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The s t e r e o c h e m i s t r y  of  5 -a ry l fu r fu ra l s  and the i r  O-ace ty l  der iva t ives  was studied by PMR 
spec t roscopy .  The configurat ions of each of the i s o m e r s  were  de te rmined  for  the oximes  of 
p - b r o m o :  and p -cb lo ropheny l fu r fu ra l s ,  which were  isolated as two geomet r i ca l  i s o m e r s ,  and 
a lso  for thei r  O-ace ty l  der iva t ives .  The anti and syn configurat ions were  es tab l i shed  for the 
oximes of phenylfurfural  and p-n i t rophenyl fur fura l ,  r e spec t ive ly ,  which were  obtained as 
single i somer s .  Conclusions r ega rd ing  the p r e f e r r e d  conformation of the side chain re la t ive  
to the plane of the furan  r ing  in all  of the invest igated i s o m e r s  we re  drawn on the bas i s  of an 
analys is  of the of the long-range  s p i n - s p i n  coupling constants  (JHoH4). 

The individual r e p r e s e n t a t i v e s  of a ry l fur fura l  ox imes  that a re  descr ibed  in the l i t e r a tu r e  w e r e  i so-  
la ted  by the authors in the f o r m  of one i somer  without es tab l i shment  of the s t ruc tu re  [1-3]. 

In an investigation of var ious  conditions for the p repa ra t ion  of ox imes ,  we obse rved  that,  depending 
on the concentrat ion of the r e a c t i o n  mixture ,  e i ther  a h igh-mel t ing  i s o m e r  or  a mixture  of the h igh-mel t ing  
and low-mel t ing  i s o m e r s  (the amount of low-mel t ing  i s o m e r  in the mixture  r anged  f r o m  50 to 8070) is 
formed.  Under these  conditions,  phenylfurfural  and p-n i t rophenyl fur fura l  ox imes  f o r m  only one i s o m e r  
(Table 1). The synthes ized  oximes  were  conver ted  to the i r  O-ace ty l  de r iva t ives ,  which were  obtained e i ther  
in the f o r m  of the individual i s o m e r s  (VIb, VIIa, b, and VIl/b) or  in the f o r m  of mix tures  of the i s o m e r s  (V, 
VI, and VIII). 

In o rde r  to es tab l i sh  the configurat ion of the i s o m e r s  of the 5 -a ry l fu r fu ra l  ox imes  and the i r  O-ace ty l  
der iva t ives  and to study the conformat ion  of the side chain re la t ive  to the furan r ing,  we examined the i r  
PMR spec t ra .  

The es tab l i shment  of the configuration was based  on a compar i son  of the chemical  shifts  of the , a l d e -  
hyde proton" (H 0) in both geome t r i ca l  fo rms .  I t  is known [4] that owing to the deshielding effect  of the NOH 
group,  the H 0 signal in the s p e c t r u m  of the syn i somer  is found at weaker  field by  0.5-0.6 ppm than in the 
s p e c t r u m  of the anti i somer .  The signals  of the H 0 proton of the low-mel t ing  i s o m e r s  of II, III,  VI, and VII 
a re  s i tuated at weaker  field than the signals  of the cor responding  h igh-mel t ing  i s o m e r s ,  and the difference 
in the chemical  shifts  is 0.51-0.56 ppm (Table 1). This makes  it poss ib le  to r e l a t e  the h igh-mel t ing  i so-  
m e r s  (a) to the anti f o rms  and the low-mel t ing  i s o m e r s  (b) to the syn fo rms .  We were  able to obtain 

, - r ' g . , - ~ [ - c = N / ~  , . , , g , , - ~ - / c =  nXo" 
' l t o  I~o 

anti syn 
I a - I l l  a, V a-Viii  a II b - v i i i  b 

R = R'-- H: I I  R = H. R " =  e l :  I I I  R = H, R ' =  Br : I v  R = I t ,  R '=  NO2; v R = COCHa, R '=  H:  

VI R=COCH3, R '=CI :  V i i  R=COCf l  a. R ' = B r :  V I I I  R=COCH 3, R'=NO:2 

S. Ordzhonikidze All-Union Sc ien t i f i c -Resea rch  P h a r m a c e u t i c a l - C h e m i s t r y  Inst i tute ,  Moscow. T r a n s -  
la ted  f r o m  Khimiya Getero ts ik l icheskikh  Soedinenii,  No. 3, pp. 312-318, March,  1974. Original  a r t i c le  sub-  
mit ted F e b r u a r y  9, 1973. 

