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THE SEQLENTIAL LITHIATION OF 1-PHENYLPYRAZOLES 
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A b s t r a c t  - 1 -Phenylpyrazole  is  l i t h i a t e d  e x c l u s i v e l y  a t  t h e  C-5 

p o s i t i o n .  S u i t a b l e  5 - s u b s t i t u t e d  1 -pheny lpyn iao le s  undergo l i t h i a t i o n  

a t  t h e  o r t h o  p o s i t i o n  of t h e  phenyl  r i n g .  5-Thiomethyl-1-(o-tolyl) 

pyrazo le  i s  l a t e r a l l y  l i t h i a t e d  a t  t h e  o r t h o  methyl group. I n  t h e  

case o f  5-methonymethyl-1-phenylpynsole ,  l i t h i a t i o n  occurs  a t  b o t h  

t h e  C-5 methylene group and t h e  o r t h o  p o s i t i o n  of t h e  phenyl  r i n g  

w i t h  n - b u t y l l i t h i w n ,  b u t  e s s e n t i a l l y  e x c l u s i v e  l i t h i a t i o n  occurs  a t  

t h e  C-5 methylene group w i t h  I D A .  

I n  c o n t i n u i n g  work on t h e  s y n t h e s i s  of n o v e l  h e t e r o c y c l i c  compounds w i t h  p o t e n t i a l  b i o l o g i c a l  

a c t i v i t y ,  we  have extended our  s t u d i e s  on t h e  l i t h i a t i o n  r e a c t i o n s  of h e t e r o a r o m a t i c  

c ~ r n p o u n d s ~ - ~ .  This  paper  summarises t h e  r e s u l t s  of o u r  work on t h e  s e q u e n t i a l  l i t h i a t i o n  

r e a c t i o n s  of 1 -pheny lpy razo le ,  as a method of p r e p a r i n g  1-phenylpyraaole  s u b s t i t u t e d  a t  

s p e c i f i c  p o s i t i o n s  by v a r i o u s  f u n c t i o n a l  groups .  

Var ious  p u b l i c a t i o n s  ( m i n l y  p a t e n t s )  e x i s t  on p y r a z o l e  c a r b o x y l i c  a c i d s  a n d  p y r a s o l e  a c e t i c  

a c i d s ,  i n  which t h e  -COOH o r  -C%COOH moiety i s  d i r e c t l y  lin!ced t o  t h e  p y r a a o l e  r i n g .  Such 

compounds are r e p o r t e d  t o  p o s s e s s  a n t i i n f l a m m a t o l y ,  a n a l g e s i c  and a n t i p y r e t i c  a c t i v i t y .  

Py raao lebenzo ic  a c i d s ,  such  as 2-(3-E-methoxyphenyl-5-pyraz~lyl)benzoic a c i d ,  i t s  e s t e r s  

8 
and amides are r e p o r t e d  t o  be p l a n t  growth r e g u l a t o r s  . o - ( 3 - ~ r a z o l e ) p h e n y l a c e t i c  a c i d s 9  

and E-(1-pyra~01e)phenylacetic acids1 ' ,  have been p t e n t e d  as a n t i i n f l a m m a t o r y  a g e n t s .  

1 -Pheny lpy razo le ,  1, i s  r e p o r t e d  t o  l i t h i a t e  a t  t h e  C-5 p o s i t i o n  and t h e  o r t h o  

p o s i t i o n  of t h e  phenyl  r i n g  in a r a t i o  o f  a b o u t  4:111. We found t h a t  by c a r e f u l  c o n t r o l  

of t h e  r e a c t i o n  c o n d i t i o n s  (d ry  THF as s o l v e n t  and a r e a c t i o n  t empera tu re  of - 6 5 ' ~  o r  



lower) exclusive lithiation at the C-5 position occurs. The C-5 methyl, thiomethyl. 

methoxymethyl, and uirboxylic acid derivatives, 2, were prepared in better than 808 yields, 

by reacting the lithio-compound with methyl iodide, dimethyl disulfide, chloromethyl methyl 

ether, and oarbon dioxide respectively. Table 1 summarizes the data on the l-phenyl-5- 

substituted pyrauoles. 

