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NMR (CDCl,) 6 9.75 (s, 1 H), 7.78 (m, 2 H), 7.42 (m, 8 H), 2.10
(br, s, 3 H).

2-Benzoyl-1-butyryl -1-phenylhydrazine (Ilg). Mp
173.5-174 °C; IR (KBr) 3275, 2975, 1670, 1600 cm™'; NMR
(CDClg) 6 7.72 (m, 2 H), 7.32 (m, 8 H), 2.32 (br, 1, 2 H), 1.70
(@, 2 H).

2-Benzoyi- 1-isobutyryl- 1-phenylhydrazine (11h). Mp 192
°C; IR (KBr) 3260, 2960, 1680, 1615 cm™"; NMR (CDCl,) & 7.63
(m, 2 H), 7.35 (m, 8 H), 2.72 (m, 1 H), 1.15 (d, 6 H).

Acknowledgment

We are grateful to Dr. Kurt L. Loening, Chemical Abstracts
Service, for his assistance with nomenclature.

Registry No. la, 114-83-0; Ib, 20730-02-3; Ic, 20730-03-4; Id,
5461-50-7; Ie, 532-96-7; If, 2719-07-5; Ig, 6561-63-3; Ih, 6561-680-0;
li, 7461-93-0; Ij, 6947-29-1; Ik, 79984-65-9; 1|, 92186-54-4; Im,
22207-29-0; In, 22207-30-3; lo, 17473-76-6; Ip, 65763-66-8; Ila,
38604-74-9; IIb, 92186-55-5; 11c, 92186-56-6; 11d, 92186-57-7; lle,
23459-55-4; 111, 67491-56-9; 11g, 92186-58-8; I1h, 92186-59-9; PhNHNH,,
100-63-0; 2,4-NO,),CeHaNHNH,, 119-26-8; 4-CICgH,NHNH,HCI, 1073-70-7;
4-MeCgH,NHNH,HCI, 637-80-5; (MeCO),0, 108-24-7; (EtC0),0, 123-62-6;
(PrC0),0, 106-31-0; (i-PrC0),0, 97-72-3; (PhCO),0, 93-97-0.

Literature Cited

(1) Hearn, M. J.; Grimwade, J. E. Org. Prep. Proced. Int. 1980, 12, 249,
(2) Wild, F “Characterization of Organic Compounds”; Cambridge Univer-
sity Press: Cambridge, England, 1947; pp 151-2, 172,
(3) Hearn, M. J.; Chung, E. S. Synth. Commun. 1980, 10, 253,
(4) Hearn, M. J.; DeFurio, L.; Hurst, W.; Koss, C.; Lichtman, M.; Lucas, L.;
Mabrouk, P.; Teng, S.; Waud, C. Org. Prep. Proced. Int. 1982, 14,
406.
(5) Cheronis, N. D. Mirochim. Acta 1958, 925,
(6) Hegarty, A. F.; Scott, F. L. J. Org. Chem. 1968, 33, 7583.
(7) Hegarty, A. F.; Scott, F. L. J. Chem. Soc., Perkin Trans. 2 1872,
1381.
(8) Paulsen, H.; Stoye, D. In “The Chemistry of Amides"; Zabicky, J., Ed.;
Interscience: London, 1977; p 515.
(9) Hinman, R. L. J. Am. Chem. Soc. 1858, 78, 1645,
(10) Jencks, W. P.; Carriuolo, J. J. Am. Chem. Soc. 1960, 82, 1778.
(11) Hearn, M. J.; Lucas, L. E. J. Heterocycl. Chem. 1984, 21, 615,
(12) Overberger, C. G.; Anselme, J.-P.; Lombardino, J. G. “Organic Com-
pounds with Nitrogen-Nitrogen Bonds”; Ronald Press: New York,
1866; Chapters 2 and 6.
(13) Smith, P. A. S. “Derivatives of Hydrazine and Other Hydronitrogens
Having N-N Bonds”; Benjamin-Cummings Publishing Co.: Reading,
MA, 1983; pp 9ff.
(14) Perni, R. B.; Gribble, G. W. Org. Prep. Proced. Int. 1982, 14, 343.
(15) Latosh, N. I.; Pushkareva, Z. V. Tr. Ural. Politekh. Inst. im. 8. M.
Kirova 1959, 42; Chem. Abstr. 1881, 55, 8038.
(16) Gattermann, L.; Johnson, E.; Hoelzle, R. Chem. Ber. 1862, 25, 1074,
(17) Belistein, Chief Work 1914, 15, 428.
(18) Biquard, D.; Grammaticakis, M. P. Buill. Soc. Chim. Fr., Ser. 5 1939,
6, 1599.

