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Abstract-The (I-phenylsulfonyl-2-pyraxolin-S-yl)-methyl ketones la-c and the ethylene hemithioketal of lb are 
converted by ethanolic sodium hydroxide into a variety of heterocyclic products such as pyridines, pyraxoles (Za, 2e, 
and the ethylene hemithioketal of 21, respectively) and pyridaxines (7a, b). The formation of part of these products 
involves a novel variant of the van Alphen rearrangement and a novel 3Npyraxole + pyridazine ring enlargement 
reaction. The oximes of the ketones la-c as well as the oxime ether 14 are converted under elimination of their side 
chains and/or the benxenesulfonyl group into aromatic pyraxole derivatives and ring transformation products, viz. 
derivatives of Zisoxaxoline and pyridine, respectively. The cleavage reactions of the oxime derivatives are compared 
with those of their parent ketones. 

The reaction of pyryliutn salts with benzenesulfonohyd- 
razide yielded a series of (1 - phenyl - sulfonyl - 2 - 
pyrazolin - 5 - yI)-methyl ketones’(la-c)? We now report 
the influence of the substituents R and R’ on the course of 
the alkaline cleavage of ketones la-c and of some of their 
derivatives. 

I-he reaction of ketones la-c with 0.2N ethanolic 
sodium hydroxide solution yielded 2 - [S(3) - phenyl - 3(5) - 
pyrazolyl] - acetophenone (2a) identified on the basis of (1) 
its elemental composition and its IR and NMR spectra, (2) 
its oxidation to the known’ 5(3) - phenyl - 3(S) - 
pyrazolecarboxylic acid (2b) and (3) its synthesis from 1 ,S - 
diphenyl - 1,3,5 - pentanetrione’ and hydrazine hydrate. 

The conversion of 1 into 2a may, probably, be best 
described as a [l, 51 hydrogen shift; in view of the 
alkalinity of the medium, the possibility of process 3a+ 21 
to occur by prototropy may, however, not be ruled out 
with complete certainity. 

Similarly the product from lb proved identical with the 
known’ 2 - methyl - 4,6 - diphenylpyridine. The formation 
of the latter requires fission of the N-N bond of the 
starting substance. Whether this fission takes place by 
reduction or by sulfonylnitrene elimination from some 
intermediate (c$ Ref. 8) is not yet clear. 

Alkaline cleavage of lc proved to be more complex. 
Four major products (A-D) were obtained and were 
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a: R = Ph; R’ = H 
b: R = Me; R’ = Ph 
c: R=R’=Ph 

e: PhCOCH, Ph* 
f: MeCOCH, Ph* 
g: COOH Ph* 

l Potentiahy tautomeric compound. Only one of the tautomeric forms of the pyraxole cycle has been depicted. 

The conversion of la into 2a may be explained by 
assuming base-induced elimination of benzenesulfinic 
acid (either in a concerted of a stepwise manner) to yield 
the 3H-pyrazole 3~ which, subsequently, rearranges into 
2a (Scheme 1). Base-induced elimination of arenesuhinic 
acids from N - arylsulfonyl - pyrazolines related to la 
have been earlier observed by Ege.’ An alternative mode 
of the base induced fragmentation of la could, in 
principle, be formation of 3 - phenyl - 1 - phenylsulfonyl- 
pyrazole (4, R’=H) under extrusion of acetophenone since 
an analogous cleavage of 2 - (3,5 - diphenyl - 2 - isoxazolin- 
5 - yl) - acetophenone (5) to yield 3Jdiphenylisoxazole 
(6) has been observed by Kumler er aL6 (Scheme 1). The 
course of the alkaline cleavage of la is, apparently, 
governed by the better leaving group properties of the 
benzenesul6nate as compared to the acetophenone 
enolate anion. 

