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As a continuation of our  r e s e a r c h  on the synthes is  and study of the biological  act iv i ty  of acetylenic  
amines  [1-4] we synthes ized a number  of aminoace ty len ic  de r iva t ives  of pyrazo le ,  containing a s t ruc tu re  
that  var ied  in a r egu la r  manner ,  and invest igated the i r  acute  toxici ty and an t i a r rhy thmic  action. 

Amines  (I)-(XI) (Table 1) were  obtained by the Mannich react ion  f rom the cor responding  e thynylpyra-  
zoles 

pzC~CH.HCH~ ~ 

The s ta r t ing  4 -e thyny l - l , 3 ,5 - t r ime thy l - (XI I ) ,  4 -bu tad iyny l - l , 3 ,5 - t r ime thy l - (XIH) ,  3 ,5-d ie thynyl -1-  
methyl-(XIV)~ 3 A-d i e thyny l - l -me thy l - (XV) ,  and 4 , 5 - d i e t h y n y l - l - m e t h y l p y r a z o l e  (XVI) were  descr ibed  
p rev ious ly  [5, 6]. 4 - E t h y n y l - l - m e t h y l p y r a z o l e  (XVII) was synthes ized  in an overa l l  yield of 70% by the 
condensat ion of 4 - i o d o - l - m e t h y l p y r a z o l e  (XVIII) with ace ta ldehyde ethyl 2 -me thy l -3 -bu tyn -2 -y l  acetal  
(XIX) [6, 71, with the subsequent  r emova l  of the aceta l  pro tec t ion  of the hydroxyl  and c leavage of tile p y r a -  
zolylacetylenic  alcohol (XX) by the r e v e r s e  Favorsk i i  react ion  

I~ I HC=CC(CH3)2OCH(CHDOC2Hs (XIX) 

N II Cu,KzC03 
\/ 
N 

I 
CHa 
(XVIII) 

CHa CHa 
I I 

[I ] C-~CCOCHCHai I H,Oi.l=. N~-~-C~---~-C~0H 'KOH" NH II 'C~CH 
--" N HaC 0C2Hs Hs \ N /  \ /  \ / 

N N' 
I i l CHa CHa CHa 

(xxi) (xx) (XVlt) 

The aminomethyla t ion  of e thynylpyrazoles  (XII)-(XVII) was run in dioxane in the p r e s e n c e  of CuC1. 
With die thylamine and p iper id ine  the react ion was ended in 7-9 h at  35~ while 2-3 h at  80 ~ was sufficient 
for  its total complet ion with any of the employed amines .  The d i f fe rences  in the reac t iv i ty  of the ace ty lenic  
groups ,  occupying different  posi t ions  in the pyrazo le  ring, a r e  slight. In the case  of 4,5-diethynyl-(XVI) 
and 3 , 5 - d i e t h y n y l - l - m e t h y l p y r a z o l e  (XIV), r espec t ive ly ,  the re la t ive  condensation ra tes  (piperidine,  35 ~ 
at  5 -C- -  CH a re  ~4 t imes  higher  than at  4-C ~ CH, and ~1.6 t imes  higher  than at 3-C ------ CH. 

Toge ther  with the Mannich react ion,  in o rde r  to obtain d iamines  (X) and (XI), and a lso  3 ,4 ,5 - t r i - (N-  
m o r p h o l i n o - 2 ' - p r o p y n - l ' - 3 ! , l ) - l - m e t h y l p y r a z o l e  (XXII), we employed the method of d i rec t ly  inser t ing the 
ace ty len ic  subst i tuents  into the py razo le  ring. As the ace ty len ic  component  we used 1 -N-morpho l ino -2 -  
p ropyne  (XXIII) [8] 
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T A B L E  2. P h y s i o l o g i c a l  A c t i v i t y  of A m i n o p r o p y n y l p y r a z o l e s  

Compound 

No. 

I 
II 

III 

IV 
V 

VI 

VII 

VIII 

IX 
X 

XI 
XXII 

XXVII 

Novoc aine 
amide 

Hydrochloride 

mp, ~ 

110-110.5 (from 
dioxane) 

139-140 (from, 
dioxane) 

119-120 (decompn.) 

