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Heating a ry l  vinyl e thers  with crotonaldehyde and cinnamaldehyde f o r m s  2 - a r y l o x y - 4 -  
methy l (phenyl ) -3 ,4 -d ihydropyrans .  In these  adducts, the double bond of the d ihydropyran 
r ing  p o s s e s s e s  a high r eac t i v i t y  and read i ly  adds hydrogen,  halogens ,  and phenols.  

Crotonaldehyde and cinnamaldehyde r ead i ly  f o r m  adducts by the  diene synthes is  with alkyl vinyl 
o thers  [1, 2]. We have es tab l i shed  p rev ious ly  that  a ry l  -vinyl e thers  p lay  the ro le  of dienophiles on r eac t ion  
with ac ro le in  [3]. 

The p r e s e n t  work  was devoted to a study of the condensat ion of vinyl e thers  of phenol (I), of o - ,  m - ,  
and p - c r e s o l s  0 I - IV) ,  of 2 ,4-xylenol  (V), and of o-f luorophenol  (VI) with crotonaldehyde and cinnamaldehyde.  
The reac t ions  take place  in 10-12 h at 180-200~ i .e . ,  they requi re  a longer  t ime  at a h igher  t e m p e r a t u r e  
than in the case  of ac ro le in .  The p r o p e r t i e s  of the adducts a r e  given in Table 1. The p r e s e n c e  in the IR 
s p e c t r a  of these  compounds of absorp t ion  bands at  1080, 1093, and 1108 cm -~ shows the i r  py ran  s t ruc tu r e ,  
and the bands in the 1650-1660 cm - I  region indicate the p r e s e n c e  of a double bond in this r ing.  The i r  
pur i ty  was conf i rmed  by  th in - l aye r  ch romatography .  

The 2 -a ry loxyd ihydropyrans  VII and X r ead i ly  r e a c t  with phenols in the p r e s e n c e  of acid ca ta lys i s  
with the fo rmat ion  of the mixed ace ta l s  XV]II-XXI as the sole products .  No d ispropor t ionat ion  of the p rod-  
ucts of this r eac t ion ,  as in e a r l i e r  s tudies ,  was found [4]. 
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R=CH~, C6H5; R'=H, 2-, 3-, 4-CH3, 2,4-(CH3)2,o.F; R"=H, CI 

The chlor inat ion of compound VII and X mus t  be c a r r i e d  out in the cold in ca rbon  t e t r ach lo r ide  so -  
lut ion,  and the chlor ine  mus t  be  added to the adducts .  The r e v e r s e  o rde r  of mixing the r eac tan t s  leads to 

* For  Communicat ion VIII,  see  [51. 
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54,6', CmH1402 75,83 
59,21 CmHi60~ 76,21 
59,2~ C,3H~sO2 '76,42 
59,2 C~3H1602 176,30 
63,8 CI4Hz80~ ]7634 

C~2H13FO~ 69.57 
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7,01 81,20 6,771 58 
E 

pronounced res in i f ica t ion .  The p resence  of a methyl  group in the pyran r ing apparent ly  i nc rea se s  the 
mobili ty of the halogen atoms in compounds XXII and XXII-I. Thus,  the products  of the chlor inat ion of 4- 
methy l -2 -phenoxy-3 ,4 -d ihydropyrans  are  less  stable than the analogous der iva t ives  of 2 - c r e s o x y - 3 , 4 -  
dihydropyr  an [5]. 

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

The initial vinyl e thers  were  obtained f rom the corresponding phenols and acetylene in an autoclave [6]. 

4 -Methyl -2-phenoxy-3 ,4-d thydropyran  (VII). A mixture  of 60 g (0.5 mole) of I and 35 g (0.5 mole) of 
crotonaldehyde was heated in an autoclave at 180~ for  10 h. Disti l lat ion of the reac t ion  products  yielded 
10 g of I,  6 g of crotonaldehyde,  and 71.2 g (75%) of VII. Compounds VI-ff-XII were  obtained s imi la r ly .  
Mixtures of I and IT with cinnamaldehyde were  kept at 2 00~ for  15 h. The adducts XHI and XIV w ere  c r y s -  
ta l l ized f r om dioxane or  hot ethanol.  

