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A series of new 1,3,5-triaryl-2-pyrazolines has been synthesized for evaluation as solutes in liquid scintillation counting 
systems. These compounds were formed in good yields by reaction between the appropriate chalcone and arylhydrazine 
in glacial acetic acid a t  water bath temperatures. The ultraviolet and infrared spectra of these 2-pyrazolines have been 
analyzed. The chalcones necessary for the formation of the 1,3,5triaryl-2-pyrazolines were formed by condensing aryl 
methyl ketones and aromatic aldehydes in alcohol a t  room temperature using alkoxide catalysis. In  some cases the product 
isolated from such reaction mixtures was a 1,3,5-triaryl-1,5-pentanedione resulting from a Michael addition of the methyl 
ketone to the expected chalcone. The ultravioIet and infrared spectra of the chalcones are shown to be consistent with the 
trans configuration. The new 2-pyrazolines and some which were previously known were evaluated as solutes in liquid 
scintillation counting systems. The ability of this type of molecule to  function acl an efficient scintillator is related to aryl 
substitution a t  sites one and three and bears no resemblance to  molecular types now in use. 

Previous endeavors in the synthesis and evalu- 
ation of organic solutes for liquid scintillation 
counters have been concerned with ring systems 
such as terphenyl and diphenyloxazole which 
possess continuous conjugation. *-I3 At this time 
we wish to  report upon the synthesis and charac- 
terization of a variety of new 1,3,5-triaryl-2- 
pyrazolines and the evaluation of these compounds 
and some previously known pyrazolines as solutes 
in conventional liquid scintillation counting sys- 
tems. 14, Is These compounds are extremely interest- 
ing because they show considerable relative pulse 
height as indicated by the scintillation data in 
Table VI; are sufficiently soluble for practical use; 
and they are not appreciably self-quenching. These 
pyrazolines are of considerable theoretical impor- 
tance because they represent the first significant 
departure from the usual planar, linearly conju- 
gated systems encountered in organic scintillation 
solutes. 
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Pyrazolines are available by many synthetic 
approaches; however, 1,3,5-triaryl-2-pyrazolines 
are most conveniently available by condensation 
of the appropriate arylhydrazine with an a,& 
unsaturated ketone homologous with chalcone (11) 
under acidic conditions. The generally accepted 
interpretation of this reaction involves the initial 
formation of an arylhydrazone (111) with subse- 
quent attack of nitrogen upon the carbon-carbon 
double bond. Condensations involving similar 
systems have been run in alcoholic hydrochloric 
acid;lB however, we have found that the operation 
is best carried out by heating equimolar quantities 
of the two reactants in an excess of glacial acetic 
acid for several hours on a steam bath. At the end 
of this time the product has usually begun to  pre- 
cipitate. The yields obtained using this procedure 
vary from 59% t o  99% as shown in Table I. 

In  addition to  forming pyrazolines by the 
method outlined above we have also observed their 
formation in the reaction of several 1,3,5-triaryl- 
1,5-pentanediones with phenylhydrazine. This prep- 
aration of triarylpyrazolines by elimination is 
similar to  the formation of this ring system from 
Mannich bases" and &aroyl ethanols.'* In  view 
of the known reversibility of Michael addition 
reactions it is quite probable that the formation of 
pyrazolines from these ketones involves a regres- 
sion. In  this reaction sequence the equilibrium 
between the triarylpentanedione and the chalcone 
is displaced by the formation of pyrazoline from 
the chalcone. 

