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(57) Abstract: The present invention relates to the fields of medicines and medicinal chemistry, and relates specifically to, as repres -
ented by Formula (I), a novel aminated derivative of homoharringtonine or a pharmaceutically acceptable salt thereot, a method for
preparing said compounds, a pharmaceutical composition comprising the compound, and an application thereof in preparing an anti-
tumor medicament.
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B = KA BRI BAAT 4 . BB &F kA )i A

R
LT RGN BB A0% ORI 3 AT = KA BT
5 A, B RZZRABBRYIAHITAY, BH X Bk,
SEENA MBI IR ERIT R 39 T 64 R 2

HEHEAL

% = K 44 B84% (Homoharringtonine, HHT ) X Ak# &.-3-[(2R)-2,6-—# 3
10 -2- (2-FRA2-BNRTEK) -6-F AR B

(O-3-[(2R)-2,6-dihydroxy-2-(2’-methoxy-2’-oxoethyl)-6-methylheptanoyl]c

ephalotaxine) Z ¥ B + 3 25 = R M FHH49 = £ 4 (cephatotaxus fortuneif)
JX?’:— Fl BT, RS BEFRGEDB. ZRMBH = R4 B
A, H 8 A~ T FE. BEHTER ZATENR, LT ZKAH @ﬂﬁﬁk

15 (harringtonine). & = K 4% B8 s&(homoharringtonine). .= K 44 B5 5%

(isoharringtonine) &AL A, = X 47 B Ivﬁk(deoxyharrmgtonme)??ﬁia‘mﬂi AN S

E, FRET 2R (BERF, ZREBELMBRLYFERELE

WA EM X R, BEFIR, 1994, 29 (1), 33-39; ERIEF,

ERA B T VBT, HFFR, 1992, 03, 178-184) . JbIb
20 AFBEARAG = K AL BR(BPABAEAR cephalotacine) ¥ Af A T B R 5B H k.

o=@ 0 o’CHs SHo~E0 oc )‘—ngo —CH3 JSlo~& 0 O,CHs
Ofxs E  H -0 & O,(s O,xs

H3C’

rS){R N (S){R N (S)(R) (S),R,
o o o

o = R AL HE A ZRAZBE 7 = RAZ BRI I 4, = SRAZ R,

CAS: 26833-87-4 CAS: 26833-85-2 CAS: 26833-86-3 CAS: 36804-95-2

& B AT 5038 HHT R F &M A mind s 655 8 MR AE S
25 RS, FREARELZAIAEMDS). Rt g MR R AL dg
J038 % ERBHREIEE, LEZHA TH77EREREmied Rk
(ZLEFF HAG FELAAFTHATHWAE FFEOMEA S HEME 0

1



10

15

20

25

30

35

WO 2013/023620 PCT/CN2012/080349

FREIE KA, R K FEFR, 2010, 31 (6) , 108-110; SREAFE,
&5 S RASBEARST & fn R R JE A B bel-1, c-mye, #EAE pls ¢9Fh,
e REBRAHEE, 2010, 3(7), 15-16; GRS, MEHY, §=
RASBREF LM AER S e A T ey R A, ST E S, 1999, 25(4),
257-258; I F, LD-HA FEE57 UMM G B 27 616 KoM, &
MEFEFR, 1997, 17 (4), 689-690; TH v, LD-HA F&E5
1R3G A4 & sk 26 BlIE R, 7N EFRZEIR, 1997, 17(1), 89-90;
BRI S, HAD 5 £76 75 RA LM B @IS fyk bg 16 R, &4t
dig L E, 1995, 16 (2), 59-61) .

HHT Tt e o A AT ( RF, §=KMEHFF K562 =
CML %0t B = B o4 6 R AT R, LiBBE S, 2001, 24 (3), 166-168:
EXRAE, §ERMBEREsTG nmmitobiprzitsbegieh, ik
FFik, 1999, 5(2), 175-177) .