�9 1975 Plenum Publishing Corporation, 227 West 17th Street, New York, iV. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, microfilming, 
recording or otherwise, without written permission of  the publisher. A copy of  this article is available from the publisher for $15.00. 

270 



TABLE I. Chemical Shifts (8 ,  ppm), Long-Range Spin-Spin Cou- 
pling Constants (J, Hz),* and Melting Points of I-IX 

oo = 

I 

11 

II1 

IV 

V 

V i 

VII 

VIII 

IX 

a 7,61 7,37 7,07 --  
7,5917,35 7,14 -- 
8,10 ! 6,83 [ 7,08 [ - -  

a 7,58] 7,36 7,16 -- 
b 809 683]7,09] - -  

b [8,14!693 7 , 3 8 ] -  
a? !7,78 17,32 6,79 - -  
b~ ]8,19 6,95 6,71 - -  

8481715i7151 - 

a 7741782 679 --  
8:18 6195 1 6:721 - -  

7,2l - 
a - *  7,8417,41]7,01[ - -  

8,2516,9617,04 [ - -  
b 8,60 7,28 7,49 / -- 

i 7,7417,29 1 6,57 t7,58 
a't '7,99 7,42 6,7"3 7,89 

8,20 6,90 6,53 7,57 
bi" 8,50 7,10 6,67]7,89 

~COCH3 ~ Sol~ent 

033" 0,72 -- DCON(CD3)2 
0 [ 3 9  0 , 0 9  - -  DCON (CD~)a ] 
0,30 0~72 r --JDCON(CD3)~J 
0,30 /0,09 - -  DCON(CD~)2 I 

!0,39 0,15 ~ --  DCON(CD3)~ 
' r D i 2,26 %30 0,66 / - -  ] C CI3 , 

2,17 0,36031~ / --[CDC13 I 
2,27 033 066 [ -- [CDCI~ t 
2,19 10,360:271't - -  CDCI~ 
2,20 !$ ~t - -  DCON(CD3)2 ] 
2,27 0,33 0,64 --  CDCI3 I 
2,19 0,360,27 ~' -- CDC13 I 
2,19 :]: :]: - -  DCON(CD3)~ I 
2,29 10,3010,66 / - 
2,20 0,30 0,27bJ - -  CDCI3 
2,2D 0,37 0,20[ - -  [DCON(CD3)2 I 
2, 7 033 0.66 o.o :i I 
2,27 [ 0,30 0,67 0,09 DCON(CD3)2 
2,19 I0,361027 0371CDCI~ 
2,14 I , I , t ~ 4 0 3 0 0 2 2  046 DCON(CD3)2. '" I! 

mp, ~C 

194--195 
159--161 
137~138 
i69--170 

159,5--160 
173--174 

142,5--145,0 
1 4 2 , 5  - -  1.45,~) 
125--126 
149--150 
1,49--- 150 

161--163 
I ~ I - - 1 6 3  

* See the experimental section. 

The compounds could not be isolated in the form of individual 

geometrical isomers; fractions enriched in one of the isomers 

were investigated. 

The 4JH2H3 and 5JH2H4 constants could not be evaluated from the 
spectra, inasmuch as the H 3 and H 4 protons form an A 2 system. 

* *Compound Villa was obtained in a mixture with VIIlb after a 

solution of VIIlb in CDCI a had stood for a week at room temperature. 

o n l y  one  i s o m e r  e a c h  f o r  I ,  IV ,  a n d  VIII ,  b u t  b y  c o m p a r i n g  t h e  H 0 c h e m i c a l  s h i f t s  o f  t h e s e  i s o m e r s  w i t h  t h e  
c o r r e s p o n d i n g  d a t a  f o r  t he  o t h e r  i s o m e r i c  p a i r s  w e  f o u n d  it  w a s  p o s s i b l e  to  u n a m b i g u o u s l y  a s s i g n  t h e  a n t i  
c o n f i g u r a t i o n  to  o x i m e  I a  a n d  t h e  s y n  c o n f i g u r a t i o n  to  o x i m e s  IVb a n d  VI I lb .  

