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Asymmetric synthesis via aryne intermadiate with dynamic chirality

YOSHIMURA, Tomoyuki
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Asymmetric synthesis of axially chiral biaryl compounds via a chiral aryne
intermediate with dynamic chirality was developed. Treatment of the precursor of aryne intermediate
and various kinds of arynophile with an alkylmetal reagent gave C2-symmetrical biaryl compounds in
up to 80% yield with high preservation ratio of enantiomeric excess because rapid cycloaddition
reaction occurred between the generated chiral aryne intermediated and an arynophile. It was found
that the reaction proceed with retention of the configuration. Interestingly, amplification of

enantiomeric excess was observed under certain reaction conditions.
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2 n-BuLi THF ) BF,-OEt, CO
RM (2 equiv) O@ CHCly, 1 hr, rt Me

-78 °C , furan (44equiv) _ Me 40% - 50% R N2

: Me BNal M
2a 4 e m’o ° ":If\/II(S:ﬁI o OO °
. 2a eCN, rt, 15 min
80% (Tablel, 12a: R2 = OH
entry 1) 13a:R?=H

entry % eeof7? RM temp (°C) % yield of 2a® % ee of 12a? PR of ee®
88 n-BuLi -78 80 86 0.98
88 n-BuLi 0 54 88 1.0

88 n-BuLi rt 42 87 0.99
35 Me;SiCH,MgCl 78 0d - -

35 Me;SiCH,MgCl 0 61 98 238

85 MeaSICH,MgCl I 64 98 1.2

[ I

BFs-OEt;
o 12a 2Ees were determined by HPLC with chiral stationary. °Compound 2a was only identified product irrespective

of yield. °PR (Preservation ratio) is defined as a following equation: PR = (%ee of 12a)/(%ee of 7).
9dPrecursor 7 was recovered.

12a 86% ee 7 12a
PR 098 2a
13a B aR

THF  n-BuLi
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(entries 2 and 3) Coquerel
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2a (entries5 and 6)

Table 2. Investigation of Arynophiles with the optimal conditions?

Me3SiCH,MgCl (2.0 equiv) Y
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Entry 1
(Tabl € 2) 14 Arynophile NS
44% , 85% ee (PR = 0.88) 2b
(entry 1) 1,3-
15 16
2c, 2d
18% (94%ee) 34% (86% ee) G 2 2d
(entries 2 and 3) 45% yield 18% yield S6% ce

85% eeb 94% ee °
bR '3588 PR:0.97 PR :0.89

MeO.__OTBS

\H/ 1604

2Absoluted configurations were tentatively assigned based on compound 13a. ’Ee
was determined after isomerization into binaphthalene or binaphthylamide derivative.
°Me3SiCH,MgCl (4.0 equiv) and 16 (4.4 equiv) were used.’After consumption of
starting material, the reaction mixture was treated by 1N HCI in THF for 4 h.
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