‘Part of the present work has been published as a preliminary 
communication, (Ref. 1). 

identified as 2,4,6 - triphenylpyridine,’ 2 - (3J - diphenyl- 
4 - pyrazolyl) - acetophenone Q), (4.6 - diphenyl - 3 - 
pyridazinyl) phenyl ketone (7a) and u,4,6, - triphenyl - 3 - 
pyridazinemethanol (7b). respectively. I-he structure as- 
signment of B = 2c is based on (1) its elemental composi- 
tion and spectral properties, in particular the close re- 
semblance of the UV spectra of B and 3,5- 
diphenylpyrazole @I)“’ and (2) its structure proving 
synthesis from 2 - benzoyl - 1,4 - diphenyl - I,4 - 
butanedione” and hydrazine hydrate. The close re- 
semblance of the UV spectra of C and D whose elemental 
compositions diflered only by two H atoms, suggested 
closely related structures for these products, which was 
continned by reduction of C to D and oxidation of D to C. 
On the basis of its IR and NhfR spectra the structure of a 
(diphenylpyridazinyl) phenyl ketone was tentatively de- 
duced for C. The latter structure assignment was partly 
contirmed by alkaline degradation of C to 3,5- 
diphenylpyridazine (7~)‘~ and benzoic acid. The point of 
attachment of the benzoyl group to the pyridazine ring of 
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Scheme 2. 

postulated intermediate 4Wpyrazole derivative 11 into 
the final product is thought to take place either by a [ 1,5] 
hydrogen shift or by prototropy, followed by proton 
uptake of the enolate side chain. 

Support for our view concerning the importance of the 
active methylene group in the alkali induced conversion 
of lc to 2c comes from the observation that a related 
1 - phenylsulfonyl - 2 - pyrazoline, viz. the ethylene 
hemithioketal (10) of lb, which does not contain such an 
acidic group, is converted upon alkaline treatment under 
migration of the phenyl group originally attached to C-5 
into the ethylene hemithioketal of 1 - [5(3),4 - diphenyl - 
3(S) - pyrazolyll - acetone (20. The structure of the latter 
hemithioketal follows from the mass spectrum of its 
parent ketone Zf obtained by chloramine T cleavage” of 
the ketal-in particular from the presence of abundant 
peaks corresponding to the elimination of ketene and the 
acetyl radical, respectively, from the molecular ion which 
are consistent with the attachment of the acetonyl side 
chain to a ring carbon adjocenr to a ring N atom-as well 
as from the formation of the known” 5(3),4 - diphenyl - 
3(5) - pyrazolecarboxylic acid (2g) on oxidation of the 
ketone. 

The formation of the two pyridazine derivatives (7a, b) 
on alkaline treatment of 2.c may also be rationalized 
through the anion of Jb as shown in the lower part of 
Scheme 2. In the present case nucleophilic attack of the 
enolate side chain takes place at N(2), rather than at C(4) 
to yield the bicyclic intermediate 12 which subsequently 
isomerises into the anionic pyridazine species 13. The 
latter, finally, becomes stabilized either by hydride anion 
losss to yield 7e, or by hydride migration from the 
tetrahedral ring C atom to the CO carbon and concomitant 
proton uptake to yield 7b. 

The alkali induced cleavage reactions of the oximes of 
ketones la-c, as well as of the oxime ether 14 were also 
studied. 

When refluxed with ethanolic sodium hydroxide, la 
oxime was converted under elimination of benzenesulfinic 
acid into 2 - [5(3) - phenyl - 3(5) - pyrazolyl] - 
acetophenone oxime whose structure was established by 
comparison with an authentic sample prepared from the 
corresponding ketone 2s. Thus, the ketone la and its 
oxime behave similarly upon alkaline treatment. 

The behaviour of ketone lb and its oxime upon reflux- 
ing with ethanolic sodium hydroxide proved, on the other 
hand, different, the latter being converted, under ehmina- 
tion of both its side chain and the phenylsulfonyl group, 
into 3,5_diphenylpyrazole. The first step of this sequence 
appears to be elimination of acetone oxime to yield 3,5 - 

diphenyl - 1 - phenylsulfonylpyrazole, since the latter is 
rapidly converted by sodium hydroxide into the tinal 
product. The first step is analogous to the alkali induced 
conversion of 2 - (3,5 - diphenyl - 2 - isoxazolin - 5 - 
yl) - acetophenone (5) into 3,5diphenylisoxazole. 

When treated with ethanolic potassium hydroxide, the 
oxime of lc furnished the phenylsulfonylhydrazone of 5. 
The structure of the product follows from its conversion 
into 3Aiiphenylisoxazole by perchloric acid treatment. 

