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Nitrile imines and nitrile oxides by intermolecular
cycloaddition reaction with aryl styryl sulfones 1 lead to
the formation of tetrasubstituted pyrazolines 3 and
trisubstituted isoxazolines 6. The 3 and 6 on
dehydrogenation with chloranil in xylene gave pyrazoles
4 and isoxazoles 7. The IR and 'H NMR spectral data
have been used to ascertain the structures of the new
compounds.

The chemistry of five membered heterocycles
have more than one heteroatoms has gained
importance in recent times, as many of them
exhibit pronounced bioactive nature. One of the
important general methods to accomplish this, is
the 1,3-dipolar cycloaddition of ylide to an alkene
involving 3+2 principle-nitrile ylides to activated
olefins. Although, different methods were reported
for the synthesis of pyrazolines and isoxazolines'”,
the utility of nitrile imines and nitrile oxides for the
same are relatively less”®. Furthermore, these
cycloadducts may serve as precursors for various
class of compounds including natural product
synthesis™'°.

In continuation of our work on aryl styryl
sulfones''’, we thought it fit to develop five
membered heterocyclic systems, 2-pyrazolines and
2-isoxazolines with the former as a substrate.
Earlier, disubstituted pyrazolines were reported by
the cycloaddition of diazomethane to unsaturated
sulfones’ or by the cyclocondensation of
unsaturated keto sulfones with hydrazine hydrate’.
However, there are no reports to our knowledge on
sulfonyl isoxazolines. At present, we are reporting
tetraubstituted 2-pyrazolines and trisubstituted 2-
isoxazolines by the reaction of aryl styryl sulfones
with hydrazones and oximes of araldehydes. The
dehydrochlorination of the latter in the presence of
chloramine-T (CAT) generates in situ the nitrile
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imines and nitrile oxides. Thus, a | eries of 1,3,5-
triaryl-4-arylsulfonyl-4,5-dihydro-2+pyrazolin
and 3,5-diaryl-4-arylsulfonyl-45-dihydid.2.
isoxazolines 6 have been prepared by the reaction
of equimolecular mixture of arylh| razones
araldoximes S, aryl styryl sulfones 1/and C
refluxing ethanol for 4hr (Scheme [ and Table| I).
The aromatization of these 2-pyrqz lines a
1soxazolines by  autoxidation r th
dehydrogenation or by treatment with tetrach
1,4-benzoquinone (chloranil) and perchloric

Thus, 1,3,5-triaryl-4-arylsulfonyl pyrazoles 4| and
3,5-diaryl-4-arylsulfonyl isoxazoles ;

the basis of IR and PMR spectral data. |The
compounds showed strong absorption ban

symmetric stretching vibrations of SO,
They also exhibited two medium absorption b
in the region 1458-1433 for C=N. The

pyrazoline and isoxazoline protons indicate \\t at
they possess trans gometry'*. The C N
of 4a and 7a indicated signals for C-3, C-4 and|
at 149.24, 152.72 and 150.87 and at 148.91, 15?.
and 152.38 ppm respectively'”. This confirms that
dehydrogenation of 3 and 6 indeed has taken pllace
leading to aromatization. ‘\

Experimental Section ‘ ;‘
Melting points were determime§i in qpen
capillaries and are uncorrected. The purity of] the
compounds was checked by TLC. (Silica gel-G,
hexane: ethyl acetate, 3:1 as eluents)L IR spictra
were run as KBr pellets using Perkin-Elmer 993
infrared spectrometer (Apa, in cm™) and 'H N‘LMR
spectra were recorded in CDCI; using| varian EM-
360 spectrophotometer with TMS as| an inteknal
standard  (chemical shifts in |3, ppm),
Microanalytical data were obtained from In%ian
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(i) CAT/C,H;OH /A (ii) chloranil / xylene / A Co s

a) Ar = Ar' = Ar" = C¢H;

