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proditet (5.6 g., 62° ) was obtained by recrystallization from
CCl; infrared (Nujol): NH at 3350, C=0 at 17335 m and 1653 s,
SOs at 1343 and 1370 ¢, 1L
Anal. Caled. for CisHisNoOsS: C, 49.68; 11, 5.73; N, R.02; 8,
10.10. Found: C, 49.75; H, 3.71; N, 8.86; 3 10.24.
1-Acetyl-1-allyloxy-3-(p-tolylsulfonyl Jurea wus prepared simi-
larly, m.p. 155.5-156.5°, in 297 vield.

Anal. Caled. for CaHaNS,05: € 56.50; H, 4.93; N, 6.28; 5,
14.35. Found: C, 56.00; H, 4.97; N, 6.43; 8, 14.81.

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

2-Benzyloxy-4-(p-tolylsulfonyl)allophonate.—A solution of 3.2
g. (0.016 mole) of N-carbethoxy-O-benzyloxyhydroxylamine’¢
and 5.2 g (0.016 male) of p-toluenesnlfonyl isocyanate in dry
benzene was refluxed for 3 hr. The solvent was removed and 3.8
g. (60¢7), nmp. 97.5-09°, was abrained by reervstallization from
CCl,.

Anal. Caled. for CsHaoNoOgS: (8 53100 H, 5.10; N, 7.14; 3,
8.16. Found: C,55.06; H, 5.14; N, 7.26; %, 825,

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 isocyanate and 2.8 g.
(0.0123 mole) of N-benzoyl-O-benzyvlhydroxylamine in 25 ml. of
benzene was refluxed for 2 hr. The solvent was evaporated,
and the residie was recrystallized from acetone—petroleum ether
and a produet (IT) (3.0 g., 675%) was isolated, m.p. 120-130°,

Anal. Caled. for CuHueN3OwSs: C) 58,59 H, 4.71: N, 7.07:
=770 Found: G, 38.71; H, 4,79 N, 7.08; 8, 10.75.

From the mother liguor (acetone-petrolemnn ether) was ob-
tained 1.8 g. (339%) of a sceond solid (TIII), m.p. 92-04°. The
infrared spectrnm of IIT in chloroforn showed NH at 3420,
3400, 3355, and 3230-3275 (broad) and CO at 1675 em.7t.  The
oy, spectrum of I1T in GDCLy showed CHj 8 2.40, CH, 5.02,
ArH 7.21-7.87, 5 peaks 14H.

Anal.  Caled. for CoyHpNO83: €, 53.32; H, 3.533; N, 7.04:
O, 16.08. Found: C, 53.27; H,5.50: N, 7.04; O, 16.2%.

II was readily converted ta TII, ethyl p-toluenesulfonyl-
carbamate, p-toluenesulfonamide, and N-benzoyl-O-benzyl-
hydroxylamine when recryvstallization from ethanol was at-
tempted. III was readily decomposed to p-toluenesulfonanide
and N-benzoyl-O-benzylhydroxylamine by boiling with water.
and TIT could be formed by refluxing equimolar gquautities of p-
toluenesilfonamide and N-benzoyl-O-beuzylhydroxylamine in
ethanol.

11D Lo WoJones and . K. Fleek, J. Am. Chem, Soe., 50, 2023 (1928),
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Manothiophenyl malonate is a usefnl intermediate in the syii-
thesis of malonyl coenzyme A, hnt althongh two methods of its
preparation have been reported! 2 the prodnet has in each cuse
been an oil. By a moadification of the method of Trams and
Brady! we have isolated the prodnet as an analytically pure
ervstalline solid.

Experimental Section®

To a mixtnre of 4,17 g. (40 mmoles) of malonie acid and 30
ml. of dimethylformamide was added at 1-53°, 2.2 g. (20 mmoles)

(1} E.G. Trams anll R, O. Brady. J. Adm. Chem. Soc.. 82, 2072 (1960).

(2) R. Bressler and 8. J. Wakil, J. Biol. Chem., 286, 1643 (1961).

