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5-FLUORO-SUBSTITUTED PYRAZOLES 

M. D. Bargamova, S. M. Motsishkite, and 
I. L. Knunyants UDC 542.91:547.773.1 

A preparative method was developed for the synthesis of 5-fluoro-substituted 
pyrazoles by the reaction of fluoroolefins with substituted hydrazines in the pre- 
sence of triethylamine. The fluorine atom at the C 5 position of the pyrazoles 
obtained is readily substituted by 0-, N-, and S-nucleophiles with the formation 
of 5-alkoxy-, amino-, mercapto-substituted fluoroalkylpyrazoles. 

5-Fluoro-substituted pyrazoles are obtained in a low yield by the reaction of the readily 
available perfluoro-2-methyl-2-pentene (Ia) with N,N-dimethylhydrazine [i] or benzaldehyde 
hydrazone [2]. 

( l a )~  ]I2NNMe., ---~ (CF3).:CII--C- N--NMe2-1- (CFa)2CtI--CaF~-I- 

N=C N- 
1 \+/ 

Me2N N 
/ \ 

Me" Me 

l la )  .-4-' II~NN=CtlPI~ 

I 
C.~F~ 

A 
4- CFa--C r Jr (:F3--C =C--C.zF~ ) CF3--C--C--C2F~ 

/"  \ // \\ 
F~C N- FC N 

\ + /  \ / 
N N 

/ \\ t 
Me Me Me 

CsF 
(CFz)~CII--C=: N--N =C|I Ph ) CFa--C--C--C2F 5 

I / KK 
C2F~ FC N 

35% \ N / 

CttFPh 

The authors of [3] used the difficultly obtained perfluoroalkyl alkyl ketones as the starting 
compounds. 

The present work is devoted to the study of the reaction of monosubstituted hydrazines 
with perfluoro-2-methyl-2-pentene and l-ethoxyperfluoroisobutylene (Ib) in order to.develop 
a preparative method for the synthesis of 5-fluoro-substituted pyrazoles and to study their 
reactivity. 

It was found that in the reaction of olefins (Ia, b) with phenylhydrazine in the presence 
of triethylamine, 3-pentafluoroethyl- (IVa)* and 3-ethoxy-l-phenyl-4-trifluoromethyl-5-fluoro- 
pyrazole (IVb) are formed in about 90% yield. 

*This compound was previously reported in [4, 5]. 

A. N. Nesmeyanov Institute of Heteroorganic Compounds, Academy of Sciences of the 
USSR, Moscow. Translated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. ii, 
pp. 2583-2589, November, 1990. Original article submitted November 2, 1989. 
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CF3 
(:= CF-- H 

/ 
CF3 

CI,':! 
H~NNHPh, XEt.~. [ "Clt-- C-- H NEt~ 

--HFN~:,, LCF~ ~N--NHVh 

(Ia, b) 

CF3--C--C-- B. 

F2C N - , 
/ 

:N 
/\ 

I1 "Ph 
(II) 

CF3--C--C--B CF3--C--C-- l{ 
/" \\ l NEt:, > /// 

F( / \  J --HF.NEI, F(; N / . \ / 
F N+ N 

/ /  "k [ 
l t Ph Ph 

(ri~) ( i v )  
R =:C2Fs(a); OC2Hs(b). 