b)  Ar = Ar = CgHs ; Ar" = 4-OCH,CH,

c) Ar = Ar" = CcHs ; Ar’ = 4-CIC H,

d)  Ar= Ar" = CHy : A = 4-BrC¢H,

Ar = Ar" = CH,  Ar' = 4-CH,CH,

f)  Ar=Ar" = CHs - Ar' = 3,4-Cl,CgH,

g) Ar = C6H5' Ar' = 4'CH3C6H4, Ar" = 4-0CH3C6H4

h)  Ar = CeHy Ar = 4-CICgH,; Ar" = 4-OCH;CH,

i) Ar=CeHy Ar' = 4-Br CgHy, Ar* = 4-CIC(H,

H  Ar=CHs , Ar' = 3,4-Cl,CH, ; Ar" = 4-OCH,CgH,

Ar = 4-OCH,CgH, ; Ar = CgHs ; Ar* = 4-CICGH,

Ar = 4-OCH3C6H4, Ar' = Ar" = 4-CIC6H4

n) Ar 4'N02C6H4 & Ar' = 4‘CH3C6H4 3 Ar” = C()HS
Ar = 4-NO,CeH, : Ar' = 4-CH;CgHy; Ar” = 4-OCH,CH,
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Table I — Physical data of compounds 3a-o and 6a-o

Combpd.  Yield

(%)

m.p.
)
170-72
148-50
180-82
176-78
168-70
170-72
136-38
168-70
162-64
184-86
168-69
174-76
154-56
188-90
138-40

Compd

6a
6b
6¢
6d
6e
6f
6g
6h
6l
6j
6k
6l
6m
6n
60

Yield
(%)
65
68
64
73
62
67
70
62
66
65
71
70
66
72
63

m.p.
°C)
120-21
138-39
134-35
142-43
130-31
126-27
162-64
110-11
170-72
168-69
134-35
146-47
138-40
146-47
162-63

Institute of Chemical Technology, Hyderabad and
Punjab University, Chandigarh.

1,3,5-Triaryl-4-arylsulfonyl-  4,5-dihydro-2-
pyrazolines 3: General procedure. A mixture of
aryl styryl sulfone (0.001 mole), arylhydrazone
(0.001 mole) and chloramine-T (0.0015 mole) in

cethanol was refluxed for 3 hr. Salts were filtered

off and the filtrate was concentrated. The residue

‘was extracted with ether. The ethereal layer was

washed with 1N NaOH (2 x 15 mL), brine solution
(2 x 20 mL) and dried over anhyd. Na,SO, . The
solvent was removed on rotary evaporator. The
resultant solid was purified by column
chromatography (petroleum ether : ethyl acetate,
4:1) to get a pure compound 3.
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Table II — Physical data of compounds 4a-0 and 7a-o0 ; | \
Compd Yield m.p. Mol. Formula Found|(%) (Calcd) |
(%) (°C) (Mol. Wt) C H N
4a 65 182-84 CyH30N,0,8 74.07 473 6553
(436.53) (7428 | 461  6.42)
4b 67 135-36 CpsHpN,058 71.90 487 6
(466.56) (72.08 | 4.75 6.?0)
4¢ 69 174-76 Cy7H,5CIN,0,S 69.05 394 6007
(470.98) (68.85 | 4.06 555
4d 65 168-69 Cz'/HmBerozs 62.73 : .60 5153
(515.43) (6291 3.71 5.113)
4e 68 171-72 CpsHp,N,0,8 74.44 481 36
(450.56) (74.64 | 4.92 6.&2)
4f 70 162-63 CH,5CLN,0,S 64.01 3.65 545
v (505.42) (64.16 | 3.58  5.54)
4g 66 147-48 CaoH24N,05S 72.62 5.14 SL 4
(480.60) (7247 | 5.03 582
4h 65 175-76 CysH,,CIN,05S 67.34 431 5l68
(501.00) (67.12 | 4.22 5.%0)
4i 68 155-56 Cy7H,5BrCIN,0,S 59.12 336 50
(549.88) (5897 | 329 509
4j 70 178-80 Cy3H20CLLN,05S 62.99 386 sl
(535.45) . (62.80) | 376  5Dp3)
4k 64 184-86 CagHaoCIN;O;5 65.18 4.00  8lo3
(515.01) (6530 | 411  8]15)
41 64 168-70 C2sH30CLN,08 62.64 3.70 sl
(535.45) (62.80 | 3.76 5.}23)
4m 69 165-66 CasH,,CIN,0,8 69.09 425 5166
(485.00 (6934 | 436 5[78)
4n 67 173-74 CysH,N;0,S 68.08 438  8l63
(495.56) (67.86 | 427 847
40 7 154-55 CaoH3N;058 66.06 450 7.8
(525.58) (6627 | 441 799
7a 67 135-36 CyHsNOsS 69.59 433 395
(361.42) (69.78 | 4.18 387
7b 70 134-55 CyHsNO,S 67.38 422 316
(391.44) (67.50 | 437 357)
7Tc 70 142-44 C,H,,CINO;S 63.86 3.67  3l60
(395.86) (63.71 3.56  3.53)
7d 66 154-55 C,H,4BrNO,S 57.14 3.29 3109
(440.32) (57.28 3.20  3.18)
7e 64 120-21 CH;NO;S 70.56 445  38]
(375.44) (7038 | 456  373)
7f 70 147-48 C;H;:CLNO,S 58.77 2.97 3136
(430.31) (5861 | 3.04 325)
Tg 64 175-76 C3H;oNO,S 68.35 4.63 3127
(405.47) (68.13 | 472  3M45)
7h 66 127-28 CyH 4CINO,S 6190 | 391 338
(425.89) (62.04 | 3.78 3.525)
Ti 65 163-64 CyH;3BrCINO;S 53.00 | 284 302
(474.76) (53.12 || 075 z;bf)
7j 69 147-48 C;H,sCLNO,S 5758 | 320 297
(460.33) (5740 | 328 304)
7k 66 128-29 CyH,,CINO,S 6220 | 3.64 338
(425.89) (62.04 | 3.78 3§zz)
7l 65 135-36 Cy,HsCLNO,S 5755 | 1816 3]
(460.33) (5740 | 328  3004)
7m 67 149-50 CyH,,CINO;S 6429 | 4.05 3%49
(409.89) (64.46 | 3.93  341)
7n 66 135-36 CyH 1N, 058 6264 | 394 654
(420.44) (62.84 | B.83  6.66)
70 68 152-53 C23H sN,068 61.53 | 4.14 6}15
(450.47) (6132 | 402 6kl