Table 1 

Yield 

NO a 
2 2  CH3 99 

3 SCH3 95 

% CHpHj 80 

2d COOH 80 

22 SOCH3 90 

23 S02CH3 87 

bp O~frnrn n m  Spectrum 60 MHz (CDC1 1, 6 
3 

87-88f0.9 2.25(s,3H,CE ). 6.05(d.lH,J=2.0Ha,C=Cfi), 7.32(s,5H, 
3 

C H 1, 7.48(d.lH,J=2.0Ha.N=CH). 
6-5 

102-10310.6 2.10(s,3H,SCH ) ,  6.15(d,lH,5=2.0Hz,C=Cfi), 7.10-7.42 
-3 

(u,5H,C H ),7.V(d,lH,J=Z.OHa,N=Cg). 
6-5 

86-8810.7 3.22(s,3H,OCH 1, 4.27(~,2H,C$O), 6.28(d.lH,J=2.0Ha, 
-3 

C=Cfi), 7.1-7.55(m,5H,C6g5), 7.48(d.lH,J=2.0Hz,N=CH). - 

183-184 (mp) 7.03(d,lH,J=2.OHs,C=CE), 7.52(s,5H,C6g5), 7.70(d,lH, 

J=~.OHZ,N=C~)' 

148-150f0.09 2.83(s,3H,SOCB3), 6.95(d,lH,J=2.0Ha,C=CX), 7.52(s25H, 

C H ), 7.75(d81H,J=2.0Hs,N=C~). 
6-5 

140-141 (mp) 2.87(s,3H,S02C~3), 7.05(d.lH,J=Z.OHz,C=CH), 7.56(s,5H 

C6E5), 7.68(d,lH,J=2.0Xz,N=CH). 



HETEROCYCLES, Vol 23, No 4,  1985 

*Acetone - d  a s  s o l v e n t  6 
1 

When compounds 2_ ( R  = CH3 o r  SCH ) were s e p a r a t e l y  t r e a t e d  w i t h  g -bu ty l l i th ium,  exc lus ive  
3 

1  
l i t h i a t i o n  a t  t h e  o r t h o  p o s i t i o n  on t h e  phenyl group occurred,  and compounds ( R  = C? o r  

2 
SCH3 i R = C 5 ,  SCH?. CHLOCH? and COOH) were ob ta ined  by us ing  a p p r o p r i a t e  r eagen t s .  

1  2 
The compound 3_ ( R  = SCH?. R = CH ) underwent l a t e r a l  l i t h i a t i o n  c lean ly  a t  t h e  o r t h o  methyl 3 

1  3 
group t o  give compounds 4 (R = SCH?. R = CH3. SCH and COOH) a f t e r  r e a c t i o n  w i t h  methjrl 3 
iod ide ,  dimethyl  d i s u l f i d e  and carbon d iox ide  r e s p e c t i v e l y .  

1  3 
In t h e  case o f  compound 4 (R = SCH?, R = SCA ) f u r t h e r  l i t h i a t i o n  wi th  n_-butyllithium 

3  
1 3 4  followed by r e a c t i o n  w i t n  dimethyl  d i s u l f i d e  gave the t h i o a c e t a l  5 ( R  = R = R = SCH?). 

We have p rev ious ly  repor ted  t h e  p r e p a r a t i o n  of t h e  o r t h o - b e n m i c  a c i d s  3 by t h e  l i t h i a t i o n  

o f  l-phenyl-3,5-dimethylpy~a%ole, 6 (R'= CH ) aqd 1-phenyl-3-methyl-5-methoxypyraaole. 6 . 3 
3 

(R'= OCH ), fol lowed by r e a c t i o n  w i t h  carbon d iox ide  . As expec ted ,  t h e  l - ( a - t a ly l ) -3 -methy l -  3 
1  

5-methoxypyrauole a (ob ta ined  from t h e  l i t h i o  d e r i v a t i v e  of 6 ( R  = OCHJ) w i t h  methyl i o d i d e )  

2 
gave t h e  o r t h o  l i t h i o m e t h y l  d e r i v a t i v e  8 ( R  = L i ) ,  wi th  n -bu ty l l i th ium,  and provided t h e  

2 
compounds 8 ( R  = CH o r  COOH) wi th  methyl iodide o r  carbon diox ide .  