M3t Bl KB(AR O B R R AR mie kiR &7, HHT £4 40
Fo B Baas et , st Gl A G2 Him e E A ik, ®st S Hi4n etk
A& (2%, 5 RSB HL-60 e QCY 7703 fm ity 4k fl #F
%, PEHFR, 2001, 29 (3), 44-45; FTREE, HZ L HBsmie
Ao B A A ZLRYE ) AR A 4 4m i B B AL Bk, P B P EIRFLA
&, 1999, 9 (2), 67-70) .

HHT 69 25 A5 ) T 2374 A miiy &4 A, WHERBA
tRNA 5[4Z48 89 4 - R H 424848 5 FREE R 2 AR, B sb&rl % BRI AR89
F- IR, 18 % RAZEARRE, TAE G Rz, 5T i) DNA
A RAFEVER (BRASE, ATHALR Survivin, Bel-2 #= bax £
KES Z RS TRIEE FF 5454 MUTZ-1 e/t A4ER, +F
e F B2 &, 2003, 18 (3) , 188-191; KA %, surviving mRNA
FOANKT B & kMBS M R R B T AR AR, T
KFFI, 2006, 35(2) , 204-208; Eled, H=KA4BHREITIPH
P210-ber/abl -5 K562 e A, ¥ EX k2 E, 2000, 8(4),
287-289; MhAME, S RBEBRE G L iaf AT Ea f
FHR, Pk FRE, 2003, 24 (12), 624-628; T REF, F=
KA BSR40 oL & oo % B B B CD34+4m it s AL Bg & M e vl
G dgm KB, 2004, 13 (1), 42-43; Z3%%, 5= K BEHE
A 06 o gk BB G CD34™+ CD7™ + faflty #om, ¥ 4 dnik & 4
&, 2007, 28 (10) , 706-707; FEEH, FHEZRKHBBEHATRML 0
&) o % 4B H T 49 e L Bf e Th an e LA 49 Hrh, @ dim Mg, 2006,
15 (1), 37-39; FE2&%, FHZRYEBIIEA@IOE 0k ELF
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A K562 tm it piBaid ey Hrn, bk aE, 2003, 24 (6) ,
329-329; JAFH, HFERMEEBIET HL60 e sp it ey 4k, #
MARFFI/, 2004, 39 (3), 440-442; HFTIE, BEBESZ LY
Be a8 5 HL-60 tm e o= F a9 A, F 4L B i 5 4%, 2002, 19(2),
169-171) .

7 B AR BRI AG D o T A B AR AL T 73 2
M, 4B AR IR B R BERE AL A & 2 R A BEARAT A M 09 A R e
Rr PR G 4R 8

XAAZE
ARB G B 82— R IRABAFAE A B X ()G B F = KA B a8t B
PORBURAAT £ M S I F BT 0 Ay, EEW3k

£ F RiArRyit B HO IR KT A C-Corg bt A AR LI A Co-Cig
WA Sk, BRARARRY C-C RRARIHEZEL, BRARL
BB FEA, BRI EIRAR TS L E. BRREAE A E,
PRk, C-CoBMsk, A, AL, B, C-CoENL, 3K, C-C
WAL, Ry Ry STTUAAAE], & TUARE, & ARIREH—IK,

AR B 62X R BAFERLAAX (1) 95 Z KA BN
Jae Ak R BRI AT A M G ik
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HHT HHT acid i

AR 3 = RASBE AR PR R BSRAAT 2 ()T 32 L XA 7
AR EHIIR. & E R BB R RN FET, BfKEL
8 R ASBEARA BT R B B R ASESARAG BR o B4R 548 B 4R
mkﬁﬁééﬁ%m%ﬁﬁT,,AM%%& =k A B ARG PR R B
JEALET 2 4. T vA S & Z R ASBEARL A8 RL 04 WU JE T 48 6 F) R AR
IR F @ET,**%Akwﬁ&m;x@%%%&%iMk%Mi
4. XOF RyA= R, 5 L A8 X ()T 49248 .

