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Abstract: Some new N-arylmethyleneaminophthalimides have been synthesized from the
interaction of N- aminophthalimides(I) with a varity of carbonyl compounds such as aliphatic and
aromatic aldehydes and ketones. The effect of N-aminophthalimide on itaconic and citraconic
anhydrides and the action of amines and Grignard reagent on some synthesized N-
arylmethyleneaminophthalimides have been also reported.

Introduction

N-arylmethyleneaminophthalimides are reported to posses chemotheropeutic activity
where it exhibit antibacterial [1]. antifungal [2]. adrenolytic [3] and schistosomicidal [4]
proporties. As a part of a research program directed towards the synthesis of some new-N-
arylidenaminophthalimides of expected biological activity. we have previously described the
chemistry of N-aminophthalimide and some allied compounds [5-9].

Results and discussions

Continuing our research in thies area. it has been found that reaction of N-
methyleneaminophthalimides (I) with crotonaldehyde yielded the normal condensation product
N-crotonylmethyleneaminophthalimide (II) as a major product together with a minor amount of
(IIT) which is thought to be intially formed and loose water to yield (II). This was confirmed by
the fact that boiling of (III) in ethanol afforded (II) in a good yield. also. reaction of (I) with
crotonaldehyde under prolonged reflux time (II) was the only product formed.

We also reported that compound (I) condensed with some aromatic aldehydes namely.
quinoline-2-aldehyde. trimethoxybenzaldehyde. mesitylaldehyde and p-acetamedobenzaldehyde
to give N-substituted products (IV,4). Also. when terephthaldehyde was allowed to react with
two moles of (I). compound (V) was obtained (Scheme 1).

On the other hand. when equimolar amounts of (I) and diacetyl was refluxed in ethanol.
compound (VI) was produced which confirmed by 'HNMR (DMSO): 7.8-7.9 (s-4H.ArH).
3.2(s.3H. CH:). 1.9 - 2.4 (m. 3H. CH:).

While reaction of mole of (I) with two moles of biacetyl afforded (VII). Benzoin as an
example of aromatic ketone. condensed with (I) to give (VIII) (Schem 1).

Maleic anhydride was reported to react easily with N-aminophthalimide (I} Via ring
opening (6). this investigation was extended to involve the reaction of N-aminophthalimide (I)
with other anhydrides. namely. itaconic and citraconic anhydrides.

The reaction proceeded smoothly givening the acids (IX) and (X) respectively. These
acids are the products of preferential attack of (I) on the carbonyl groups of anhydride remote
from the methylene and methyl groups. The alternative acidic structures (XI) and (XII) were
rejected since in case of itaconic anhydride the two carbonyl groups are attached to a saturated
and an unsaturated carbon atom respectively.

The presence of the methylene group in conjugation with the carbonyl groups leads to
decrease of the electrophilicity of that carbonyl. In comparison the remot carbonyl is not
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affected. but becomes more succeptible to attack by the reagent.

A similar behaviour in the reaction of itaconic anhydride and amines was previously
reported [10].

In case of citraconic anhydride. the +I effect of the methyl group is expected to minimize
the electrophilicity of the adjacent carbonyl group leaving the remote carbonyl group more
susceptible for attacke (Schem 2).

The acidic character of these products was confirmed by their ready solubility in aqueous
sodium carbonate solution and reprecipitation by the addation of ice-cold hydrochloric acid.

N-Arylmethyleneaminophthalimides are known to undergo cleavage under the influence
of some Grignard reagent [4] This behaviour tempted us to investigate the reaction of
phthalimide derivatives (II) with primary and secondary amines. It was found that these
compounds underwent complete cleavage under the influence of n-butylamine and secondary
amine. namely. piperidine to give (XIIl,.). This reaction apparently proceeded by nucleophilic
attack on only one carbonyl group (Schem 2).

The reaction of phenyl magnesium bromide with N-arylmethyleneamino phthalimides II
and (IV, ;) proceeded via refluxing to give (XIV,.).

The other tautomeric open chain structure (XV) was rejected (Schem 1) since such
structure would show two carbonyl stretching frequencies and sharp absorption of NH group.
The possibility of 1 . 2-addition to the - C = N - group was also excluded because of the
absence of carbonyl stretching frequencies of N-substituted phthalimides and the existence of
the - C= N absorptioins in their infrared spectra (C.F. table 1).

Experimental

All melting points are not corrected. 'HNMR spectra on a EMNMR spectrometer 200
MH, PMR using DMSO as a solvent and TMS as internal reference (chemical shifts in & ppm).
I.R. spectra in KBr were recorded on pye Unicam SP 1200 Spectrophotometer. Analyses were
made in Reasarch Micro analytical laboratory of Cairo University.

General Method

Reaction with carbonyl compounds

A mixture of (1) (0.01 mol) and aldehydes or ketones (0.01mol) in ethanol (30 ml) was
heated under reflux for 2hrs and left to cool. The crystalline solid formed was seperated. and
crystallized from the appropriate solvent to give [II - VIII] and XIII (C.F. Table 1).