3  

1-Phenyl-5-methoxymethylpy~~z01e. 2 ~ .  with  n_-butyllithium, fol lowed by methyl iod ide  gave a 

1 :1 mixture of compounds 1 and 10 (as determined from t h e  nmr spectrum of  t h e  p roduc t ) .  

men l i t h i u m  di isopropylamide was used as t h e  l i t h i a t i n g  a g e n t ,  a lmos t  exc lus ive  formation 

of compound 9_ occurred.  



Table 2 summarizes the data on the 1-(p-substituted pheny1)-5-substituted pyrazoles prepared. 

Table 2 

l-(a-Substituted Phenyll-5-substituted Pyrazoles 

Yield 

a2 a bp 'c/mm nmr spectrum 60 MHB (CDC~ 1, 6 3 

SCB 92 118-12010.5 2.17(s,3H,Cx3), 2.33(s,3H,SCE3). 6.13(broad s ,  

lH,C=C@, 7.10-7.47(m,LH,C H 1. 7.58(broad s ,  
6-4 

1 H, N=CH). 

socH3 80 143-14410.4 2,26(~,3H,CH 1, 2.73(s.3H,SOCE3), 6.23(d,lH, 
3 

J=2.0Ha.C=Cg) 7.37-8.40(m,5H,C6g4 and N=C@. 

S02CH3 81 123-125 (mp) 2.20(s.l~,~g~), 3.20(s,3H,S02CE3), 6.28(d,lH. 

J=Z.OHz,C=CH), 7.37-8.LO(m, 5H,C6g4 and N=C@. 

COOH 85 169-170 ( m p )  2.18(s,3H,C~3). 6.20(broad s,lH,C=CH), 1.27- 

8.12(m.5H.C6Q and N=CH), 9.43(s.lH,COOfi). 

CH3 86 109-11010.6 2.13(s,3HlCH 1, 2.37(s,3H,SCE3), 6.38(d,lH, 
-3 

J=%.OHa,C=Cg), 7.40(s.lH.C6H4 1. 7.72 (d,lH, 

d-2. OHz, N=CH). 

scH3 17 161-163/1.O 2,35(~,3H,SC$), 2.38(~.3~,Scfi~), 6.43(d,l~, 

J=2.OHa,C=Ci$, 7.27-7.50(m,4H,C6g4), 7.75(d, 

IH,J=Z.OH~,N=CE). 

CH20CH3 55 123-12410.8 2.35(s,3H,SCg3!J, 3.33(5,3H,OCg3). 4.28(s82H, 

CqO), 6.38(d,lii,J=%.OH~,C-C~), 7.30-7.67(m, 
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Table 2 

3h H SOCH? CH20CH3 82 16710.05 - 

3 H SCH3 COOH 56 147-149 (mp) 

CA3 0CH3 CH3 91 88-9010.1 

La H SCH3 C2H5 - 83 115-11610.6 

nontd ) 

4H,C6z4), 7.70(d,lH,J=Z.OHa,N=CH). 

2.80(s.3H,SOCE 1, 3.27(s,3H,0Cg3), 4.26(s,2H, 
3 

CqO). 6.97(d.lH.J=2,OHz,C=CX), 7.33-767(m, 

4H,C6fi4), 7.80(d,lH,J=2.OHz,N=CX). 

2.88(s,3H,S02CE3), 3.27(s,3H,0Cz3). 4.25(s,2H, 

Cg20), 7.08(d.lH,J=2.OHz,C=CX). 7.43-7.62(m, 

LH.C6g4). 7.78(d,lH, J=2.OH%,N=CH). 

2.32 (s.~H,SC$ ). 6.47(d11H. J=2.OHz.C=CH), 7.38 
* 

-8.08(m.5H,C H and N=CfT). 
6-4 

2.17(5.3H,CE3), 2.30(s,3H.C!3).3.75(~.3H,0C~3). 

