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SYNTHESIS OF ACETOPHENONE AZINE

Brian E. Love* and Lino Tsai

Department of Chemistry, Auburn University,
Auburn, AL 36849

Abstract:  Conditions for preparing acetophenone azine via the
oxidative dimerization of acetophcnone imine anion are investigated.

We wish to report the results of our investigation into the use of
various oxidants and copper salts to effect the oxidative dimerization of
N-lithioacetophenone imine to yield acetophenone azine. This method
of preparing acctophenonc azine, a compound which possesses a broad
spectrum of microbiocidal activity,! and in particular, anthelmintic
activity,2 avoids the use of highly toxic hydrazine, which is normally
employed in the synthesis of this compound.3

In a typical procedure, N-lithioacetophenone imine was
generated by addition of benzonitrile to 1.1 equivalents of
methyllithium in ether, and the solution heated at reflux for 30 minutes.

A copper salt was then added, followed by a further 30 minutes of
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heating at reflux. Finally, an oxidant was added and the solution once
again heated at reflux (2-24 hrs). Filtration of the reaction mixture and
washing the filtrate with water afforded an organic layer which was
analyzed for acetophenone azine by capillary GC. Major contaminants
were acetophenone and acetophenone imine. In several instances
acetophenone azine was isolated from the ecther solution and purified by
recrystallization from ethanol.

Table 1 summarizes the effectiveness with which various oxidants
and copper salts achieved this transformation. Use of salts other than
copper (MgBry, Zn(OTs),) gave only trace amounts of acetophenone
azine. [Entries 1-4 illustrate that peroxides do not produce a significant
amount of (1) in the absence of copper salts, nor do copper salts
accomplish the transformation without the aid of oxidants. When
oxygen is used as the oxidant, however, moderate yields of the azine can
be obtained, even in the absence of copper salts (entry 5)4. Of the
several oxidants investigated, (entries 6-10) t-butyl peroxybenzoate (2)
gave consistently high yields in addition to being convenient to use,
and thus became our reagent of choice in further reactions.

Neither use of tetrahydrofuran instead of diethyl ether (compare
entries 8 & 11), nor CuBr instead of Cul (compare entries 8 & 12) had a
significant effect on the yield. Use of a catalytic amount of Cul (entry
13) resulted in significantly lower yields. Finally, cupric salts were
found to be essentially ineffective in this rcaction (entry 14).

We next conducted a brief investigation of the effect of reagent

stoichiometry on the product yield, which is summarized in Table 2. If
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Table 1
PRON + MeLi —/191 Ph—<N t\{)—Ph 1
Et,O CH3 CH4
Entry Copper Oxidant? % of Products
Sah? (by GC)b

1 Cul None 0
2 CuBr, None 0
3 None (CH3)3Si008Si(CH3)4 1.0
4 None PhC(0O)OOC(CH3)5 (2) 34
5 None 05¢ 58.6
6 Cul (CH3)3Si008Si(CH3)3 37.7
7 Cul (CH3)3COOC(CH3)3 35
8 Cul 2) 88.6
9 Cul 0,¢ 83.9
10 Cul PhC(0)0O0C(0)Phd 69.9
11 Cul (2)d 82.0
12 CuBr 2) 83.3
13 Cul® (2) 16.1
14 CuBr, (2) 8.5

a) 1 equivalent unless otherwise noted

b) Yields have not been optimized.

c) Bubbled through the reaction mixture for 30 min. at room temp.

d) Reaction conducted in tetrahydrofuran

e) Catalytic amount (5%) of Cul used
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Table 2
K, K
Ph Ph 0/074 Crude Isolated,
Entry CHs Cul Yield Purified Yield
1 1 1 1 Quant. 61.4
2 2 1 1 84.2 44 .4
3 2 2 1 81.6 44.4
4 2 1 2 Quant. 59.9

we compare entries 1 and 4 in which the lithioimine:peroxide ratio is
held constant but the lithioimine:copper iodide ratio is varied, we see
essentially no change in the yield. Similarly, entries 2 and 3 can be
compared, with the same observation. Conversely, by comparing
entries 1 and 2 with entries 3 and 4, respectively, one can see that
keeping the copper iodide:lithioimine ratio constant and increasing the
peroxide:lithioimine ratio from 1:2 to 1:1 results in a modest increase in
the yield of acetophenone azine. Presumably, however, a
peroxide:lithioimine ratio of 1:2 should be sufficient to carry out the
reaction, assuming the peroxide to be a two-electron oxidant.5