195-19.5 (decompn.; 

from diox ane) 

197-198 (decompn.; 

from dioxane) 

Decomposes 

199-200 (decompn.; 
from isobutanol) 

Decomposes 

201-202 (decompn.; 
from petroleum 
ether-isopropanol) 

found, 
C1,% 

23..47 

24.20 

24.73 

23.24 

21.52 

18.00 

17.62 

24.22 

18.81 

23.22 

empirical 
formula 

C 12 H 19N3 C 12 
C14HIgN3CI2 

CmH2~N3CI2 

Ct3H21N3CI2 
CI3H21N3OCI2 

CI5H21N3OCI2 

CsoH3oN4CI2 

C 18H26N4OsC12 

Cz0HsIN4CIa 
r 

CzsHa6NsO3CIs 

CI4H27NaCIz 

calc. 
C1,% 

23.3: 

24.21 

24.41 

23.16 

21.48 

17.84 

17.67 

24. 52 

18.97 

23.00 

LDso 

25.6• 

77 § 

54 ~1.2 

62 ~3,1 
~350 

185 ~13.( 

30.6 :~2.7 

122.5 :k3.6 

61.7 ~ 5.4 

463 • 23.7 

~375 

~500 

172 • 

lOO [lO] 

Antiarrhythmic action 

effective 
concen- 
tration, 
g/ml 

Model I 

i .  I0 -4 

2" I0 -4 

1' 10 -4 

2" 10 -4 
2' 10 -4 

2" 10 -4 

Not ef- 
fective 

4' I0  -s 

I" 10 -4 

2. I0  -4 

4. I0  -'i 
2" 10 -4 

4- I0 -s 

Duration of effect, nnin 

Model II ! Model III 

0* 

0.5-3 I0-II 

2-5 0-11 

1-3 

1-4 0 

0 0 

0.5-5* 1.5-20 

1-20 1.5-5 

0-1.5" 

0.3- ** 8- I0  ** 

*Dose I0 mg/kg; in the other cases 20 mg/kg, 
+Increases the arrhythmia. 
SHygroscopic, could not be analyzed. 

** Increases the arrhythmia in some cases. 

~ I  I HC~-~'CCH2NCO (XXlI1)>. ~ C-=CCH2N~--/OC__CCH2NC O 

I 
CH3 CH~ 

3.4:.{xx[)/) 3,4- (x) 
4,5 2(xxv) 4,5- (xi) 

CHa CH 3 
(xxvD (xxti) 

D e s p i t e  the  l o w e r  a c t i v i t y  of  p r o p a r g y l a m i n e  (XXIII) in th i s  r e a c t i o n  when c o m p a r e d  with a c e t a l  (XIX), 
and  the  long c o n d e n s a t i o n  t i m e  (75-95 h), the  y i e l d s  of the  d i -  and t r i a m i n o a c e t y l e n i c  p y r a z o l e  d e r i v a t i v e s  
(X), (XI), and  (XXII) r e a c h e d  70-80%. The  s t a r t i n g  i od ide s  (XXIV)-(XXVI) w e r e  s y n t h e s i z e d  e i t h e r  by the  
m e t h y l a t i o n  of the  3 , 4 - d i i o d o -  and 3 , 4 , 5 - t r i i o d o p y r a z o l e s  [6] o r  by the  iod ina t ion  of N - m e t h y l p y r a z o l e  
(XXVII) in the  p r e s e n c e  of HIO 3. With  s t o i c h i o m e t r i e  a m o u n t s  of  the  r e a c t a n t s  the  d i i od ina t i on  p r o c e e d s  in 
4 h a t  80 ~ and l e a d s  to a m i x t u r e  of the  3 ,4-(XXIV) and 4 , 5 - i s o m e r s  (XXV) in an ~1 : 1 r a t i o .  The  t r i i o d i n a -  
t ion u n d e r  the  s a m e  cond i t ions  r e q u i r e s  a t  l e a s t  20 h. 

The  p h a r m a c o l o g i c a l  p r o p e r t i e s  of the  h y d r o c h l o r i d e s  of the  s y n t h e s i z e d  a m i n e s  w e r e  s tud ied .  T h e i r  
t o x i c i t y  v a r i e s  in a wide  r a n g e  and d e c r e a s e s  wi th  i n c r e a s e  in the  n u m b e r  of s u b s t i t u e n t s  in the  r ing ,  in 
which  connec t i on  the d e c r e a s e  is  s h a r p e s t  when the h y d r o g e n  in the  4 p o s i t i o n  is r e p l a c e d  (Tab le  2). The 
m o r p h o l i n e  d e r i v a t i v e s  a r e  the  l e a s t  t ox ic .  Some of the  compounds  [(IX), (II)] have  a w e l l - d e f i n ~  a n t i -  
a r r h y t h m i c  ac t i on  in the  c a s e  of  e x p e r i m e n t a l  a r r h y t h m i a  in a n i m a l s ,  induced  by the  i n t e r n a l  i n j ec t ion  of  a 
so lu t i on  of  BaC12 [9] (Model  II) o r  s t r o p h a n t h i n  K [10] {Model III).  The  a n t i a r r h y t h m i c  a c t i v i t y  o f  the  h y d r o -  
c h l o r i d e  of  a m i n e  (IXi on the i s o l a t e d  f rog  h e a r t  [11] (Model  I) is equal  to the  a c t i v i t y  of  novoca ine  a m i d e .  
In a l l  c a s e s  the  p r e s e n c e  of  an u n s u b s t i t u t e d  h y d r o g e n  a t o m  in the  4 p o s i t i o n  of  the  h e t e r o c y c l e  r e m o v e s  the 
a n t i a r r h y t h m i c  a c t i v i t y .  I ts  d e p e n d e n c e  on the  o t h e r  t r a i t s  of the  s t r u c t u r e  is l e s s  d i s t i n c t .  It is i m p o r t a n t  
tha t  a p a r a l l e l i s m  is a b s e n t  in the  change  of the a n t i a r r h y t h m i c  a c t i o n  and the  t ox i c i t y .  
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E X P E R I M E N T A L  M E T H O D  

