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Synopsis Azo coupling of phenylsulfonylacetaryl-
amides(I) in presence of NaOAc gives the hydrazones (II).
In presence of NaOH (and not NaOAc) both I and II couple
with diazonium salts to give the formazans (III). mecha-
nism is suggested for the formation of III.

In a previous paper!) we reported that phenylsulfonyl-
acetanilide (Ia, X=H) afforded 2-phenylsulfonyl-
glyoxalanilide arylhydrazones (II, X=H; Y+H) upon
treatment with diazonium salts in NaOAc buffered
solution of EtOH. In this communication we present
the results of a study of this reaction in presence of
excess of NaOH and an extensxon of it to the aryl-
hydrazones of type II.

_CONHCH,X-p
PhSO,C
SNNHC,H,Y-p
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PhSO,CH,CONHC,H,X-p
I

/N=NCGH‘Z-p
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The treatment of Ia (X=H) with two equivalents of
benzenediazonium ion in presence of sodium hydroxide
gave a red crystalline product that was analyzed correct-
ly for C,gH,(N,O,S. It was distinguished from Ia and
IIa (X=Y=H) by the lack of the CONH bands in
its IR spectrum. In addition, its electronic absorption
spectrum in ethanol was quite different from that
reported? for Ila (X=Y=H). It exhibits three
maxima at 450 (log 3.85), 362 (log 4.25), and 285
(log 3.94) nm. These results suggest that the azo

coupling of Ia with PhN,* in presence of NaOH in-
volves the concurrent hydrolytic cleavage of the phenyl-
carbamoyl group. This presumption was confirmed by
the finding that similar treatments of the anilides Ib
(X=Cl)y and Ic (X=MeO) afforded products which
were identical in every respect with that obtained from
Ia (X=H). On the basis of these results, the product
thus obtained was assigned the. structure of 1,5-di-
phenyl-3-phenylsulfonylformazan (IIla, Z=Y=H).
Similar coupling of .I ‘with various diazonium ions
yielded the correspending symmetrically substituted
formazans (IITb—d) (Table 1).

When benzenediazonium chloride was added to IIa
(X=Y=H) in NaOAc buffered solution of EtOH, the
starting material ITa was recovered unchanged. How-
ever, when this coupling was repeated using excess of
NaOH in place of NaOAc, IIla (Y=Z=H) was
obtained. The compound IIla thus produced was
identical with the sample obtained in the previous
paragraph. Similar treatments of ITb (X=Cl, Y= H)
and IId (X=MeO; Y=H) yielded IIIa. The mix-
ture melting point of the three samples of ITIa prepared
showed no depression.

The coupling of other hydrazones (IId—m) when
similarly carried out with various diazotized arylamines
gave the corresponding 3-phenylsulfonyl-1,5-diarylfor-
mazans (IITe—i) in 26—509,. All formazans (IITa—
i) are new. They are intensely colored; exhibiting
absorption bands above 400 nm (Table 2). Their
electronic absorption spectral data are recorded in
Table 2.

On the basis of the above considerations, we propose

TaBLE 1. 2-PHENYLSULFONYLGLYOXALARYLAMIDES ARYLHYDRAZONES (IIa—m)
Compound Mp  Yield . Sulfur, %
No. X Y °oC % Formula —— AR nm (log &)
, Caled Found

IIa H H 164 52 C,oH;;N3O,S 8.45 8.50 369 (4.43), 275 (3.85), 223 (4.18)
IIb Cl H 197 80  CyH,(N,ClO8»  7.74 7.59 369 (4.41), 278 (3.99), 233 (4.19)
IIc MeO H 161 48  C,H;N;O,S 7.83 7.80 368 (4.37), 275 (3.89), 228 (4.15)
IId NO, H 259 92 C,H,N,O5S 7.69  7.56 374 (4.45), 274 (4.26), 216 (4.39)
IIe Cl Cl1 243 78 CyoHysClLN;0,8”  7.15 7.09 365 (4.34), 282 (3.88), 233 (4.08)
IIf MeO dl 192 82 G,y Hy3CIN; 0,8  7.22 7.14 384 (4.40), 286 (3.94), 228 (4.15)
Iig NO, Cl 260 69 G, H,;CIN,O;S 6.98 7.00 378 (4.59), 224 (4.47)
1Ih MeO MeO 152 86  C,,H,N,O,S 7.29 7.17 364 (4.38), 278 (4.01), 228 (4.32)
1L Cl MeO 175 77 C,,H,sCIN,;0,S 7.22 7.13 380 (4.35), 287 (3.94), 226 (4.35)
11 NO, MeO 209 73 C,,H ;5N,O6S 7.05 6.85 374 (3.17), 251 (4.28)