Previous studies on the ultraviolet spectra of 
pyrazolines have shown that when there is no sub- 
stituent a t  position one the spectrum consists of 
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TABLE I 
NEW PYRAZOLINES 

3,""' 
Ar N N  

Ar " Ar ' Ar 

Analysis 
M.P., Yield," Xitrogen 

"C. 70 Calcd. Found 

p-Biphenyl 
p-Biphenyl 
p-Biphenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 
p-Carboxyphenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 

~ ~ _ _ _ _  

Phenyl 
Phenyl 
Phenyl 
Phenyl 
Phenyl 
2-N ap hth yl 
p-Biphenyl 
p-Biphenyl 
p-Biphenyl 
p-Biphenyl 
p-Biphenyl 
Phenyl 
Phenyl 
p-Biphenyl 
p-Methoxyphenyl 
Phenyl 
p-Hydroxyphenyl 
Phenyl 

p-Biphenyl 
Phenyl 
p-Methoxyphenyl 
9-Ant hryl 
p-Biphenyl 
p-Biphenyl 
p-Methoxyphenyl 
3,4Diethoxyphenyl 
p-Isopropylphenyl 
l-Nap hthyl 
p-Diethylaminophenyl 
l-Naphthyl 
p-Methoxyphenyl 
Phenyl 
p-M ethoxyphenyl 
p-Dimethylaminophenyl 
Phenyl 
p-H ydroxyphenyl 

~~~~ 

181-183 
178-178.5 
150-151 
231-233 
168-169 
231-233 

185 
165-167 

165.5-167 
210 

178-179 
173-174 
2 13-2 15 
204-206 
147-148 
142-143 
129-134 

148 5-149.5 

70, B/E 
73, B/E 
65, E 
75, B 
59, T 
61, T 
68, A 
76, E 
55, E 
65, T/G 
64, T 

6 .22  
7 .48  
6 93 
7 . 0 3  
7 .48  
6 .60  

6 . 0 6  
6 . 7 3  
6 .60  
9.52 

- 

6 .19  
7 . 4 5  
7.14 
7 .25  
7 .70  
6 .66  

5 . 9 6  
6 . 5 8  
6 .48  
9 .53  

- b 

8 .04  7 . 8 6  
7 .52  7 .25  

c ,  E 
c .  E ci E 7 .48  7 .75  
e ,  E! 7 .83  7.53 

c t  E 8 .91  8 .95  

E 12.31 12.51 
E 8.91 8 . 6 0  

a Recrystallized from A, acetone; B, benzene; E, ethanol; G, glacial acetic acid; T, toluene. Anal. Calcd. for CsHuN10: 
These compounds were supplied through the generosity of the Tennessee C, 83.14; €I, 5.98. Found: C, 83.25; H, 6.08. 

Eastman Co., Kingsport, Tenn. 

one maximum at  about 240 mp.19 When the one 
position is substituted by a benzene ring a second 
maximum appears a t  about 280 mp. This long wave 
length band is relatively stable except when a 
second benzene ring is introduced at position three, 
in which case the band is shifted to 354 mp.20 
Our data. as indicated in Table 11, show that the 
introduction of a third phenyl group at position 
five on the pyrazoline ring causes no alteration in 
this established spectral pattern. The information 
in this table indicates that the band at  354 mp 
is relatively free of substitution effects, the greatest 
shifts being due to large extentions of conjugation. 
In  contrast to  the relative stability of this band the 
maxima a t  240 mp is extremely sensitive to substi- 
tution on any of the benzene rings. The effects 
produced by such alteration as noted in Table I1 
do not appear to  be predictable. 

In  addition to the two maxima basic to 1,3,5- 
triarylpyrazolines certain of these compounds 
show an additional band at  an intermediate or 
longer wavelength which can be attributed to 
specific portions of the molecule. Thus, those ma- 
terials containing p-methoxyphenyl substitution 
show a band in the 285-290 mp region which is 
related to the 278-mp band in anisole.21 The com- 

(19) K. Dimroth and 0. Luderitz, Ber., 81, 243 (1948). 
(20) G. F. DufFin and J. D. Kendall, J. Chem. Sac., 408 

(1954). 
(21) R. .1. Friedel and h4. Orchin, Cltraviolet Spectra of 

Aromatic Compounds, John Wiley and Sons, Inc., New 
York, K. J * . ,  1951. 

