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The intramolecular aza-Wittig reaction of (55)-N-[2-
(trisubstituted-phosphoranylidene)aminobenzoyl]-2-pyridone-5-
carboxylic acid derivatives chemoselectively gave 5-pyrrolo[2,1-
c][1,4]benzodiazepinone derivatives or 5(1H)-pyrrolo[2,1-
blquinazolinone derivatives depending on the substituents.

Over the past decade, not only intermolecular but also
intramolecular aza-Wittig methodology has been demonstrated to
be a powerful tool for the formation of carbon-nitrogen double
bonds (e.g. imines, imidates, and amidines) and heterocumulene
bonds (e.g. isocyanates and carbodiimides).! The key
intermediate iminophosphoranes, aza-ylides, are conveniently
generated by the Staudinger reaction or the modified Kirsanov
reaction i.e., Appel’s method efc.2 We and other workers have
recently reported that the intramolecular aza-Wittig reaction is a
useful methodology for synthesis of 5-7 membered nitrogen
heterocyclic compounds including natural products.3 5-
Pyrrolo[2,1-c][1,4]benzodiazepinone derivatives* are known to
recognize and bind to specific sequences of DNA. Such
compounds have potential as regulators of gene expression with
possible application as therapeutic agents in the treatment of
certain genetic disorders including some cancers. Also,
quinazoline derivatives®> are known to be one of alkaloids
including natural products, e.g., vasicinone® etc. We would like to
report here chemoselective formation of 7-membered
[1,4]benzodiazepine derivatives and 6-membered quinazoline
derivatives in the intramolecular aza-Wittig reaction of (55)-N-[2-
(trisubstituted-phosphoranylidene)aminobenzoyl]-2-pyridone-5-
carboxylic acid derivatives.

(58)-N-(2-Azidobenzoyl)-2-pyridone-5-carboxylic acid
derivatives 2 were readily accessible from (55)-2(1H)-pyridone-5-
carboxylic acid ester or amide and 2-azidobenzoyl chloride, which
was prepared from azidation of anthranilic acid 1 followed by
treatment with thionyl chloride. The intramolecular aza-Wittig
reaction of (55)-N-[2-(trisubstituted-phosphoranylidene)-
aminobenzoyl]-2-pyridone-5-carboxylic acid derivatives was
carried out as follows. To a solution of azide derivatives 2 in dry
benzene or xylene was added phosphine reagents (PhyP, #-Bu,P,
(EtO)3P). The mixture was stirred at ambient temperature for
appropriate time to complete the Staudinger reaction. After
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Scheme 1. Synthetic route of 3 and 4.

disappearance of 2, the mixture was heated at 80 °C ~ 140 °C to
complete the intramolecular aza-Wittig reaction. Since
iminophosphoranes are able to react with both ester carbonyl
function and imide carbonyl function in the intramolecular aza-
Table 1. Chemoselectivity in the Staudinger reaction/

the intramolecular aza-Wittig reaction of N-(2-azidobenzoyl).
2-carboxilic acid derivatives 2

ti . .
Entry X R? ZZ?;;ESHS Yield (%)b Ratio (4: 3)C

1 OMe n-Bu r.t,3h 79 12:88

2 OMe Ph got3c4 g:‘e" 63 3:97

3 OMe EtO g'ot;;(? gﬂ’e” 45 6436

4 OMe EtO g'ot;;g }]’ghhe“ 69 6436

5 NEt nBu g'ot;:g gt}:’e“ 91  >99: trace
r. t., 4 h then

6 NEt; Ph 110°C,2hthen 98 >99 : trace
140°C. 6.5 h

1.1 Equivalent was used.
Y After hydrolysis of 3a to transform 4a, yields were determined.
Determined by TH NMR spectra.
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Wittig reaction, two kinds of cyclic compounds 3, 4 were
competitively produced. The structures of two cyclic compounds
were distinguished by various spectral data, in particular, fragment
ion peak of mass spectrometric analysis.” Furthermore, the
structure of 3a was accurately established by X-ray
crystallographic analysis. Diethyl amide derivative 2b was
specifically led to 4b because reactivity of amide carbonyl function
was much lower than that of imide carbonyl function. Yields were
determined after hydrolysis® (HCI/THF, r.t., 3 h) of 3a to 4a
because 3a was sensitive to moisture and correct yields were
difficult to determine. Ratios of 3 to 4 were decided by 'H NMR
spectra directly after the intramolecular aza-Wittig reaction was
finished. According to the results summarized in Table 1, the
formation ratio of heterocyclic compounds (7-membered ring
versus 6-membered ring) was considerably depended upon
carbonyl function (X = OMe, NEt,) and phosphine reagents. It is
known that the oxazaphosphetane, important intermediate of the
aza-Wittig reaction, of six-membered ring formation is influenced
by steric effect of the substituent of phosphine reagent (PhsP > n-
Bu;P > (EtO);P).3b Thus, seven-membered ring compound was
predominantly formed with use of PhyP or #-Bu;P. Also, with use
of (EtO);P, which was smaller reagent, six membered ring
compound was predominantly formed. Both of
[1,4]benzodiazepine and quinazoline derivatives are
pharmacologically important including natural products such as
antibiotics, alkaloids and so on. In view of this, present results may
be useful for molecular design of related heterocyclic compounds
by aza-Wittig methodology. Further studies on such application
are under way. This work is partly supported by a Grant-in-Aid
from the Ministry of Education Science and Culture of Japan.
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