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N 71.62%EGFR inhibition at 1.0 pmol/L
o} 40.13% HDAC1 inhibition at 1.0 umol/L
F 98.69% A549 inhibition at 10 umol/L

chidamide 100% HCT-116 inhibition at 10 umol/L




Bf/\"/\B

[o]

Boc HN A o CH3
N N HC. O B
S h N 1) 7, K,CO, TBAB e N
. . o
N~ NFoNH,-H,0, 0, N 2)Hel \§N 7N
1
cl NN,
3 4 baricitinib
O CHy PN
HO_~, o Br HzN"g_/ 9 c e o-c;); 2N 9
r OH I: >< 0o N_ﬁ_/ HyC—~ 8 . — N\ﬁ1
TSOH o \_p; 0 — 0 CHs
5 °© 6 7

Baricitinib was prepared by a novel method in a total yield of 77.8%. The preparation of compound 6 from
1,3-dibromopropan-2-one, and compound 4 from 3 have not yet been reported in literature.
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The overall yield was increased from 43.5% to 72.6%,
and the process has been applied in industrial production.

osimertinib

TM 1 ~ 10 exhibited good antiproliferative activity
against tumor cell lines. TM 10 has the best activity
when the linker was 4-aminobenzoic acid.
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The ICs value for lung cancer cells was 0.86 umol/L.
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To perform the quality control of regorafenib, eight related substances were prepared.
And the related substances 8, 10, 12 and 13 have not been reported in literature.
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Development Status and Trends of New Medicines in China
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Tab.1 Domestic New Chemical Drugs Approved in
China between 2008 and 2018

£ 25 Tk 24 Chinese Journal of Pharmaceuticals 2019, 50 (6)

feErra 2 EE A 4 il BIT R
2008/6/1 PYEN:El LM KREEZ B bR
2008/9/22 iy M kR il:a)%ﬁ LR A I R G 2
2009/4/115  HZYPE LRUABR bk gezy
2011/5/20 3 AT L7518 5y HH SV Z
2011/6/7 wrdke D2k LR EEs)
2011/8/15 v mifh Jer il a7
2013/4/8 Ah K= TN I 2 BT )
2013/10/24 i b3 fig WRYMESLZR LI RG Y
2013/12/25  ntAEJE R it a SRR WP RS2
2014/2/24 VAR A ISR PR GZ
2014/10/17  FiEE g VL E Bl 2y
2014/12/23  PHIEA[% [ eueety] R 2
. KFEVRHL N
2015/5/2 B R R-PharmaiiyT [ 26 BN )
20160029 HEIF ngéfﬂiw SO
2018/5/8 2R ERRIEZ iR 24
2018/5/23  WiHEH A2 N S
2018/6/8 B ALZE (L) DR G2
2018/8/12 itk e TLH eI 24 BulR 25
2018/9/4 U= AHCF 2 PR 2
2018/12/17 B ybHEM A (R ) MRS R S8 2

BAERIR - AR CPM Bl PE 45 & A TF BRI, il 24 ek A4 PR
TRIFR o

40.0% (84 ), Pulikyezy 30.0% (614 ), [MEA
EIM RS2 10.0% 24 ), HAeEERSUIA N
2. PR RS 25, AT O RG24

7391 5.0% . 16 NAEMZEIH 2530 & 6 MiR)T

KK, HhiRYLZ 5 56.3% (94N ), HUMIEZ 5
18.8% (314~), HpBEaidsEHZA . G,

P R AR 28 . IR i RS 25 4% 5
6.3%.

XFix 36 AN 2411 NDA 8 P a7 ki BR 4T 4
Mr, JEiE NDA & Ip R 5 d 2t brii i [a] 2 2
THE, FEIE AN H 30 RIbriEfh &, LM (H ) £oR.
HeBR 2 AN TCvmf e A&7 B S A S, Sebrit 50
i PR LG 18 ML ZGAET 2580 16 MM 2561 2.

fgiil, A AIH 25 NDA S22 & iR 2830t iy
Hif1a]2) 25.4 M (A2 %0 23.6 M), BT 2

Y1 24.0 M (TRAIECN 21.0 M) . T4, EFREIT
J& CUEMRY BT MUREME SR, 2018 11 H, [H
%%&%%aﬂﬁﬁﬁhﬁﬁtmﬁﬂ$MﬁmE
gr=srz— ", DI AR 8 25 b i e ok
Bt .
1.3 FRIEAIH25 Kk tsiat

