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I n  previous papers1p2 the preparation and reactions 
of 5-aryl- and 5-alkyl-substituted 2-pyrazolin-3-yltri- 
phenylphosphonium salts (3) from vinyltriphenyl- 
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phosphonium bromide (1) and substituted diazo- 
methanes (2) were reported. 

Spontaneous decomposition was observed' only 
where the 2-pyrazolinyl structure could not be formed 
owing to  substitution a to  the phosphonium moiety. 
The 1-pyrazolinyl species obtained from isopropenyl- 
triphenylphosphonium bromide and diazomethane, 
or diphenyldiazomethane, decomposed to  give 3- 
methylpyrazole hydrobromide and 3,3-diphenyl-1- 
methylallyltriphenylphosphonium bromide, respec- 
tively.' 

I n  the present work, we wish to report that attempted 
preparation of 5-carbonyl-substituted 2-pyrazolinyl- 
triphenylphosphonium bromides (9) from 1 and sub- 
stituted diazoacetophenones, 4a-d, using identical 
conditions with those previously reported,l only 
resulted in the isolation of pyrazol-3-yl ketones 7 
and disalt 8. The yields of 7a-e were improved using 
2 mol of vinyl salt 1 t o  1 mol of 4a-e. 

The greater acidity of the 5 proton of compounds 
5 compared to  that of compounds 3 (where R = H, 
R' = aromatic, alkyl, or H) evidently makes the rate 
IC2 >> k3 and none of 9 was observed. Support for 
this proposition is found in the fact that the lowering 
of the acidity of the 5 proton in compound 5e obtained 
by treating ethyl diazoacetate (4e) with 1 allows for 
the conversion of 5e to  the 5-carbethoxy-2-pyrazolinyl- 
triphenylphosphonium bromide (9e) in 90% yield. 

Attempts to  phosphonioethylate 9e, under more 
vigorous conditions as described previously2 for com- 
pounds 3, proved to  be unsuccessful, yielding only 
the corresponding pyrazole 7e and disalt 8. It has 
been shown2 that phosphonioethylation of 5-substi- 
tuted pyrazolines 3 is accomplished only under forc- 
ing conditions which must be greater than the con- 
ditions needed to dwompose 9e to 6e (and thence 

(1) E. E. Schweizer and C. S. Kim, J. O w .  Chem., 86,4033 (1971). 
(2) E. E. SohweizerandC.9. Kim, J.Org. Chem., S6,4041 (1971). 
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to 7e). Decomposition of 9e, by heating in the ab- 
sence of 1, also gave the expected2 S-carbethoxypyra- 
zole hydrobromide 6e. 

The relative rates of addition of the substituted 
benzoyldiazomethanes 4a-d to the vinyl salt 1 were 
followed by observing the disappearance of the diazo 
peak (2100 cm-l) in the ir. The relative rates were 
found by measuring the slope of the curve obtained 
by plotting (absorbance)-' us. time. The relative 
rates (ICl) for thc addition were p-R4eO > p-CH3 > 
H > p-NO2 (see Table I), Le . ,  inversely proportional 
to the expected stabilities of the carbanion of the 1,3 
dipole. As 5d would be expected to  decompose fastcr 
than Sa, because of the greater acidity of the a proton, 
the rate-determining step must be the initial forma- 
tion of the l-pyrazoline 5 from l and 4a-d (k l ) .  

In  the decomposition of the intermediate 5, it is 
proposed that the bromide ion, acting as a base, re- 
moves the proton a to the carbonyl and triphenyl- 
phosphine is eliminated forming the pyrazole and 
triphenylphosphine hydrobromide. The triphenyl- 
phosphine hydrobromide then reacts with vinyl salt 
1 to  form 1,2-ethylenebis(triphenylphosphoniurn bro- 
mide) 

Thus, it was shown that the nature of the substituent 
on the diazomethane dipolarophile has a profound 
influence on the course of the reaction. 

Experimental Section 

Infrared spectra were obtained on a Perkin-Elmer 137 spectro- 
photometer. Pmr spectra were taken on a Varian A-60A and a 
Perkin-Elmer IE12B. The para-substituted diazoacetophenones 
(4a-d) were made by adding the appropriate acid chloride to an 
ether solution of diaxomethane. Ethyl diazoacetate was pur- 
chased from Aldrich Chemical Co. All melting points are un- 
corrected. 

Preparation of 3-Substituted Pyrazoles (7).-In a 100-ml flask 
fitted with a drying tube were placed 0.02 mol of vinyl salt, 0.01 

(3) E. E. Schweizer and R. Bach, J .  Org. Chem., 29, 1746 (1964). 
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TABLE I 
PI<ISPAIt.\TIOh. O F  3-SUI3STITUTED PYIb\ZOLI.:S (7a-e) FROM VINYL S.\LT 1 

Yield of Anal. sample 7, 
Product Ratio of 1 : 4  Time,  days Yield, 70 8. % mp, 'C 

7a 2: 1 2 56 93-94 
7a 1:l 2 34 
7b 2: 1 2 67 130-132 

7c 2: 1 3 64 96 94-95" 
7c 1 : l  3 24 54 
7d 2:  1 4 58 85 190-191 

7e 2: 1 l ( l 5 )  20 (51) 55 155-157b 
9e 1: 1 0.5 90" C 

a Lit. mp 93-96": J. Elgriero and It .  Jaqriier, Hull. SOC. Chivt. Fr. ,  2832 (1966). t 

