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2 - C h l o r o -  and 2 ,3 -d i ch lo ro t e t r ahydropyrans  add to vinyl ace ta te  in the p r e sence  of SnC14 with 
the fo rmat ion  of the co r respond ing  gem-ace toxych lo r i de s .  The addition of 2 - c h l o r o t e t r a h y d r o -  
pyran  to i sopropenyl  ace ta te  is accompanied  by the spli t t ing out of HC1 and the fo rmat ion  of 
the cor responding  subst i tuted enol ace ta te .  The reac t ion  products  have been hydro lyzed  to 
a ldehydes and ketones .  

We have p rev ious ly  shown [1] that va r ious  a ldehydes  of the t e t r ahydrofu ran  s e r i e s  can be obtained 
f r o m  2 -ch lo ro t e t r ahyd ro fu rans .  In the p re sen t  work  we have es tabl i shed the poss ib i l i ty  of obtaining o ther  
carbonyl  compounds of the t e t r a h y d r o p y r a n  s e r i e s  s im i l a r l y .  

2 - C h l o r o -  and 2 ,3 -d i ch lo ro t e t r ahydropyrans  r eac t  with vinyl aceta te  in the p r e s e n c e  of SnC14 in CC14 
with the fo rmat ion  of addition produc ts .  2 -C h lo ro t e t r ahyd ropy ran  adds to isopropenyl  ace ta te  with the 
s imul taneous  spli t t ing out of hydrogen chlor ide .  The compounds obtained a re  hydro lyzed  to a ldehydes  and 
ketone s: 

. / x  s.c,, ~ x  o a _ ~ / x  

~CI OCOCH 3 CH2~HCI ~CH2CHO 
I, II OCOCH 3 IV, V 

+CH2=~ CH3 SnCI~ ~XO~ O H - ~  

\CI OCOCH~ CH=CCH3 CH2COCH3 
�9 J 

I,IV X=H; II, V X=CI I l l  OCOCH 3 Vl 

The hydro lys i s  of I and II was  effected in aqueous dioxane solution in the p r e s e n c e  of sodium b ica rbon-  
ate,  while 1II was  hydro lyzed  with alcoholic alkali .  

The s t r u c t u r e s  of compounds I and III were  conf i rmed  by the i r  NMR spec t r a  (see Fig.  1). The spec -  
t r u m  of compound I has  the following s ignals :  a t r ip le t  of the proton of the side chain mos t  r emote  f r o m  the 
nucleus (5 6.60 ppm,  g = 7 Hz; the proton apparen t ly  in te rac t s  with the 2-pro ton  of the r ing with g = 2 Hz); 
the s ignals  of the 2-pro ton  of the r ing (the two components  with 6 3.90 and 4.00 ppm are  mos t  p robab ly  due 
to two d i a s t e r e o m e r s  of compound I) ; the s ignals  of the 6 -pro tons  (6 about 3.4 ppm);  a s t rong signal of the 
acety l  protons  (apparent ly  of two d i a s t e r e o m e r s  with 6 2.09 and 2.11 ppm) supe r imposed  on the s ignals  of 
the methylene group of the side chain (the e x t r e m e  components  can be seen) ; and the signals  of the 3,4,5- 
p ro tons  of the r ing (6 about 1.5 ppm).  

* For  Communicat ion  XIII, see [1]. 
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TABLE 1. 

m - ~ C H Cl C o o ~L formula 
] 

I100 2/11207 1,4 V 499  - 17,27 - 
II 94(1) 112391 1,47 9154152f541911C9 1, 2 3 -- -- 2 9 2 5  - -  

Ill 108(2) 1,0069 1 4549 4945 49,44 CIoHI003 65,13 9,52 -- 6 5 , 2 2  
IV 98(15) 1,0268 1,4512] 34,18133,95]C7H~202 ~' ~ 65,50 9,43 -- 65,59 
V 94(3) 1 1842 1 4709] 38 99139 05] CTH~C102T -- ~ ~21 78 -- 