Oxidative Iodination of 1-Methylpyrazole  (XXVII). To a solution of 3 g of (XXVII) in 20 ml of glacial 
CH3COOH at 80 ~ were  added ~5 ml of water  (until turbid), 3.7 g of I2, 1.5 g of HIO3, 1 ml of conc.  H2SO4, 
and 3 ml of CC14. The react ion mass  decolor ized within 15 rain. After  cooling and making alkaline with 
aqueous NaOH solution the product  was extracted with CHC13, dried o v e r  K2CO3, and distilled. The yield 
of 4 - i odo - l - me thy lpy razo l e  (XVHI) was 5.9 g (77.5%), bp 101-105 ~ (15 ram); mp 62-63 ~ [12]. 

The iodination of 1 g of (XVIII) by the same procedure  gave i .4 g (88%) of a mixture of di iodopyra- 
zoles (XXIV) and (XXV) [6] in a 1 : 1 ratio {based on the GLC data). The reaction t ime was 4 h. 

Under analogous conditions (80-85 ~ 20 h), 1 g of the obtained mixture of (XXIV) and (XXV) was 
iodinated to the tri iodide (XXVI); yield 1.3 g (95%), mp 152-153 ~ (from petroleum e t h e r - b e n z e n e ,  10 : 17 
[61. 

Condensation of Iodopyrazole (XVIII) with Acetal (XIX). A mixture of 4.2 g of (XVIII), 9.4 g of (XIX), 
4 g of K2CO3, and 1.3 g of Cu powder in 50 ml of pyridine was refluxed, with s t i r r ing,  in a N 2 atmosphere  
for  75 h, cooled, diluted with 500 ml of ether,  the precipi ta te  was fi l tered,  and the e t h e r - p y r i d i n e  solution 
was washed with 25% aqueous NH3 solution and then dried over K2CO 3. Distillation gave 4 g (83.5%) of (XXI), 
bp 120-123 ~ (1 ram); n~ 1.4905. Infrared spec t rum (v, cm-1): 2240 (C----C), 1056, 1083, 1125, 1160 ( C - O  
- C - O - C ) .  Found: N 11.76%. C13H20N202. Calcu la ted :  N 11.86%. 

1 - ( l ' - M e t h y l - 4 ' - p y r a z o l y l ) - 3 - m e t h y l - l - b u t y n - 3 - o l  (XX). Compound (XXI) (0.7 g) was hydrolyzed with 
1 ml of 2.5% HC1 solution in 2 ml of dioxane at 20 ~ We obtained 0.5 g (99%) of (XX), mp 85-86 ~ (from 
petroleum e t h e r - b e n z e n e ,  8 : 1). Inf rared spec t rum (v, cm-i) :  2237 (C------ C), 3615 (OH; broad band of the 
hydrogen bond with a maximum at 3385). NMR spect rum (CC14, 5, ppm): 3.77 (NCH3), 1.47 (CH3), 7.32 and 
7.25 (5- and 3-H), 2.55 (OH). Found: N 16.90%. CgH12N2 O. Calculated: N 17.06%. 

4 -E thyny l - l -me thy lpy razo l e  (XVII). Compound (XX) (0.9 g) was ground well with 0.1 g of fused KOH 
and heated at 90-100 ~ (1 mm). Here 0.5 g (84.5%) of (XVII) distilled; n~ 1.5285 [after molecular  dis t i l la-  
tion at 30 ~ (1 ram)]. Infrared spec t rum (v, cm-l) :  3320 (C =--C-H), 2128 (C-------C). NMR spectrum (CC14, 
6, ppm): 2.88(4C-------C-H), 3.75 (NCH3), 7 .38and 7.36 (5- and 3-H). Found: N 26.15%. C6H6N 2. Calcu- 
lated: N 26.40%. 

