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8- (a-Benzenesulfonamidobenzal) hydrazine (II)
B-(a-Benzenesulfonamidobenzal)dimethylmethylenehydrazine (III)
§-(a-Benzenesulfonamidobenzal) phenythydrazine (VII)
8- (a-Benzenesulfonamidobenzal) -4-nitrophenylhydrazine (VIII)
8- (a-Benzenesulfonamidobenzal) -2, 4-dinitrophenylhydrazine (IX)
g~{a-Benzenesulforamidobenzal) dimethylhydrazine (X)
B~ (a-Benzenesulfonamidobenzal)—p-methylphenylhydrazine (XI)
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ABSTRACT, Seven new hydrazine derivatives were prepared from N-Aryllsufonylbenzimidoyl
chloride. These were:
B~ (a~Benzenesulfonamidobenzal) hydrazine (II)
B~(a-Benzenesulfonamidobenzal) dimethylmethylenehydrazine (III)
f-(a-Benzenesulfonamidobenzal) phenylhydrazine (VIH}
8- (a-Benzenesulfonamidobenzal) -4-nitrophenylhydrazine (VIII)
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£- (a~Benzenesulfonamidobenzal)-2, 4-dinitrophenylhydrazine (IX)
- (a-Benzenesulfonamidobenzal)dimethylhydrazine (X)
B~ (a-Benzenesulfonamidobenzal)-p-methylphenylhydrazine (XI)
The structure of these derivatives were identified by elemental analysis, spectral data and other
chemical methods. In general, it was found that the vields of these reactions were significantly
improved in polar solvent and by the electron attracting substituents in phenylhydrazine.

INTRODUCTION

The most characteristic reaction of the imi-
doyl chlorides, which shows many similarities
to the acyl chlorides, is substitution of halogen
by a nucleophile and its application to organic
Busch and
derivatives by

reported?,
synthesized its

synthesis has been
Ruppenthal?

reacting benzimidoyl chloride with phenylhydra

zine. Behringer and Fischer® were reported
to have synthesized N~[5-phenyl-tetrazoyl-(1))
benzimidhydrazine from N-[5-phenyl-tetrazoyl
-(1)J-benzimid chloride. Eilingsfeld, Seefelder,
Weidinger!, Goedeler® prepared ester, thio-
ester, thionester, alkyl chloride, ketone and
imidoy] isocyanate derivatives from benzimido-

vl chloride.

Ugi, Beck and Fetzer® determined the rate

of hydrolysis of imidoyl chlorides and elucidated
their mechanisms. However, not much work
has been done on N-arylsulfonylbenzimidoyl
chloride. N-Arvylsulfonyl benzimidoyl chloride
was first synthesized from benzenesulfonamide
and benzotrichloride by Dubina and Burmistrov?
in 1966. Thereafter syntheses of amine?, ester
and thiocester derivatives’ and the kinetic stu-
dies!® for the hydrolysis of ester and thivester
derivatives has been reported,

The purpsse of this investigation is to syn-
thesize the hydrazine derivatives from N-aryl-
sulfonylbenzimidoyl chloride as a part of stu-
dies on the nucleophilic substitution reaction of

N-arylsulfonyl benzimidoyl chloride.

RESULTS AND DISCUSSION

When N-Arylsulfonylbenzimidoy! chloride (1)
was reacted with hydrazine (NH,NH, where
Ri=H, R,=H), different products were ob-

~ tained depending on the solvents used. In

ether, the product must be (II).

Ar—C=NSQ,Ar HoNNH,  Ar—C=NSO.Ar
l in ether

|
Cl NHNH,

(1) (IT)

\\ H,NNH, acetone /
acetone water

Ar—C=NSOAr

NH-N=c<_ °
Hj
- am

The ir spectrum of compound (II) shows
NH,;, NH and C=N absorptions at 3, 500 (dou-
blet}, 3,300 and 1,600cm™! respectively. How-
ever, when (I} was reacted with hydrazine
in acetone, white crystal was obtained. It shows
NH and C=N absorptions at 3, 300 and 1, 600
em™L

The nmr spectrum of this compound is
shown in Fig.1, The nmr peaks at §=7.5 and
2.0 ppm are assigned to the protons on the ben-
zene ring and methyl groups. It should he
mentioned that the methyl peak is doublet be-
cause the two methy] groups are not equivalent.

The mass spectrum of this compound shows
molecular weight of 315, From the elemental
analysis data and above results, the structure
must be (IT]). Intense peaks at m/fe 141 and
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174 actually arise from fragment (a) and (b).

