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nitroanthranil. A mixed melting point determina-

tion with an authentic sample’ showed no depres-
sion.

4-Nitroacetanthranil® (ITI) was obtained by
heating I with acetic anhydride, which further
confirmed its structure.

Ezxperimental’

2,4-Dinitrophenylacetie acid was obtained by the nitration
of phenylacetic acid with fuming nitric acid .8

6-Nitroanthranil (I).—A solution of 4.0 g. of 2,4-dinitro-
phenylacetic acid in 30 ml. of concentrated sulfurie acid
was heated for 2 hr. at 120-130° in an oil bath. The mix-
ture was poured over crushed ice. A dirty white precipitate
so obtained was washed with sodium bicarbonate solution.
The residue was purified with activated charcoal and re-
crystallized from alcohol to give 1.0 g. of colorless solid,
m.p. 133°. A mixed melting point with 6-nitroanthranil®
showed no depression.

Anal. Caled. for C;HN:O;: C, 51.2; H, 2.4; N, 17.1.
Found: C, 50.8; H, 2.5; N, 16.6.

Hydrazine Salt of 6-Nitroanthranil.—A solution of 0.25 g.
of IT'in 10 ml. of aleohol and 1.5 ml. of hydrazine hydrate
was allowed to reflux for 0.5 hr. On cooling, 0.20 g. of
vellow needles separated, m.p. 175° (lit.,> m.p. 175°).

Anal. Caled. for C;HgN:O;: N, 28.6. Found: N,
28.3.

5,5'-Dinitroazoxybenzene-2,2’-dicarboxylic Acid (II).—A
solution of 3 g. of sodium dichromate in 8 ml. of water was
added gradually to a boiling solution of 0.5 g. of I in 10 ml.
of acetic acid, 6 ml. of water, and 2.5 ml. of concentrated
sulfuric acid and the mixture was refluxed for 1 hr. The
acid erystallized from the cold solution in lemon yellow
cubes, m.p. 295° (lit.,> m.p. 285°).

Anal. Caled. for CHsN():  neut. equiv., 188,
neut. equiv., 190.5.

2-Amino-4-nitrobenzoic Acid.-——A solution of 1.5 g. of
sodium carbonate in 10 ml. of water was added to 0.5 g. of
1 and refluxed for 0.5 hr.  The filtrate on acidification gave
orange plates, m.p. 261°. Mixed melting point with an
authentic sampled of 2-amino-4-nitrobenzoic acid was un-
depressed.

4-Nitroacetanthranil (III).—A solution of 0.5 g. of 6-
nitroanthranil, 6 ml. of acetic anhydride, and 0.5 g. of
zinc acetate in 2 ml. of glacial acetic acid was refluxed for 4
hr. On cooling, the crystals were separated and on re-
crystallization from acetic acid yielded pale yellow erystals,
m.p. 138°.

Anal. Caled. for CoHegN:Os:
C, 52.3; H, 2.6.

Found:

C, 52.4; H, 2.9. Found:

(5) 8. 8. Joshi and I. R. Gambhir, J. Am. Chem. Soc., T8, 2222
(1936).

(6) I. R. Gambhir, Ph.D. thesis, Univeisity of Agra, 1956.

(7) Meltine points are uncorrected.

(8) A. 1. Vogal, “A Textbook of Practical Organic Chemistry,”
Longman Green and Co. Ltd.. London, 1956, p. 758.
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The synthesis of a series of monosubstituted
triptych-boroxazolidines has been reported in a
previous paper from this laboratory® in which
the background for the undertaking is discussed.
It was pointed out in that paper that Steinberg and
Hunter* had detected a difference in rate of hy-
drolysis of ca. 10° between triptych-boroxazolidine
itself and the much more slowly hydrolyzed sym-
trimethyltriptych-boroxazolidine. Thus, in the
hope of obtaining a water stable triptych-borox-
azolidine unit to which an amino acid moiety
could be attached, the series of polysubstituted
triptych-boroxazolidines reported in this paper
was prepared.