2008—2018 4, 6324 IND #1 NDA [ &
LA 25l BB R ALK, %2 BS54
wmaE, wA PR ER . H, fEE R
ZyLL 126 {41 FR AR R A R R A, BHTTE
D183 H—2 o ikEE TOP30 1 i 314,

#* 2 2008—2018 FEFE A EHMEEN AL
Tab.2 Domestic New Biological Drugs Approved in China between 2008 and 2018

HEHE T [7) 2y il 4 Al VAT RK
2008/1/7 JERZE7 HZEDZ TN L]
2009/1/4 A+CHEM S BRI, BEA T TIRIRARAED Py
2011/4/2 2N R R E¥ER L 25 1 3 A i R S8 24
2011/10/21 R & A E ARG A A 75 I N 1 A v (L AR) A 2 G PE AT
2011/12/1 LR 5P JE11IZR R AR LY
2013/11/27 HERTE A SR FRESL A k=R
2015/1/4 A RE AT 2 T T o [ [ 2 ) 2 e 5 2 A ) 2 0 9 Pz
2015/12/3 iy 893 B T 1) RGP r [ [ 2 ) 2 o [ 2 A ) S W A P24
2015/12/30 Ji i 4 T LR K R AP 5 UYL
2016/9/2 RO lETHzaz2b JE IR A TR g2
2016/12/13 Wi 1975 5 7 1R R BB A S TR BR ST A A e ]
2016/12/13 DU It FEA A 2 PR 0 R AR 5 25
2017/11/16 VA ROR AR RHREA WA P24
2018/4/12 AN T RN EA N EARGE ) AR AT s YL
2018/12/17 T A T HSAY P 25
2018/12/28 {5 1] Pt {EIL4EY) PR 2

BRI - A4S CPM il i IR 45 65 A TT VOBV B, il 2 Al 44 R R T T AR«



FrEEEZG Tk Z4 £ Chinese Journal of Pharmaceuticals 2019, 50 (6)

« 679 -

HARWE S, w4 PF 338 . (1) KEEIH 256t
Ay, XA RS SR T, KA1
TERGE 2y, sl E gl ZP AR, Aol
HALHE A EIBN B, BT AIRNR, A2
W25 ST AR, DL Bl R 610587 2578 2 L)
HAR AR A IE B 25 ARFDEZk. 5k
gk, IERKRHE. BREBERY. AhEHE. (2) F
NG A Y, E I iR T, AP
wNE, WIRRE R, ORISR A B A s
BT 5 S [ 1 25 b 5, B Egph R &5

o W ERIIIRA R &R, AT, 9
BEIFA (lnlicense-in) o & EAMLAEZ TP AT A
Weh, AR AANILH I Ao, R,
Mm%, (3) BIwthe AR, b B R B
Bt T E R AR AR AR TR i
P22 TV FEBe . A B 25 RER S TR 2 RER A
VO KA A i o, 38 H -5 Al L R REAT B3R
ZIF R
1.4 FRHEEGIH PN E K2 H XA DL
PEIUT R E KRR H R (AT R

THIR R 126
oh E R L 2T 72
PPN 4 70
SRR 69
NN 62
HAEEKY 32
A 30
\NZRFFATER R 29
Hh [ B 2R} 2 B 2T A B 26
HEIEZjL 26
LEZll 25
NAaZjl 23
hE 2R R 23
R 2 TV bR 23
Yl 22
R 22
VAT 22
e gl 22
[Ep i 22
TR A2 21
KR H EA R 20
PR 19
F AR T 2 19
Ak 18
B2 17
TLI5 R EE 24 17
FEHIZ 17
] 15
WE 25l 15
LB 4R 14 .
0 50 100 150
m OUHTZ FRRECE (IR K + 11T)

[E] 5 2008—2018 SFRIFZH IR E R 30 RIFRIFER
Fig.5 List of the Top 30 Applicants for New Drugs from 2008 to 2018