Received for review May 11, 1984. Accepted June 26, 1984.

Synthesis of O-Carbanilinobenzamidoximes
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Preparation of six O-carbanilinobenzamidoximes, 2a-f,
starting from benzamidoximes, 1a-1, is described.
Spectroscopic resuits are In accord with the structure
assignment. Compounds 2a-f were tested against
bacteria and fungl. Only two, viz.,
O-carbanllinobenzamidoxime, 2a, and

O-carbanilino-o -toluamidoxime, 2b, showed activity. The
former inhiblted the growth of Escherichla coll and
Neurospora crassa whereas the latter stopped the growth
of N. crassa only.

Introduction

So far, two publications (7, 2) have appeared regarding the
reaction of phenyl isocyanate with benzamidoxime. In the first
report (1), N-carbanilinobenzamidoxime was proposed for the
reaction product, while in the second one (2) the structure was
assigned as O-carbaniiinobenzamidoxime based on the infrared
absorption results. Recently, the configuration and conforma-
tion of 2a have also been studied (3). Reaction of p-tolu-
amidoxime and phenyl isocyanate was reported (4) to yield
N-carbanilino-p -toluamidoxime. Since, only two compounds,
2a and 2b, are known in this serles and no other work except
infrared spectroscopy (for 2a) has been done, we thought it to
be interesting to prepare some ring-substituted O-carbanilino-
benzamidoximes and test their physiological activity. This paper
reports the synthesis of six such compounds, 2a-f, from 1a-f

" Taken in part from the M.S. thesis of Maryone Borba Brito, Universidade
Federal de Pernambuco, Recife, PE, 1982.
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(Scheme I) and their preliminary test for pharmacological ac-
tivity.

Results and Discussion

Benzamidoximes, 1a-f were allowed to react with phenyl
isocyanate in alcohol-free chloroform at room temperature for
an extended period of time. After purification, compounds 2a-f
were obtained in crystalline forms.

The infrared spectra of all O-carbanilinobenzamidoximes
displayed strong absorption at 1715-1740 cm™! (¥(-0-CO-)).
Since no other product was detected on TLC, it is obvious that
these are single compounds.
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Table I. 'H NMR Data () of
O -Carbanilinobenzamidoximes, 2a-f

T

compd  aromatic -NH, >NH -CH;

2a° 2.2-3.0 46 (2H,Db) 1.37 1 H, b)
(10 H, m)

2b° 2.4-3.0 467 (2H,b) 148(1H,b) 751(3H,s
(9 H, m)

2¢* 2.3-3.0 46 (2 H, b) 1.30 (1 H,b) 762(83H,s)
9 H, m)

2d° 2.3-3.0 46(2H,Db) 1.30(1 H,b) 764 (BH,s)
(9 H, m)

2e 1.82-2.93 35(2H,b) 0.88(1H,Db)
(9 H, m)

2f° 1.92-2.92 345 (2H,b) 111 (1H,Db)
(9 H, m)

¢In CDCY;. *In CD4COCD;.

The 60-MHz NMR spectrum of 2a showed a multiplet at 7
2.2-3.0 (10 H, Ar protons), a broad signal at 7 1.37 (1 H, >NH),
and another broad signal at 7 4.6 (2 H, —-NH,). Table I lists the
chemical shifts of various protons of 2a-f.

