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The reac t ion  of p r i m a r y - t e r t i a r y  and s e c o n d a r y - t e r t i a r y  al iphatic  diacetylenic  ~ -g lyco l s  with 
hydrazine  hydrate  leads to the fo rmat ion  of i s o m e r i c  3 ,5-d i (hydroxyalkyl )pyrazoles  in which 
the pyrazo le  r ing is p r e sen t  both in the ~ and in the fl posi t ion to the t e r t i a r y  carbon atom to 
which the hydroxy group is at tached.  The s t ruc tu re  of the hydrocarbon  subst i tuents  connected 
with this  a tom substant ia l ly  a f f ec t s the  ra t io  of the ~ and fi i s o m e r s .  The addition of hydrazine  
hydra te  to al iphatic  glycols  and t he i r  monoe the r s  is accompanied  by the fo rmat ion  of individual 
/3 - (hydroxyalkyl)pyraz ole s. 

The addition of hydrazine  hydrate  to s y m m e t r i c a l  diacetylenic  e - g l y c o l s  leads to the fo rmat ion  of the 
cor responding  py razo l e s  [1, 2]. Compounds of this  type have a broad spec t rum of biological  action [3]. It  
appeared  of in te res t  to study the influence of subst i tuents  on the t e r t i a r y  carbon a tom of p r i m a r y - t e r t i a r y  
and s e c o n d a r y - t e r t i a r y  diacetylenic  ~ -g lyco l s  on the di rect ion of the reac t ion  of the l a t t e r  with hydrazine 
hydra te .  

When the al iphat ic  glycols  (Ia-c) were  boiled with an exces s  of 99.5%hydrazine hydrate ,  quanti tat ive 
yie lds  were  obtained of ve ry  v iscous  v i t reous  3 ,5-d i (hydroxyalkyl )pyrazoles  consis t ing,  accord ing  to PMR 
spec t roscopy ,  of  m i x t u r e s  of ~ and fl i s o m e r s  (II and III,  r e spec t ive ly ,  Table  1), which could not be s e p -  
a ra t ed  ch romatograph ica l ly .  
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The s t ruc tu re  of the 3 ,5-d i (hydroxyalkyl )pyrazoles  (]]a-c) and (IIIa-c) obtained was conf i rmed  by PMR 
spec t roscopy  (Table 2) and IR spec t roscopy .  Thus,  for  example ,  the IR s p e c t r a  of m ix tu r e s  of the i s o m e r s  
ffIa-c) and (IIIa-f) lack the f requencies  of a t r ip le  bond, have broad  absorp t ion  bands with two m a x i m a  in 
the 3260-3150 cm - I  region co r respond ing  to NH and OH groups,  and have the set  of f requencies  of the p y r a -  
zole r ing [4] at 1575-1570, 1470-1465, and 1385-1370 cm -1. 

The ra t io  of  the a and fl i s o m e r s  depends fundamental ly  on the s t ruc tu re  of the subst i tuents  on the 
carbon a tom to which one of  the hydroxy groups  is a t tached that  is in the ~ posi t ion with r e spec t  to the 
diacetylenic  sys t em,  and it is apparen t ly  de te rmined  by s t e r i c  f ac to r s  (Table 1). 

In the vacuum dis t i l la t ion of a mix tu re  of the py razo le s  (IIa) and (IIIa) at 200~ the /3 i s o m e r  {IIIa) 
was r e c o v e r e d  unchanged, while the ce i s o m e r  (IIa) underwent  comple te  dehydrat ion.  This  made it poss ib le  
to isolate  the individual fl i s o m e r s .  
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T A B L E  1. P roduc t s  of the 
Diace ty len ic  ~ - G l y c o l s  

'L Ratio ol 
rnp, ~ the 

isomers 

II;,t  Ilia 5(1 511 

l lb-bl l lb  . . . .  t0 (i0 

llc I IIIc .9.1- -!)5 20 8t1 

I l l ( .  l . l O - - I - l l *  100 
l i l t  140 -  1.12"i" ItXI 
I I If 146- - 1.171" l( l l l  