The f o r m a t i o n  o f  p y r a z o l e s  ( IVa,  b) c l e a r l y  i n v o l v e s  d e h y d r o f l u o r i n a t i o n  o f  an i n t e r -  
m e d i a t e l y  formed p h e n y l h y d r a z o n e  ( I I )  and c y c l i c  b e t a i n e  ( I I I ) ,  f o r  which a n o t h e r  two moles  
o f  t r i e t h y l a m i n e  a r e  consumed. The f o r m a t i o n  of  p y r a z o l e s  ( IV)  from p h e n y l h y d r a z o n e  ( I I )  
was c o n f i r m e d  by a s p e c i a l  e x p e r i m e n t .  Thus,  in  t he  r e a c t i o n  o f  p h e n y l h y d r a z i n e  w i t h  hexa -  
f l u o r o i s o p r o p y l  p e n t a f l u o r o e t h y l  k e t o n e  (V) o r  i t s  t r i e t h y l a m m o n i u m  s a l t  ( V I ) ,  f i r s t  p h e n y l -  
h y d r a z o n e  ( I I a )  and then  p y r a z o l e  ( IVa)  were o b t a i n e d .  P y r a z o l e  ( IVa)  was a l s o  o b t a i n e d  
from k e t o n e  (V) and p h e n y l h y d r a z i n e  in the  t r i e t h y l a m i n e  medium w i t h o u t  s e p a r a t i o n  o f  ( I I a ) ;  
1 - p h e n y l - 3 - p e n t a f l u o r o e t h y l - 4 - t r i f l u o r o m e t h y l - 5 - p h e n y l a z o p y r a z o l e  ( I V f )  was a l s o  o b t a i n e d  in  
this reaction in a yield of about 20% 

(CFa).~(J I l --C--(;~F5- | 

C) I IIoNNHPh Nl-it ~ 
�9 ) (l/a) .... (1Va) + CI,'~-- C-- C--C..Fs 

N--C 
(C F3)~C: C'- C2F~- \ / 

j+ N N 
--ONIIEt3 T [ 

Ph Ph 
(VJ) (Jvf) 

The reaction of olefin (Ia) with N-acetylhydrazine proceeds in a similar way and leads 
to the formation of l-acetyl-3-pentafluoroethyl-4-trifluoromethyl-5-fluoropyrazole (IVc), 
which in an acid medium readily hydrolyzes into l-hydro-3-pentafluoroethyl-4-trifluoromethyl- 
5-fluoropyrazole (IVd) 

H~NNI1COCH~ 
I 

(la) 

CF~--C-- C-- C2F.~ CF3--C--( ]- C2F~ 

FC X ~ FC N 
\ / H.o \ / 

N N 
3 E 
COCII 3 I[ 
([Vc] (1Vd) 

H2NN(CHJ2 
CF:,--C--C--C2F~ 

\ / 
N 
) 
CH3 
(IVe) 

The conditions found were also extended to the reaction of N,N dimethylhydrazine with olefin 
(Ia), where l-methyl-3-pentafluoroethyl-4-trifluoromethyl-5-fluoropyrazole (IVe), previously 
described in [i], was obtained in a quantitative yield. 

Thus, the use of equimolar amounts of fluoroolefin, hydrazine and three moles of tri- 
ethylamine in the reaction makes it possible to carry out the reaction as predetermined with 
the tendency of formation of only one reaction product and the avoidance of formation of by- 
products, as was the case in [I]. 

The pyrazoles obtained are adequate starting compounds in subsequent reactions of nucleo- 
philic substitution of a fluorine atom in the 5-position of pyrazole. Thus, pyrazoles (IVa, 
e) react readily (mainly at 20~ with alkali metal alcoholates resulting in the formation of 
5-alkoxy-substituted fluoroalkylpyrazoles (Via, b). 
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CFa--C--C--C2F5 
n'ONa / /  

l t 'O - -C  N (Ira, e) 1UOH ~ / 

N 
1 

(V; la, b) 
It = Ph;  B'  ~ C211~ (VIIa ) ;  I / =  B' ----- Me (Vl lb ) .  

It was found that under more rigorous conditions, in the presence of a weak nucleophile 
such as the anion acetate in a dimethyl sulfoxide medium, pyrazoles (IVa, e) convert into l- 
phenyl- and l-methyl-3-pentafluoroethyl-4-hydro-5-hydroxypyrazoles (IX) 

() 

31cCOONa, II_~(J [ -Ill " ~ ~ 11(]--C--C21"~ ( I V ~  e) DMSO 121~ ~ --+ llIJ--I:--!;--(;--t;-~F5 -c<l .  
y , ,  - j \ 

l l t ) - -C N | C N 
,. / - / \  / 

N HO N 
[ 

11 It 
(Vll l )  (IXa, b) 

It = P h ( I X a ) ,  M o ( I X b ) .  