The synthetic methods employed were similar
to those discussed previously.® The appropriately
substituted triethanolamine (III) was prepared
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(1) This work was supported, in part, by Grant No. CY-3275 from
the National Institutes of Health,

(2) The “‘triptych-boroxazolidine” nomenclature was proposed by
H. X. Zimmerman [Ann., 619, 28 (1858); ibid., 620, 4 (1959)] based
on an earlier suggestion of H. C. Brown [J. Am. Chem. Soc., T8, 2808
(1951)]. The Advisory Committee on Nomenclature of Organic
Boron Compounds favors the designation of 2,8,9-trioxa-5-aza-1-
borabicyclo[3.3.3]undecane (N-B) for the parent unsubstituted com-
pound.

(3) A. A. Schleppnik and C. D. Gutsche, J. Org. Chem., 28, 1378
(1960).

(4) H. Steinberg and D. L. Hunter, Ind. Eng. Chem., 49, 174 (1957).
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Tasie 1
SuBsTITUTED TRIETHANOLAMINES (III)

R: R: R; Ry Ry Formula
CH(CH,). H H H H CoH2NO;
CH.OCH,CH,CH; H H H H C1oHysNO,
CH,OCH(CHj;). H H H H C1oHesNO,
CH3 H CHs H H CnggNOS
CeH; H CH;: H H CisHaNOs
C.H; H CH; H CH; CyHsNOs
CH:CHQ H CHg H CH3 CloH21N03
CH(CHs), H CH; H CH; C;HxNO;
CeHs H CH; H CH; C;HiNOs
CH,OCH; H CH; H CH; C;HuNO,
CH,0C.H; H CH; H CH; CuHxNO;
CH,O0CH,CH.CH; H CH; H CH; CpHuNO,
CH.OCH(CHj). H CH; H CH; C;HxNO,
CH,N(CH,CH,CH;), H CH; H CH; C;:HuN.0O;

CHzNO H CHJ H CH:; C14H30N203
CH;
e
CHzN\ H CH; H CH; CHuwN:0;
CeH,
CH, CH; CH; H H CoHNO;
CH; CH; CH; H CH; C,HxNO;
CH; CH; CH; H CH; CiHuNO;

Nitrogen content Formula of Nitrogen content

B.p./mm.*  Caled. Found triacetate Caled. Found
130/0.03 7.32 7.47
174/0.01 6.39 6.34
190,/0.04 6.39 6.57
135/0.4 7.90 7.89 CuHuNOs  4.62 4.55
180/0.05 5.85 5.83 CiHyNOs 3.83 3.6Y9
135/0.5 6.82 7.08 C;sHyoNOs 4.23 3.80
135/0.05 6.89 7.02 CigHnNOg 4.25 4.25
130/0.02 6.39 6.42
170/0.03 3.53 5.63 CyuHzNOs 3.69 3.50
175/0.05 6.33 6.57 CiHyeNO;  4.03 3.77
170/0.08 5.95 6.17 CyHuyNO;  3.77 3.71
140/0.02 5.66 5.84 CuHuNOr  3.73 3.97
155/0.05 5.62 5.80
145/0.001 9.64 9.74 CynHyuN:Os 6.73 6.48
145/0.005 10.22 10.25 CyH3eN20s  7.00 6.90
180/0.03 .45 9.31 CnHyuN0s  6.03 6.27
125/0.05 7.32 7.35
130/0.5 6.82 6.96 CigHaeNOg  4.23 4.24
165/0.8 6.82 6.87

@ The figures in this column refer to the temperature of an air bath necessary to promote distillation at the stated pressure

in a two-bulb type apparatus.