V I I t  172 173:1: Il lO 

Addit ion of Hydraz ine  Hydra te  to 

Empirical 
formula 

C..11Lr, N20~- lifO 53.9 

(.uIl2oN~O2.1120 ;57,0 
C l l 1 1 2 o N ~ O 2  {]2,1 
C~,,[12.N202.11~() 59.4 

6.i,(i 
(:[9] [~0N2()2 73,2 
(:2~1 l~4Ng)2 74,9 
('.~21 [:~N~():~ ! 7.1,(i 
(:a01 I:6N ~()~ ] N1,9 

Found, o]~. Calc., % Yield, 
p, 

,(1,0 ~ i I 
8,1 13,0 53,5 8,9 13,9 ~ I(D 
8,6 15,5~ 58,71 8,7 15,2 

ll,9 57,4 9,5 112,2 ~l()0 
9,7 i 13,2 62,3 9,4 13,2~ 
7,9 I 11,(3, 59,5, 9,1 11,6', ~ ](10 
8,9 12,) 6431 8,9 12,5] 
5,(i i 9, 51 ' 74, 6,5 ! ,8,3 51 7.1/ 8.4175.~I 7.11 ,.1] !. 
7,31 8,11754 ~ 7,4 8,0 I;5 

*From a m i x t u r e  of  benzene  and ethanol.  ~ 'From benzene .  :~Frorn 

ethanol .  

The hydroxya lkTlpyrazo les  obtained contain  a molecu le  of  bound wa te r .  When a mix tu re  of the p y r a -  
zoles  (IIa) and (ilia) was t r e a t e d  with hexamethy ld i s i l azane ,  the hyd roxya lky lpy razo l e  t r i m e t h y l s i l y l  d e r i v -  
a t ives  (V) and (VI) (ratio 1 : 1), conta in ing  no wa te r ,  were  i so la ted .  

~oo__i__ -- iVc",c"~c"~o" 
I 

I I  a + III a Cll:~ H 

t [ (CII3): jSi I~N i| IV  

- F.-C IL:cII,:C H2OSi(Cit3)a ~ ----~-.-. ( : l l . , ( ' f l ,  OSi ( El i  03 
C t l 2 :~ - -U . .N  ' N + (Ctl3)3Sio%'1t z - Lk..N .'N " . . 

CH 3 I I  (Ctl3) 2 

V VI  

Compound (Y) is apparen t ly  fo rmed  by the spl i t t ing out of  w a t e r  f rom the ~ i s o m e r  (IIa) unde r  the influence 
of  the hexamethy ld i s i l azane .  As in the dehydra t ion  of the d i (hydroxya lky l )pyrazo les ,  only the (~ i s o m e r  
t akes  pa r t  in the e l imina t ion  reac t ion .  On hyd ro ly s i s  of  the mix tu re  of  t r i m e t h y l s i l y l  e t h e r s  (V and VI) 
with a 5%solut ion of  h y d r o c h l o r i c  ac id  in methanol ,  a mix tu re  of  the p y r a z o l e s  (IIIa) and (IV) which again 
conta ined a molecu le  of  w a t e r  was obtained.  It was poss ib le  to e l imina te  this  by azeo t rop ic  dis t i l la t ion 
with benzene .  

The a r a lky l  g lycol  (Id) and the hydroxy  e t h e r s  (Ie, f) add hydraz ine  hydra te  with the fo rmat ion  of  
p y r a z o l e s  of  only the fi fo rm (IIld-f) (Tables  1 and 2). Apparen t ly ,  the fo rma t ion  of  the r~ i s o m e r s  is p r e -  
vented by s t e r i c  h indrance  due to the two a r o m a t i c  g roups .  

The addit ion of  1wdrazine 1wdrate to 1 , 1 , 6 , 6 - t e t r a p h e n y l h e x a - 2 , 4 - d i y n e - l , 6 - d i o l  (VII) t akes  place 
s i m i l a r l y ,  fo rming  the pyrazo le  (VIII) (Tables  1 and 2). 

(C 6 ts)2C(OEI) C ~ C C ; : C C  (Ce H:)2OII~ N i l iN  IL"  1t20 (C  115)~C( OH ) EtI: '~LL. N / N i l  iF- C(CclI~)~OII' " 

H 
VII VI I I  

E X P E  R I M E N T A L  

The PMR s p e c t r a  were  taken on a T e s l a  BS 487B (80 MHz) in s t rumen t  with HMDS as in te rna l  s t an -  
da rd. 

