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Abstract Application of the low-valent Titanium induced reductive ellminatzon gave a new 

and highly stereoselectlve approach to 13-c1s retinol and 13-c1s ret1no1c acid. 

We reported in the preceeding paper' a highly stereoselective synthesis of Vitamin A 

by reductive ellmlnatlon of the parent allyllc d1ol 1 with T1(0) 

vitamin A 1 - 

It was shown that the E,E-1,3-d1ene central unit could be obtained with T1(0) from 

the diol 1, whatever was the E or Z stereochemistry of the allyllc dlol. The E 

stereochemistry of the terminal double bond was maintained during the reaction. 

We describe now the synthesis of 13-c1s retinol based on the same methodology * 

formation of the E,E-1,3 d1ene central unit from the parent allyllc d1ol 2 by T1(0) 

induced reductive elimination. 

1%cis retinol 

209 



210 

The main questlon concerning this synthetic approach was to determlne If the 2 

stereochemistry of the terminal double bond in 2 could be preserved during the TI(O) 

reductive ellmlnatlon. 

The synthesis of the dlol z was performed in a few steps from ethynyl B-lonol 2. 

1) EtWgBr 

2 equiv. 

e 

* 1) NaN 

1) EtllgBr 2) HeI. HUFT 

2 equiv. 85% 

2) 
\ 

1) HNa 

0 - 

t 2) EF,,OEt, HO 0 

The esters 2 and 1 were obtained in highly yield from the readily available’ hydro- 

xybutenollde 4. Condensation of the Grlgnard derived from ethynyl 

gave in 90% yield the dlol a while the condensation to the ester 

lactone g. 

B-lonol 2 to the ester 5 

1 gave in 60% yield the 

It IS interesting to point out that compound 8 was, after 

bond with Llndlar catalyst, quite stable in presence of Tl(O) 

corresponding hydroxyester gave with TI(O) a complex mixture of 

identified. 

reduction of the triple 

In sharp contrast the 

products which were not 

The ester & was reduced with OIBAL and the resulting primary 
‘1 

alcohol was protected by 

a silicon containing protecting group. Our preceedlng results’ have shown the necessity of 

such protecting groups to get a stereoselective reductive ellmlnatlon with Tl(0). Flnally 

the triple bond was reduced with Llndlar catalyst. 
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The reductive ellmlnatlon was conducted on compounds 9a-c 1n THF at room temperature 

_e R=cn 3’ R’=t-Ru 
b - R=C&. R'=t-Ru 

c R=R'=Rt 

using the mixture L1A1Hq/T1C13 1n the rat10 l/2. 

The allylx dlols 9a-c gave in high yield only one single product 10a_c, as shown by 

the NMR spectrum (one set of signals for the vlnyllc hydrogen, consistent with the 

presence of only one stereoisomer). 

Unfortunately, 1t was not possible to remove the protecting group 1n compounds 10a - 

and lob in smooth condltlons without decomposition of the molecule. - 

However, the deprotectlon was achieved in the case of a triethyls1lyl group with a 

mixture of sodlumfluorlde and pyrid1niumfluorlde at room temperature, in quantitative 

yield. 

13-c1s retlnol was then oxidized to 13-c1s retinal with MnO 
3 

and to 13-c1s 

ethylretlnoate with a mixture of sliver and manganous oxide in ethanol with 60% overall 

yield. 

Finally, this ester was purified by chromatography and saponlfred to 13-c1s retlnoic 

acid which was shown to be identical to an authentic sample and pure by HPLC4’5. In NMR at 

200MHz, the main characterlstlc of the 13-c1s stereolsomer is the deshielding of H,2 at 

7 75 ppm (6.31 ppm for the same proton 1n the all-trans isomer). 
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60% overall yield 

I NaOH 

13-cis retinoic acid 

In conclusion, this Tl(0) methodology afforded a highly efficient synthesis of 13-~1s 

retinoic acid, lnvolvlng only one flash-chromatography at the flnal stage to remove 

lmpurltles. The formatlon of other stereolsomers was never observed by 2OOMHz proton NMR. 
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