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was refluxed for 2 h. The product was poured in 30 mL of 
water-ethanol mixture (1 : 1) and cooled. The precipitated solid 
was filtered off. Crystallization from ethanol-water gave the 
corresponding 5H-2acetamMo-4-arylindeno [ 1 ,241  pyrimidines 
fV1f.h). 
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itated material was filtered, washed with water, and dried. 
Crystallization from benzene gave 5H-2-amino-4-arylindeno- 

\ ~~I 

Reaction of 2-Amlnopyrlmldlnes VI  ,h J w/th Nitrous Add. 
A solution of sodium nitrite (1.5 g) in water (10 mL) was added 
dropwise to a solution of the pyrimidine derivative (1.0 g) in 
glacial acetic acid (15 mL). The precipitated solid was crys- 
tallized from benzene to give the corresponding 5H-4-aryl- 
indeno[ 1,2-d]-2( lH>pyrlmidinone (VII). 
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[ l,%d]pyrimidines (V). 
Acef,,laflon of 2-Am/nopy,,/,,,~&,es ,,,,h A mixture 

of the pyrimidine derivatives (1 g) and acetic anhydride (5 mL) 
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and Sulfones. 2 
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New substituted benzylphenyl sulfides, sulfoxldes, and 
sulfones have been syntheslzed. Their structures were 
confirmed by IR, 'H NMR, and mass spectra. 

As a continuation of our interest In substituted benzylphenyl 
sulfides, sulfones, and sulfoxides, a new series has been syn- 
thesized. Sulfides (la-h) and sulfones (3a-h) have been pre- 
pared by conventional procedures (7-3). The sulfoxides were 
prepared as described in the literature (6, 7). The structures 
of the synthesized compounds were investigated by IR,  'H 
NMR, and mass spectra. 

0021-9568/87/1732-0483$01.50/0 

COO H 

n = ( l ) o , ( 2 ) 1  I ( 3 ) 2  ( 4 )  
X Y  X Y  

a H  H e Ci H 
b CH3 H f Br H 
c OCH3 H g NO2 H 
d N% H h H CGOH 

The mass spectra (9, 70) of la,  IC, 3a, and 4b were stud- 
ied. The relative intensities of the most prominent peaks in their 

0 1987 Amerlcan Chemical Society 



484 Journal of Chemical and Engineering Data, Vol. 32, No. 4, 1987 

Table I. Yields, Melting Points, and 'H NMR Spectra of the Compounds 4-[(Phenylthio)methyl]benzoic Acid ( la)  and Its 
Derivatives lb-h and 4-[ (Phenylsulfonyl)methyl]benzoic Acid (3a) and Its Derivatives 3b-h 

yield, 'H NMR (6, ppm) 
compd color % mp,"C -CHz CZ, c6 c3, c5 cz', cd c31, c,' -NHz -CH3 

la white 94 178-80 4.27 (s) 7.79 (d) 7.42 (d) 7.27 (m) 7.27 (m), C,' 
lb pale yellow 91 215-7 4.13 (s) 7.79 (d) 7.36 (d) 7.19 (d) 7.07 (d) 2.27 (s) 
IC pale yellow 85 153-5 4.09 (s) 7.83 (d) 7.24 (d) 7.18 (d) 6.72 (d) 3.73 s) 

(OCHB) 
Id pale yellow 88 165-8 4.00 (s) 7.75 (d) 7.26 (d) 6.92 (d) 6.39 (d) 4.66 ( s )  
l e  white 93 155-6 4.25 (9) 7.82 (d) 7.39 (d) 7.33 (d) 7.30 (d) 
If yellow 96 160 4.28 (s) 7.79 (d) 7.19 (d) 7.26 (d) 7.42 (d) 
l g  yellow 97 181-2 4.45 (9) 8.13 (d) 7.23 (d) 7.43 (d) 7.76 (d) 

7.82 (d) 7.20 (d) 7.33 (m) 
Ih white 82 310 4.35 (s) (cz, c6, c i )  (C3, Cd (C4', C5', (26') 

3a white 92 298 4.75 (s) 7.79 (d) 7.52 (d) 7.60 (d) 7.23 (d), C4' 
3b white 89 280 4.73 (s) 7.83 (d) 7.25 (d) 7.59 (d) 7.35 (d) 2.09 (s) 
3c white 78 >3oo 4.68 (s) 7.79 (d) 7.05 (d) 7.56 (d) 7.23 (d) 3.81 (s) 

