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ORGANIC PREPARATIONS AND PROCEDURES, 2 ( 4 ) ,  291-294 (1970)  

l-TET-BUrYLl,3-PROPANEDIOL - 
R. 0. Hutchins and Frank J. Dux 

b x e l  University 
Philadelphia, Pennsylvania 19104 

Deparbnent of chemistry 

(CH3)3CCH0 + BrCH2C02C2H5 Zn > (CH3I3CCH0HCH2CO2C2H5 

( CH3) 3CCHOHCH2C02C2H5 (CH3)3CC!HOHCH2CH20H 

In recent years, the surge of interest in conformational analysis 

of heterocycles has created a need for synthetic procedures leading to 

substituted heterocycles, especially those with one or more t-butyl 

p u p s  attached. A particularly useful class of precursors to such 

systems is variously substituted lY3-propanediols which may be ultimately 

converted to several important types of heterocycles including 

1 , 3-dioxanes 1,3-dithianes, 1,3-oxathianes and other derivatives 

containing an additional heteroatm at position 2. 

describes the preparation of the previously unreported 4,4-&thyl- 

1,3-pentanediol (l-~-butyl-l,3-propanediol) which may be utilized to 

synthesize 4-t-butyl - heterocycles of the general type I. 

2 

This article 

PR Z 

X, Z = 0, S, N 

Y = C, P, B 

I 

EXPERDENTAL, 

Ethyl 3-hych.oxy-4,4-dinaethylpentanoate. 

flask equipped with a magnetic stirrer, dropping funnel and condenser 

protected with a drying tube is placed zinc dust (20 g, 0.31mle). 

In a dry 2504., 3-necked 
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R .  0 .  HUTCHINS AND F. J. DUX 

Ethyl branoacetate (41.7 g ,  0.25 mole) and 2,2-dimethylpropanal (26.7 g ,  

0 .31mole)  are dissolved in 40 ml. of benzene and 1 0  ml. of e ther  and 

then placed in the  dropping funnel. 

solution is added and the f lask  is  warmed s l i g h t l y  u n t i l  reaction is 

in i t ia ted .  

such a rate t h a t  gentle reflux i n  maintained; about 2 hr. are required. 

After addition is romplete, the m i x t u r e  is  refluxed f o r  30 f i n . ,  then 

poured i n t o  200 ml. of cold 10% aqueous su l fur ic  acid,  f i l t e r e d ,  and 

the aqueous phase is  then extracted with 50 ml. of ether. 

d i n e d  ether-benzene solution i s  washed successively with two 1 0  ml. 

portions of 5% s u l f w i c  acid,  10 m l .  of 10% aq. sodium carbonate, 

again with 1 0  ml. of 5% sul fur ic  acid and then dried over anhydrous 

magnesium sulfate. 

rotary evaporator t o  afford crude e thyl  3-hydroxy-4,4-dimethyl-pentanoate 

which can be used d i rec t ly  in the  reduction s tep  belm. 

of the  hydmxy ester is desired,  the  crude product is neutralized with 

alcoholic potassium hydroxide and then f rac t iana l ly  d i s t i l l e d  at  

reduced pressure t o  give 27.1 g (62%) of pure ester bp 49-51°/0.62 mn. 

The i.r. spectrum (neat)  showed major peaks at 3510, 2981, 1302,  1164,  

and 1025  an-'; nmr (CDcl3) in ppm, 0.92 ( s i n g . ,  9H) ,  1 .27  ( t r i p l e t ,  

J = 7.2Hz), + 2.5 (mult., 2H),  3.74 (doub. of doub., IH), 4 .21  

(quartet ,  J = 7.2Hz, 2H).  

Approximately 1 0  ml. of the 

The remainder of t h e  solution is then added slawly at 

The 

Solvent is  removed at reduced pressure on a 

If i so la t ion  

g. Calcd. for CgH1803: C,  62.04; H ,  10.42. Found: C,  62.23; 

H ,  10.61.  

4,4-Dhthyl-l ,3-pentanediol.  

mechanicdl stirrer, dropping funnel, nitrogen-inlet tube and condenser 

A dzy 3-necked f lask  f i t t e d  with a 
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protected with a drying tube i s  charged with a slurry of l i t h ium 

aluminum hydride (10.0 g, 0.263 mole) i n  350 ml. of anhydrous ether. 

To t h i s  is  added dropwise a solut ion of e thyl  3-hydroxy-4,4- 

dimethylpentanoate (27.1 g, 0.15 mole) in 

ether at such a rate that gent le  re f lux  i s  maintained; approximately 

4 hr. is required. 

hydrolyzed by t h e  cautious dropise addition of 1 0  ml. of w a t e r  

follawed by 30 ml. of 15% aq. sodium hydroxide and f i n a l l y  1 0  ml. of 

water. 

e ther ,  and the  e ther  solut ion dried over anhydrous magnesium sulfate. 

The solvent is  rernoved under reduced pressure,  the residue cooled 

and t h e  white c rys ta l l ine  product f i l t e r e d  and recrystallized fxwn 

benzene t o  afford 16.9 g (82%) of 4,4-dimethyl-l,3-pentandiol, mp 

65.5-66OC. 

1362, 1087, 1058 and 970 on-’; mr (CDcl3) in ppn, 0.92 ( s i n g .  9H) ,  

- ca, 1 . 7  (mult., 2H) ,  E, 3.22 (broad, lH), 3.52 ( b m a d m l t . ,  2H1, 

3.86 (broad t r i p l e t  , 2H). Repeated recrys ta l l iza t ion  fm benzene 

gave the analytical sample, mp. 66OC. 

100 ml. of anhydrous 

After addition is complete, the m k d x r e  i s  

The mixture is  filtered, the  salts washed thoroughly with 

The i.r. spectrum (KBr) shawed major peaks at 3280, 2955, 

- Anal. Calcd. for 5 H l 6 O 2 :  C,  63.60; H,  12.20; 0, 24.20. 

Found: C, 63.75; H,  12.04; 0, 24.48. 

RETErnrn 
1. E. L. E l i e l  and Sr. M. C. Knoeber, J. Am. Chem. Soc., 90, 

3444 (1968), provide general  synthet ic  procedures f o r  preparing 
1 , 3-dioxan~s frcsn 1 , 3-pro~anediols.  

For a general p r o c e h  for converting l ,3-pro~anediols ,  v i a  
the di tosylates  , to  the  corresponding d i t h i o l s  and subsequently 
t o  subst i tuted 1,3 dithianes see: E. L. E l i e l  and R. 0. Hutchins, 
J. Am. Chem. Soc., 91, 2703 (1969). 
be used to  convert c 3  diols to  1,3-mercaptoalcohols (v ia  t h e  

2. 

k shilar procedure m y  
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R. 0 .  HUTCHINS AND F. J. DUX 

mnotosyl alcohol) which i n  turn react readily with aldehydes t o  
afford 1,3-oxathianes. 
methods leading t o  substi tuted 1,3-propanedian-tines for use in 
preparing 1,3-diazanes and related heterocycles. 

We are currently exploring synthetic 

(Received July 6, 1970) 
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