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The desired material could not be obtained by refluxing
a solution of pyrenecarboxaldehyde and aminopyridine in
ethanol.

The imine was hydrogenated for 4 hr. at 2.5 atm. pressure
in ethanol. Recrystallization from butanol gave a 787, yield
of fine ivory-colored needles, m.p. 165-167°. Another re-
crystallization from ethanol afforded an analytical sample
of N-(2-pyridyl)-1-pyrenemethylamine of the same melting
point.

METHOD C. I1-Pyrenemethylamine hydrochloride. 1-
Pyrenecarboxaldehyde oxime was prepared by the pyridine
method* from 1-pyrenecarboxaldehyde and hydroxylamine
hydrochloride in the presence of pyridine using ethanol as a
solvent. After recrystallization from butanol a 789, yield
of yellow needles was obtained. Another recrystallization
from butanol afforded an analytical sample, m.p. 191.5-
192.5°.

(4) R. L. Shriner, R. C. Fuson, and D. Y. Curtin, “The
Sytematic Identification of Organic Compounds,” Wiley,
New York, 1956, p. 254,
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Anal. Caled. for CyH;NO: C, 83.24; H, 4.52; N, 5.71.
Found: C, 82.89, H, 4.32; N, 6.05.

The oxime was reduced catalytically according to a
method described by Hartung? for the preparation of benzyl-
amine from benzaldoxime. A mixture of 2.0 g. (0.0081 mol.)
of 1-pyrenecarboxaldehyde oxime, 150 ml. of ethanol con-
taining 0.0405 mol. of hydrogen chloride, and 2.0 g. of 5%
palladium on charcoal was hydrogenated at 3.4 atm. pres-
sure at room temperature for 2 hr. The mixture was brought
to boiling and filtered. The filter cake was extracted with
more boiling ethanol. After removal of solvent from the
combined extracts, the residual solid was dissolved in much
boiling water and filtered. Addition of hydrochloric acid to
the filtrate and cooling afforded 1.56 g. (72%) of a nearly
white solid.

Soutu CuArLEsTON, W. Va.

(5) W. H. Hartung, U. S. Patent 1,989,003, Jan. 29,
1935.
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Preparation of Some Sulfonylhydrazide Derivatives of s-Triazine'

G. F. D’ALELIO sxp ROBERT H. BECKER

Received August 14, 1959

Arylsulfonylhydrazides react with cyanuric chloride at 0-10° to replace one chlorine atom; these products react smoothly
with secondary amines to produce 2,4-diamino-6-arylsulfonylhydrazido-s-triazines. A series of new compounds were pre-

pared by the reaction sequence which is described in this paper.

The preparation of a series of N*-sulfanilamide
derivatives of s-triazine (A) was described in a pre-
vious paper from this laboratory.? It was originally
planned to prepare a corresponding series of N'-
sulfanilamide derivatives (B); however all attempts
in this direction failed.? It was then decided to sub-
stitute the sulfonylhydrazido moiety (R-SO.-
NHNH-) for the sulfonamido group (RSO,NH-)
and prepare a series of arylsulfonylhydrazide deriva-
tives (C) to be submitted for pharmacological

screening,. *
NH—QSG«ZNHQ fSOZONHZ

| . NOSN
A N
X N X 4 Xx NX g
NHNHsor<::>~R
N

NZ>N
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X NX ¢

(1) Abstracted from a portion of the Ph.D. thesis of
Robert H. Becker, University of Notre Dame, 1959.

(2) G.F.D’Alelio and H. J. White, Jr., J. Org. Chem., 24,
643 (1959).

(3) H. J. White, Jr., Ph.D. Thesis, University of Notre
Dame, Octoher, 1957.

(4) Pharmacological testing is being carried out by Merck
Sharp and Dohme Research Laboratories, Rahway, New
Jersey.

