots for solvolysis of 2-AQC in
EtOH-MeCN and EtOH-Me,CO binary solvent mixtu-
T€s.
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Fig. 4. Plots of logk wvs. Y(¢-BuCl)-value for
methanolysis of anthraquinone—2—carbonyl chloride in
MeOH-MeCN binary solvent mixtures.
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Table 3. Kivinen n values for solvolysis of anthraquinone—2-carboyn! chloride in various binary solvent mixtures

Temp. °C
Solvent
—20.0 -17.5 ~-15.0 -12.5 -10.0 -5.0 0.0
MeOH-MeCN 0.90 0.94 0.97 1.02 1.03
MeOH-Me,CO L.07 1. 14 107 1.16
EtOH-MeCN 1.14 1.26 1.50 1.27
EtOH-Me,CO 1.16 1.34 1.39 1.59

Correlation coefficients; MeOH systems, r=0.992-+0.007. EtOH systems, »=0. 930+0. 050.
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Table 4. Solvatochromic coefficients s and 4, and
their ratio afs for solvolysis of anthragquinone-2-
carbonyl chloride

Temp. °C
Solvent | Coeffi

—-20.0 —17.5 —15.0 —12.5 ~10.0

MeOH- $ 6.73 7.86 7.79 9.43 10.2
MeCN @ 3.14 360 357 4.25 4.5
afs 0.47 0.46 0.46 0.45 0.45

r 0.970 0.981 0.979 0.989 0.985
MeOH- s 11.6 127 1L.8 131
Me,CO a 2.06 2.22 207 2.26
a/s 0.18 0.17 018 0.17
r 0.990 0.992 0.990 0.989

r=correlation coefficients.

Table 5, Comparison of Dewar reactivity number,
Nr, and first-order rate _constants for solvolysis of

ArCOCI at 25°C

e B Bvano
BC 2.31 4. 50¢ 1. 454

2-NC 2.12 4.58¢ 1.48¢

2-AC 1.89

2-AQC 11. 4¢ 13.8¢

@ BC=benzoyl chloride, 2-NC=naphtalene-2-carbo-
nyl chloride, 2-AC=anthracene-2-carbonyl chloride,
2-AQC=anthraquinone~-2—carbony] chloride. ° refer-
ence 25. ‘reference 5. ¥ G. Geuskens, M. Planchon,
J. Nasielski and R.H. Martin, Helv. Chim. Acta,
42, 522 (1959). ¢This work, Calculated value
from data at other temperatures.
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