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ABSTRACT. Quinolone derivatives have been used as antibacterial agents. In this work, the competi-
tive C- and O-acylation reaction of 3,4-dichloroacetophenone, as a model study for the synthesis of quino-
lone intermediate, is studied. The effects of various bases, solvents and the leaving groups of acylating
agents on the ratio of C- versus O-acylation of 34-dichloroacetophenone are elucidated by means of
employing ethylchloroformate, ethylphenylcarbonate and diethylcarbonate as acylating agents. In aprotic
solvents, C-acylation reactions occur more predominantly as the size of metal ions composing bases
becomes smaller. Regarding the effects of leaving groups, it is shown that C-acylation product is increased
as the ability of leaving groups of acylating agents decreases. The ratio of C/O-acylation is also observed
to be increased as the polarity of solvents decreases.
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Table 1. C/O-Acylation ratio on the reaction of 3,4-
dichloroacetophenone with ethylchloroformate

C-Acylation O-Acylation
Base Solvent product product -
(%) (%) Ratio

KOC(CH:% Cyclohexane 1843 8157 023
THF +DME 10.34 8966 012

DME 325 9675 003
HMPA 00.00 100 0.00
NaH Cyclohexane 2003 7997 025
THF+DME 1828 8172 022
DME 146 9854 001
HMPA 00.00 100 0.00
n-Buli Cyclohexane 100 00.00 ©
THF+DME 41.89 5811 0.72
DME 2826 7174 039
THF+HMPA 1334 8666 0.15
HMPA 00.00 100 0.00
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Table 2. C/O-Acylation ratio on the reaction of 34-
dichloroacetophenone with ethylphenylcarbonate

C-Acylation O-Acylation

Base Solvent  product  product /0
(%) (%)  Ratio

'KOC(CHs)g Cyclohexane 38.06 6194 061
THF 22.38 7762 029

HMPA 16.29 8371 019

NaH Cyclohexane 39.25 60.75 065
THF 2543 7457 034

HMPA 1546 84,54 0.18

n-Buli Cyclohexane 41.39 5861 071
THF 29.39 7061 042

HMPA 19.48 8052 024

Table 3. C/QO-Acylation ratio on the reaction of 34-
dichloroacetophenone with diethylcarbonate

C-Acylation O-Acylation

Base Solvent product  product C/O
%) (%) Ratio

KOC(CH3); Cyclohexane 100 00.00 ©
THF 88.34 1166 758

HMPA 8506 1494 569

NaH Cyclohexane 100 00.00 ©
THF 92,06 794 1159
HMPA 8728 12.72 6.89

n-BuLi Cyclohexane 100 00.00 @
THF 80.39 1961 410
HMPA 75.98 2402 316
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Table 4. Leaving group effect of the reaction of 34-dichloroacetophenone with acylating Agent

Acylating

C-Acylation O-Acylation

Base Sovent Agent* product (%) product (%) C/O-Ratio

NaH HOC(CH,), 9 177 9823 0.02
10 4527 54.73 083
13 ] 100 00.00 o
Cyclohexane 9 2003 7997 0.25

10 39.25 60.75 065
11 100 00.00 0
HMPA 9 00.00 100 0.00
10 15.46 84.54 0.28
11 87.28 12.72 6.86
KOC(CHy)s Cyclohexane 9 1843 8157 023
10 38.06 6194 0.61
11 100 0000 ©

*Acylating agent: R-COOCH;CH;, -R=-Cl (9), -OCsH; (10), -OCH.CH, (11).
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