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A CONVENIENT SYNTHESIS OF a-HYDROXYIMINOACETONITRILES
FROM ALDOXIMES
Jun-An Ma. Zhi-Hua Ma, Hong-Min Ma, Run-Qiu Huang*, Rui-Lian Shao

Institute and State Kev Laboratory of Elemento-Organic Chemistry, Nankai University,
Tianjin 300071, P. R. China

Abstract: Aromatic o-hydroxyiminoacetonitriles can be convemently prepared by a facile
one-pot procedure in high vields involving chlorination of the corresponding aldoximes with
tert-butyl hypochlorite followed by reaction with alkali cyamde.

Aromatic  a-hvdroxyiminoacetonitriles are useful activators and carriers of amino-
protecting groups in the peptide syntheses'”. and important intermediates in the svnthesis of
some agricultural chemicals®™. Compounds of this oxime class have been prepared usually
from the appropriate acetonitrile and alkvl nitrite ~ or nitric oxide *, from o,m -dibromoaceto
compounds by action of hydroxvlamune and alkali *, or by bouing the appropriate glvoxime
with sodium carbonate * In addition. a method has been described which involves chlorination

of aldoximes with chlorine and fellowing by reaction with alkali cvanide “*. However. side

* To whom correspondence should be addressed
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reactions predorminate in the chlorination process, hence the yield of a-
hydroxyiminoacetonitriles often 18 low.

We wish to report herein a new simple and efficient method for the preparation of aromatic
a-hydroxyiminoacetonitriles from aldoximes via hydroximinoy! chlorides in a single-vessel.
Thus aromatic aldoximes (1) were allowed to react with tert-butyl hypochlorite to vield
regioselectively benzohydroximinoyl chlorides (2), then the reaction mixture was treated with

tmethylamine and sodium cyanide to afford the desired products {3, as depicted in Scheme 1:

R R ¢! RN
E)-ch-NoH MO L 6N c-NoH NCNEN 3N C-NOH
1 2 3
a. R-H e. R=4-MO
b. R=4-Cl f R=3.4-OCH:0
¢. R=2CI g R=35-Clxd-MeN
d. R=4-CMes
Scheme 1

The chlorination reaction of compounds 1 with tert-butyl hypochlorite in dichloroethane-
isopropy! alcohol proceeded smoothly to provide the regioselective benzohydroximinoyl
chlorides in good yields. This procedure normally provided an mtermediates 2 of sufficient
purity for the subsequent reactions.

It i3 noted that sodium cvamde did not react with hydroximinoyl chloride at an appreciable

rate, under the conditions which we emploved, if no triethylamine was added M.H .Been'
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R, ¢! R rR_ TV R N
E)-C=nonBdls E)-c=N-3 ar, ®-C|=N—8 ey, ¥)-C-NoH
2 3

Scheme 2

reported addition of triethylamine to a cold solution of hydroximinoyl chloride resulted in
immediate precipitation of triethylamine hydrochloride and generated the nitrile oxide. Thus it
is reasonable to assume the procedure for in situ generation of nitrile oxides from
hydroximinoyl chlorides and their i situ conversion to a-hydroxyiminoacetonitriles (Scheme

2

Experimental

General All the melting points are uncorrected. IR spectra were obtained on a Shimadzu
435 spectrophotometer. ‘HNMR spectra were recorded on a Jeol FX-90Q spectrometer and a
Brucker AC-P200 instrument (& values are in ppm from TMS in CDCl, ). Elemental analyses
were camied out on a Yana MT-3 analyser.

General procedure (a single-vessel reaction)

A solution of tert-butyl hypochlorite (6.0mmol) in dichloroethane (5Sml) was added
dropwise at ~12~-10°C to aromatic aldoximes (1a~g, 6.0mmol) in dichloroethane (10ml) and
isopropy! alcohol (2.5ml) with vigorous stirring. After 30 minutes a solution of triethylamine

(6.0mmol) and sedium cyanide (7.2mmob) in water (Sml) was added at ~5~0°C. The mixture
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was stirred for 4 hours at ambient temperature, diluted with dichloroethane (30ml) and
separated. The organic laver was washed with water. aqueous sulphuric acid (5%) and water,
then dried (MgS0,s. The solvent was removed under reduced pressure to afford the crude
products (3a~g). which was purified by recrystallization from dichloroethane-light petroleum.
Spectral data and elemental analyses are given as follows:

Ja: vield 83.2%, colorless laths, m.p.122~124°C (lit.", m.p.132~133°C), IR (KBr) v, em™:
3317, 2263, 1634, 1600, 1560, 1377, 954. 'HNMR (CDCly) & ppm: 7.40~7.92 (m, SH, C:H:),
8.96 (s, 1H. N-O-H).