The transformation of a 2-pyrazoline ring into a 2- 
isoxazoline ring appears to be a novel type of reaction (the 
reverse reaction is well known from literature) and it is 
apparently brought about by nucleophilic attack of the 
anionized oxime 0 atom at C-5 of the 2-pyrazoline ring. 
The driving force of the rearrangement is probably the 
greater stabiity of the anionized phenylsulfonylhyd- 
razone as compared to that of the anionized hydroximino 
group* 

In agreement with the above consideration, the oxime 
ether 14 behaves differently from the oxime of lc, being 
converted upon alkaline treatment in almost quantitative 
yield into 2,4,Mripbenylpyridine which was also one of the 
products obtained on similar treatment of ketone le. 
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Hydrolysis of 2 - (3 - phenyl - I- phenysulfonyl - 2 - pyrazdin - 
5 - yl) - acetophenone (la). A mixture of la’ (0.4g: I mmole), 
EtOH (160 ml) and 2 N ethanolic NaOH (16 ml) was refluxed until 
the starting substance was shown by TLC to have heen com- 
pletely used (Bmin), and subsequently evaporated to dryness in 
uacuo. The residue was taken up in water and the mixture was 
extracted with chloroform; the ortic layer was washed with dil. 
HCI and water, dried over M&SO,, and evaporated to dryness. The 
residue was recrystallized from EtOH to yield 0.14g (53%) of ZI, 
colourfess crystals, m.p. 153-4’. (Pound: C, 77.62; H, 5.30; N, 
10.70. Calc for C,,H,&O (262.30); C, 77.84; H, 5.38; N, 1068%); 
IR (KBr): vNH 3330, vC=O 1665cm-‘; NMR (DMSOdJ: NH 

6 12.75 (b); Ph 6 8.3-7.0 (10H); 4-H 6 6.58; +CXH,CO 

6 4.43 ppm, s; UV (EtOH); -200 (- 4.7); 249 (4.47); -314 (246) 
sh. 



The product proved identical in all respects with an authentic 
sample, see below. 

hidation of 2 - [S(3) - phenyl - 3(5) - pyrazolyl] - acetophmone 
(?,a). A mixture of 2a (0.26~: 1 mmole), t-BuOH (6mll and an 
aqueous (5ml) soln of KM&, (0.5~) was heated for 4 hr on a 
steam bath under continuous stirring, an additions mount (O-5 g) 
of KMnO,, dissolved in 3 ml water, being added after 3 hr. The 
Mn02 ppt was removed and the t-BuOH distilled off from the 
filtrate. The resulting clear soln was acidified to yield 0.12 g (64%) 
of2b.m.p.and m.m.p. withanauthentic sample’232-4°,1it.‘231-2”. 

2 - [S(3) - Phenol - 3(S) - pyrazolyll - acetophenone (t). A 
mixture of I,5 : diphenyl‘ : 1,3,5 - pentanetrione’ (0*5g; 
1.9 mmoles), EtOH (5 ml) and hydra&e hydrate (0.25g) was 
reflexed for 2hr to yield on cooling, 0‘17g (36%) of 2a, m.p. 
1504-2. By concentrating the mother liquor, 0.18g (35%) of the 
hvdrazone of 2a. m.n. 167-90 was obtained. (Found: C. 73.90; H, 
6:l I; N, 20.50. dale: for C,,H,,N. (276*33): C, 73.89; H, 584; N, 
20.28%). 

Hydrolysis of (33 - diphenyl - I- phenylsulfonyl - 2 - pyrazolin - 
5 - yl) - o&one (lb). A mixture of lb’ (041 g; 1 mmole), EtOH 
(160 ml) and 2 N ethanolic NaOH (16 ml) was refluxed for UI mitt 
and subs~u~Uy evaporated to dryness in vacao. The residue 
was taken up in water and the mixture was extracted with ether. 
The dry residue of the ethereal soln was recrystallized from 
MeOH to yield 0~10-0~13g @O-50%) of 2 - methyl - 4,6 - 
diphenylpyridine, m.p. and m.m.p. with an authentic sample’ 72-3” 
(ligroin), lit.‘: 73-4”. 

lb was transformed into 2 - methyl.- 4,6 - ~phenyIp~dine also 
when treated with sodium dimsylate at r.!., and no inte~ediate 
could be detected when following the reaction by TLC. 

