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Mannich bases are an important class of compounds which
can easily be transformed into numerous other compounds’.
The reactivity of Mannich bases accounts for several interes-
ting microbiological properties®. More recently, the Man-
nich bases of various cyclic ketones have been shown to have
antibacterial and antifungal activity>. a-Methylene ketones,
very often obtained by the deamination of Mannich bases,
are widely used in organic synthesis as Michael acceptors™?.
Also the substitution of dialkylamino groups in Mannich
bases by amines and thiols has been extensively utilized'.

SYNTHESIS

However, no examples of the reaction of Mannich bases with
azole nucleophiles have been reported so far.

As part of a program aimed at designing new antifungal
agents we explored the reaction of Mannich base hydro-
chlorides derived from thiochromanone and other cyclic
ketones with azoles. 3-Dimethylaminomethylthiochromano-
ne (1) is unstable and known to form the dimeric product 3°
presumably via the intermediate 2. In this communication we
wish to report that the intermediate 2 which could not be
isolated was trapped with imidazole and triazole giving the
stable 3-(N-azolemethyl)-thiochromanones (4, 5, and 5').

A typical procedure involves treatment of Mannich base hy-
drochlorides with azoles (5 eq.) in water for 12 h or in re-
fluxing ethanol/water (1:1) for 2-4 h to give the products in
good to excellent vield. The reaction with triazole produces
two isomeric products which are separated by column
chromatography.

The reaction can be extended to Mannich bases of other cy-
clicketones. The results are summarized in the Table. All new
compounds are fully characterized by spectroscopic
methods, accurate mass measurements, and/or micro-
analyses.

Using azole nuclecophiles, the reaction probably proceeds via
elimination of the dialkylamino group followed by a Michael
addition or via a nucleophilic substitution mechanism’.

We consider that the reaction of Mannich bases with azoles is
of practical interest because the resultant products cannot be
prepared by the standard Mannich reaction. The azole com-
pounds 4-11' showed good antifungal properties which will
be reported elsewhere.

Mannich bases of thiopyranone®, thiochromanone®, chromanone®,
and a-tetralone!? are prepared by literature procedures.

a-(N-Azolemethyl)-cyclic Ketones (4—11"); General Procedure:

The Mannich base hydrochloride (1 eq.) and azole (5 eq.) are stirred
at room temperature in water for 12 h. or refluxed in ethanol/water
(1/1) for 2-4 h. The reaction mixture is extracted with chloroform
and washed with water. After drying with anhydrous sodium sulfate,
the solvent is removed to give a single product in the case of
imidazole, and two isomeric products in the case of triazole which
are separated on a silica gel column eluting with chloroform contain-
ing 1% methanol.
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Table. «- (N-Azolemethyl)-cyclic Ketones 411" prepared

Product

[%] [°C] formula® o (ppm)?-e
s e o5 C,;H,,N,08 7.51 (H-1), 7.1 (H-2), 6.92 (H-3)
(244.3)
5 51 83° C,,H,,N;08 8.25 (11-1), 7.96 (H-2)
(245.3)
5 25 153° Cy;H,,N,08 8.3 (H-1, H-2)
(245.3)
0
6 f‘j/\u\’;\ 97 t15° CoH,;N,08 7.5 (H-1), 7.08 (H-2), 6.94 (H-3)
s N (196.3)
0
N ) )
7 fuj/\N\;;} 45 80° CeH,,N,08 8.24 (H-1), 8.0 (H-2)
s (197.3)
0
7 [LYN\:‘N 24 110 CgH,,N,08 8.24 (H-1, H-2)
s N (197.3)
0
8 QI%A D 97 1220 C1sH,,N,0, 7.55 (H-1), 7.1 (H-2), 6.98 (H-3)
0 (228.2)
o]
9 @fjjﬁ'\:r? 74 65° C1,H,,N;0, 8.22 (H-1), 7.94 (H-2)
0 (229.2)
o]
9 @tﬁ/\“\m‘ 2 140° CLH, NS0, 8.28 (H-1, H-2)
0 (229.2)
Q
10 @A N 96 720 C1aHN,0 7.5 (H-1), 7.06 (H-2), 6.96 (H-3)
N (226.2)
0
NNy
11 ey 40 oil CisH3N,0 8.23 (H-1), 7.95 (H-2)
. (227.2)
1w NN 16 158° C,,H,.N,0 822 (H
A=y 1383733 .22 (H-1, H-2)

* Uncorrected.

Yield

m.p.*

Molecular

(227.2)

Communications

'H-N.M.R. (CDCl;/TMS)®

® Satisfactory microanalyses obtained: C +0.4, H +0.19, N +03, S +0.2.

¢ 'H-N.M.R. spectra were taken at 100 MHz on a Varian X1-100 spectrometer.

¢ Only azole protons are reported.

¢ In the case of imidazole protons small couplings (J values < 1 Hz) observed in the spectra are not listed.
" Mass spectra were performed with Varian Mat CH-5.
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! For a review see M. Tramontini, Synthesis 1973, 703; and re-
ferences cited therein.

% H. Schonenberger et al., Pharm. Acta Helv. 44, 691 (1969).

* P. Cagniant et al., Eur. J. Med. Chem. 15, 439 (1980).

4 J. Hooz, R.B. Layton, J. Am. Chem. Soc. 93, 7320 (1971).

* G. Stork, J.D’Angelo, J. Am. Chem. Soc. 96, 7114 (1974).

® Sae-Lee Chu, Win-Hwa Chyan, Chi-Chiek Chang, Hua Hsiich
Hsiieh Pao 22, 371 (1956); C.A4. 52, 11044 (1958).

7 J.H. Brewster, E. L. Eliel, Org. React. 7, 99 (1953).

¥ E.T. Golovin, B.M. Gluckhov, V. 1. Mamonov, B.V. Unkovskii,
Zh. Org. Kim. 9, 614 (1973); C.A. 79, 5225 (1973).

° P.E. Wiley, J. Am. Chem. Soc. 73, 4205 (1951).

' C. Mannich, F. Barkowsky, Wan-Ho Lin, Arch. Pharm. 275, 54
(1931).

Mass Spectra’

mje (M*)

244

245

245

196

197

197

228

229

229

(]
3]
f=>

227

227

695

Downloaded by: University of British Columbia. Copyrighted material.



