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The reaction of 3, 4-xylenoI with crotonaldehyde leads to the forma- 
tion of 2, 6, 7-trimethyl-4-(4', 5'-dimethyl-2'-hydroxyphenyl)chro- 
man, whose structure is verified by IR and UV spectra, by the syn- 
thesis of the methyl and the benzoyl esters, and by the investigation 
of the conditions and the products of pyrolisis. 

In the l i t e r a t u r e  t h e r e  a r e  c o n t r a d i c t o r y  data  on 

the s t r u c t u r e  of the condensa t ion  p roduc t s  of xy leno ls  
with f f , f l - u n s a t u r a t e d  a ldehydes .  It  has  been r e p o r t e d  

[1] that  the condensa t ion  of 2 , 4 - x y l e n o l  with a c r o l e i n  

in a cold  and weakly ac id  m e d i u m  leads  to the 
f o r m a t i o n  of 3, 5, 7 - t r i m e t h y l - 2 - ( 2 ' ,  4 ' - d i m e t h y l p h e n -  
oxy)chroman  (I). A f t e r w a r d s  Clayton and c o w o r k e r s  

e s t ab l i shed  [2] that  the condensa t ion  p roduc t  of 2 , 4 -  

xylenol  with a c r o l e i n  is  6 , 8 - d i m e t h y l - 2 - ( 2 '  , 4 ' - d i m e -  
thy lphenoxy)chroman  (II), but 3 , 4 - x y l e n o l  condenses  
with c ro tona ldehyde  to f o r m  4 , 6 , 7 - t r i m e t h y l - 2 - ( 3 ' ,  
4 ' - d i m e t h y l p h e n o x y ) c h r o m a n  (Ill). It is  t r u e  that  C l ay -  
ton p roposed  s t r u c t u r e s  II and III m e r e l y  on the bas i s  

of the d e t e r m i n a t i o n  of  the me thy l  group content .  No 

o the r  ev idence  was  p r e s e n t e d  in the inves t iga t ion .  
This  pape r  p r e s e n t s  a de ta i l ed  i nves t i ga t i on  of the 

s t r u c t u r e  of the p roduc t  of the condensa t ion  of 3 , 4 -  
xy lenol  with c ro tona ldehyde  (IV). 

By acyla t ion  with ace t i c  anhydr ide  in pyr id ine  [3] 
it  was  e s t a b l i s h e d  that  p roduc t  IV conta ins  5.96% of 

f r e e  hydroxyl  g roups ;  but when ca l cu l a t ed  to the a f o r e -  
men t ioned  f o r m u l a  IV it  amounts  to 5.73%. Compound 

IV f o r m s  e s t e r s  with me thy l  ch lo r ide  and benzoyl  

ch lo r ide .  The b r o m i n e  n u m b e r ,  d e t e r m i n e d  acco rd ing  

to M c l l l e n e ' s  me thod  [4], was 54.05; when ca l cu l a t ed  
a c c o r d i n g  to f o r m u l a  IV, it  amounted  to 53.92, and 

a c c o r d i n g  to f o r m u l a  HI, 80.97. The c o u r s e  of the 

ana ly s i s  ind ica ted  that  a l l  the b romine  e n t e r e d  into 

a subs t i tu t ion  r eac t i on .  
P y r o l i s i s  of IV y ie lded  3 , 4 - x y l e n o l  and e h r o m e n e  

(V), whose  UV s p e c t r u m  is analogous  to that  of 2 , 2 ,  

4 - t r i m e t h y l c h r o m - 3 - e n e ,  obta ined by B a k e r  and c o -  
w o r k e r s  by the p y r o l i s i s  of the condensa t ion  product  

of phenol  with m e s i t y l  oxide [5]. T h e r e f o r e ,  in V the 
double bond i s  a l so  l inked to the benzene  nuc l eus ,  and 

V m a y  be c h a r a c t e r i z e d  as 2 , 6 , 7 - t r i m e t h y l e h r o m - 3 -  

ene.  The UV s p e c t r u m  c o n f i r m s  that  the r e s i d u e  of 

the second  3 , 4 - x y l e n o l  m o l e c u l e  is  l inked to the four th  
ca rbon  atom of the py ran  r ing ,  and not to the second,  
as i s  ind ica ted  by s t r u c t u r e  I l l .  The IR s p e c t r u m  of 

IV* exhib i t s  abso rp t ion  bands in the 855-870  and in 
the 885 em -1 r e g i o n s ,  which a re  c h a r a c t e r i s t i c  of 

*The IR s p e c t r u m  of a pas te  of IV in v a s e l i n e  oil  

was  r e c o r d e d  on a IKS-14 appara tus  

2 , 4 , 5 - t r i s u b s t i t u t e d  phenols ,  and a v a l e n c e  v i b r a t i o n s  
band of the phenol ic  hydroxyl* with a c h a r a c t e r i s t i c  

f r e q u e n c y  of 3620 cm -1 [7]. 
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The p r e v i o u s l y  p r e s e n t e d  ev idence  p e r m i t s  us to 

a t t r i bu te  to the condensa t ion  p roduc t  of 3, 4 -xy l eno l  
with c ro tona ldehyde  the s t r u c t u r e  2 , 6 , 7 - t r i m e t h y l -  