The formation of pyrazoles (IXa, b) clearly involves the hydrolysis in (IVa, e), first 
of a fluorine atom, and then of the trifluoromethyl group with subsequent decarboxylation 
of the intermediate acid (VIII), as happens, for example, in the case of perfluoro(2-methyl-2- 
pentenoyl) fluoride [6]. 

For compounds (IXa, b) the presence of three tautomers (A), (B), (C) (cf. [7]) is 
possible 

I t - -C--C--C2F~ ~ > If.C--t;--C~F:, �9 * ItC_-~_C--C2F 5 
J \ \  ." ,\\ / \ 

( :  N ~ ~:=r .\ o= : t  ~ . Ni l  

/ \ ,  / ", \ N  / 
" \ l 

11 "It R I'~ 
( ~ )  (B) (C) 

On the basis of IR spectral data, where the absorption regions characteristic for the 
amine (C) and amide (B) groups are absent, structure (A) was ascribed to compounds (IXa, b) 
(v of a bound OH, 2200-2800 cm-1). This is not contradicted by the PMR spectral data 
(DMSO), which indicates three types of proton signals: the C6H s (or CH3), OH, and CH groups 
with integral intensity 5(3):1:1. In taking the spectra of comopunds (IXa, b) in aminic type 
solvents (triethylamine), the character and the number of signals do not change, which indi- 
cates the formation of a stable chelate structure of the enol form (A). 

Pyrazoles (IVa, e) react under mild conditions with compounds containing amino groups, 
whereby 5-amino-substituted pyrazoles (Xa, b)-(XIV) are formed in good yield (Table i) 

IIY 
CF3--C--C--C,F~ (IVa.e) NEt, 

N 
F 

il 
(.La. b ) - - (X ;  v) 

Ii = M ~ ,  Y :NH2(Xa) ,  .Nx ( X l ~ :  NII- -NII>(XIIa~:  it = I ' h ,  Y ~ N I I 2 ( X b ) ,  (Xlb);  

I IN- - ,  , ( X I I I L  tlN--CII..,C,I._,Et (XIV) .  

i n  t h e  r e a c t i o n  o f  p y r a z o l e  ( I V a )  w i t h  d i ( 2 - a m i n o e t h y l ) d i s u l f i d e ,  b i s [ 2 - ( 1 - p h e n y l - 3 -  
p e n t a f l u o r o e t h y l - 4 - t r i f l u o r o m e t h y l p y r a z o l - 5 - y l a m i n o ) e t h y l ]  d i s u l f i d e  ( X V )  i s  f o r m e d  

2340 



F
A
B
L
E
 

i.
 

L
-
M
e
t
h
y
l
 

(
o
r
 
P
h
e
n
y
l
)
-
3
-
p
e
n
t
a
f
l
u
o
r
o
e
t
h
y
l
-
4
-
t
r
i
f
l
u
o
r
o
m
e
t
h
y
l
-
5
-
s
u
b
s
t
i
t
u
t
e
d
 

P
y
r
a
z
o
l
e
s
 

CF
aa
--
(;
--
C-
-(
;F
=~
.-
CF
z *
 

Y
--

(;
 N

N
/ 

l/
 

~o
in

- 
po

un
d 

:X
a)

 
:X

b)
 

[X
la

) 

(X
|b

) 

(X
ll

a)
 

(X
II

b 

(X
II

I 

IX
lV

 

gi
la

 
~3

,;1
 It,

 

Sl
la
 

2~
11
~,
 

%
lit

, 

2~
11

~ 

2J
l~

 

( 
H

g)
 

~ 
c 

Fo
un

d,
 
% 

[I 
- I

 
F 

Em
pi

ri
ca

l 

fo
rm

ul
a 

Ca
lc

ul
at

ed
 ~
 %
 

It
 

F 

1l
ax

 
II

~N
 *

 
CI

{~
 

<1
 

l:
II
..
 