A d o u b l e  s e t  of  s i g n a l s  w a s  p r e s e n t  in  t he  P M R  s p e c t r u m  of  V, w h i c h  i n d i c a t e d  t h e  p r e s e n c e  of  two  
g e o m e t r i c a l  i s o m e r s .  I t  f o l l o w s  f r o m  an  a n a l y s i s  o f  t h e  H 0 c h e m i c a l  s h i f t s  in  b o t h  f o r m s  t h a t  t h e  an t i  f o r m  
i s  p r e d o m i n a n t .  A s t u d y  o f  t h e  PIVIR s p e c t r a  of  t he  i s o m e r s  of  VI s h o w e d  t h a t  one  o f  t h e m  (VIb) i s  t he  i n -  
d i v i d u a l  s y n  i s o m e r ,  w h i l e  t h e  o t h e r  (Via)  i s  a m i x t u r e  of  e q u a l  a m o u n t s  of  t h e  s y n  and  a n t i  i s o m e r s .  

T h e s e  a s s i g n m e n t s  a r e  in  g o o d  a g r e e m e n t  w i t h  t h e  k n o w n  d a t a  on  the  m e l t i n g  p o i n t s  o f  t h e  s y n  a n d a n t i  
i s o m e r s ,  in a c c o r d a n c e  w i t h  w h i c h  the  a n t i  i s o m e r s  a r e  t h e  h i g h e r - m e l t i n g  c o m p o u n d s .  

W e  e s t a b l i s h e d  t h a t  t h e  a n t i  f o r m  of  t h e  a r y l f u r f u r a l  o x i m e s  c a n  b e  i s o l a t e d  f r o m  the  r e a c t i o n  w i t h o u t  
a d m i x t u r e  o f  the  s y n  i s o m e r ,  w h i l e  t h e  s y n  i s o m e r  a l w a y s  c o n t a i n s  t h e  s e c o n d  i s o m e r .  The  i s o m e r s  o f  t he  
oximes are capable of intereonversion on storage [in the solid state and in solution in DCON(CD~)2] , and the 

conversion of the syn form to the anti form occurs more rapidly than the reverse process. On the basis of 
the spectra, a mixttlre containing ,~ 500/0 of each isomer corresponds to the equilibrium state. The isomers 
of the O-acetyl derivatives of the oximes also undergo interconversion on storage. Thus solutions of the 

individual isomers VII), VIL%, b and of a nonequilibrinm mixture of V in CDC] 3 have reached the equilibrium 

state with about identical amounts of the geometrical forms after a week. A mixture of the syn and anti 

forms (Villa, b) was formed as a result of isomerization when a solution of VIIlb in CDCI s was allowed to 

stand. 

An investigation of the antitubercular activity (in vitro) of the oximes of 5-(p-bromophenyl)- and 5- 

(p-chlorophenyl)fnrfurals in the chemotherapy laboratory of the Ordzhonikidze All-Union Scientific-Re- 
search Phsrmaceutical-Chemistry Institute showed that the activity of the anti isomers is higher than that 

of the corresponding syn isomers. 
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TABLE 2. ~ o and Z[ Values 
in DCON(C DS) 2] 

Parameter Isomer 

6a, ppfn Isyn 
(oxirne) I anti 

80, ppm isyn 
(acetate) i anti 

ZI, ! 
ppm I 

R' 

Br 
NO2 

6,70 
7,96 

7,10 
7,42 
0,12 
0~12 
0,14 
0,26 

[for solutions 

Position 

6,54 
6,60 
6,67 
6,73 

0,48 
0,50 
0,56 
0,86 

In o rde r  to invest igate  the conformat ions  of I -VIII ,  
we used the long- range  s p i n - s p i n  coupling constants  
(SSCC) 5JH4H0 . The s t e reospec i f i c i ty  of these  long- range  
SSCC in furfura l  oximes  was recen t ly  used [5] to es tab l i sh  
the r e l a t ive  pe rcen tages  of the s - c i s  or  s - t r a n s  confo rma-  
tions in solutions.  An analysis  of the exper imenta l  data  on 
the magnitudes of the long- range  SSC C showed that  the anti 
i s o m e r  of fu r fu ra l  oxime exis ts  a lmos t  en t i re ly  inthe s - c i s  
conformat ion  in CDC1 a solution (SJHsH0 = 0 Hz, 5JH4H0 = 0.7 
Hz), while the syn i somer  under these  conditions is p resen t  
as a p rac t i ca l ly  equal mixture  of the s - c i s  and s - t r a n s  con- 
format ions  (SJH~H0 = 0.35 Hz, 5JH4H 0 = 0.25 Hz). 