Ar— (|3 =N-{-8C:Ar

CH
NE-N=c{ T
Ar—C:N \
[ArSO,]+ +f [ /CH3J
v NH-N=C{
CH,
(b) (a)
Fragment (a) decompose to [Ar—C=NJ* (¢)
CHs, +
and [~NH—N=c<¢" "(@.
-

“They show secondary characteristic peaks at
mje 108 and 71.
S
CH
NH——N=C< Vo
CH,
CH
(Ar—C=N]* + [NH—N=c{_ ']’
CH;
o () (d)
Intense peaks at mfe 77 and 238 are due to
fragments {CgH;]* (e) and [p-(CeHy) 1+ (f)
respectively. :
Melting point and ir spectrum of the substan-
<e which was obtained from the reaction be-

Dhydrazine 9 = G5 %4 309

tween (II) and acetone were the same as those
of (III}. (III) returned to (II) upon hydrolysis.
Therefore it is highly probable that (I) reacts
with hydrazine to form (II), which subseque-
ntiy reacts with acetone te form (III).

N-Arylsulfonylbenzimidoyl chloride (I) was
reacted with hydrazine derivatives (IV) in ether
and acetone. But the products (VII)~(XI) in
both solvents were the same. Acetone was used
exclusively because the vields were favored in
it. In these reactions, the following products
(Va) or (Vb) are expected to resulc.

J»”t R
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Fig.1. nmr Spectrum of f-(a-benzeresulfonamido-
benzal) -dimethylmethylenehydrazine (III}
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Fzg 2. Mass spectrum of S5-(a-Benzenesulfonamidobenzal)dimethylmethylenehydrazine (III).
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7
Ar—C=NSOAr + HZNN\
| R,
Cl
D av)
—NSOzAr

— NH‘\T/ R
R, (Va)

(;,‘ =NSQAr
HoNN—R,
(Ry=H)

—Ar—C

—Ar—

(Vb)

The ir specta of these compounds shows NH
and C=N absorptions at 3,300 and 1,600cm™!
respectively. If the structure of the reaction
products were the same as (Vb), it is expected
that the products react with benzaldehyde to
form hydrazine derivatives’, However, no fur-
ther reaction was observed. Therefore the
structure (Vb) whose carbon is attached to
the a-nitrogen of hydrazine derivatives should
be ruled out.

If the reaction products had the same struc-

ture as (Va)
oxidizing agent such as Hg,O ! to form azo
compounds (VI).

Ar— (IIJ =NSQAr Ar—v(? =NS8Q,Ar
_a/H HgO N
NH—N R — N=N—R
{Va) (VD

However, the products were stable to Hg,O.
It seems that the rteaction proceeds via inter-
mediate (Va) to compounds {(Ve, VII~XI),

Ar—(?zNSO‘ZAr Ar—C | C —NHSGAr
/Rl - /R;
NHNS g, —NSR,
(Va) Vo)

(VI (Ry=H, Rzz'”@)

(VID) (R=H, Rz="‘©"N02)

,_they _would react with weak

(IX) (Ri=H, Rz=—©—Noz>
NO,

(X) (Ry=CHs, R,—CHj)
(XI) (Ri=H, Rz=—©—CHa)

One of the experimental results supporting
this speculation is that the products are easily
soluble in NaOH solution and returns to original
states by adding acids. It means that acidic
protons exist in the compounds, Therefore the
structure (VII)~(XI) is more favorable than
(Va),

Fig.3 shows the nmr spectrum of B-(a-
benzenesulfonamidobenzal) phenylhydrazine, The
complex peaks at §=6.8~8.(0 ppm are due to
protons on the benzene ring and ~NH group.

Table 1 shows that the yields of these re-
actions were significantly improved by the
electon attracting substituents in the phenyl-
hydrazine(IV).

EXPERIMENTAL

Synthesis of N-ArylsulfonylbenrimidoyL
Chloride (I). The mixture of 15. 7 & (& 1 mole)

h — -
/ \&‘ / <O>—(: ~NHSO;~<O>
AN AT
! / N—NH—<Q,\
-.//:l h W — [V i
7
S
9 8 V 65 ot 3 lx 1
- \___L e

Fig 3. nmr Spectrum of ﬂ-(a—benzenmlfanmdo
benzal)-phenylhydrazine (VID
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Table 1. Physical and analytical data of S-(a-Benzenesulfonemidobenzal) hydrazine derivatives.

Number Hydrazine derivatives Melting Elemental analysis .
of Ar—C —NHSOAr poi Yield
I /R o Cale Found (%)
Com: ds — ° .
poun N—N<{R, O (%) (%)
Ry=H C 41.38 40. 27
6| Re=H H 6.40 6.75 21.4
(C1aNsSOHi3) N 20.69 21.48
R;}:C/CHs C 60.95 60.25
13 R NCHs H 539 4.85 61.3
(C1eN3SOH ) N 13.23 12.87
- Ri=H C 64.95 64. 80
Rp=— 136~138 H 4.84 5.11 68.1
(C1oN2S0:H17) N 11.96 11.16
R=H C 57.57 57.30
VI Ry= —NO, 187~189 H 4.0¢ 4.21 80.2
(C1sNSOH:e) N 14.14 14. 26
.
R1=H
« Ry—— _NO, 1 C 51.70 49.80
] %~1% 1 H 341 3.61 8.3
NO,
N 15.82 15.45
(CsNsSOgH1s)
Ry=CHj C 59.41 58.74
X Ry=CH,y H 5.61 5.46 50.8
{CisNaSOHy7) N 13.86 13.27
Ri=H C 65.57 64.67
Xi Ry—— —CH3 H 5.46 4.98 53.9
(CaoNsSOHan) N 11.47 12.36