This work shows that cyanuric chloride (III)
reacts with one mole of an arylsulfonylhydrazide
(I1), in the presence of sodium bicarbonate, at 0-10°
to form a 24-dichloro-6-arylsulfonylhydrazido-s-
triazine (IV). These compounds are isolated in good
yield from aqueous dioxane solution. Because of the
reactivity of the remaining chlorine atoms on the
triazine nucleus, it is very difficult to effect a good
purification of these dichloro-s-triazines. However,
it was found that the products as obtained from the
reaction mixture and washed with water and tolu-
ene would work very well in the subsequent reac-
tions, thus eliminating a lengthy purification which
involved high loss of material.

Although none of the dichloro intermediates
were purified enough to obtain good analyses, they
separated from the reaction mixture as dihydrates.
When a sample was dried in a vacuum oven at 50°
to 100° for varying periods of time, the calculated
amount of weight was lost and subsequent reactions
utilizing anhydrous material gave yields compar-
able to those utilizing the dihydrated intermediates.

The arylsulfonylhydrazides (II) used for the
preparation of the dichloro-s-triazines were pre-
pared from the corresponding arylsulfonyl chlo-
rides (I) using the procedure of Curtius and Stoll®
with slight variations.

(5) T. Curtius and W. Stoll, J. prak:. Chem., 112, 117
(1926).
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TABLE I
ARYLSULFONYLHYDRAZIDO~8~TRIAZINE
R
>_N
N/ _\>—NHNHSOZ—</}R’
b
»
Com- Yield,
pound R R’ Recryst. Solvent M.P,°C.2 A
1 Cl-H,O H —_ 161.0-163.0 64,20
2 C1-Hz0 CH; — 105.0-110.0 59.1°
0
I
3 CL.H;O NHCCH, — 300.0 74.8°
4 N(CHs): H C:H,OH 204 .5-205.5 68.3
5 N(CH;). CH; C.H;OH-H;0 163.0-165.0 48.6
(ﬁ
6 N(CH,). NHCCH, C.H;OH-H.0 213.0-215.0 51.3
7 N(CHs), NH, C.H;O0H 212.5-213.5 71.5
8 N(C:Hs), H C,H;0H-H,0 140.0-141.0 30.3
9 N(C.H;). CH; C,H;0H-H,0 133.0~134.0 24.6
(H)
10 N(C.H;). NHCCH;, C,H;0H~-H,0 187.0-188.0 33.3
11 N(C:Hj)» NH: C,H;0H-H,0 157.0-159.0 24 .4
12 Morpholino H Methyl cellosolve-H.O 235.0-236.0 75.6
13 Morpholino CH, C.H;O0H 219.0-220.0 46.0
(ﬁ
14 Morpholino NHCCH, Methyl cellosolve-H,0 252.0-253.0 66.9
15 Morpholino NH, Methy! cellosolve-H,0O 239.0-240.0 56.8
16 Piperidino H C.H;OH 226.0-227.0 28.7
17 Piperidino CH, C,H;OH-H,0 173.0-174.0 23.2
i
|
18 Piperidino NHCCH, C.H;0H-H,0 22.0-223.0 27.4
19 Piperidino NH: C,H;O0H-H,0 223.0-224.0 25.4
20 Pyrrolidino H Methyl cellosolve-H,O 208.0-209.0 23.1
21 Pyrrolidino CH;, C,H,-H,0 180.0-182.0 29.7
O
I
22 Pyrrolidino NHCCH; C,H;0H-H,0 214.0-215.0 33.6
23 Pyrrolidino NH. C,H;0H~-H,0 226.0-227.0 24.7

@ All melting points were taken on a calibrated Fisher-Johns melting point apparatus. ® Average yield.

Rﬁ RI

+2H,NNH, =17, + H,NNH,-HCl
S0.Cl SO,NHNH,

I II

Cl NHNHSOz—Q—R’
NZ\N NaHCO, NZ N -
II +)\\ | o )\\ /K 2H,0
a N a N
11 v

The 2,4-dichloro-6-arylsulfonylhydrazido-s-tria-
zines (IV) react with secondary amines to form 2,4-
diamino-6-arylsulfonylhydrazido-s-triazines (V) in
fair yields. The majority of these reactions ran
smoothly in water at reflux temperature using
aqueous sodium hydroxide as the hydrochloric acid
acceptor.

