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C - A L K Y L A T I O N  O F  3 - M E T E Y L - I - P H E N Y L - 5 - P Y R A Z O L O N E  

BY H E X A F L U O R O A C E T O N E  AND I T S  I M I N E S  

N .  D.  C h k a n i k o v ,  V.  L .  V e r s h i n i n ,  UDC 66.095.253:547.775: 
A.  F .  K o l o m i e t s ,  a n d  A.  V.  F o k i n  547.446.5 

Some aromat ic  amines and he te roa romat i c  compounds reac t  in the absence of catalyst  with hexaf luoro-  
acetone [1-5] and its imines [6-8] to form C-alkylation products .  In the p resen t  work, resul ts  are  given for a 
study of the react ions  of hexaf luoroacetone and its imines with 3 -me thy l - l -pheny l -5 -py razo lone  (I). 

Pyrazo lone  (I) r eac t s  with hexaf luoroacetone quanti tat ively to give 4 - (e -hydroxyhexaf luoro i sopropyl ) -3 -  
methyl -  1-phenyl-  5-pyr  azolone (II). 

CFa CFa 
CH~ "NJ CHa 

- /  (CF~)2C=O / ~ 4  a /  
f !NH > HO | INH 

o f \ N /  OJK'N~ 
j l 

4" 
(I) (II) 

Thus,  the alkylation is d i rec ted  toward the site of maximum elec t ron  density in (I) [9]. 

Pyrazo lone  (B reac ts  analogously at 20~ with the t r i f luoroace ty l imine  (IIIa) and benzenesulfonylimine 
(IIIb) of hexaf luoroacetone.  Imine (IRa) was found to be more  active than (IIIb), which was noted prev ious ly  in 
react ions  with indole [7]. The only react ion products  were  pyrazolones  (IVa) and (IVb) which are  the products  
of C4-alkylation. Eexaf luoroacetone imine (IIIc), whose e lec t rophi l ic i ty  is much less than that for  N-acyl  de- 
r ivat ives  (IIIa) and (IIIb), reac ts  with (I) at 120~ to give 4 - (e -aminohexaf luoro i sopropy l ) -3 -methy l -4 -pheny l -5 -  
pyrazolone  (IVc) in 68%. Pyrazo lone  (IIIc) was obtained also by heating t r t f luoroaee ty l  derivat ive (IVa) in a 
w a t e r - e t h a n o l  solution of NaPE at reflux.  

(CF3)2C=Ntl 
(I) > 

(Irla--c) 

CFa CFa 
~,./ CHa 

RH~ ] rNu 
o f l \ N S  

! 
2,/~\6" 

4' (IVa--c) 

R=CFBCO (Ilia), (IVa); R=C~HaSO2 (Illb), (IVb); R = H  (IIlc), (IVe). 

The s t ruc tu res  of (II) and (IVa)-(IVc) were  establ ished using laC and I~F NMR spec t roscopy (Table 1) PMR 
spec t roscopy  (Experimental)  and e lementa l  analysis (Table 2). The multiplicity of the signals in the EMR spec-  
i r a  indicate the C4-substitution of 3 -me thy l - l - pheny l -5 -py razo lone  (I). 
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TABLE 1. 13C and 19F NMR Spect ra  of (K) and (IVa)-(IVc) (6, ppm) in 

Acetone 

CoiZt ~ 

pound 

(II) 
(IVa) 

(IVb? 
(IVc) 

13  C .~  

3 4 CFs 

t45.8 
1~9;3 

148,2 
146,4 

90.t 
sg;~ 

90,8 
90,3 

I 
5 I' ] 2% 6' 

/ 

162.5 t33,8 ] tt9,5 
m 

16214 t35,9 1 122,3 

L 
158.0 136,0 ] f2i,0 
15818 t36,7 ] i20,5 

I 
3'. 5' 4' I CH3 

/ 

i28,t t25,8 i t0.8 
t30,t t28,0 1410 

t28,7 126,3 i4,0 
129,0 125,8 t3,7 

t22,5 
123,9 

122,3 
124.0 

I C--CF~ 
75,5 
67,8 

66,6 
63,4 

,9 F 'JC~, 
HZ 

I 
- t , 2  sec I 285 

-10,O sec, I 285 
-3,2 sec [ 
(2: i) ] 
1,3 sec ~" ] 290 

-4,t sec I 2S5 

*The s pec t r a  of (ilia) and (IIIb) also show signals for  lSC nuclei  belong-  
ing to subst i tuents  R. 

