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Michael Condensation of 2-Benzylbenzazoles
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ria

Recently, we reported a convenient synthesis of 1-aryl-2-
(2-benzazolyl)-2-phenylethanols by the reaction of 2-ben-
zylbenzoxazole (1a)' and 2-benzylbenzothiazole (1b)? with
aromatic aldehydes when aqueous sodium hydroxide was
used as catalyst. Now we wish to report the synthesis of
some hitherto unknown ketones, esters, and nitriles via Mi-
chael condensation of 1a and 1b with «,-unsaturated com-
pounds 2. As far as we know, 2-alkylbenzazoles have not
been previously used as donors in Michael addition reac-
tion*?,
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The method consists of the addition, at room temperature,
of a catalytic amount of aqueous sodium hydroxide to a di-
methyl sulfoxide solution of 1a or 1b and the correspond-
ing a,B-unsaturated compound 2a-d. The usual work up
gave the compounds 3 derived from 1,4-addition. No traces
of the corresponding 1,2-addition products were detected
by T.L.C.* and LR. analysis of the crude reaction products.
Furthermore, the T.L.C. and '"H-N.M.R. analysis of the
crude 3aa, 3ba, 3ad, and 3bd showed the presence of one
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diastereoisomer only. On the other hand, when 2b and 2¢
were used as acceptors, a mixture of the diastereomeric es-
ters of 3ab, 3bb, 3ac, and 3hc was isolated in moderate to
good yields (see Table).

Similar reactions of 1a and 1b with benzylidenemalonic es-
ter (2e) yielded the compounds 3ae and 3be, respectively.
By means of fractional recrystallization, we obtained one
pure form of 3ab and 3ac and both diastereomers of 3bb
and 3be, respectively. Extension of the use of aqueous sodi-
um hydroxide as catalyst for the condensation of 1a and 1b
with 2-cyclohexenone (2f) was not as successful. The com-
pounds 4a and 4b were obtained in low yields (12 and
11%), respectively. However, no 1,2-addition product was
detected in this case, as well. When acrylonitrile (2g) and
crotononitrile (2h) were reacted with 1a under these condi-
tions, the compounds 3ag and 3ah were isolated in 20% and
47% yield, respectively.

Table. Preparation of Adducts 3 and 4 by Condensation of 2-
Benzylbenzazoles 1a,b and «,B-Unsaturated Compounds

2a-h

Prod- Yield™" m.p. [°CJ Molecular

uct [%] (solvent) formula®

3aa 80° 212-214 CHxNO,
(benzene) (417.5)

3ba 79¢ 211-213 C1oH2;NOS
(benzene) (433.6)

3ab" 57 105-145 C2H2INO,
(ethanol) (371.4)

3bb"" 40 119-145 Cy4HNO,S
(ethanol) (387.5)

330f~j 64 94-140 Cz_ngzNO}
(ethanol) (385.5)

3be! 60 107-125 CysHxaNO,S
(ethanol) (401.5)

3ad 89¢ 220-221 Cz}H 1 xNJO
(benzene) (338.4)

3bd 79¢ 199-201 Ca:HisNLS
(ethanol/ (354.5)
ethyl
acetate)

3ae’ 67 84-120 CoyHp;NOs
(ethanol) (457.5)

3be"* 55 92-138 Cy:H2NO,S
(ethanol) (473.6)

3ag 20 100-102 Cy7sHuuN,O
(ethanol) (262.3)

3ah"™ 47 79-103 Ci:HisN>O
(aq. ethanol) (276.3)

4a" 12 (18)' 176-179 C10H1sNO;
(ethanol) (305.4)

4b' 11 150-177 C3H,sNOS
(acetone) (321.4)

Yield of recrystallized product.

Reaction time 24 h unless otherwise noted.

Melting points are uncorrected.

LR. and '"H-N.M.R. spectral data are in agreement with the
structures; the N-analyses were in satisfactory agreement with
the calculated values ( +0.26).

Reaction time shorter than 10 min.

Mixture of diastereomers.

m.p. of the pure form: 155-156 °C (ethanol); yield 15%.

m.p. of the pure forms: 136--138 °C (6%); 152-154°C (9%).
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! m.p. of the pure form: 138-140 °C (24%).

¥ m.p. of the pure forms: 142-144°C (38%); 108-109°C (16%).
' Reaction time 48 h.
™ m.p. of the pure form: 105--107 °C (14%).
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Condensation of 2-Benzylbenzoxazole (1a) and 2-Benzylbenzothia-
zole (1b) with «, f-Unsaturated Compounds 2; Genera! Procedure:
Aqueous sodium hydroxide (1 ml of 4% solution, 1 mmol) is added
to a solution of 2-benzylbenzazole 1 (10 mmol) and the correspond-
ing o, B-unsaturated compound 2 (10 mmol) in dimethyl sulfoxide
(10 mb). The reaction mixture is left at room temperature until it
completely solidifies or for maximal 24 h. Then water (100 ml) is
added, the separated precipitate filtered, washed with water, and
recrystallized from the solvent given in the Table. In some cases an
oily product is formed after addition of water. After standing for a
few days in a refrigerator, the separated solid is collected and re-
crystallized. In the case of 3ag the reaction mixture is extracted
with ether. After drying of the solution with sodium sulfate the eth-
er is removed and the residue diluted with ethanol.
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“ L.L.C. was performed on silica gel plates (Silufol UV 254 - Ce-
choslovakia), acetone/hexane (1:4) being used as solvent sys-
tem.
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