When diethylamine was reacted with the di-
chloro-s-triazines in water, little or no final product
was obtained. However, when toluene was used as
reaction solvent and excess diethylamine as the
hydrochloric acid acceptor, the desired products

were formed in fair yields.
NHN HSOE‘Q—R’
NZ>N

R NaOH '
IV+ 2 N-H —Sa> R )\\N/k _R

A%
One of the sulfonylhydrazides utilized in this

work was acetylsulfanilylhydrazide (II, R’ =
o)

]
NHCCH;) which yielded a series of compounds
(VI) which could be hydrolyzed to the ocrrespond-
ing free amino compounds (VII). This hydrolysis
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TABLE II
ANALYTICAL DaTa®

Com- Carbon, % Hydrogen, % Nitrogen, %
pound Formula Caled. Found Caled. Found Caled. Found
1 CsH;N;0,8CL,- 2H,0P — — — — — —
2 CioHoN;058Cle-2H,0° — — — — —
3 CuH1oN053Cl,-2H,0% — — — — — —
4 CisH1sN70:8 46.28 46.43 5.68 6.07 29.06 29.27
5 C1:HaN-0,8 47.84 47.77 6.02 6.31 27.90 27.82
6 CysH22NsO3S 45.66 45.96 5.62 5.67 28.40 28.23
7 Ci:H20N:0,8 44.30 44 .51 5.72 5.85 31.80 31.87
8 CiHxN70,8 51.89 51.96 6.92 6.98 24 .92 24.71
9 C1sH2sN-0,8 53.05 53.10 7.17 7.30 24 .06 24 .28
10 CioH3o0N50,8 50.64 50.75 6.71 6.71 24.86 24 .96
11 CiiHasNs0.8 49,98 50.25 6.91 6.91 27.43 27.07
12 C7H2N-0,8 48.44 48.96 5.51 5.92 23.26 22.85
13 C1sHasN-O,8 49.64 50.05 5.79 6.28 22 .51 22.57
14 C1sH2sN5058 47.69 47.78 5.47 5.62 23.41 23.79
15 C7H2 N:0,8¢ 46.78 47.017 5.54 5.867 25.67 24,449
16 C1sHyN0.8 54.65 55.37 6.52 6.58 23,48 23.56
17 CyoHz:N,0.8 55.66 56.00 6.77 6.91 22.72 22.80
18 CaoH30N3:058 53.14 53.18 6.37 6.53 23.61 23.52
19 C1oH2N:0.S 52.76 52,84 6.52 6.69 25.91 26.45
20 C17HN70.8 52.42 52.41 5.95 6.02 25.18 24.79
21 C1sH2:N70,8 53.58 53.04 6.25 6.28 24.30 23.88
22 C1sHgs N8 51.11 50.41 5.86 6.21 25.09 25.06
23 Ci7H24NO,S 50.48 50.26 5.98 6.09 27.70 27.75

@ Microanalyses were performed by Midwest Microlab, Inc., Indianapolis, Ind. ? ¢, H,O: Caled. 10.12%; found 9.50%.
¢ o, H:0: Caled. 9.73%; found 10.38%. ¢ 9%, H,0: Caled. 8.73%; found 8.78%. ¢ Analysis shows that compound contains
5 = 19, of methylcellosolve trapped in the crystal structure. / Average of three analyses. ¢ Average of six analyses.

was carried out by refluxing the acetyl compounds
with excess hydrochloric acid in 959, ethanol, neu-
tralizing the resulting solution with 2N sodium hy-
droxide and precipitating the free amino compounds
with water.

(0]
I
NHNHSO0, >—NHCCH3

o~
R )\\N/K _R
N
R ~R NHNHSOQ—Q—NHZ
VI 1, HCL, EtOH )\
2,N30Hm‘ N# lN
RO AR
N N N
R/ ~

VII

The arylsulfonylhydrazide derivatives of s-tri-
azine prepared in this work are described in Table
I and the analytical data are given in Table II.

