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parison of the retention times with an authentic cis~trans-1,3,5-
hexatriene mixture? indicated that the second and third peaks
emanating from the chromatograph corresponded to trans- and
cis-1,3,5-hexatrienes, respectively. Equilibration of the crude
product with iodine resulted in the almost total conversion of the
area of the third peak to that of the second, while reaction with
maleic anhydride resulted in the removal of the second peak
altogether, thus establishing the identity of the second and
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third peaks as trans- and cis-1,3,5-hexatrienes, respectively. The
peak attributable to ¢fs-1,3,5-hexatriene represented approxi-
mately 609, of the total area and 859, of the trienic component.
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Tetrazolylcinnamic acid derivatives are prepared by a simple method in good yields.

Infrared spectra of

these acids revealed two types of acids in the solid state: (a) a dipolar type in equilibrium with its monomer,
and (b) normal bonded acids. The ultraviolet spectra show that the methyl group in the 5-position has no

interaction with the tetrazolyl ring while a pheny! group has.

Under similar conditions 4-isopropylidene- and

4-cyclohexylidene-5-oxazolones gave no tetrazolylacrylic acid derivatives and the reaction proceeds via another

route with decarbonylation to give Va, Vb, and VII.

light of their ultraviolet, infrared, and n.m.r. spectra.

Behringer and Grimure? found that 4-arylidene-5-
oxazolones react with hydrazoic acid in chloroform in a
sealed tube or with a mixture of sodium azide and alu-
minum chloride in tetrahydrofuran to give o-(1-tetra-
zolyl)acrylic acid derivatives (II).

In the present investigation a simpler method, giving
much better yields (¢f. Table II), for the preparation of
a-(1-tetrazolyl)acrylic acid derivatives has been found,
and some new acids have been synthesized according to
the following scheme. The structure of these products

H‘ H 2_3
] | 1,N-N
Ar—C=C—N N, B0 Ar—C=C—X |
0=Cog-C—R CHO00H Lor PN
=Cor COOH |
I R
I

is established by a study of their infrared and ultra-
violet spectra. Thus, the infrared spectra revealed
two types of acids: (a) normal acids which show a
bonded OH stretching frequency in the region 2700-
2500 cm.~! (weak)3* (these acids are Ila, ¢, and g-o);
and (b) acids which exist in zwitterionic form (cf.
III) in equilibrium with the nonpolar monomer form
(IIb and d-f) since their infrared spectra show three
main bands in the ranges 3500-3450 cm.—! for acidic
OH 3= 2500-2440 and 1900-1886 cm.~! for *NH,* and
about 1700 ecm.~! for C=0.% The acids that show
dipolar character are those having an electron-attracting

Ar—(|J=C—bef If{}ﬂ

| t=
PN |
(o} ‘0 R
—
I

(1) To whom communications should be sent at the Department of
Chemistry, College of Education, Bagdad University, El Waziria, Bagdad,
Irag.

(2) H. Behringer and W. Grimure, Chem. Ber., 93, 2967 (1959).

(3) L. J. Bellamy, ‘‘The lInfrared Spectra of Complex Molecules,’
Methuen and Co. Ltd., London, 1982: (a) p. 162; (b) p. 260.

The constitution of these products is discussed in the

group in the aromatic moiety of the cinnamyl part of
the molecule.

Methylation of Ila (diazomethane) gave the cor-
responding ester, and its infrared spectrum revealed a
shift in the C=0 stretching frequency to 1730-cm. %

The bands in the region 985-1110 cm.~! appear to
be characteristic of the tetrazole ring modes.*

The ultraviolet spectra of some 1,5-disubstituted tet-
razoles were investigated by Roberts, Fanta, and Mar-
tin.’ Cinnamic acid® showed Apax 273 mp (€mex
20,000). Most of the acids under investigation (cf.
Table II) show more than one maximum. The maxima
at shorter wave lengths can be attributed to the tetra-
zolyl moiety and those at longer wave lengths can be
attributed to the cinnamyl moiety.

Elpern and Nachod” showed that the tetrazolyl ring
had little or no absorption in the usual ultraviolet re-
gion. In the compounds under investigation (¢f.
Table II), if we compare the ultraviolet spectrum of I1a
with that of IIk or the spectrum of IIb with that of
IIl where the methyl group replaces a phenyl group
in the 5-position, it is only the absorption due to cin-
namyl moiety that appears. This favors the conclusion
reached by Roberts, et al.,’ and Garbrecht and Herbst.?

