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Isocyanates(l), Nesulfinylamine(2), and sulfurdiimide(3) react with aldehyde
to give Schiff base. We have studied recently that aromatic monoaldehyde reacts
with carbodiimide to give Schiff base and isocyanate(4). In the present paper
we'll report the reaction of isocyanate with aromatic di-aldehyde.

When the equimolar mixture of phenyl isocyanate and phthalaldehyde was
heated at 170°C for 4hr, N-phenylphthalimidine (Ia) was obtained quantitatively:
mp. 163-163.5°(1it.(5) 162-162.5), ir(Nujol mull) 1690 cm™(C=0), and carbon-

dioxide which was detected by bariumhydroxide was evolved.
Ia: Ar= CGHS

HO 0 )
[:::[z + ArN=C=0 _JJEL__* =Ar + CO2 Ib: Ar= 2'CH306H4
HO Ic: Ar= 3-(1}13061{,+
Id: Ar= 2-ClC6H,+
Ia=d

The nmr spectrum(CDCIB) of Ia showed the signals at § 4.75(singlet) and
7+3~7.8(multiplet) in the ratio of 2:9 which were assigned to methylene and
aromatic protons, respectively. Further the mass spectrum(70eV) contained m/e
209(M+) and fragment m/e 181(M'-CO), 104(M'~ PhN=CH), and 90(M'~ PuNCO).

Anal., Calc'd for CluHIION : C, 80.36; H, 5.30; N, 6.69.

Found : : C, 80,70; H, 5.37; N, 6.82.
The oxidation of Ia with chromic anhydride and concentrated sulfuric acid

gave N=-phenylphthalimide IIa, quantitatively.
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No depression of mixed melting point of N-phenylphthalimide with authentic
sample(6) was observed.

We assumed the reaction mechanism as follows;

=(G=0
CHO : EHXA - CH::C?’;A
4 ArN=C=0 ——» @c - C0;, @H J NeAr
HO HO 5

I1I v I
The reaction would probably proceed by initial formation of imino-aldehyde IV,
follwed by nucleophilic attack of nitrogen to carbonyl carbon. Graebe et al,
reported the formation of phthalimidine in the reaction of phthalaldehyde and
aniline. In their case, the reaction mechanism may be similar to ours.
The results are summerised in Table I.

Iable I, The reaction of isocyanates with phthalaldehyde.

reaction®’ ir(c=0)¢’ nor(d )
products time(hr) yield(%) mp(°C) (cm'l) CH, Aromatic CH3
Ia 4 99 163-163.5 1690 Le75 7+3=7.8 -
Ib 1 31 98-98.5 1700 4467 7.1-8.1 2425
Ic 6 99 142-142.5 1695 468 6.7=8.1 2433
Id 3 Y4 108-109 1675 4e67 7e2=7e7 -

a) The reaction was stopped when CO2 was not evolved. b) Based on phthalaldehyde
¢) Nujol mull

In the reaction of phthalaldehyde with diphenylcarbodiimide, N-phenyl-
phthalimidine was alsc obtained in 71% yield. We have presumed that the reaction
proceeds in the same course as isocyanate does.
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