11k Cl NO, 266 89 G, H,;CIN,O;S 6.98 6.80 371 (4.46), 312 (4.13), 218 (4.54)
m MeO NO, 223 81 C,, H;sN,O6S 7.05 6.98 395 (4.35), 290 (4.17), 218 (4.33)
IIm NO, NO, 273 56 C,oH,;N;0,S 6.83 6.75 378 (4.15), 306 (3.81), 218 (4.20)

a) Caled. C, 58.04; H, 3.39; Cl, 8.56%,.
Cl, 15.81%. Found: C, 53.40; H, 3.40; Cl, 15.71%.
56.60; H, 3.90; Cl, 7.90%.

Found: C, 58.10; H, 3.40; Cl, 8.609%,.

b) Caled. C, 53.58; H, 3.37;

¢) Calcd. G, 56.82; H, 4.08; Cl, 7.98%,. Found: C,

* Taken in part from the M. Sc. Thesis of A. L. Elansari; University of Cairo, 1972, Egypt.
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TABLE 2. 1,5-DIARYL-3-PHENYLSULFONYLFORMAZANS

(ITTa—i)

NOTES

Sulfir, % Chlorine, % zeen

Compound
Y z ) T R
Nor Caled Found Caled Found (108 &), nm

A Vil Method Formula

o A 450 (3.85),

Ha H H M8 57 & CHNOS 878 870 362 (4.25),

285 (3.94)

mb Me Me 200 2 A gmowNos 817 8.00 o :'33’
J e . . .

40 B amew 252 (4.12)

e CI CI 203 23

>

450 (4.33),
C,,H,CLN,0,S 7.40 7.08 16.37 16.10 291 (4.18),
) 256 (4.16)

480 (4.35),
312 (3.97),
265 (4.10)

450 (3.80),
363 (4.30),

IIId MeOMeO176 50 A C,H,N,OS 7.55 7.48

Me Me H 146 52 B CHNOS 8.47 8.50

. 450 (3.56),
M- Cl H 143 28 B C,H,CN,OS 8.0¢4 8.00 8.88 8.70 360 (4.34),

450 (4.25),
C,H,CINO,S 7.75 7.62 8.58 8.40 202 (4.10),
254 (4.10)

445 (4.45),
CuH,CIN;OS 7.22 7.10 7.98 8.10 318 (4.14),
249 (4.10)

Ilg C1 Me 201 52 B

IIh CI NO, 220 3 B
450 (3.60),
372 (4.39),
274 (3.90)

1Ml Me NO,138 26 B CuH,N,0S 7.57 7.39

a) Calcd: G, 62.62; H, 4.40%. Found: C, 62.40; H,
" 4.35%. b) Caled: C, 63.47; H, 4.79%. Found: C,
62.97; H, 4.65%.

the tentative mechanism represented in Scheme 1 for
the formation of formazans from I and II. The fact
that both I and II gave the same formazan when
simijlarly treated with diazonium ion support the in-
volvement of II as intermediate’ in the conversion of
I into III. The base catalysed hydrolytic cleavage of
the arylcarbamoyl group during azo coupling is very
similar to the Japp-Klingemann reaction® ‘of the
hydrazones of ketones. Thus, the arylhydrazones of
a-keto acids and the «-arylhydrazones of a,f-diketo-
butyric' esters have been converted into formazans by
coupling with diazonium ion in presence of NaOH.
With the first type coupling causes decarboxylation,
and with the second type an acetyl group is replaced.®

