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Abs t rac t  - Treatment o f  5 -subst i tu ted 4-ethoxyoxazolidin-2-ones (10a-f ,  13a,b) 

w i t h  a l l y l t r i m e t h y l s i l a n e  i n  the  presence o f  t i tan ium t e t r a c h l o r i d e  gave t h e  

corresponding t rans-4 .5-d isubst i tu ted oxazol id in-2-ones (14a-f, 16a,b), 

r espec t i ve l y ,  w i t h  h igh d i a s t e r e o s e l e c t i v i t y .  Me tha l l y l a t i on  o f  13a,b w i t h  

methal lyl t r imethyls i lane y i e l d e d  16c,d, respect ive ly .  Ring cleavage of 14a-f 

afforded the corresponding three v i c i n a l  amino a lcoho ls  (17a-f), r e s p e c t i v e l y .  

V i c i n a l  amino a l coho l s  are b i o l o g i c a l l y  impor tant  c l a s s  o f  compounds as exemp l i f i ed  by ephedrine @ )  
1 and r e l a t e d  compounds and s t a t i n  (E).2 For the  preparat ion o f  v i c i n a l  amino a l c o h o l i c  s t ruc tu res .  

an ion ic  cen te r  o f  3 possessing the appropr ia te  subs t i t uen t  a t  n i t r o g e n  has been used t o  i n t roduce  a  
4 

hydroxya lky l  group a t  the  a - p o s i t i o n  of n i t rogen.3  On the other hand, f j -acyl iminium s a l t s  have been 

w ide l y  app l i ed  t o  a  format ion o f  carbon-carbon bond a t  t h e a - p o s i t i o n .  Fused oxazol id in-2-ones such 

as 3a,b,' prepared by c y c l i z a t i o n  of the  iminium ion  ( E ) ,  were used t o  a  synthes is  o f  a-(a ' -hydroxy- 

alky1)- f j -heterocycles by cleavage of the  oxazo l id inone r ing.  We i nves t i ga ted  an a l k y l a t i o n  of E i n  

the expecta t ion  t h a t  the  a l k y l a t i o n  would proceed from the l ess  hindered face of b. Ring cleavage 

o f  the  a l k y l a t i o n  products,  t rans-4 ,5-d isubst i tu ted oxazolidin-2-ones, a t t a i ned  t h e  d ias te reose lec t -  

i v e  synthes is  of v i c i n a l  amino a lcoho ls .  The r e s u l t s  o f  our s tud ies  a re  descr ibed i n  t h i s  paper. 

2b: R,=CHzCH2Ar; 3a: R=Me; - - 3b - 
CH2CH2CH=CHSiMe3 E t  R=Me; Et;  n-Pr; CSHS 
R,=Me; Et; n-Pr; 

Ar-benzene o r  
CSHS 

Heteroaromat ic 



The 5-subst i tu ted 4-ethoxyoxazol idin-2-ones (10a-f, 13a,b), used fo r  generat ion of the  iminium 

sal ts,  were prepared as fo l lows.  A l k y l a t i o n  of 5-rnethyloxazolidin-Z,4-dione ( s ) ~  Me1 ( E t I  f o r  

and a l l y 1  bromide f o r  &), KOH, dimethyl  su l fox ide,  room temperature, 10 h  a f f o rded  8a-c7 i n  78-80 

% y i e l d .  The same reac t i on  by the  use of 5-ethyloxazolidin-2.4-dione (%16 i ns tead  o f  S gave 8d-f. 

The r e a c t i o n  of methyl l a c t a t e  (z)  w i t h  isocyanates (&; 1.2 equiv)  i n  to luene under r e f l u x  f o r  

3 h, fo l lowed by f u r t h e r  heat ing  a t  175-180°C i n  the  presence of p y r i d i n e  (15 equ iv )  f o r  10 h  a l s o  

gave 8a-c v i a  7a-c i n  80-83 % y i e l d  from %. The same r e a c t i o n  of e t h y l  a-hydroxybutyrate w i t h  & 

afforded 8d-f, respec t i ve l y .  The r e a c t i o n  of methyl e s t e r  of (S ) - ( - ) -ma l i c  ac id  w i t h  6a,b a f f o rded  

the oxazol i3 in-2.4-diones (Ila,b) i n  60 and 62 % y i e l d ,  r espec t i ve l y .  Reduction of 8a-f and ila,b 

wi th  Na8H4 i n  methanol a t  O'C (-20-C f o r  ila,b) y i e l d e d  the corresponding 4-hydroxy d e r i v a t i v e s  

