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~-(4'-Chloro-2"-methyl-2"-butenyl)tet~ahydropyran and 2-(4"-chloro- 
2', 3"-dimethyl-2'-butunyl)tetrahydropyran react with organomagne- 
siam compounds and also with sodium amalgam with the formation 
of mixtures of the 2-(2'-alkenyl)tetrahydropyram corresponding to 
the initial chlorides and the 2-(3"-alkenyl)tetrahydropyrans corres- 
ponding to the allyl isomers of the initial chlorides. The structure 
and composi~ou of the products have been established by IR and 
NMR specttoscopy and by gas-liquid chromatography. 

We have p r ev ious ly  [2] d e s c r i b e d  a l ly l  ch lo r ides  of 
the t e t r a h y d r o p y r a n  s e r i e s  {I, ID obta ined by the 
addi t ion of 2 - c h l o r o t e t r a h y d r o p y r a n  to d ienes .  In the 
p r e s e n t  work,  these  compounds  w e r e  used  for  the 
syn thes i s  of u n s a t u r a t e d  homologs of t e t r a h y d r o p y r a n  
of i n t e r e s t  as  odor i fe rous  m a t e r i a l s .  The r e a c t i o n  
of the ch lor ides  I and H with o r g a n o m a g n e s i n m  c o m -  
pounds and sod ium a m a l g a m  takes  p lace  gene ra l l y  
by the fol lowing s c h e m e :  

CH a R t;~ 
H 2 ~  ~__C~2C! ~ O~t 

I I~=H il R~CH 3 

i l l .  I u  

V--VIII 

H2--C ~ C--CH~---R" ~ - - - C H 2 ~ - - - C ~ C H  2 

I l i a - - V i l l a  il" l l l l ) " - -V l l l l )  

i l l  R=H,  R '=H Vl R=H,  W=C2H5 
IV R=CH~, R ' = H  VII R=H,  R'=C~H7 

V R=CH~ W=CH3 Viii R=H,  W=i-CsHix 

The p roduc t s  obta ined d i s t i l l ed  wi th in  r e l a t i v e l y  
n a r r o w  r a n g e s  and w e r e  homogeneous  on c h r o m a t o -  
graphy in  a th in  l a y e r  of a l umina  [with benzene  as 
the eluant) .  The f o r m a t i o n  of i s o m e r s  of types  a 
and b (with a p r e d o m i n a n c e  of the  fo rmer )  was  e s t -  
ab l i shed f r o m  the da ta  of g a s - l i q u i d  chromatography ,  
f r o m  the IR s p e c t r a ,  and, for  compounds V and VI, 
a lso  f r o m  the NMR s p e c t r a .  On g a s - l i q u i d  e h r o m a t o -  
g r a m s ,  al l  the p roduc t s  gave two peaks of which the  
l a r g e r  [with the g r e a t e r  r e s o n a n c e  t ime)  we a s s igned  
to the i s o m e r  of type a and the s m a l l e r  to the i s o m e r  
of type b.  Two typica l  c h r o m a t o g r a m s  a r e  g iven in 
Fig .  1. In the IR s p e c t r a  of the s a m e  p roduc t s  V and 
VI [Fig.  2), the band of the s t r e t c h i n g  v i b r a t i o n s  of 
t h e - ~ C - - H  of the t e r m i n a l  C~-~CH~. group [3090-3100 
em -1) is  p r a c t i c a l l y  absen t .  In the r eg ion  of the  s t r e -  
tch ing  v i b r a t i o n s  of the  C-~-~C bond,  in  addi t ion to a 
band  at 1670 c m  -1 c o r r e s p o n d i n g  to a c en t r a l  pos i t ion  

of a double bond,  abso rp t ion  is  found at  1645 cm -1 

*For p a r t  V, see  [1]. 

due to a t e r m i n a l  double bond [3]. I ts  low in t ens i ty ,  
approx imat ing  to the i n t ens i t y  of the  abso rp t ion  at  
1670 c m  -1, shows that  the amount  of the i s o m e r  of 

20 I0 m ln  

Fig .  1. G a s - l i q u i d  c h r o m a t o g r ~ m s  
of m i x t u r e s  of the  2 - [ 2 ' - a l k e n y l ) -  

t e t r a h y d r o p y r a n s  V and VI. 

