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Synthesis of Unsymmetrically Substituted 6,12-
Diaryldibenzo[ b,f][1,5]diazocines and Their Precursor
Schiff Bases

Baman P. ACHARYA, Y. RAMACHANDRA Ra0*

Regional Rescarch Laboratory, Bhubaneswar-751 013. India

A new route for the preparation of some unsymmetrically substilule@l 6.12-
diaryldibenzol b, (11 5diazocines § and their precursor Schifl bases 4 (rom 2-
isocyanatobenzoyl chloride and its S-chloro derivative are described.
6,12-Diaryldibenzo[ b f][1,5]diazocines (5) are known to
possess antigonadotropic, hypotensive, blood cholesterol-
lowering, and estrogenic activities'. They are obtained by the
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self-condensation of 2-aminophenylarylmethanones' 2,
photoirradiation of 2.1-benzisothiazoles®, dimerisation of
ring contracted benzazetes*, and by reacting 3-aryl-2,1-benz-
oxazoles with Lawesson reagent®, All these methods afford
symmetrically substituted dibenzodiazocines only. We now
report a new route from 2-isocyanatobenzoyl chlorides (1)
that atfords a facile method for their preparation and also of
unsymmetrically substituted 6,12-diaryldibenzo[b f][1.5]di-
azocines not reported so far.

Friedel-Crafts acylation of some arenes with 2-isocyanato-
benzoyl chloride (1) has been reported® to give symmetrically
substituted 5 as minor products. Their formation was postu-
lated in acid medium by the action of 2-aminophenylaryl-
methanones (3) on the cyclic intermediate complex 2 during
decomposition with water. However, the Friedel-Crafts acyl-
ation complex obtained with 1 (R' = H) and benzene, when
reacted with 3 (R? = H). gave only 20 % of 5a. Understand-
ably, this is due to the decreased nucleophilicity of the added
2-aminobenzophenone in the presence of aluminium
chloride. Addition of ether prior to that of 3 removed the
Lewis acid and the reaction proceeded smoothly to afford the
new Schiff bases 4 and the dibenzodiazocines 5. The latter
were also obtained by pyrolysis of 4.
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The Schiff bases 4 were quite labile and underwent facile
hydrolysis at room temperature in 95 % methanol containing
a trace of mineral acid to the corresponding 2-aminophen-
vlarylmethanones 3. The hydrolysis took place even on silica
gel and the compounds could be isolated by short path
column chromatography over basic alumina. Because of
their absorption in the infrared spectra at 3450 and 3350™!,
with the former twice as intense as the latter, we suspected
these compounds to be the isomers 6. However, methylation
of 4b in methanol with methyl iodide and silver oxide gave
only the N,N-dimethyl derivative 7, confirming the assigned
structure. All the spectral data of the Schiff’s bases and the
dibenzodiazocines are in accordance with their structures
(Table).
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Other compounds isolated from the reaction mixture were
the corresponding 4,4-diaryl-1,2-dihydro-3,1-benzoxazine-
2(4 H)-ones 8 and 2-aminophenylarylmethanones 3.
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2-Isocvanatobenzoyl chloride (1; R' = H) was prepared from isatoic
anhydride”. Its S-chloro derivative was obtained by chlorination® of
1 (R!' = H) in dichloroethane. 2-Aminophenylarylmethanones 3
were obtained® by Friedel-Crafts acylation of appropriate aromatic
substrates with 1 (R' = H or Cl).

6,12-Diaryldibenzo{ b f][ 1,5]diazocines 5; General Procedure:

To a stirred suspension of aluminium chloride (3.95 g, 0.03 mol) in
benzene (30 ml) is added during 15 min a solution of 1 (0.01 mol).
while maintaining the temperature at 25 + 2° C. After an additional
45 min stirring to ensure complete formation of the complex, the
mixture is cooled to 9-10°C, dry cther (4 ml) in benzene (20 ml) is
added dropwisc over 10 min and the mixture stirred at this tempera-
ture for 10 min. To the resulting clear solution, is then added the
desired 2-aminophenylarylmethanone 3 (0.01 mol) and the stirring is
continued at room temperature for 3 h. The mixture is poured into
ice-cold water (250 ml), the organic layer scparated and the aqueous
phase extracted with benzene (2 x 50 ml). The combined organic
phase is washed with water (2 x 100 ml), dried with magnesium sul-
fate, and concentrated in vacuo to a small volume. The residuc is
then applied to a column of basic alumina and eluted successively
with hexane/benzene mixtures (1:1, 1:3) and benzene and com-
pounds §, 3, and 4 are isolated respectively in the order of elution.
Compound is 8 eluted out with benzene/ethyt acetate (19:1). All the
compounds are further purified by recrystallisation from methanol
and are homogeneous by T.L.C. (Table).

