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and the resin was washed three times with dimethylforma- 
mide (20 ml). The combined filtrates were reduced under 
vacuum to approximately 50 ml and then ethyl acetate 
(400 ml) was added. The solution was left in the refrigera- 
tor for a few hours, then it was centrifuged. The resulting 
precipitate was washed with ethyl acetate and methanol 
(centrifuging after each wash) and finally it was suspended 
in ether (100 ml) and filtered. The precipitate was dried 
to give the protected nonapeptide (1.8 g) with m.p. = 
234-238 "C [a], = -45 (c = 2, dimethylformamide). 

Purificatiotr of Oxytocirz 
The nonapeptide (0.5 g) was subjected to reduction 

with sodium and liquid ammonia, followed by oxidation 
at p H  7 (9) and the solution was freeze-dried. The pro- 
duct (0.6 g) was dissolved in 0.2 N acetic acid (10 ml) and 
was filtered through a Sephadex G.25 column, equilibra- 
ted with 0.2 N acetic acid and, using the same solvent as 
eluent, 5 ml fractions were collected and 0.1 ml samples 
used for the Folin-Lowry test. One major and several 
minor peptide peaks were observed. The contents of the 
tubes making up the fractions containing the major peak 
were lyophilized to give 0.4 g of white powder. 

A Sephadex G.25 colun~n was equilibrated with the 
aqueous phase of a mixture of 3.5 % acetic acid (con- 
taining 1.5 % pyridine): 1-butanol : benzene (2:l:l) and 
then the organic phase was run through. A solution of 
the partially purified oxytocin (100 mg) in the aqueous 
phase (2 ml) was added to the column, and then eluted 
with the organic phase. The fractions containing the 
major peptide peak (as determined by the Folin-Lowry 
reaction) were combined, diluted with twice their volun~e 
of water, and evaporated to a small volun~e. The solution 
was then freeze-dried to give a white powder (20 mg) 
having an activity of 508 ulmg. 

Tosoni for his interest and encouragement, and 
the Quality Control Department of the Con- 
naught Laboratories for the biological assays. 

Note added in proof-The author notes that 
M. Manning of McGill University has indepen- 
dently achieved the synthesis of oxytocin using 
the solid phase technique and has published the 
results in J. Am. Chem. Soc. 90, 1348 (1968). 
(See also Takashima, du Vigneaud and Merri- 
field, J. Am. Chem. Soc. 90, 1323 (1968) for the 
synthesis of deamino oxytocin.) 
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The tetralone 2a has been obtained in 45 % overall conversion from the dione 3 by the sequence 3 4 4a 
+ 4b -> 5b -> 5a -> 2a. 

Canadian Journal of Chemistry, 46, 2320 (1968) 

The title compound (2a) has been reported (1) 
as a liquid obtained in low yields by prolonged 
reflux of the en01 ketone (1) in xylene. We have 
obtained it as a crystalline solid, m.p. 4748.5 "C 
by the following method, which has been 
studied previously by Newman and Mekler (2). 
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NOTES 

The above authors obtained the acetate 
ester (5c) from the dione (3) by a sequence of 
steps involving cleavage of 3 t.o the acid (4a), 
esterification, en01 acetylation of 4b, bromination 
and dehydrobromination. We have obtained 
the desired acid (5a) by saponification of the 
ester (5c) but the overall yields were unsatis- 
factory. We find now that the ester (4b) can be 
catalytically dehydrogenated to the phenolic 
ester (5b) directly and then saponified to give 
50% overall yield of 5a based on 3.  Several re- 
agents were tried to effect the cyclization of the 
acid (5a), and polyphosphoric acid proved singu- 
larly effective giving 85-90% yield of the-tetra- 
lone (2a) which had the expected spectral absorp- 
tions. The structure of 2a was also confirmed by 
a Wolff-Kishner reduction to the known 4- 
methyl-ar-1-tetra101 (3). This gave excellent 
yields. 