I.:
11,
_, 

C
II

. 
N

II
N

II
z 

N
II

N
II

z 
fI

N-
-(

--
> 

!i
N

-C
II

:,
C

O
:E

I 

~8
--!

*o
 ~

 (
3)

 
I l

l~
 ~ 

(3
) 

3i
l 

!~
2-

-~
.~

 o 
75

 

~)
0 ~

 (3
) 

77
 

62
-1

;4
 o

 
78

 

0i
l 

T 
SI

 

0-
11

2 
~ 

(3
) 

70
 

~1
 3

0,
48

 
?I

 
.ll

 ,,
()8

 I 

~4
 3

4,
80

i 

,1
5,

27
 

28
,2

11
 

39
,8

9 

50
,5

O
 

44
,8

9 

2,
0i

 
--

 
2,

11
 

--
 

2,
22

 
...

. 

2,
45

 
--

 

2,
07

 
--

 
.)

,1
3 

--
 

i,
 I

ll 
13

1;
,2

~ 

~,
28

 [
35

, 
I;

 

--
 

I 
[1

,9
5 

[3
.5

6 

I,O
!1

 

8,
91

 
5,

76
 

(,)
,7

5 

{Y
lr

, F
RN

~ 
(;v

_,
llr

 F
~N

a 

C
,,|

IT
Fs

N
3 

2,
41

1t
, F

sN
.~

 

[]
71

1~
l:s

N
a 

31
21

1s
Fs

N
4 

2t
sl

IT
Fa

N
a 

2,
,J

l,
zF

sN
aO

z 

-9
9.

69
 

1,
78

 
i 1

,7
5 

2,
0~

 

Pi
,9

6 
.,
.'
) '~
8 

~3
,2
0 

2,
42
 

- 
. 

28
20

 
2,

03
 

i~
,O

0 
2,

2'
2 

50
,5

9 
3,

99
 

35
 5

9 

14
,5

6 
3,

0~
 

35
,2

~ 

I ~
,,~

 
-2

12
 

- 
12

,1
7 

-2
3,

I 

- 
13

,51
~ 

2 
2 

1 l
,'~

l) 
2t

;,0
 

18
,7

. ()
 

-2
2 

i 
15

.5
11

 
**

* 
- 

24
.2

 
23

,8
 

9,
7~

 
-2

5,
 I 

I 

L
gF

 
NM

R 

6,
6 

~,
~ 

6,
t 

7~
,3 

.1
67
 

6,
 
pp

m,
 
CF

 ~
CO

OH
) 

3.
'{

3 
3.

.~
8 

33
,3

 
7,

33
 

3O
,6

 
3,

7~
I 

:~
l b

,3 
7,

3 

33
.5

 
3.

8 
31

,8
 

~2
.2

: 
~ 

!,S
 

7,
6 

31
,3

, 
7,

25
 

~M
R 

(8
, 

pp
m

) 

t 
- ~,
1 

s 
(2

1I
) 

i,3
~i

 (
21

1)
 

~:
 

-),
36

 s
 

(4
11

) 
**

 

.',(
~ 

(4
11

) 
* 

;5
 

(1
tl

);
 4

,0
7 

(2
11

) 

3.
87

 
(I

IN
);

 2
,7

8 
(C

It
);

 
1,

75
 

(1
0l

l)
 

1,
87

 
(I

tN
);

 3
,9

3 
q 

(O
(;

H
2)

; 
3,

4 
((

;I
I~

N
);

 
f}

.9
9 
t 

(C
ll

a)
 

*
H
e
a
t
i
n
g
 

in
 
a
u
t
o
c
l
a
v
e
 

f
o
r
 

i0
 
h 

a
t
 
9
0
~
 

T
P
u
r
i
f
i
e
d
 

o
n
 
a 

c
o
l
u
m
n
 

w
i
t
h
 

A
I
2
0
3
 

(
n
e
u
t
r
a
l
)
,
 

e
l
u
e
n
t
)
 

h
e
x
a
n
e
.
 