5.42(e.1HIC=CX), 7.27(5,4H.C6!h). 

1.06(t,3H,J=7.0Hz,CH2CE3). 2.25(s.3H,SCfi3)). 

2.38(q,2H,J=7.0Hz,C$CH 1, 6.28(d,lH,J=Z.OHz, 
3 

C=Ca), 7.20-7.38(m,4H,C6gL). 7.65(d,lH.J=2.OHa. 

N=CH). 

1.90(s,3H,CH2SCfi3), 2.33(s,3H,ScB3), 3.57(s,2H, 

C$SCH 1. 6.35(d11H,J=2.0Hz,C=CH), 7.33-7.60 
3 

(m,LH,C6~4!4).7.70(d,lH,J=2.0Hz,N=CH). 

2.43(s,3H,SCE 1, 3.50(s,2H,C$COOH), 6.35(d.lH, 3 

J=2.0Hz,C=CH), 7.33-7. 53(m,4H,C6!4). 7.68(d,lH, 

J=2.0Hz,N=CH), lO.Ll(broad s,lH.COO@. 

2.35(s,3H,SCH3). 3.53(s,2H,C$COOCH3), 3.65(s, 

3H,OCH ), 6.36(d,lH,J=Z.OHz,C=CH), 7.35-7.52 
-3 

(m,4H,C6P4). 7.70(d.lH. J=l.OHa.N=CH). 

2.87(s,3H,SOC$). 3.61 (s,5H.C$COOCH3 and CH2 

COOCH 1, 6.98(d,lH,J=2.OHz,C=CH), 7.20(s.4H. 
-3 

C H 1, 7.83(d.lH,J=2.OHa,N=CH). 6-4 

2.97(s,3H,SO2CE3), ~ . ~ ~ ( ~ , ~ H , c % C O O C H ~ ) ,  3.68 

(6.3H,C$COOCH3), 7.18(d,lH,J=2.OHa,C=CH), 

7.63(s.LH.C&). 7.85(d,lH,J=2.OHz,N=CH). 

l.ll(t,3H,J=8.0Ha,CH2Cg3!J). 2.32(s,3H,CH 3 ) ,  

2.48(q,2H,J=8.0Hz,CqCH3). 3.85(s.3H,OC$), 

5.46(s,lH,C=CH), 7.35(s,4H,C6E4). 

2,35(~,3H,C$), 3.63(s,2H,c$COOH), 3.98 

(s,3H,0CE3), 5.66(s,lH,C=CH). l.38(s,4H,C6!$+). 



Table 2  ( con td )  

11.0 (broad s,lH,COOIj). 

5 H S C H ~  C H ( S C H ~ ) ~  70 165-16710.1 2.05(s,6H,GHSCE3), 2 .40(s ,3H,SC~3) ,  4 .66(s ,  - 

1H,CECH3), 6.35(d.lH,J=2.0Hz,C=Cfi), 7.23- 

7.53 (rn .LH,C6E4) ,  7 .68(d , l  H, J=2.0Hz,N=CE). 

* Acetone - d6 was used a s  a s o l v e n t  

The methyl e s t e r  /&, was mde by t r e a t i n g  t h e  a c e t i c  a c i d  &, with  diaaomethane; and t h e  

s u l f a n i d e s  22. B, 3_? and h. and t h e  sulfones 2 2 .  3 3  3 2  and 4f, were prepared by t h e  

usua l  method by r e a c t i o n  w i t h  m_-chloroperbenzoic a c i d  and t h e  a p p r o p r i a t e  s to ich iomet ry .  

lhny of t h e s e  compounds showed b i o l o g i c a l  a c t i v i t y  and t h i s  a c t i v i t y  ( an t i in f l ammata ry ,  

a n a l g e s i c  and a n t i p y r e t i c ) ,  w i l l  be desc r ibed  in a l a t e r  p u b l i c a t i o n .  