Experimental 
y-(3-Keto-6-mett1yl-l-cyclohexen-I-yl)butyric Acid (4a) 

The following procedure for cleavage of the dione (3) 
to the acid (4a) proved superior to the one described in 
the literature (2). 

The dione (3) (40 g) (4) was mixed with a saturated 
solution of barium hydroxide (1500 ml) in an  atmosphere 
of nitrogen, the mixture was kept overnight and then 
extracted with ether to remove any unreacted dione. The 
aqueous solution was acidified and extracted with ether. 
After usual work-up, an oil was obtained which soon 
solidified. It was triturated with ether and collected; 
yield, 4 M 1  g; m.p. 78-79 "C. (ether - petroleum ether). 

The crude acid was converted to the methyl ester (4a) 
as described in ref. 2. 

Methyl-y-(2-t~1etlgvI-5-hjdroxyphenyl) brityrate (5b) 
The ester (4a) (15g) was heated at 286300 "C with 

a 10% Pd/C catalyst (lg) for l h .  After usual work-up, 
11 g (94%) of the phenolic ester (5b) was obtained; m.p. 
8 6 8 1  "C (petroleum ether) and undepressed by a sam- 
ple prepared according to Newman and Mekler (2). 
Below 280 "C, the above dehydrogenation was incom- 
plete and gave a mixture 4a and 56. 

y-(2-Methyl-5-hydroxypheny1)butyric Acid (5a) 
The ester (56) (30g) was saponified with 5% aqueous 

sodium hydroxide and after usual work-up yielded 22 g 
(50% yield based on the dione 3) of crude acid (5a), m.p. 
90-93 "C. The analytical sample prepared by four 
crystallizations from ether -petroleum ether had m.p. 
99-100 "C. h,,, (CHC1,) 2.75 and 5.85 p;  h ,,,, (EtOH) 
279 mp  (log E 3.4). 

Anal. Calcd. for ClIH1403: C, 68.0; H, 7.2. Found: C, 
67.9; H, 7.4. 

The same acid could be obtained by saponification of 
the ester (5c) (2) but only in 30% yield based on the dione 
(3). 

y-(2-Mettgvl-5-aceroxyphenyl)b1ityric Acid (5d) 
This was obtained in 60% yield by treatment of 5a  

with acetic anhydride and p-toluenesulfonic acid; m.p. 
6661.5  "C (petroleum ether); X,,, (EtOH) 216, 266, and 
273 mp  (log E 3.66, 2.70, 2.70); h,,, (CHCl,) 5.71 and 
5.85 p nuclear magnetic resonance (CC1,): r -1.67 (s, 
-COOH), r 7.73 and 7.8 (s, ar-CH, and -OCOCH,) 
r 2.92-3.33 (m, 3 aromatic protons) r 7.37 to 7.63 (t, 
Ar-CHZ). 

Anal. Calcd. for C13H1604: C, 66.1 ; H, 6.8. Found: C, 
66.3; H,  6.9 

The acetoxy acid (5d) furnished a liquid acid chloride 
which was characterized as the amide m.p. 117-1 18 "C 
(ethylacetate). h,,, (KBr) 2.975, 3.125, 6.025, and 6 .25~ .  

Anal. Calcd. for CIIHl,O,N: C, 68.4; H, 7.8. Found: 
C, 68.3; H,  8.0. 

