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proditet (5.6 g., 62°¢) was obtained by recrystallization from
CCly; infrared (Nujol): NH at 3350, C=0 at 1735 m and 1653 s,
SOz at 1343 and 1170 ¢,
Anal. Caled. for CisHisN.OsS: C, 49.68; 11, 5.73; N, R.02; 8,
10,19, Found: C, 49.75; H, 5.71: N, 8.86; %, 10.24.
1-Acetyl-1-allyloxy-3-(p-tolylsulfonyl)urea was prepared simi-
larly, m.p. 155.5-156.5°, in 209, vield.

Anal. Caled. for CaHaNaS005: CL56.50; H, 4.93: N, 6.28: 8,
1435, Found: €, 56.00; H, 4.97; N, 6.43; S, 1481,

This product decomposed to give p-toluenesulfonamide upon
cliromatography on alumina.

2-Benzyloxy-4-( p-tolylsulfonyl)allophonate.—A solution of 3.2
g. (0.016 mole) of N-carbethoxy-0-benzyloxyhydroxylainine!¢
and 3.2 g (0.016 mole) of p-toluenesulfonyl isocyanate in dry
benzene wag refluxed for 3 hr. - The solvent was removed and 3.8
g. (60¢7), m.p. 97.5-99°, was abrained by recrvstallization from
CCl,.

Anal. Caled. for CyHuN2O6S: €, 55.10; H, 5.10; N, 7.14; 8,
8.16. Found: C, 55.06; H, 5.14; N, 7.26: % 8.25.

p-Toluenesulfonyl Isocyanate with N-Benzoyl-O-benzyl-
hydroxylamine. Formation of Complexes. 1,3-Bis(p-tolyl-
sulfonyl)urea with N-(Benzyloxy )benzamide (II) and N-(Benzyl-
oxy)benzamide with p-Toluenesulfonamide (III).—A solution of
4.9 g. (0.025 mole) of p-toluenesulfonyl isocvanate and 2.8 g.
(0.0123 vole) of N-benzoyl-O-benzyvlhydroxylamine in 25 ml. of
benzene was refluxed for 2 hr. The solveni was evaporated,
and the residile was recrystallized from acetone-petroleum ether
and a product (I1) (5.0 g., 6745) was isolated, m.p. 120-130°,

Anal. Caled. for CogHaoN3Om%0: () 58, H, 4.71; N, 7.07:
=077 Foid: €, 38.71; H, 4.79; N, 7.08; 8, 10.73.

From the mother liguor (acetone-petrolemn ether) was ab-
taied 1.8 g. (3397) of a seeond solid (TIT), m.p. 92-94°. The
mfrared spectrim of IIT in chloroform showed NH at 3420,
3400, 3355, and 3230-3275 (broad) and CO at 1675 em.—L. The
. spectrum of 11T in GDCly showed CH; 8 2.40, CH. 5.02,
ArH 7.21--7.87, 5 peaks 14H.

Anal. Caled. for CyHpNO83: €, 53.32; H, 5.53; N, 7.04:
0, 16.08. Found: C, 53.27; H, 5.50: N, 7.04; 1), 16.2%.

IT was readily converted to TII, ethivl p-toluenesulfonyl-
carbamate,  p-toluenesulfonamide, and N-henzoyl-O-benzyl-
hydroxylamine when recrvstallization from ethanol was at-
tempted. III wag readily decomposed to p-toluenesulfonamide
and N-benzoyl-O-benzylhydroxylamine by boiling with water,
and ITT could be formed by refluxing equimolar gquauntities of p-
toluenesulfonamide and N-benzoyl-O-beuzvlhydroxylamine in
ethanol.
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Monothiophenyl malonate is a usefnl intermediate in the syii-
thesis of malonyl coenzyme A, bnt althongh two methods of its
preparation have been reported! 2 the prodnet has in each case
been an oil. By a madification of the method of Trams and
Brady! we have isolated the prodnet as an analytically pure
crvstalline solid.

