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Abstract: Optically pure allyl alcohols have been prepared from 
tosylhydrazones derived from chiral epoxy aldehydes by 
alkylative elimination utilizing alkyl magnesium reagents. 

The d i s c o v e r y  of a r y l s u l l o n y l h y d r a z i n e s  by Cur t ius  and Lorenzen in 1898 and 

s u b s e q u e n t l y  t h e i r  c a r b o n y l  a d d u c t s  ( H y d r a z o n e s ) , l  t h i s  c l a s s  ol compounds have  

been found to be v e r y  usefu l  as  e x e m p l i f i e d  by the  Shap i ro  r e a c t i o n .  2 Though t h i s  

r e a c t i o n  has  i n i t i a l l y  been r e s t r i c t e d  to s i m p l e  a lkene  s y n t h e s i s  3 has  come into 

p rominance  as  a v i n y l  anion e q u i v a l e n t  and could be i n t e r c e p t e d  wi th  e l e c t r o p h i l e s  

due to a modification involving TMEDA as solvent. 4 Furthermore, aldehyde 

tosylhydrazones have been shown to react with alkyllithium or cuprate reagents 5 to 

form anionic addition products. To further exploit the uselulness of tosylhydrazones 

in organic synthesis, herein, we disclose our latest findings on the alkylative 

elimination 6 of chiral ~,8-epoxytosylhydrazones obtained from corresponding chiral 

epoxy aIdehydes which in turn are readily accessible by Sharpless asymmetric 

epoxidation of allyl alcohols 7 (Equation 1). The E-allyl alcohol thus obtained forms 

par t  s t ruc tu re  of severa l  b io log ica l  impor tant  natura l  products such as 

leukot r ienes 8,9 and g l ycosph ingo l i p i ds .10  

R N=~N _N2 "" I Equotion 11 

Accord ing ly ,  epoxyhydrazone (entry  I) when t reated w i th  three equiva lents  ol 

BuMgBr in e ther  at ambient  temperature  furn ished the a l k y l a t e d  c h i r a l  a l l y l  a lcohol  

la  in 68% y i e l d .  Encouraged by th i s  f i nd ing ,  o ther  carbon nuc leophi les v i z . ,  

PhMgBr and EtMgBr were added to e therea l  solut ion of I to observe an i den t i ca l  
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Tab le  - 1 

Entry Epoxyhydrazone a 

CH 3 { E H2 | 6 " ='.i"~" ~',~N _ N H Ts 

9. 
B n O,~v,~---.~,~L/N-NHTs 

.-O 
P h ~ N  --NHTs 

N-NHTs 

...o 

O ~ { ~ t m - ' ~ N - - N H  Ts 

Grignord Product 
Reagent 

OH 

BuMgBr C H 3 I C H 2 1 6 ~  
Io 

OH--  

EtHgBr C H 3(CH216 " J , ~ , ~ " ~ 1  
l_b 

oH 

PhMgBr C H 3 I C H 2 1 6 ~ P h  

lc 
OH 

BuMgBr BnO " I 

2a 
OH 

EfMgBr B n O . ~ , . ~  V 

2_b 
o._. 

PhHgBr B n O ~ p  h 

OH 2C 

3._0 
OH 
T 

EtMgBr P h ~  
3_.b 

BuMgBr 
i 
GH 
4 

O_H 

BuMgBr I i ° x  ° 

OH =- 

. ~ ' ~ ' -  Ph PhMgBr I t 
°X° 5b 

Yield ~ 
(%) 

68 

66 

S~ 

65 

6z. 

70 

65 

62 

71 

62 

60 

a - Epoxyhydrazones were prepared from corresponding alcoholsllby Collins' oxidation (CrO 3, 

Pyr, 0 ° ,3h) followed by derivatizafion with tosylhydrazine (MeOH,23°C,2h) 

- Yields calculated after column chromatogra~y of the products. 
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t rans format ion .  The genera l i t y  of th i s  t ransformat ion is f u r the r  strengthened by 

p repara t ion  of a cross sect ion of epoxy tosy l  hydrazones and exposure to carbon 

nuc leophi les  as demonstrated in Table I .  Thus, the s imple epoxy tosy l  hydrazone I ,  

benzy loxyepoxy  subst ra te  2, epoxyhydrazone of c innamyl  a ldehyde  3, a te rmina l  

o le f in  #, acetonide func t iona l i t y  $, a l l  su rv i ved  the react ion condi t ions and gave 

cons is tant ly  good y i e l d  of the a11yl a lcoho l  product  l - ] a ~ b  or c depending on the 

carbon nuc leoph i le  used. A notewor thy  feature of the react ion is the exc lus ive  

format ion of E-o le f in  as was conf i rmed by IH - NMR of the corresponding acetate 
12 (Ac20 , Py r i d i ne )  and decoupl ing exper iments .  

Due to ease of a v a i l a b i l i t y  of c h i r a l  2 ,3 -epoxy  a lcohols  and in turn 

a ldehydes ,  i t  is  per t inent  to mention here tha t  the new a l k y l a t i v e  e l im inat ion  

react ion descr ibed here in should o f fer  impor tan t  solut ions in the synthesis  of 

natura l  products having ( E ) - a l l y l  a lcohol  f ragment.  

General procedure: 

Preformed a l k y l / p h e n y l  magnesium ha l ide  (3 mmoles) in 5 ml e ther  is added 

d ropw ise  to a ice cold epoxy tosy lhydrazone  (I mmole) in 5 ml e ther  under n i t rogen.  

A f te r  30 minutes of s t i r r i n g  at ambient tempera ture ,  react ion m ix tu re  was quenched 

w i t h  saturated NH4CI solut ion ( I0  ml)  and ex t rac ted  w i t h  e ther  (2x25 m l ) .  The 

combined e therea l  l aye r  was washed w i t h  water  and b r ine .  Af ter  d ry ing  over 

Na2SO4, the solvent  is  evaporated in vacuo and the res idue chromatographed on SiO 2 

to a f fo rd  the E - a l l y l  a lcohol  in the y ie lds  summarized in Table I .  
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reference 7. Compounds t~ and 5 were prepared from Wittig reaction of 10- 

undecenal or 2,3-O-isopropylidene-D-glyceraldehyde respectively with (carbo- 

ethoxy)methylene triphenylphosphorane followed by DIBAL-H reduction and 

5harpless asymmetric epoxidation. 

12. Representative PMR ol Ic (CDC13:200 MHz):6 0.85 (dist t,3H), 1.2-1.8 (m,12H), 

#.2-#.31 (m,IH), 6.20 (dd,IH,3=lS.,8.5 Hz), 6.55 (d,lH,3=15 Hz), 7.10-7.40 

(m, 5H, aromatic). 
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