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fi-Oxoalkylidenephosphoranes (I) a re  an example of ambident  anions,  in which an inner phosphonium cen-  
te r  is present  instead of an outer  metal  cation. In view of this it could be expected that the alkylation and acy l -  
ation of (I) will initially lead to the predominant  formation of the O-subst i tuted products.  Actually, as we had 
shown previously ,  the alkylation of (I) with alkyl iodides, and also its aeylation using (CFsCO)20 , proceeds at 
the O atom [1, 2]. Acetyl  chloride and benzoyl chloride reac t  in a s imi la r  manner  [3-6] [Eq. (1)]. However, 
in [5, 6] it is stated without s t ruc ture  proof of the products  that the acid chlorides of p-ni t robenzoic,  phenyl- 
acet ic ,  c innamic,  and pyromncic  acids acylate  (I) only at  the C atom [Eq. {2)]. 
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This difference in this direct ion of the t ransformat ion  causes  astonishment ,  and consequently we r e -  
peated the react ions  reported in [5, 6]. It proved that the react ion of (Ia) with the acid chloride of phenylacetic 
acid in CH2C1 z takes 10 min. The IH spect rum of the react ion mixture has the following intense bands (v' ,cm-I):  
1450 ( P h - P ) ,  1647 (C ~ C ) ,  1780 (C --~O). The NMR spect rum has only a singlet at 12.4 ppm, which is c h a r a c -  
te r i s t ic  for O-subst i tuted salts.  These data show that only the O-aeyla ted product (IIIa) is formed,  which fails 
to r ea r r ange  for at least  a day in CsH s. 
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R = Me (a), Ph (b); R' = p-NO2CsH4, PhCH2, PhCH = CH. 

When the react ion is run under the conditions given in [6] (in CsHs, for 4 h, ratio of reactants  = 1 : 0.6) 
the precipi ta te  is not conjugated acid of the s tar t ing ylide but instead the acyloxyvinlyphosphonium salt (IIIa). 
The unreacted s tar t ing ylide, which was taken in excess ,  was isolated from the fi l trate instead of the diacyl-  
ated ylide. 

The following react ions  serve  as chemical  confirmation for  the s t ruc ture  of the O-aeylat ion product (IIIa). 
The hydrolys is  of (IIIa) gives salt  (IVa), which is par t ia l ly  enolized in solution. Infrared spectrum of (Wa) (CHzC1 z, 
v, cm-1): 1620 (enol C ~-C), 1725 (ketone C = O ) .  The methanolysis  of salt (HIa) for 3 h at  20~ gives a mix-  
ta re  of three compounds: unreacted (IIIa), salt  (IVa), and methyl  phenylacetate {Va). Infrared spectrum of r e -  
action mixture (CH2C12, v, era-i) :  1640 {C ~---C), 1780 (C ~---O) {HIa); 1620 (C ---~ C), 1725 (C ~---O) (Wa); 1740 
( c - - o )  (Va). 
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TABLE 1. 
in CH2C12 

31P-{1H} NMR Spectra  of  Acylated Salts (III) 
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Salt  (Ilia) when t r ea t ed  with aqueous ammonia  in methanol  is  conver ted  to ylide (Ia) and phenylace tamide .  
I n f r a r ed  spec t rum of r eac t ion  mix ture  (CH2C12, v, cm-1): 1540 ( C = O )  (Ia); 1690 (C-----O), 3415, 3525 (NH2)(Via). 

The acylat ion of (Ib) with phenylacetyl  chlor ide  p roceeds  in a s im i l a r  manne r  with the di f ference that  
in a l l  ca ses  the reac t ion  mix tu re  contains ,  bes ides  the O-acy la t ed  sal t ,  also the conjugated acid of  the s t a r t -  
ing yl ide,  which is probably  fo rmed  by the hydro lys i s  of (IIIb). I n f r a r ed  spec t rum of reac t ion  mix ture  (CI-I2CI2, 
~, am- l ) :  1450 ( P h - P ) ,  1615 (C ~---C), 1780 (C ~---O) (IIlb); 1680 (C = O )  (IVb). The 31P'{1H} NMR spec t rum 
has s inglets  at  14.3 ppm (IIIb) and 21.5 ppm (IVb). The reac t ions  of  (IIIb) with ammon ia  and methanol  p roceed  
the s ame  as  in the case  of (KIa). 

According  to the 3ip NMR spec t r a ,  the reac t ion  of yl ides  (Ia, b) with p -n i t robenzoy l  chlor ide  and cinna-  
moyl  chloride in CH2C12 also gives  the O-acy la t ed  sa l t s  (Table 1), 

According  to the 5 values ,  the O-acy l a t ed  sal ts  a r e  the Z i s o m e r s  [1]. 

As a resu l t ,  ambident  yl ides  of  the (I) type r e a c t  with acid chlor ides  only at  the O a tom to give acy loxy-  
vinylphosphonium sa l t s  fig). The i r  fu r the r  r e a r r a n g e m e n t  to the C- sa l t s  is not obse rved ,  probably  due to the 
low nucleophil ic i ty  of chlor ide ion. In view of this the reac t ion  is p rac t i ca l ly  i r r e v e r s i b l e .  We d i scussed  t h e  
mechan i sm of the acylat ion in m o r e  detai l  in [2]. 