4 - ( 4 ' ,  5 ' - d i m e t h y l - 2 ' - h y d r o x y p h e n y l ) c h r o m a n  (IV). 
3 - 4 - X y l e n o l  does  not  r e a c t  with V under  the con-  

di t ions  fo r  s y n t h e s i z i n g  IV. By i n c r e a s i n g  the r e a c t i o n  

t i m e  to 8 days ,  IV is f o r m e d  with a 0.1% yield .  Thus,  
in our  e x p e r i m e n t s  the condensa t ion  of 3 , 4 - x y l e n o l  
with c ro tona ldehyde  does  not  go through the s t age  of 

c h r o m e n e  f o r m a t i o n ,  as supposed  by B a k e r  [5] fo r  
the condensa t ion  r e a c t i o n  of phenol  with m e s i t y l  oxide.  

EXPERIMENTAL 

2, 6, 7-Trimethyl-4-(4', 5'-dlme~hyl-2'-hydtoxypheayl)chromaa 
(IV). To 24.4 g (0.2 mole) of 3, 4-xyleaol were added at room tem- 
perature 7.0 g (0.1 mole) of ctotonaldehyde and 40.0 of a 10% solu- 
tion of d~y hydrogen chloride in glacial acetic acid. The mixture 
was stirred until a homogeneous mass was obtained, and was allowed 
to stand for tl~ee days. The mass was then treated with water and a 
10% potassium hydroxide solution. The residue insoluble in alkali 
was treated with steam. The residue was a light-gray powder, com- 
pletely soluble in Claisen alkali, which on acidifying with dilute 
hydrochleric acid at 0*-2* C separates out as a white precipitate. 
This was filtered off, washed with water, and dried in a vacuum 
dessicator over phosphoric anhydride. Yield 26.4 g (89.2%); mp 65*- 
67* C. Found: C 80.89~, H 8.30a/~, OH 5.96; bromine number 54.05; 
MW 316.0 (by the cryoscopic method in benzene). Calculated for 
Cz0Hz4Oz: C 80.97%; H 8.970/o; OH 5.73%; bromine number 63.92; MW 
296.4. 

Methyl F~ez of IV. 14.8 g (0.08 mole) of IV, 18.5 g (0.13 mole) 
of methyl iodide, and 2.4 g of potassium hydroxide in 20 ml of 
methanol were boiled for 10 hours. The methanol and the methyl 
iodide were distilled off, and the residue was distilled in vacuo. 
Yield 7.6 g (55.8%); mp 45"-470 C, bp 2030-205 * C (2 mm). Found: 
C 81.78a/~, H 8.52a]~, MW 303.0. Calculated for Cz~H~602: C 81.24%; 
H 8.44%; MW 310.40. 

B e l l  ~te~ of IV. 13.0 g (0.043 mole) of IV, 50 ml pyridine, 
and 30.5 g (0.21 mole) of benzoyl chloride wese boiled for 10 hours. 

*The  IR s p e c t r u m  of a solut ion of IV in CC14 was 

r e c o r d e d  on a UR-10  appara tus  p rov ided  with a L i F  

p r i s m .  
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The reaction mass was treated with hot water, and the residue ex- 

tracted with carbon tetrachloride. Yield 8.5 g (56.0%; mp 62~ ~ C, 
bp 242~176 (3 mm). Found, %: C 80.75; H 7.03; saponification 
number 140.8. Calculated for C27H28Os, %: C 80.96; H 7.04; saponifi- 
cation number 139.8. 

2, 6, 7-Trlmechylehrom-8-ene (V). 7.5 g (0.025 mole) of IV was 

heated for 6 hr at 270* C in a flask provided with a reflux condenser. 
The product of the pyrolisis was distilled at atmospheric pressure. 
The distiliate was treated with a 10% solution of potassium hydroxide. 
The oil insoluble in alkali is separated and distilled under vacuum. 
Yield 1.05 g (24%) of V, colorless, oily liquid, bp 124"-125" C 
(5 ram), d~ ~ 1.0013, n}~ 1.5310, Found: C 82.80; H 8.58%; MRD 
53.80; bromine number 92.16. Calculated for CmHz40: C 82.71%, 
H 8.27%; MR D 52.99; bromine number 91.74. UV absorption specrzum 
in ethanol: )'max, nm 230, 250, 290; kmin, nm 240, 265, 285. The 
UV spectrum was recorded on a SF-4 apparatus. 

On acidifying the alkaline solution, 3, 4-xylenol separated out, 
and was identified by the mixed melting point with a sample of 
pure 3, 4-xylenol. 

The IR spectra were recorded and interpreted by M. N. Volkotrub, 
senior scientific coworket at the Scientific Institute for the Investi- 
gation of Polymer Chemistry (NIIkhimpolimer). 
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