pounds possessing p-dimethylaminophenyl groups 
show a third maxima in the 310-mp range that is 
comparable to the 305-mp band of p-methyl-N,N- 
dimethylaniline.21 A third band also shows up in 
the spectrum of those compounds having either 
l-naphthyl or 2-naphthyl groups on the pyrazoline 
ring. This band is in the 268-282 mp region and 
represents the variable 270 mp-band of the methyl- 
naphthylenes. Similarly the 365-mp frequency of 
9-methylanthracene is found at  368 mp in 1,3- 
dipheny1-5-(9-anthryl) -2-p yrazoline. 

The infrared spectra of the pyrazolines were 
examined in the region from 6 to  16 p ;  the results 
are recorded in Table 11. Possibly the most interest- 
ing portion of the spectrum is that range around 
6 p where one mould anticipate a band due to 
the conjugated -C=K- as well RS the usual 
-C=C- aromatic stretching I ibration. In this 
region, however, there is only one strong band, 
and this is a t  6.25 to 6.3 p. The lack of information 
regarding the effect of salt formation on this band 
makes it impossible to assign accurately its source; 
however, due to  its strength, its origin is probably 
in the -C=N- bond and the associated benzene 
ring. If this explanation is correct the effect of 
conjugation on the -C=K- band is greater in 
pyrazolines than in those instances previously 
studied.22 

The chalcones from which the 1,3,5-triaryl- 
pyrazolines were prepared were synthesized by 

(22) J. Bornstein, Anal. Chem., 2 5 ,  512 (1953). 
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TABLE I11 
SEW- CHALCONES 

0 
II 

.irCH=CH-Chr ' 

Analvsis 

-4 r Ar' 

____~  - 
Hydrogen _____- M.P., Yield,' - Carbon 

"C. 70 Calcd. Found Calcd. Found 
b - - __ - p-Phenylene 3-bis-l(3'-pyridyl)- 233-234 85, E 

1-Naphthj 1 2-Naphthyl 158-160 79, B 89.58 89.40 5.2d 5.45 
p-Diethylaminophenyl p-Biphenyl 164-165 82, c 84.47 84.41 7.09 6.87 
Phenyl 2-Naphthyl 106 98, E 88.34 88.05 5.43 5.52 
3,4Diethoxyphenyl p-Biphenyl 147. 5-149 98, E 80.62 80.54 6 .50  6.52 
I-Naphthyl p-Biphenyl 149 67, h 89.79 89.98 5 .43  5 .62  

9-Anthryl Phenyl 124-125 76, B 89.58 89.43 5.23 5.20 
p-Biphenyl. Phenyl 111.5-112.5 72, E 88.70 88.88 5.67 5.68 
p-Biphenyl 2-N apht h yl 141-142 81, B 89.79 89.81 5.43 5.62 
p-Biphenyl p-Biphenyl 195-197 80, B 89.97 89.73 5.59 5.67 

a Recryst'allized from A, acetone; B, benzene; C ,  cellosolve; E, 95'3 ethanol; G, glacial acetic acid; W, water. 

acrylylC 

p-Dimethylaminophenyl p-Biphenyl 160-163 60, G/W 84.37 83.93 6.47 6.45 

Anal. 
Calcd. for CWHIBN~O~:  N, 8.23. Found: N, 8.05. The chalcone from terephthalaldehyde and 3-acetopyridine. 

TABLE I V  
MICHAEL ADDITIOX PRODUCTS 

0 Ar 0 

4r'C-CHa-CH-CH2-C?1ir' 

Analvsis 

Compound 
hl.P., 1-ield," Carbon Hydrogen 

"C. % Calcd. Found Calcd. Found 

1,5-Di- (p-biphenyl)-3-phenyl-1,5-pentanedione 185 5-186 5 93, C 87 47 87 92 5 87 6 36 
1,5-Di-(p-biphenyl)-3-(p-isopropylphenyl)-1,5- 210 92 5, C 87 32 86 91 6 56 6 56 

1,3,5-Tri-(3-pyridyl)-l,5-pentanedione 145-146 80, E/W 

a Recrystallized from C, cellosolve; E, ethanol; R, water. AnaE. Calcd. for C20HnN802: N, 12 68. Found: X, 12.56. 