React ion of  2 - M e t h y l o c t a - 3 , 5 - d i y n e - 2 , 8 - d i o l  (Ia) with Hydraz ine  Hydra te .  A mix tu re  of  8.0 g (0.052 
mole)  of  the g lycol  (Ia) and 10 g (0.2 mole)  of  99 .5%hydraz ine  hydra te  was  heated  at 110-120~ for  8 h. 
Af te r  the d i sappea rance  of  the ini t ial  g lycol  (TLC), the e x c e s s  of  hydraz ine  hydra te  was  e l imina ted  in v a c -  
uum.  This  gave 10o:} g of  a v i t r eous  subs tance  cons i s t ing  of  a mix tu re  of  the 3 ,5 -d i (hydroxya lkwl)pyrazo les  
(!Ia) and (Ilia) (Table 1). 

The dis t i l la t ion of  this  mix tu re  in vacuum gave 7.9 g of  a subs tance  with bp 205-210~ (5 ram).  By 
co lumn c h r o m a t o g r a p h y  on a lumina  [ c h l o r o f o r m - m e t h a n o l  (10 : 1)], 4.0 g of  the mix tu re  y ie lded  1.2 g ((;3%) 
of  " l - ( 3 - h y d r o x y p r o p y l ) - 5 - i s o p r e p e n y l p y r a z o l e  (IV), u C =C 1636 cm -1. Found: C 59.6; H 8.3; N 15.1%. 
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CgHi4N20"H20. Calculated: C 58.7; H 8.7; N 15.27o and 1.0 g of 3-(2-hydroxyethyl)-5-(2-hydroxy-2-methyl- 
propyl)pyrazole (IIIa). 

Reaction of the 3,5-Di(hydroxyalkyl)pyrazoles (IIa) +(IIIa) with Hexamethyldisilazane. The mixture 
of pyrazoles (Ha and IIIa) (4.0 g) and hexamethyldisilazane (9.0 ml) was heated at 50~ for 14 h. After the 
elimination of the excess of hexamethyldisilazane in vacuum, the residue was distilled, giving 4.6 g of a 
substance with bp 142-143~ (1.5 mm); n~ 1.4750. According to its PMR spectrum it was a mixture of 
5-isopropenyl-3-(3-trimethylsilyloxypropyl)pyrazole (V) and: 5-(2 -methyl-2-trimethylsilyloxypropyl)-3- 
(2-trimethylsilyloxyethyl)pyrazole (VI) in a molar ratio of 1 : 1. Found: C 59.1; H 9.7; N 9.9; Si 12.8%. 
CI2H22N2OSi+CIsH32N202Si2 (1: I). Calculated: C 57.2; H 9.5; N 9.9; Si 14.8%. 

Hydrolysis of a Mixture of the Trimethylsilyl Ethers (V) and (VI). The mixture of pyrazoles (V and 
VI) (3.3 g) was heated with a 5% solution of concentrated hydrochloric acid in methanol at 50-60~ for 4 h 
after which it was neutralized with sodium carbonate solution and extracted with ether, and the extract was 
dried with magnesium sulfate. The solvent was driven off, and the residue (1.5 g) was chromatographed 
on a column of Al20 3 [chloroform-methanol (10 : 1)]. This gave 0.45 g of the pyrazole (IV) and 0.6 g of the 
pyrazole (IIIa). 

3-(2-Hydroxyethyl)-5-(2-hydroxy-2,2-diphenylethyl)pyrazole (IIId). A mixture of 1.2 g (0.006 mole) 
of 1,1-diphenylhepta-2,4-diyne-l,7-diol (Id) and 3.0 g of 99.6%hydrazine hydrate was heated at 110-120~ 
for 5 h. The precipitate was separated off and washed with absolute ethanol. The yield of the pyrazole 
(Hid) was 1.2 g, mp 140-141~ (from a mixture of benzene and ethanol). 

The pyrazoles (IIIe and f) were obtained under similar conditions, and the pyrazole (VIII) from 1,1,6,6- 
tetraphenylhexa-2,4-diyne-l,6-diol [5]. 
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