EXPERIMENTAL 

Melting p o i n t s  were taken a n  a Thomas Hoover "UniMelt" c a p i l l a r y  melt ing p o i n t  a p p a r a t u s ,  and 

are uncorrected.  Nmr s p e c t r a  were recorded a s  C D C l  s o l u t i o n s  using a Varian EMJM spec t ro -  3 
meter, wi th  TMS a s  t h e  i n t e r n 1  reference,  and are  recorded a s  6 u n i t s .  Represen ta t ive  

experiments are desc r ibed .  The e lementa l  a n a l y s e s  of a l l  compounds a r e  wi th in  a c c e p t a b l e  

l i m i t s .  

5-Thiomethyl-1-phenylpyraeale, ( 2 b l  

p-Butyl l i thium (96 ml of a 2.1 molar s o l u t i o n  in p-hexane, 0.202 mole) ws added over  1 5  m i n  

t o  a s t i r r e d ,  o d d  (dry ice-acetone b a t h )  s o l u t i o n  of 1-phenylpyrazale  ( 2 8 . Q .  0.2 male) in 

dry  THF (500 ml j  in a n i t r o g e n  atmosphere, maintaining t h e  temperature  below -70 '~.  The 

r e a c t i o n  mixture was s t i r r e d  f o r  an a d d i t i o n a l  hour a t  -75 '~.  and dimethyl  d i s u l f i d e  (20.6g. 

19.4 m l ,  0.22 mole) was added a t  such a r a t e  as t o  keep t h e  r e a c t i o n  temperature  below -70'~. 

The r e a c t i o n  mixture  was s t i r r e d  a n  a d d i t i o n a l  1 5  m i n  a t  - 7 5 ' ~  and then al lowed t o  reach 

ambient temperature .  The r e a c t i o n  mixture  was s t i r r e d  under n i t r o g e n  overn igh t ,  and concen t ra ted  

an a r o t a r y  evapora to r .  The res idue  was s t i r r e d  w i t h  d i l u t e  (10%)  hydroch lo r i c  a c i d ,  and 

e x t r a c t e d  w i t h  e t h y l  a c e t a t e  ( t h r e e  t i m e s ) .  The combined o rgan ic  e x t r a c t s  were d r i e d  (MgSO ) L 
f i l t e r e d ,  and concentrated.  The r e s i d u e  was d i s t i l l e d  under reduced p ressure  t o  give 3 6  g  

(95%)  of compound z, as a yellow o i l ,  bp 102-103~~/0.6mm. 

5-Thiomethyl-1-o-talvl~vrazole, ( 3 e )  

n-Butyl l i thium (275 m l  of a 1.6 molar s o l u t i o n  in p-henane, O.L4 mole) was added slowly t o  

a s t i r r e d ,  cold (dry ice-acetone b a t h )  s o l u t i o n  of 5-thiomethyl-1-phenylpyrasole (76g, O.L 
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mole) in dry  TXF (800 ml) ,  in a n i t r o g e n  atmosphere, ma in ta in ing  t h e  temperature  below -70'~. 

The l i t h i o  compound p r e e i p a t e d  from s o l u t i o n .  After  s t i r r i n g  f o r  1  h  a t  -70°c, methyl iod ide  

(68.16g. 30 m l ,  0.48 male) was added s lowly,  when an  exothermic r e a c t i o n  occurred.  The r e a c t i o n  

mixture w a s  s t i r r e d  a t  - 5 0 ' ~  f o r  15 mins, then allowed t o  warm t o  room temperature ,  and 

s t i r r e d  overn igh t .  The r e a o t i o n  mixture  was concentrated on a r o t a r y  evapora to r ,  t h e  r e s idue  

t aken  up i n  e t h y l  a c e t a t e  and w s h e d  wi th  water .  The o rgan ic  l a y e r  was d r i e d  (MgSO ),, 
4 

f i l t e r e d ,  and concen t ra ted .  The r e s i d u e  was d i s t i l l e d  under vacuum t o  g ive  70.5g (86%)  

of a pa le  yel low o i l ,  bp 109-110~~/0.6mm. 