VI 55(2) 019914 l i4484138191139',60/ CsH140~ :t 662019,43 "" 67,56 

Calc. % 

H C1 

- -  1 7 , 1 8 4 8  

9,-52 29,42 5554 

9,44 21"~4 66 / 78 
- -  45  

*2,4-Dini trophenylhydrazone:  mp 104~ Found ~: N 16.85; 
C13H16N405. Calculated %: N 16.29. 
T2,4-Dini t rophenylhydrazone:  mp 114~ Found%: N 17.75. 
C13H15C1N405. Calculated%: N 18.10. 
$2,4-Dini t rophenylhydrazone:  mp 122~ Found %: N 15.23. 
Ct4HisN405. Calculated %: N 15.65. 

~,0 ~s ,:0 ~s ,:0 ~ 20 ,;5 , : 0 s  
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Fig. 1. NMR spect ra :  1) 2 - (2 ' -  
acetoxyprop-1 '-enyl) t e t r ahydro -  
pyran  (lid ; 2) 2 - (2 ' - ace toxy-2  ' -  
chloroethyl) te t rahydropyran  (I). 

The NMR spect rum of compound III is s imi lar  to the spec t rum 
of the analogous e s t e r  of the te t rahydrofuran  ser ies ,  published p rev i -  
ously [1]. The 2-proton of the ring is cha rac te r i zed  by 66 .85  ppm 
and in teracts  with the olefinic proton and the 3-protons of the ring 
with J values of, respect ively ,  17 and 7 ttz. The spec t rum also has 
the doublet of the olefinic proton (56.09 ppm), the signals of the 6- 
protons  (4.08 ppm), and the singlets of the methyl groups on a back- 
ground of the signals of the other  protons  of the ring. 

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

Reaction of the Chlorides with Enol Acetates .  A solution of 0.3 
mole of a f resh ly  distilled chloride in 80 ml of dry  CC14 was t rea ted  
with 8 ml of a 10% solution of SnC14 in CC14. With s t i r r ing,  0.3 mole 
of an enol acetate was added dropwise,  and the mixture was s t i r red  
for  another 1-2 h (25~ and left for two days,  after  which 1 ml of 
pyridine and 30 ml o f  pet ro leum ether  were added and, af ter  40 rain, 
it was f i l tered through a l ayer  of alumina (2 cm). The solvent was 
evaporated off and the residue was distilled in vacuum (see Table 1). 

Te t rahydropyran-2-y lace ta ldehyde  (IV). A mixture of 6.2 g of compound I, 50 ml of dioxane, 20 ml 
of water ,  and 3 g of NaHCO 3 was heated at 75-90~ with vigorous s t i r r ing .  The course  of the hydrolys is  
was followed by th in- layer  chromatography  on alumina. After  the disappearance of the start ing mater ia l ,  
the react ion mixture  was s t i r red  with 50 ml of ether,  and the organic l ayer  was separated off and dried with 
MgSO4, the solvent was evaporated off, and the residue was distilled in vacuum (see Table 1). 

(3-Chlorote t rahydropyran-2-yl )  acetaldehyde (V) was obtained s imi la r ly  f rom 11.8 g of compound II, 
175 ml of dioxane, 20 ml of water ,  and 5.5 g of NaHCO 3 (see Table 1). 

Te t rahydropyran-2-y lace tone  (VI). With vigorous s t i r r ing  at 50~ a 20% solution of KOH in ethanol 
was added dropwise to a solution of 1.5 g of compound III in 50 ml of ethanol containing thymolphthalein. A 
minimum excess  of alkali in the solution was maintained in accordance with the color  of the indicator.  The 
course  of the hydrolys is  was followed by th in- layer  chromatography on alumina. After the disappearance 
of the start ing mater ia l ,  the solution was diluted twofold with water  and extracted with ether,  the extract  
was dried with MgSO4, the solvent was evaporated off, and the residue was distilled in vacuum. 

The NMR spec t ra  were  taken on a JNM-3H-100 (100 MHz) inst rument  using 30% solutions in CC14 with 
hexamethyldisi loxane as internal standard.  The authors are  grateful  to A. V. Golovin for taking the spect ra .  
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