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Atstracz- Data concerning the reaction between hydroxylamne hydrochlarrde 

and 1-(2-pyrldylI-3-phenyl- (1 a1 and I-12-thlenyll-3-phenyl-1.3-propane- 

d m n e  (I 1) disagree n t h  those prevrausly reported m ilrerature. 

The same reactlo" was also studred cmp1oyrng a series of 1.3-diketones- 

1-1pyrldyl)-substrtnted I b- i .  The dlrecrlon of enollzatlon of 1.3-dlketanes 

accounted far the lsomerrc lsoxazoles formation. 

1 
It was reported that 1.3-dlkctones I a and I 1 reac t  with hydroxylarnine hydrochloride to glve 

as the sole products i-phunyl-3-(2-pyrldyl)- (IT a! and 3-phenyl-5-~2-thlenylI-~soxazo1e (111 I1 
2 

reipect~vely . lnstead a careful enanrnarion of these reacrlons showed that n mlxture of t w o  

lsomeri was always formed. These results together with the pharmaceu i l ca l  rnierest of isoxar01e 

5 
W r l d r n r m  s a ~ t s ~ , ~  stimulated to extend m e  same r e a c t L o n  to 1,3-d1ketones I b-1 . 

~i the same i m e  the combmed substxtnent effects an the formarron of isomeric isoxaro~rs II  and 

111 can he studled. The hltherto unknown diketone2 were prepared by standard procrdorcs. 

The lsaxarolepyrldln~um salts resulting from the cycllraiion r cac t ron  of I a-i were converted to 

free bases With sodrum carbanate. 

1. 11. 111 a : R1 = 2-pyrldyl, R = phenyl 
2 

b : R = 3-pyrldyl, R = phenyl 
1 2 

c : R = 4-pyrrdyl, R = phenyl 
1 2 

d : R = 2-pyrldyl, R = 2-thlcnyl 
1 2 

e : R = 3-pyrldyl, R = 2-Ehleayl 
1 2 

f : R1 = 4-pyridyl. R = 2-thl~nyl 
2 

g : R = 2-pyrldyl, R = methyl 
1 2 

h : R = 3-ppridyl. R = methyl 
1 2 

r : R = 4-pyrldyl. R = merhyl 
1 2 

1 : R = 2-thienyl, R = phenyl 
I 2 

A m r x t u r c  or t w o  1iomers w a s  also obtilned from dlketones I b a n d  I c. The rc1atrve amounts Of 

the rsomer c o u p l e s  II -111 a.b.c.1 were deremrned by mr analyses of the mixtures 



such a determination was possible since, eepeclally in deuterochloroform, two well-separated 

singlets appear, due to the isoxazole rrng proton of 11 and 111. The same isomer ratios were 

found comparing the uv spectra of lsonarales separated from the mixture by tlc with those of 

related compounds obtained by unequivocal synthesis7  able 1 and 21. 

Table I : Relative oercentaqes of 11-111 a.h.c.1 

S t a r t l n g  product Mp•‹C Isoxaeoles obtained $ Rf 
a) 

Eluent lv/vl 

I ==+I11 11 111 11 111 

a 87-88 75 25 0.92 0.86 benzene-ethanol 1100:ll 

b 144-145 40 60 0.59 0.65 chloroform-benzene (10: 11 

c 167-168 68 32 0.51 0.56 chloroform-benzene l10:ll 

1 99-100 20 80 0.38 0.45 benzene-eptane 13: 11 

a i -  silica gel plates Merck F 
254 

 able 2 : analytical and spectral data of authentxc lsanazales 11-111 a.h.c.1. 

Compound Mp•‹C Formula Malysls 
a) 

U" 
bi L m r  ei 

solvent c H N A max m l~ogc1 isoxazole 

11 a 94-95 C H N 0 75.75 4.63 12.38 23814.241.272l4.40l 7.19 
14 10 2 

subl. (75.65 4.53 12.561 

111 1 95-96 68.65 3.88 6.12 246l4.181.29214.281 7.70 

heptane 

a i -  values in parentheses refer to calculated percentages; b l -  solvent: methanol; 
cJ- solvent: 99.9% chloroform-dl, the chemical shifts are reported in ppm(61 from TMS; 

d l -  Ref.8 : values reported for 111 a mp 85-86Oc. A max 284; 111 b mp 161-168•‹~. 
A max 261; III c mp 165-166%. max 255 (solvent: ethanoll. 

Unlikely single isomers 11 d-f and 111 q-i resulted from I d-f and 19-i respectively. 

In fact, the tlc analyses showed only one component and nmr spectra exhibited a sole singlet 

for the lsoxarole rrng proton, whose miegral carreiponds to one hydrogen. 

  he conparlson IR•’ values, nmr and uv ipectra) of 11 d-f and 1x1 g-r with the carrespondmg 

authentic lsoxazoles provided e~ldence for the structures (~ahle 3). 
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Table 3 : M a l y t l c a l  and s p e c t r a l  d a t a  of a u t h e n c l c  l i o x a z a l e s  I1 d - f ,  111 f .  and I1 - I11 g-1. 

