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The reac t ions  of 4 -e thoxychromyl ium sa l t s  with some  amines  were  studied. It was shown 
that o -hyd roxya ry lpy razo l e s  and chromone  phenylhydrazones ,  r e spec t ive ly ,  are  fo rmed  by 
the reac t ion  of these  sa l ts  with hydrazine and phenylhydrazine.  The action of p r i m a r y  a r o -  
mat ic  amines  leads  to r ep l acemen t  of the 4-ethoxy group by a 4 - a r y l a m i n o  group, while the 
reac t ion  of the 4 -e thoxychromyl ium sa l t s  with N,N-diethylan[l ine gives 4 - e t h o x y - 4 ' - d i e t h y l -  
am[noflavyl ium sa l t s .  

In a p rev ious  pape r  [1] we repor ted  a new method for  the synthes is  of 4 -e thoxyehromyl ium sa l t s  f rom 
o-hydroxyary l  alkyl ketones ,  ethyl o r thoformate ,  and pe rch lo r i e  acid. Salts of this type have cons iderab le  
activity with r e s pec t  to nueleophilic reagents  [2, 3]. 

To a sce r t a in  the r eac t iv i t i e s  of the 4 -e thoxychromyl ium sa l t s ,  we studied the reac t ion  of these sa l t s  
with s eve ra l  amines .  It was shown that products  with different  s t r u c t u r e s  a re  fo rmed  in the reac t ion  of 
4 -e thoxychromyHum sal t s  with hydraz[ne and phenylhydrazine,  o -Hydroxya ry l - subs t i t u t ed  py razo le s  (II) 
a re  obtained f rom hydrazine ,  while the reac t ion  with phenylhydrazine leads  to chromone  phenylhydrazones  
(:[H): 

NH2NHPh NyH 4 

�9 ~ -  t H t !  

The reac t ion  was c a r r i e d  out by refluxing the ch romyl ium sal t  with the appropr ia te  amine in glacial  
acetic acid. The s t ruc tu re  of 3- (o-hydroxyphenyl )pyrazole  was proved  by the p r e sence  of a hydroxy group 
(IR spec t rum and quali tat ive reac t ion  with FeC13), which complete ly  excludes the s t ruc tu re  of the i somer i c  
chromone hydrazone,  in addition, the physica l  constar~s of this compound are  in ag reemen t  with the data 
for the prev ious ly  desc r ibed  3- (o-hydroxyphenyl )pyrazole  obtained by the reac t ion  of chromone  with hy-  
drazine hydrate  [4]. The absence of a hydroxyl group in III (when R=H) ,  which is conf i rmed  by quali tat ive 
reac t ions ,  makes  it poss ib le  to choose s t ruc tu re  HI for  these  compounds.  

It is fully poss ib le  that  the in te rmedia te  chromone  hydrazone (I), which, under  the influence of the 
s trongly basic  hydrazine ,  undergoes  ring opening with subsequent  eycl iza t ion  to a pyrazo le ,  p r ecedes  the 
format ion  of py razo l e s  in the reac t ion  of 4 -e thoxychromyl ium pe rch lo ra t e s  with hydrazine.  

When hydrazine  is rep laced  by phenylhydrazine,  the bas ic i ty  of the secondary  ni t rogen a tom is p rob -  
ably insufficient for  opening of the pyran  ring under  the conditions of this react ion.  The resu l t s  obtained 
in a study of the reac t ion  of a 4-methyl th iof lavyl ium sal t  with amines  [5] a re  in a g r e e m e n t  with this .  Thus 
the reac t ion  of 4-methyl th iof lavyl ium iodide with hydrazine resu l t s  in the fo rmat ion  of flavone hydrazone,  
which, on ref luxing in alkaline solution, is r ecye l ized  to the co r respond ing  pyrazo le .  Phenylhydrazine  
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gives flavone phenylhydrazone, which cannot be converted to a pyrazole  even when it is refluxed with alkali. 

Depending on their s t ruc tures ,  aromat ic  amines form different types of products .  P r i m a r y  amines 
replace the ethoxy group by an arylamino group. The IR spec t ra  of IV contain a band at 1 6 2 5 - 1 6 3 1  cm -1, 
which is charac te r i s t ic  for the pyryl ium cation. 

NHAr  OEt OEt  OEt 
1 I I I 

R ~ R /  -- HClO~ R /  -- ~0  P"/ ClOi@ ~ [ . .  Io[ R'= u, ococ,  3 

,IV V "~ ' / "~N  E t;~ Vl \NEt~ 

Ter t i a ry  aromatic  amines behave differently. Thus the react ion of 4-e thoxyehromylium salts  with 
N,N-diethylaniline in acetic anhydride leads to p-diethylamino-subst i tuted flavylium salts (VI). A free 
hydroxyl group (R= OH) is acylated by acetic anhydride under the react ion conditions. The resul ts  obtained 
are in good agreement  with the data in [3], where it is shown that nucleophilic attack is directed to the 
position of the pyryl ium ring during the react ion of a 4-methoxychromyl ium salt with d imethyl-  and diethyl-  
anilines. 