5-Thiorethyl-1-(0-phenylacetic a c i d ) p y r a % o l e .  ( 4 c )  

n_-Butyllithium (85.6 m l  of a 1 .6  molar s o l u t i o n  i n  p h e n a n e ,  0.137 mole) was added slowly t o  

a s t i r r e d ,  cold (d ry  i ce -ace tone  b t h )  s o l u t i o n  of 5-thiomethyl-1-g-tolylpyraaole (25.5g. 

0.125 mole) in dry  THF (250 m l )  in a n i t r o g e n  atmosphere, ma in ta in ing  t h e  temperature  below 

- 7 0 ' ~ .  Af te r  s t i r r i n g  f o r  1  h  a t  -70°c, t h e  r e a c t i o n  mixture  was poured w i t h  v i g o r w s  

s t i r r i n g  i n t o  excess powdered d ry  i c e ,  and t h e  mixture  s t i r r e d  and allowed t o  reach room 

temperature .  The r e a c t i o n  mixture  vias concentrated an a r o t a r y  evapora to r ,  and t h e  r e s i d u e  

t r i t u r a t e d  wi th  exoess e t h e r .  The l i t h i u m  s a l t  was separa ted  by f i l t r a t i o n ,  and washed w e l l  

wi th  e t h e r .  The s a l t  was dinso lved  in  water  and t h e  s o l u t i o n  cooled i n  an i c e - b t h  and 

a c i d i f i e d  wi th  conc. hydroch lo r i c  a c i d ,  and e x t r a c t e d  w i t h  e t h y l  a c e t a t e  ( t h r e e  t imes ) .  The 

combined o r p i n i c  l a y e r s  were d r i e d  (MgSO 1, f i l t e r e d ,  and concentrated.  The r e s i d u a l  o i l  
L 

was disso lved  in w a r m  e t h e r  (300 m l )  and then  concentrated t o  a b o u t  70 m l ,  and s t i r r e d  i n  

an  i c e  b t h ,  wher. t h e  a c i d .  20g (65%)  c r y s t a l l i s e d ,  mp 83-85 '~.  

5-Methoxymethyl-1 -phenylpyrazale ,  ( 2 c )  

n ,Bu ty l l i th ium (100 m l  of  a 2.22 molar s o l u t i o n  in n-hexane, 0.22 mole) was added slowly t o  

a s t i r r e d ,  cold (dry ice-acetone b a t h )  s o l u t i o n  o f  1-phenylpyraaole  (28.8g, 0 .2  male) i n  d ry  

THF (750 ml) ,  i n  3 n i t r o g e n  atmosphere, maintaining t h e  temperature  below -70 '~.  After  

s t i r r i n g  f o r  1  h  a t  -70°c, t h e  r e a c t i o n  mixture  was added s lowly t o  a cold ( - 7 j o c ) ,  s t i r r e d  

s o l u t i o n  of chlaromethyl  methyl e t h e r  (32.2g. 0.4 mole) i n  d ry  THF (150 m l ) ,  i n  a n i t r o g e n  

atmosphere,  ma in ta in ing  t h e  tempecature a t  -75'~. The r e a c t i o n  mixture  w a s  s t i r r e d  a t  - 7 0 ' ~  

f o r  1  h  and then al lowed t o  reach roo2 temperature .  S t i r r e d  a t  room temperature  f o r  3 h and 

then  concentrated on a r o t a r y  evapora to r .  The res idue  was d i s s o l v e d  in methylene c h l o r i d e  

(500 ml) ,  washed w i t h  b r i n e  ( t h r e e  t imes ) ,  d r i e d  (MgSO ), f i l t e r e d  and concentrated.  The 
4 

r e s idue  was d i s t i l l e d  under reduced p r e s s u r e  t o  g ive  30g (80%) of a co lour lese  o i l ,  bp 

86-88°~/~.2mm. 



Reaction of 2c wi th  n -bu ty l l i th ium and methyl iodide 

g-Butyl l i thium (17.2 m l  of a 1 .6  molar s o l u t i o n  i n  g-hexane, 0.071 mole) was added slowly t o  

a s t i r r e d ,  o d d  (d ry  ice-acetone ba th )  s o l u t i o n  o f  5-methoxymethyl-I-phenylpyrauole (3.76g. 