UV 
bl 

Compound MpoC Formula M a l y s l s  
a! 

Solven t  C H N  h max nm ImgEl l s o x a r o l e  CH 
3  

114-115 C  H N 05 
12 8 2  

e t h a n o l  

ol-  v a l u e s  in paren theses  r e f e r  t o  c a l c u l a t e d  pe rcen tages ;  b l -  S o l v e n t :  methanol; 

c!- s o l v e n t :  99.9% DMSO-d6, t h e  chamrcal s h r f t s  are r e p o r t e d  i n  ppm 161 from TMS; 

d l -  Ref.9: Logs v a l u e  r e p o r t e d :  4 .36 .  

The exper imenta l  r e s u l t s  above reported agree  wl th  obse rva r rons  based on  t h e  structures of  com- 

pounds I .  I t  is known10 t h a t  1 .3 -d lk r tnne i  c n h r b r t  in solufron a c i s - e n o l i c  s t r u c t u r e  s t a b ~ l r r e d  

by a s t r o n g  intramolecular hydrogen bond. The d l r e c t r o n  o f  e n o l i z a t i o n  is towards t h e  more ex- 
11 

tended conlugatlve system thar determines a f u r t h e r  stabilization of  t h e  e n d  by resonance e f f e c t  . 
Assuming t h e r e f o r e  that t h e  enolic m o d l f i c a t m n  of 1 .3-dlketanes reacts wlth  hydroxylamine hydro- 

c h l o r i d e  by a d d l t l o n  t o  t h e  ca rbony l  group,  t h i s  can be taken as ev ldence  f o r  t h e  formation of  

i somer lc  i s o x a r o l e s 1 2 .  me uv analysis (Table  41 gave u s e f u l  r n d l c a t l o n s  on  t h e  structure o f  d i -  

ke tones  I a-1.  Wlth r e g a r d  t o  I d - f  the l o n g e s t  wavelength bands a t  350-355 nm agree wrth a p la -  

na r  3 -12- th leny l l ac ry loy l  chromophorlc system, s t a b l l l r e d  by the forrnat lan o f  t h e  c h e l a t e d  r m g .  

r a t h e r  than  wlth t h e  l e s s  con juga te  3 -1pyr ldy l l ac ry loy l  system. Then t h e  e n o l l z a t l a n  1 s  towards 

t h e  t h l e n y l  group;  a c c o r d i n g l y ,  t h e  5 - th leny l  d e r l v a t l v e r  11 d-f w e r e  obtained. 

The s p e c t r a  of  I g-r e x h l b l t  absorp t lon  maxima a t  307-312 nm attributable to  t h e  s o l e  con~ugatlve 

system thar arlses f r o m  t h e  e n o l l c  modi f i ca r lon  towards t h e  pyrldyl  graup;  t h e  c y c l r r a r l o n  r e a c t l o n  

a f f o r d e d  t h e r e f o r e  o n l y  t h e  5-pyrldyl  d e r l v a t l v e s  111 g - i .  me a b s o r p t l o n  maxrrna a t  338-342 nrn o f  

I a-c can  be r e l a t e d  hoth t o  c ~ n n a m y l  and 3-1pyr1dyl lacrylayl  systems,  so t h e y  were not i n d ~ c a r r -  

ve of  t h e  d i r e c t ~ o n  o f  e n o l i z a t m n .  on t h e  o t h e r  hand, s i n c e  the i t a b ~ l l z a t i a n  by resonance e f f e c t  



of the t w o  psslb~e e n d s  1 s  closely smilar, it 1 s  not surprlslng to have no s m g k  endic modl- 

flcatron and, consequently, to f m d  an lsomerlc lsonazole mlxture. 

ol 
Table 4 : U" spectra1 data of 1.3-drketones I a-1 . 
I abl 23713.961.34214.31) I f 217!4.121,282!3.981,350!4.361 

I bbl 23013.98) ,24413.981 ,34214.361 I gbl 23113.81~.245shl3.701,280~hl3.741 .312!4.081 

I. c 223sh(4.061,290shl3.95).338l4.281 1 hbi 23313.961.30714.211 

I d 224!3.961,272!3.911.354!4.371 1 1 22113.91~,310!4.08) 

I e 22413.98) ,26913.901 ,352!4.401 I 1 258!3.981,355!4.401 

al- h nm lmgc); solvent: methanol; b1-Ref.13: values reported for I a 245!3.921,341(4.351; 
1 b 246!3.911,33914.271; I g 22513.771,313!4.131; 1 h 23613.801,307!4.131. 

The uv spectrum of I 1, comparable wlrh those  of I d-f, should lndlcate an enollzafion towards 

the thienyl group, rnstead. ~n this case, the reaction of I 1 with hydroxylamine hydrochlorlde, 

as above reported, afforded both Isomers I1 1 and 111 1. nowever, as expected. 3-phenyl-5-(2- 

thlenyliisoxizole (111 11 was, by far, the ma3or constituent of the mlxture. 
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