
PS-100 s p e c t r o m e t e r  at 25 MHz under  pulse conditions, with accumulation of the signal. The exper iments  
with (Ia-d) and (Ha-d) were  run in a d ry  argon a tmosphere  in anhydrous solvents.  

P repa ra t ion  of (IIa). To 0.39 g of (Ia) in 2 ml of CH2C12 was added 0.19 g of CsHsN (or 0.4 g of CsHsN) 
at 20 ~ Complex (IId) was obtained in a s imi la r  manner.  

P repa ra t ion  of (IIb). To a s t i r r ed  solution of 2.8 g of (Ib) in 4 ml of CHzC12 at - 4 0  ~ was added 1.35 ml 
of CsHsN. Complex (IIc) was obtained in a s imi l a r  manner .  The amount of the s tar t ing (Ic) was determined 
by the PMR method, using toluene as the in ternal  standard.  

C O N C L U S I O N S  

When the diethylboric e s t e r s  of alkanenitronic acids of general  formula  RR'C = NOOBEt 2 (R = H or  
alkyl, and R' = alkyl o r  COOCH3) a re  t r ea ted  with pyridine the in t ramolecula r  coordination bond is cleaved to 
give the complexes  of diethylboric  e s t e r s  of alkanenitronic acids with pyridine.  
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C O N D E N S A T I O N  O F  N - M E T H Y L - 4 - I O D O P Y R A Z O L E C A R B O X Y L I C  

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

S. F .  V a s i l e v s k i i ,  E .  M. R u b i n s h t e i n ,  UDC542.953.547.776:547.314 
a n d  M. S.  S h v a r t s b e r g  

The condensat ion of o-halobenzoic  acids with substi tuted copper  acetyl ides in pyridine or  DMF leads to 
phthalides; only the n-propylace ty l ide  gives,  along with 3-n-butylidenephthalide,  3 -n-propyl i socoumar in  [1, 2]. 
In cont ras t ,  3- iodothiophene-4-carboxyl ic  acid reac t s  with the phenyl- and alkylacetyl ides to give thiopheno- 
pyrones  [3]. 

While studying methods for  inser t ing the acetylene group into the pyrazole  nucleus we established that 
N-methy l -4 - iodopyrazo lecarboxyl ic  acids when condensed with copper  acetyl ides fo rm exclusively the 5-1ac- 
tones o r  pyranopyrazoles .  

HOOC I R 
.CHa_N/~r..H=CHR ,_x_  N~X.=-~ CuC~-CR(III)~ CHa--N/~</%/| ) 

c~H~'~- \ ~ k / o  (IV) 
"~N//\( 0 N N , 

av') o l o 
cns 

(i) 
CHa 

CH3 . . ~ / I  (III) N f~"v//~l/a 
" . ) y o .  

I I 6 (v) 
(If) OH3 OH8 

R = CsH~ (a), n-CaH~ (b), CHsOCH2 (c) 
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TABLE 1. Synthesis of 3-Substituted 1-Oxo-6-methylpyrano[3 ,4-c] -  
pyrazoles  (IV) and 1-Oxo-5,7-dimethylpyrano [3,4,d]pyrazoles (V) 

~ o m -  
pound 

lira) 

'Ivh~ 

(iVc) 

(Cd-Id- petroleum 
(Va) 

(Vc) 

T rap, *C mpirtcal 
rmula 

69,17 
69,02 

62,23 
62,48 

55,69 
55,66 

69,88 
69,98 

64,4t 
64~06 

57,65 
57,68 

174-175 
(ethanol) 

64-65(hex- 
ane -C6H~) 

115,5-116~ 
,(C~H6) 

149,5--150,5 

ether 
75-76 petroleum 

ether 

119,5-120 
(cJ~6) 

C~sIt~oN202 

C,,H,2N20~ 

C~H,oN~.O~ 

C,4H,~N202 

C,oH,2N20~ 

Found 
Ca lc u--i"~ed % 

4,46 

6,03 14,57 
6,29 14,58 

5,t9 

5,03 

6,93 13,63 
6,84 t3,58 

5,97 13,43 
5,81 ]13,45 

PMR spectrum 
(~, ppm) 

