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This  gave r i s e  to p a r a m a g n e t i c  p a r t i c l e s  the E P R  : ; , ~ .  -1 , :65  aHc e ~: 2 . 9 .  G) [1]. The r e s u l t  ob ta ined  i ndepen -  
s p e c t r a  of which d i f f e r e d  f r o m  the EPR s p e c t r a  of the . . . . .  den t !y  ' c o n f i r m  s the conc lus ion  d r a w n  p r e v i o u s l y  that  
anion r a d i c a l s  of p i az th io l e  and p i a z s e l e n o l e .  The 
ex t ens ions  of the EPR s p e c t r a  of the  anion r a d i c a l s  
f r o m  f l -  and ~ - c h l o r o p i a z s e l e n o l e s  w e r e  the  s a m e  at 
31 G. This  a g r e e s  with the equ iva lence  of the hfs 
cons t an t s  f r o m  the/3 and oz p ro tons  in the anion r a d -  
ica l  f r o m  unsubs t i tu t ed  p i a z s e l e n o l e  r e c o r d e d  in the 
l i t e r a t u r e  [1, 2]. A c c o r d i n g  to A t h e r t o n  and Ockwell  
[3], in the b e a z f u r a z a n ,  p i az th io l e ,  and p i a z s e l e n o l e  
s e r i e s ,  the d i f f e r ence  in the  sp l i t t i ng  cons tan t s  [aHe ~ - 
-- aHfl ] is  l e a s t  fo r  the  anion r a d i c a l  of p i azse l eno leo  

The  E P R  s p e c t r a  of the anion r a d i c a l s  f r o m  p i a z -  
th io le ,  f l - e h l o r o p i a z t h i o l e  (I, X = S, Y = fl-C1) and 
~ - c h l o r o p i a z t h i o l e  (I, X = S, Y = co-C1) a r e  shown in 
the f i gu re .  Without  ye t  going into d e t a i l s  of the a n a l -  
y s i s  of the  complex  hype r f ine  s t r u c t u r e  of the s p e c t r a ,  
we m a y  po in t  out the s u c c e s s i v e  d e c r e a s e  in t h e i r  
to t a l  ex t ens ion  f r o m  31.3  to 29 .04  to 27 .94  G, r e -  
s p e c t i v e l y .  This  d e c r e a s e  is  connec ted  with the r e -  
p l a c e m e n t  of the/3 o r  ~ hydrogen  a tom in the anion 
r a d i c a l  of p i az th io l e ,  which have d i f f e r en t  ez H cons t an t s ,  
by a c h l o r i n e  a tom.  As  a r e s u l t ,  the s p e c t r a  of the 
c h l o r o  d e r i v a t i v e s  b e c o m e  n a r r o w e r ,  th i s  c o n t r a c t i o n  
be ing  a p p r o x i m a t e l y  equal  to the va lue s  of the  hype r f ine  
s p l i t t i n g s  of the  c o r r e s p o n d i n g  h y d r o g e n  a toms  in t h e  
anion r a d i c a l  of p i az th io l e  men t ioned  p r e v i o u s l y  (all/3 = 

an inequMity  of the type Po~ > P~ is  va l id  fo r  the anion 
r a d i c a l  of p iaz th io le .  Thus,  we have s u c c e e d e d  in 
e l i m i n a t i n g  the inde f in i t eness  ment ioned  above in the 
conc lus ion  conce rn ing  the p a r t i c i p a t i o n  of the su l fu r  
a tom of p iaz th io le  in the c r e a t i o n  of a s y s t e m  of e l e c -  
t r o n s  d e l o c a l i z e d  o v e r  the mo lecu le .  
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Five new esters of the furan series have been synthesized by the reaction 
of 5-(5-methyl-2-furyl)propionyl chloride with 2-(3'-hydroxypropyl)- 
furan , 2-(3'-hydroxybutyl)tetrahydrofuran, and furfuryt, tetrahydrofur- 
furyl, and allyl alcohols in the presence of pyridine. 

On be ing  hea ted  with s a t u r a t e d  m o n o h y d r i c  o r  
p o l y h y d r i c  a l i pha t i c  a l coho l s  o r  t h e i r  a l kox ide s ,  the 
c h l o r i d e s  of f u r y l a l k a n e c a r b o x y l i c  ac ids  f o r m  the 
c o r r e s p o n d i n g  e s t e r s  o r  ch lo ro  e s t e r s  [1, 2]. T e t r a -  
h y d r o f u r a n  and, p a r t i c u l a r l y ,  f u r a n  d e r i v a t i v e s  in 
which the nuc le i  a r e  not s t a b i l i z e d  by e l e c t r o n e g a t i v e  

s u b s t i t u e n t s ,  a r e  e x t r e m e l y  s e n s i t i v e  to the ac t ion  of 
ac id i c  agen t s  at high t e m p e r a t u r e s  [3]. 

