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In cont inuat ion  of  a s tudy of  aee ty len ic  5 - g l y c o l s  [1-3], we have inves t iga ted  the hydra t ion  r eac t i on  
of  a s e r i e s  of  acye l i c ,  cyc l i c  and a l i p h a t i e - a r o m a t i c  s e c o n d a r y - t e r t i a r y  5 - g t y e o l s  in the p r e s e n c e  of  
m e r c u r y  sulfate .  In this  way  it was  e s t ab l i shed  that  an ~ -ke tog lyco l  was  f o r m e d  in 60-80% yield  in c o n s e -  
quence of  the p r inc ipa l  c o u r s e  of  the r eac t ion .  In the ease  of  l - ( 1 - h y d r o x y c y c l o p e n t y l )  p e n t - l - y n - 4 - o l  the 
c o r r e s p o n d i n g  ke tog lyco l  fa i led  to s e p a r a t e  s ince  it r e ad i l y  d i m e r i z e s  unde r  the r eac t ion  condi t ions  and 
a l so  on d is t i l l a t ion  into a t r i c y c l i c  dioxane (IIIf). 

C h r o m a t o g r a p h y  of  the r eac t ion  p roduc t  on a luminum oxide showed that  the ke tog lyeo i s  a r e  c o n t a m i -  
nated by two subs t ances  one of  which c o r r e s p o n d s  to the c r y s t a l l i n e  dioxane.  The second  con taminan t  was  
a s s u m e d  by us to be t r i - s u b s t i t u t e d  5 - p y r o n e  (V). The f o r m a t i o n  of  6 - p y r o n e s  was  o b s e r v e d  p r e v i o u s l y  
dur ing hydra t ion  of  p r i m a r y - t e r t i a r y  5 - g l y c o l s  [2] but in l a r g e r  amount~ 

2, 6, 6 - T r i m e t h y t t e t r a h y d r o - 5 - p y r o n e  (V) was  s e p a r a t e d  with the aid o f  co lumn  e h r o m a t o g r a p h y  on 
A120 a f r o m  2 - m e t h y l h e p t - 3 - y n e - 2 ,  6-diol .  An absorp t ion  band of  f r equency  1724 c m  - t  was  p r e s e n t  in i ts  
IR s p e c t r u m ;  mul t ip le  bands  and OH g r o u p s  w e r e  absent .  The c o n v e r s i o n s  a r i s i n g  may  be e x p r e s s e d  by 
the s cheme  

RRtCOHC~CCH2CHOHCHa (i) 
l 

RR'COHCOCH2CH~CHOHCH $ (II) [RR'COHCH2COCH~CHOHCHaJ (IV 1 

~ ,  ~ o  o-/cu~ o 

1', = CHs; I t ' =  C2H5 (a), Call7 (b), C~H~ (c), C6H5 (d); 
R = R' ~ CsH~ (e); I~R' = CsHs (f) 

EXPERIMENTAL 

Hydration of 3-Methyloet-4-yne-3, 7-diol (la). Ether (200 ml) was added to a solution 
of HgSO4, prepared from 2.04 g HgO, 1.8 ml cone. H2SO4, and i0 ml water, and 25 g glycol added over 2 h. 
The reaction mixture was neutralized with Na2COa, the precipitate filtered off, and the filtrate dried with 
K2CO 3. After removal of the ether, the residue was distilled in vacuum. Two fractions were isolated: i) 
87-92 ~ (3 ram), 1.95 g; nD2~ 1.4548; 2) 97-100 ~ (3ram), 22.30 g; nD 2~ 1.4586. On a second distillation of 
fraction 2, 3-methyloctan-4-one-3, 7-diol (IIa) (21 g; 80.3%) was obtained with b.p. 97 ~ (2 ram) ; nD2~ 
1.4616; d42~ 1.0218. Found: C 62.01; H 10.39% MR 46.7. Csiff1803. Calculated: C 62.06; H 10.34% ; MR 46~ 
2, 6, 6-Trimethyltetrahydro-5-pyrone (Va) (0.4 g) was isolated, by column chromatography on AI203 using 
the system benzene-ether (3:2), from the products of several experiments on the hydration of 2-methylhept- 
3-yn-2, 6-diol. 