The s - e i s  and s - t r a n s  conformat ions  a re  also poss ib le  
for each  of the i somer i c  fo rms  of the compounds that we 

syn 

A r ~ . O / ' - C = N  \ ~ Ar1%.OJ'--C/Ho, 
f f l  OR fl N\OR 

S -cis S -trans 
A B 

H4 H3 anti n4.~_~Hs 
A r ~ = N . . O R  ~ ArJ<,x~,,,C/H o - . . .  

.o / 
RO / 

S -cis $ -trans 
C D 

invest igated.  Inasmuch as the 5 posit ion of the furan ring is subst i tuted in these  compounds,  one can f o r m  a 
judgment  regard ing  the conformat ional  p r e f e r ab l enes s  only f r o m  the 5JH4H0 value.  In this connection, it 
became n e c e s s a r y  to unambigously ass ign the  signals  of the H 3 and ~ protons;  this was rea l ized  by means 
of a compar i son  of the calculated and exper imenta l ly  obtained chemical  shifts  of the H 3 and H 4 protons.*  The 

H3 and ~ H4 values were  calculated via  an additive scheme with the use of the equation 

6H ~--'6o+Zi, 

where  ~ 0 a re  the values  of the chemical  shif ts  of the H 3 or  H 4 protons for fur fura l  oxime or its O-ace ty l  de-  
r iva t ive ,  and Z i a re  the inc rements  of the effect  of the subst i tuted aryl  r ings  on the chemical  shifts  of the 
H 3 and H 4 protons of the fttran r ing ,  which we found f r o m  the s p e c t r a  of the cor responding  5-phenylfurans  
( see  Table 2). 

The calculated and exper imenta l  ~ Hs and 6 H4 values a re  p resen ted  in Table 3. The l a rge  difference 
in the calculated chemical  shifts of the H~ and H 4 protons and the good ag reemen t  b e t w e e n e a c h  of the ca l -  
culated shifts  and one of the exper imenta l  values  made it poss ib le  to make a re l i ab le  a s s ignment  of the s ig -  
nals of the H 3 and H~ protons in the PMR s p e c t r a  of the a ry l fu r fu ra l  oximes .  In the ass ignment  of the Haand 
H 4 protons ,  it was a s s um ed  that  the conformat ional  s ta tes  of the model and invest igated compounds coin- 
eided. As shown below, this is not always the case ,  owing to which a ce r t a in  d i sag reemen t  between the ca l -  
culated and exper imenta l  chemical  shif ts  is observed.  However,  these  deviations a re  neve r the l e s s  suff i -  
c ient ly  smal l  and do not in te r fe re  with the unambiguous ass ignment  of the s ignals  of the H a and H 4 protons.  

A s im i l a r  calculat ion was made for O-acety l  der iva t ives  V-VIII. As in the case  of the ox imes ,  the 
obse rved  difference /n the chemical  shifts  of the H 3 and He protons  d e c r e a s e s  as the e l e e t r o n - a c c e p t o r  c h a r -  
ac te r  of the subst i tuent  in the a ry l  r ing  i nc r ea se s ,  and for  the syn i s o m e r  of VIII this  difference changes 
sign (the H 4 signal i s  shif ted to weaker  field than II3 signal). In DCON(CDa) 2 solution, only the syn f o r m  of 
the O-ace ty l  der iva t ives  could be invest igated (the anti f o r m s  proved  to be unstable in this solvent) .  The 
calculated 6 Hg and 6 H 4 values for the syn fo rms  p roved  to be in quite good ag reemen t  with the exper imenta l  
values .  

*The ass ignment  of the s ignals  of the H 3 and H 4 protons  on the bas i s  of mult ipl ici ty is imposs ib le ,  inasmuch 
as 4JHsH0 ' arid 5JH4H0 a re  comparab le  in absolute value.  
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TABLE 3. 
Shifts of the H 8 and H a Pro tons  (ppm) 

Pro- 

toll 

H8 
H4 
H~ 
H4 
H3 
H4 
H~ 
H4 
H3 
H4 
H3 
H4 
H3 
H4 
H~ 
H4 

l Corn- 
)ound 

| a  

IIa 

IIb 

IIla 

IIIb 

IVb 

Calculated and Experimental  Values of the Chemical 

i 

I C~ i 
~,6 !pourid ?alc. 