The values for ITh and IIn are rather similar, and are
comparable with those of p-methoxycinnamic acid,
Amax 224 My (emay 22,000) and 289 mp (emax 28,000).
The values for IIj and IIo can be attributed to the 3,4-
methylenedioxycinnamic acid moiety as the values for
3,4-methylenedioxycinnamic acid are: Ap., 225 mu
(emax 28,900), 283 (26,830), and 313 (26,300). IIf
showed only one band, which is actually a broad one
and might have masked the band due to the tetrazolyl
moiety. The ultraviolet spectra are thus not helpful
in distinguishing acids that show dipolar character.®

(4) E. Lieber, D. R, Levering, and L. J. Patterson, Anal. Chem., 28,
1594 (1951).

(5) C. W. Roberts, J. F. Fanta, and J. D. Martin, J. Org. Chem., 24,
854 (1959).

(8) J. C. P. Schwarz, ‘“‘Physical Methods in Organic Chemistry,” Oliver
and Boyd Ltd., London, 1964: (a) p. 147; (b) p. 142.

(7) B. Elpern and F. C. Nachod, J. Am. Chem. Soc., T2, 3379 (1950).

(8) W. L. Garbrecht and R. M. Herbst, J. Org. Chem., 18, 1275 (1953).

(9) C. N. R. Rao, “Ultraviolet and Visible Spectroscopy,” Butterworth
and Co. (Publishers) Ltd., London, 1981, p. 54.
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The formation of the tetrazoles II by cleavage at the
2-carbon of I is contrary to the normal oxazolone ring
opening.’®!! Upon extending the same reaction to 2-
aryl-4-isopropylidene-5-oxazolone (IV) and 2-phenyl-4-
cyclohexylidene-5-oxazolone, a neutral compound was
obtained as the main product, indicating that the re-
action proceeds via another course. Analysis of these
products revealed that the azido group was not incor-
porated in the products, and that one carbon atom was
lost. The infrared spectra of these compounds (cf.

Tasie I
= (=0, Om. ~l———
Conjugated
with
aromatic
Compd. Amax, Mu (€max) ¥NH, cm. ! moiety
Va 234 (11,500) 3300 1724 1666
Vb 244 (15,800) 3333 1750 1695
VII 233 (13,400) 3333 1724 1690

275 (1,700)

Table I) revealed a strong NH stretching frequency and
two carbonyl stretching frequencies. The following
mechanism is thus proposed.

HiC

) Sc=c—0=0
/C=C|1—C|=O NaNg,H,0 _-C=C =0 -co
HC Ny AcoH NH—C—Ar
|
Ar
1Va, Ar=Ph
b, Ar=p-CICsH4 -
o b
HOH
NHG—As RN >c=<|:
0 NH(I')—-Ar

H;C OHO
Va, Ar=Ph
b, Ar=p-CICsH;

The n.m.r. spectrum of Va confirms this structure.
It showed peaks at + = 8.69 (6H) and 6.3 (m, 1H)
for an isopropyl group, 1.97-2.15 and 2.30-2.54 (3-
and 2-protons) for the phenyl group, and 1.06 p.p.m.
for CO—NH—CO. Va has been finally synthesized
from isobutyryl chloride and benzamide and proved
to be identical by mixture melting point determination.
The melting point of Va was stated in the literature as
121°,12 and later as 155°'% and 154-155°.1%2 The

(10) R. C. Elderfield, ‘“Heterocyclic Compounds,” Vol. 5, John Wiley
and Sons, Inc., New York, N. Y., 1957, p. 351.

(11) (a) L. Horner and H. Schwahn, Ann., 99, 591 (1955); R. Filler and
J. D. Wismar, J. Org. Chem., 33, 853 (1957); A. H. Cook, J. Harris, and L
Hielbron, J. Chem. Soc., 1060 (1948); R. Filler and L. M. Herbron, J. Org.
Chem., 28, 1815 (1958); (b) W. I. Awad and M. 8. Hafez, ibid,, 25, 1180,
1183 (1960).

(12) P. Durnn, E. A, Parkes, and J. B. Palya, Rec. trav. chim., 71, 676
(1952).