EXPERIMENTAL

Preparation of arylsulfonylhydrazides. A solution of 1 mol.
(100 g.) of hydrazine (649 aqueous) in an equal volume
(100 ml.) of water or ethanol was prepared in a 1-]. three-
necked flask equipped with agitation and thermometer and
cooled to 0~10° in an ice bath. A 0.5-mol. sample of the aryl-
sulfonyl chloride was added in small portions over a period
of 1.5 hr., and the reaction mixture was agitated for an addi-
tional 1.5 hr. at ice bath temperature. More water or
ethanol was added as needed during the addition, to allow
complete mixing and to prevent caking of the solids. The
crude product was collected by filtration, washed with
water and toluene, and dried in a vacuum desiccator. The

vields averaged 70-90%. Further purification could be ac-
complished by dissolving the crude product in boiling water
(3-4 1.), filtering, and cooling the solution immediately.
However, this lowered the ylelds and was unnecessary for
the purpose of this work.

Preparation of 2,4-dichloro-6-arylsulfonylhydrazido-s-tri-
azines. Cyanuric chloride (9.2 g., 0.05 mol.) and sodium
bicarbonate (4.1 g., 0.05 mol.) were slurried in 100 ml. of a
dioxane:water mixture in a 250-ml. three-necked flask
equipped with agitation and thermometer and cooled to
0-10° in an ice bath. The arylsulfonyl hydrazide (0.05
mol.) was added in small portions over a period of 0.5 hr.
and the reaction mixture was agitated for an additional 1
hr. at ice bath temperature and poured into 400 ml. of ice
water. The product in some cases separated as a gummy
semisolid which solidified on standing. This was collected by
filtration, washed with water and toluene, and dried in a
vacuum desiccator.

Preparation ¢f 2,4-diamino-6-arylsulfonylhydrazido-s-tri~
azines. A slurry of the 2,4-dichloro-6-arylsulfonylhydrazido-
s-triazine (0.01 mol.) in 100 ml. of water was prepared in a
300-ml. three-neck flask equipped with agitation, reflux
condenser, and dropping funnel. A solution of the desired
amine (0.02 mol.) in 25 ml. of water was added over a period
of 15 min. and the reaction mixture was heated to reflux.
A few drops of phenolphthalein were added and 10 ml. of 2N
sodium hydroxide (0.02 mol.) was added over a period of
15 to 30 min. at such a rate that the solution was always
neutral or just slightly basic. The reaction mixture was
refluxed for 2 to 3 hr., cooled, and filtered. The crude
product was washed with water, recrystallized from the
appropriate solvent, after clarification with activated char-
coal, (Norit A or Darco G) and dried in a vacuum oven at
100° for 12 to 24 hr.

Preparation  of  2,4-bis(diethylamino)-6-arylsulfonylhy-
drazido-s-triazines. A slurry of 2,4-dichloro-6-arylsulfonyl-
hydrazido-s-triazine (0.01 mol.) in 75 ml. of toluene was
prepared in a 300-ml. three-neck flask equipped with agita-
tion, reflux condenser, and dropping funnel, and heated to
reflux. A solution of diethylamine (3.1 g., 0.04 mol.) in 50
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ml. of toluene was added over a period of 2 hr. and the
reaction mixture was refluxed for an additional 5 hr. The
hot toluene solution was decanted to a beaker, evaporated to
one-fourth volume by a stream of air, and filtered. This solid
was combined with any residue in the reaction flask, re-
crystallized from the appropriate solvent, after clarification
with activated charcoal (Norit A or Darco G), and dried’in
a vacuum oven at 100° for 12 to 24 hr.

Preparation  of  2,4-diamino-6-sulfanilylhydrazido-s-tri-
azines from  2,4-diamino-6-acetylsulfanilylhydrazido-s-tri-
azines. The 2,4-diamino-6-acetylsulfanilylhydrazido-s-tri-
azine (0.01 mol.) was dissolved in 30 ml. of ethanol, to
which 5 ml. of concentrated hydrochloric acid (0.05 mol.)
had been added, in a 100-ml. flask equipped with a reflux
condenser. The solution was refluxed on a steam bath for 1
to 2 hr., cooled, and made basic to phenolphthalein with 2N
sodium hydroxide. The crude product was precipitated by