(OCHd 
3d yellow 88 274 4.76 ( s )  8.30 (d) 7.19 (d) 7.82 (d) 7.75 (d) 4.54 (s) 
3e white 93 285 4.81 (s) 7.79 (d) 7.26 (d) 7.62 (s) 7.62 (s) 
3f white 91 >300 4.73 (s) 7.89 (d) 7.19 (d) 7.76 (d) 7.63 (d) 
3g pale yellow 58 >300 4.99 ( 8 )  7.81 (d) 7.32 (d) 7.61 (d) 8.18 (d) 
3h white 73 253 4.88 ( 8 )  (Cz, Cg, c i )  (C3, c5, CS') (C,', c57 

7.76 (2d) 7.23 (d) 7.43 (m) 

Table 11. Yields, Melting Points, and 'H NMR Spectra of the Compound 4-[(Phenylsulfinyl)methyl]benzoic Acid (2a) and Its 
Derivatives 2b-h 

compd 
2a 
2b 
2c 

2d 
2e 
2f 
2g 
2h 

color 
yield, mp, 

% "C 
white 
white 
white 

pale brown 
white 
pale yellow 
yellow 
white 

92 241 
78 253 
75 239 

93 228 
91 255 
95 250 
78 281 
72 230 

cZ, c6 c3t c5 C i ,  cgl 
8.00 (d) 7.23 (d) 7.12 (m) 
8.10 (d) 7.32 (d) 7.15 (d) 
8.03 (d) 7.10 (d) 7.18 (d) 

8.10 (d) 7.21 (d) 7.13 (d) 
8.06 (d) 7.18 (d) 7.12 (m) 
7.92 (d) 7.18 (d) 7.12 (d) 
7.92 (d) 7.10 (d) 7.38 (d) 

8.00 (d) 7.31 (d) 
(C2, C6, C i )  (C3, c5, CS') 

C3', c,' -NHz -CHB 
7.12 (m), C,' 
7.00 (d) 2.29 (s) 
7.00 (d) 3.52 (s) 

(OCH3) 
6.97 (d) 4.15 (s) 
7.12 (m) 
7.52 (d) 
8.12 (d) 
(C41, C,') 
7.00 (t) 

Table 111. Yields, Melting Points, and 'H NMR Spectra of the Compound 4-[(Phenylsulfinyl)methyl]-3-nitrobenzoic Acid (4a) 
and Its Derivatives 4b-h 

compd 
4a 
4b 
4c 

4d 
4e 
4f 
4g 
4h 

yield, 
color % 

pale yellow 98 
pale yellow 77 
pale yellow 85 

pale brown 90 
pale yellow 94 
white 92 
yellow 88 
white 93 

mp "C 
201 
206 
199 

228 

233 
235 

226-7 

195-7 

'H NMR (6, ppm) 

- C H ~ ~ A  

4.48 (4) 8.39 (s) 7.23 (d) 8.03 (d) 7.19 (m) 7.19 (m), C, 
4.39 (4) 8.33 (s) 7.16 (d) 8.00 (d) 7.00 (m) 7.00 (m) 2.33 (s) 

+ 8B)/2 c2 c, c6 (221, Cd c31, cgl -NHz -CHB 

4.40 (4) 8.33 (s) 7.03 (d) 8.03 (d) 7.29 (d) 7.19 (d) 3.79 (s) 
(OCH3) 

4.42 (4) 8.39 (s) 6.92 (d) 8.05 (d) 7.26 (d) 7.18 (d) 4.30 (s) 
4.49 (4) 8.36 ( s )  7.36 (d) 8.03 (d) 7.23 (m) 7.23 (m) 
4.50 (4) 8.34 (s) 7.81 (d) 8.03 (d) 7.29 (d) 7.69 (d) 
4.59 (4) 8.38 (s) 7.15 (d) 8.00 (d) 7.56 (d) 8.26 (d) 
4.58 (4) 8.18 (SI (Ce, C3') (Cb, Cd) (C,', C,') 

7.86 (d) 7.46 (d) 7.07 (m) 

fragmentation patterns are recorded in Tables IV  and V. 
The I R  spectra of all the compounds studied in the present 

work contained a broad band at 3100 cm-' (-OH) and a sharp 
band at 1680-1700 cm-' (-0). I n  the case of sulfides, the 
spectrum showed the characteristic stretching band of the (C- 
S) at 630-650 cm-'. The sulfones exhiblted strong absorption 
bands at 1350 and 1150 cm-' (SO,). The sulfoxides showed 
in their I R  spectra, besides others, an absorption band at 
1010-1035 cm-' (SO). 