Taken in DMSO. 

TABLE 2. P roduc t s  (I) and (IVa)-(IVc) 

C o m -  
pound 

(II) 

OVa) 

(IVb) 

(IVc) 

Yield,% 

90,8 

90.2 

83,9 

a~ 68,0 
bi 77,0 

Mp, 'C 

i92 

220 (dec.) 

i65(dec.) 

142 

Rf 

0,42 

0,29 

0,22 

0,53 

Found ~---1 c____r % 
C g 

45,78 230 8,28 ~5--~ a--S 8L~ 
4L34 2A8 9,56 

47,20 2,88 8173 
~ a-75- 8,-7~ 
46,45 2,96 ii,96 

Chemical 
formula 

C~H~oN~O~Fe 

C~sH~oNsO2F. 

C~gH~N303SF6 

C~3H~N~OF~ 

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

The 1H, ~gF and t3C NMR s pec t r a  were  taken on a Bruke r  WP-2OOSY s p e c t r o m e t e r  at 200.13, 188.31 and 
50.31 MHz, respec t ive ly ,  re la t ive  to TMS (1H and 13C) and ex te rna l  CF3CO2H (IgF). The Rf values  were  d e t e r -  
mined on Silufol UV-254 p la tes  using 3 : 1 CC14-acetone as eluant. The spots we re  revea led  with UV light. 
The p r e p a r a t i v e  ch roma tog raphy  was c a r r i e d  out on p la tes  with 2 - ram unattached Chemapol  LSL 5/40 ~m si l ica  
gel l aye r .  The charge  on the pla te  was not m o r e  than 300 rag. 

4 - ( (~-Hydroxyhexaf luoro i sopropyl ) -3-methy l - l -phenyl -5-pyraz_olone  (II~. A sample  of 6.60 g pyrazo lone  
(D and 20 ml  abs .  CHC1 a were  p laced  in a glass  ampul and cooled to -600~ A sample  of 7.90 g hexaf iuoro-  
acetone was condensed into this ampul  , which was  then sea led  and left at 20~  16 h, the solvent  and 
excess  hexaf luoroace tone  were  r emoved  in vacuum.  The res idue  was r ec ry s t a l t i z ed  f r o m  toluene to y i e l d l l . 5 0  
g (III). PMR s p e c t r u m  in acetone-d~ (5, ppm):  2.35 s (3H, CH3) , 7.32 m (1H, C4-H) ,  7.42 m (2H, C f - H ,  C 5 ' -  
H), 7.63 m (2H, C 2 - E ,  C ~ - H ) .  

4 - ( a - T r i f l u o r o a c e t a m i d o h e x a f l u o r o i s o p r o p y b - 3 - m e t h y l - l - p h e n y l - 5 - p y r a z o l o n e  ~ A sample  of  3.5 g 
(Ilia} was added with s t i r r i ng  to a suspens ion of 2.3 g (I) in 15 ml  abs.  CHC13 at -40~  and left for  4 h at 20~ 
The p rec ip i t a t e  was f i l t e red  off and c rys t a l l i zed  f r o m  c h l o r o f o r m - e t h y l  aceta te  to give 4.51 g (IVa). 

4 - (a -Benzenesu l fony lamidohexaf luoro i sopropyl ) - -_3-methy l - l -phenyl -5 -pyrazo lone  (IVb). A sample  of 4.0 
g (Ilib) was added to a suspension of 2.3 g pyrazo lone  (D in 10 ml  abs.  CHCl 3 at -40~  and left for  48 h at 20~ 
The solvent  was evapora ted  in vacuum and the res idue  was c rys t a l l i zed  f r o m  e ther  to give 5.2 g (IVb). 