13) The melting point was determined in a capillary by means of a calj-
lirated, electrically heated block. Ultraviolet anil infrared spectra wert
measurell, respectively, by Beckman DU and Perkin-Elmer 137-1 spectro-
phiotometers, Flemental analyses were carried out hy Clark Microanalytiral
Lahoratory, Urbana, Il
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of henzenethiol© all ot oncer a dark blue solmion vesnlied. A
sabition of 9.1 g. (44 mmoles) of dievelohexyviearbodinmide ny 50
ml. of dimethylformamide was placed by an addition Taomeel oyl
added dropwige to 1the magnetically stivied solntion o1 1 3%,
Addition was completed 1 30-45 nun. The mixOwe was then
stirred for 2-3 hr. at 0-3° Dnring the addition md snbsegnearo
stirring (he color changed fram hlne to vellow,  The nixtire was
added to 600 ml of ice water, stirred Tor several minntes,
collected on a ginteved-glass timmel.  The vellow solid, whivly con-
sisted mainly of dievelobexviirea, wos washed with A0 ml. of
lce water and 2000 ml of ether.  The 1wo phases of the filtrate
were separated and the wqneons phase was exivacted with 20b
ml. of ether.  The etherenl exiracts were combined and washed
with ToU ml of .01 3 HCHand 200 ml of tee woter. This sab-
tion was theo dried M esOs, Dareo) for 005 hy, The sofverd was
removed by oo rotary evaporator at room temperaone vod -
dneed pressire. The residnat golden hrowic oil wos dissolved iy
1) ml of tolnens and dilnted with 40wl of perrolenm cber
ih.p. 30-60°)  The nearly colorless erystals which seporated
were collected and recryvetathzed from the same =olveot. T'he
vield was 0.0-0.7 g (13-18C ) m.p, T2-73°, nlhavelet absarps
Hon egr®™ 4200, A 104, CHCY solntion in o 0.1-nmn, NoCl el
absorbed gtrongly i the infrared at 1740 ¢,

Anal. Caled. {or C,HzO:5: C0 55000 1 L1t =0t
Fonnd: (4, 33,07 HO400: S0 1644,

(1) Benzimetldol freqgaently caosks spyverre dematitiss Wabiar wloves

honld be worn and all operations slould e cowdnena  an ribeient Lood.
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The reaction of chloramine with heterocyelic mereaptans has,
in every instance that wag investigated, resnlied exclusively
in the sulfenamido derivative.  The resulting componnds are of
considerable interest becanse of the known hiological and agri-
enltural application of the closely related mninopyridine analogs? =
and the extremely potent germicidal action of 2-mercaptopyridine
N-oxide.?

Experimental Section

All the melting points were taken in capillary tabes and were
corrected (ASTAM specification thermometers).  The moleenlar
weights were obtained by nuse of a Mecrolab 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 M Nu(1Cl
solution to 278 ml. of 1.84 37 NH; solution previeusly 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 sodinn salt
was prepared by dissolving 16.5 g. 10.15 mole) of 2-mercapto-
pyridine in 75 ml. of 2 3 NaOR solution.  The prodnet pre-
cipitated immediately on addition of the sodinm salt to the
chloramine solution. The c¢rude product was filtered, dried
ander vacinm to remove excess water, and recrystallized from a
petrolenm ether—isopropyl aleohal mixture.  This resulted in
10.5 g. (554 yield) of a while crystaltine prodnet, m.p. 70-80°,

The other componnds were made with appropriate modifica-
tions of the general method described above. ‘The resvlts are
listed in Table 1.

11) M. E. Thompson. C, P Swanson, and A0 Go Nornoan. Botup., (Faz,
107, 476 (1b46).

(2} F. Leonard, I. \. Barkley, E. V. Urown, . I, Andeyson, aud DAL
Green, Antibiot. Chemotherapy, 8, 261 (1136).

(3) W. A, Lottand E. Shaw, /. A Chem. Soc., 71, 71 (14941,
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TasLe I
Anar¥TicaL RESULTS FOR HETEROCYCLIC SULFENAMIDES
Yield, M.p., ~—=Mol. wt.— Caled.. % Found, %
Compd.® % °C. Formula Caled.  Found C H N S C H N S

2-Pyridinesulfenamide 35 79-80 Cs;HgNSS 126 122 47.6 4.8 22.2 25.4 47.7 5.2 22.1 25.3
4-Methyl-2-pyridinesulfena-

mide 46 79-80 CeH;N.S 140 145 51.4 3.7 20.0 22,9 51.2 5.8 20.1 22.7
2-Pyrimidinesulfenamide 40 110-112 CH;N,S 127 133 378 3.9 33.1 25.2 37.7 3.8 33.6 25.0
4-Methyl-2-pyrimidinesulf-

enamide 42 114-116 C;H;N;S 141 149 426 5.0 20.8 22,7 427 5.0 30.2 22.5
Sodium 2-s1lfenamido-6-

methylpyrimidine-4-olate

monohydrate 58 280-285 C;HgN;NaO.S 30.5 4.0 21.3 16.2 30.4 3.5 20.9 16.5
2-(Pyridyl 1-oxide )sulfena-

mide 40 146-148 C;HEN:08 142 136 42.3 4.2 19,7 22.5 422 4.6 20.0 22.5

¢ All of the compounds were recrystallized from benzene-petroleum ether (b.p. 65-110°) except 2-pyridinesulfenamide (isopropy
alcohol-petroleum ether), sodium 2-sulfenamido-6-methylpyrimidin-4-olate monohydrate (water), and 2-(pyridyl 1l-oxide)sulfenamide

