INTRAMOLECULAR CYCLIZATION OF PROPARGYL
ARYLCARBAMATES
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it was found that the products of intramolecular cyclization of alkynyl arylcarbamates have
an oxazolidine structure.

We have previously shown that when a-cyanoalkyl esters of arylcarbamic acids are heated in the
presence of pyridine or red mercuric oxide they undergo intramolecular cyclization to give oxazolidine
derivatives [1]:

ArNHCOOCRR  GsHsN — Ar—N——~C=NH
C=N Hs0 0=C\0,C—RR'

We have synthesized I-VIII, which contain a C==C ftriple bond in place of the C==N triple bond, by
reaction of aryl isocyanates with alkynyl alcohols, as described in an American patent [2].

ArNn=C=Q + HOCRR'C=CR” —= ArNHCOORR'C=CR"
-viny

In pyridine at high temperatures these alkynyl carbamates (I-VII) are cyclized to 2-oxo-3-aryl-4-
methylideneoxazolidines or their 5,5'-dimethyl derivatives:

Ar—-N———]—
I-VHl ——e cH,
o RR’

IX-X11

Inasmuch as the literature contains contradictory data regarding the six- [3] or five-link [4] struc-
ture of the condensation products, in the present paper we present new arguments in favor of oxazolidine
structure of IX-XII. Absorption bands characteristic for C==C and ==CH groups (2100, 3300 cm™}) are
absent in the IR spectra of these compounds, but bands corresponding to the absorption of an exocyclic
C=CH, group [5] at 1635 and 1630 cm™! and corresponding to the absorption of the C=0 groups of the
oxazolidine ring {6} at 1730 and 1690 cm™ appear.

In addition, the presence of an oxazolidine ring in the heterocyclization products was confirmed by
some of their transformations. The product of intramolecular cyclization of propynyl N-phenylcarbamate
was used as the object of the investigation. The previously described carboxymethyl N-phenylcarbamate
(XIm), which is converted to 3-phenyloxazolidine-2,4-dione (XIV) on heating [7], was obtained by oxidative
degradation of this product:

CH—N—C=0 | - N
% et | - € HNBCO0CH,Co0H — CfTHTTTE=0
0=C o-CHy ; 0=Cy . CH,

Xt Xiv

However, the formation of XTI might have been represented as oceurring not only from a five-
~membered ring but also from a six-membered ring.
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TABLE 1. Ar-NHCOOCRR'C
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* Mp 103.2-103.5° [2], 98-99° [4].

f Mp 62.4-62.7° [2].

0 o

¢~ N0 € H—N" 0
| e ——= C.H,NHCOOCH,CO0K —— XIi}
H=Cx CH, 0=CxCH, 6 2
| 1
H 0

The choice between these two schemes could be made only if we
were able to isolate the intermediate 3-phenyloxazolidine-2,4~dione,
the formation of which would confirm the presence of a five-membered
ring. However, the isolation of this compound under the conditions of
the oxidation reaction does not seem possible. The assumption that
the intermediate 3-phenyloxazolidine-2,4-dione is cleaved to car-
boxymethyl N-phenylcarbamate under the influence of the potassium
hydroxide liberated during the oxidation by potassium permanganate
was confirmed. We have previously shown that the hydrochloride of
2-ox0-3-phenyl-4-iminooxazolidine is extremely unstable in aqueous
media and undergoes hydrolysis to give 3-phenyloxazolidine-2,4-djone
[1], which, as demonstrated by our special experiments, is actually
converted completely to carboxymethyl N-phenylcarbamate under the
influence of dilute potassium hydroxide solution at room temperature.

Data obtained during the acid hydrolysis of the starting hetero-
cycles constitute evidence in favor of the five-membered ring. It was
shown that most of the compounds obtained are resinified under the
influence of concentrated hydrochloric acid. An exception to this is
the product of heterocyclization of o, -dimethylpropynyl N-phenyl-
carbamate, the acid hydrolysis of which gave aniline hydrochloride.
The formation of the latter could again be represented by two schemes,
which, however, should lead to the preparation of different carbonyl
compounds.

HC)
N T CHSNHE—C—(CHy); —= CH NH, HCl = 0=

H,C OH H,

0

G0 HCl
hods dmichy, T CeMsNHCH=CH—C—(CHy), — CHoNRy HCI + O=CHCH,~C—(CHy).
o :

OH nH

The carbonyl compound formed was identified in the form of the
dinitrophenylhydrazone. If the starting compound is an oxazolidine
derivative, one should have expected the formation of 3-methyl-3-hy-
droxy-2-butanone, the dinitrophenylhydrazone of which is described in
[8] and melts at 139-140°. The dinitrophenylhydrazone that we iso-
lated does not depress the melting point of an authentic sample of 3-
methyl-3-hydroxy-2-~butanone dinitrophenylhydrazone.