2,4-DINITROPHENYLHYDRAZIN E DERIVATIVES
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flooding the solution with 300 ml. of water and was col-
lected by filtration, washed with water, and recrystallized
from the appropriate solvent, after clarification with acti-
vated charcoal (Norit A or Darco G), and dried in a vacuum
oven at 100° for 12 to 24 hr.
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The reaction of a-hydroxycarbonyl compounds with 2,4-dinitrophenylhydrazine in boiling aqueous ethanol (90%) or in
2N hydrochloric acid (supersaturated with the reagent) at 0° has been shown to proceed to hydrazone formation without
oxidation of the hydroxyl group. Chromatographic purification of reaction products demonstrated that other experimental
conditions can lead to osazone formation accompanied by reduction of the terminal hydroxymethyl group to methyl. The
reaction of triose reductone with 2,4-dinitrophenylhydrazine has been shown to proceed with oxidation. The 1,2-bis(2,4-
dinitrophenylhydrazone) of mesoxaldehyde has been synthesized by a definitive method and converted to the tris derivative.
The absorption spectrum of mesoxaldehyde 1,2-bis(2,4-dinitrophenylhydrazone) was markedly affected by the solvent

medium. An explanation for this behavior is proposed.

In connection with the ignition decomposition of
cellulose nitrate,? we became interested in 2,4-
dinitrophenylhydrazine derivatives of short carbon
chain (two and three carbon atoms) sugars and
nonfragmented oxidation products thereof. These
derivatives, and in some cases the parent carbonyl
compounds as well, were little or not known.
In addition, when literature was available on these
2,4-dinitrophenylhydrazine derivatives, it was often
contradictory. The reactivity of o-hydroxycar-
bonyl compounds toward 24-dinitrophenylhydra-~
zine is & case in point since some workers®* have
reported the sole formation of 24-dinitrophenyl-
osazones whereas other workers®™ have been able
to prepare the 24-dinitrophenylhydrazones. In
the work herein reported, the reaction of glycol-

(1) Fellow of The Monsanto Chemical Co. (1956-57).

(2) M. L. Wolfrom and G. P. Arsenault, J. Am. Chem.
Soc., in press.

(8) W. H. Lionell and I. Roushdi, Quart. J. Pharm. Phar-
macol., 12, 252 (1939).

(4) T. Banks, C. Vaughn, and L. M. Marshall, Anal.
Chem., 27, 1348 (1955).

(5) H. Collatz and Irene S. Neuberg, Biochem. Z., 255,
27 (1932).

(6) D. B. Sprinson and E. Chargaff, J. Biol. Chem., 164,
417 (1948).

(7) H. Reich and Barbara K. Samuels, J. Org. Chem.,
21, 6%(1956).

aldehyde, acetol (CH—CO—CH,0H), dihydroxy-
acetone, and bpL-glycerose (glyceraldehyde) with
2,4-dinitrophenylbydrazine in boiling ethanol, a
method of preparing 2,4-dinitrophenylhydrazine
derivatives introduced by Brady and FElsmies
and used by Reich and Samuels’ to prepare the
2,4-dinitrophenylhydrazones of a-hydroxycarbonyl
compounds, was shown to proceed without oxida-
tion and, in the case of dihydroxyacetone and pL-
glycerose, without hydroxymethyl group reduc-
tion® as well. These facts were established by isola-
tive column chromatography!® of the reaction
products. By means of the same chromatographic
method, it was shown that the use of a supersatu-
rated solution of 2,4-dinitrophenylhydrazine in 2N
hydrochloric acid at 0°, a reagent solution used by
Collatz and Neuberg?® to prepare glycolaldehyde 2,4-
dinitrophenylhydrazone, to form a derivative of
pL-glycerose resulted in no oxidation or reduction.?

Since dihydroxyacetone and glycerose are known
to be converted to methylglyoxal in the presence of

(8) 0. L. Brady and Gladys V. Elsmie, Analyst, 51,
77 (1926).

(9) C. L. Bernier and W. L. Evans, J. Am. Chem. Soc.,
60, 1381 (1938).

(10) M. L. Wolfrom and G. P. Arsenault, 4nal. Chem.,
in press.