ARG B A Z AR OB RLANSH G HHEeY, ATk
B a M IEE S~ REPEY, FlBdei B F L TELHY
T

ARAE P B 62 0 B RAERE A 3R LA A e B e
SMEREHY . HARRIFB LGS T OAIR. AR M, KEPRE
—FE TR E R Tk, QI TEELFNEES: ﬁﬁ%%é
VR RL PGS Y, PTEMBRERNR A RR. $AETH
WEJE. R, BE. URE. EE @ik, %ﬁf\%ﬁ\k%%‘
THE. LELE. ATHE. WERIRAZ. BBE. BE. REE.
v H AR, AR ARE S

AL BAE I B T o6 57 I 98 6 AR A 691k A4k .

ﬂ

AR T T X,

AL AR Bt F R
1. BRI E HEZ R BB B RBIEAITEN R L H F L
TR AR EH
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0)
HJ Ry Fe Ry ki ) He C-Cig . Co-CrWiE & . Co-Crg 2 A
Ci-Cr IR A RIEIER . FA. A, #F48. FHC-ColrAk. %
FRA-C-ColE. HTAC-CIEA, RE R AR, HEMAAEEN TR
TR RAEARK, FEAAREARREFTALSALR, MEADE
MMER I — AR S Ak § TANBAREAMRK: C-Clik. B%. &
A C-CotnAzmah, A, fA. 2L 2L C -Gk, C-ColRA
. #hA C-Colrriil.

2. MdE LR | T FH R MBS AT E R A B LTS
693, AP R AR IEZWEH H. C-Colk. C-ColiEi. C-Co
Begg A, Co-Cr 3O A s IR AR, Fh. &3k, &3k, FHE-C-C
WA RFR-C-Cori. RIRAC-CRE, 8 R PR, EENFE
BHRBT R REAEIR, FEASARTRRETEA-2RARTE,
R A B AMTENAE DR S NE G TAORREARA: C-Catth.
RE. Bk C-Cotp B, AR . £, B3 C -Gk, C-Cq
AL, FhAe C-Colnrik.

3. ARIE EEE | TG B LA EBEAITE N B LB F LTS
#, £ R RIS G H. C-Colik. C-C bk, 34k,
ZeF B -C-Catt AL, A R A7 Ry BN AT BB TF—RT RA R
B, FREBRBIAREF RS AR, R REHEMEL M —A
RE AN A FHEGBERETERK: C-Colizk. BmE. &4, C-Colrk
g, A B, BAL BLCCoRE. C-Colr AL, A C-Cs
AR,
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4. ARIE LR F 13 4F T8 & Z K MBS MIEAT A D R LG5 b T
B E, RV ARRAREL,

5. ARAE LR 1-44E—6Y 5 Z R A BEMMAAT AR A B 5 LT
Bk, B VATl R ekmhk, k. wkek . e | e
Ao PR wbed K Rk i pikekd . R R RoEee

6. A LiE S 1-5F—F 8y 5 Z R A BERIAAT A R AL 5% b7
B d, BFAERTEIAR LA IEA, Dok . ALk
wRo AL, ebeRon L. mbrAelk . MEedR L FIEeROE R sEekir R o
Wbk,

7. AR LR F (6 1F M G RSB RITEDRE S F LTS
a9, BEFATE G-CREARTHE. FTHE FRAARIKTE,

8. R LEE [T HE—RYGHEZRUEBITEDRLEF LTS
aEh, EP iR ERARE. A4 C-ColARE. ME. 8A.
B C-Colt. C-CelrBA. C-Colpi; #htFA. 2. FHA.
FEA. CERA. £VL. BTHE. BE. A, REL. ARA.

9. RIELIXF |- 8FE— M Z KRB BEHITEDREEF LTS
B, AP R AR EIHE G H C-CRRRE RO, 234 -C-C,
Ikl TR TR H T, 4 R AR HEMNAEREGRERT
— AT R AR IR el B PR AR T Rk AR TS R4
e 4-F B E R 4- (4-FKE) Tkdkr-1-4.