of benzenesulfonamide and an equivalent amout
of anhydrous aluminium chloride was dissolved
in 400 m! of methylene chloride and cooled to
30~35°C. To this solution 9.5& (0. 1 mole) of
benzotrichloride was added dropwise. After
standing overnight at room tempersture, the re-
action mixture was poured into ice cold hydro-
chloric acid solution. Recrystallization from
ether gave (I) melting at 81°C (e 7 81°C).

Synthesis of 3-(a-Benzenesnlfonamidoben-

Vol. 23, No.5, 1979

zal)hydrazine (II). N-Arylsulfonylbenzimidoy}
chloride (I} (5.08, 0.018mole) was dissolved
in 200 ml of ether, To this 4 m! of hydrazine
{100 %) was added dropwise over a 3¢ min
period. After standing overnight, the mixture
was distilled. After removal of ether, precipi-
tate was formed. The precipitate was washed
with benzene. Recrystallization from methanod
gave 0.988 (20%) of white crystal (II) melt-
ing at 108 °C.
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Synthesis of 8-(a-Benzenesulfonamideben-
zal)dimethylmethylenehydrazine (III). N-Ar-
ylsulfonylbenzimidoyl chloride {I) (5 &, 0.018
mole wag dissolved in 50mi of acetone. To this
4 mi of hydrazine was added dropwise over a
30 min period. After standing I hour, product
was separated on diluting with water. Reery-
tallization from methanol gave 3.462 (61.3%)
«©of white crystal (III) melting at 98 °C.

The Reaction between S3-(a-Benzenesul-
fonamidobenzal)hydrazine (II) and Aeetone.
B-(a-Benzenesulfonamidobenzal ) hydrazine (II)
(1.28, 0.004 mole) was dissolved in acetone
and reaction was allowed to continue for 1
hour at room temperature. On diluting with
‘water, precipitate was formed. Recrystallization

from methanol gave 1.08 (80%) of white-

crystal melting at 98°C, The ir spectrum of
this compound was identical with that of the
compound (III).

Hydrolysis of §8-(a-Benzenesulfonamidobe-
nzal) dimethylmethylenehydrazine (III). Hy-
drazine derivative (III} (1.38, 0.004 mole)
was sqspended in 50 ml of water and the mix-
ture was refluxed for 1hour, After standing
overnight, product was crystallized. Recrystal-
lization from methanol gave 1.28 (90 %) of
B-(a-Benzenesulfonamidobenzal)hydrazine (II).
“The ir spectrum of this compound was identical
with that of the compound (II).
~ Synthesis of B-(a-Benzenesulfonamidoben-
zal)phenylhydrazine (VII). Arylsulfonylbenz-
imioyl chloride (I} (5.08, 0.018 mole) was
dissolved in acetone. To this 4 mf of phenylh-
ydrazine was added dropwise over a 30 min pe-
riod at 0°C. After 1hour of standing, product
was separated on diluting with water. Reery-
stallization from methanol gave 4. 28 € (68, 1%)
of (VII) melting at 136~138°C.

Synthesis of §-(a-Benzenésulforamidoben-
zal)dimethylhydrazine (X). N-Arylsulfonyl-

benzimidoyl chloride (I) (5.0%, 0.018mole)
was dissolved in acetone. To this 4m! of 1, 1~
dimethylhydrazine was added dropwise over a
30 min period at 0°C. After 1hour of stand-
ing, oily substance was separated on diluting
with water, After standing overnight it crys-
tallized. Recrystallization from methanol gave
3.258 (59.8 %) of white crystal (X) melting
at 82°C.

Oxidation of $-(a-Benzenesulfonamidoben-
zal) phenylhydrazine Derivatives (VII, VIII,
IX, XI). Hydrazine derivative (0.58) was dis-
solved in 10ml of ethanol. To this 1 & of
mercurous oxide was added and refluxed for 1
hour. The mixture was cooled and filtered. On
standing, perecipitate was formed from the
solution. The precipitate was filtered and re-
crystallized from methanol, The ir specira of
the crystals were identical with those of deri-
vatives (VII, VIH, IX, XI).

The Reaction between 8- (a-Benzenesulfon-
amidobenzal)phenylhydrazine Derivatives
(VII, vIII, IX, XI) and Benzaldehyde. Hy-

. drazine derivatives (0.58) was dissolved in 10

mi of ethanol. To this 0.58 of benzaldehyde
was added and allowed to stand overnight. On
standing, precipitate was formed from the
solution. The precipitate was filtered and re-
crystallized from methanol. The ir spectra
were identical with those of derivatives (VII,

vul, IX, XI).
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