4 - ( 3 ' - N - P i p e r i d i n o - l ' - p r o p y n y l ) - l , 3 , 5 - t r i m e t h y l p y r a z o l e  (II7. A mixture of 2 g of (XII), 1.7 g of 
piperidine,  0.6 g of pa ra fo rm,  and 0.01 g of CuC1 in 20 ml of dioxane was s t i r red  at 35 ~ for  8 h. The con- 
densation time was shortened to 30 rain when the tempera ture  was raised to 80 ~ After  fi l tration through a 
small  l ayer  of A1203 and distilling off the solvent the product  was vacuum-dist i l led.  We obtained 2.8 g 
(82%) of (II), bp 170-171 ~ (3 mm); mp 44-450. . Infrared spec t rum (v, cm-1): 2220 ( C -  C). 

Amines (It and (III)-(XI) were synthesized in a s imi la r  manner  (method A). Their  constants and 
yields are  given in Table 1, while the melting points of the hydroehlor ides  a re  given in Table 2. 

Dihydrochloride of 4 - (3 ' -N-P ipe r id inopropy l ) - l , 3 ,5 - t r ime thy lpyrazo le  (XXVII). A solution of 0.6 g 
of (II) in 20 ml of CH3OH was hydrogenated at 20 o and a tmospher ic  p r e s s u r e  in the presence  of Pd/CaCO 3. 
Then the catalyst  was removed,  the methanol was distilled off, and the residue was chromatographed on 
A1203 (V activity) in a 7 : 1 mixture of CHC13 and ether. A solution of the free base in ether was saturated 
with HC1. The yield of (XXVII) was 0.4 g (53.5%), mp 201-202 ~ (decompn., f rom a 3 : 1 pet roleum ether 
- i s op r opano l  mixture).  The compound is hygroscopic .  

Relative Aminomethylat ion Rates of Ethynyl Groups in Different Posit ions of Pyrazole  Ring. To a 
mixture of 0.35 g of piperidine,  0.2 g of pa ra fo rm and 0.01 g of CuC1 in 25 ml of f reshly distil led dioxane 
at 35% in a N 2 atmosphere  was added 2.6 g of (XIV) and the mixture was s t i r red  for  3 h, in which connec- 
tion the reaction was followed by TLC on A1203 (V activity). After  dilution with ether the reaction mass 
was fi l tered through A1203, the solvent was distilled off, and the excess (XIV) was removed by vacuum- 
distillation. The obtained mixture of 3-e thynyl-5-piper id inopropynyl-  (XXVIII) and 5-e thynyl-3-piper id ino-  
p ropyny l - l -me thy lpy razo l e  (XXIX) was additionally freed of (XIV)by prepara t ive  TLC in the system: 
CHC13-benzene, 5 : 1; yield 0.9 g (99%). Based on the data of the NMR spect ra  and GLC, the ratio of the 
(XXVIII) and (XXIX) i somers  is 1 .6 :1 .  

In a s imi la r  manner,  f rom 2.6 g of (XVI) was obtained in quantitative yield a mixture of 4 -e thynyl -5-  
piper idinopropynyl-  (XXX) and 5 -e thynyl -4 -p iper id inopropynyl - l -methy lpyrazo le  (XXXI) in a 4 : 1  ratio. 
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3 , 4 , 5 - T r i - ( 3 ' - N - m o r p h o l  i n o p r o p y n - l ' - y l ) - l - m e t h y l p y r a z o l e  (XXIIT. A s t i r r ed  mixture  of 4.6 g of 
(XXVI), 11.3 g of (XXIII), 7.1 g of K2CO 3, and 0.6 g of Cu in 25 ml of pyr idine was heated at 113-115 ~ for 
95 h. Then the mix tu re  was cooled, diluted with e ther ,  f i l te red  through a smal l  bed of A1203, and the so l -  
vent was removed.  We isolated (XXII7 by p r e p a r a t i v e  TLC on A1203 (V activity) in the sys tem:  CHC13 
- e t h e r ,  1 : 1. The yield of (XXII) was 3.6 g (80%5, mp 90-91 ~ ( f rom pe t ro leum e t h e r - b e n z e n e ,  8 : 1). 
I n f r a r ed  spec t rum ( v, cm- i ) :  2250(C~-C7. 

Diamines  (X) and (XI) we re  obtained in a s i m i l a r  manner  (method B). The yields and constants  a re  
given in Table  1. 

C O N C L U S I O N S  

A number  of mono- ,  d i - ,  and t r i (aminopropynylSpyrazoles  was synthesized by the Mannich condensa-  
tion f rom pyrazo ly lace ty l enes ,  and by the condensation of N-subs t i tu ted  p ropa rgy l amines  with iodopyra-  
zoles.  
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