0.02 mole) in dry THF (100 ml) ,  in a n i t rogen  atmosphere, n a i n t a i n i n g  the  temperature below 

-70'~. Af te r  s t i r r i n g  f o r  1  h a t  -70°C, a s o l u t i o n  of  methyl iodide (2.98g. 0.021 mole) i n  

d r y  THF (20 ml) was added over 30 m i n .  There was an exothermic r e a c t i o n  and t h e  temperature 

rose  t o  -35'~. The r e a c t i o n  mixture was allowed t o  reach room temperature and s t i r r e d  f a r  an 

a d d i t i o n a l  2  h. The r e a c t i o n  mixture was concentrated,  the  res idue  taken up i n  methylme 

c h l o r i d e ,  washed wi th  b r ine  ( t h r e e  t i m e s ) ,  d r i e d  (MgSO 1, f i l t e r e d  and concentrated t o  give 
4 

4.33g of a n  o i l ,  whose nmr spectrum showed a 1: l  mixture of 9_ and 10. D i s t i l l a t i o n  under 

reduced p ressure  gave 7.6g (648) of a c l e a r  o i l ,  bp 86-88°~/0.08mm, whose nmr spectrum showed 

t h e  same 1 :l mixture of 9_ and 10. The nmr (CDC1 ) spectrum : 6 1 .L3(d33H,CHC13 of 9) .  7.04 
3 3 

(s,?H,phenyl CH of 10). 3 .16  and 3.2O(s,s ,3H.3H.OC~ of 9_ and 10). 4,23(s,2X,C$OCH of IO), 
3 3 

1.38(q.1H,CIjCH3 of 9_). b . l3 (d , lX,pyra%ole  H), 7.27 t o  7.13(m,phenyl 8 ) .  and 7.63(d, lH,  

pyraao le  H I .  

Reaction of 2 c  with  LDA and methyl iod ide  

n-Butyl l i thium (15 m l  of a 2.27 molar s o l u t i o n  in g-hexane, 0.1 mole) was added t o  a s t i r r e d  

s o l u t i o n  of di isopropylamine (10.6Zg, 0.105 mole) in dry THF (100 m l )  i n  a n i t rogen  

atmosphere, m i n t a i n i n g  the  temperature a t  O'C. The r e a c t i o n  mixture was s t i r r e d  a t  O'C 

f o r  1 h,  and then cooled t o  -70°c.  he prepared s o l u t i o n  of LDA was then added in a n i t r o g e n  

atmosphere t o  a s t i r r e d ,  coaled (dry ice-acetone t a t h )  s o l u t i o n  of 5-methonymethyl-1-phenyl- 

pyraaa le  (9.Lg, 0.05 mole) i n  dry THF (300 m l ) ,  maintaining the  temperature below -70 '~ .  

The r e a c t i o n  mixture was s t i r r e d  a t  t h i s  temperature f o r  1 h a n d  a s o l u t i o n  of methyl iodide 

(11.9g. 0.105 mole) i n  dry THF (100 ml ) , then  added. while maintaining t h e  temperature a t  

-70 '~ .  The r e a c t i o n  mixture was s t i r r e d  a t  - 7 0 ' ~  f o r  1 h ,  then a t  roam temperature f o r  3 h,  

and concentrated under vacuum. The res idue  was disso lved  i n  methylene c h l o r i d e ,  washed 

wi th  b r i n e  ( t h r e e  t i m e s ) ,  d r i e d  (MgSO ), and concentrated,  t o  give 10.5g of a n  o i l ,  whose 4 
nmr spectrum showed t h a t  it was mainly compound 9. D i s t i l l a t i o n  under reduced p ressure  

gave l o g  (L78) of a oo lour less  o i l ,  bp 90-92~~/0 . lmm ; nmr ( C D C 1  ).61.40(d13H,CHCX 1, 
3 ' 3 

?.13(s,?H,OcH ) .  4.42(q,lH,CECH3), 6.4O(d,lH,pyrazole 5). 7.40(s,5H.phenyl H I .  7.60 
-3 

(d, lH,pyrazole g).  
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