Hydrolysis of 2 - (3.5 . diphenyi - 1 - phenyktdfonyl - 2 - 
pyrazolin - 5 - yl) - acetophenone (1~). A mixture of lc’ (6*Og: 
12.5 mmoles), EtOH (2000 ml) and 2 N ethanolic NaOH (200 ml) 
was refluxed for 10 min and subsequently evaporated to dryness in 
VQCUO. The dry residue was triturated with about 100 ml of water at 
r.t. to obtain 3.85 g of a colourless powder as an insoluble residue. 
The latter was extracted with 100 ml hot MeOH. On coolinz, 098 R 
(25.5%) of 2,4,6 - t~phenylpy~dine*, m.p. 138-1400 (MeOH), was 
deposited from the methanolic soln. The dry residue of the 
mother liquor was dissolved in the minimum amount of hot benzene 
to deposit, on cooling, 0.45 g (10.5%) of almost pure k, m.p. 177-80 
(MeOH), identical according to its IR and NMR spectrum with an 
authentic sample. (Found: C, 81.19; H, 5.43; N. 8.57. Calc. For 
C,,H,sN,O (388.41): C, 8163; H, 5.36; N, 8.28%); IR (KBr): rNH 
3400-2800, with a local maximum at 3190; vC=O 1688 cm-‘; NMR 

(CDCI,): NH 6 86(b), Ph 6 8.15-7.15 (15H); +CXHAO 8 

4.3 ppm(s); UV (EtOH): 202(4.76);243(456); --310(2*IS),sh. 
The mother liquor of Zr was chromatographed through a column 

of Brockmann alumina, benzene-EtOAc mixtures, containing 
graduaily increasing amounts of the latter, being used as the 
eluent, and the composition of the eluate being checked at 
appropriate intervals by TLC (absorbent: Kieselgel G, Merck, 
activated according to Stahl; development: benzenechlorofonn- 
EtOAc, 8: 1: 1; detection: UV light). The following products were 
obtained (in the order of decreasing migration rates both through 
the column and in the TLC experiments): an additional amount of 
0.27 g (65%) of 2,4,6triphenylpyridine. 0.35 g (5.8%) of unreacted 
starting substance, 0.228 (5%) of 78, m.p. 141-143’ {EtOH), and 
0.47 g (I 1%) of 7b, m.p. 140-142” (EtOH). Finally the adsorbent 
was extracted with boiling EtOH to yield an additional amount of 
0.55 g (13%) of 7b. 

Compound 71, (Found: C, 8197: H. 490: N, 8.70; Calc for 
C,H&O (33640): C, 82.12; H. 4.79; N, 833%); IR (KBr): 
YC=O 1665cm-‘: no NH band: NMR (CDCI,): &Ph. o-urotons 
6 8.3-815; Ph-dO, o-protons s 8-l-7.9; 5-H S 8.08: 6Ph and 
Pb-CO, m - and p-protons 6 7.7-7.5 (6H); 4Ph 6 7.42 ppm (5 H); 
UV (EtOHf: -200 (-4.75); 263 (4.53); -330 (-3.0). sh. 

Compound 7b [Found: C, 81.57; H, 5.42; N. 8.51. Calc. for 
C,HlsN20 (338.41): C, 8163; H, 5.36; N, 8.28%); IR (KBr): vOH 

*On acidification of the filtrate, 0.01 g of benzoic acid was 
obtained. 

3400-31OOcm-‘; no vC=O band; NMR (CDCI,): ArH 6 8.3-6.75 

(16 H); >-OH 6 6.05 (s); OH 6 5.1 ppm (b); UV (EtOH): -200 

(-4.7); 255 (4.43); -326 (-2.75), sh. 
When lc was treated with sodium dimsylate at r.t., the forma- 

tion of the pyridiine derivatives ?a and kr could be detected by 
TLC Accord& to TLC, no 2.4.~~~henvln~~ne or h were 
formed under these conditions; nor coud &y intermediate be 
detected by following the reaction with TLC. 