CONHAr Ho- LCONHAr mo-
H,¢ + ArN,* — PhSO,C C—
\SO,Ph \NNHAr' -

> (=)
! —HOOC-NHAr -
HO-G-NHAr _~HO0CNHAL [PhSOzc
PhSO,-C \NNHAr'
\NNHAr'
AP _N=N-Ar"

— ., PnSO,C
N

4

Scheme 1

Experimental

Melting points are uncorrected. Elemental analyses were
performed at the Microanalytical Laboratories at the Uni-
versity of Cairo, Egypt. IR spectra were recorded on a
Perkin Elmer 337 spectrophotometer. UV spectra were
measured on a Beckman DK spectrophotometer.
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Phenylsulfonylacetarylamides (Ia—d). To a solution of
sodium benzenesulfinate (prepared by neutralising benzene-
sulfinic acid¥ (0.06 mol) in EtOH (50 ml) with 109% NaOH
solution (25 ml)) was added a solution of the appropriate
chloroacetarylamide (0.059 mol) in EtOH (50 ml). The mix-
ture was refluxed for 4 hr and left overnight at room tem-
perature. The precipitated product was collected, washed
with water and finally recrystallized from dil. EtOH. The

‘anilides, (PhSO,CH,CONHC H,X-p) prepared are: (No.,

X, mp °C, yield %, Anal.): Ia, H, 138—139 °C, 60 (lit,V
mp 139 °C); Ib, Cl, 152 °C, 50, Caled for C,H,,CINO,S:
C, 54.28; H, 4.23; Cl, 11.40; S, 10.32%. Found: C, 54.30;
H, 4.03; Cl, 11.35; S, 10.18%; Ic, MeO, 149 °C, 55, Calcd
for C,;H,;NO,S: C, 59.00; H, 4.94; S, 10.50%,. Found:
C, 58.90; H, 4.80; S, 10.60%; Id, NO,; 210 °C, 70, Calcd
for C;,H;3N,0O;S: C, 52.49; H, 4.09; S, 10.01%. Found:
G, 52.50; H, 4.00; S, 10.04%,.

2-Phenylsulfonylglyoxalarylamides Arylhydrazones (Ila—m).
These were prepared by coupling Ia—d with diazotized
arylamines in sodium acetate buffered solution of ethanol
following the procedure described earlier.) All compounds
were recrystallized from acetic acid. The physical properties
of the compounds prepared are listed in Table 1.

1,5-Diaryl-3-phenylsulfonylformazans (Illa—i). Method
A: To an ice-cold solution of I (0.005mol) in EtOH (50
ml) was added a cold solution of sodium hydroxide (0.8 g)
in water (5 ml) and the mixture was cooled to 0 °C. The
resulting solution was treated with 0.01 mol of diazonium
salt (prepared in the usual way)) with stirring, the tem-
perature being kept below 5°C. After all the diazonium
salt solution had been added, the reaction mixture was
stirred for additional 10 min and left overnight in refrigerator.
The product precipitated was collected, washed with water
and recrystallized from acetic acid. The symmetrically
substituted formazans (IIIa—d) prepared by this way are
listed in Table 2. The azo coupling of either Ia, Ib or Id
with benzenediazonium chloride, when carried out in the
same manner, gave IIIa in 40—509%, yield as the only isolable
product in each case. Mixed melting point of the three
samples obtained showed no depression.

Method B: 1In this method the hydrazone II was coupled
with an equivalent amount of the appropriate diazonium
salt following the procedure described in method-A. The
product obtained from coupling of either IIa, IIb or IId
with benzendiazonium chloride proved to be identical in all
respects with that obtained from coupling of Ia with two
equivalent of the same diazonium salt according to method
A. The mixed mp of the four samples of IIIa thus obtained
was 148°C. The unsymmetrically substituted formazans
(IIIe—i) prepared by this way are listed in Table 2.
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