+
S
o
l
v
e
n
t
 

C
C
I
~
.
 

*
*
S
o
l
v
e
n
t
 

C
D
C
I
 3
 .
 

~
*
*
S
o
l
v
e
n
t
 

C
H
C
I
 3
 .
 

_J
 



HCI[NH,(CH~)~S]: C~F~--C--C-- CF3 

i 
(iva, e ) 

CF3--C--C--C2F~ 
/ \\ / \ 
N C--N II(CIIz):--S--S--(CH~)2-- NH--C N 
\ / \ /  

N N 

Ph Ph 
(XV) 

C2F5-- C--C--CF3 
HS(r // X\ 

N C--S(CH~)2OII 
\ / 

N 
I 

( x v ; )  
|~, ~ Me(XVIa);  Ph (XVe). 

1-Methyl- and l-phenyl-3-pentafluoroethyl-4-trifluoromethyl-5-(2-hydroxyethylthio) 
pyrazoles (XVIa, e) were obtained under similar conditions from pyrazoles (IVa, e) and mer- 
captoethanol. The structure of the compounds obtained was confirmed by the IR, IH and 19F 
NMR, and mass spectral data. 

EXPERIMENTAL 

The iH and 19F NMR spectra (6, ppm) were obtained on a "Perkin-Eimer R-32" spectrometer 
(90 MHz and 84.6 MHz) with reference to TMS and CF3COOH, respectively, as external standards; 
the IR spectra on a UR-20 spectrophotometer; and the mass spectra on a "Varian MAT-8" chro- 
mato-mass spectrometer (energy of ionizing electrons 70 eV); the m/z and tentative assignments 
are given. 

i-Phenyl-3-pentafluoroethyi-4-trifluoromethyl-5-fluor0pyrazoie (IVa). a) A mixture of 
3.38 g (30 mmoles) of phenylhydrazine, i0 g (i00 mmoles) of NEt 3 and 20 ml of dry CH3CN was 
added dropwise, with stirring and at -50 to -40~ to 9.3 g (30 mmoles) of olefin (la). The 
cooling was then removed, the mixture was allowed to stand at %20~ for 1 h, then was poured 
into water, the organic layer was separated, washed with water, a 10% solution of HCI, and 
water again, dried over MgSO4 and distilled. Yield, 9.7 g (90%) of (IVa), bp 67-69~ (3 mm). 
Found: C 41.68; H 1.88; N 8.34%. C12HsFgN 2. Calculated: C 41.38; H 1.44; N 8.05%. IR 
spectrum (v, cm-1): 1490, 1525, 1600 and 1620 s (unsaturated bonds). Mass spectrum, m/z: 
343 M +, 324 (M - F) +. ISF NMR spectrum (6, ppm): -20.6 m (3F), +6.45, t.m (3F), 34.2 q.m 
(2F), 45 q.m (F). PMR spectrum (5, ppm): 7.25 m (C6H5). 

b) A 0.9 g portion (8.3 mmoles) of phenylhydrazine was added dropwise to 1.8 g (6 
mmoles) of ketone (V) in i0 mi of (C2H5)20 , and then i.43 g (14 mmoles) of NEt 3 in l0 mi of 
ether was added. The reaction mixture was allowed to stand at 20~ for 12 h, then was washed 
with a 10% solution of HC1, water, dried over MgSO~, the ether was removed on a rotary evapo- 
rator, and the residue was distilled. Yield, 1.2 g (58%) of (IVa), bp 67-68~ (3 mm), which 
with respect to the 19F NMR data and to the boiling point was identical with an authentic 
sample, and 0.56 g (20%) of (IVf), bp 62~ (3 man). Found: C 50.01; H 2.44; N 12.80; F 35.56%. 
C16Hi0FsN 4. Calculated: C 49.99; H 2.30; N 12.90; F 35.23%. IR spectrum (v, cm-l): 1430- 
1480 w, 1500, 1560, 1600 s (unsaturated bonds), 3090 w (CH). 19F NMR spectrum ((CH3)2CO , 6, 
ppm): -23.1, t.m (3F), +4.7 t.m (3F), 31.2 q.m (2F). 

