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EXPERIMENTAL 

Melting points are uncorrcctcd. Elcment;ll analyses were pcrfornied on Perkin-Elmer 240 elemental analy- 
zer. IR spectra were rccordcd in  KBr pcllcts. ' I 1  NMK spcctra were recorded on Varian EM-390 spectro- 
meter in  suitable dcutcratcd using TMS as an intcrnal st:ind;ird. 

4'-Methyl-2-nitro-4-acetyldiphenyl Sulfide (I) 

A solution of 8.16 g (0.03 mol) of 3-1iitro-4-cliloro;1cct~~~l1c11o11c i i i  40 nil of hot ctli:inol was added to a 
mixture of 3.71 g (0.03 niol) of p-thiocrcsol, 3.9 g sodiulii carlionate iind 12 1111 1 1 2 0  and the resulting 
mixture was heated on a wiitcr bath for 4 h. 'l'hc prccipitatcd solid was Tiltcrcd oTT, \viislicd with water and 
recrystallized from ethanol, yicld 71%, n i p  110 - I12 'C. I:or CI511,,NO,S ( 3 7 . 4 )  calculated: 62.67% C, 
4.57% H, 4.87% N, 11.16% S; found: 61.43% C, 4.23% I I ,  4.63% N, 11.23% S. I R  spectrum: 1 680 
(C=O); 1 32.5 (NO,). '11 NMH (C'DC'13): 1.5 s, 3 I I  (CI13); 1.6 s. 3 I I  (COCII,); 6.8 - 8.0 m, 7 H (Ar-H). 

3-Ni tro-4-@-tolyl)tIiio~cctophcno1ie Phcnylliydrazonc ( I / )  

A mixture of 0.86 g (0.003 niol) 4'-nictIiyl-2-11itro-4-acctyldiphrnyl sulfide (I), (0.003 mol) phenylhydra- 
zine and a drop of acetic in  ethanol (20 nil) was heated undcr reflux for 30 niin. On cooling, the solid 
product obtained was filtcrcd off  and recryst;illimd from bcnLcnc. Yield 81%, m.p. 173 - 17.5 'C. For 
C2,H,,N302S (377.5) calculated: 66.83% C, S.OS% 11, 11.14% N, 8.50% S: found: 66.73% C, 4.90% H, 
11.01% N, 9.32% S. I R  spectrum 3 330 (NII); 1 330 (NO,). 

4'-MethyI-l-nitro-4-( I"-~~li~iiyl-5"-for11iylpyr:lzole-3"-yl)di~~lic1iyl Sulfide (111) 

To the Vilsmeier reiigcnt prepared from DMF (10 nil) and POCI, (1.1 nil, 0.012 niol), 1.50 g (0.004 mol) 
of hydrazone I I  was added and the reiiclion mixture stirred ;it 60 - 65 'C for 2 h, then poured into ice-cold 
water. The product which scparated on neutralization with NiiIlC'O3 was obtained in 76% yield and 
recrystallized from etli;iiiol-bcxme as a bright yellow solid, m.p.  I82 - IS4 O r .  For C231l18N3O3S (416.5) 
calculated: 66.30% C, 4.36% II. 10.09% N, 7.70% S; found: 66.13% C, 4.11% 11, 10.23% N, 7.35% S. IR 
spectrum: 1 685 (CIIO); 1 355 (NO?). ' I 1  NMR (CDCI,): 2.4 s, 3 I I  ( ( '113):  6.8 - 8.75 in, 13 tI (Ar-H and 
CH pyrazole ring); 9.9 s, 1 € I  (CIIO). 
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4’-Methyl-2-ni tro-4-(indol-3“-yl)diphenyl Sulfide ( I V )  

A mixture of 0.69 (0.0013 niol) of hydrazone II and polyphosphoric acid (3 ml) was heated on a water 
bath for 15 min. On cooling and dilution with water, the precipitate formed was filtered off and recrystalli- 
zed from benzene as brownish crystals i n  54% yield, m.p. 243 - 245 ‘C. For C,,I-It6N,0~S (360.4) calcu- 
lated: 69.95% C, 4.48% H, 7.77% N, 8.89% S; found: 69.83% C, 4.53% 1-1, 7.53% N, 8.80% S. IR 
spectrum: 3 380 (NH indole ring); 1 340 ( N o d .  

4’-Methyl-2-nitro-4-cinnanioyldiplienyl Sulfide Derivatives (VIa - VIc) 

To a mixture of I (0.003 niol) and the aromatic aldehyde (0.004 niol) i n  ethanol (20 nil) was added with 
stirring 10% NaOH (1 ml). The mixture was further stirred for 3 h at room temperature. The solid product 
obtained was filtered off, washed with ethanol and recrystallized from the proper solvent. Physical and 
spectral data are suniiiiarizcd i n  Table 1. 

4‘-Methyl-2-nitro-4-(1”-phcnyl-5”-arylpyrazoline-3”-yl)dipliciiyl Sulfide Drrivatives (VIIa - VIIc) 

A mixture of VIa - VIc (0.003 niol), phenylhydrazine (0.004 niol) in  absolute ethanol (20 nil) and a few 
drops of piperidine were heated under reflux for 4 h. 7lic products separated on cooling were filtered off 
and recrystallized from the suitable solvent. Details are summarized in Table 1. 

