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Abstract: With the development of the research on innovative drugs in our country, first-in-class drugs are
becoming a main goal for both pharmaceutical companies and scientific institutions. Discovery of first-in-class
drugs require amounts of basic research, a massive investment and novel methods, acting as a beacon for the new
drug development. In 2020, FDA totally approved 53 novel drugs with 38 small molecules, which still accounting
for a major component. Among them, many first-in-class drugs are important including a first EZH2 inhibitor
(tazemetostat) for the treatment of epithelioid sarcoma, a first attachment inhibitor (fostemsavir) with novel
mechanism for the treatment of HIV, a first farnesyltransferase inhibitor (lonafarnib) for the treatment of Hutchinson-
Gilford progeria syndrome (HGPS) and a first MC, receptor agonist for the treatment of rare genetic diseases of
obesity, etc. The research procedures of the above drugs are representative with new ideas. In this review, we outline
3 of the first-in-class drugs to discuss the research background, discovery and development process as well as the
therapeutic potentials to provide methods and ideas for the further drug development.
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Table 1 Small molecule drugs approved by FDA in 2020. GIST: Gastrointestinal stromal tumor; ACL: Adenosine triphosphate-citrate

lyase; MC,: Melanocortin 4; NSCLC: Non-small-cell lung cancer; UCLA: University California Los Angeles

Drug Sponsor Structure Target Indication Type Approved time
(Brand name) P g e (Month/Day)
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Continued
Drug - Approved time
Sponsor Structure Target Indication Type
(Brand name) P 9 yp (Month/Day)
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Sponsor Structure Target Indication Type
(Brand name) P 9 yp (Month/Day)
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Continued
Drug - Approved time
Sponsor Structure Target Indication Type
(Brand name) P 9 yp (Month/Day)
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A F AL AN 12 4 A, At 3 =) A B R R 20 T s
PR FCIETEREAT, 46 R0 5 iRE (NCT04179864). 3k 1
H i (NCT04624113). itk I8 (NCT02875548). [H] J%
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Figure 1 Discovery and development of tazemetostat, from hit-to-lead to approved drug
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Y5, temsavir). L&Y 8 BT XL EM T LI CT
P EAT BURIE I B 40t 50 5 R IR0, SR 7 R 1
WM (ECy, = 0.14 nmol-L™Y) FIFE AL 254030 112 (PK)
PERR, & H AT HIV-1 B 2 300 570 . BIF 78 A G
b FL T 245 9 (BRI VD ) LAST AR 25 W0 IR R s i
PR 22 5 B0 WAL 0] B, SRAS T B G Il R A R R B
0 A P 2 e,

23 GRTTRA BHEM R — R G HIV-1
FEANHIF, K15 T FDA SR T 1P IH0E 18 ¥ A% A 581 14
24 . T MR AE LS, BB S
FLAh BT G BRHH , 6 9T 2 B 24 B i 24 M A

0 A A ) L A2 1 K B 7 RABIR T R N
HIV-1 8% e 35 el TF & BA R AN W A7 4 587 H1L 1) 1) 91
HIV 259 & ok, HIV BB R RG22 iE”, H i
& ] LA T 2 90T I IR B I SR AS T A B T F) R

3 SFBERE (lonafarnib)——2IKE N F R ZHLHD
S AT AT RRE

31 MALE Weh-H/RMERELAE (HGPS,
T PR L 30 ) AL 22 FE A% 41 )2 B2 0% (progeroid lami-
nopathies) & JF 5 5% W, 1) 18 AL i, B W T )L
#H, FPERINELEE R E M. FREEABIL
JEIRALRT T RE T F B . R REE (1 R 7 IR [N 3 22
Ko LMNA ZE R (1% 4F 2 & 1A 5ik) 2848 1 5 80 5+
AR, AR A (lamin A) 3B R 2 5
B RRIEEE A 20 A% 25 46 N 1) B 1) B B 2H B
53, FEAR I LMNA JE K] 2 42 R 5 8 AZ BB 1 A, 3X il
SR AR BRI R R B Cui B A A B
MIRE ). KEFE S, 5 I E 0 A SR N
FEFR R, 5 40 A% i AR M, IR A S EUR R RE R
Ao ROIEE AT IR KRR TT, P AA 14.5
. PRI RE (FTase) £ —F 3 55k ks
T PR ) B T, G A AR ) T g 2 A e g T LA
SEELXT R IR A R AL A ], DL A A%
FEA AR ER R, a7 RUR