2 - (3,5 - Diphenyl - 4 - pyrawlyl) - acetophenone (Zc). A 
suspension of 2 - benzoyl - 1.4 - diphenyl - l,4 - butanedione” 
(2.0 g; 5,85 mmoles) in EtOH (12 ml) was treated with hydrazine 
hydrate (0.3 g) and refluxed for 2 min. A elm yeUow soln was first 
formed from which a crystalline ppt soon deposited. The latter 
was separated and, in order to hydrolyse any a&e of 2e formed as 
a bv-woduct, refluxed for 5 min with 4ml EtOH containina 3 drops 
of &nc HCI.. On cooling, 0.56 g (28%) of creme colouredcryst& 
of k separated, m.p. 174-6” from EtOH. (Found: N, 8.21; 8.14. 
Calc. for CUHI,N,O (338.41): N, 8.28%). 

2 - [4,5(3) - Diphenyl - 315) - pyrawlyl] - acetophenone 
(k). 70% hydrazine hydrate (0‘15)g) was added to a boiling 
methanolic (10 ml) soln of 1,2J - triphenyl - 1,3,5 - ~n~e~one“ 
(0.5 9;; l-45 mmoles). The yellow colour of the solo disappeared 
imm&ately. and the product (0.22 g; 45%) ~rystaUi.zcd mm&&g, 
m.n. l&9’ from EtOH (Found: N. 8.07. 8.12. Calc. for 
C;H,,N,O (338.41): N, 8.28%); IR (KBr): vNH 3250 (b); GO 

1695 cm-‘; NMR (DMSO-d& Ph 6 8*15-6*9 (15 H); 9&O 

6 4.37 ppm (s); UV (EtOH): 201(4-78);242 (4.41); 3~(2.62), sh. 
Arcane cleavage of 4,6 - diphenyl - 3 - py~d~inyl phenyi 

ketone I?&. Metallic K 10.3 RI was dissolved in anhvd t-BuOH 
(9 ml), the excess of the latteywas distilled off in car& and the 
residue was kept for 15 min at 150” in oacuo.” Anhydrous dioxane 
(10 ml) was added and, under efficient stirring, water (OG ml). 
Finally 7a (0,25g; 0.8 mmole) was added at #p under NZ. The 
mixture was stirred for 4 hr, and evaporated to dryness. Water and 
ether were added, the organic layer was washed with water, dried 
(l&SO.) and evaporated to dryness to yield 0.15 g (82%) of ‘Ic, 
identical, according to its m.p. (144-145”) and IR spectrum, with an 
authentic sample.‘2 The aqueous alkaline layer was acidified with 
cone HCI and extracted with ether. Conventional work-up fur- 
nished 0.05 g (56%) benzoic acid. 

Compound 7c, NMR (CDCI,): 6-H 8 940 (d, J = 2.3 Hz); 3-Ph. 
o-protons 6 8.3-8.1: 4-H 6 8.0 (d, J = 2.3 Hz), other ArH 
6 7.85-7.15 ppm (13 H). 

Reduction of 4,6 - diphenyt - 3 - pyridazinyt phenyi ketone 
(7s). A solution of LAH (0.12 g) in anhyd THF (5 ml) was added 
under continuous stirring to a soln of h (0.12 g; 0.36 mmoles) in 
anhyd THF (3 ml). A vigorous reaction resulted and a thick red 
paste, which later turned green, was obtained. After being allowed 
to stand overnight, the mixture was decomposed by treatment 
with aqueous EtOH and 10% H,SO,. The organic layer was 
washed’ with Na&O,aq to yiekl a faint yelfo& soln, -the dry 
residue of which was recrystallized from MeOH to yield OG6g 
(50%) of 7b, m.p. 140-2” (MeOH), identical according to its IR 
spectrum with the product obtained by alkaline hydrolysis of le. 

Oxidation of a,4,6 - triphenyl - 3 - pyridazinemethanol (7b). A 
mixture of 7b (0.2 I; O-6 mmoles), t-BuOH (3 ml), KMnO. (0.25 g; 
1.6 mmoles) arrd water (2-S ml). was heated for 5 hr on a stea& 
bath, an equal amount of KMnO, aq being added after 3 hr. The 
mixture was allowed to cool, and the insoluble materials were 
senarated.* dried and extracted with boilinn EtOH. From the 
re&lting ethanolic soln 0.11 g (54%) of 7s separated on cooling as 
colourless crystals, m-p. 141-142’ (EtOH). (Found: C, 82.20; H, 
4.77; N, 8.67. Calc. for C,HlaN,O (336.40): C, 82.12; H, 4.79; N, 
8.33). 