|Table III L——]H NMR spectral data of compounds 3 and 6

uompd ‘ Cy4-H Cs-H Substituents

3a 5.74 5.31 -

3b [[]5.72 5.34 3.80 (Ar-OCH3)
3¢ ! 5.78 535 -

3 5.72 5.30 2.34 (Ar-CHj)
sq 1115.74 5.28 233 (Ar-CH,);

: 3.76 (Ar-OCHs)
3H 15.79 5.32 3.76 (Ar-OCHj)
3K I 575 5.30 3.78 (Ar-OCHs)
31 ” 5.80 5,34 3.80 (Ar-OCH,)

3 L 8.35 2.34 (Ar-CH,)

31‘ 111]5.76 5.34 232 (Ar-CH,);

1l 3.78 (Ar-OCHs)

64 I1]573 5.28 -

6h | 5.70 5.25 3.78 (Ar-OCHs)

6d \ 5:72 5.30 -

6e [[]574 5.26 2.32 (Ar-CHy)

ﬁq L 5.80 5.26 3.80 (Ar-OCH,)

6il 11578 5.32 :

6j L1580 531 3.77 (Ar-OCH3)

61 1 5.76 5.29 3.78 (Ar-OCHs)

6m | 574 5.31 2.35 (Ar-CH,)

6n 5.77 5.30 2.32 (Ar-CHa,)

| 3,5-Diaryl-4-arylsulfonyl-4,5-dihydro-2-isoxa-

zblines, 6: General procedure. A mixture of aryl
1 sulfone (0.001 mole), araldoxime (0.001

niole) chloramine-T (0.0015 mole) in ethanol (20
mL) was heated to reflux for 3 hr. The salt formed
during th‘ course of the reaction was filtered off
apd washed with ethanol. The filtrate and washings
v&fere con¢entrated under reduced pressure and the
residue ﬁvas extracted with dichloromethane,
washed with water and with 1NV NaOH and dried.
T(re solvent was evaporated and the remaining
lid  w s recrystallized from chloroform:
D troleu ether (2:3) to get pale yellow crystals.
i Dehydjogenatlon of  pyrazolines and
xazolines 3 and 6: General Procedure. A
solution of appropriate 3 or 6 (0.005 mole) and

chloranil (0,0052 mole) in xylene (15 mL) was
| [
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refluxed for 24-32 hr. It was washed with 5%
NaOH solution. The organic layer was repeatedly
washed with water, dried and distilled under
reduced pressure. The solid left was purified by
recrystallization from ethanol or glacial acetic acid
to furnish 4 or 7.
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