F o r  th i s  r e a s o n ,  in the  r e a c t i o n  of f i - { 5 - m e t h y l - 2 -  
fu ry l )  p r o p i o n y l  c h l o r i d e  (I) with f u r f u r y l  and t e t r a -  
h y d r o f u r f u r y l  a l coho l s  and with t h e i r  a l k o x i d e s ,  i n s t e a d  
of  the  f o r m a t i o n  of the  c o r r e s p o n d i n g  e s t e r s  c o m p l e t e  
r e s i n i f i c a t i o n  of the  r e a c t i o n  p r o d u c t s  t a k e s  p l a c e .  

We have  found that  e s t e r s  of the f u r a n  s e r i e s  can  
be ob ta ined  f r o m  I and ac idophob ic  a l coho l s  with a 
y i e l d  of ~70% if th i s  r e a c t i o n  i s  c a r r i e d  out in p y r i d i n e .  
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E s t e r s  of the F u r a n  Ser ies  c.,-~-c,:c,:coR 
/ M _ _  

R (pressure, nD2c d420 /foUnd ~ ~oTmP~il:al 
ram) C 

_OC,2_~-" ~ 145--146 (3)1 1,4850 1.1025!61.93 61.84 CI3HlsO4/65.59 

1.1385 60.69 60.90 C18H1,~O,~67.02 124--124.5 1.5018 I i/ 165.84 66.91 ~oc.~ (3) 

182 (7) ' -o - !~ :cup , -~  ', 1.476110470" 75 55 i75 69 I C,sH,404 68 66 

_o_lc.2)s_~-- fl 139--140(3) l"095871"2917/ C H O 6.678: 1.4915, . 67 , ,  q 8 8 6  

--OC".~CH=CH2 103-- 04 (7) 1,47801.0397 52.87 52.69 CuHIJ4Oa 68.12 
68.19 

t lC- -N 
II II 

I i iCaleulated,I 
Fou, a, % I _ %__ ~ 

H C H 

7.67] 7"84165"521 7.61 66 

6.13166 65 622!73 
6,13i I 
8,96 68 54 8.63 70 
9.00 

7.11 68.68 6.92 68 
7.19 i 
~]3~ 68,02 7.22 79 

EXPERIMENTAL 

The furan esters obtained by the method described [i, 2] are 

colorless or pale yellow liquids with a characteristic odor. Their 
physical constants and analytical results are given in the table. 
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DIPOLE MOMENTS AND STRUCTURE OF THE MOLECULES OF SOME OXAZOLE 
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The values of the dipole moments of 15 substituted, 1,3-oxazolesare 
given. The electron density distribution in the molecules of 2, 5-, 
2, 4-, and 4, 5-diphenyl-1,3-oxazoles has been calculated by the 
LCAO MO method. Their heterocycle does not contain a single 7r- 
electron system with the participation in conjugation of the ~r- electrons 
of the C=N and C=C bonds and the p-electron pair of the oxygen. A 
vector calculation permits the detection of a considerable conjugation 
between substituents and the 7r-electrons of the heterocycle through 
phenyl. 

An ana lys i s  of va r i ous  p r o p e r t i e s  of the mo lecu l e s  
of pheay l - subs t i t u t ed  i soxazo les  has led to the con -  
c lus ioa  that the a roma t i c i t y  of the i soxazole  r i ng  is  
low and i ts  i n t e r a c t i o n  with the 7r-electron s y s t e m  of 
the phenyl  r i ngs  is  v e r y  weak [1]. It was d e s i r a b l e  to 
con f i rm  this for  p h e n y l - s u b s t i t u t e d  1, 3 -oxazo les .  
Table 1 gives  the r e s u l t s  of m e a s u r e m e n t s  of the 

dipole m o m e n t s  (#) of a n u m b e r  of subs t i tu ted  1, 3 -  
oxazoles  in benzene  as solvent .  F o r  some of them 
(2, 5- ,  2, 4- ,  and 4, 5-d iphenyloxazoles)  the m o l e c u l a r  

d i a g r a m s  and 7r mome n t s  (Prr) have been ca lcu la ted  
by the LCAO MO method in H~ckel ' s  approx imat ion ;  

for  the compounds  with p a r a  subs t i t uen t s  in the pheayl  
r i ngs ,  the obse rved  momen t  has been  compared  with 
that  ca lcu la ted  by s imple  vec to r  combina t ion  of the 

m o m e n t s  of the individual  funct ional  groups  of the 
molecu le .  Ca lcu la t ion  of the e l e c t r o n  dens i ty  d i s t r i -  
but ion by the MO method was  c a r r i e d  out u s ing  O r g e l ' s  
p a r a m e t e r s  [3], namely :  a(__N== ) = aU+ fl ; a (_O)  = c~ C + 

+ 3.2p ; fl(C--O) = 1,4fl ; fl(C--N) = 1.2fl ; fl(N--N) = ft. 

The induct ive  inf luence  of the he t e roa toms  on the c a r -  
bon atom connected to them was taken  into account  by 