4 - M e t h y l n o n - 5 - y n e - 4 , 8 - d i o l  ( I b ) . _  The g lyco l  (15 g ) w a s  hydra ted  in e t h e r  in the p r e s e n c e  
of  a solut ion of  HgSO 4 p r e p a r e d  f r o m  1.7 g HgO, 1.5 ml  conc.  H2SO 4 and 2 ml  H20. Two f r a c t i o n s  w e r e  
i so la ted  f r o m  the r e a c t i o n  p r o d u c t s  on d is t i l la t ion  in v a c u u m  at 1.5 r am:  1) 96-101 ~ 0.9 g;  nD2~ 1.4504. 
2) 102-103 ~ 11.4 g;  riD2~ 1.4606. Af te r  a second  d is t i l l a t ion  of  f r ac t i on  21 10 g (74.5%) 4 - m e t h y l n o n a n - 5 - o n -  
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4,8-diol  (IIb) was i so la ted  of b.p.  105-105.5 ~ (1.5 mm); nD 2~ 1.4581; d42~ 1.0026. Found: C 63.51; H 10.68%; 
MR 51.00. C10H2003. Calculated: C 63.78; H 10.71%; MR 51.4o 

6 - M e t h y l u n d e c - 7 - y n e - 6 ,  1 0 - d i o l  ( I c ) .  The glycol (30g) was hydrated under analogous 
conditions.  Two f rac t ions  were  isolated on dist i l lat ion of the hydrat ion products  in vacuum at 3 ram: 1) 
111-120 ~ 2.1 g; nD 2~ 1.4551; 2) 142-145 ~ 22.16 g; nD 2~ 1.4582. 6 -Methylundecan-7-one-6 ,  10-diol (IIe) 
{21.5 g: 74.3%) was obtained f r o m  a r epea t  dist i l lat ion of f rac t ion  2 having b.p. 128-130 ~ (2 ram); riD2~ 
1.4575; d420 0.9780. Found: C 66.20; H 11.17%; MR 60.20 C12H2403. Calculated: C 66.66; H 11.11%; MR 
60.10. 

2 - P h e n y l h e p t - 2 - y n e - 1 ,  6 - d i o l  ( I d ) .  The glycol (30g) was hydra ted  under the same 
conditions. Two f rac t ions  were  i so la ted  on dist i l lat ion in vacuum at 3 ram: 1) 151-158 ~ 0.91 g; riD2~ 
1.531; 2) 158.5-160 ~ 24.87 g; riD2~ 1.5340. On repea t  dist i l lat ion of f rac t ion  2), 23 g (76%) ketoglycol of 
b.p. 152"153 ~ (2.5 mm);  nD2~ 1.5337 was obtained. Some (5 g) of f rac t ion  2 was chromatographed  on a 
column of AI203 and eluted with benzene and e ther  (3:2). A single a -ke tog lyco l  (IId) (3 g) was isolated; 
nD 20 1.5309; d42~ 1.1132. Found; C 70.30; H 8.24%: MR 61.68. C13H1303. Calculated: C 70.27; H 8.10%; 
MR 61.69. 

1,  1 - P h e n y l h e x - 2 - y n e - 1 ,  5 - d i o l  ( I e ) .  The glycol (18g) was hydrated under analogous 
condit ions.  Two f rac t ions  were  obtained on vacuum dist i l lat ion at 9 ram: 1) 177-184 ~ 4.72 g; nD2~ 1.5814; 
2) 184-185 ~ 7.35 g; nD 2~ 1.5830. Frac t ion  2 (5 g) was ch romatographed  on a column of alumina.  Keto-  
glycol (IIe) (3.5 g) was isolated;  nD2~ 1.5718; d420 1.1420. Found: C 76.13; H 7.18%; MR 81.81. C18H2003 . 
Calculated: C 76.0; H 7.00%; MR 81.18. 

1 - ( 1 - H y d r o x y c y c l o p e n t y l ) p e n t - l - y n - 4 - o l  { I f ) .  The glycol (21g) was hydrated under 
the same conditions.  Two f rac t ions  were  i so la ted  on dist i l lat ion of the reac t ion  product  in vacuum at 6 ram: 
1) 100-108 ~ , 1.37 g; riD2~ 1.4747; 2) 110-114 ~ 15.5 g; nD2~ 1.4839. 

Both f rac t ions  were  mixed with c ry s t a l s  and on keeping for a day c rys t a l l i zed  as 2, 5-dicyclopentyl-  
3 , 6 - d i - ( 2 - m e t h y l - t e t r a h y d r o - a - f u r f u r y l )  dioxane (IIIf); m.p.  64-65 ~ (n-pentane). IR spec t rum (frequency 
in cm-1): 2995 s t rong,  2880 medium,  1450 medium,  1385 medium,  1360 medium,  1315 medium,  1280 
medium,  1200 medium,  1150 v e r y  strong,  1085 v e r y  strong,  1050 strong,  1003 v e r y  strong,  960 strong,  
890 medium,  855 medium,  820 weak, 776 v e r y  weak. 

C O N C L U S I O N S  

The hydrat ion of five s e c o n d a r y - t e r t i a r y  5-glycols  of acycl ic ,  a l icycl ic  and a l ipha t i c -a romat ic  
s t ruc tu re  has been studied. The cor responding  a -ke tog lyco l  is fo rmed  f rom the main course  of the react ion.  
In the case  of 1 - (1 -hyd roxy -cyc lopen ty l )pen t - l - yn -4 -o l ,  the u l t imate  product  of hydrat ion is the c o r r e s p o n d -  
ing t r i cyc l i c  dioxane. 
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