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Nitrile imines and nitrile oxides by intermolecular
cycloaddition reaction with aryl styryl sulfones 1 lead to
the formation of tetra substituted 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 IH 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 I-S,
the utility of nitrile imines and nitrile oxides for the
same are relatively less6

-
8
. Furthermore, these

cycloadducts may serve as precursors for various
class of compounds including natural product
synthesis":' o.

In continuation of our work on aryl styryl
sulfones'Y':', 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, ,5-
triaryl-4-arylsulfonyl-4,5-dihydro-2 p azolin 3 "
and 3,5-diaryl-4-arylsulfony -4 5-dihy -2-
isoxazolines 6 have been prepared the rea t on
of equimolecular mixture of arylh drazones
araldoxirnesS ..•aryl styryl sulfones 1 and C in
refluxing ethanol for 4hr (Scheme I nd Tab e I).
The aromatization of these 2-pyr z ines a d 2-
isoxazolines by autoxidation th al
dehydrogenation or by treatment it tetrach ro-
1,4-benzoquinone (chloranil) and pe chloric id
led to corresponding pyrazoles and isoxazo e 14.
Thus, 1,3,5-triaryl-4-arylsulfonyl p[ zoles 4 nd
3,5-diaryl-4-arylsulfonyl isoxazole 1 have en
prepared by refluxing 3 and 6 with chlora I in
xylene (Table II).

The structures of 3,4,6,7 have bi

'
the basis of IR and PMR spec data. he
compounds showed strong abso ti n bands at
1360-1335 and at 1145-1120 for a y metric nd
symmetric stretching vibrations clf S02
They also exhibited two medium a Isorption b
in the region 1458-1433 for C The
spectra of 3 and 6 exhibited two d u lets at . 5-
5.35 and at 5.70-5.80 for Cs-H and 4- proto s of
pyrazoline and isoxazoline ring syst I (Table I I).
The coupling constants (J=6.2-6.! z) of he
pyrazoline and isoxazoline proton. dicate t at
they possess trans1gometryl4. The 13 R sp c a
of 4a and 7a indicated signals for C- , C-4 and -5
at 149.24, 152.72 and 150.87 and at 1148.91, 15 . 5
and 152.38 ppm respectively". Thi~ oonfirms t at
dehydrogenation of 3 and 6 indeed as taken ~ ce
leading to aromatization.

Experimental Section
Melting points were determi~e in

capillaries and are uncorrected. Th qurity 0

compounds was checked by TLC. ( ilica g -
hexane: ethyl acetate, 3: I as eluen s) IR sp c a
were run as KBr pellets using Per in-Elmer 9 3
infrared spectrometer (A..nax in ern") and IH R
spectra were recorded in CDCl3 usi g varian E -
360 spectrophotometer with TMS as an int al
standard (chemical shifts m S, p ),
Microanalytical data were obtaine I rom In



irable 1- P ysical data of compounds 3a-o and 6a-o Institute of Chemical Technology, Hyderabad and

Cm pd. ie d m.p. Compd Yield m.p. Punjab University, Chandigarh.
0/(1) (0C) (%) COC) 1,3,5- Triaryl-4-arylsulfonyl- 4,5-dihydro- 2-

3 7 170-72 6a 65 120-21
3' 6( 148-50 6b 68 138-39 pyrazolines 3: General procedure. A mixture of
3 7 180-82 6c 64 134-35 aryl styryl sulfone (0.001 mole), arylhydrazone
3 6 176-78 6d 73 142-43 (0.001 mole) and chloramine-T (0.0015 mole) in
3 6 168-70 6e 62 130-31 ethanol was refluxed for 3 hr. Salts were filtered
3 7 170-72 6f 67 126-27 off and the filtrate was concentrated. The residue
3 8 136-38 6g 70 162-64

was extracted with ether. The ethereal layer was3 ~t 168-70 6h 62 110-11
3 162-64 61 66 170-72 washed with IN NaOH (2 x 15 mL), brine solution
3j ~4 184-86 6j 65 168-69 {2 x 20 mL) and dried over anhyd. Na2S04 . The
3 168-69 6k 71 134-35 solvent was removed on rotary evaporator. The
31

~~
174-76 61 70 146-47

3 n 154-56 6m 66 138-40 resultant solid was purified by column
3 7i 188-90 6n 72 146-47 chromatography (petroleum ether : ethyl acetate,
3 7~ 138-40 60 63 162-63 4:1) to get a pure compound 3.