Pyrolysis of Schiff’ Bases 4; General Procedure:

The Schiff base 4 (100 mg) is pyrolysed at its melting point under
vacuo for 4 h. The residue obtained on cooling is crystallised from
methanol, except Sb (90 % aqueous methanol) (Table).

Methylation of 4b:

To a stirred suspension of the Schiff base 4b (250 mg, 0.6 mmol) and
silver oxide (1.0 g) in methanol (25 ml) at room temperature is added
methyl iodide (0.5 g. 3.5 mmol) in methanol {10 mi) over 5 min. The
stirring is continued and the progress of the reaction is followed by
T.L.C. After 24 h, the mixture is filtered, the filtrate concentrated.,
and chromatographed on basic alumina. The dimethyl derivative 7 is
separated from unrcacted 4b and purified by crystallisation from
methanol: yicld: 160 mg, (61 %): m.p. 92°C.

Table. 6,12-Diaryldibenzofb, /[ 1,5]diazocines 4 and their Precursor Schill Bases 5 prepared

Product Yield®* m.p.® Molecular Formula®  I.R. (Nuajol)*

No. %] [°C]  orLit. m.p. [*C) v[em 1]
4a 4 119°  CygHyoN,0 3450, 3350,
(376.5) 1630, 1610
4b 56 155" CheH,sCIN,O 3445, 3250,
(410.9) 1655, 1605
4¢ 42 61’ C,6H,,CIN,O 3450, 3358,
(410.9) 1645, 1600
4d 33 1437 CyH,,N,0 3460, 3340,
(390.5) 1625, 1600
de 33 118" Cy5H,,CIN,O 3440, 3345,
(424.9) 1635. 1610
5a 44 188 186"¢ 1613, 1390
(83)
sb 27 162" CyeH,-CIN, 1615, 1585
(66) (392.9)
Sc 9 1627 CyeH,5CIN, 1615, 1585
(74) (392.9)
5d 6 1657 CysHyoN, 1015, 1595
(59) (372.5)
5f 31 216" 214710

1610, 1565

® Melting points are not corrected.

Satisfactory microanalyses obtained C +0.4, H +0.12, N +0.25.
¢ Recorded on Perkin Elmer 297 spectrometer. »

* Recorded on Varian EM 390 spectrometer.

" Recorded on AEI-MS 3074 spectrometer.

©

"H-N.M.R. (CDCl,/TMS)* M.S!

o [ppm] me (M)
5.66-6.1 (br. s, 2H); 6.33-7.7 (m. 376

181]8"\“])

5.6-61 (br. s, 2H); 6.2-7.8 (m, 410.412(M* +2)
17l{al‘0m)

6.0-6.3 (br. s, 2H); 6.55-7.7 (m, 410,412 (M* +2)
17TH, o)

2.34(s,3H, CH,): 6.2 (br.s, 2H): 6.44- 390

78 (m, 17H,,,,) 424,426 (M* +2)
2.4 (s, 3H, CH,); 6.4 (br. s, 2H); 6.6-

8.0 (m, 1611,,,.)

392,394 (M + 2y

" Yields given are after crystallisation. The yield of § obtained from pyrolysis of 4 is given in parenthesis.
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CagH,CIN,O cale. € 7639 H 528 N 6.38

(438.7) found 76.72 5.24 6.25

LR. (Nujol): v = 1650, 1602¢m 1.

'H-N.M.R. (CDCI,/TMS): & == 2.4 (s. 6 H, 2 CH,); 6.55-7.77 ppm
(m. 17 H,,0m)-
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