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The problem of the steric control of a l-asymmetric center in the Gri- 

gnard reagents on the reduction of achiral ketones has been previously inves- 

tigated 2'5.No appreciable asymmetric induction has been found in the reduction 

of methyl-t.butylketone by the Grignard reagent from (+)(S)-1-chloro-3-methyl- 

pentane2.Contrary to this finding2 and to the hypothesis3 that an asymmetric 

hydrogen transfer occurs only when the chiral center in the Grignard reagent 

partakes in the six-membered ring transition state 2~3 ,811 asymmetric reduction 

(25-29) of phenyl-&.propylketone by the Grignard reagents from (-)(R)-l-chlo- 

ro-3-phenylbutane and (-)(R)-1-chloro-3-phenylpentane has been recently re- 

ported4.1n connection with our experiments on the asymmetric 

kylphenylketones by optically active beryllium and aluminium 

investigated the effect of a #-chiral center with respect to 

om on the asymmetric bias of the reduction of ketones. 

reduction of al- 

alkyls' we have 

the aluminium at- 

Tris-C(S)-3-methylpentyl]-aluminiu.m6(I,X=Rl/3) was reacted,in pentane 

solution at OO,with the corresponding molar amount of the ketone (II)(Table). 

After 3 hr the reaction mixtures were cautiously hydrolyzed and the products 

recovered from the ethereal extracts.Appreciable amounts of addition (12-3s) 

and enolization products (4-1746) were formed together with the carbinols (III) 

(58-88) as determined by GLC analysis of the undistilled reaction mixtures. 

The optical activity of (III) was measured on redistilled samples containing, 

as impurities,the ketone (11)(4-21%) and the optically active addition product 

(O-3%).The optical purity of (III) was evaluated by correcting the experimental 

rotations on the assumption of a linear relationship between the $ composition 

and rotations in the mixtures 7 . 

In a typical run,reaction of (I,M=A1/3),o.p.82.O#,with (II,R=Ph, 

R,=&.Pr) gave a 58$ yield of (III) ,o.p.l5.3%(Table) and a corresponding amount 

of (+)(S)-3-methyl-1-pentene (IV),[c]~5+3?.9(neat),o.p.8i.~&8*,in addition to a 
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substantial amount of (+)-2.6~dimethyl-3-phenyl-3-octanol (V)( 

81.60;H,10.95.Calcd.for C,6H260:C,81.99;H,11.18),b.p.1070/l mm,ni51.4989, 

[a]i5+7.6(c=3.410,ether)(structure conforms with mass spectrum).It is to be 

noted that also the Grignard reagent from (+)(S)-1-bromo-j-methylpentane,o.p. 

95.9$',reacts with (II,R=Ph,R,=i.Pr) to yield 8$ of carbinol (III),o.p.ll.O$ 

(Table) and 73% of (V),[a)i5+8.8(c=L.O92,ether).In each case,the prevalent 

enantiomer (III) had (S) absolute configuration 7P'0(Table). 

The $-carbon atom in (I),from which hydrogen is transferred,is a new 

asymmetric center in the "presumably nearly planar",cyclic transition state4. 

Under the hypothesis that the steric interactions play the principal role and 

(a) lb) 

may be evaluated from Newman projection formulas 
11 
,viewed in the direction of 

the bond linking the x- and the p-carbon atom,only two preferential reacting 

conformations (a)(b) are to be considered 
** 

.The conformation (a) ,in which the 

groups of like relative steric requirements are ,is evidently more stable 

than (b);therefore the hydrogen labelled HB(pro-R)5 is transferred preferen- 

(Cl S R (d) 

tially to one or the other enantiotopic faces of the carbonyl group [(c)(d), 

viewed along the C*.*HR- C axisj.The conformation (C) presumably represents a 

lower energy transition state than (d);on this basis a predominance of the (S) 

enantiomer would be expected and this is indeed found (Table). 