[ 

Va 7,54 
7,21 

Vb 7,22 
7,15 

Via 7.54 
7,25 

--0,01 ~ VIb 7,22 
--0,04 ] 7,17 

0,04 VIIa 7.56 
' 0,00 7,29 
0,01 i VIIb 7,24 
0,01 7,23 
-- 'VIIIa �9 

7,59 F 
0.03 ! VIIIb 7,36 
0,02 j 7,53 

6 

I e• ati 
~ DCON(CDs)~ DCON(CD~)~ 

7,15 0,07 
7,15 0,02 

7,21 0,03 
7,21 0,02 

7,28 0,08 
7,49 0,04 

icalc, iexptl.! 

7,38 7.37 ! 0.01 
7,08 7.07 0,01 

7,38 7.35 0,03 
7,10 7.14 -0,04 
6,82 6.83 
7,04 7,08 
7,40 7.36 
7,16 7,16 
6,84 6,83 
7,1(1 7,09 

6,96 6,93 
7140 7.38 

~exp 

7,32 
6,79 
6,95 
6,71 
7,33 
6,78 
6,96 
6,7I 
7,32 
6,79 
6,95 
6,72 
7,41 
7,01 
6,96 
7,04 

Recording of the spec t ra  of V-VIII in CDC13 showed that in this solvent regular i t ies  are  observed for 
H s and H4, but the values themselves  of the chemical  shifts differ appreciably f rom the values calculated 
f rom the increments  found for solutions in DCON(CD3) 2 (see Table 3). At the same t ime,  this did not p re -  
vent the rel iable  ass ignment  of the H 3 and H 4 signals in the PMR spectra .  

The values of the long-range  SSCC !JH4H0 for all of the investigated compounds were determined 
f r o m  the signals of the H 4 protons.  For  anti i somers  In-i l ia ,  5JHaH0 is 0.66-0.72 Hz, while 5JH4I-] 0 is close 
to ze ro  for syn i somers  ]/b-IVb. Consequently, the anti i somers  axe present  in solution p r i m a r i l y  in the 
s - c i s  conformation C (as also in the case of the anti i somer  of furfural  oxime) [5], while the syn i somers  
are  present  p r imar i l y  in s - t r an s  conformation B (in contras t  to the syn i somer  of furfural  oxime). 

The position of the VOH band is prac t ica l ly  the same in the IR spec t ra  of Lrla and IIIb (3220 cm -1 in 
the c rys ta l s  and 3585 cm - i  in solutions), and dilution does not affect the position of the band. Inasmuch as 
an in t ramolecular  hydrogen bond cannot exist  in the syn i somer  by virtue of geometr ica l  considerat ions,  the 
data presented  above negate the presence  of this sor t  of bonding in the anti i somer;  this is to a great  degree 
in agreement  with conformation C of the la t te r  i somer .  

The data obtained show that the introduction of an aryl  substituent into the 5 posit ion of the furan r ing 
does not affect the conformational  equil ibrium of the anti i somers ,  while for the syn i somers  it p romotes  
grea t  p referab leness  of the s - t r ans  form, 

In o rder  to investigate the conformations of O-acetyl  derivatives V-VIII, we used model compounds 

~ " ~ C  Ha= N O COC H a 

~Xa, b 

IX (a is anti, and b is syn). F r o m t h e  values of the 5J H H and 5JH4H0 long-range SSSC (see Table 1), it was es tab-  
5 4 5 l ishedthat  s - c i s  conformat ionC ( JH4H0 ~ 0.66-0~ ~z,  JHhH0 ~ 0.06-0.09 Hz) is preferable  for  the anti 

i somer ,  while the syn i somer  is represented  by a mixture of the s -c i s  and s - t r ans  conformations (A and B) 
(hjH4H ~ N 0.22-0.27 Hz, 5JHhi_[0 ~ 0.37-0.45 Hz). F r o m  a compar ison of the long-range SSCC, it follows that 
in CDC13 solutions the syn i s o m e r  is a mixture with pract ical ly  identical amounts of conformations A and 
B, while this equil ibrium is shifted to a cer ta in  degree  in DCON(CD3) 2 solution to favor conformStion B. 
This situation is different f rom the case of the syn i somer  of furfural  oxime in which the effect of solvents 
on the conformational  state of the investigated compound is absent [5]. 