4’-Methyl-2-nitro-4-hronioacctyldiphenyl Sulfide ( I X )  

To a solution of I (0.025 mol) in glacial acetic acid (50 nil) was added dropwise with stirring at room 
temperature 1.25 nil (0.0’25 mol) of bromine i n  glacial ;icctic acid (10 nil) during 2 h. The precipitate 
formed was filtered off, washed with water and rccryst;illizcd from etli:inol in 76% yicld, m.p. 84 - 86 ‘C. 
For C,SH,,BrNO,S (366.5) calculated: 49.15% C‘, 3.30% 11, 21.84% Ur, 3.8’2% N, 8.75% S; found: 
49.03% C, 3.03% H, 21.76% Br, 3.77% N, S.53% S. II< spectrum: I 655 (C=O); 1 340 (NO,). 

4‘-Methyl-3,-nitr0-4-(2’’-subslitutcd tIiiazol-4”-yl)diplienyl Sulfide Drrivatives (Xcr - Xc) 

A mixture of IX (0.003 mol), thioureas or thioacet:iniide (0.003 niol) i n  ethanol (’20 ml) was heated under 
reflux for 7 h. The products obtained on cooling were filtcred off, washed with sodium bicarbonate and 
recrystallized from the proper solvent. Physical and spectr:il data listed i n  Table 1. 

Reaction of IX with Hexanietliylenetetrainine 

A mixture of IX (0.OO3 mol) i n  chlorobenzene (15 nil) arid Ircx:imctliylrnete~r;Imine (0.003 mol) was stirred 
at room temperature for 12 h, the product X I f l  was filtered off and rrcrystallizcd from chlorobenzene in 
83% yield, m.p. 212 “C. For C211124BrNs03S (506.4) calculated: 49.74% C, 4.7% 11.  15.79% Br, 13.82 % N. 
6.32% S; found: 49.56% C, 4.53% II, l5.S4% Br, 13.63% N, 6.11% S. IR spectrum: 1 675 (C=O); 1330 (NO,). 

Hydrolysis of Compound XI11 

Compound XIII (2 g) in  a mixture of hydrochloric acid-cth:inol (3 : 15 nil) was stirred at room temperature 
for 14 h. The product formed was filtered off and recrystallized from water to give XIV as pale yellow 
crystals i n  35% yield, m.p. 240 “C (decomposcd). For C‘,,II,,CIN203S (33S.S) calculated: 53.14% C, 
4.47% H, 10.45% CI, 8.27% N, 9.46% S; found: 52.97% C, 4.31% 11, 10.65% CI, 8.12% N, 9.13% S. IR 
spectrum: 3 200 - 3 300 (NIL); 1 655 (C=O); 1 330 (NO?). 
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Reaction of Derivative XIV with Benzuyl Cliloridc 

A mixture of 1.01 g (0.003 niol) of pIicii;icylaniriiuiiiuni chloride XIV illid 0.003 niol of bcnzoyl chloride in 
pyridine (10 ml) was licatcd on a water b;ith for 1 11. The niixture was pourrd i n  water, the product formed 
was filtered off, washed with water arid recrystalliLrd rrum etliiinol to give X V  i n  38% yicld m.p. 182 - 
184 'C. For C22Ht,N,0,S (406.5) calculated: 64.98% C, 4.47% El, 6.59% N, 7.89% S; found: 64.73% C. 
4.18% H, 6.75% N, 7.98% S. 111 spcctrum 3 290 ( N I I ) ;  1 690 - 1 630 (2 C=O); 1 335 (NO*). 

4'-Mcthyl-2-1iitro-4-(2"-plicnyloxazol-5"-yl)di~1lic1iyl Sulfide ( X V l )  

Compound XV (1.21 g, 0.003 niol) in 10 nil of POCI, was heated under reflux fur 10 h. The mixture after 
cooling was poured in  cold water, the product formed was filtered off, washed with water and recrystalli- 
zed from bcnzene to give 4'-m~thyl-2-1iitro-4-(2"-~1lienylox~1~ol-5"-yl)diphenyl sulfide XVI in 43% yield, 
m.p. 204 "C. For C~?lI,,N203S (388.4) calculatrd: 68.00% C, 4.16% I I ,  7.21% N. 8.25% S; found: 
68.21% C, 4.23% 11, 7.401 N, 8.501 S. IR spectrum: 1 620 (C=N oxazole ring): 1 335 (NO,). 

Oxidation of Sulfidrs IV. Vlrr. Vlb, IX and Xii to tlicir C'orrcsponding 
Sulfones ( V ,  VIIl(i, VIIID. XI1 and X I )  

To the above sulfides (0.005) mul) i n  gliicial ;isctic acid (20 nil) WAS addcd dropwisr hydrogen peroxide 
(3096, 10 nil). Ti ic reaction iiiixturc was krpt ;it ruuni  tc~npcriiturc for 7 - 10 d;iys. Crystalline products 
were recrystallized froiii tlir pruper solvciit. Rcsults arc s u i i i i i i i i r i d  i i i  'I;iblc I t .  

1. 
2. 
3. 
4. 
5. 
6. 
7. 
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