CDCIs:4,03 (NCHD ; 
6,76(4-H); 7,2-7,6 m 

,(C~Hs, 5-H) 
CHCh:4,O3 (NCHs) ; 

6,1t (4-H) 7,25 (5-H); 
2,40 t (a-CH2) ; t,80 
sextet (~-CH2) ; 

~},90 t (CHs) 
CHCh:4,05 (NCHs) ; 

6,40(4-H); 7,60 (5-H); 
4,t3 (fill2); 3,33 (OCHs) 
CC14:4,20 (NCHs); 6,77 
(4-H); 2,42 (5-CHs); 

,7,4-7,8 m (CsHs) 
CC14:4,65 (NCHa) ; 5,97 
(4-H), 2,23 (5-CHs) ; 
2,40 t ((z-CH2); 1,65 

sextet (~-CH2) ; 
0,93 t (CHa) 

CC14:4,22 (NCH3) ; 6,52 
(4-H) ; 2,33(5-CHs) ; 
4,27 (CH2) ; 3,47 (OCHs) 

V 

5 il 
~5 

1760 

1748 

1755 

1749 

1750 

1755 

The condensation of acids (I) and (II) with copper  acetyl ides (III) was run by heating in pyridine; the 
yields of (IV) and (V) were  ~ 60%. The s t ruc tu re  of (IVb, c) and (Vb, c) is conf i rmed by the data of the PMR 
spect ra ,  which have a singlet  in the 5.97-6.77 ppm region. In o r d e r  to a sce r t a in  if the d i rec t ion of the eye l i za -  
tion remains  unchanged when condensation is with phenylacetylide (IIIa), compound (IVa) was saponified with 
aqueous alkali  quantitatively to keto acid (VI), which then was decarboxylated to 4 -phenacy l - l -me thy lpy razo le  
(VII) in 74% yield. 

H()OC CH~COCeH5 CH2COC6H~ 

o (Ira) I I 
CHs (V]) CHa (~11) 

COCH~C~H5 
_ /  C~H,CH,COCl , x ( - ~  

(IV'a) .... N( > �9 H,so, 
N N 
I I 
CHs (VIII) CHs (IX) 

The position of the earbonyl  group in the side chain of (VII) followed f rom the nonidentity of (VII) and 4-phenyl -  
a ce ty l - l -me thy lpy razo l e  (VIII), which was obtained by the acylation of 1 -methylpyrazole  (IX) with C6HsCH2COC1 
a s  d e s c r i b e d  in [4]. 

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

4 - I o d o - l - m e t h y l p y r a z o l e - 3 - c a r b o x y l i c  Ac id  (1). To 6.6 g of 4 - i o d o - l , 3 - d i m e t h y l p y r a z o l e  [5] in 180 ml  
of w a t e r  a t  60~ was  added  9.5 g of KMnO 4 in p o r t i o n s ,  and  a f t e r  d e c o l o r i z a t i o n  of  the  m i x t u r e  the  p r e c i p i t a t e  
was  s e p a r a t e d ,  whi l e  the  f i l t r a t e  was  e v a p o r a t e d  to a s m a l l  v o l u m e  and a c i d i f i e d  wi th  HC1 to pH 3 -4 .  The  o b -  
t a i n e d  p r e c i p i t a t e  w a s  r e e r y s t a l l i z e d  f r o m  w a t e r  to g i v e  2.4 g (31.8%) of (D, mp  180.5-181.5  ~ (decompn . ) .  
Found ,  %: C23.94;  H 1 . 9 2 ; I 5 0 . 8 7 ;  CsH5IN202, C a l c u l a t e d ,  %: C 23.83; H 2.00; I 50.30.  4 - I o d o - l , 3 - d i m e t h y l -  
p y r a z o l e - 5 - c a r b o x y l i c  a c i d  (II) was  ob ta ined  in 35% y i e l d  by the  o x i d a t i o n  of  4 - i o d o - l , 3 , 5 - t r i m e t h y l p y r a z o l e  a s  
d e s c r i b e d  in [6], mp  234-235 ~ (dec0mpn.)  ( f rom a lcohol ) .  