1 - (3,5 - Diphenyl - 1 - p~nysu~onyl - 2 - pyrazofin - 5 - yf) - 
acetone ethylene hemith~~tuf (10). BF,ctherate (0*42g; 3 
mmoles) was added at r.t. to a soln of lb (0.42 g; 1 mmole) and 2- 
mercapto-ethanol (0.24 g; 3 mmole) in anhyd THF (2 ml). The 
mixture was allowed to stand for 24hr at r.t. Water and 
chloroform were added, the organic layer was washed with 5% 
NaXO, aq and water, and evaporated to dryness. The residue was 
crystallized from MeOH to yield 0,3g (62%) of 10, m.p. 155-Is6p. 
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(Found C, 6468; H, 5.60; N, 5.58. Calc. for C&&l,O,S (4784): 
C, 65.27; II, 548; N, 586%). 

A/k& induced ckawge of 10. A mixture of 10 (0.24g; 095 
mmoks), F&OH (IlHlml) and 2 N ethanolic NaOH (10ml) was 
either reJhrxed for 2hr or allowed to stand for 4 weeks, and 
subs~~n~y evaporated to dryness. Water and ether were added. 
‘Ibe organic layer was washed with water, evaporated to dryness 
and the residue was crystallized from MeOH to yield O-15 g (89%) 
of the ethylene hemithioketal of ketone zi, m.n. 159-160“. (Found 
C, 71.52; H, 6.39; N, 8.52; S, 9.51. Calc. for d&I&OS (336.4): 
C. 7140: H. 6.00: N. 8.33: S. 9.52%): NMR (CDCI.): 2 Ph 6 7.3 
(12 H); $-CfGCH; m, &&red around S 4.1s; dH, 8 3.2 (s); 
-S-CIGCH, m, centered around 6 3.05; CH, 6 I.55 ppm. 

Conversion of 10 into the hemithioke~ of 21 was brou~t about 
also with sodium hydride in benzene or THF at r.t. and sodium 
dimsylate in DIMS0 at loo”. 

1 - [5(3),4 - Diphenyl - 3(5) - pyrazolyl] - acetone (20. The 
suspension of the above hemithioketal (0.17 g; 0.5 mmole) in 
MeOH (6 ml) was treated with chloroamine T” (O-17 g; O-7 mmole). 
A clear soln resulted and, after 15 mitt, the starting compound was 
shown by TLC to have been co~le~ly cleaved. The soln was 
evaporated to dryness. Water and CHCI, were added, the organic 
layer was washed with water and evaporated to dryness. Tlte 
residue was crystallized from MeOH to yield O-1 I g (79%) of #, 
m.p. 126-128”. MS*: m/e 2?6 (74.4%; M=CIBH,,N1O); 261 
(0.3%; hi - 15); 249 (29%); 247 (3.6%); 234 (51#7%; M - CH&O); 
233 (100%; M-C&CO); 218 (3.1%); 206 (4.8%); 204 (3.5%); 203 
(3.1%);202(4.8%); 165(4*2%,;C~,Hs’): 130(10~7%;C,H,N‘1”); 103 
(6.7%); 91 (4.2%); 89 (4.2%); ?? (8.1%); 51 (3.1%); 43 (19.2%); 

-H. 
met&able peaks for transformations 234--+233,276- -CHtM 234, 

203~206,233~130,130~103. IR(KBr): VNH 3500-2500 

(b) with a local maximum at 3270; vC=O 1725 with a shoulder at 
1715 cm-‘; NMR (CDCI,): NH 6 9.4 6); Ph 8 7.3 (12 H); CH, 6 
3.75; CH S 2.15 ppm. 