(13) (a) O. V. Kil'disheva, N. P. Gambaryan, M. M. Olonskaya, and
I. L. Knunyants, Izv. Akad. Nauk SSSR, Otd. Khim. Nauk, 850 (1956);
Chem. Abstr., 81, 27371 (1857); (b) C. J. Eby and C. R. Hauser, J. Am. Chem.
Soc., 79, 723 (1957).
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decarbonylation that occurred in such a reaction is
known in similar structures.!* Water is essential in
this reaction. Upon carrying out this reaction in
anhydrous tetrahydrofuran in the presence of an-
hydrous aluminum chloride, only «-benzamido-8,8’-di-
methylacrylic acid was obtained.

A mechanism for the formation of Va from IVa in-
volving formation of the azide VI can be excluded,
since this azide is known?® to decompose giving rise to
the corresponding oxazolone (IVa). We have also
heated VI under the same experimental conditions of
the formation of Va and obtained only the oxazolone
IVa.

2-Phenyl-4-cyclohexylidene-5-oxazolone gives VII by
a similar mechanism. Its n.m.r. spectrum showed
peaks at r = 6.8-8.9 (cyclohexyl protons), 1.97-2.15
and 2.3-2.54 (3- and 2-protons) for the phenyl group,

Hac\ (U) H
C=C—C—N, C—NH—C—Ph
uc” | I I
NH—CO—Ph 0
VI v

and 1.06 p.p.m. for CO-NH-CO. The peak at r
= 6.3 p.p.m. is also attributed to the tertiary pro-
ton neighboring the carbonyl group. A new peak
appears in the spectrum of this compound at 7 = 3.6
p.p-m. The integral of the signals at r = 1.06, 3.6,
and 6.6 p.p.m. is approximately equal to two protons
and the band at » = 3.6 p.p.m. can be attributed to the
proton of an enol form (¢f. VIII, IX, and X).

o ;
H
@Q;H/Nw — @< AN )@’
TR §
0. H/O 0 0

v 7w

| o
Oy [
lx Ny

X

The ultraviolet spectra of Va, Vb, and VII show that
they are of similar constitution (¢f. Table I). The ultra-
violet spectrum of VII shows, besides the band at A\g,,
233 my, a shoulder at A 275 mu (emax 1700) which can
be attributed to the enol formSt (inter alia). In the
case of Vb and VII a small fraction of acidic by-products
was obtained. The analysis of each does not fit with
the corresponding tetrazolylacrylic acid derivative and
its constitution is still under investigation.

Experimental

Melting points are not corrected. Analyses were carried out
by Alfred Bernhardt, Max Planck Institute, Miilheim, Germany.
Infrared spectra were measured on a Perkin-Elmer Infracord
Model 137 spectrophotometer using KBr wafer technique.

(14) E. 8. Gould, “Mechanism and Structure in Organic Chemistry,”’
Holt, Rinehart and Winston, New York, N. Y., 1959, p. 451.

(15) ‘“The Chemistry of Penicillin,"” Princeton University Press, Prince-
ton, N. J., 1949, p. 780,
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Ultraviolet spectra were measured on a Perkin-Elmer Spectracord
Model 4000A spectrophotometer using ethyl alcohol solutions.
N.m.r. spectra were carried out using a 60-Mc. Perkin-Elmer
spectrometer with CDCIl; solutions.

Action of Hydrazoic Acid on 4-Arylidene-5-oxazolones (II).
General Procedure.—A solution of sodium azide (1 g. in the least
amount of water) was added to a solution of I (1 g. in the least
amount of glacial acetic acid) and the mixture was heated on a
water bath for 1-6 hr. It was then poured on crushed ice and
the precipitate was collected and dissolved in NaHCO; solution.
The latter was ether extracted and the aqueous layer was then
acidified with cold dilute hydrochloric acid. The precipitated
acid was collected, washed with cold water, and recrystallized
from a suitable solvent (¢f. Table II).

Action of Diazomethane on Ila.—A solution of IIa (2 g.) in
ether (250 ml.) was treated with diazomethane solution (from
10 g. of nitrosomethylurea in about 250 ml. of ether) and left
overnight in an ice chest. The solution was dried over anhydrous
sodium sulfate and filtered and the solvent was distilled off.
The oily residue was triturated with a little petroleum ether
(b.p. 60~80°) and allowed to cool. The yellow substance which
separated was collected and crystallized from methyl alcohol as
pale yellow crystals, m.p. 130-132°, yield 47.8%.