type  b is  s m a l l ,  s i nc e  abso rp t ion  in  this  r e g i o n  r i s e s  
sharp ly  with a d e c r e a s e  in  the  deg ree  of s y m m e t r y  
of the m o l e c u l e  about the double bond [4]. The IR 
s p e c t r a  of the other  p roduc t s  have a s i m i l a r  f o r m  
and a r e  d e s c r i b e d  in  the E x p e r i m e n t a l  pa r t .  A f u r t h e r  
con f i rma t ion  of the a s s u m e d  a s s i g n m e n t  of the peaks  
on the gas  c h r o m a t o g r a m s  can  be  obtained f r o m  the 
NMR s p e c t r a  [Fig.  3). The weak- f i e ld  r e g i o n  is  of 
the g r e a t e s t  i n t e r e s t  for  the d i s t i nc t ion  of s t r u c t u r e s  
of types  a and b .  The group of s igna l s  in  the r a n g e  
6 = 3 . 0 - 4 . 0  ppm r e l a t e s  to the  ~ p ro tons  of the r i n g  
[5]. In the s p e c t r u m  of p roduc t  V, in  the r e g i o n  of 
olef inic  p ro tons ,  which should  be  f r e e  f r o m  s igna l s  
in  the ca se  of compound Va, t h e r e  is  a s ing l e t  wi th  
6 = 4 .7  ppm be longing  to the t e r m i n a l  o lef in ic  p ro tons  
of compound Vb. The conten t  of compound Vb, c a l -  
cu la ted  f r o m  the  r a t i o  of the a r e a s  of the peaks  of the 
t h r e e  ~ p ro tons  of the  r i n g  and the two olef inic  p ro tons  
is  20%, which a g r e e s  wel l  with the ch roma tog raph ic  
data  (19.5%). In the NMR s p e c t r u m  of p roduc t  VI, 

�9 the  p r e s e n c e  of compound VIb is  shown in  a s m a l l  
d i s t o r t i on  of the s y m m e t r y  of the  t r i p l e t  of the o l e -  
f ln ic  p ro ton  [6 = 5 .6  ppm).  A c o m p a r i s o n  of a r e a s  
analogous to tha t  d e s c r i b e d  above enab les  u s ,  although 
v e r y  u n r e l i a b l y ,  to e s t i m a t e  the conten t  of compound 
VIb as  5% (6% acco rd ing  to the c h r o m a t o g r a m ) .  The 
compos i t ions  of the other  p r o d u c t s  ca lcu la ted  f r o m  
the c h r o m a t o g r a m s  a r e  g iven  in  the t ab le .  

P r o d u c t  IV p o s s e s s e s  an indole  odor and the  o thers  
f lo ra l  odors .  

EXPERIMENTAL 

Reaction of the chlccides I and II with ctganomagnesium com- 
pounds. Over 30 min, in drops, with stirring. 0. 04 mole of the 
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Fig. 2. IR spectra  of mixtures of the 2- (2 ' -alkenyl)-  
te t rahydropyrans V and VI. 
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F i g .  3. NMR s p e c t r a  of m i x t u r e s  of the  
2 - ( 2 ' - a l k e n y l ) t e t r a h y d r o p y r a n s  V and VI. 
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chloride was added to a solution of the alkylmagnesium halide 
obtained from 0.06 g-atom of magnesium in 30 ml of ether. The 
mixture was then boiled for 2 hours and t~eated with an excess of 
a saturated solution of NH4CI, and the ethereal layer was separated 
off. combined with an ethereal extract of the aqueous layer, and 
dried with MgSO4, after which the solvent was distilled off, and 
the residue was distilled in vacuum (see table). 

Reduction of the chlorides I and U with sodium amalgam. A 

mixture of 0. 027 rnolc of the chloride and 120 g of 2% sodium 

amalgam was stirred for 5 hr, after which 200 ml of water was 

added, the mixture was extracted with ether, the extract was dried 

with MgSO4, the solvent was driven off, and the residue was dis- 

tilled in vacuum (see table). 

Gas-chromatographic analysis was carried out on a UKh-1 in- 

strument, caxrier gas N 2, column containing 20% of silicone oil on 

diatomite brick. 
The IR spectra were recorded in a thin layer on a UR-10 instru- 

ment with a NaC1 prism in the 700-1800 cm -1 region and a LiF 
prism in the 2600-3200 cm -1 region. Tbe following weak bands 
were observed: Ill 1645, 1670 (3100 absent); IV 1645, 1670 (in- 
flection), 3090 (v.w.) ;  VIII 1645, 1670 (3100 absent); VII 1640 
(inflection), 1670, 3090 em -1 . 

The NMR spectra were taken on a JNM-3 inslxument (40 MHz) 
with hexamethyldisiloxane as standard. 
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