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Importance of Axial Chirality in Drugs Research and Development
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[ Abstract | Objective: In the early stages of drug research and development, the enantiomers were
usually treated as a single optical pure compound due to the limitations of knowledge and conditions. With the
development of chiral separation technology and the increasing awareness of chiral drugs, the effects of chirality on
pharmacological activity, toxicity, and metabolic properties of drugs have been gradually regarded. Several adverse
reactions due to the chirality, such as the ‘thalidomide event’ in Europe, have led drug developers to pay more
attention to chiral factors in drugs. Axial chirality is a special form of chirality, where the covalent bond cannot
rotate freely due to steric hindrance or electronic effects. Axial chirality also has extensive effects on
pharmacological activity and metabolic properties of compounds, but it is usually neglected since the molecule does
not possess a stereogenic center. Drug research and development is a lengthy and expensive process. Therefore,
axis chirality should be paid enough attention in the early stage to minimize the risks in advanced development and

clinical trials. For chiral drugs, FDA has issued relevant documents to guide the research and development since
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1992. However, there is no specific provision for the development of axial-chiral drugs. In this paper, the progress
of axis-chiral drugs research is reviewed and discussed from four aspects: generation, configuration judgment, axial
chirality-activity relationship, and development trend of axis-chiral drugs. The importance of axis-chirality in the

process of drug research and development is also discussed, which is of reference value for the research and

development of axis-chiral drugs.
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Fig. 1 Schematic diagram of chiral compounds with classical chiral

centers(a,b) and axis-chiral compounds(c,d)
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Fig. 2 Configuration-activity relationship of propranolol and thalidomide
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Fig. 3 Effects of configuration on activity of natural products

IR 2 A S W AT T AN L 5 A R O 2k, A B
( + )-garcimulin A 1l ] HL-60, SMMC-7721, A-
549, MCF-7, SW480 ## %H ) IC,, 4 7 Sk 3.42,
4.19, 4.51, 4.18, 7.22 umol - L™", fj ( - )-
garcimulin A X} 5 Fh Jig 40 i A9 40 it 1% 55 40 ) IC,,
#>20 pmol - L™ W H IHMEFEH BEM LR,
PR, Ak & W 0 T J2 52 e HG T P R B A Y
W=

2 BMFUHERWHEYEENRIE

2.1 fhFEpEEAE fE 20 2, BRI A Y
TAREAG PO, JRE A IR IR, 5]
BT RGEM R R T ik F R AR A B A & HLY
e Be, 3] 1922 4, Christie and Kenner Xt X Fj B

T S

ISA
7

TRS8'S
HaCO R

OCH,
(+)-merrilliaquinone

_(

OCH,
6

(+)- garcimulin A
7

(-)- garcimulin A
8

MO T TR B AR R OR SR AL S W AL R S
] Y FRSHEORN BE A HH e U\ﬁ'ﬁfﬁiTiﬁﬂ:—ﬁ X
G R A B S H BL 42 (atropisomerism ) '

é’lﬁ;@%&ﬁﬂ;@%ﬁ%ﬁﬁﬁ,Eﬁ%#*@ﬁiﬁﬁ‘é%
FaEAFAEN) , Laplante 25 368 7 7 M4, 58
T AT RE 2 R B AR (R 4,5% 1), 1k
B ()L BB, i B B | AR G
T Ji@ e T s 0 B A g o Y BHL G S Al 1A i) A8 2
I > 1000 s i, HEREGE Bl 43 BT, R BB LS
Poo] LA H Al TP & — R, LA — X A£G
FETE

W TFEA G YT LAy R, — KR ER T 2R,

FredRBRI7 . Hh IOy L6 W) 2 i 2

7 AL
< <,

Sy .%*o%%&%*%*

a~g AREMFHFEASHERLDR)
B4 7TAHABBFHAUEGYEN

Fig. 4 Structure of different axis-chiral compounds
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Fig. 5 Method for judging configuration of axial-chiral compounds
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Fig. 6 Structures of several biaryl natural products with axial chirality
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