EXPERIMENTAL

The IR spectra of mineral oil suspensions of the compounds
were recorded with a UR-10 spectrometer. The individuality of the
substances was monitored by thin-layer chromatography (TLC) on
activity II Al;Os in an acetone—hexane system (20: 80 or 15: 85), and
the chromatograms were developed with a 0.5% solution of AgNO,
and in UV light.

Alkynyl Esters of Arylcarbamic Acids (I-VIII, Table 1). One to
two drops of pyridine were added with stirring and cooling with ice
water to a mixture of 20 mmole of aryl isocyanate and 22 mmole of
alkynylcarbinol, and the mixture was allowed to stand overnight at
room temperature. The reaction product was recrystallized from
octane.
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"TABLE 2. Oxazolidines

L

! i Empirical %  Found, % % _Cale,, P °

[y~ I

g8 A | R R imp°C | PRy i

g8 ‘ , 1 | formula gc;H‘N c HNE
IX | CeHs 1 CHg\ CHg | 124—195* - cmH,aNo2 '0,69;71,3‘6,1‘7,’2?70,9.6,45 69 94
X | CeHs H UH | 89-90t | CioHNO, 1068 689 49 8.2 686 51 80 86
XL p-ClCH, | CHy | CHy | 127128 | CiHiNOLCI | 0,34 60,350 6.2 60,6 50 59 95

XI| pCiCHe | H [ H | U7=118 | CoHsNO,Cl {057 569 41{6,2 57,3 3,8 6,7 98

S — \Yi

* Mp 131.5-132° [2], 94~95° [4] (the difference between the melt-
ing points is apparently explained by the fact that the authors
isolated the alkynyl carbamate rather than the cyclic product)

T Mp 97.5-98° [2]

3-Aryl-4-methylene-5,5-alkyl(dialkyl)oxazolidin-2-one (IX-XII, Table 2). A 0.025-g sample of pyri-
dine or triethylamine was added to 5 mmole of the alkynyl arylcarbamate, and the mixture was heated on
an oil bath at a temperature 10-20° higher than the melting point of the starting material for 4-8 h. The
products obtained were recrystallized from octane.

Carboxymethyl Carbamate (XII). A) Finely ground potassium permanganate (4.5 g) was added in
portions with vigorous stirring in the course of 5 h to a cooled (to 5-8°) mixture of 3 g of X in 40 ml of
water. The next day, the mixture was stirred for 2 h, after which it was filtered, and the filtrate was
washed repeatedly with hot water. The aqueous solution was evaporated to dryness, and the residue was
acidified with dilute (1 :1) hydrochloric acid (3-4 ml). The acidic mixture was extracted with ether, the
ether was removed at room temperature, and the residue was recrystallized from water. The yield of
ester XIII with mp 140° was 1.2 g (36%). Found, %: N 7.23. C,H,0,. Calculated, %: N 7.18. Heating of
the latter at 140-160° for 0.5-1hgave 3-phenyloxazolidine-2,4~dione withmp 124-126°, No melting-point
depression was observed for a mixture of this product with a genuine sample,

B) A 0.17-g (0.1 mole) sample of 3-phenyloxazolidine-2,4-dione was added to a solution of 0.056 g
(0.1 mole) of potassium hydroxide in 5 ml of water, and the resulting solution was acidified with hydro-
chloric acid, and the newly generated crystals were removed by filtration to give 0.15 g (80%) of a product
with mp 140-141°,

Hydrolysis of 3-Phenyl-4-methylene-5,5-dimethyloxazolidin-2-one (IX). A mixture of 1 g (5 mmole)
of 3-phenyl-4-methylene-5,5-dimethyloxazolidin-2-one, 10 ml of concentrated hydrochloric acid, and 2.5
ml of water was refluxed until the oxazolidinone had dissolved completely. The water was removed from
the resulting solution and the residue was washed repeatedly with ether. The mixture was filtered to give
(96%) of aniline hydrochloride with mp 189-191°, The ether was removed from the filtrate, and the residue
was dissolved in ethanol to give 3-methyl-3-hydroxy-2-butanone, which was isolated in the form of the 2,4-
dinitrophenylhydrazone with mp 139-140° [7].
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