32 WREREIR ErXTVEUE BB G T 2K
AN, 28 CAAX (C: BB E IR, A: AT 2 I8 15
R B TR X AT 2 R TR) 1 DY JUE & e i SR 1Y, B
X e SRR bR A S0 B A Wi N, i Schering-Plough fiff 73
B L N R TRk JE R T — R B AR 222K
TRV L R B ) (A0 B 3 BT aR), L& 10 (ICy, =
27 000 nmol- L) J& H & 5 3 B — s ) i
MIH kAL AW, H 457 Hy 52 e P im0 fih e (124
By, MEETHMAXRTAGINLEY 1L
(1Cs, = 250 nmol-Lt), i 14 KR £ -, ik e ik i #
g () P06 6 P R R T 100 % o E = IR g M ke 3 42
FINRIEF )G, AT LA A E v, ik — D4 T4
AW PK PR, 76 kLRl B3 B A4k &9 12 LA
A 8 B EPE (1C, = 90 nmol-LY), 28l 1 R
A RO, 2 R ORI 78 R B8 i ik A 12
it e A A, 15 B AL A 13 IS M 25
FEFF (1IC5, = 49 nmol-LY). & 13 {45 /76 H = 3R 1)
A E G NIRRT 515 24659 14 (SCH-66336),
B NEAREE (ICs, = 1.9 nmol- L2122, 45K () 2, &
A e e B0 E T L R B, IR X 2 NS i
I8 20 A A T B B B A ) 9

33 JATTRLA  SIVEJE e — Bl IR R i e
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8 Temsavir 7 BMS-488043

ECq- O-l‘i sl ECso = 0.88 + 0.46 nmol-L"
Cioxioity > 300 jmol ], Cytoxicity > 300 pmol-L"

ﬁ Alkaline phosphatase

v’ Prodrug designed to address dissolution-
and solubility-limited absorption issues

9 Foxtemsavir prodrug

Figure 2 Discovery and development of fostemsavir as a prodrug of temsavir
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Figure 3 Discovery and development of lonafarnib
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B R WA 57, W PR 96 20 3R A e 2 VR SR B
19T 5 IR SERE ) LEE B B0 T XU 411K 88% . &L
8 T HAE AR AL S B bR, i FDA R 24
i FE R (EMA) ¥35 52 NAULE, HH3R18 T Rt r7
ANIE

HEBEE, BT IRIT R0, SR e FIR S 3RS
TVRIT T RATF % (HDV) B R BTV AE . T BT
9 A U E 520 N 2 A i (R 1R 96 B T A, A Bl oAt
JF 9 28 8, HDV &GS J5 140995 15 B 7™ B, 1) JC A 2010
WY, T AT St HDV R 75 51 2 10, I E 15
LB R W (HBV) AN b A g sk ey & 2,
Ub 5 51 R L 2B B 7™ (9 I, A B AR
YEAG N e AT Th e 2 vl » VA We BRHE RS B 2 a1
SR A FE R 5 0 B B R R B, HDV AT A A e
A . P %) 3 P RS S R L AR o A Y L R
IR Ik, 1) AT 4 i o HDV 95 25 8 il F2 10 S — 04k
SCBR, AT RLPH A B T . AL, i 2 T
FL4E AR B SRV AT LATE 2 P i 22 24 b R L A
S BT B B e R 3280,
4 HBS5RE

BT LA BRATRIE A 2 AN, SRR 2
YR A DR R . o, N IR A 27 i 4 1
372 7 FE A w] WK B E AN TR T COVID-19 # /)
T2, FLHT T AR SRR R T A
EAF — R 2, 304875 5 1F 9 — 3K RNA B2 -5 B 401
A, e T R - A 28 48 R0 R T A A7 5 1
1BIT, (HHILE 2014~2016 4F & 2 N TEIG T R R
BZAY . BARIIEVE FH AR IGRR EIRIT PR R
PO R IR T %, (R AR A T R B R e e R . TR
AR e A R, SRS TS T I IR VG TT T 2 H PR,
1% 84 A MG IR VR, I& T 10 A L. RAE KA
(057 20 B2 VR 975, E B £ G =5 7 R R i I By B
MR . BRUZA, HERERRIEAEERENE -
PUEB 209, ¥R T BT N . S DR 2 TR
AR 58 X B AR AE 70 AR T v e A 1) 1 B 11,
Ye 4 N b3 R T R 2 400 )7 RS R B E I A A .
EIR A FDA [ REAE g iR, (0 FAE iR T7 ™ e
B E AN T IRER XN, 55k
1 ) % BN X 0 #0852 T 2019 4F F 1, (8 15 3R A1 K
¥id.

£ 2020 4 FDA H#LHE R B 25, 32% HIZ5W3R15 T
PR H LB TE, 42% 2Pk T S T VR A,
57% B Z5P3RAS T AR 5 PE o B A%, 23% B 253K 1S T
0 B A VSRS, RIS T FDA KT 135 24 1 & Rk
HE S MR . i R E IR SO R R,

()60 3T 24 £ AR 46 /N 5 A BR s K CP 25 4 2 1) 1)
ZEgh . EAE 2020 AR A A R AORT 24 13 4, Hod A 10
o N B BRI G0 e A0S AR 2k i R 5
B, R AeERE AN BT = EGFR-TKI 2547,
B F AN AT e, 2 b B e R R BTK # )
Al WA 2 B & e, T8 T B P9 ALK BHPEFE /N
2T A it e ) ¥ T 4 S 1 24 11 2B 1T R TG 5 R 5 1Y) R
M ), 2 P 1 S S AR B PARP I )45 . B
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