c) A 6 g portion (50 mmoles) of phenylhydrazine was added dropwise at -30~ with stir- 
ring, to a mixture of 22.5 g (56 mmoles) of ketone salt (VI) in 50 ml of dry monoglyme, and 
then 5.2 g (51 mmoles) of NEt 3 in i0 ml of monoglyme was added. The temperature was.raised 
to ~20~ and after 2 h, the mixture was diluted with water, the organic layer was washed 
with a 10% solution of HCI and water, dried overMgSO 4 and distilled. Yield, 11.8 g (60%) (IVa), 
bp 68-70~ (4 mm). 

d) A 2 ml portion of dry NEt 3 was added at 0~ to 1 g of phenylhydrazone (IIa), the mix- 
ture was allowed to stand for 30 min at 20~ then was washed with a 10% solution of HCI and 
washed, dried and distilled. Yield 0.6 g (66%) of (IVa), bp 68-70~ (3 mm). 

l-Phenyl-3-ethoxy-4-trifluoromethyl-5-fluoropyrazole (IVb). In a similar way as in (a), 
a mixture of 2.4 g (22 mmoles) of phenylhydrazine and 7 g (69 mmoles) of NEt 3 was added drop- 
wise to 5 g (22 mmoles) of olefin (Ib) in i0 ml of C2HsOH. Yield, 5.5 g (90%) of (IVb), bp 
98-99~ (i mm). Found: C 52.89; H 3.84; N 10.21%. C!2HIoF4N20. Calculated: C 52.55: 
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H 3.86; N i0.21%. PMR spectrum (6, ppm, CCI~): 1.25 t (3H), 4.18 q (2H), 7.0-7.3 m (5H). 
igF NMR spectrum (6, ppm, CC14):. -21.7 d.m (3F), +42.5 q.m (2F, JCF3/F = 11.2 Hz. 

l-Acetyl- and l-Hydro-3-pentafluoroethyl-4-trifluoromethyl-5-fluoropyrazoles (IVc~ d). 
a) In a similar way as in (a), a mixture of 5.3 g (71 mmoles) of N-acetylhydrazine, 40 ml 
(210 mmoles) of NEt 3 and i00 ml of(C2Hs)20 was added dropwise to 21.4 g (71 mmoles) of (Ia). 
The mixture was allowed to stand for 4 h at 20~ the solvent was removed on a rotary evapora- 
tor, and the residue was dstilled. Yield, 13.3 g (60%) of (IVc), bp 88-89~ (3 mm). Found: 
N 8.63%. CsC3FgN20. Calculated: N 8.91%. Mass spectrum, m/z: 272 (M-COCH~) +, 263 (M-COCH~, 
F) +, 203 (M-COCH3, CF3) +, 119 (C2F 5 N), 69 (F3+), 43 (COCH3+). 19F NMR spectrum (6, ppm): 
-21.8 m (3F), 6.8 (3F), 35.0 (2F), 53.5 (IF); at -78~ a liquid was collected in a trap, 
from which after washing with a 10% of HCI and water, and drying and distillation, 2 g (10%) 
of (IVd) was obtained, bp 158-160~ Found: C 27.32; H 0.68; N 11.06%. C6HFgN 2. Calculated: 
C 26.47; H 0.37; N 10.60%. 19F NMR spectrum (6, ppm): -20.1 m (3F), 8.42 m (3F), 37.4 m (2F), 
48.5 m (F). Mass spectrum, m/z: 272 (M) +. 

b) A mixture of i g of (IVc) and 2 ml of 36% HCI was stirred for 30 min at 20~ After 
washing with water and drying, 0.6 g of (IVd) was obtained, bp 159~ (69%). 