pentanedione 
h - - - __ 

condensing the appropriate aromatic aldehyde and 
methyl ketone in alcohol a t  room temperature using 
sodium methoxide catalyst. This type of reaction 
is generally known to proceed through the sequence 
outlined in formulas I and ILZ3 In those cases out- 
lined in Table I11 this procedure gave high yields 
of the desired a,@-unsaturated ketone with no 
undesirable side reactions. The products precipi- 
tated from the reaction mixture in a relatively pure 
state and were easily recrystallized. In addition to 
obtaining chalcones from these aldol-type conden- 
sations it is likewise possible as shown in formulas 
I1 and IV to obtain 1,3,5-triaryl derivatives of 1,j-  
pentanedione resulting from 3lichacl addition of 
the methyl ketone across the double bond formed 
in the initid condensation of aldehyde and ketone. 
Contrary to  a previous reportz4 we have observed 
this t o  occur in the condensation of benzaldehyde 
with p-phenylacetophenone as well as the other 
cases presented in Table IV. 

The relationship between the ultraviolet speu- 

(23) E. R. Alrxaiitler, Ionic Oryunic Reactions, J. n'iley 

(24) W. Dilthy, b. prakt. Chen., 2, 101, 194 (1921). 
and Sons, New York, S. I*., 1950, p. 175. 

trum and the possible structures of cshalcoiie has 
been thoroughly d i s ~ u s s e d ~ ~ , ~ ~  as have the ultravio- 
let spectra of many simple derivatives of chal- 
cone.27928 This prior work has shown that the trans 
chalcone structure has two maxima (230 mp, log E 

= 3.77; 312 mp, log E = 4.38) in the ultraviolet 
that are due to the planar, cross conjugated system 
as a whole and which generally undergo a batho- 
chromic shift due to electron-donating substituents 
on either h r  or Ar'. The data in Table Tr show that 
for the more complicated structures presented here 
the two maxima characteristic of trans rhalconcs are 
usually observed and that electron donor suhstitu- 
tion results in bathochromic. shift.. The most out- 
standing example in this series is p-diniethylaniino- 
phenyl-p-phenylacrylophenoiie which hab its long 
wave length maximum a t  42.5 mp (log t = 4.53). 

(25)  R. E. Lutz and It. H. Jordan, J .  . lm. ('hem. Soc., 72, 
4090 (1950). 

126) W. Block and R. E. Lutz. J .  d i t ? .  C'hcm. Soc.. 75. 
5996 i1953). 

Soc., 76, 1193 (1954). 
(27) H. H. Szmant and H. J. Planinsek, J .  Chenr. 

(28) H. H. Szmant and 4. J .  Basso, d .  Am. ('hem. Soc., 
74, 4397 (195%). 
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The infrared spectra of these chalcones show that 
the carbonyl frequencies a t  6.03 p to 6.2 p (Table V) 
are displaced to a significant degree from the values 
reported for chalcone i t ~ e l f . ~ ~ J ~  The band due to  the 
conjugated -C=C- bond can be resolved in rela- 
tively few cases and then only as a weak shoulder a t  
6.10 p to  6.18 p on either the carbonyl band or the 
6.3 p band associated with the aromatic C=C bond. 
The two major aromatic C=C frequencies in the 
6p to 7 p region are among the strongest observed and 
occur from 6.3 p to 6.4 p and 6.7 p to 6.9 p. For pur- 
poses of structure assignment the most useful por- 
tions of these infrared spectra are the 7.6 p to  7.8 p 
and 10.2 p to 10.4 p regions where the CH deforma- 
tion frequencies characteristic of trans ethylenes are 
found. In  these compounds the usefulness of the 7 p 
region is diminished because the normally veak 
trans ethylenic C - H  in-plane deformation frequen- 
cies are obscured by the many strong maxima from 
the aromatic portions of the molecules. The 10-p 
region, however, is relatively free of maxima and 
the trans ethylenic C- H out-of-plane deformation 
frequencies are easily seen. These bands occur as 
medium to strong maxima from 10.0 p to 10.45 p 
and serve to identify the compounds as trans chal- 
cones. 

