Table Il. NMR Data®

Chemical Shifts of
Aliphatic Protons’, 6

Compd. Solvent CH;0 CH, CHN, COCH;

Ib CDCl;, 393 ... 594
IIb CDCl; 389 3.68 ...

Chemical Shifts
of Aromatic
Protons’, § (J)*

8.10, 7.78 (8.5)
7.97,7.31 (8.5)

IId CDCl; 389 364 521 7.96, 7.28 (8.5)
IIe CDCls 3.90 375 ... 8.02, 7.28 (8.0)
IIlb DMS-D; ... 388 7.91, 7.30 (8.0)

“All spectra run on Varian A-60 spectrophotometer. Chemical shifts
given in parts per million relative to tetramethylsilane as internal
standard. °All peaks are singlets. Relative peak areas correspond
to number of protons in each group. °All doublets; area = 2. *Cou-
pling constants (J) in cps. J values are Jyuypu = Jipys Where
aromatic rings are numbered starting with carbon bearing carbo-
methoxy or carboxy substituent in all cases.
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EBight phenyl N-(substituted phenyl)carbamates, the three isomeric phenyl N-
pyridylcarbamates, five diphenyl N,N’-arylenedicarbamates, and diphenyl N,N’-2,6-
pyridylenedicarbamate were prepared by the reaction of the appropriate amine and
phenyl chloroformate. All of the new compounds were purified, characterized, and
converted into derivatives, where possible. Infrared and NMR spectral data are report-

ed, as well as some thermal data.

USING the method described by Raiford et al. (8, 9)
(with minor modifications) a series of phenyl
N-arylcarbamates was prepared by reaction of phenyl
chloroformate and an aryl amine in dioxane in the presence
of an acid acceptor; where tertiary amines were present
as part of the molecular structure, no added base was
required. To ensure completeness of reaction, stoichiometric
amounts of added tertiary amine are required in the syn-
theses of dicarbamates which contain pyridyl or
dialkylamino groups. In these latter cases, N,N-
dimethylaniline was used as the acid acceptor. Addition
of triethylamine to the mixture of hydrochlorides yielded
the desired product. The reactivity of triethylamine with
phenyl chloroformate (4) necessitated the two-step syn-
thesis.

Reaction of excess phenyl chloroformate with 2,3-
diaminopyridine produced good yields of 2(3)-amino-3(2)-
carbophenoxyaminopyridine hydrochloride.

The above structure is postulated for this hydrochloride
because of resonance stabilization of the cation. Analogous
structures have been postulated for 2,3-diaminopyridine
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hydrochloride to explain its inability to form a dihydrochlor-
ide. Neutralization with a strong base yielded the cyclic
1H,2H-2-oxo-imidazolo-{4,5-b Jpyridine (XIX).

The addition of 1 mole of phenyl chloroformate to 1
mole of 2,6-diaminopyridine (in water), followed by neutral-
ization with strong base and the subsequent addition of
another mole of phenyl chloroformate, resulted in a 49%
vield of 2,6-bis-(carbophenoxyamino)pyridine (XVIII). No
isolation of the intermediate, 2-amino-6-carbophenoxy-
aminopyridine hydrochloride, was attempted.

The properties and analytical data for all of the com-
pounds synthesized are listed in Tables I, II, and III.

The NMR spectra for each compound are in agreement
with the protons of the group characteristic of the particular
structure positively identified. The characteristic chemical
shift, 5, for the phenyl group occurs at about 7.3 p.p.m.
and exists as a multiplet. The chemical shifts and splitting
patterns associated with the NH and aromatic protons
are characteristic of each particular structure and also are
listed in the tables.

The infrared spectra for all the phenyl carbamates
investigated exhibit characteristic absorption bands as fol-
lows: medium intensity bands at 2.89 to 3.16 microns for
NH; medium intensity bands at 5.65 to 5.80 microns for
C=0; strong intensity bands at 6.42 to 6.57 microns for
—CONH; and two bands (6.13 to 6.27, medium, and 6.65
to 6.73, strong) for the phenyl group. Other distinguishing
bands peculiar to each particular structure are also present.
The thermal data, including the melting range and the
heats of fusion, were determined on the differential scanning
calorimeter (10) using the Perkin-Elmer DSC-1.
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1H,2H-2-oxo-imidazolo-[4,5-b Jpyridine (XIX). To a stirred
solution of 10.0 grams of the above product in 200 ml.
of water was added, dropwise, a solution of 5.0 grams
of sodium acetate in 25 ml. of water while cooling with
an ice bath. The precipitate of crystalline X1X (7.32 grams)
was collected, washed with water, and dried. Recrystallized
material (needles from water) melted at 274-75°C. Anal
Caled. for CeH;N:O: C, 53.33; H, 3.73; N, 31.10, MW,
135. Found: C, 53.43; H, 3.84; N, 30.92; MW, 142,
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The preparation and physical properties of six new N-alkylimides are described.
N-Alkylamides, which are formed as by-products in these preparations, were removed

by column chromatography.

N -ALKYLIMIDES have been prepared by acylation of
primary alkylamines (4) or N-alkylamides (I) with anhy-
drides in the presence of acid catalysts. A less convenient
method involves the reaction of nitriles with carboxylic
acids (2, 3, 5).

The authors chose to use the anhydride acylation of
alkylamine hydrochlorides. In most cases N-alkylamides,

which result as by-products, were removed by chroma-
tography on Florisil. Purity of the N-alkylimides (listed
in Table I) was determined by gas-liquid chromatography
on a 6-mm. X 2-meter column packed with 20% Carbowax
20M on Chromosorb W. The absence of strong charac-
teristic N-H absorption in the 3300-cm. ™ region eliminated
the likelihood of significant amounts of N-alkylamide con-

Table 1. N-Alkylimides

R/
Analysis, %°
_ Empirical ¢ H N

Compound R 3% B.P,°C./Mm. nzﬁ Formula Calcd. Found Caled. Found Calcd. Found

I4¢ CH; CH; 105-06/39* 1.4550 C;HsNO,

1I CH;, C.H; 96/26° 1.4499 CeHiuNO; 55.80 56.00 8.58 8.40 10.84 10.65

I1I¢ CH; n-CeHis 91/1-3° 1.4580 C1HNO; 64.83 65.03 10.34 10.50 7.56 7.50

v C.H; C.H; 114/26¢ 1.4544 CsHisNO; 61.12 61.00 9.62 9.45 8.91 8.76

vée C:Hs CH; 108-10/28f 1.4462 C-H;3NO.

VI n-C;H- CH, 133/25.5° 1.4567 CsH;:NO,

VII® n-C;H- n-C;H; 143/24/ 1.4532 Ci:HzNO: 66.29 66.17 10.62 10.47 7.03 7.07

VIII® n-C.H;y CH; 103-04/1° 1.4586 CuHaNO, 66.29 66.28 10.62 10.46 7.03 6.93

IX* CH; n-C;H, 106-07/26° 1.4510 C-H;NO, 58.72 58.81 9.15 9.11 9.78 9.64

°Blemental analyses by Galbraith Laboratories, Knoxville, Tenn. *See (I). Chromatographed on Florisil. “Distilled through 30-cm.
Oldershaw column. °‘Distilled through 30.5-em. Scanco semimicro concentric tube column. ‘Distilled through 13-cm. Vigreux column.

! Present address: School of Pharmacy, University of Mississippi, University, Miss.
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