Activity Testing

Preliminary tests of 2a—f have been performed against bac-
teria and fungi. Only two of them, viz., 2a and 2b, showed
posltive activity. The former inhibited the growth of E. coli (S
IA-27) and N. Crassa (IA-2038) in the concentration range of
100-300 ug/mL. The individual substance was dissolved in a
mixture of Tween 80-ethanol-water in the ratio of 0.5:1.0:1.0.
No pharmacological test has yet been reported in the llterature
on this series of compounds.

Experimental Section

The melting points were obtained on a Thomas Hoover ca-
pillary melting point apparatus and are uncorrected. Infared
spectra were measured (Nujol mull) on a Perkin-Eimer Model
467 Infracord and NMR spectra on a A-60 Varian Associates
spectrometer using Me,Si as internal reference. Satisfactory
elemental analyses were made by Dr. Riva Mascovici, Instituto
de Quimica, Universidade de S&o Paulo, S. P., and these were
submitted for review. Thin-layer chromatography was done on
plates coated with silica gel G (Merck) using benzene-—ethyl
acetate (7:3) for development and iodine for detection of the
spots.

Benzamidoximes (1a-f). Compound 1a was prepared by
the method given in the literature (5). Benzamidoximes 1b,d-f
were synthesized as reported (6), while 1¢c was obtained ac-
cording to the procedure of Andrade (7).

O-Carbanilinobenzamidoximes (2a-f). Amidoxime (3.7
mmol) in alcohol-free chloroform (10 mL) was taken in a 100-
mL two-neck round-bottom flask fitted with an addition funnel
and protected by a drying tube. Phenyl isocyanate (3.7 mmol)
dissolved in chloroform (10 mL) was dropped in about 0.5 h to
this solution under constant stirring at room temperature. After
addition, the contents were left under agitation between 5 and
9 h at ambient temperature. Removal of the soivent left a

residue. Thin-layer chromatography in all preparations showed
that a small quantity of amidoxime remained unreacted and
therefore liquid chromatography was necessary to obtain the
pure material. The purification process and physical constants
of each compound are described below.

O-Carbanilinobenzamidoxime (2a). The material obtained
after the reaction was chromatographed on silica gel by using
benzene-chloroform (1:1) as eluent. The fast-moving spot (R,
= 0.64) after crystallization from chloroform-petroleum ether
{(40-60 °C) provided crystals in about 80% yield: mp 124 °C
[lit. (2) mp 123-125 °C (yield 75-100%)].

O-Carbanllino -0 -toluamidoxime (2b). 1n this case, the
product was chromatographed on silica gel by employing ethyi
acetate-benzene (1:9) as solvent. The fractions having R,
values of 0.7 were combined and the solvent was evaporated
to give pure 2b (80%). Crystallization from CHCl,—petroleum
ether (40-60 °C) afforded crystals with mp 126-128 °C.

O-Carbanllino -m -toluamidoxime (2c). After chromatogra-
phy and workup, 2¢ crystallized from ethyl acetate and petro-
leum ether (40-60 °C), R, = 0.67, and the yieid was 89%. It
melted at 134 °C.

O-Carbanilino -p -toluamidoxime (2d). Repeated crystalli-
zations from chloroform and petroleum ether (40-60 °C) af-
forded 74% of 2d (R, = 0.66), mp 156 °C; ref 4 and 5 cited
mp 155 °C but did not mention the yield.

O-Carbaniiino -p -chiorobenzamidoxime (2e). The reaction
product was chromatographed on a column containing silica
gel. The fractions with R; values of 0.63 were combined and
the solvent was evaporated. The solid residue on crystallization
from ethanol provided 2e (61%), mp 176-178 °C.

O-Carbanliino -p -bromobenzamidoxime (21). Liquid chro-
matography of the reaction product on silica gel followed by the
workup of the fractions with R, values 0.62 gave crystals
(77%). Recrystallization from methanol afforded crystals, mp
182-184 °C.
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