TasLe 11
SUBSTITUTED TRIPTYCH-BOROXAZOLIDINES (IV)

Ry Re Rs Ry Rs M.p.
CH(CH,), H H H H 146-152
CH,0CH.CH,CH, H H H H 70
CH,OCH(CH,;), H H H H 110
CH; H CH; H H 140--148
CeH; H CH: H H 130-135
CZH:') H CH:; H CHs Ol]
CH=CH., H CH; H CH; 100-110
CeH; H CH; H CH;  155-158
CHQ()CH’; H CH:; H CH; (;1355
CH2002H5 H CHJ H CHg CGlass
CH,OCH,CH,CH, H CH;, H CH; Waxy
CH.OCH(CH,), H CH, H CH;  Waxy

C“zN/? H CH; H CH; 135110
.

CHy CH, (i, H H Waxy

C'H CH: ('H; H (*H,4 Waxy

('H; CH;, CH, CH. H Waxy

2 Purification by sublimation.
fication by reerystallization from acctonitrile—cther.

by interaction of a l-substituted or 1,1-disubsti-
tuted ethylene oxide (I) with a dialkanolamine of
the general structure II. Treatment of IIT with
tributyl borate then yielded the polysubstituted
triptych-boroxazolidine (IV).

Not unexpectedly the polysubstituted triptych
boroxazolidines proved to be more difficult to ob-
tain as sharp-melting solids than did the mono-
substituted counterparts, and in several instances
only waxy materials could be isolated. This may
be partly ascribed to the possibility for the existence
of diastereoisomers in compounds of the general
structure IV (whereas this is not true in the case of

Purifi- ~—~——Boron, ¥%9—~ —Nitrogen, %—
cation Formula Caled. Found Caled. TFound
@ CyH1sBNO; 5.44 577 7.04 7.33
2 C1oHyBNO, 4.793 5.06
a C1oHy BN Oy 4.73 4.98 6.12 6.29
a CsHisBNO; 5.8 35.39 7.57 7.78
¢ C13H1sBNO; 4.38 4.76 5.54 5.46
BN CIOHZOBNOS
4 C1oH1sBNO; 6.64 6.47 5.13 4.98
a CuHoBNOs 1.14 4.25 5.36  5.09
. C1oHBNO, 4.72  4.77 6.11 6.39
o CuHxBNO;, 1.45  1.44 5.76 5.99
a CnHaBNOy 421 434 5.8 5.98
@ C2HyBNO, +.21 4.35 5.45  5.68
" CrHgBNLOy 3,83 381 0.92 9.8l
¢ CyHBNO, 7.000 711
. CiaHaBN Oy 008 18I 6.06  6.54
e UIOH;’UBN():& (.1.1-)7 ‘545
» Purification by reerystallization from benzene-petroleum ether (b.p. 35-37°). ¢ Puri-

IV when R, R; = Ry = Rs H). The ex-
treme hygroscopicity of many of the polysubsti-
tuted triptych-boroxazolidines, however, suggests
that other factors might also be influencing the
physical nature of the products. In particular,
it appears possible that some of the polysubstituted
triptych-boroxazolidines are not well represented
by the structure IV in which intramolecular N-B
interaction is depicted but rather by a structure
in which such interaction is absent. Furthermore,
molecular weight determinations on the poly-
substituted compounds were 20-609; higher than
those calculated for the monomer, indicating the
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presence of substantial amounts of polymeric
material. In view of these properties the poly-
substituted triptych-boroxazolidines do not appear
to be particularly desirable units for attachment
to amino acid moieties for the preparation of water-
stable compounds.

Experimental®

Triethanolamine Derivatives of General Structure III.—
The triethanolamine derivatives listed in Table I were
prepared by the addition of the appropriate epoxide to a
chloroform solution of the appropriate diethanolamine.
After the initial exothermic reaction had subsided, the
solution was refluxed for several hours and the product then
worked up in the usual way and purified by distillation
through a short Vigreux column.

Triptych-boroxazolidines of General Structure IV.—
The triptych-boroxazolidines listed in Table II were pre-
pared by treating the triethanolamine (IIT) with an equiva-
lent amount of tri-n-butyl borate, distilling the n-butyl
alcohol, and purifying the residue by recrystallization
wherever possible.

