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ACETALS AS CHIRAL AUXILIARIES Part 4 (1)
Asymmetric synthesis of 7,s-ethylenic aldehydes
An approach to the California Red scale pheromone
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Abatract - Adkenyd coppen—~ OF, neagents, aieociated with tributylphosphine, neact
stenevaelectively with chirad a, B-ethylenic acetals. A precunson of the Califvania Red
acale phervmone has been preparned.

Chiral acetals with a twofold axis of symm:try have been extensively studied as
"templates' these last few years (2) ; we have recently reported the regio and
diastereoselective 1-4 addition of the PhCu,BF3 ~eagent on such a, B ethylenic acetals, as
a new way to B-phenylated aldehydes with fairly jood ee (1a).
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During this study we found that R,R-2,3-butanediol was among the most appropriate
auxiliaries for best e.e's. In an effort to generalize the scope of this reaction we
screened various RCu,BF3 reagents and we observed that only alkenyl copper reagents 1
reacted regioselectively to give exclusively 1-4 adducts 2.

Moreover we now wish to focus on the definit: improvement brought in by addition of
tributylphosphine in such reactions, leading to higher diastereomeric ratios. Our results

are summarized in the table. R1
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Table (3)
Entry RCu CuX- Acetal E/Z Yield (%) d.e. C
ligand (a) (b) of 2 () coRtf.
1 PhCu CuBr,PBu, o—  100/0 - 75 95 5

2(4)  PhCu CuBr,PBug Pr‘\_ﬁ:ﬂ‘“ 100/0 7 91 s
3(d)  PhCy CuBr,- Q_{:L 100/0 75 69 R

>=\ _ Cul,- & 95/5 69 24 5

)ZCuL1 —W%L_<Z:L
5 >=\ CuBr,Me,S " 95/5 72 67 s
Cu

6 CuBl;PBu3 " 95/5 70 85 S
Cu
Am
7 ==<( Cul " 95/5 75 50 S
)ZCuLi
Am
8 ==¥( CuBr,Me25 " 95/5 " 60 )
)2CuLi
Am
9 ==<< CuBr,PBu " 95/5 69 85 S
Cu 3
10 =\ CuBr,Me,$S " 95/5 70 73 S
Hex Cu 2
1 CuBr,P8u " . 95/5 68 85 S
2\ ' 3
Hex Cu

a/ The starting acetal was synthesized from the corresponding aldehyde except for entry 2

R + 0Et >
H
xcuo — —\_< pIsOH _ E/Z = 92/8
HCIOEt);  Me OEt Diol
Et -
— = _{3 Hz/Pd,BaSO4 0Et pTsOH 2/6 < 9278
VEt OEt Diol )

b/ Stereochemistry of C.-C, double bond of 2 13

¢/ The diastereoselectfbiéi (d.e.) and the absolute configuration were assigned by C
NMR(5) and G6.C. analysis on 3 (6). The d.e. was corrected taking into account the E/Z
ratio of starting material.

d/ The reaction was complete after 1hr at -70°C.
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In all cases, the £ enol ether 2 was purified by silica gel column chromatography and
shown to be of C3(S) configuration. lInterestingly, the Z enol ether (5%) was of C3(R)
configuration with the same d.e.

We see that the use of more or less effective ligands (Mezs or PBu3) has a large effect
upon diastereoselectivity. Without any ligand (entries 3, 4, 7) the d.e. value is quite
low. With Me,$ (entries 5, 8, 10) an improvement is observed up to 75% and with PBu3
(entries 1, 2, 6, 9, 11) the d.e. raises up to > 85% (95% for PhCu).

The good diastereoselectivity resulting from the presence of a phosphine ligand prompted
us to explore the asymmetric synthesis (scheme 2) of the aldehyde 4,a precursor of the
California red scale pheromone 5 (7).

Okt ) CuL1 s) r\s

H——-—--{O
Et 2/ H,0

OEt
’/H\C ,LiBr,BF ,PBu3
2/ H,0
3/ Ac,0,Py,OMAP -
AcO
HCOOH OIS NaBH /\/\/\/o
pentane §
A 4 MeOH
overall yield 50% _
25 e.e. 85% from MIPA ester (8)
[a]y = +6,5(11,5)HcCl,
Scheme 2
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