In [6] compound  (I) w a s  e r r o n e o u s l y  a s s i g n e d  the  s t r u c t u r e  of 4 - i o d o - l - m e t h y l p y r a z o l e - 5 - c a r b o x y l i e  
a c i d ,  wh i l e  (II) was  c h a r a c t e r i z e d  as  be ing  4 - i o d o - l , 5 - d i m e t h y l p y r a z o l e - 3 - e a r b o x y l i c  a c i d  [5]. 
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Condensation__ of (I) and (II) with Copper  Acetyl ides (III). A mixture  of 0.01 mole of (I) or  (]I) and 0.012 
mole of (IH) in 50 ml of abs. pyr idine  was ref luxed in a ni t rogen a tmosphere  for  1-3 h, cooled, diluted with 
200 ml of e ther ,  f i l te red ,  the e ther  and pyridine were  vacuum-dis t i l led,  and the res idue was dissolved in CHC13, 
washed in success ion  with aqueous ammonia  and water ,  and dr ied over  K2CO 3. The product  was purified by 
f i l t ra t ion through a s i l ica  gel bed and recrys ta l l i za t io ra  The yields and constants of (IV) and (V) a re  given in 
Table 1. 

4 - P h e n a c y l - l - m e t h y l p y r a z o l e - 3 - c a r b o x y l i c  Acid (VI). A solution of 0.80 g of (IVa) in 65 ml of 0.1 N 
aqueous KOH solution was heated at 100 ~ for  30 min, cooled, acidified with HC1, and the c rys ta l s  were  f i l te red  
and washed with water  to give 0.85 g (99.8%) of (VI), mp 170-171 ~ ( f romdiehloroe thane) .  Found: 63.96; 
H 4.98; N 11.45%, C13H12N203. Calculated: C 63.93; H 4.95; H 11.47%. 

4 - P h e n a c y l - l - m e t h y l p y r a z o l e  (VII). Compound (VI) (0.20 g) was heated in a vacuum-subl imat ion appara t -  
us until molten and then sublimed at 2 mm. The operat ion was repeated  twice to give 0.12 g {73.2%) of (VII), 
mp 92-93 ~ (from C6H6-petroleum ether) .  Found: C 72.03; H 6.04; N 13.94%, CI2H12N20. Calculated: C 71.98; 
H 6.04; N 13.99%. PMR spec t ra  (CDC13, 6, ppm): 3.78 (N-CH3); 4.08 (CH2); 7.3-7.6 (C~Hs, 3-  and 5-H). In- 
f r a r e d  spec t rum (CHC13, , ,  cm-1): 1690 (C----O). 

4 - P h e n y l a c e t y l - l - m e t h y l p y r a z o l e  (VII!), To 14.7 g of C6HsCII2COC1 w e r e  added 1 ml of conc. H2SO 4 
and 5.1 g of (IX), and the mixture  was heated for  5.5 h at 170-175 ~ cooled, s t i r r e d  with 60 ml of 20% NaOH 
solution, and ref lexed for  30 rain. The product  was ext rac ted  with CHC13, and the ex t rac t  was dr ied over  
MgSO 4 and disti l led. The f rac t ion  with bp 160-170 ~ (2 ram) was r ec rys t a l l i zed  f ro m  a C6H6-petroleum e ther  
mixture  to give 3.3 g (26.7%) of {VIII), mp 78-79 ~ Found: C 72.01; H 6.28; N 13.93%, C12H12N20. Calculated: 
C 71.98; H 6.04; N i3.99%. PMR spec t rum (CDC13, 5, ppm): 3.76 (N-CH3); 3.95 (CH2); 7.81 and 7.88 (3- and 
5-H); 7.0-7.4 (C6H~). Infrared spec t rum (CIIC13, v, cm-l ) :  1672 (C----O). 

C O N C L U S I O N S  

The condensation of N-methy l -4- iodopyrazo lecarboxyl ic  acids with substituted copper  acetyl ides  gave 
der ivat ives  of two new he te rocyc l ic  sys tems ,  and specif ical ly  of 1 -oxo-6 -me thy lpyrano[3 ,4 , - c ] -  a n d l - o x o -  
5 ,7-dimethylpyrano[3,4-d]pyrazole .  
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