I
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Ar"CH=NOH

~
Ar"CH=NNHC6Hs

~

~ (i)~ (i)

+ -
[Ar"-C=N-O)

ArCH=CHS02Ar'

1r

1
(i) CAT I C2H50H I II

a) Ar = Ar' = Ar" '" C6HS
b) Ar = Ar' = C6H5 ; Ar" = 4-0CH)C6H4
c) Ar = ArH = C6HS ; Ar' = 4-CIC6H4
d) Ar "" Ar" = C6HS ; Ar' = 4-BrC6H4
e) Ar = Ar" = C6HS ; Ar' = 4-CH)C6H4
f) Ar = Ar" = C6HS ; Ar' = 3.4-CI2C6H)
g) Ar = C6HS; Ar' = 4-CH)C6H4; Ar" = 4-0CH)C6H4
h) Ar = C6H5; Ar' = 4-CIC6H4; Ar" = 4-0CH3C6H4
i) Ar = C6HS; Ar' = 4-Br C6H4; Ar" = 4-C1C6H4
j) Ar = C6H ; Ar' = 3.4-CI2C6H3 ; Ar" = 4-0CH3C6H4
k) Ar = 4-0CH3C6H4 ; Ar' = C6HS ; Ar" = 4-C1C6H4
I) Ar = 4-OCH3C6H4; Ar' = Ar" = 4-CIC6H4
m) Ar = 4-CIC6H4; Ar' = 4-CH3C6H4; Ar" = C6H5
n) Ar = 4-N02C6H4 ; Ar' = 4-CH)C6H4 ; Ar" = C{>H5
0) Ar = 4-N02C6H4 ; Ar' = 4.CH3C6H4; Ar" = 4-0CH)C6H4

Scheme I
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Table II - Physical data of compounds 4a-o and 7a-o
Compd Yield m.p. Mol. Formula Found ('l! ) (Caled)

(%) (OC) (Mol. Wt) C H ~
4a 65 182-84 C27H20N202S 74.07 .73 6

5~(436.53) (74.28 .61 6 .
4b 67 135-36 C2sH22N20jS 71.90 .87 6

(466.56) (72.08 .75 6.~r4c 69 174-76 C27H19CINz02S 69.05 .94 6
(470.98) (68.85 .06 5. t) )

4d 65 168-69 C27H19BrN202S 62.73 l.60 5 5~(515.43) (62.91 :3.71 5. )
4e 68 171-72 C2sH22N202S 74.44 .81 63?

(450.56) (74.64 .92 6. :p
4f 70 162-63 C27H1SCI2N202S 64.01 .65 51(505.42) (64.16 1'58 5. )
4g 66 147-48 C29H24N20jS 72.62 ,.14 59

(480.60) (72.47 ).03 5. )
4h 65 175-76 C2sH21CIN20jS 67.34 .31 56?

(501.00) (67.12 .22 5.5~)
4i 68 155-56 C27HlsBrCIN202S 59.12 .36 509

(549.88) (58.97 .29 50r4j 70 178-80 C2sH2oCI2N20jS 62.99 .86 5 1
(535.45) . (62.80) .76 5.? )

4k 64 184-86 C2sH2oC1N.o, 65.18 .00 8.0
(515.01) (65.30 t-II 8.bV

41 64 168-70 C2sH2oCI2N20jS 62.64 .70
5.~{(535.45) (62.80 .76 5. )

4m 69 165-66 C2sH21CIN202S 69.09 .25 5 6~
(485.00 (69.34 .36 5'~r4n 67 173-74 C2sH21Nj04S 68.08 .38 86
(495.56) (67.86 .27 8.~ )

40 72 154-55 C29H2jNjOsS 66.06 4.50 78t(525.58) (66.27 .41 7.9 )
7a 67 135-36 C21H1SNOjS 69.59 .33 39?