4 - ( a - A m i n o h e x a f l u o r o i s o p r o p - 2 - y l ) - 3 - m e t h y l - l - p h e n y l - 5 - p y r a z o l o n e  (IVc)_. a) A sample  of 2.4 g (D and 
t0  ml  abs.  CHC13 w e r e  p laced  in a g lass  ampul  and cooled to 0~ A sample  of 3.2 g (ItIc) was  added. The 
ampul was sea led  and heated for  10 h at 120~ After  cooling, the reac t ion  mix ture  was evapora ted .  The r e s i -  
due was subjected to ch roma tog raphy  on s i l ica  gel p la tes  and r e c r y s t a l l i z e d  f rom CCI~ to give 3.2 g (IVc). PMR 
spectrum in DMSO--d~ (6, ppm): 2.20 s (3H, CH3) , 7.25 m (iS, C 4'-H), 7.47 m (2H, C 3 -H,  C 5'-H), 7.55 m (2H, 
C 2' -H,  C ~' -E) .  

b) A sample of 0.8 g in 30 ml I M NaOH in 2 : 1 ethanol-water was heated at reflux for five days. The 
mixture  was cooled, neu t ra l ized  with 1 M hydrochlor ic  acid, and ex t rac ted  with 50 ml  ch lo ro fo rm.  The ex t rac t  
was  washed  with wate r ,  dr ied over  Na2SO4, and evapora ted .  The res idue  was r e c r y s t a l t i z e d  f r o m  CC14 to give 
480 mg  (IVc}. 

625 



C O N C L U S I O N S  

Regiospecificity was demonstrated for C-alkylation in the reactions of 3-methyl- l-phenyl-5-pyrazolone 
with hexafluoroacetone and the trifluoroacetylimine and benzenesulfonylimine of hexafluoroacetone at C 4 of the 
het erocycle.  
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M E C H A N I S M  OF T H E  R E A C T I O N  OF C U P R O U S  

D I A L K Y L T H I O P H O S P H A T E S  W I T H  H A L O A C E T Y L E N E S  

L .  A. V i k h r e v a ,  A. M. D a r i s h e v a ,  
N. N. B u b n o v ,  N. N. G o d o v i k o v ,  
a n d  M. I .  K a b a c h n i k  

UDC 541.124 : 542.91 : 547.1'118 : 

547.538.241' 141 

Substituted ethynyl halides do not undergo nucleophilic substitution with salts of dialkylthiophosphoric 
acid [1] since the halogen atom is "positive" in haloacetylenes as in hypohalites [2]. On the other hand, such 
haloacetylenes readily react with the cuprous salts of these acids to form S-ethynylthiophosphates. In contrast 
tothe analogous potassium salts of dialkylthiophosphoric acids, the cuprous salts do not react with haloalkanes 
[3]. Hence, the mechanism of the ethynylation of cuprous dialkylthiophosphates presumably differs radically 
from that for  alkylation by potassium dialkylthiophosphates. 

In the present  work, we studied the mechanism of the reaction of the cuprous salts of dialkylthiophosphoric 
acids with substituted ethynyl halides in the case of the reaction of phenylbromoacetylene (PBA) with cuprous 
O,O-diethylthiopho sphat e 

(C=H~O)~PSOCu q-- BrC------CPh ---, (C2HsO)=P(O)SC~CPh (t) 

The chemical shift for the phosphate atom in the alp NMR spectrum of this salt is 38.26 ppm (EaPO 4 as 
standard). Upon the addition of excess PBA, the alp NMR signal disappeared and reappeared after several days 
at 16.6 ppm, which corresponds to the alp NMR spectrum of O,O-diethyl-S-phenylethynylthiophosphate (D. Ap- 
parently, a paramagnetic intermediate species is formed in the reaction mixture which disappears toward the 
end of the reaction. Indeed, ESR spectroscopy indicated the formation of paramagnetic cupric  species in the 
reaction of cuprous diethylthiophosphate with PBA. The ESR spectrum of the reaction recorded at 77~ is given 
in Fig. 1. 

A. N. Nesmeyanov Institute of Heteroorganic Compounds, Academy of Sciences of the USSR, Moscow. 
Translated from Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, No. 3, pp. 686-690, March, 1987. Origi- 
nal art icle submitted May 20, 1986. 

626 0568-5230/87/3603-0626512.50 �9 1987 Plenum Publishing Corporation 