For  Va-VIIIa, 5JH.H0 is 0.66-0.64 Hz which indicates predominance of s - c i s  conformation C in these 
compounds. For the s ~  i somers  of V-VIII, 5JH4H0 ~ 0.27-0.30 Hz (CDCla) and 0.20 I-Lz [VII, DCON(CD3)2]. 
These data show that the syn i somers ,  as .in the case of model compound Ixb,  are  present  in CDC13 solution 
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in the f o r m  of a mixture with approx imate ly  identical amounts of the s - c i s  and s - [ runs  conformat ions ,  while 
s - t r a n s  conformat ion B apparent ly  becomes  somewhat  more  p re fe rab le  in DCON(CD3) 2 solution. 

Thus in solutions the ant[ i s o m e r s  of the ent i re  s e r i e s  of invest igated and model compounds a re  p r e s -  
ent in the s - c t s  conformation.  The syn  i s omer s  of fur fura l  ox[me and its O-ace ta te  and of the O-ace ty l  de-  
r iva t ives  of 5 - a ry l - fu r fu r a l  oximes  are  r e p r e s e n t e d  in solution by mix tures  with approx imate ly  equal 
amounts of the s - e i s  and s - t r a n s  conformat ions ,  while the equi l ibr ium is shifted to favor  the s - [ t a n s  con-  
format ion  for the syn i s o m e r s  of 5 - a ry l - fu r fu r a l  ox imes .  

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

The PMR s pec t r a  were  r e c o r d e d  with JNM-4H-100 and C-60-HL s p e c t r o m e t e r s  with t e t r amethy l s i l ane  
(TMS) as the internal  s tandard.  The IR s pec t r a  were  r e c o r d e d  with a Pe rk in  E lmer  457 s p e c t r o m e t e r .  The 
solvent was CC14. 

The difference in the widths of the H 4 signal (at half  its height) measu red  under monoresonance  con-  
ditions and under conditions involving decoupling of the H 0 proton was taken for the 5JHtH 0 SSCC for lib and 
VIlIb (c ) (Table  1). The dif ferences  in the widths of the H 4 or H 3 signals  at half the i r  heights and the values 
that take into account the natural  width of the line and the coupling of a given proton with the a romat i c  r ing  
protons were  taken for the 5JHtH0 and ~JH3H 0 SSCC, denoted by  a; the sum of the l a t t e r  two values was de-  
t e rmined  f r o m  H 0 decoupling exper iments  for rib and VIIIb (c). The 5JH4H0 SSCC values ,  denoted by b, were  
de te rmined  f r o m  the H 0 signal with allowance for all  of the interact ions of the "aldehyde" proton.  The na t -  
ural width of the l ine,  which was de te rmined  f r o m  the CH2C12 signal for a degassed  sample  [0.15 Hz in CDC13 
and 0.20 Hz in DCON(CD3)2] , was taken into account in the evaluat ion of ~JH H 0 of IXa (d and e). The SSCC 
values  denoted by a were  de te rmined  with an accu racy  of • 0.06 Hz, while tee r ema in ing  values we re  de t e r -  
mined with an accu racy  of • 0.03 Hz (degassed samples  were  investigated).  

5 - (p-Bromophenyl ) fur fura l  Oxime,  ant[ I s o m e r  lIIa. See [1] for the synthet ic  method and the physical  
constants.  

O-Acetyl  Derivat ive  Vlla. A mixture  of 1.08 g of IIIa and 4.5 ml of acet ic  anhydride* was ref luxed on 
a wa te r  bath  for  30 min, af ter  which it was poured  into water .  The prec ip i ta te  was r emoved  by f i l t ra t ion to 
give 0.83 g (70%) of a product  with mp 125-126 ~ (from alochol). Found: C 51.0; H 3.3; Br 25.5%. 
C~Hi0BrNO 3. Calculated:  C 50.7; H 3.3; Br 25.8%. 