4,5(3) - ~phenyl - 3(S) - pyrozoiecQ~oxylic acid (2g). (a) 2f 
(0.1 g; 0.36 mmole) was oxidized with KMnO. in aqueous t-BuOH 
as described for the oxidation of 2a to yield OgO54g (57%) of 2g 
which, according to its IR spectrum and the m.m.p., proved 
identical with an authentic sample prepared according to lit.‘” (b) 
2e on similar treatment furnished 39% of tg, m.p. 260-261°, lit.” 
m.p. 261”. 

Synthesis of tk oximes of ketones la-c. The oximes were 
prepared by nfluxing the parent ketones’ with hydroxylam- 
monium chioride (WI% excess) in ethanol-pyridinc (1: 1) sohts. 

Compound Ieoximc m.p. l53-154”(MeOHfl. (Found: N, 9.92. 
Cak. for C,H,,N,O,S (419.5. established bv hiah resolution 
mass spectromctry): N, lO~Ol%); MS*. m/e 4i9 (57%; M), 402 
(0.3%; M-6H), 401 (0.5%; M- 18), 285 (84%; M - 
PhC[=NOH)tH,), 2?? (62%; M - PhSdH), 261(5.3%; M - bH - 
PhSO;I‘), 260 (6.7%), 248 (3.2%), 220 (6.5%) 158 (9+7%), 157 
(12%), 146 (8*~), 145 (7.5%). 144 (lS@%; M - PhC[=NOHlCHf 
PhSO;I’). 142 (IS+%). 141 (35%: PhSO,l. 130 (18%). 129 (16+%). 
l28(13%j, 119(8~5%)~i18(8~8%)~ 1ls(l4%), id5 (iti), 104(23%); 
103 (22%) 91 (IO%), 77 (loo%), 18 (80%); metastable peaks: 193.9 

(419-=285), 69.8 (28’141). 
Comnound lboxime. m.n. 168-169” (EtOAc) (Found: N, 9.50. 

Calc. for CuH,N,O,S (433.4): N, 9.69%); NSg: m/e 433 (1.2%; 
M), 416 (0.15%; M-OH), 415 (0.3%; M- 18) 375 (O-08% M- 
Mec=NOH), 361 (lOO%;.M- MeCI=NOHI~H2), 296 (1.6%), 292 
(2*0%), 275 (3.6%; M-OH-PhSO;I’), 264 (I.?%), 247 (3.2%) 
246 (3.2%). 233 (4.7%; M - Mec=NOH - PhSO1H). 220 (8%; 

(b) The same result was achieved when the mixture was 
refluxed for 3 hr. After prolonged reffuxing, fo~ation of 3.5 
diphenylisox~ole slowly started according to TLC. 

W A mixture of 5-phenylsulfonylhydrazone (SOmg), AcOH 
(I ml) and 70% pcrchloric acid (0.2 ml) was heated for I5 mitt at 
I lo” and subsequently poured into water to yield a crystalline ppt 
of 22 mg (90%) of 3,S-diphenylisoxazole, m.p. 140-141” (hexane), 
identical, according to its IR spectrum, with an authentic sample.‘* 

*AEI MS 902 instrument, direct inlet system, 70 eV, 1600. 
*Earlier a m.p. of 12F129°C (EtOAc) was stated;’ according to 

Afkalinr &wage of oxime ether 14. A mixture of 14 (1.5 g; 3 
mmoles), EtOH (300 ml) and 2 N ethanolic NaOH (70 ml) was 

its IR spectrum the lower melting product appeared to be a 
mixture of syn-anti isomers. 

refluxed for 3hr and subsequently evaporated to dryness. The 

SAEI MS 902 spectrometer, 70 eV. source temp. 200”. direct inlet 
residue was triturated with water to yield 0.85 g (93%) of 2,4,6- 
triphenylpyridine, m-p. 138lw, identical. according to its IR 

system. spectrum and its m.p., with an authentic sample.’ 
SAEJ MS 902 spectrometer, direct inlet system, 70 cV, source 

temp. 200”. 
nJnst~ment as above, source temp. 150”. 
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MYMc+C~+NOH)&IU-P~SO;I ‘), 192 (6*0%), 191 (16%), 141 
(1296; Phm, 91 (68%), ?? (35%); metastable peaks: 301 

(433&l), 134*1(361-1*1-220). 
Compound lc-oxime, m.p. 197-199” (EtOAc + EtOH), (Found: 