Experimental Section®

T'o a mixture of 4.17 g (40 nunoles) of malonice acid and 30
ml. of dimethylformamide was added at V-5°, 2.2 g. (20) mmoles)
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13) The melting point was determined in a capillary by means of a cali-
Lrated, electrically heated block. Ultraviolet anll infrared spectra werr
measurell, respectively, by Beckman DU and Perkin-Elmer 137-1 spectro-
phiotometers. Elemental analyses were carried out hy Clark Microanalytiral
Lahoratory, Urbana, Il
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of henzenethiol® all ot once: a dark hlne solmion resnlied. A
salntion of 9.1 g. (44 mmotes) of dievelohexyiearhadinnide i 5o
wl. of dimethylformamide was placed v an addition Taoned ma

added dropwise to rhe magnetically stirred solntion o1 1 5%,
Addition was completed 1y 30-45 . The mixtwre was then
stirred for 2-3 b, at 0-3° Dnring the addition mad snbsegnero
stirring the color changed from hhie to vellow.,  The niaxtnre was
added to 600 ml. of ice water, stirred Tor several mbmtes, mal
collected ona sintered-glass fiimmel.  The vellow solid, whirh cone-
sigted mainly of dievelobexvinrea, wos washed with 150 il of
ice water and 200 ml of ether. The 1wo phases »l the filirate
were separated and 1he aqueous phase was exivacted with 2
ml. of ether. The ethereal exiracts were combined and washed
with 1o ml of ¢.01 3/ HCLand 200wl of lee woter. This saln-
tion was thec dried { MgsO:, Daveo; Tor 004 T Tle sofverd wis
removed by a rotary evaporator at room temperaowe pad -
dneed pressnre. The residnal golden hrowrcoil was dissolved in
10 ml o tolnens and dilnted with 4H wl of parolenm @her
Ih.p. 30-60°) The nearly colorlegs ervstuls which seporated
were collected and recryvetathized from the smne solveat. The
vield was 0.0-0.7 g (13-18C ) mp, 7227057, nltravelet absarp-
Uon &% 4200, A 104, CHCL solntion in s 0. -mnn, Na ¢l eell
absorbed strongly in the infrared at 1740 ¢,

Anal. Caled. {or CuHzOu8: ¢ 55000 1, 41t =0 t60.
Fonnd: ', 45,07 H, 4000 81644,

i) Benzinetldol freqaently caoses =pyverre dermativiss Mabdar gloves

shonld Le worn and all operations slould Ge condnenad i an rilicient Lood.
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The reaction of ehloramine with heteroeyelic mereaptans has,
in every instance that was investigated, resnlied exclnsively
in the sulfenamido derivative.  The resulting componnds e of
congiderable interest becanse of the known hiological and agri-
enltural application of the closely related aminopyridine analogs? -*
and the extremely potent germicidal netion of 2-mereaptopyridine
N-oxide.?

Experimental Section

All the melting points were taken in capillary thbes and were
corrected (ARTAL specification thermometers).  The molecular
weights were obtained by nse of a Mecrolah Osmometer, Maodel
302, Snerose and benzil were emploved as standards,

2-Sulfenamidopyridine.—An aqueous solution of chloramine
was prepared by the slow addition of 90 ml. of iced 1.84 W NaOCL
golution to 278 ml. of 1.84 37 NH; solution previously cooled to
~5°. To the resnlting chloramine solution, an aqueous solition
of the sodium salt of 2-mercaptopyridine was added slowly tuking
care that the temperatmre did not exceed 5% The sodimn salt
was prepared by digsolving 16.5 g. 10.15 mole) of 2-mereapto-
pyridine in 75 ml of 2 3 NaOR sclution.  The prodnet pre-
cipitated immediately on addition of the sodinm salt to the
chloramine solntion. The c¢rnde product was filtered, dried
ander vacinn to remove excess water, and recrystallized from a
petrolenm ether—isopropyl aleohol mixture.  This resnlted in
10.5 g. (5534 yield) of a white crystalline prodnet, m.p. 70-80°,

The other componnds were made with appropriate moditica-
tions of the general method described above. The resplts ure
listed in Table I.
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