5-0p-Bromophenyl) furfura l  Ox[me, syn I s o m e r  IIIb. A mixture  of 7.5 g (29 mmole)  of 5 - ( p - b r o m o -  
phenyl)furfural ,  2.3 g (33 mmole)  of hydroxylamine hydrocblor ide ,  and 2.7 g (33 mmole) of sodium aceta te  
in 58 ml of 36% alcohol was ref luxed for  4 h. The mixture  was cooled,  and the resu l t ing  prec ip i ta te  was r e -  
moved by f i l t ra t ion and r e c r y s t a l l i z e d  two or th ree  t imes  f r o m  95% alcohol. The yield of IIIb in s epa ra t e  
exper imen t s  ranged  f r o m  4.2 to 6.0 g (53-77%). The product  had mp 159.5-160 ~ Found: C 50.1; H 3.0; 
Br  29.9%. CllHsBrNO 2. Calculated:  C 49.7; H 3.0; Br  30.0%. 

O-Acetyl  Derivat ive  VIIb. This compound was obtained in the s ame  way as O-ace ty l  der iva t ive  VIIa. 
The yield of product  with mp 149-150 ~ ( f rom alcohol) was 59%. Found: C 50.8; H 3.2; Br  25.5; N 4.4%. 
CI3H10BrNO 3. Calculated:  C 50.6; H 3.3; Br 25.8; N 4.5%. 

5-(p-Chlorophenyl) furfura l  Oxime,  anti I s o m e r  IIa. See [1] for the synthetic  method and the physical  
constants .  

O-Acetyl  Derivat ive  Via. This compound was obtained by the method used to p r e p a r e  O-acety l  de r iva -  
t ive VIIa. The yield of product  with mp 108-120 ~ ( f rom alcohol) was 53%. Composi t ion.  50% syn i s o m e r  
and 50% anti i somer .  Found: C 59.2; H 3.8%. ClsHi0C1NO 3. Calculated:  C 59.2; H 3.8%. 

5-(p-Chlorophenyl) furfura l  Oxime,  syn I s o m e r  lib. This compound was p r e p a r e d  by the method used 
to obtain IlIb. The yield of product  with mp 137-138 ~ (from ethyl acetate)  was 50-89%. Found: C 59.4; 
H 3.6; C1 15.7; N 6.6%. CliHsC1NO 2. Calculated:  C 59.6; H 3.6; C1 16.0; N 6.3%. 

O-Acetyl  Derivat ive  VIb. This compound was p r e p a r e d  by the method used to obtain O-ace ty l  de r iva -  
t ive VIIa. The yield of product  with mp 142.5-145 ~ (from alcohol) was 65%. Found: C 59.2; H 3.7; C1 13.0%. 
C13H10C1NO3. Calculated.. C 59.2; H 3.8; C1 13.5%. 

*The ace tamides  of 5 -a ry l fu ran -2 -caboxy l i c  acids a re  fo rmed  during the acetylat ion of the a ry l fu r fu ra l  
ox imes  with acet ic  anhydride. See our following communicat ions  for detai ls  of these  so r t s  of t r a n s f o r m a -  
t ions.  
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5-Phenylfurfural Oxime, anti Isomer Ia, See [3] for the synthetic method and the physical constants. 

O-Acetyl Derivative Va. This compound was prepared by the method used to obtain O-acetyl deriva- 
tive VEa. The yield of product with mp 85-100 ~ (from alcohol) was 70%. Composition: 3070 of the syn iso- 
mer and 7070 of the anti isomer. Found: C 68.1; H 4.7; N 6.170. C13HllNO 3. Calculated: C 68.1; H 4.8; N 
6.1%. 

5-(p-Nitrophenyl)furfural Oxime, syn Isomer IVb. See [2] for the synthetic method and the physical 
constants. 

O-Acetyl Derivative VIIIb. This compound was obtained by the method used to prepare VIIa. The 
product had mp 161-163 ~ (from alcohol). Found: C 56.7; H 3.8; N 10.670. C13H10N205. Calculated: C 56.9; 
H 3.7; N 10.270. 

O-Acetyl Derivative of Furfural Oxime (anti and syn isomers IXa, b). This compound was prepared 
by the method used to obtain O-acetyl derivative VIIa from the syn isomer of furfural oxime. Fractions ~ 
with bp 107-109 ~ (3 mm) and n~ 1.5339 (5070 syn and 5070 anti isomers) and bp 113-114 ~ (3 mm) and n~ 
1.5379 :(..90% sya and 107o anti isomers) were isolated. The results of analysis of both fractions were close 
and correspond to the empirical formula IX. 
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