Anal. Caled. for C;yHisN,O.: C, 66.66; H, 4.57; N, 18.30.
Found: C, 66.67; H, 4.74; N, 18.34.

Effect of Heat on Ila.—IIa (1 g.) was heated at its melting
point under vacuum for 0.5 hr. or until gas evolution stopped.
The yellow product obtained was crystallized from ethyl acetate—
petroleum ether to give 2-phenyl-4-benzal-5-oxazolone, m.p.
and m.m.p. 164°.

Action of Hydrazoic Acid on 2-Phenyl-4-isopropylideneoxazo-
lone (IVa).—A solution of sodium azide (1 g. in the least amount
of water) was added to a solution of 2-phenyl-4-isopropylidene-
oxazolone solution (1 g. in the least amount of glacial acetic acid).
The reaction mixture was heated on a boiling-water bath for 0.5
hr. It was poured on crushed ice and the solid product was
filtered off. The product (Va) was crystallized from absolute
ethyl alcohol in colorless needles, m.p. 154°, and shown to be
N-isobutyroylbenzamide by mixture melting point, yield 839%.

Anal. Caled. for C,H:NO,: C, 69.09; H, 6.83; N, 7.33.
Found: C, 69.05; H, 7.03; N, 7.39.

Preparation of N-Isobutyroylbenzamide (Va).—Isobutyrylchlo-
ride (10 g.) was added dropwise to a cold (ca. 10°) solution of
benzamide (11 g.) in pyridine (60 ml.) and the temperature was
maintained at about 10-15° during the addition. The reaction
mixture was left at room temperature for 0.5 hr. It was poured
on crushed ice and the precipitate was filtered off. This precipi-
tate was digested in cold ether and filtered from the insoluble
unchanged benzamide. Ether was then evaporated to give
colorless crystals which were recrystallized from absolute ethyl
alcohol as colorless needles (12 g.), vield 709, m.p. 154°.

Action of Heat on o-Benzamido-3,3-dimethylacrylic Acid Azide
(VI)."—A solution of VI (2 g. in 10 ml. of hot glacial acetic acid
and 4 ml. of water) was heated on a boiling-water bath for 1 hr.
The product was cooled and poured on crushed ice whereby a
yellow precipitate separated out (1.5 g.) which was shown to be
2-phenyl-4-isopropylidene-5-oxazolone!®* by mixture melting
point.

Preparation of 2-(4-Chlorophenyl)-4-isopropylidene-5-oxazo-
lone (IVb).—A mixture of p-chlorohippuric acid (10 g.), dry
acetone (180 ml.), acetic anhydride (17 ml.), and sodium bicar-
bonate (4.6 g.) was refluxed for 6 hr., left to cool at room tem-
perature, and filtered. The filtrate was poured on crushed ice
and diluted with cold water to 1.51. The precipitate was filtered
off and crystallized from petroleum ether (b.p. 100-120°) as
pale yellow needles, m.p. 170-172°, yield 819%,.

Anal. Caled. for CmeClNOQZ C, 6110, H, 4.24; CI,
15.07; N, 5.94. Found: C, 61.06; H, 4.35; Cl, 14.37;
N, 5.77.

Action of Hydrazoic Acid on IVb.—A solution of sodium azide
(1 g.) in water (4 ml.) was added to a solution of IVb(1g.in6
ml. of hot glacial acetic acid). The reaction mixture was heated
on a water bath for 3 hr., poured on crushed ice, and filtered.
The precipitate was digested in sodium bicarbonate solution and
filtered off. The residue (nonacidic fraction, 0.8 g.) was crystal-
lized from petroleum ether (b.p. 100-120°) as colorless needles,
m.p. 132-134°.

(16) G. R. Ramage and J. L. Simonson, J. Chem. Soc., 535 (1953).
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C, %

Yield,

Crystn.

emax X 108

0.189, 0.192

Amax, Mg
247,263

Found
18.40
16.42

Caled. Found Caled.

Found
65.43

Caled.

Formula

CisHisNLO-

°C.
198-200

M.p..

%
76
87
74
69
69

hr. solvent®

R
CeH;
CeHs
CeHs
CeHs
CeHs
CH;

Ar

Compd.