l-Methyl-3-pentafluoroethyl-4-trifluoromethyl-5-fluoropvrazole. (IVe). A mixture of 3 ml 
(51 mmoles) of NEt~, 1 g (17 mmoles) of dimethylhydrazine and 15 ml of (C2Hs)20 was added 
dropwise with stirring, at -50 to -40~ to 5 g (17 mmoles) of olefin (Ia). Cooling was then 
removed, the mixture was allowed to stand for 12 h, and the triethylamine hydrofluoride pre- 
cipitate was separated. After removal of the solvent on a rotary evaporator and holding the 
residue for 3 h at 120~ the reaction mixture was distilled. Yield, 4.3 g (90%) of (IVe), 
bp 35-36~ (3 mm). Found: C 29.11; H 1.20; N 9.89%. CTH3FgN 2. Calculated, C 29.38; H 1.06; 
N 9.79%. 19F NMR spectrum (6, CF3COOH: -26.6 (eF), 6.89 (3F), 34.67 (2F), 49.10 (IF) (cf. 
[1 ] ) .  

l-Phenyl-3-pentafluoroethyl-4-trifluoromethyl-5-ethoxypyrazole (VIIa). A 1.7 g portion 
(5 mmoles) of pyrazole (IVa) was added to a solution of 0.15 g (6.3 mmoles) of Na in 30 ml 
of absolute C2HsOH. The mixture was allowed to stand overnight at 20~ and after distilla- 
tion 1.2 g (66.7%) of (VIIa) was obtained, bp 128-130~ (3 mm). Found: C 44.49; H 2.72; F 
41.56%. C14HIoFsN20. Calculated: C 44.93; H 2.69; F 40.62%. 19F NMR spectrum (6, ppm): 
-22.2 m (3F), 5.78 m (3F), 32.9 m (2F). PMR spectrum (6, ppm): 1.45 t (3H), 4.21 q (2H), 
7.o (5H). 

l-Methyl-3-pentafluoroethyl-4-trifluoromethyl-5-methoxypyrazole (VIIb). A 4.7 g portion 
(16.4 mmoles) of pyrazole (IVe) was added to a solution of 0.38 g (16.5 mmoles) of Na in 30 
ml of absolute MeOH. The reaction mixture was boiled for 6 h, the precipirate was filtered 
off, the solvent was removed on a rotary evaporator, and the residue was distilled. Yield, 
2.8 g (60%) of (VIIb), bp 57~ (3 mm). Found: C 32.94; H 2.24; F 51.13%. CsH6FsN20. Calcu- 
lated: C 32.23; H 2.03; F 50.98%. 19F NMR spectrum (6, ppm): -22.0 t.m (3F), 6.22 t.m (3F), 
32.9 q.m (2F). PMR spectrum (6, ppm, CC14): 3.76 (3H, OCH3), 4.0 (3H, NCH3). 

l-Phenyl-3-pentafluoroethyl-4-hydro-5-hydroxypyraozle (IXa). A 5 g portion (14 mmoles) 
of pyrazole (IVa) was added to a mixture of 2.93 g (22 mmoles) of sodium acetate dihydrate, 
2 ml of H20 and 12 ml of DMSO, and the mixture was heated for 8 h at 100~ with stirring. 
The precipitate was filtered, the mother liquor was washed with water, the organic layer was 
dried over MgSO4 and distilled in vacuo (3 mm) on a boiling water bath to give 1.7 g of a 
fraction, bp 70-72~ (3 mm) (unreacted pyrazole). The residue was subjected to sublimation. 
Yield, 1.93 g (72.5%) of (IXa), mp 147-149~ Found: C 47.37; H 2.47; N 9.83%. C11HTFsN20. 
Calculated: C 47.50; H 2.51; N 10.01%. Mass spectrum, m/z (I, %): 278 (76.9) M +, 209 (ii.i) 
(M-CF3) +, 159 (3.0) (M-C2Fs) +, 105 (20.9) PhN2+; 91 (17.1) PhN +, 77 (i00) Ph +, 50 (6.2) CF2 + 
19F NMR spectrum (6, ppm, DMSO): 7.32 (3F), 36.7 (2F). PMR spectrum (6, ppm, DMSO): 7.5 
(5H), 6.0 (IH, OH), 2.5 (IH, CH). 

