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Abstract

The axial chiral structure is widely used in natural products, drugs, and functional molecular mate-
rials, and serves as a dominant backbone for chiral ligands and catalysts in the field of asymmetric
catalysis. In the past decade or so, synthetic chemists have developed a series of efficient synthesis
strategies to construct different axial chiral frameworks. However, compared to a large number of
literature reports on biaryl axis chiral compounds, the research progress in the synthesis of sty-
rene type axis chiral compounds is relatively slow. The main reason may be that its relatively lower
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spin barrier reduces the stability of the related structures, as well as the E, Z-selectivity issues
caused by the olefin structural units during the reaction process. In recent years, with the rapid
development of asymmetric reactions catalyzed by organic catalysis and transition metal catalysis,
many new methods for constructing chiral compounds with aromatic axis have emerged, leading to
a new phase in the development of related fields. In view of this, this article will systematically in-
troduce the research progress in the synthesis of styrene based chiral compounds in recent years,
including functionalization of alkynes, asymmetric C-H bond activation functionalization reactions,
and asymmetric cross coupling reactions catalyzed by transition metals.
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Figure 1. Axial chiral bisaryl natural products
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Figure 2. Main strategies to construct axially chiral alkenes
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Figure 3. Possible atropisomeric analogues
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Figure 4. Strategy for atroposelective synthesis of axially chiral styrenes
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Figure 5. Synthesis of axially chiral sulfone-containing alkenes with a-amido sulfones as nucleophiles
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Figure 6. Brgnsted acid catalyzed hydrogenation of alkynes to generate EBINOLS
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Figure 7. Organocatalytic enantioselective construction of styrenes via tetrasubstituted VQMs
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Figure 8. Platinum catalyzed enntionselective hydrosilylation of unactivated internal alkynes
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Figure 9. Pd(I1)-Catalyzed atroposelective C-H olefination reaction by using a chiral transient directing group
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Figure 10. Synthesis of axially chiral styrenes via the transient directing group strategy
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Figure 11. Pyridine directed asymmetric C—H functionalization for the synthesis of axially chiral alkenes

11. WIEE BAKFR C-H BB T A EFHERE

FHRIR(CCASYENA MR AN AL A JIEAR B, HE3h T3 F IR IR o A . W2
Gy ANHE BEEERRATAEDN (1] 12, 1)FFLG, T REA SOl fkiE T Pde AL B A g £ C-H
J5HA0(2) HEAR(3) [21) BRI (4) [22], DA AL Tl ) PRI B 2L 1) CCASs (3R L. #IE72 CCA
BeAR I Gk 7, B S EEMIER . — DR 2 CCAs TEILME AL XS Bk C(sp3)-H Bkt
SSEAN 1,4 0S5 7 2 IR TR SR

COH Cco,Me
_ PA(OAC), /L3 == Mel, K,CO P
o o — ArBpin Ar o Teees Ar
Ag,CO5,BQ, KHCO; OO OO
BQ H,0, tAmylOH, 40°C ,air

2
CO,H
PhX 2 ph X\~ COH b X\ CO2Me
H Pd(OAc), /L3 Mel, K,CO5
- /\R . R— — » xR
KOH, H,0, iPrOH OO OO
1 30°C ,1 atm O,
3
t-Bu
)\ Ph” X CO,H R Vol K.CO Ph™ X COZMeR
BocHN CO,H Pd(OAc), /L3 // # é
Br———R
. L oo, (3 o0
iPrOH, 40°C

4

Figure 12. Chiral carboxylic acids as ligands for diverse asymmetric C-H functionalizations
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Figure 13. Palladium catalyzed asymmetric tandem carbopalladation/C-H olefination to form the vinyl-aryl axis
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Figure 14. Strategies for the synthesis of axially chiral styrenes with an open-chain alkene
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Figure 15. Comparison of arylidene indanones (Als) and diarylmethylidene indanones (DAIs)
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Figure 16. Unusual IMBH reaction and establishing the synthesis of axially chiral dais via
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Figure 17. Palladium-catalyzed atroposelective Suzuki-Miyaura coupling
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