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Strategy of molecular drug design: dual-target drug design

GUO Zong-ru’
(Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: Physiology-based and target-based drug discovery constitutes two principal approaches in drug
innovation, which are mutually complementary and collaborative. With the target-based approach, a lot of
new molecular entities have been marketed as drugs. However, many complicated diseases such as cancer,
metabolic disorders, and CNS diseases can not be effectively treated or cured with one medicine acting on a
single target. As simultaneous intervention of two (or multiple) targets relevant to a disease has shown
improved therapeutic efficacy, the innovation of dual-target drugs has become an active field. Dual-target drug
can modulate two receptors, inhibit two enzymes, act on an enzyme and a receptor, or affect an ion channel and
a transporter. From viewpoint of molecular design, there are three approaches to construct a dual-target drug
molecule. A connective molecule can simply be realized by combining two active molecules or their
pharmacophores with a linker; while an integrated molecule comes into an entity either by fusing or by merging
the common structural or pharmacophoric features of two active molecules, depending on the extent of the
common features. The latter approach facilitates the reduction of molecular size and molecular weight and the
optimal overlap between the pharmacodynamic and pharmacokinetic spaces, which will certainly elevate the
probability of being a drug.
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nmol-L™"). 37 [ 5 2K I FH 2R IR i e, 19
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(K] D -Ala-D-Ala A8 AR, TGS /208 I 45 1
0T A O BE ) ARG R, BRI ARG, AT )
ZUPRI B R A ER . MUBEREIK ) D-Ala-D-Ala
oo EW%I%* A2 ) D-Ala-D-Lac, /> T JE i
28 L Do i, BT SRR SRRBIIRh S
d Rl HIACRRAN], 7 S O A —
%H&%ﬁﬁﬁﬁﬁﬁﬁyiﬁfﬁﬁmﬁ%ﬁﬁ,
FEORAE W B E B AN 5 D-Ala-D-Ala
532 IRFSEEM S-FEEEWNEMET tLEY K454, Telavancint®®37 (41) Fl oritavancin®®® (42)
R-830 (39) /& & A XURUT HeFRH AW AL 54, 2R Gy AERERE g I NS G VE I IR D AVBEA L, T 23

WHMIES S RAEM R 3T 508 J5 5 B A
LI COX F1 5-LOX HIHb&4) (COX: ICso =0.5
pmol-L™"; 5-LOX: ICso = 20 pmol-L™"), Y5 T XU T %E
Ty S AT PrA AL Al gk B B SERE . MR RAR W,
P AT 28 05 M 1 5 AR XGRUT SE I JE A 0%,
T T AERE R AR AR E . B R ) 1T A
A T B 31, R 39 i 5-LOX S MR T
COX40 fir, 1 HKE R BEAR, HE— 0 A0k I Jk
(96 7 0 VF A B K IR 45 R AR 4, B 19 TA A T
(darbufelone, 40) AXEE R 7HIHIGETE, HAGE T
5 2R3N g 2 1 B,

533 AHEBEHE JINERMEIK b7 AEIERA
Jis, FCAE RTALHI R L= SRR 2 15 40 a1 R e 2 i)

OHH3C

T DABSE IR 2 B ARG i T 53 1 5 | N 117 24 25 ]
— SRR, $em T B R . A TR
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B IR AN SRR . 41 1 42 ATl T #ATT
T B
6 WELIRZAYIRIMIBR L F MR

RURLERAE FH IR 31 75 L3 2 PR A P b o 24 2% (41
SR, AT DUOKHRR 8 . il BOE 6 1 5 006
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o DA S 5 A P L 2 A R R SRR B 437, il
RURLER 259 (173 A 6 70 1 i KT 500, clogP ok
5, e TR ER N 0 0 IR 25 i bR, g B
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