FE R 53 = R AL BEARAY AL S BIEACAT A Mo F BT e, Bk
FHMNER AT AL YR —F B, F R KL Y] 6958 B A AR AR TR
4.
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BS-HH-008 BS-HH-009 BS-HH-011

BS-HH-012 BS-HH-014 BS-HH-018

BS-HH-020 BS-HH-021 BS-HH-025



WO 2013/023620 PCT/CN2012/080349

BS-HH-028 BS-HH-034 BS-HH-035

BS-HH-037 BS-HH-038 BS-HH-041

BS-HH-042 BS-HH-043 BS-HH-044
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BS-HH-048 BS-HH-050 BS-HH-051

BS-HH-054 BS-HH-055

LA A 0 S R R T T A

A - TN >t S KE | Bk
(%)
BS-HH-008 | C3H3oN;OsS | 613.7 fé& WA 11
BS-HH-009 | Cs33HyN3Os | 613.7 REE | BRY 24
BS-HH-011 | C3HuN,Op | 600.7 g &, ] 4k 37
BS-HH-012 | C3;HuN,O5 | 584.7 & & 2] 4 41
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BS-HH-014 | C3pH,uN,0:8 |  616.8 aé B4R 44
BS-HH-018 | C;;HiuN,O5 | 582.7 aé ] 44 43
BS-HH-020 | C33HioN;Op |  643.8 8 & EIEE 34
BS-HH-021 | C3HyN,O0 |  614.7 =N % 42
BS-HH-025 | C33HuN,Oo | 614.7 & £ 39
BS-HH-028 | Cs,HueN,Oq 602.7 AEE | BX 11
BS-HH-034 | C;sHs5:N;O5 |  641.8 8] e B4R 38
BS-HH-035 | C3HysN3Og | 623.7 f & ] 4K 41
BS-HH-037 | C3HisN,Og | 612.8 FRE | 5K 27
BS-HH-038 | C33HeN,05 | 612.8 XEE | FERY 38
BS-HH-041 | C3HyN;05 | 627.8 RXEE | FERY 33
BS-HH-042 | C3HiN,O5 | 612.8 XEE | FERM 32
BS-HH-043 | Cs33H4N,O, 610.7 a &, s8R 4 6

BS-HH-044 | C;HiN.Os | 676.8 RXEE | FRR 37
BS-HH-046 | CasHFN3Os | 693.8 XEE | B4R 42
BS-HH-050 | C;sHs51N;Os | 641.8 FE | FERY 29
BS-HH-051 | C3HyN,O5 | 598.7 wE | FERY 34
BS-HH-054 | C34HaN,Oq 624.7 XEE A 25
BS-HH-055 | C33sHpN,0sS | 626.8 RZEE | Ry 9

BEF—HFaT XN, ALARFAR L Te@ X (1) 1o

BS-HH-012

10
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A-3-[(2R)-2,6- = F 3 -2- (2'-wbrB 22 AR T 2L ) -6-F 45 B Bh 2 AR 55,

BS-HH-042
F-3-[QR)-2,6-=#3K-2- (ATl A2 BAR T ) -6-F A EmA]
5 FAATEA.

BS-HH-046
£.-3-[(2R)-2,6- =5 & -2- (2-(4- (4-FEKHL) k)2 AR THK) -6-
T AR B AR ARLARE AR,
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BS-HH-050
£-3-[(2R)-2,6-=# & -2- (2'-(4-N, N, -—F A Bk )2 -8R T4)
-6- 5 B B AL AR AR