Analytical Methods.—Basic nitrogen was determined by
titration with 0.1 N perchloric acid in glacial acetic acid
using Methyl Violet as indicator.® For the triptych-
boroxazolidines a 0.2-0.3-g. sample was dissolved in 50
ml. of 0.1 N perchloric acid in acetic acid, and the solution
was heated on the steam bath for 15 min. After cooling to
room temperature, the excess perchloric acid was back
titrated with 0.1 N sodium acetate in glacial acetic acid.
Boron content was determined by the method of Thomas.”

Acknowledgment.—We are indebted to Mrs,
T'ranziska Schleppnik for carrying out all of the
nitrogen and boron analyses as well as many of the
chemical preparations reported herein.

(5) All melting points were determined on a Kofier hot stage cali-
brated against compounds of known melting point. All boiling points
are uncorrected,

(6) E. F. Hillebrand and C. A. Pentz in “Organie Analysis,” Vol.
III, Interscience, Ine., New York, 1956, p. 145.

(7) L. H. Thomas, J. Chem. Soc., 820 (1946).

Reaction of Dichlorocarbene with Imines
A. G. Coox! axp Iinuis K. Fienns?

Research Department, Amoco Chemvicals Corporation, Whiting,
Indiana

Recetved March 15, 1962

Addition of dichlorocarbene to the carbon-
nitrogen double bond of benzalaniline has been
described.? This reaction has been extended to
other imines and an iminium salt.

The reaction of benzylidene p-chloroaniline (I)
with dichlorocarbene generated in sitw from potas-
sium ¢-butoxide and chloroform resulted in a 689
vield of 1 - p - chlorophenyl - 3 - pheny! - 2,2-
dichloroethylenimine (III). Similarly dichloro-

(1) Present address, Valparaiso University, Valparaiso, Indiana.

(2) To whom inquiries should be addressed.
(3) E. K. Fields and J. M. Bandri, Chem. Ind. (London), 1216 (1959).
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carbene was added to benzylidene-p-phenetidine
(II) to produce 1-p-ethoxyphenyl-3-phenyl-2,2-
dichloroethylenimine (IV) in 919, yield. The
hydrolysis of these products formed the correspond-
ing a-chloro-a-phenylacetanilides (V and VI) in
quantitative yields.

QCH:N—Q—X + :CCl, —

1. X=-ClI
II. X=—-0CyH;
Cl Ci
~ .
/C\
CH—N@X
III. X =—CI
IV. X=—-0C,;H;
leo
¢ 9
CH—C—N—@—X
V.X=-Cl
VI. X=—0C:H;

Treating an iminium salt, l-cyclohexenyl-N-
pyrrolidinium perchlorate (VII), with dichloro-
carbene, generated by refluxing sodium trichloro-
acetate in ethylene dichloride,* resulted in the for-
mation of N-(1-trichloroacetoxy-1-carboxycyclo-
hexyl)pyrrolidine (VIII) in 299, yield. From the
evolution of hydrogen chloride gas by the reaction
mixture and from the composition of the final
product, there evidently was residual water present
in the sodium trichloroacetate, as the ethylene di-
chloride and the reaction apparatus were dry.
The product was identified by its analysis, molecu-
lar weight, and infrared absorption spectrum.
The infrared spectrum exhibited maxima at 1755
and 1625 em.—!; the former was due to C=0O
stretching of the trichloroacetoxy group, and the
latter to C==0 stretching of a tertiary amide group.
TFurther proof of structure of VIII was given by
reduction with lithium aluminum hydride, which
resulted in the formation of 1-(N-pyrrolidylmethyl)-
1-hydroxycyclohexane (IX). It was rather un-

0
Ot s O
N
CICH,CH,Cl
i—(]
S Clo, g
Vi VIII
OH
1, LiAlH, N <—__><
2, Na3S0y, H,0 CHZ—NG
X

expected to find the trichloroacetoxy group in
place of the chlorine atom at the 1-position in
VIII. The trichloroacetoxy compound was prob-

(4) W. M. Wagner, Proc. Chem. Soc., 229 (1959).