Finally, although three stereoisomers of acetophcnone azine are
theoretically possible, only one was observed (400 MHz NMR, capillary
GC), which we belicve is the (E,E) isomer shown in Table 1, based on

literature precedent.6.7
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In summary, acetophecnone azine can be prepared in good yield
by the reaction of acetophenone imine anion with t-butyl
peroxybenzoate in the presence of copper iodide. Although the t-butyl
peroxybenzoate/copper salt system has been used for the oxidation of a
varicty of substrates,8 to the best of our knowledge it has never been
employed in the oxidative dimerization of imine anions to give azines.9

Further applications of this reaction are currently under study.

Acetophenone azine: m.p. 119-121° (Lit.3 121°); 'H NMR(CDCl3): 8.0-
7.8(m, 4H), 7.5-7.3 (m, 6H), 2.32 (s, 6H); 13C NMR(CDCl3): 157.6, 138.4,

129.5, 128.2, 126.5, 15.0; IR(thin film): 1602, 1441, 1360, 759, 689.

Acknowledgement

We gratefully acknowledge the National Insitutes of Health for support

of this work (DA06310).

References

(1) Permachem Asia, Ltd., Jpn. Kokai Tokkyo Koho 80,147,202 (Chem.
Abstr., 1981, 94, 134145a).

(2) Braude, M. B.; Bekhli, A. F.; Krotov, A. I.; Kuznetsova, O. E., Med.
Parazitol. Parazit Bolezni , 1976, 45, 538 (Chem. Abstr., 1977, 86, 165071n).
(3) Blount, E. R;; Eager, V. W.; Gofstein, R. M., J. Am. Chem. Soc., 1946, 68,
1983.

(4) The use of oxygen and catalytic amounts of Cu(l) salts to produce

azines via the dimerization of imine anions has previously been



Downloaded by [Columbia University] at 02:04 26 September 2014

170 LOVE AND TSAIL

reported:  (a) Kauffmann, T.; Albrecht, J.; Berger, D.; Legler, J., Angew.
Chem., Int. Ed. Engl, 1967, §, 633; (b) Kauffmann, T.; Berger, D., Chem.
Ber., 1968, 101, 3022.

(5) For a recent example of the use of t-butyl peroxybenzoate as a two-
electron oxidant, see Tsuji, J.; Nagashima, H., Tetrahedron, 1984, 40, 2699.
(See also reactions discussed in reference #8).

(6) Flegontov, S. A.; Titova, Z. S.; Vul'fson, S. G.; Savin, V. I; Kitaev, Y. P.,
Izv. Akad. Nauk SSSR, Ser. Khim., 1977, 1996.

(7) Abelt, C. J; Pleier, J. M., J. Am. Chem. Soc., 1989, 111, 1795.

(8) (a) Rawlinson, D. J.; Sosnovsky, G., Synthesis, 1972, 1; (b) Sosnovsky,
G.; Lawesson, S.-O., Angew. Chem., Int. Ed. Engl., 1964, 3, 269.

(9) Other oxidative dimerizations of imines to yield azines are, of course,
known. For some representative examples, see: (a) Meyer, R.; Pillon, D,
U.S. Patent 2,870,206 (Chem. Abstr., 1960, 54, 1453i); (b) Kume, H.;
Kawasaki, K.; Mackawa, T., (Otsuka Chemical Co., Ltd.) Jpn. Kokai Tokkyo
Koho 79,125,629 (Chem. Abstr.,, 1980, 92, 110681ec); (¢) Toyo Soda Mfg. Co.,
Ltd., Jpn. Kokai Tokkyo Koho 80,145,184 (Chem. Abstr., 1981, 94, 129501j);
(d) Hayashi, H.; Somei, J.; Okazaki, T., Appl. Catal., 1988, 41, 213 and

references given therein.

(Received in US 16 July, 1991)