BS-HH-054
£-3-[(QR)-2,6-=#-2- (2= (5-F5) vk 2-F I k-2 AR TA) -6-
T AR B AL AR A,

AR BOA TR KX ARLN G X()ec4h: BN, B4k
M. Ko, sy, EoM. % hB AT,

WAL RA, RERAZREOFI/EHR TG AR T4
RAE, Blde C-Cpbidh. Cr-Colth. C-Colri. C-GRAF. ki
BT aiEARRTRA. A, ERE. FRE. RTHA. EXE.
hATE-T hi G-

RiBWRAZIREABERR THOEER ISR E ) —
AR -BRBAER IR IR, Blde Cr-Cig i Bk . C-Cro i A C-Co Hiiz 2K
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Co-CoHR 3K, Cp-Coliriz 2, Cy-Cy M )2 K Ao C-Cy i 2., HRAH
Pl FEFEERRTLHL. ok, o+t ABEL,

RIEERBERRIBETIEHR TR AER I BGAFE Y
— BB ZAER R, Blde Crr-Crs B R CrCro R . C-Co e f2
AL CrCBREA. CrCollEa . CrCilrBAA CrCo iz, iz
ANBT OB TRT OlEA. BRE. ft Bk,

AAECCy-Cr I R R I )2 R 4840 A0 R R4 F0 49 3-7 B IR )2
A, Blde C-CrRRRATUANAL, FTA. FKAL. LKTE., K
. KAFHLEFROEL,

RECFRARESH 6-14 NRB T 9 FRINF B A SARL RIE
et ZRINFTER, EZERANEALT, RE—ABIRZFEME
. FREQLIEHFHRABEH TR, rRFRGHTH AL BX
A RK, 56,78 WARK. 23- A X FrrhAF.

RIBRFLRIEERFASH 1-4 NRBETF (#Hld= 1. 2. 3 K 4
NERBT)MEARRTHFTAETRLARD. £RBTRIBR. ANA. L3
EATUAREE STARBTFHEREFTE, A BF 7-11 NRERFHR
HEFER, TEVRGEFT AE—ANTEZFHERRIRINT, H-ATAE
FEURIEFEY. 2LERTFHRIELBTFH, 23E0496FH ¥4
hed AR wbe AR ke kL TEed L bR R v R ekl Bk,
SREee I RIS,

CRIR” AH 1AARETF (Bl 1. 2. 3R 4ALRT) 4
ARBTHEFERLR., ZRTRABA. AR, ZRATURE
HASANIRB TR, RAE A T- 1A BRRTFHBIR LR,
BIRKTAE A0y, RE RoFalaE 5 A0, IR ANHFH R4
KTk, wbekdn i, wRrskdmA. —Arkvhid, kAL, ket w
Stk wWEAESLF,

RIEBCREVAI A A 2,

AEREZTR AR —AXAAABERRBERR TR ORA (&
FHIRA ) BAReRK,

13
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RFRER CHERBE TR E AL,

RiB SRR o S R,

ARFCXDE W5 LT B Wb L% 23K L
Wag e it —F 5 H D5 T RAEM KRS Tl b oS4 4 4
o~ 18] ¢ 604 7= 4,

Yo KL HAER, RGBECROCSm 028 5 LTS e 884 F 2
WP LT AT BT 09 MBS s A9 LB 25, X A HUBR
HOFERRTFRRBE, PAARE, FRBE. BmR., SEH%S,
R BE. BLERE., FHARE, RVRE. AR eiBE. oKX
Ao o HIRBRRR L, BT RAE WA X AL 352 Rk
THERE. AL, AR, KRARFmird. B8RE. SUERE.
S hER 5,

22 LT AT 6 BT R KRR I S 9 AR AR AT, Blde, B
W R S M Fe R AR T F LTV T B T a9 a3 B R
JL 2 PR,

Jo AL TR, KiE“% BRI R E ARSI RELESY
BRI X, MRS HRE G E QUM TURE ARG
2 ALFE Fa/ R RE IR e R TR T AL M () e,
TR L TRGHAZE (FTRANMNFZat FLEEH)
o fg R R (LTt MBI ERARE) . BERGRE L%
RAF R (Blde 2 840, 5SS —F 2 RHASH RIS 5
— % aq W A B A ) B B B AR B ) AR (B4, AR
NAFHAG S BB RANBEREURANFEMBETN S [R
) R E (Blde, —FF % b B e R FE ST E N £ E 5w )
FHEN, ZaB YRR NHERERTAR AT MM, #de,
—F % AT R B — A BT AL RIE A R T Rk B —F E
HeEVL AT IR R A RT, XA G T AIA G R R K5 RE 4
.,