EX P E  R I M E N  T A  L 

All  of the opera t ions  were  run in absolute  solvents .  The IR spec t r a  were  r eco rded  on a UR-20 s p e c t r o -  
pho tometer .  The spec t r a  of  the solutions of  the compounds and reac t ion  mix tu r e s  were  taken in f luori te  ce l l s  
with a l ayer  th ickness  of  0.1 ram,  and the 31P-{iH} NMR spec t r a  were  taken on a Bruker  HX-90 ins t rument  
(36.43 MHz) f rom H3PO 4 as the ex te rna l  s tandard.  

React ion of (Ia) with Phenylace ty l  Chloride.  a) To a solution of 0.2 g (0.00063 mole) of  ylide (Ia) in 3 ml  
of  C6H 6 was added 0.083 ml  (0.00063 mole) of the acid chlor ide .  Af ter  15 min the c rys ta l l ine  prec ip i ta te  was 
f i l t e red  to give .0.28 g (95g yield) of  (IIIa). Salt (Iga) was also isolated when CH2C12 was used as  the solvent.  

b) The reac t ion  was run under  the conditions given in [6]. To 0.32 g (1 mmole)  of  ylide (Ia) in 5 ml  of 
C6H 6 was added 0.08 ml  (0.6 mmole)  of phenylacetyl  chlor ide in 5 ml  of C6H 6. Af te r  4 h the prec ip i ta te  was 
f i l t e red  and washed with abs.  e the r  to give 0,28 g of  (lIia) (83.3~ yield when based on the acid chloride).  The 
IR spec t rum has  a l l  of  the c h a r a c t e r i s t i c  bands for  (IIIa). The C6H 6 was dis t i l led f rom the f i l t ra te  and the 
res idue  was washed with e the r  to give 0.11 g (0.35 mmole)  of subs tance ,  mp 205-206 ~ [7]. I n f r a r ed  spec t rum 
(CH2C12, u, cm- i ) :  1540 (P = CC ----O). The TLC data conf i rm the fact  that  this substance  is unreac ted  
ylide (Ia). 

React ion of (Ib) with Phenylace ty l  Chloride.  To a suspension of 0.38 g (1 mmole)  of  ylide (Ib) in 5 ml  of 
C~H G was quickly added 0.12 ml  (0.9 mmole)  of the acid chlor ide in 5 m l  of C~H 6. Af ter  2 h the copious p r e -  
c ipi ta te  was f i l te red  and washed with e ther  to give 0.47 g (98~ yield) of product .  Based on the 31p NMR data 
the p rec ip i t a te  contains ~ 25~ of the conjugated acid of  the s ta r t ing  ylide (IVb). 
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CON C L U S I O N  S 

Con t ra ry  to the p rev ious ly  desc r ibed  r e su l t s ,  the reac t ion  of the f l -oxoalkyl idenet r iphenylphosphoranes  
with the acid ch lor ides  of  the p -n i t robenzo ic ,  c innamic ,  and phenylacet ic  acids gives  only the acy loxyviny l -  
phosphonium sa l t s .  As a resu l t ,  a l l  of  the cu r r en t ly  known reac t ions  of phosphorus  f i -ketoyl ides  with acid 
ch lor ides  lead to the O-acy la t ion  p r o d u c t s .  
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The d i rec t  chlorinat ion o r  brominat ion  of indazole leads mainly  to the 3,5-dihalo de r iva t ives  [1]. The 
reac t ion  of b romine  with the vinyl de r iva t ives  of indazole was studied in the p re sen t  paper .  It is kno~wl that 
v inylazoles  r e a c t  d i f ferent ly  with halogens depending on the bas ic i ty ,  the number  and a r r a n g e m e n t  of  the n i -  
t rogen a toms  in the r ing,  and also on the polar iza t ion  of the vinyl group. Thus,  the m o r e  basic  v iny tbenz im-  
idazole (Kas 75) r e a c t s  with halogens to give complexes ,  while the addition of b romine  o r  chlor ine to the vinyl 
group is c h a r a c t e r i s t i c  for  v inylbenzt r iazole  {Kas 15) [2, 3]. 

It  was shown by us that  1-vinyl indazole  (I) and 2-vinyl indazole  (II) a r e  b romina ted  in CC14 even a t  -20~ 
The PMR spec t r a  of the react ion  mix tu re  tes t i fy  that,  in con t r a s t  to v inylbenzimidazole ,  the initial  and main 
di rec t ion of the reac t ion  for  indazoles (I) and (II) is the addition of b romine  to the vinyl group to give d i b r o m o -  
ethyl indazoles  (III) and (IV): 
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t T The s t ruc tu re  of 1-(1 ,2 -d ibromoethyl ) indazole  ( I I I )and  2 - ( l ' , 2 ' - d ib romoe thy l ) i ndazo le  (IV) is proved by the 
downfield p r e sence  of quar te t s  that  belong to the CHBr f r agmen t s ,  and also of the t r ip l e t s  and quar te t s  of the 
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