19.17
17.10

3.78
3.97
3.37
3.80
3.75

4.14

65.75
58.80

58.80

CeHs

I1a

0.22,0.213,0.238
0.173,0.17,0.166
0.179,0.152, 0.143
0.115,0.097, 0.107

0.169

218, 225, 273
242, 251, 258
293, 240, 252
230, 238, 294

248

3.36

58.93
59.27

CisHi CINO?
CisHuCIN,O,°

192
152
159-160

p—ClCeH4
m—C leH4
0-CleH4

1319)
Ilc

3.36
3.36

Cl 6Hll ClN402d
CisHiN:O,
CIGH14N504
ClﬂHllNSOL
CiH 1N O;

16.55
19.83

19.31

17.10
20.77

58.19

58.80

3.29

57.53

56.97

195
164-165

20.77

78
97
95
82

0.257,0.025
0.197,0.202
0.114,0.131

236, 305

21.14

20.77

3.46
4.62
4.82
3.93
4.33

3.29
4.48
4.43
3.60
4.38
3.41
3.30
4.65

57.05

63.32

56.97
63 .35

175-176

< < < <

-

11d
Ile
11f

p-NO2CsH4

m—NO2CGH4

C:H;
CeH;
CeH,
CeHs
CH;
CH,
CH;
CH,

0-NO,CeH,

Ilig

225, 298
232, 312

17.50
17.03
16.77
24.05
19.82
25.29
21.60

17.38
17.60
16.66
24 .38

21.11

185
225
183
204
190
193

67.71

67 .91

018H14N402
Cl 7HIZN404
CuHiN,O,

0.182,0.08,0.12

0.197
0.195
0.293

235, 288, 321

267
273
256

60.34

60.71

87

57.64
49.92

48.23

57.38

50.00

48.00

70
91

3.60
3.30
4.58

CnHCIN,LO,°
CuH4N;0,

80

< Mamm <

0w O e el

p-CH;OCH,

ITh
1T
1T

C:H;CH=CH

CeHs

1Tk
111

p-CIC4H,

7H—N()2C5H4

IIm

222,295 0.159,0.244

21.53

219 Ci2H;2N4O;3 55.38 55.08
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@
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Angl. Caled. for C,H,,CINO,;: C, 58.5; H, 5.30; Cl, 15.70;
N, 6.20. Found: C, 58.41; H, 5.57; Cl, 15.82; N, 6.05.

The filtrate was acidified with cold dilute HCI whereby a color-
less product separated out, was filtered off, and crystallized from
petroleum ether (b.p. 100-120°) as colorless needles, m.p. 210°.

Action of Hydrazoic Acid on 2-Phenyl-4-cyclohexylidene-5-
oxazolone.—The experiment was carried out as described above.
The nonacidic fraction was crystallized from ethyl acetate,
m.p. 157°, yield 739%,.

Anal. Caled. for C H;;NO,: C, 72.70; H, 7.41; N, 6.06.
Found: C, 72.26; H, 7.56; N, 6.32.

The acidic fraction was crystallized from ethyl acetate as
colorless needles, m.p. 204-208°.

Action of Sodium Azide and Aluminum Chloride in Tetra-
hydrofuran on IVa.—A solution of aluminum chloride (12 g.) in
anhydrous tetrahydrofuran (250 ml.) was added dropwise to a
well-stirred solution of IVa (18 g.) in anhydrous tetrahydrofuran
containing sodium azide (29 g.). The reaction mixture was
stirred for 10 hr. on a water bath. The complex was decomposed
with 125 ml. of 6 N HCI while stirring for 1 hr. The tetrahydro-
furan layer was separated and dried over anhydrous sodium
sulfate. Tetrahydrofuran was removed to give a solid product

2-AMINO-5-ARYL-2-0OXAZOLINES
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which was dissolved in ethyl acetate and, on addition of petro-
leum ether (b.p. 40-60°), a colorless material separated out which
was filtered off and crystallized from ethyl acetate-petroleum
ether (b.p. 40-60°) as colorless crystals (15 g.), m.p. 217°,
shown to be a-benzamido-g8,8’-dimethylacrylic acid by mixture
melting point.

Action of Trichloroacetic Acid on IVa.—The experiment was
carried out as described in the action of hydrazoic acid on IVa
except that trichloroacetic acid was used instead of sodium azide.
The product (1 g.) was crystallized from ethyl acetate—petroleum
ether (b.p. 60~80°) and proved to be a-benzamido-g,3’-dimethyl-
acrylic acid!® by mixture melting point.