It appears therefore that an asymmetric center in a-position,as in (I), 



T
A
B
L
E
 

*
 

k
t
-
C
H
-
C
H
2
-
X
2
-
X
 

+
 

R
-
i
-
8
,
 
L
 

8
,
 

R
-
;
H
-
R
,
 

+
 

t
)
H
 

E
&
H
-
C
H
=
C
H
2
 

b
e
 

(I
) 

(
I
I
)
 

(
I
I
I
)
 

(
I
V
)
 

(II
) 

(II
I) 

A
s
y
m
m
e
t
r
i
c
 

it
 

C
o
n
d
i
t
i
o
n
s
 

h
 

x
1
 

y
i
e
l
d
s
a
 

a
t
5
(
1
=
l
)
b
 
c
,
e
t
h
e
r
 

[
a
l
i
 
b
 

o
.
p
.
5
'
 

r
e
a
u
c
t
i
o
n
9
6
a
 

AW
e 

2.
 

B
u 

X
e 

N
o
r
m
a
l
 a
d
d
n
.
 

8
2
 

+
0
.
5
7
0
 

f
 

-
-
 

+
0
.
7
0
 

9
.
2
 

1
1
.
2
 

?
h
 

F
t
 

R
e
v
e
r
s
e
 a
d
d
n
.
 

6
3
 

-
2
.
8
6
"
 

g
 

-
-
 

-
2
.
8
9
 

1
0
.
1
 

1
2
.
3
 

P
h
 

i
.
P
r
 

N
o
r
m
a
l
 a
d
d
n
.
 

7
0
 

-
0
.
3
5
0
 

4
.
9
3
0
 

-
7
.
1
0
 

1
4
.
9
 

1
8
.
2
 

P
h
 

i
.
P
r
 

N
o
r
m
a
l
 a
d
d
n
.
 h
 

5
8
 

-
0
.
4
0
0
 

5
.
4
8
2
 

-
7
.
2
9
 

1
5
.
3
 

1
8
.
6
 

M
g
B
r
J
 

P
h
 

L
.
P
r
 

R
e
v
e
r
s
e
 a
d
d
n
.
 1
 

8
"
 

-
0
.
3
2
O
 

6
.
0
7
3
 

-
5
.
2
7
 

1
1
.
0
 

1
1
.
5
 

(
'
!
Y
y
 G
;
L
C
 a
n
a
l
y
s
i
s
 o
f
 u
n
d
i
s
t
i
l
l
e
d
 r
e
a
c
t
i
o
n
 m
i
x
t
u
r
e
s
.
(
b
)
C
o
r
r
e
c
t
e
d
 f
o
r
 
t
h
e
 $
 
p
u
r
i
t
y
 

of
 
(
I
I
I
)
.
t
C
)
S
e
e
 r
e
f
.
7
,
1
0
 

c
d
)
:
o
r
r
e
c
t
e
d
 f
o
r
 
t
h
e
 m
i
n
i
m
u
m
 
o
p
t
i
c
a
l
 p
u
r
i
t
y
 
o
f
 
(
I
)
.
t
e
)
 [
a
]
2
5
 

D
 
+
2
0
.
1
2
(
n
e
a
t
)
,
o
.
p
.
8
2
.
C
$
.
(
f
)
W
e
a
t
,
d
2
5
0
,
8
1
0
.
 

(
~
)
s
e
a
t
,
d
"
5
,
.
g
g
1
5
.
(
h
)
I
n
 a
b
s
e
n
c
e
 
o
f
 
s
o
l
v
e
n
t
s
.
(
i
)
F
r
o
m
 (
+
)
(
S
)
-
1
-
b
r
o
m
o
-
3
-
m
e
t
h
y
l
p
e
n
t
a
n
e
,
[
a
]
~
5
+
1
9
.
6
(
n
e
a
t
)
,
 

t
2
.
p
.
 9
'
1
.
c
?
G
.
(
1
)
I
n
 

e
t
h
e
r
,
a
t
 3
5
°
.
(
m
)
(
I
I
I
)
 w
a
:
:
 r
e
c
o
v
e
r
e
d
 b
y
 p
r
e
p
a
r
a
t
i
v
e
 G
L
C
.
 



690 No, 8 

controls the chirality of the $-carbon atom in the transition state and,con- 

sequently,that of the incipient asymmetric carbinol carbon. 
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