(9a-f, 12a,b), r espec t i ve l y .  Treatment of 9a-f and 12a,b w i t h  ethanol  (pH 2.0, O"C, 3  h)  y i e l d e d  

the corresponding 4-ethoxy de r i va t i ves  (10a-f; 90-92 % y i e l d ,  &, 50 % y i e l d ,  &, 48 % y i e l d ) ,  

respect ive ly ,  as an o i l  i n  a l l  cases. These 4-ethoxyoxazol id in-2-ones were sub jec ted t o  a l k y l a t i o n  

react ion.  A l l y l t r i m e t h y l s i l a n e  and methallyltrimethylsilane were used as the  n u c l e o p h i l i c  a l k y l a -  

t i o n  reagent. 
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Treatment of @ with TiC14 (1.2 equiv, O0C, CH2C12, 10 mini, followed by addit~on of allyltri- 

methylsilane (1.2 equi, O'C - room temperature, 10 h )  afforded 3.5-dimethyl-4-allyloxazolidin-2- 

one (&) in 88 % yield as a single diastereomer as an oil, 'H NMR (CDC13) 6 1.37 (3H, d, 5-7 Hz), 

2.88 (3H, s), 2.26-2.49 (2H, m), 3.17-3.36 (lH, m), 4.11-4.39 (IH, m), 5.09-5.29 (2H, m), 5.54- 

1 5.97 (lH, m), IR (CHC13) 1750 cm- . The relative configuration of 5-CH3 and 4-ally1 groups was 
1 determined by comparison with the H NMR (COCI3) spectrum of 3,5,5-trimethyl analogue (15) prepared 

by allylation of 3.5.5-trimethyl-4-ethoxyoxazolidin-2-one under the same conditions. Two singlets 

due to 5-CH3 group were observed at 6 1.37 and 1.43. The *-oriented CH3 group relative to 4-ally1 

group resonated at the lower field. Thus, the relative configuration at 4- and 5-positions of 

was determined as trans. In this reaction, allylation was found to proceed from the less hindered 

face of the iminium ion as expected. The reaction of 10b-f with allyltrimethylsilane under the same 
conditions as afforded the corresponding 5-substituted 4 -a l l y l oxazo l i d i n -2 -ones  (14b-f), 7 

respectively. in 80-83 % yield as an oil in all cases. Treatment o f  13a,b with allyltrimethylsilane 

under the same conditions as above gave 16a,b as an oil in 73 and 75 %yield, respectively. Further- 

more, the reaction of 13a,b with rnethallyltrimethylsilane afforded 4-methallyl derivatives (16c,d) 

as an oil in 68 and 65 % yield, respectively. Ring cleavage of 14a-f by. heating in 10 % EtOH-NaOH 

under reflux for 10 h gave the corresponding vicinal three amino alcohols respectively, 

in 90-92 %yield in all cases. 

An enantioselective synthesis of statin (*) and its !-substituted analogs is under progressive. 
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1 7. A l l  new compounds gave the s a t i s f a c t o r y  spec t ra l  da ta  ( H NMR, IR, and Mass spect ra) .  In t h e  

mass spect ra  o f  14a-f and =, molecu lar  i o n  peaks werenot observed i n  t h e i r  El mass spectra,  

1 but M++I peaks were c l e a r l y  observed i n  t h e i r  C 1  mass spectra.  I n  the  H NMR spect ra  of 14b,c 

the s i gna l s  due t o  5-CH3 were observed a t  6 1.33 as doub le ts  (J-7 Hz). The s igna l s  due t o  CH3 

a t  the  m e t h a l l y l  group o f  16c,d were observed a t  6 1.78. IR (CHC13) spect ra  of 14a-f showed 

1 absorb t ion  band a t  1750 cm- . 
8. An enan t i ose lec t i ve  synthes is  o f  s t a t i n  (E) and a v a r i e t y  o f  N -susbs t i t u ted  analogous compounds 

w i l l  be repor ted elsewhere soon. 
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