+ 680 -

Koo TAGPRBS RN A & RIG 25 5 H 3% (2017 4ERR ) ),
R R AT T Ge it 2017 SFE4ibvlE By a3 23N
A H s M. 7F 2008—2016 4EHki#E i 13
MR, 59 MEANEREMRH S ; 14
MNMEMZF LT, A6 NMEANERERE R,
I, Bk AR 25 NEE AR B R 3 Eigte,
BE B OR H B S RBENLE 568, RRFE R
H SR E R B8 253 N AR B S Bk, #it
MR 259 FORZY. LI 255 R S A g
BN
2 REQFHANLRED
2.1 VAGIRME A S

PN 0 1 bl S P AR G i AR S M AR A Y
PR (1SR ), o I o SBE R . 12
VRPN 22 Ge e S5 o £ BB . ek, B E1NE
MR R R EIHESR, BMREEHEIL 3.7 12
N, T B R S AR A A A fE
I 70% M BBk, MR FRAEE, KRB EM
BT 2RI RN 5 LA R R TR O 0 I P
W PR3 S 1 P AT, (R I BB G 2 ok PR —
EeA1
2.2 BRI ERIAE SR HIRE A

2017 SEAFRAWIM AT 10 A, AEMRSr T
2955 6 %, AdRE. EMER RS R
T HEMARIRRE. My TAEYT . BERAY SR
IR BBl R AR 2 5, 3 3 IRl
Rk, PR, TR, B ERFEES RN 1)
TX G A RES R, QIR 2 %40
BRI R RIS i . R R L iR s
Jrik. KA. AN T8 e, 3D T Bl AR % 2 4
X A K it — DB 2
2.3 FFIABIH RN E R

TR B oA BE 25 01 % i B s o
2yl WA ERIRA3 EAMEBTUR (R &, AR
FAR. AR TG, £ ), 455k
i), FEARTEARFNAE = BUA, DEAE 25 N,
Peande A =301, 76 B vF el RE A (marketing
authorization holder, MAH) #I|E i &K, #2540k

£ 25 Tk 24 Chinese Journal of Pharmaceuticals 2019, 50 (6)

A DLZRAEAE P A A SR BT 24 (R A7, an e s 4
M B e« BCHL 24 M R P v B 5 AW A 2R AR 2 W
My aw BilgEEsHekA T e, AR T HE
S5 FHAR P2 2 1R 8 4 A58 LA S B 1], AT s 24 1
e 54k, #lZidl. K%, BB, &R
202 (contract research organization, CRO)  [f]f]
EAETF R, I UG 7345 J5 AT DL A T 24 U A
BRAR o
3 XRIFRZGR & FOE BRI
3.1 SLEMMKOE, AWK

P ER AT HIBLIE, 624 Al ar LR
PHLDEGE, ISR R PR IMIA
ZUEAE, AR, DA R AR o B AT A T Bl
T SEOIHLNEGE, PR AT RAE, B
R, WATEREE A RIS, KRS
I RIS B FE R k& 55 s BB AAE, LRk,
FEARFRVOE N FREME, WEIMREVFRT AT, B
RIFRBL AR AL, RIHRRE 1. X T
KA Z Ak, i) 5 A 2 60 3 24 A0 A= ) 6 3 24 XU%e
AN, VEER BN SI3E ARG 7%, R & 4
A2 R X TR N A, SR AR T
PR, I VIC (RS BE + FR 2B+ S )
RGBT 24
3.2 MAGIB 2 s PR R, $REmT Kt

24 i B E N AT LU 5 77 2 S AR iR s
BRI, ABOE THE, s 2 ks T8
MR R R, TEEIEZRLG], AR K
S5iEMe T, B RBEOR Q1S 71 0 H VE R L],
IREHT 2 Eair. EEXTE R Y. JLEMZY, &
SEAR E IR T, BE AL PR, Rk Al
WHE R, Mo, BEEH FiaZ i, R IES)
GAEMIEAL, 5 D02 i M T N0 5 X 3 A M
B, AR EN, RIEAH A K.

LR
(1] Z[E L. 20184 5K EAH 400 L Tk E &+ = 1R
B, HEAEY LFESE, 2019, 39(2): 3-12.
(T4 %6937)



[ EE 25 Tk Z4 £ Chinese Journal of Pharmaceuticals 2019, 50 (6)

[15]

[16]

[17]

(18]

[19]

[20]

tjgb/rdpcgb/qgkjjftrtjgh/201809/t20180929_1625915.
html.