Toluene solutions of the 2-pyrazolines were sub- 
jected to  conventional scintillationg and spectra131 
tests. The results are presented in Table I. The pa- 
rameters, I,,, and cmax, are the maximum relative 
light output and the concentration at  which this 
occurred. The spectral quantities, A,,, and 1, ob- 
tained from corrected fluorescence spectra, are the 
most probable wave length and the mean wave 
length. 

The 2-pyrazoline ring will function as an inner 
ring in a scintillation solute molecule when aryl 
groups are substituted in positions 1 and 3. This 
bears little similarity to the usual situation in which 
the central ring is aromatic and substituted in a 
manner for simultaneous resonance interaction with 
the substituent groups. 

1,3-Diphenyl-2-pyrazoline substituted with a va- 
riety of groups in the 5-position yields compounds 
whose light-producing ability is only slightly in- 
ferior to  that of 2,5-diphenyloxazole. The pulse 
height improvement found in polyaryl scintillation 
solutes by lengthening the chain is not found here. 
A phenyl substituent is fully as good as a 4-bi- 
phenylyl substituent. A small degree of self-quench- 
ing is exhibited in this series. 

Aryl groups on position 5 have little effect on 
I,,, or the spectral parameters. An increase in the 
complexity of the aromatic systems attached to  po- 

(29) L. J. Bellamy, The Infra-red Spectra of Complex 
Molecules, John Wiley and Sons, New York, IT. Y., 1954, 

(30) H. Hergert and F. Kurth, .J. Am. Chem. SOC., 75, 

(31) D. G. Ott, F. N. Hayes, E. Hansbury, and V. S. 

p. 119. 

1622 (1953). 

Kerr, J. Am. Chem. SOC., 77, 5448 (1957). 
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TABLE VI 
SCINTILLATION AND FLUORESCENCE DATA ON PYRAZOLINES 

A r g h t  I 

Ar" 

Scintillation Data Fluorescence 
Solute Cmax , Spectral Data' 

Phenyl H 
Phenyl Methyl 
Phenyl Phenyl 
Phenyl Phenyl 
Phenyl Phenyl 
Phenyl Phenyl 
Phenyl Phenyl 
Phenyl Phenyl 
Phenyl Phenyl 
Phenyl Phenyl 
Phenyl p-Hydroxyphenyl 
Phenyl p-Methoxyphenyl 
Phenyl p-Methoxyphen yl 
Phenyl 2-Naphthyl 
Phenyl 2-Naphthyl 
Phenyl p-Biphenyl 
Phenyl p-Biphenyl 
Phenyl p-Biphenyl 
Phenyl p-Biphenyl 
Phenyl p-Biphenyl 
Phenyl p-Biphenyl 
p-Carboxyphenyl Phenyl 
p-Carboxyphenyl p-RI et hoxyphen yl 
p-Biphen yl Phenyl 
p-Biphenyl Phenyl 
p-Biphenyl Phenyl 
5,5'-p-Phenylenebis (1,3-diphenvl-2-pyrazoline) 

Phenyl 
Phenyl 
Phenyl 
p-H ydroxyphenyl 
p-Methoxyphenyl 
p-Dimethylaminophenyl 
p-Acetamidophenyl 
1-Naphthyl 
p-Biphenyl 
9-Ant hryl 
Phenyl 
Phenyl 
p-Methoxyphenyl 
Phenyl 
p-Biphenyl 
Phenyl 
p-Isoprop ylphenyl 
p-Methoxyphenyl 
3,4Diethoxyphenyl 
p-Dimeth ylaminophenyl 
1-Naphthyl 
p-Methoxyphenyl 
p-Methoxyphenyl 
Phenyl 
p-Methoxyphenyl 
p-Bip henyl 

C 

E 

0.88 
0.74 
0.88 
0 .83  
0.79 
0.30 
0.77 

0.63 
0.90 
0.85 
0.58 
0.62 
0.86 
0.79 
0.81 
0.82 
0.78 
0.78 
0.78 

0.76 
0.64 
0.74 
0.09 

C 

c 

- 
- 
6.5  
2 . 8  
5 .5  
3.8 
3.16 
5.8  
4 . 6  

2 . 3  
5 . 8  
4 . 9  
2 . 0  
1.4d 
5 . 2  
6 . 0  
5 .3  
5 . 5  
5 .4  
5 .2  
3.0d 

5 . 6  
3 .1  
5.4 
1.36 

- 

- 

c C 

C C 

440 460 
440 464 
437 472 
448 464 
442 464 
437 468 
444 464 

432 472 
436 440 
436 456 
458 480 
456 476 
458 480 
462 482 
462 482 
46 1 484 
466 484 
460 480 
432 448 
432 452 
439 476 
458 476 
458 484 
446 464 

c C 

314 mp Hg-arc line excitation. * Measured relative to  3 g./l. 2,5-diphenyloxazole, as pulse heights9 with a Ba13' electron 
Response source, an evaporated aluminum reflector and a photomultiplier having average S-11 spectral characteristics. 

too weak for measurement. Concentration of saturated solution. 

sitions 1 arid 3 gives larger values of Xmax and X, but 
does not increase I,,,. 

0 0 

(Ar '6--CH2)2CHAr I_ ArCH=CH-CAr' 

0 
I/ C H s L  /I 

IV I1 

Ar"NHNH8 Ar'C-CH=CH-Ar -[ N-KH-Ar I /  " 

I I11 Ar 
Ar " 

EXPERIMENTAL32 

The p-phenylacetophenone, substituted benzaldehydes, 
acetonaphthones, and 9-anthraldehyde were obtained from 
commercial sources. The PbiphenylcarboxaldehydeJ8 and 
Pbiphenylhydrazinea4 were prepared by previously de- 
scribed procedures. Typical procedures for the preparation 
of the various products obtained are given in the following 
paragraphs. Details of the other preparations are given in 
Tables I, 111, and IV. 

4,4'-Diphenylchalcone. A solution of 3.64 g. of Pbiphenyl- 
carboxaldehyde and 3.92 g. of p-phenylacetophenone in 130 
ml. of 95% ethanol was mixed with 4 ml. of 20% sodium 
methylate in methanol and allowed to stand for 20 hr. at 
room temperature. The crystalline precipitate was filtered, 
washed with 95% ethanol, and recrystallized twice from 
benzene to give 5.74 g. (80%) of pale yellow crystals, m.p. 
195-197'. 

Anal. Calcd. for C27H200: C, 89.97; H, 5.59. Found: 
C, 89.81; H, 5.62. 

1,6-Di(p-biphenyl)-S-phenyl-2-pyrazoline. A solution of 
0.71 g. of 4-phenylchalcone and 0.46 g. of Pbiphenyl- 
hydrazine in 15 ml. glacial acetic acid was heated on a water 
bath a t  100' for 2 hr. After 0.5 hr. crystallization com- 
menced and was complete upon standing a t  room tempera- 

(32) Analyses by Micro Tech Laboratories, Skokie, 111. 
(33) D. H. Hey, J. Chem. Soc., 2476 (1931). 

v (34j H. Mulle<,'BeT., 27, 3105 (1894). 
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ture for 11 hr. The product was filt.ered, washed with 95% 
ethanol, and recrystallized from a mixture of benzene and 
957, ethanol to g& 0.79 g. (70y0) of yellow crystals, m.p. 
180-183". 

Anal. Calcd. for C33H26Nz: N, 6.22. Found: X, 6.19. 
lj5-Di(p-biphenyl)-S- (p-isopropylphenyt)-i,5-pentanedione. 

A 75y0 solution of sodium ethoxide in 95% ethanol was 
added to a misture of 3.0 g. of p-isopropylbenzaldehyde and 
4.0 g. of p-phenylacetophenone in 75 ml. of 95% ethanol. 
After st,anding for 24 hr. the crude product was filtered, 
mashed wit,h water, and recrystallized from Cellosolve to 
give 4.2 g. (80.6%) of white needles, m.p. 210'. 

h z o l .  Calcd. for CssH3,Oz: C, 87.32; H, 6.56. Found: C, 
86.91; II, 6.56. 

i-Phenyl-bjp-biphenyl)-6- (p-isopropylphenyl)-2-pyrazoline. 
A solution of 5.0 g. of 1,5-di(p-biphenyl)-3-(p-isopropyl- 
phenyl)-l,5-pentanedione and 1.1 g. of phenylhydrazine in 
25 ml. of glacial acetic acid was heated at  80" for 2 hr. After 
cooling to room temperature the product was filtered, washed 
with water, and recrystallized once from benzene and twice 
from 95:; ethanol to give 1.2 g. (567,,) of yellow plates, 
m.p. 167'. 

Anal. Calcd. for C30H28N2: N, 6.73. Found: S, 6.58. 
Vltraviolet and infrared absorption data. The ultraviolet 

absorption measurements were made with Beckman IIU 
and DK-2 spectrophotometers using 1 .OO-cm. silica cells 
and hydrogen discharge light sources. Absolute methanol 
solutions were used. The infrared spectral measurements 
were made with a Baird double beam recording spectrom- 
eter using potassium bromide pellets. 
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The synthesis and properties of an acetylenic tin compound containing a potential aldehyde group are presented. 

The only organotin derivatives of acetylene, 
bis(tripheny1tin)acetylene and bis(triethy1tin)acet- 
ylene, found in the literature were reported by 
Beermann and Hartmann.3 These two acetylenic 
tin compounds were found to  have weak tin- 
carbon bonds. The ethyl derivative slowly hy- 
drolyzed to  triethyltin hydroxide and acetylene. 
Both reacted readily with base forming triorganotin 
hydroxides and acetylene. Acids also split the tin- 
carbon bond. In  the presence of silver ion or am- 
moniacal copper(1) ion, silver or copper(1) acetylide 
formed. Iodine also broke the tin-carbon bond. 
Ethylmagnesium bromide reacted with bis(tri- 
phenylt in) acetylene to  form ethylt riphenyltin and 
acetylenedimagnesium bromide. The stability of 
both the trialkyl or triaryltin cation and the 
acetylenic anion contributed greatly to  the ease of 
cleavage of the tin-carbon bonds in these cases. 

We have prepared an acetylenic organotin com- 
pound containing a potential aldehyde group and 
have found that the tin-carbon bond wherein the 
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( 3 )  C. Beermann and H. Hartmann, 2. anorg. Chem., 
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carbon atom is part of an acetylenic linkage is 
indeed very readily broken. l,l-Diethoxy-3-(tri- 
phenylstannyl)-2-propyne, 111, was prepared by 
the action of the silver salt of propiolaldehyde 
diethylacetal, 11, on triphenyltin bromide, I, 

(C8Ha)sSnBr + Ag-CEC-CH __f 

/OEt 

\ O E ~  aretone 

The structure of l,l-diethoxy-3-(triphenylstan- 
nyl)-Zpropyne mas assigned primarily on the 
basis of origin and analytical data. Its infrared 
spectrum in chloroform did not show absorption in 
the region 2000-2400 cm-l but this does not rule 
out the possible existence of a disubstituted acet- 
ylene.4 The chemical behavior indicated a very 
weak tin-carbon bond. Action of dilute hydro- 
chloric acid (1%) gave triphenyltin chloride. 
Dilute alkali reacted with 1,l-diethoxy-R(tri- 
phenylstannyl)-2-propyne to  give triphenyltin hy- 
droxide. The search for other products was not 
fruitful. Attempts to prepare a 2,4-dinitrophenyl- 
hydrazone of l,l-diethoxy-3-(triphenylstanny1)-2 
propyne by in situ hydrolysis of the acetal linkage 
was unsuccessful and a control experiment with 

(4) L. J. Bellamy, The Infra-Red Spectra of Complex 
Jlolecttles, Slethuen & Co. Ltd., London, 1954, pp. 48-53. 