5-Metl1y1-8-hydroxy-l-tetralot1e (2a) 
A mixture of phosphorus pentoxide (30 g) and phos- 

phoric acid (30 ml) was heated on a steam bath for 2 h. 
The acid (5a) (8 g) was added and the resulting mixture 
was heated for an additional 1 h and poured onto crushed 
ice. The yellow product was collected, dried, and crystal- 
lized from petroleum ether after treatment with decoloriz- 
ing charcoal. This method yielded 6.2 g (86%) of the 
tetralone 2a as pale-yellow needles; m.p. 4 5 4 7  "C. An 
analytically pure sample prepared by three more crystal- 
lizations had m.p. 4748.5  "C; A,,, (CHCI,) 6.15 (hydro- 
gen bonded G O )  and 6 . 2 5 ~  (aromatic) and no ab- 
sorption for -OH due to hydrogen bonding. h,,, 
(EtOH) 262, 345 mp (log E 4.0, 3.5) [cf.: with absorptions 
of 8-hydroxy-1-tetralone (5)] nuclear magnetic resonance 
(CDCI,): r - 2.4 (s, -OH), r 2.70 and 3.25 (d, 2 adja- 
cent aromatic protons), 7 7.1-7.5 (m, 2 benzylic protons 
and 2 protons a to carbonyl) r 7.8 (s, Ar-CH3) and 
r 7.92 (m, 2 protons to carbonyl). 

Anal. Calcd. for CIIHIZOZ: C, 75.0; H, 6.9. Found: C, 
74.9; H,  7.2 

The 2,4-dinitrophenylhydrazone had m.p. 285-286 "C 
(EtOAC-CHCI3). 
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Oxidative fragmentation of 3-pyrazolidinones to olefins 
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The oxidation of 5-aryl-3-pyrazolidinones with mercuric oxide to the corresponding olefins is re- 
ported. Diethyl azodicarboxylate also converts 4,5-diphenyl-3-pyrazolidinone to trans-stilbene. The 
fragmentation of the intermediate cyclic a-carbonyl azo compounds is suggested to account for the 
observed products. 

Canadian Journal of Chemistry, 46, 2322 (1968) 

The chemistry of I-pyrazolines has been the 
subject of increased investigation over the last 
few years (1). As part of our own interest in this 
general area, we have examined the oxidation of 
3-pyrazolidinones (1) and we should like to 
report briefly our initial results. 

When 5-phenyl-3-pyrazolidinone (1, Ar = 
C,H,, R = H) was oxidized with yellow mer- 
curic oxide, the grayish color of mercury was 
observed along with vigorous evolution of gas. 
After removal of mercury and evaporation ofthe 
solvent, a thick greenish oil, having the odor of 
styrene, was obtained. Bromination of this oil 
gave a 42% yield of styrene dibromide, m.p. 
71-73 "C. The oxidation of 4,5-diaryl-3-pyra- 
zolidinones (1, R = Ar) gave the corresponding 
trans-stilbenes (3, R = Ar) in fair to good yields 
(see Table I). No attempts were made to obtain 
the highest possible yields. 

In a recent review (2), Fahr and Lind have 
emphasized the extreme instability of cyclic cl- 

'To whom all correspondence should be addressed. 

carbonyl azo compounds. We believe that the 
initial step in our reaction is the oxidation of the 
3-pyrazolidinones (1) to the corresponding cl- 

carbonyl azo compounds (2). These highly re- 
active intermediates then undergo fragrnenta- 
tion (3) with the loss of carbon monoxide and 
nitrogen to give the olefins.' The formation of 
metallic mercury and a positive carbon mon- 
oxide test from the evolved gases, lend support 
to this view. 

A related fragmentation has been previously 
observed by Rosenblum and his students (4). 
They reported the formation of trans-stilbene and 
tolan, from the oxidation of 5,6-diphenyltetra- 
hydrooxadiazinone (4) and 5,6-diphenyl-1,2- 
dihydrooxadiazinone (5) with lead tetraacetate. 

Presumably, similar azo compounds were 
formed and underwent fragmentation with loss 
of carbon dioxide and nitrogen. Although the 

ZApproximately nine months after our initial discovery 
of the oxidation of 3-pyrazolidinones with mercuric 
oxide, the lead tetraacetate oxidation of 4,Sdiphenyl- 
3-pyrazolidinone to tratzs-stilbene was reported (12). 
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