HE Gt R. 20164 FE 2 ERH ARG A IEB/
OL]. [2019-03-29]. http://www. stats. gov. cn/tjsj/
tjgb/rdpcgb/qgkjjftrtjgh/201809/t20180929_1625914.
html.

HEXGitR. 201 7F 2 EPHZ A G it AR [EB/
OL]. [2019-03-29]. http://www. stats. gov. cn/tjsj/
tjgb/rdpcgb/qgkjjftrtjgh/201810/t20181012_1627451.
html.

PS54 92 W) 47 5 N R20 164 [ R A AR 1 L 3]
[E 4%, 2017, (2): 13

A WL N IR T s F I E H 15 5 R SEE
[D]. #i: PHALRMBHECR - 22 AL 18 5, 2013.
BEMAE, V7 . I 5 B R BR ) R I S R B ) S 43 By
1. Yr{ETHE, 2014, 33(2): 150-151.

A DML, AR A S HE & (EB/OL]. [2019-
03-29]. http://apps. who. int/nha/database/ViewData/

[21]

[22]

(23]

[24]

[25]

« 693 -

Indicators/en.

HANDM. AN ZRNTHIEEB/OL].
[2018-09-10]. http://www. renkou. org. cn/countries/
yindu/2014/1340. html.

e 2 L BT RERE PR T R R, R O EE 2
2 —[EB/OL]. [2018-09-10]. http://jianke. com/
tnbpd/2367636. html.

Government of India Ministry of Health and Family
Welfare. The Drugs and Cosmetics Act and Rules [EB/
OL]J. [2019-03-29]. http://ayush. gov. in/sites/default/
files/File222. pdf.

HoOB. EER SR EXWIAID]. B R
LA, 2014.
RAENREEAEERX KRR ER NS, R EIRK S
X B AE P [ 45 S A E BRI L [EB/OL] . [2019-
03-29]. http://www. ndrc. gov. cn/xwzx/xwfb/201804/
t20180414_882445. html.

5352 2 =) 551 8 8GN 2 2N 2EY Y 5E 8EI 8 2 =GN 2EH 553 5E 8GN 8N 2N 2ED 553 8GN 8GN 8 2N 2EH 5N 8GN 8GI 8 8 2N oGN8 8 8 e e oG G S s e e oD

(L#4%6807)
[2]  NMPA. T M SCE %&b “UEM 227 o 2R g

(3]

(4]

T 245 i M R O B At AR A e (1 24 B 24587 (2018146
%) [EB/OL]. [2018-11-20]. http://www. nmpa. gov.
cn/WS04/CL2196/332328. html.

g, RTR, vERR . 18 VR B E PR 56 M E R
[J]. rF[EZ53, 2017, 28(8): 1009-1012.

B X A RIAE TR e, b B0 Py 42 i AR 2

(5]

(6]

J& (20154F) [J]. H#BAILTAE, 2015, 9(3): 97-101.
Mrelse. FREDH 250 R IR OR ¥R el [0] . 5kiT
BHEITPE, 2019, (1): 38-41.

SCHWEIZER L, HE J. Guiding principles of value creation
through collaborative innovation in pharmaceutical research

[J]. Drug Discov Today, 2017, 23(2): 213-218.

352 2 2E) 55 85I 8GN 2N 2EI 2E) 5EH 553 6EI 6 8GN 2EH 5E) 6EY 55 6N 8N 2EY 5EY ) 6EY 8GN 6N 2 2EH 5E) 8GN 8 8 8N 2N oGN8 8 8 eI eI eI G S s e e oD

(E3#E4%6867)
SE k-

(1]

(2]

E R gt R B, MG, 2017 464 1 B 4 %
BG4 [EB/OL]. [2018-10-09].
mof. gov. cn/zhengwuxinxi/caizhengxinwen/201810/
t20181010_3040439. htm.

d [ E AR 4. 2018 ~ 2019 45 3% [H 2 24 [F FR AL T 34 4
#t [EB/OL]. [2019-03-21].

http://www.

http://www. pharnex. com/

(3]

(4]

show-20-1248-1. html.

X R4 IQVIA P EERFEZA Mgk [R]. Biff: R
i g Ed ( RiE) AIRAR , 2018.

mofEL L, MR, SRR E TR YIBER I
RE KRR 3], REEY TR A&, 2019, 39(3): 111-
119.