{methanol.)

Potential Inhibitors of Cancerous Growth.
Y. Substituted Benzylidene Derivatives of
p-Ribose as Synthetic Intermediates
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The selection of ribose as a ‘“‘carrier’” molecule in the design!
of anticancer compounds with enhanced specific action (XI) is
suggested by its role in cellular nucleic acid synthesis. Ribose
compounds selectively phosphorylated? on positions 3 and 5 may
be anticipated to be particularly favorable with respect to bio-
logical reactivation in actively growing cancer cells. In this
respect, the anisylidene group has been found to be suitable for
the selective protection of hydroxyls on positions 2 and 4 in the
course of these syntheses.

New crystalline anisylidene bp-ribose derivatives (II-1V)
that may be used in the synthesis of new anticancer compounds
have been obtained (see Scheme I).

The structural proof of IT was based on evidence obtained by
means of acetylation and reduction studies. Demercaptalation
-of 3,5-di-O-acetyl-2,4-O-anisylidene-p-ribose di-n-propyl dithio-
acetal (V) in aqueous acetone in the usual manner produced an
-0il which was reduced with sodium borohydride, and the product
then was acetylated to yield an optically inactive crystalline prod-
uct VII. Upon deacetylation of this product, another optically
inactive crystalline product VIII was obtained. These results
may be construed as evidence of a symmetrical structure of the
molecule.? It was therefore inferred that VII was 1,3 5-tri-O-
acetyl-2,4-O-anisylideneribitol, which in turn required VIII to be
2,4-0O-anisylideneribitol.

Experimental Section

All reagents and solvents were of ordinary grade quality.
When required, solvents were purified and dried according to
standard methods.* All evaporations, unless when stated other-
wise, were conducted in a rotary flash evaporator at water aspira-
tor pressure. Melting points were determined on a Kofler
apparatus and are uncorrected. Infrared spectra of the com-
pounds prepared were obtained on a Unicam SP. 200 recording
spectrophotometer, using a 3% solution in CHCl; in a 0.1-mm.

(1)(a) W.J. Serfontein and J. H. Jordaan, J. Org. Chem.. 27, 3332 (1962);
(b) J. H. Jordaan and W. J. Serfontein, 1bid., 28, 1395 (1963).

(2) M. 8mith, G. I. Drummond, and H. G. Khorana, J. Am. Chem. Soc.,
83, 698 (1961).

(3) H. Zinner and H. Schmandke, Chem. Ber.. 94, 1304 (1961).

(4) A. L. Vogel, “A Textbook of Practical Organic Chemistry,"
Longmans, Green and Co., New York, N. Y., 1957.
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NaClcell. TUltraviolet spectra were obtained on a Beckman DK2

recording ultraviolet spectrophotometer. Elementary analyses
were done by the Microanalytical Section, National Chemical Re-
search Laboratory, C.S.I.R., Pretoria.
2,4-0-Anisylidene-p-ribose Di-n-propyl Dithioacetal (II).—
Anisaldehyde (4.36 ml., 36 mmoles) was added to a solution of
p-ribose di-n-propyl dithioacetal (8.53 g., 30 mmoles) in 20 ml. of
dioxane and the solution was cooled to 5-10° in an ice bath.
To this solution was added a mixture of 29 ml. of concentrated
HCI (sp. gr. 1.16) and 16 ml. of water, previously cooled to 5-10°,
and the mixture was shaken vigorously with intermittant cooling.
Within 1 min. a precipitate formed. After 4 min. ice water (10
ml.) was added and the mixture was shaken for another min.
The product was then filtered rapidly and washed with ice water
(50 ml.). The precipitate was taken up in 500 ml of ethyl
acetate and successively washed with cold saturated NaHCO;
and water. After drying (NasSOi), the ethyl acetate was
evaporated under reduced pressure to yield 11.0 g. of a crystal-