4 -Methy l -2-phenoxyte t rahydropyran  (XV). A mixture  of 19 g (0.01 mole) of VII, 0.3 g of Raney nickel,  
and 30 ml of ethanol was sa tura ted  with hydrogen for 16 h. Dist i l lat ion yielded 1.76 g (92%) of XV with 
bp 133~ (10 mm);  n~ 1.5101; d] ~ 1.0326. Found, %: C 74.86; H 8.54; MR D 55.61. C12H160 2. Calculated, %: 
C 75.00; H 8.33; MR D 55.10. 

2 - (p -Cresoxy) -4 -me thy l t e t r ahydropyan  (XVI) was obtained s imi la r ly  with a yield of 96%, bp 161~ 
(17 mm);  n~  1.5080; d} ~ 1.0176. Found, %: C 75.53; H 8.91; M_R D 60.34. C~H1802. Calculated, %: C 75.72; 
H 8.78; M_R D 59.72. 

2 -Phenoxy-4 -pheny l t e t r ahydropyran  (XVI-I) was obtained by hydrogenating XIII in absolute dioxane, 
y ie ld  76%, mp 76-78~ Found, %: C 80.23; H 7.00. C17H180 2. Calculated, %: C 80.31; H 7.09. 

2 - (p -Cresoxy) -4 -me thy l -6 -phenoxy te t r ahydropyran  (XX). Th ree  drops of dioxane sa tu ra ted  with hy-  
drogen chlor ide  was added to a mixture  of 4.1 g (0.02 mole) of IV and 1.88 g (0.02 mole) of phenol. The 
t e m p e r a t u r e  of the mix ture  r o s e  to 43~ After 30 min, the solidifying reac t ion  product  was c rys t a l l i zed  
f r o m  ethanol.  This gave 5.6 g (95%) of XX with mp. 89-91~ Found, %: C 76.29; H 7.45. C19H2203. Cal- 
culated,  %: C 76.51; H 7.38. 

The following we re  obtained under the same conditions: 

4-1VIethyl-2,6-diphenoxytetrahydropyran (XVIIJ) (yield 92%, mp 71-73~ Found %: C 76.21; H 7.04. 
CisH2003. Calculated, %: C 76.21; H 6.93). 6 - (p-Chlorophenoxy)-4-methyl -6-phenoxyte t rahydropyan  (XIX) 
(Yield 95%, mp 106-109~ Found, %: C 67.81; H 5.96; C1 11.14. CisH19C103. Calculated, %: C 67.81; 
H 5.96; C1 11.38). 2 - (p -Chlo rophenoxy) -6 - (p -c resoxy) -4 -methy l t e t r ahydropyran  (XXI) (Yield 98%, mp 
105-107~ Foun;d, %: C 68.69; H 6.11; C1 11.03. CIgH21C103. Calculated, %: C 68.57; H 6.32; C1 10.68). 
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2,3-Dichloro-4-methyl-6-phenoxytetrahydropyran (XXII). At-20~ 1.42 g (0.02 mole) of chlorine 
in 30 ml of CC14 was added to a solution of 3.8 g (0.02 mole) of VII in 50 ml of CC14. After an hour, the 
solvent was distilled off in vacuum to constant weight. This gave 5.22 g (~ 100~o) of XXII: n ~  1.5358; 
d~ ~ 1.2985. Found, %: C 54.31; tt 5.25; C1 28.3. C12H14C1202. Calculated, ~0: C 54.88; H 5.31; C1 27.75. 

2 ,3-Dichloro-6-(p-cresoxy)-4:methyltetrahydropyran (XXII]) was obtained in a similar  manner to 
XXII, n~ 1.5330; d~ ~ 1.2801. Found, ~0: C 56.47; H 5.88; C1 26.34. C13H1GC1202. Calculated, ~0: C 56.73; 
H 5.82; C1 25.82. 
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