Reaction with itaconic and citraconic anhydrides

A mixture of (1) (0.01 mol) and anhydrides (0.01 mol) in benzene (30 ml) was heated
under reflux Tor two hours. and left to cool. The solid obtained was filtered off and crystallised
from the appropriate solvent to give IX . XI (C.F. Table 1).

Action of amines on N-arylmethyleneaminophthalimides.

A solution of N-arylmethyleneaminophthalimides (0.01 mol) in ethanol (30ml) was
treated with the amine (0.0] mole) and the reaction mixture was left overnight at room
temperature with occasional shaking. The product obtained was crystallized from the
appropriate solvent to give XIlla-c (C.F. Table 1).

356



H.T. Zaki

Table 1 : physical deata of compounds

Heterocyclic Communications

Comp- Solvent |Yield| Molecular Analysis
ound |m.p.(C°% of (%) | Formula Calcd / Found. % 1r. (cm")
cryst.a C H N
II 180 B | 55 [C1sHioN20O,|67.28 ] 4.67 |13.08] vce-o1730. 1785
67.50 | 5.00 |12.80 |ve - 1640
M [228-230( E | 40 [CiHiNy05[62.06| 5.17 [11.05 |vc oo 1730 1785
62.50| 5.10 [11.60 | v\ oy 3225-3320
v, | 233 E |53 [CisHiNsO2[71.76| 3.65 | 139 |\, _ . 1680 - 1675
723 | 40 | 142 |, 1630
IV 167 E | 49 |CigHieN:0s|63.52( 4.70 | 821 |-~ 1400 1680
64.38| 4.6 | 826
Iv. | 210 E | 42 |CisHiN,O,|73.97] 5.47 | 9.58 :T::ggg -
74.26| 6.64 | 9.59 | '€= :
Ive | 298 | B-E | 47 |CioH13N05 | 66.44 | 4.23 | 13.68|vc =N 1640
ce.19| 416 |13.71 [ve-01710.1705.1690
\% 320 B | 53 |CyH1sNsO,]6820( 3.30 vc=N 1675
68.23| 3.53
VI 165 E | 70 [C1;HN,0;(62.60| 4.34 |12.17
62.81| 4.13 | 12.00|Vc=01758 . 1782
VII |decomp| B | 82 |CHi:N4Os|64.17| 3.74 | 14.97 |Vc=n 1607
at 220 63.61| 3.52 | 14.14 |Vc =~ 1607
VI | 188 B | 79 |CopHiN:O;|74.15| 4.49 | 7.86
74.10| 4.80 | 7.90 [vc=01670.1735.1790
vOH; 3390
IX 168 E | 71 |Ci3sH1oN2Ox[56.90| 3.64 |10.21 |ve o 1700.1740.1770
56.30| 3.80 [10.50 [voy nu 3190. 3280
XI 180 B.E | 42 |Ci3HioN2O5{56.90 | 3.64 [10.21 |v-_51710.1758.1770
56.80| 3.30 | 10.7 |yyy on 3120.3230
XIII, |180-181| B | 72 |CisH2N203[70.23| 7.69 [10.25 |vay 3240
69.26 | 8.44 |10.13 |ve oo 1630
XIHb 216-218 E 68 C|7H23N303 64.35] 7.25 13.2 VNH 3200
63.57| 6.67 | 12.86 |v._ 1660
XL [198-199| E | 55 [CoHyN<O;(64.96| 6.35 [ 9.88 |\~ 3200
6521 6.27 | 920 |, _ 1670
XIV, |240-241 | B-LP | 36 |C1sHigN202|73.72| 5.46 | 9.55 ||~ 3509
7412|559 | 956 [ 7 o
XIVy |270-271 | T-LP | 43 [C34HiN20;|75.98| 4.48 [11.08| = o
70.34| 4.15 [11.69( " °
XIV. | 764-266 | B-LP | 51 |C24HzN;0;|68.89| 5.26 | 6.69 [Vc=0 1680
68.45| 5.29 | 6.46 |V 3320
ve=0 1640

B =Benzene . E = Ethanol . B-LP = Benzene - Light pet. (b.p. 80-100C°®).
T-LP = Toluene - Light pet. (b.p. 100 - 120 C°).
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Action of Grignard reagents on N-(arylmethyleneamino) phthalimides

A solution of phenylmagnesium bromide (0.03 mol) in dry ether (30 ml) was added to a
solution of N-arylmethyleneaminophthalimieds (0.01 mol) in dry benzene (50ml) with
occasional shaking. The reaction mixture was heated under reflux on a boiling water bath for
Shrs. and left overnight. The reaction mixture was then hydrolysed by shaking with a saturated
solution of ammonium chloride. The benzene - ether layer was washed several times with cold
water. seperated. dried over anhydrous sodium sulphate. filtrate, and concentrated under
reduced pressure and left to cool. The solid formed was filtered off and crystallised from
suitable solvent to give XVa-c (C.F. Table 1).
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