
Tetsahedron Letters,Vo1.30,No.20,pp 2697-2698,1989 oo4o-4039/89 $3.00 + .OO 
Printed in Great Britain Perqamon Press plc 

ENZYMES AS SELECTIVE REAGENTS IN ORGANIC SYNTHESIS: ENANTIOSELECTIVE 
PREPARATION OF ‘ASYMMETRIZED tris (HYDROXYMETHYL)METHANE” 
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Summary : A new C-4 chiral building block, that is a tn> (hydroxymethyl)methane 
derivative where the three equivalent hydroxymethyl groups have been differentiated 
[(THYM)*], was prepared with excellent enautioselection, through PPL catalysed 
monohydrolysis of prochiral diacetate 3. 

In the course of a research program directed toward the preparation of new “chiral building blocks” through 
enzyme-catalysed reactions,1 we were attracted by the structure of the fairly symmetric n-is(hydroxymethyl)methane 
(THYM) 1. Since a primary alcohol is probably the most synthetically useful moiety, allowing a variety of 
functional group interchanges as well as C-C bond forming reactions, 1 can be regard4 as a useful starting 

HOxH R1odRz 

material for nearly all molecules possessing a tertiary carbon centre. In 
order to make this centre chiral it is necessary to distinguish the three 
equivalent hydroxymethyl groups or, in other words, to prepare an 
“asymmetrized fris (hydroxymethyl)-methane” (THYM)*, like for 

1 OH 2 OR3 example 2 where Rl#Rz+R3.In this communication we wish to report 
the successful llfilment of this goal, using an enantioselective enzyme catalysed hydrolysis as key step. 

A first possibility to accomplish our purpose is the hydrolysis of diacetates 2 (RI= R2= OAc; R3= various 
protecting groups). However, although this approach is simplest in principle, we experienced some difficulties and 
have not yet been able to achieve successful results.2 

PPL 
- 

3 OAc 4 OAc 

I 

(-l(S)5 OSiPhz Bu’ (+l(RE ’ OSiPhp Bu’ 

c,b,d 

/ 

e 

44% 
/OvPb 

-4 

gOti 
Ph 

f4 /“N/O”Ph 

OSiPhZ 6~’ +SiPh 13u7 
Ho4 

2 OSiPh? Bu’ 

(+)(R)6 (+I(~18 7 

a) CICH~OBZI,~P~~E~N,CH~C~~;~) KOH/hkOH; c)ClSiF'h2tBu, imidazole, DMF; d) BzlBr,NaH,DMF; e) 1.03;2.Me2S; 3. 
N~B~,~O%;~)TSCI,E~~N,DMAP,CH~CI~;~)N~B~,DMSO,~~"C,~~% from 20. 

2697 



2698 

Table: Enzymatic hydrolysis of diacetate 3 to monoacetate 4 

Since a disubstituted double bond can be easily ozonolysed and thus regarded as synthetically equivalent 
of an aldehyde or of a primary alcohol, we envisioned an alternative approach involving a 2-alken-I-yl-1,3- 
propanediol diacetate like 3 as intermediate. Moreover a careful examination of the scarce literature data8 on the 
enzymatic hydrolysis of 2-substituted 1,3-diacetoxypropanes suggested that, at least in the case of PPL, the 
presence of a II system near the prochiml centre seems to have a beneficial effect on the enantioselectivity.4~~ 3 was 
synthesized in three steps from inexpensive starting materials,6 and hydrolysed in the presence of pig pancreatic 
lipase (PPL).7 Although a satisfactory result, both with regard to chemical yield and enantioselectivity (see Table), 
was obtained using water as reaction medium (entry l), we found a clear improvement of both yield and e.e. by 
carrying out the reaction in the presence of cosolvents like t-BuOH, THF, and diisopropylether.8 Under the best 
conditions (entrv 4). we obtained 4 in 63% vield and 96% e.e.! The optically active monoacetate 4 was then 
transformed into some representative “asymmetrized tris(hydroxymethyl)methane equivalents”, as depicted in the 
Scheme. It is worth noting that both (-) and (+) 5 have been synthesized from the common precursor 4 simply by 
inverting the order of introduction of protective groups. A great advantage of 4 is indeed the interchangeability of 
the three masked hydroxymethyl groups. Ozonolysis of (+) 5, followed by NaBH4 reduction gave the alcohol 7. Its 

absolute configuration was unambiguously established as (R), through conversion into (R) 8, which had the same 
[a]D of an authentic sample prepared from commercially available (S)(+) methyl 3-hydroxy-2-methyl-propanoate 

([aID (c 1, CHC13)= + 6.0” and + 5.96” respectively). This rotatory power shows also that the protection- 

deprotection steps used in this Scheme are not racemizing, at least within the limits of [ a]D accuracy. 

In conclusion, the here reported method allows an easy preparation of variously protected “asymmetrized tris 
(hydroxymethyl)methane equivalents” whose utility as china1 building blocks is potentially wide. Synthetic ap- 
plications are in progress9 
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