11. Jaquier, ibid., 619 (1966). See Experimental Section. 

TABLE I1 
SPECTRA OF PYRAZOLES 

0 
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A N D  SUBSTITUTED DIAZOYETHANICS 
Analysis, %-- 

C H Re1 rate 

Calcd 65.34 4.98 50 
Found 64.94 5.00 
Calcd 70.95 5.41 47 
Found 70.85 5.41 

26 

Caled 55.30 3.25 1 
Found 55.24 3 .18  

Lit. mp 155-157': J. Elguero, G. Guirand, and 

- I r  c Nmi 7 

Product c-4 c-5 Phenyl 

7a 6 .85  (d)  7.65 6.95 (d), 8 .15  (d)  

7b 6 .92  (d) 7.91 7 .26  (d), 7.84 (d) 

7d 7.26 (d)  8.0-8.65 (m) 

J = 2 .4  Hz 

J = 2 . 7  Hz 

J = 2 .3  H z  

J = 8.5 HZ 

J = 9 . 5  IIZ 

mol of the diazo conipolind, arid 1 0  ml of dried chloroform. The 
reaction mixture was stirred for the reqiiired amount of time at 
roo111 temperatiire, csonc*entrated t o  half volume, filtered to re- 
move 1,2-ethylencbis( t ripheriy1phosphc)riium bromide), m p  28-5- 
290" (lit.3 in A nip 297-300°), :md further concentrated t o  an oil. 
This material was placed on a F lor id  column (4 X 25 cm) and 
eluted with ethyl acetate. The first fraction (200 ml) was con- 
cent,rated, petroleum ether (bp  30-60") was added to precipitate 
the product, and the pyrazole was filtered and collected. The 

llized from benzene-petroleum ether. The 
physical data are given in Tables I and 11. The results of experi- 
ments run with equimolar quantities of the speries 1 and 4 are 
also listed in Table I .  Examination of the crude reaction mixture 
from the equimolar experiments, by nmr, shows none of the 
expected peaks for the intermediate 9. The nmr shows only 
pyrazole 7, disalt. 8, and soine starting niatcrial4. 

5-Carbethoxy-2-pyrazolin-3-yltriphenylphosphonium Bromide 
(9e).-In a three-necked 100-ml flask with a drying tube and 
addition funnel was placed ethyl diazoacetate (0.57 g, 0.003 mol) 
in ml of methylene chloride. Vinyl salt (1.85 g, 0.003 mol) 
in ml of met,hylene chloride was added slowly over a 12-hr 
period arid the solution was allowed to stir for an additional 2 hr. 
The reaction mixturc was poured into ethyl acetate and the 
residue was recovered by filtration. The salt was recrystallized 
from methylene chloride-ethyl acetate at  room 1ernperat)ure. An 
analytical sample could not be obtained owing to ready decom- 
position. Thc nmr MXS consistent with the assigned structure: 
nmr (CI)Clr) 6 1.2; ( t ,  : 3 ,  CI-13, J = 7 I-Iz), 33.25 ( 2  d ,  2 ,  C-4, 

C-.i, J = 9, 12 FIz), 7.6-8.1 ppm (m,  15,  phenyl). 
Attempted Phosphonioethylation of 5-Carbethoxy-2-pyrazolin- 

3-yltriphenylphosphonium Bromide (9e) .-Vinyl triphcnylphos- 
phonium bromide (0.001 mol), 9e (0.001 mol), and 10 ml of 
chloroform were refluxed for 24 hr,  concentrated to  half volume, 
and filtered. The white solid collected was disalt 8 in a 73% 
yield. There was no phosphonioethS.lated product found. 

Kinetic Data.--The sample for the kinetics was obtained 
from the reaction mixturc as soon as the chloroform had been 
added and the mixture was homogeneous. The sample was 
plarcd in a liquid cell and the change in absorbance of the diazo 

J = 9, 12 I I z ) ,  4.1$5 (q ,  2 ,  OCII2, J = 7 .0  IIz),  3.t  (dd, 1, 

Other " c=o C=N 
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3150 1640 1600 

3250 1660 1600 

CHsO, 2.40 (s) 

peak was followed with time on a Perkin-Elmer 421 spectro- 
photometer. A plot of the reciprocal of the absorbance us. time 
in minutes gave the straight-line plot. The relative rates re- 
ported are the slopes of these plots. 

Pyrolysis of 5-Carbethoxy-2-pyrazolin-J-yltriphenylphospho- 
nium Bromide (9e).-In an nmr tube some of 9e was heated to 
a melt for 3 min. CDCI, was added and an nmr was taken. 
The pyrazole hydrobromide could not be isolated pure but the 
nmr was consistent with that of a sample prepared from 7e 
(Table I ) :  nmr (CI)C13) 6 1.33 ( t ,  3, CHI, J = 7 Hz), 4.4 

(d,  1, (3-3, J = 2.8 Hz), 10 ppm (s, 2, IL" solvent dependent, 
exchanges with 1 1 2 0 ) .  
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Recently we presented experimental evidence for 
the rearrangement of a proposed 1,4 dipole ( l ) ,  gen- 