3b: vield 88.4%, colorless laths, m.p.102~103°C (lit."", m.p.107~109°C), IR (KBr) v, fom™
3320, 2254, 1614, 1595, 1580, 1370, 1010. 'HNMR (CDCL,) & ppm: 7.32~7.84 (dd, 4H, C:H,).
8.90 ts. TH, N-O-H

3c: vield 79.5%. colorless laths. m.p.119~120°C (hit". m.p.124°C), IR (KBr) v, ,som': 3330,

2276, 1638, 1587, 1470, 1396, 968. 'HNAMR (CDClL:) & ppm: 7.28~7.60 (m, 4H. C;H,). 9.44 (5.
1H. N-O-H).

3d: vield 76.1%. colorless needles. m.p.104~105°C, IR (KBrj v om: 3308, 2275, 1636,
1609, 1477, 1283, 961. HNMR (CDCI:1 S ppm: 1.36 is. 9H. 3CH . 7 40~7 80 (dd. 4H. C;H.),
8,40 (s, 1H. N-O-Hh Found: €. 71.26; H. 6.89; N. 13.87 (Anal. caled. For C. H.N.O : C,
71253 H. 697N, 13.8%)

3e. yield 80.4%. colorless plates. m.p.52~33°C. [R (KBri v, cm 3356, 22320 1604, 1512,

1435, 1285. 964, 'HNMR (CDCLY 8 ppm: 3.88 (s, 3H. OCH.), 6.88~7.84 (dd. 4H, C.H.). 2.08

{s. TH, N-C-Hy, i, "THNMR(CDCL ) 8 ppm: 3.87(3H), 7. 74(4H) 12370 1HH) ).
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3f: vield 90.0%, colorless spars, m.p.76~78°C, IR (KBr) v, Jem: 3377, 2207, 1623, 1585,

1440, 1292, 1030. 'HNMR (CDCl,) § ppm: 605 (s, 2H, OCH,0), 6.84~7.23 (m, 3H, C,H).

Found: C, 56.80. H, 3.12; N, 14.57 (Anal. caled. For C,HN,O; : C, 56.84: H, 3.18; N, 14.73).

3g: yield 88.5%, colorless prisms, m.p.124~125°C, IR (KBr) Vadcm' 3380, 2226, 1625,

1537, 1463, 1300, 1020. 'HNMR (CDCL} 8 ppm: 2.96 (s, 6H, 2CH;), 7.72 (s, 2H, C4H,), 8.96

{s,

H.

(3]

[

o5

0

10

11

1H, N-O-H). Found: C, 46.40; H, 3.77; N, 15.94 (Anal. calcd. For C,;H,CLN,O : C, 46.53;

351 N. 16.28)

References

Itoh M.. Hagiwara D.. Kamiya T.. Buil. Chem. Soc. Japan. 1977, 50, 718.

Kozolkieqilz W.. Janecka A., Tetrahedron Lerr.. 1989. 30¢33), 4423,

Church G.. Ferland J.-M., Gauthier J | Tetrahedron lett., 1989, 30(15), 1901

William D.Dixon, Maureen E. Becker, U §. 3,799,757 (1974).

Farbenfabriken Baver A.-G.. Neth. Appl. 6.605.907 (1966}

Taudien S.. Bauwe R.. Buennig R.. Ger: (East) DD 242040719871

Mever V., 4nn., 1889, 250, 163.

Rellv E L. L7 S 2.749.358 (1956).

i4) Russanov A, Ber. 189124, 3504 (b: Zimmerman M. R J Pr Chem.. 1902, 66.353.

Poziomek E.J.. Melvin AR...J Org Chem . 1961, 26. 3769.

Baer Ted A.. Labovitz Jeffrey N.. L7 8 178 4.334.087 (1982).

Benn M H.. Can. J Chen.. 1964, 42, 2393



Downloaded by [University of Lethbridge] at 16:10 10 June 2016

3868

13 Claude L.. Andre G., Ernst R.. Swiss 496,721 (1970).

14 Norbert M . Reinhard S.. Heinz H., Eur Put. Appl. EP 571,330 (1993).

accepted 18-3-99

MA ET AL.





