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1,3-Anti Asymmetric Induction in Addition of Organotitanium Reagents
to B-Substituted Aldehydes with a Dithioacetal Group
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B-Substituted aldehydes with a dithioacetal group at a-position
realized remarkable 1,3-anti selectivity in addition of organotita-

nium reagents in acyclic systems.

1,3-Asymmetric induction on C-C bond formation in acyclic systems has mainly

1) Unfortunately,

been rationalized by using chelate transition state models.
there is not yet effective solution in the case of B-substituted aldehydes. For
example, an addition of Grignard reagent to a B-substituted aldehyde (1) proceeded
with a low anti-selectivity (Egqg. 1, R=Me, R'=H, syn—2/anti—2=1/1.1),2) which is
slightly enhanced in the presence of alkyl groups at oa-position (Eq. 1, R=R'=Me,
syn-2/anti-2=1/1.4; R=Et, R'=Ph, syn-2/anti—2=1/3.0).3)
ported the achievement of meaningful 1,3-syn selectivity (syn-4/anti-4=1.7-9.4) in
addition of 2-lithio-2-(1-methyl-2-alkenyl)-1,3-dithianes (3) to various aldehydes
(Eq. 2), moreover the diastereo excess of 4 [R2=(E)—1-propeny1] could be increased

up to 97 %de under equilibration of potassium salt with ligand.4) A dithioacetal

We have previously re-

group is wusefull for conversion into a methylene group and a carbonyl group.
Meanwhile, we were interested in the effect of a dithioacetal group to anti-se-
lectivity on 1,3-asymmetric induction in acyclic systems, the addition of organo-
metallic reagents to B-substituted aldehydes (5)5) has been studied (Eg. 3).
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6) using methylmagnesium

As summarized in Table 1, the anti/syn selectivity
bromide as a nucleophile was low and it depended on the solvent used (Entries 1-
3). The Lewis acidity of a metal, which was influenced by the affinity of a sol-
vent, resulted in an increasing of the selectivity. Organotitanium reagents were
next examined in the hope of high anti-selectivity. As the result, the reaction
of 5 with MeTiCly’) in CH,Cl, gave anti-6 predominantly (Entries 5,8,9). It is
likely that free rotation of formyl group is limited by chelation of titanium to

the carbonyl group and the sulfur atom, and another reagent attacked from a less-
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hindered site of a Table 1. Addition of organometallic reagents to 5
transition state (Fig. " 2
1. MeTiC13 -OEt28) Entry R R Reagent (equiv.) Solvent Temp/°C Time/h Yield/% anti/syn
increased the anti- H Me MeMgBr (1.3)  Et,0 -78 2 52 73/ 27
selectivity in the 2 Ph(CH,); Me " (1.2) " -78 2 98 58 / 42
presence of R!' group 3 Ph(CHy); Me " (5.0) THF -78 20 33 32/ 68
(Entry 10), but an & Ph(CHy); Me MeLi (2.0) " -78 1.5 98 57 / 43
dditi £ £ 5 H Me MeTiCl; (10.0) CH,Cl, -78 >0 0.5 72 98 / 2
agaicion oL excess ot ¢ H Me MeTiCl,-OEt, (4.2) " 300 2 72 83/17
diethyl ether reduced ; H Me MeTiCl,(OIp) (4.1) " -20 177 98/ 2
the selectivity (En- 8 Ph(CH2)3 Me MeTiCl3 (10.0) " -78 + 0 1.5 81 96 / 4
try 11). It was con- 9 Ph(CHy); Me " (10.0)  » 0 0.5 98 96/ 4
10 Ph(CH Me MeTiCl,-OEt. (3.0 " -30 + 0 4 75
sidered that a ratio (CHy) 3 Me MeTiCly z 3:9) > 99 /1
. 11 Ph(CH,); Me " (3.0)  w(+Et,0)-30 > 0 3 18 97/ 3

of chelation to non- 4, Ph(CH,), Me TiCl,(4)-MeMgBr(1) CH,C, 0 0.5 65 83/17
chelation decreased, 13 Ph(CH,), Me MeTiCl,(OIp) (3.9) " -20 1 100 >99 /1
because the equilib- 14 Ph(CH)); .~z X~MgBr (1.5) Et,0 -78 1 100 58 / 42
+ium shifted from 15 Ph(CHy)3 ~z TiCl,-SATMS(10.0) CH)Cl, -78 » 15 2 25 73 / 27

. 16 Ph(CH2)3 ~z TiCl4—§/\TMS(1O.0) " 0 1.5 44 65 / 35
mono-etherate to bis- , Ph(CH,); ~% SATiCl;-0Et, (3.0) " 30 >0 1.5 38 50 / 50
etherateg) which was
incapable to chelate. Treatment of 5 with TiCl, and then R?Metal

H H .-
MeMgBr showed a reduced selectivity (Entry 12). It was R! ., 4{0
concluded that the bulkiness of reagent was needed as well M§ %u
. qs . s~k

as the Lewis acidity. Indeed, MeT1C12(OIp)10) gave the S
best result (Entries 7, 13), since the Lewis acidity de- Fig. 1.

creases and the bulkiness increases in going from MeTiCl; to MeTiCl,(OIp). Addi-
tion of allylsilane with TiCl, to 5 showed a low yield and a little increased se-
lectivity (Entries 14-16), since the reagent was less stable at the reaction tem-
perature. Allyltitanium reagent11) showed no selectivity (Entry 17).
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