C, 70-14; H, 5.33; N, 8.65; Calc for C&,N,O& (495.6): C, 70.27; 
H, 5.09, N, 868%); MST: mlc 495 (2%: M), 4?? (O-8%; M - 18); 
361 (100%; M - PhC[=NOH]eH& 354 (2%; M - PhSO;I’), 353 
(3%). 337 (40/o), 336 (3%) 326 (4%), 325 (3%), 324 (9%). 323 (Q%), 
322 (14%). 310 (5%), 309 (7%), 308 (3U%), 307 (97%; triphenyl- 
&dine radical ion). 297 (1%). 296 (6%). 295 (5%). 282 (1%). 268 
$%), 233 (%; M i Phc=NCtH - PhSdH), 223 (4%), 222 (25%). 
221 (40%). 220 (100%; M-PhCI=NOH]eHt- Phso;1’), 191 
(20%), 142 (IO%), 141 (16%; Phsch), 105 (80%). 

3,5 - Diphenyl - 5 - (2 - ~thoxJmino - 2 - phenyi~hyt) - I - 
phenylsulfonyi - 2 - pyrazoline (14). A mixture of lc’ (2.0g; 4.2 
mmole), methoxyammonium chloride” (3.5 g; 42 mmole), EtOH 
and pyridine (20 ml, each) was refluxed for 8 hr. AcOH (10 ml) was 
added and refluxing was continued for an additional 6 hr. The 
mixture was evaporated to dryness, the residue was triturated 
with water to yield crude 16 which was recrystallized from 
EtOAc. yield: 2‘0n (95%). m.u. 128-1304 The molecular comnosi- 
tion (C&.,N,O,~ 509&w& established by high resolution mass 
spectrometry. 

Alkolinecleauageof la oxime A mixture of the oxime (0.42 g; 1 
mmole), EtOH (100 ml) and 2 N cthanolic NaOH (25 ml) was 
nfluxed for 4 hr. (No reaction took place at r.t. within 72 hr,) The 
resulting soln was evaporated to dryness. The residue was dissol- 
ved in water and the small mount of insoluble impu~ties was 
removed by extraction with benzene. The aqueous solution was 
acidified with HCI and extracted with benzene. The dry residue of 
the benzene extract was recrystallized from aqueous MeOH to 
yield 0.22g (82%) of the oxime of 21, m.p. MO-161”. which in all 
respects proved identical with an authentic sample. 

The molecular composition (C&H,,N,O, 2??.3) was established 
by high resolution mass spectromctry. 

An aatheat~c sample of the product was obtained by oximation 
of k. 

Afkefine clcosage of lboximc The oxime (0.43g; I mmole) 
was treated with cthanolic NaOH for 2 hr as described for 
la-oxime. (Again, no reaction took place at r.t. within 96 hr.) The 
resulting mixture was evaporated to dryness. The residue was 
triturated with dil HCI to yield 0.2 g (90%) of 3,Sdiphenylpyrazole 
which, according to its m.p. and JR spectrum, proved identical 
with an ~thentic sample.” 

Hydrolysis of 3.5 - diphenyi - 1 - ph~yls~fonylpyrazo~~ The 
sulfonylpyrazole (Oal g) was treated with hot 0.2 N ethanolic 
NaOH (44ml). Hydrolysis took place immediately according to 
TLC. The soln was worked up as above to yield 0+6g (%%) of 
3,Jdiphenylpyrazole. 

Alkaline cleavage of lc oxime. (a) A mixture of the oxime 
(I.Og; 2-O mmoles), EtOH (100 ml) and 2 N ethanolic KOH (50 ml) 
was allowed to stand for 24 hr at r.t. The resulting soln was 
concentrated to about I/2 of its original volume and acidified with 
HCI to yield a crystalline ppt (0.8Sg; 85%) of the phenylsul- 
fonylhydrazone of 5, m.p. 185-187” from EtOAc. (Found: C, 
69.83; H, 5.43; N, 8.56; 0, 9.77; S, 6.77. Calc. for CaH,NIOJ 
(495.6): C, 70.2?; H, 509; N, 868; 0, 9*67: S, 648%). 