Je R, RiBOKSWHRIERE PGSR L, £

14
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— ¥ SRR T I A LA F T B 0 AR BB K,

W RKIFAAER, BRAEHSIHLEE, KB H R TAL A E L&
(RN RARA ) TR, BAL RS AT A R A SR R & 98 44 1A
M. W B AN FE T 2 E R B SRS, H,
ACAVECM ARG X P EAE M, 8 F T AR 2o 4 55 ik 3]
&A1 25, #5141 Burger's Medicinal Chemistry and Drug Discovery (1995)
172-178, 949-982 (Manfred E. Wolff Editor, 5th Edition) and J. Rautio’s
Prodrugs and Targeted Delivery (2011) 31-60 (Wiley-VCH, Methods and
Principles in Medicinal Chemistry, Vol. 47) and G. Thomas’s
Fundamentals of Medicinal Chemistry (2003) 195-200(Wiley) ¥ 3% i& 44
ARt ik,

ARPAYF &HZ KRB BERITEH IS FF S AF X (1)
M KPR T AR FLEMN, KRR TR FHE Ity 7 —
#% 1% /5 MCGRAW-HILL DICTIONARY OF CHEMICAL TERMS (S. P. Parker, Ed.
McGraw-Hill Book Company, New York, 1984); ELIEL, E.#= WILEN, S.,
STEREOCHEMISTRY OF ORGANIC COMPOUNDS (John Wiley & Sons, Inc.,
New York, 1994). # 2 ALl RFERTY XAG4E, FENEA
7 55 i 1R L 64 - 49 A6

AR G AF BT —RRFRFE BN HR /R AE BN,
HA R ARAE T AR5 AR ELEIR, TAZMEG MG, Fo/
BARBE RS R LR REBRAF /R G T kA= L eI1ER, T A
ARG, RIAER G877 E T H BB BB GIEFTIE ST, L35
Q)T 5 B e 73 RERAZIE RS B B R e) B HPT A 4 69 5% /i 3,
FEIR; () H R Aa AR, BRI R B R (C)EMHR MR,
B, FEOR A R GERIBAL,

AE R AT A BT AL A F SR T R R, Flde, K
A X (DA a5 &5 ik 40 T

15
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0 o-CHs  Hydrolysis

HHT HHT acid m

KD & Z KA BB AT EN T H RARBRS BN H LA
Biak (HHT) SR27KAME, Bfedd i e B WIS SRR 41, XOF R,
Ry EX AKX T 92 XA,

LA G KRBT — M AR AR A T AT, X AT A 2
ERIRF AR, #lde: REMS. AEMAAT. AAI4,

LR AR AR R LR ER P #AT, AE IR IR R R T AR
R, Blhe FEE. K. R FE L KERAEAE,

LR G KIRB A R LB 0°C £ 40 °C. BRI JE K FT
49 AR H R E 89 TSR i AL,

HKABR LW BA R B Z R A B8 (HHT) . ZRHE B ERRZ MR
5B iFE], TUALET I LM EFRF. BALRBLARL BT 64 A AUk 458
ﬁWEﬁﬁiﬁiﬁﬁ

RAZBEARGY AR =4, B AR, 5485 69 WUl A7 45 A7)
%%%ﬁET,%%M%ﬁmijU%m;x@%%%&%ﬂ%&%m

x4,
el R BRI AY B — AR G5 AR A T AT, LB 4%AF T AL
18 R T ALgE A7) ