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3-Ethynylpyrazole, which possesses two mobile hydrogen atoms, 
takes part in the Favorskii and Iotsich reactions at the acetylene group 
and in the Mannich reaction at the acetylene group and the nitrogen 
atom. It has been found that the pyrazoles are also capable of under- 
going' aminoalkylation at the nitrogen atom under the action of iso- 
butyraldehyde and secondary amines. The intermediate product of the 
condensation of isobutyraldehyde with 3-ethynylpyrazoIe is unstable 
and exists in equilibrium with the initial compounds. 

Only isola ted r e p r e s e n t a t i v e s  of ace ty lene  de r i va -  
t ives of he te roeye les  with two and more  he te roa toms  
have been  synthes ized,  and in spi te  of the fact that 
the combina t ion  of an ace ty lene  r ad ica l  and a he te ro -  
cycle mus t  i m p a r t  spec ia l  f ea tu res  to these  pa r t i cu -  
lar  compounds,  the i r  chemica l  p rope r t i e s  have not 
been  studied at al l .  

In the p r e s e n t  paper  we give a p r e l i m i n a r y  account  
of some p rope r t i e s  of 3 -e thyny lpyrazo le  (I) [1]. The 
r eac t i ons  pe r fo rmed  a r e  shown in the d,iagram. 

although not the only one, in the addit ion of d iazo-  
methane  to the aceta l  obtained f rom butadiynyl  di-  
methyl  ea rb ino l  and butyl  vinyl  e ther  and subsequent  
saponif ica t ion .  
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It  is known that pyrazo les  a re  capable  of unde r -  
going the Mannieh  r eac t ion  with formaldehyde  and 
secondary  amines  [2 -4] .  With formaldehyde  under  
mi ld  condi t ions,  3 -e thynylpyrazoIe  (I) gave a high 
yield of the alcohol III, which was then smoothly con-  
ver ted  into the amines  IV. The reac t ion  is eas i ly  
c a r r i e d  out in one stage. S imi la r ly ,  the alcohols  II 
gave amino  alcohols  of the type of V (shown on the 
basis of compound V with R = R' = CH a and R"--R" 

equal to --(CH2)5--], which canbc synthesized indepen- 

~ --C=--CCIi2NR ~ 

'~N .N 
I 
CN2NR' 6 
VI 
[ tlNR~ 

IICHO 
~.~-c-~c.  

I 
CH2NR' ~ 
iV 

[ HNR~ 

-C~cI'l 

I 
CH2Otl 

I l l  

HCHO, HN R'~ 
\N~ N O H  ' 

c.2sR~ . c ~ /  

HNR~, HCHO ~ - - C - - z  Clt C2HsMgBr 

- -  - -  " N "  ( C ~  - -  

! ~ .  O':o/v/"-. , 

~N ,N 
I 

(CH~12CHCHOH 
VIII 

~N.N 
--C~- CC< R 

IOit R' 
tl 
II 

RCO R" 

]l II--C~CMgBr 
%N- N 

I MgBr 

I 
(CH3)2CH CH N ~  

The r eac t ion  of the pyrazo le  I with e thy lmagnes ium 
bromide  gave a d i m a g n e s i u m  der iva t ive ,  which formed 
the ace ty len ic  alcohols  II with aldehydes and ketones .  
The pyrazole  I has an acidic hydrogen a tom on the 
n i t rogen,  but in addit ion to this it undergoes  the 
F a v o r s k i i  r eac t ion  with ketones,  giving the alcohols 
II.  This  r eac t ion  takes place compara t ive ly  slowly, 
and a t tempts  to achieve the decomposi t ion  of an a lco-  
hol II in the p r e s e n c e  of a lka l ine  agen t s - - the  so -ca l l ed  
" r e v e r s e  F a v o r s k i i  r e ac t i on" - -have  not yet  been suc-  
cess fu l .  The s t r u c t u r e  of the alcohols  II is not a m a t t e r  
of doubt and is conf i rmed,  not only by the e l e m e n t a r y  
ana lys i s ,  but a l so  by the p r e s e n c e  of a band of the 
s t r e t ch ing  v ib ra t ions  of the C ~ C  bond and the absence  
of the band of a -~-C--H bond in the IR spec t ra ,  by 
the i r  fu r the r  r eac t i ons  with the par t i c ipa t ion  of the 
hydrogen on the nitrogen of the pyrazole ring, and 
also by the formation of one of them as a product, 

dent ly f rom the aminoaee ty lenes  IV by the F a vo r sk i i  
reac t ion .  The pyrazole  I, which is  a monosubs t i tu ted  
acetylene,  fo rms  Mannich  bases  not only at the n i t r o -  
gen of the nucleus  but a lso at the ace ty lene  group (the 
d i amines  VI), although under  more  s eve re  condit ions 
us ing a ca ta lys t .  In the l i t e r a t u r e  the Mannich  r e a c -  
tion is de sc r ibed  for a s e r i e s  of pyrazo les  with the 
par t i c ipa t ion  of only a s ingle  ca rbony l - con t a in ing  r e -  
agen t - - fo rmaldehyde .  We have found that the pyrazole  
I is conver ted  into the amine  VII by aminoalkyla t ion  
with i sobutyra ldehyde  and p iper id ine .  In con t r a s t  to 
the methylol  III, the i n t e rmed ia t e  compound VIII is 
e x t r e me l y  uns table  and is in equ i l i b r ium with the in i -  
t ial  compounds.  On s torage,  it is g radua l ly  conver ted  
into the in i t i a l  I, and this a lso  occurs  when it is sub-  
l imed in vacuum.  

Fol lowing in fo rma t ion  in the l i t e r a t u r e  [5, 6], we 
a s c r i b e  the s t r u c t u r e  of 1 ,3-d isubs t i tu ted  de r iva t ives  
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to  a l l  t h e  p y r a z o l e s  s y n t h e s i z e d  h a v i n g  a s u b s t i t u e n t  

on  t h e  n i t r o g e n  a t o m .  S i n c e  t h e  p o s i t i o n  o f  t h e  s u b s t i -  

t u e n t s  w a s  n o t  d e m o n s t r a t e d  c o n c l u s i v e l y  in  a n y  o f  t h e  

p a p e r s  c i t e d ,  w e  p r o p o s e d  to  r e t u r n  to  t h i s  q u e s t i o n  

s u b s e q u e n t l y .  

EXPERIMENTA L 

l~eparation of the pyrazolylacetylenlr alcohols II by the Iotsich 
reaction. With cooling 4.6 g (0.079 mole)  of acetone in 5 ml  of 
ether was added dropwise to the Iotsich complex prepared from 1.6 g 
(0.067 g-a tom)  of Mg, 7.5 g (0.069 mole)  of C2HsBr, and 3 g 
(0.033 mole) of the pyrazoie I (rap 55~ ~ C [6]) in 35 ml  of ether, 
the mixture was stirred for 12 hr, and then 20 ml  of benzene was 
added and it  was boiled for 1 hr. With ice cooling, the mass was de- 
composed with 10 ml  of water, the ethereal-benzene layer was sepa- 
rated off, and the residue was extracted with ether. The aqueous 
layer was neutralized with hydrochloric acid and extracted again. 
After drying of the solution with potassium carbarate and elimination 
of the solvent, the product was distilled in vacuum.  The yield of the 
alcohol II (R = R' = CHs) was 2.5 g (51%), mp 114.5~ ~ C (from 
CC14 and CH~CICH2CI), bp 153~ C (2 ram). Found, %: N 18.74. 

Calculated for CsH10N20 , %: N 18.66. 
The following alcohols II were obtained similarly: R = CH~, R' = 

= C6H5; yield 53.7%, nap 151~ . C (deeomp. ,  from CC14). 
Found, %0: N 13.32. Calculated for ClsHlzN20 , %0: N 13.20. R = 
= (CHs)zCH , R' = H; yield 46.7%o,mp 110~ ~ C (from CH2C1CH2C1), 
bp 160~ ~ C(1 ram). Found, %0: N 17.10. Calculated for CgHnNzO2, 
%: N 17.06. 

The l-pyrazolyl carbinols III and VIII. A mixture of 3.5 g 
(0.038 mole) of the pyrazole I and 5.8 ml of formaline in 8 ml of 
CH3OH was stirred at 20" C for 3 - 4  hr, the solvent was distilled off 
in vacuum,  and the residue (4.3 g)  was recrystallized from 6-7  ml  
of C6H6; The yield of the carbinol III was 3.9 g (84%), mp 85o-86 . C. 
Found, %: N 23.17. Calculated for C6HGNzO , %: N 22.94. 

Compound VIII was synthesized similarly, yield 39.3%, mp 
76.5~ ~ C (from CsH6). Found, %: N 17.07. Calculated for 
CgHnNzO, %: N 17.06. The sublimation of 0.15 g of the carbinol VIII 
at 65 ' -70  ~ C (4 m m [  yielded 0.08 g (95.2%) of the pyrazole I. 

The amines IV, V; and VII, To 3 g (0.024 mole) of the carbinol 
III in 10 ml  of CH3OH was gradually added 1.8 g (0.025 mole)  of 
(CzHs)zNH in 4 ml  of CHsOH and the mixture was stirred for 5 hr. Dis- 
rillation yieIded 3.8 g (87.5%) of the amine IV (R" = C2H5) , bp 
66"-67 ~ C (1 ram),  n~  1.5159. Found, %: N 23.60. Calculated for 
C10H15N3, %: N 23.71. 

The amine IV [R"--R" = (CH2)5] was synthesized similarly, with 
a yield of 80.7%, bp 97~ ~ C (0.5 mm) ,  n~ 1.5407. Found, %: 
N 22.32. Calculated for CllHlsNa: %: N 22.21. 

The following were obtained by the same method,  but without the 
isolation of the intermediate 1-pyrazolyI carbinols: 

a) The amino alcohol V [R"--R" = --(CH2)5-- ] from the alcohol II 
(R = R' = CHa) , yield 82%o, rap 84"-85" C (from a mixture of CCI~ 

and petroleum ether). Found, %; N lq .07.  Calculated for C14 H21NsO, 
%: N 16.99. 

b) The amine VII from the pyrazole I (in ether as solvent), yield 
(unrecrystallized[ 77.3%, mp 65~ C (from C2H5OH), bp 98"-99 ~ C 
(1.5 ram). Found, %: N 17.96. Calculated for C14H2~Ns, %0: N 18.16. 

The diamines VI. A mixture of 2.2 g (0.012 m o l e ) o f  the amine 
IV (R" = CzH5), 0.6 g (0.02 mole)  of the paraformaIdehyde, 1.5 ml  
of  (C~Hs)2NH, and 0.015 g of C�89 in 10 ml  of dioxane Was heated 
at 100" C for 3 hr. After cooling, the mass was diluted with 75 ml  of 
ether and washed with dilute (1 :1)hydrochlor ic  acid. The solution 
of the hydrochloride was extracted with ether and was then made 
alkaline with KOH with the simultaneous addition of ice .  The di- 
amine VI was extracted with ether and distilled; yield 2.7 g (82.8%o), 
bp 116-118 ~ C (1 ram),  n~  1.5100. Found, %: N 21.29. Calculated 
for C15H26N4, %: N 21.35. 

l~eparation of the alcohols II and V by the Favorskli reaotion. At 
0" C, 3 g (0.033 mole)  of the acetylene I in 30 ml  of ether was added 
to a suspension of 7.4 g (0.13 mole)  of KOH in 80 ml  of ether at 0 ~ C 
and then, after 1 - 2  hr, 3 g (0.05 mole)  of acetone in 5 ml  of ether, 
and the mixture was stirred for 2 - 3  hr, after which the  temperature 
was gradually raised to room temperature.  After two days, 10 ml  of 
water was added to the mixture,  with cooling, and it was saturated 
with CO 2 and extracted with ether. The aqueous layer was neutralized 
with hydrochloric acid and extracted again. Distillation yielded 
3.8 g (77.5%) of the alcohol II (R = R' = CH3). 

The amino alcohol V (R = R' = CH~) was synthesized similarly 
from the amine IV [R"--R" = --CH2)~--], yield 68.5%o. 
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