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S~rn~ry: The use of Ti(ot_su)4, or ~&ted Wky ti~~~9 &&OX&S, as ~talysrs h&ad of Ti(O&Pr)4 in 
the enantioselective addition of dimerhylzinc to 8ldehydes in the pnksensx Of the cutalyst 2 (8 mol%) leads to a 
dramatic improvement of the enandosalectivity (O%ee to 93%ee). The scope aud the limitations of this effect are 
described. 

We have recently reported that various diabrylxincs pmpamd via an Mime-ziuc exchange,1 add with high 
e~~tiose~vi~ to aldehydes 1 in the pnxeme of Ti(Oi-Pr)4 (1-2 eqwiv9 and the catalyst 2 (S-8 mol%) leading 
to secondary akohol~.~ The addltion to unsatumted aldehydes affords polyt&ctkmal ailylic alcohols (3) which 
are useful chiral building block3 Unfortunately, the addition of dialkylzincs to p-monosubstituted-a$- 
unsaturated aldehydes proceeds with only SO-82%~ (entry 1 of table l), and batter results are only obtained with 
a-substituted unsaturated aldehydes. 3b We have also noticed that Me$Z& which is a highly reactive and sterkaily 
non-dfsmmdiig diiilkylzin~ adds t0 unamraW aldehydes with me&cm enantioselectivity. Thus, the addithm 
of Me$Zn to the aldehyde 18 pmduces the aUylic alcob 30 in 80% but O%ee. After much expeximentadon, we 
have found that by replacing Ti(Oi-Pr}b with Ti(Oz-Bu}~,4 a dramatic event of the en~~el~~~ is 
observed and the product 3a is now obtained in 76% yi&d and 93%~ (cq 1). 
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This stemoselectivity imptuvement obtained by using a mom bulky titanium &oxide has some generality and 
other aldehydes, sncb as lc or Id, add Me$& in the presence of TifOW04 with SS%@e and ZS%ee mpectively, 
whems in the presence of Ti(Ot-3~94 the &lyBc alcohols 3c and 3d sre obtaiued with 92%~~ and 89%ee 
respectively (entries 2-S). A mom systematic study on the infiuence of the titanium(IV) a&oxide on the 
enautioselectivity shows that titanium(IV) &butoxide also gives excellent results for the addition of Fent$Q~ to 
(E)-2hexenal (92%ee compared to 82%~ using Ti(Oi_pr)4; entries I and 6). The use of bulky ligands also 
allows the enantioselective additions at higher tompemmre.. By running the ruacthm using Ti(Or-Bu)4 at 0 “C! 
instead of -20 *C an en~~~vi~ of 9S%ie is obtained (entry 6). Besides Ti(ot-St&, Ti(O~~~ gives 
also exceilent results (entry 8). however, the use of the less sterically demanding Ti(OPhh gives only a mediocre 
enantioselectivity (entry 9). The addition of finctimulized diorg~zincs in the presence of Ti(Or-Buh is less 
efficient aud requires long reaction times (Z-4 days at 0 “c) and leads to the alcohols 3e and 1 in moderate 
yields but good enantiosekctivity (93%ec and 86%ee respectively, entries 10 and 11). ‘lhe present study clearly 
shows that the low steric hindrance of a small diorganozinc or unhiudemd aldehyde can be compensated by the 
use of a bulky titanium akoxide. further studies fbr improving the enantiosekctivity am underway.6 
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Table 1. Secondarv alcohols obtained bv the addition of dialkvlz 

Entry aldehyde 

tanium &oxides a~ 

2 Me Ti(oi-R)4 94 55 
3c 

3 lc h4e Ti(Or-Bu)4 3c 79 

4 
/+,CHO 

h& Ti(Oi-R)4 

PhJMe 3d 
97 25 

Id 

5 Id Me Ti(Ot-Bu)4 3d 66 
6 lb Pent Ti(Ot-Bu)4 3b 83 92 (95)d 
7 Pent li(OSiMe3xq 88 
8 i! Pent Ti(ocHo4 3: z 99 
9 lb Pent Ti(OPhR 3b 84 20 

OH 

10 lb 

11 lb [CH2)4OPiv Ti(Ot-BuR 58 86c 
3f 

PivO- - 
Isolate yield of analyticall nue pmducu ‘Determinedby tepdng the cotTesponding -acety. andelatel 

using (s)-(+)-o-acetylmaic acid. c The reaction temperature was 0 “C. a The maction temperature was 20 ‘T. 
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