STUDIES IN SULPHONES. PART L SCHIFF'S BASES OF 4'-NITRO-
4’-AMINODIPHENYLSULPHONE AND THEIR REDUCTION
PRODUCTS *

By B. C. Jamn, P. Mircuaspant, B. H. [yer axp P. C. Gupa

Twenty-four Schif’s bases of 4-nitro-4’-amino-, and 4 : 4’-diamino-diphenylsulphones are
described.

In the devclopment of antibacterinl chemotherapy during the past decade
much attention has been paid to the study of snbstituted sulphanilnmidez bnt no
aystematic attempts have been made to develop the drugs of the sulphone type.
The discovery of the high anti<treptococeal activity, though accompanied with high
toxicity, of 4 : 4’-diaminodiphenylaulphone (Buttle et al., Lancel, 1937, ¢, 1331} and
its possible use in the treatment of tubercuolosis and leprosy (Raizisa el al.. J. Amer.
vhem. Soc, 1939, 61, 2763 ; Smith et al., J, Pharin. Ezpt, Ther., 1942, 74, 163 ;
Roblin e al., J. Awmer. Chem. Soc., 1941, 63. 1930) led to the synthesis of Promin
(cf- Jain ef al, Science & Culture, 1945-46, 11, 568), Diasone (Bauner, J. Admer.
Chem. Soc., 1939, 61, 617) and Promizole (Bambas, ibid., 1945, 67, 66S).

Annlogous to the Schiffs bnses of sulphanilamide (Goissedet el al, Compt.
rend. soc. Diol., 1936, 121, 1082 ; Gray ¢! al., Biochem. .J, 1937, 31, 724) which
have been shown to possess good therapeutic property with the andded advantage
of low toxicity, it was thought of interest to mnke n systematic study of the Schiff's
bases of 4-nitro-4-aminy- and 4 : 4-diaminodiphenylsulpbiones in aMicipation of
their possessing low toxicity.

Condcnsation of 4-nitro-4" aminodiphenylsulphone with (i) benzaldehyde,
(#2) o-methoxy-, (#45) p-methoxy-, (#v) o-hydroxy-, (r} wi-nitro-, (%) p-dimethyl-
amino-, (4i) p-dicthylamino-, {(2#if) 3 : 4-methylencdioxy-benzaldehydes, (iz} 3 : 4-
methylenedioxy-6-nitrobenzaldebyde, (z) 2 hydroxynaphthaldehyde, {xi) cinnamic
aldehyde and (ziZ) furfuraldebyde gave the twelve odd numbered nitro-Schiffs
bases respectively, having the general formula (A) (vide Table [ below).

Compounds (I). (II[), (V) (VID, (XV) and (XIX) on reduction with
sodium hydrosulphite gave (I1), (1V), (V1) (VIIL), (XVI) and (XX) reapectively,
of the general formulan (B) (vide Table I). ‘I'nese six amino-Schiff’s bases were
alsp prepared by the action of the corresponding aldebydes on 4 : 4'-diaminodi-
pbenylsulphone, The nitro-Schiff’s bases (IX), (X1), (XIII), (XV1I). (XXI} and
(XXIII) decomposed on reduction into 4 :4'-diwinodiphenylsulphone and the
respective aldehyde ; the corresponding even-numbered amino-Schiff’s bases were,
however, prepared from 4 : 4'-diaminodiphenylsulphone by the direct action of the
respective aldehyde.

Except in the casc of cinnamic aldehyde, which gave [XXI1J, (C;H,CH =
CH—CH =N.CgH,4)2- 803, in no other case could two molecules of the aldehyde be
condensed with 4 : 4'-diaminodiphenylsulphone.

Buttle et. al. {Biochem. J., 1938, 32, 1101) have prepared (I1), (VI) (XII),
(XV1) and (XXI1) from 4 : +’-diaminodiphenylsulphone and reported them to he less
toxic than the parent sulphone.

EXPERIMENTAL

All the compounds and their noalytical data are tabulated below.

The odd-numbered nitro-Schiff’s bascs from 4-nitro-4-aminodiphenylsulphone,
with the exception of (IX), were prepared by the general procedure deseribed for

* Preliminary note published in Science & Crllure, 1045-48, 11. 667.
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{[). Product (I1X) was prepared cither by the dry fusion of the reactants or by
conducting the reaction in aleohol in the presence of ziac chloride.

Out of the twelve even-nmuberd amino-Schifi’s bases {II), (IV), (VI), (V1II)
{XV1) and (XX) were prepared by the general procedure described for (II) by the re-
duction of the corresponding nitro compound. The remaining amino-Schifs bases
were prepared by the condensation of 4: 4’-diaminodiphenylsulphone with the
corresponding aldehyde either by fusion or in the presence of alcohol.

4-Nitro-4'-benaylidencaminadiphenylsuiplone ( 1), —4-Nitro-4’-aminodiphe-
nylsulphone (2.8 g) aud benzaldehyde (1.5 g) in absolute aleohol (L5 c.c) were
refluxed for 1 hour when the product separated. This was filtered out, washed
with hot alooho) and crystallised from pyridine, m.p. 184”, yield 3.6 g.

4- Amino-t-bewsylidencaminodiphenylsulphone ([1).—To =2 saspension of
compound {I, 1 g.) inalcohol (5 co) boiling under reflax, sodium hydrosulphite
(3 g) suspended in water (10 c.c.) waa gradually added during | hour when a clear
goiution resulted. This was neuntrulised with 57 sodimn hydroxide solation and
the precipitated product was collected, washed with water and crystallised from

dilute acetic ucid, m.p. 231°, yield 0.6 g.

TasLe I
(A) 02N'< >-SOQ'< >-N—UH.R
— — R stands for the
respective aldehyde
_ -— . less -CHO.
(B) H.EN-< >'SOE'< >—N -CH.R
% Nitrogen % Salphur

No, Formula-of Schiff”s base. M.p. Found. Cale.  Found, phc-lc.
. ¢, ,H,,0.N.8 184° 766 T85 8.508 8,74
o 1ol JOIN.S 231 8.14 833 - -
111. UgoH aQs NS 192 1.07 700 7.97 8.08
IV. CooH,0OaN 199 740 1.65 — i
V. CioH 0, N8 203 094 7.00 — _
VI, CuoH 120, N. .8 227 718 705 — —
VIi, 10H, 40 NS 220 T.42 788 — -
VIiI. CyoH, Q3N 8 172 8.08 7.90 — —
X, 1o H1:0aN,8 210 10.00 10.23 — —
x G|.H||0‘ Ib 243 11.10 11.02 —_ —
XI, e HioQ N0 122 10.13 10.27 734 7.82
XII. ) 2103 N8 249 11.06 11.10 —_ -—
XII1. C sH .30, N5 213 9.52 9.61 — -
xlég 28 ugnn a-g gfﬁ 13;: 1032 —_ —_
. o014V . 0.83 7.00 .80
XVI. :o ,40‘N:S 230 &7 7.37 - 7—
XVII. 20H1s0s N30 240 0.35 0.23 7.19 7.08
XVIIL 20H 140Ny 241 10.10 8.88 —_ —_
XIX. 28H 40, 284 d.e1 6.48 1.22 7.41
XX C.yH;, 05N, 8 239 7.21 7.00 — .
XXI. i H a0y 194 702 7.14 — —
XXII. CyoH, 0N, au 5.85 5.88 —_ —
XXIII. C"H_“O, N,S 150 7.88 7.88 .20 9.00
XXIV. 01 y E];Ogmgs 163 0. 1.1 8.60 — —
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