Due to the diastereotropic benzylic protons of the sulfoxides 
2a-h, they showed an AB 'H NMR quartet (3, 7, 8) centered 
at (6A + 6B)/2 = 4.19-4.37, and for the sulfoxides 4a-h, at 
(6A 4- 6B)/2 = 4.39-4.59. 

Experlmental Section 

Melting points are uncorrected. Infrared spectra were re- 
corded on a Pye Unicam Cambridge Sp 3-200 instrument, 'H 
NMR spectra on a Varian XL 200 with Me.@ as internal 
standard in DMSO-da solvent, and mass spectra on a Varian 
Mat. GMbH CH 7. Elemental analyses were performed by the 
firms Beller, Giittingen, and Pascher, Bonn, West Germany. The 
found elemental analysis data were in excellent agreement with 
those calculated. 

General Procedure for the Synthesis of Sulfides la-h. 
4Chloromethylbenzoic acid ( 4 ,  5) (0.1 mol) in ethanol and the 
sodium salt of the thiol compound (Aldrich Chemical Co.) (0.1 
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la-h with 1 equiv of m-chloroperbenzoic acid (Aldrich) in 
chloroform at -10 Oc for 24 h. The solid sulfoxide was purified 
by crystallization from aqueous dioxane. The sulfoxides 4a-h 
can be prepared by oxidation of the corresponding nitrosulfides 
(la-h) ( 7 )  under the same conditions. 

General Procedure for the Synthesis of Sunones 3a -h . The 
sulfides la-h were treated in a mixture of acetic acid 
(60%)-water (40%) and acidified to 3 M with sulfuric acid. An 
excess of 30% hydrogen peroxide was added dropwise, and 
at the end of the addition precipitation occurred. The mixture 
was refluxed for 24 h before dilution with water. The product 
was purified by crystallization from aqueous dioxane. 

The yields, melting points, and the ’H NMR data of the pre- 
pared compounds are shown In Tables I, 11, and 111. 

Table IV. Relative Intensities of the Most Prominent 
Peaks in the Mass Spectra of 
4-[(Phenylthio)methyl]benzoic Acid ( la)  and 
4-1(4’-Methoxv~henvlthio)meth~llbenzoic Acid (IC)  

m / e  re1 intens, 9i m l e  re1 intens, % 
244 16.08 109 2.15 
136 100.00 91 50.74 
135 14.62 77 3.43 
119 36.26 65 8.68 
110 8.14 

I C  
274 82.34 107 12.45 
139 100.00 92 8.75 
136 10.24 91 6.26 
135 12.68 65 4.11 
119 5.36 

Table V. Relative Intensities of the Most Prominent Peaks 
in the Mass Spectra of 4 4  (Phenylsulfonyl)methyl]benzoic 
Acid (3a) and 
4 4  (4’-Methylphenylsulfinyl)methyl]-3-nitrobenzoic Acid 
(4b) 

m l e  re1 intens, % ~ m / e  relintens, W 
276 
199 
167 
166 
149 
136 

319 
303 
246 
180 
164 
163 
140 
139 

8.36 
2.54 
6.52 

47.81 
26.32 
94.16 

2.46 
2.05 
6.48 

78.54 
8.52 
2.43 

24.82 
100.00 

3a 
135 
121 
119 
118 
91 
77 

4b 
136 
135 
124 
123 
119 
91 
89 

100.00 
3.76 

32.18 
10.21 
42.17 
8.38 

4.24 
1.86 

17.86 
11.32 
1.65 

44.38 
6.53 

mol) were refluxed for 1-2 h. Cooling, dilution, and acidification 
with aqueous hydrochloric acid (in the case of Id,  acidification 
with acetic acid) gave a solid, which was purified by crystalli- 
zation from aqueous ethanol. 

General Procedure for the Synthesis of Sulfoxldes. The 
sulfoxides 2a-h can be prepared by oxidation of the sulfides 
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110046-38-3; 38, 110046-39-4; 31, 110046-40-7; 3g, 110046-41-8; 3h, 
110046-42-9; 4a, 110046-43-0; 4b, 110046-44-1; 4c, 110046-45-2; 4d, 
110046-46-3; 4e, 110046-47-4; 41, 110046-48-5; 46, 110046-49-6; 4h, 
1 10046-50-9; C,H,SNa, 930-69-8; 4-H,CC6H,SNa, 10486-08-5; 4- 
H,COC6H,SNa, 19488-09-6; 4-H,NCBH,SNa, 6976-04-1; 4-CIC,H4SNa, 
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