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Azido functionality is very useful in the synthesis of va­
rious types of nitrogen heterocycles.1 Recently, we reported2 
the synthesis of 5-hydroxy-lt3-benzoxazepines ba&ed on the 
Staudinger reaction followed by an intramolecular aza-Wittig 
reaction of o-acyloxyphenacyl azides. In this connection, we 
were interested in the synthesis of their nitrogen homolo­
gues, 1,3-benzodiazepines by the similar manner because it 
might provide a convenient route to two nitrogen containing 
heterocycles.3 We describe herein unusual, useful method 
for the synthesis of 4-quinolones from the o-imidophenacyl 
bromides and azides.

The starting compounds, o-imidophenacyl bromides 2a-c,4 
were readily obtained from the reactions of corresponding 
Ar-(2-acetylphenyl)imides la-c5 with copper(II) bromide in 
refluxing chloroform-ethyl acetate (1/1) according to King 
et 이.& However, unexpectedly, we have found a conversion 
of Ar-(2-bromoacetylphenyl)maleimide (2b) into 4-bromo-l,5- 
dihydropyrroloE 1,2-a] quinoline-l(5-dione (5)7 by the column 
chromatographic separation (silica gel, EtOAc/w-Hex^ 1/4, 68 
%). On the other hand, A^-(2-bromoacetylphenyl)phthalimide 
(2a) was converted into 6-bromo-5,ll-dihydroisoindolo[2,l-a] 
quin이ine-5,lLdione (4a)8 in 62% yield in the presence of an 
equimolecular amount of triethylamine in dichloromethane at 
room temperature for 4 h, but A^-(2-bromoacetylphenyl)suc- 
cinimide (2c) was not participated.

The reactions of o-imidophenacyl bromides 2a and 2c with 
sodium azide were carried out in acetone-water at room tem-

la-c 2a-c 3a~c
a, R=phthalimide b, R=maleimide c, R=succinimide

perature and gave o-imidophenacyl azides 3a (76%) and 3c 
(92%), respectively.9 Interestingly again, the crude N-(2-bro- 
moacetylphenyl)phthalimide (3a) was cyclized directly to 6- 
azido-5fll-dihydroisoindolo[2,l-a]quinoline-5,11-dione (4b)10 
by the column chromatographic purification (silica gel, CH2C12, 
70%). But, in case of 3c was cyclized to 4-azido-l,2,3,5-tetrah- 
ydropyrrolo[l,2-a]quinoline-lt5-dione (6a)11 only in the pre­
sence of an equimolecular amount of 1,8너iazabicyclo[5,4,0] 
undec-7-ene (DBU) in chloroform at 0t within 5 min (40% 
yield). The reaction of the crude A^-(2-bromoacetylphenyl) 
maleimide (2b) with sodium azide was unsuccessful under 
various reaction conditions, and only gave complex mixture.

Treatment of A^-(2-azidoacetylphenyl)phthalimide (3b) with 
an equimolecular amount of triphenylphosphine in chloro­
form at reflux temperature for 1 h gave anomalous 6-[(tri・ 
phenylphosphoranylidene)amino]-5,ll-dihydroisoindolo[2,l- 
a]quinoline-5,11-dione (4c, 41%) and 6-amino-5tll-dihydroiso- 
indoloL2,l-a]quinoline-5,11-dione (4d, 29%).12 Alternatively, 
the same compounds, 4c (90%) and 4d (8%) could also be 
obtained from the reaction of 3-azidoquinoline-4-one (4b) with 
triphenylphosphine for 4 h at room temperature, and 4d (62%) 
from the pyrolysis of 4b in refluxing toluene for 15 min, 
respectively. Similarly, treatment of AT-(2-azidoacetylphenyl)- 
succinimide (3c) with triphenylphosphine resulted in only 
low yield of 6-[(triphenylphosphoranylidene)amino]」,2,3,5- 
tetrahydropyrrolo[l(2-a]quinoline-l,5-dione (6b, 38%).”

Finally, the reaction of y-(2-bromoacetylphenyl)phthalimide 
(2a) with triphenylphosphine and triethylamine in acetonitrile 
at room temperature for 2 h yielded 3-bromoquinoline-4-one 
(4a, 63%) and the Wittig reaction product 4e (34%),14 and N~ 
(2-bromoacetylphenyl)succinimide (2c) gave only the known 
l,2,3,5-tetrahydropyrrok)[12-a]quinoline」,5-dioDe (6c)15 in 77 
% yi시d at reflux temperature for 6 h.

Further studies on the preparation of 5-hydroxy-l,3-benzo- 
diazepines by other intramolecular condensation reaction me­
thod and some remaining mechanistic problems are under­
way.
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The term a-effect has been given to a positive deviation 
on a Broensted plot which is often observed in the reaction 
of the nucleophile containing a hetero atom adjacent to the 
reaction center (the apposition).1 Although, numerous studies 
have been performed to investigate the origin of the a-effect, 
it has not been completely understood.2

Recently, a series of systematic studies has demonstrated 
that the effect of medium on the a-effect is significantly im­
portant for the acyl-transfer reaction of />-nitrophenyl acetate 
(PNPA) with anionic nucleophiles in various reaction me­
dium, such as aqueous dimethyl sulfoxide (DMSO),3 aqueous 
acetonitrile (MeCN),4 and aqueous micellar solutions.5 In our 
preceding paper on this series, we reported that benzohydro- 
xamate (1) shows a large a-effect in pure H2O, but the a- 
effect nucleophile (1) becomes less reactive than the corre­
sponding normal-nucleophile (4) upon the addition of cethyl- 
trimethylammonium bromide (CTAB) in H2O.6 Some expla­
nations were suggested for the disappearance of the a-effect, 
but they were speculative and not conclusive.6 Thus, we have 
now performed a systematic study for the following reactions 
in order to obtain some solid evidences.