(361.42) (69.78 4.18 3.87)
7b 70 1~4-55 C22H17N04S 67.38 .22 369

(391.44) (67.50 .37 3.157)
7c 70 142-44 C21H14CINOjS 63.86 .67 369(395.86) (63.71 .56 3.t5~)
7d 66 154-55 C21H14BrNOjS 57.14 .29 30?

(440.32) (57.28 .20 3.1 ~)
7e 64 120-21 C22H17NOjS 70.56 4.45 38,

(375.44) (70.38 4.56 3·t~
7f 70 147-48 C21H13CI2NOjS 58.77 !,97 33p

(430.31) (58.61 .04 3·"V7g 64 175-76 C23H19N04S 68.35 .63 35
(405.47) (68.13 .72 3.~~)

7h 66 127-28 C22H16CIN04S 61.90 .91 3 3~
(425.89) (62.04 .78 3 ~~)

7i 65 163-64 C21H13BrCINOjS 53.00 .84 3 Of
(474.76) (53.12 .75 2.95)

7j 69 ,147-48 C22H1SCI2N04S 57.58 3.20 29t(460.33) (57.40 3.28 30, )
7k 66 128-29 C22H16CIN04S 62.20 .64 331

(425.89) (62.04 .78 3 b )
71 65 135-36 C22HIsCI2N04S 57.55 .16 3 1

(460.33) (57.40 .28 30t)
7m 67 149-50 C22H16CINOjS 64.29 J:I.05 349

(409.89) (64.46 .93 34 )
7n 66 135-36 C22H16N20SS 62.64 .94 6 5~

(420.44) (62.84 .83 66 )
70 68 152-53 C23HISN206S 61.53 .14 6 II

(450.47) (61.32 .02 62 )

II



3,5-Dia:rrl-4-arylsulfonyl-4,5-dihYdro-2-isoxa-
zolines 6' General procedure. A mixture of aryl

EI SUi f9ne (0.001 mole), araldoxime (0.001
ole), ch 0ramine- T (0;00 15 mole) in ethanol (20
L) was erted to reflux for 3 hr. The salt formed

d ring the ourse of the reaction was filtered off
a d wash d with ethanol. The filtrate and washings

ere con e trated under reduced pressure and the
sidue ~s extracted with dichloromethane,
ashed itl water and with IN NaOH and dried.
e solv n was evaporated and the remaining

s lid w s recrystallized from chloroform:
troleu e her (2:3) to get pale yellow crystals.
Dehyd okenation of pyrazolines and

'soxazoline 3 and 6: General Procedure. A
lution f appropriate 3 or 6 (0.005 mole) and
loranil (00052 mole) in xylene (15 mL) was

H NMR spectral data of compounds 3' and 6
C4-H C5-H Substituents
5.74 5.31
5.72 5.34
5.78 5.35
5.72 5.30
5.74 5.28

Table III
mpd

5.79
5.75
5.80
5.73
5.76

5.32
5.39
5.34
5.35
5.34

5.73
5.70
5.72
5.74
5.80
5.78
5.80
5.7;6
5.74
5.77

5.28
5.25
5.30
5.26
5.26
5.32
5.31
5.29
5.31
5.30

3.80 (Ar-OCH3)

2.34 (Ar-CH3)
2.33 (Ar-CH3);
3.76 (Ar-OCH3)
3.76 (Ar-OCH3)
3.78 (Ar-OCH3)
3.80 (Ar-OCH3)
2.34 (Ar-CH3)
2.32 (Ar-CH3);
3.78 (Ar-OCH3)

3.78 (Ar-OCH3)

2.32 (Ar-CH3)
3.80 (Ar-OCH3)

3.77 (Ar-OCH3)
3.78 (Ar-OCH3)
2.35 (Ar-CH3)
2.32 (Ar-CH3)
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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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