By cor re la t ing  our results  with the l i tera ture  data, we can conclude that the activity of the ~ position 
is g rea te r  than that of the a position of the pyryl ium ring in 4-alkoxyehromylium salts .  This fact is fully 
explainable if one takes into account the considerably g rea te r  ease of stabilization of the intermediate 4- 
substituted chroman s t ruc tures  

RO\/Nu 

that are  obtained as a resul t  of the addition of a nueleophile as compared  with the stabili ty of 2H-ehroman 
s t ruc tures  (V). In fact, detachment of an alkoxy group is required to obtain a stable product f rom the 4-  
substituted derivative,  while detachment of a hydride ion which involves a g rea te r  expenditure of energy,  
is necessary  in the case of 2H-chroman.  

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

3-(2-Hydroxyphenyl)pyrazole.  A mixture of 2.7 g (0.01 mole) of 4-e thoxychromyl ium perchlora te  and 
0.64 g {0.02 mole) of hydrazine was refluxed in 5 ml of acetic acid for 40-50 rain. The solution was cooled 
and diluted with water,  and the product  was extracted with ether.  The e ther  ext rac t  was dried with sodium 
carbonate and evaporated to give 1.3 g (81%) of a product with mp 95 ~ {from petroleum ether) [4]. 

3-(2,4-Dihydroxyphenyl)pyrazole.  This was s imi lar ly  obtained in 95% yield from the 7 :hyd roxy -4 -  
ethoxyehromylium salt and hydrazine and had mp 215 ~ (from aqueous alcohol). Found: C 61.7; H 5.0; N 
15.6%. CgHBN202. Calculated: C 61.35; H 4.52; N 15.73%. 

Chromone Phenylhydrazone.  A mixture  of 2.7 g (0.01 mole) of 4-ethoxyehromylium perchlora te  and 
1.76 ml {0.016 mole) of phenylhydrazine was refluxed in acetic acid for 40 rain. The react ion mixture was 
diluted with water and fil tered to give 1.6 g (70%) of a product with mp 112 ~ (from methanol). Found: C 
-76.5; H 5.3; N 11.2%. CIsH12N20. Calculated: C 76.25; H 5.12; N 11.43%. 

7-Hydroxychromone Phenylhydrazone. This was s imi lar ly  obtained in 40% yield f rom 4-e thoxy-7-  
hydroxychromylium perchlora te  and had mp 125 ~ (from aqueous methanol). Found: C 71.2; H 4.9; N 10.9%. 
C15H12N202. Calculated: C 71.41; H 4.79; N 11.10%. 

4-Phenylaminochromyl ium Perchlora te .  A mixture of 0.68 g (0.0025 mole) of 4-e thoxychromylium 
perchlorate  and 0.23 ml (0.01 mole) of aniline in acetic acid was refluxed for 15 min and cooled to p r e -  
cipitate 0.67 g {81%) of co lor less  c rys ta l s  with mp 182 o (from acetic acid). Found: C 56.3; H 3.7; C1 11.2%. 
C~sH~2C1NO ~. Calculated: C 56.00; H 3.72; C1 11.02%. 

4-(4-Methoxyphenylamino)chromylium Perchlora te .  This was s imilar ly  obtained in 80% yield from 
4-ethoxychromylium perchlorate  and p-anisidine.  The yellow needles melted at 251 ~ {from acetic acid). 
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Found: C 54.4; H 4.2; C1 10.2%. C1GH14C1NO 6. Calculated: C 54.54; H 4.00; C1 10.07%. 

4-(4-Methoxyphenylamino)-7-hydroxychromylium Perehlora te .  This was obtained in 95% yield from 
4-e thoxy-7-hydroxyehromyl ium perehlorate  and p-anisid[ne as brown needles with mp 227 ~ (from acetic 
acid). Found: C 52.0; H 3.8; C1 9.3%. C16H14C1NO 7. Calculated: C 52.17; H 3.80; C1 9.26%. 

4-Ethoxy-4 ' -d ie thylaminof lavyl ium Perchlora te .  A mixture of 0.68 g (0.0025 mole) of 4-e thoxy-  
ehromylium perchlora te  and 0.8 ml (0.005 mole) of N,N-diethylanil[ne in 5 ml of acetic anhydride was 
heated at 95 ~ for 40-50 rain and cooled. Trea tment  of the mixture with e ther  precipi tated 0.7 g (70%) of 
a product  with mp 212 ~ (from alcohol). Found: C 59.4; H 5.5; C1 8.1%. C21H24C1NO c. Calculated: C 59.78; 
H 5.73; C1 8.40%. 

4-Ethoxy-4 ' -d ie thylamino-7-ace toxyf lavyl ium Perehlora te .  This was s imi lar ly  obtained in 50% yield 
from 7-hydroxy-4-e thoxychromyl ium perchlora te  and N,N-diethylaniline as red c rys ta l s  with mp 219 ~ 
Found: C 57.3; H 5.5; C1 7.2%. C23H26C1NO 8. Calculated: C 57.56; H 5.46; C1 7.39%. 
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