Acknowledgment.—The authors are indebted to
Professor R. Raphael, Chemistry Department, The
University, Glasgow, W.2, Scotland, for kindly carrying
out the n.m.r. spectra in his department, and to 8.
Farid, Max Planck Institute, Abt. Strahlenchemie,
Mulheim, Ruhr, Germany, for helpful discussions of the
n.m.r. spectra.

2-Amino-5-aryl-2-oxazolines.

Tautomerism, Stereochemistry, and an

Unusual Reaction

JouN R. CarsoN, GEoRrGE 1. Poos, anp HaroLp R. ALMonD, Jr.

Department of Chemical Research, McN eil Laboratories, Fort Washington, Pennsylvania

Recewed January 25, 19656

The double bond of the 2-amino-5-aryl-4-methyl-2-oxazolines has been shown by infrared and proton mag-
netic resonance spectra to be endocyclic, regardless of the substituent on the amino group. Determination of
stereochemistry in this series by n.m.r. spectra is discussed. 3,4-Dimethyl-2-methylimino-5-phenyloxazolidine
(VIIa) reacts with phenyl isothiocyanate to give 3,4-dimethyl-5-phenyl-2-phenylimino-2-oxazolidine (VIIb).

2-Amino-4-phenyl-2-oxazoline (I) has been reported!
to exist as the amino tautomer on the basis of infrared
spectra and dissociation constant. This is consistent
with the generalization? that amino tautomers are al-
most always more stable than their corresponding imino
tautomers. However, ultraviolet spectral studies of the
2-amino-5-aryl-2-oxazolin-4-ones have indicated that,
while the unsubstituted 2-amino compound (II) exists
as the amino tautomer,® the compound (III) bearing a
phenyl group on the exocyclic nitrogen exists as the
imino tautomer.®

0 CeH—C CH— 0
cms—EN/)_ NH, ol N oL N>H= N—GéHs
I I i

In the course of our study of the appetite suppres-
sant activity of the 2-amino-5-aryl-2-oxazolines,! we
have examined the spectra of a number of these com-
pounds to gain insight into their tautomerism with
particular reference to the effect of a substituent on the
amino group.

(1) J. Pitha, J. Jonés, J. Kovér, and K. Blédha, Collection Czech. Chem.
Commun., 36, 834 (1981).

(2) A. R. Katritzky and J. M. Lagowski, Advan. Heterocyclic Chem.,
2, 66 (19863).

(3) (a) C. F. Howell, N. Q. Quinones, and R. H. Hardy, J. Org. Chem.,
27, 1686 (1962); (b) H. Najer, R. Guidicelli, J. Menin, and J. Loiseau,
Compt. rend., 364, 2173 (1962).

(4) G. 1. Poos, J. R. Carson, J. D. Rosenau, A. P. Roszkowski, N. M.
Kelley, and J. W. McGowen, J. Med. Chem., 8, 266 (1963).

Discussion and Results

Tautomerism.—The infrared spectral evidence cited!
by Pitha, Jonas, Kovar, and Bldha for the existence of
I in the amino form is the absorption at 2.84 and 2.92
© assigned to the asymmetric and symmetric stretch
of the unassociated amino group and the band at 6.21 p
assigned to the ~-N'H, deformation absorption. Based
on a study of model compounds, they felt that the N-H
stretching bands of the alternative imino form would
appear at higher wave lengths. They observed the ap-
parently anomolous fact that the C=N stretching band
of I appears at a wave length closer to that of the oxa-
zoline locked in the imino form by a methyl group at
the 3-position than to the C=N absorption of the com-
pound locked in the amino form by two methyl groups
on the amino nitrogen. They rationalized this fact
on the grounds that the wave length should be highly
dependent on the degree of substitution on nitrogen as
is the carbonyl absorption of amides.

The infrared spectra of the 2-amino-4-methyl-5-
phenyl-2-oxazolines closely resemble the reported
spectra of the 2-amino-4-aryl-2-oxazolines (see Table I).
Compound IV, in very dilute solution in deuteriochloro-
form, exhibits N-H stretching bands at 2.83 and 2.92
#. In more concentrated solution in chloroform, IV
shows a C==N stretching band at 5.90 x and a band,
presumably due to NH; deformation, at 6.27 u. Since
the alternative imino form should also show two NH
stretching bands and since the band at 6.27 u is only of
moderate intensity and in a region where aromatic ab-
sorption is also found, we sought stronger confirmatory