l-Methyl-3-pentafluoroethyl-4-hydro-5-hydroxypyrazole (IXb). In a similar way, from 5.7 
g of pyrazole (IVe), 8.1 g of CH3COONa, i0 ml of H20, 70 ml of DMSO, 3.1 g (72%) of (IXb) was 
obtained, bp 120~ (3 mm). Found: C 33.70; H 1.98; N 13.03%. C6H~FsN20. Calculated: C 
33.34; H 2.33; N 12.97%. 19F NMR spectrum (6, ppm, DMSO): 5.55 (3F), 33.8 (2F). PMR spec- 
trum (6, ppm, DMSO): 5.0 (IH), 3.8 (3H), 2.55 (IH). 

5-Amino-substit.uted Pyrazoles (Xa, b)-(XIV). Typical Experiment. Equimolar amounts of 
pyrazole, an amino compound, triethylamine in monolgyme were held at 20~ or were heated at 
the boiling point of the solvent for several hours (a 19F NMR monitoring for the absence of 
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the initial pyrazole), and then the reaction mixture was diluted with water, the organic 
layer was separated, washed with.water, dried and distilled. The yields and physicochemical 
characteristics of the compounds (Xa,b)-(XIV) obtained are given in Table i. 

Bis[2-(l-phenyl-3-pentafluoroethyl-4-trifluoromethylpyrazol-5-ylamino)ethyl] Disulfide 
(X~). A mixture of 0.9 g (4 mmoles) of di-(2-aminoethyl) disulfide hydrochloride, 3 ml of 
H20, 5 m] of NEt 3, i0 ml of monoglyme, and 2.8 g (8.0 mmoles) of pyrazole (IVa) was allowed 
to stand at 20~ for 12 h. The reaction mixture was then diluted with water, extracted with 
diethyl ether, the ether solution was washed with water, dried over MgSO~, and the solvent 
was removed on a rotary evaporator. Yield, 2.9 g of a transparent oil, which was purified on 
a column with AI203 (neutral) (carrier 5/40 mixed with super S, eluent CC14). Yield. 2.1 
g (61%) of (XV). Found: F 38.43; S 7.87%. C2sH20FI~N6S 2. Calculated: F 37.62; S 7.78%. 
19F ~R spectrum (6, ppm, CC14), -24.2 m (3F), 4.2 br. s (3F), 31 br. q (2F). PMR spectrum 
(6, ppm, CCI~): 7.7 (10H), 4.5 t (2H, 2NH), 3.3 q (2CH2N), 2.6 t (2H, CH2S). 

l-Methyl-3-pentafluoroethyl-4-trifluoromethyl-5-(2-hydroxyethylthio)pyrazole (XVIa). 
In a similar way as in the preceding experiment, from 4,4 g (15 mmoles) of (IVe), 1.6 g (16 
mmoles) of NEt a in 5 ml of absolute monoglyme and 1.25 g (15 mmoles) of mercaptoethanol, 3.3 
g (62.6%) of (XVIa) was obtained, bp 123-124~ (3 mm). Found: C 31.47; H 2.41; N 8.04%. 
CgHsN2SO. Calculated: C 31.40; H 2.34; N 8.14%. 

l-Phenyl-3-pentafluoroethyl-4-trifluoromethyl-5-(2-hydroxyethylthio)pyrazole (XVIe). In 
a similar way as in the preceding experiment, from 1.6 g (46 mmoles) of pyrazole (IVa), 0.6 g 
(60 mmoles) of NEt 3 and 0.9 g (115 mmoles) of mercaptoethanol in i0 ml of toluene, 1.6 g (85%) 
of (XVIe) was obtained, bp 150-152~ (3 mm). Found: C 41.5; H 2.51; S 7.76%. C14HIoF~N2OS. 
Calculated: C 41.13; H 2.46; S 7.88%. 19F NMR spectrum (6, ppm, CCI~): -23.2 t.q (3F), 
4.45 m (3F), 31.2 q.q (2F), integral intensity 3:3:2. 
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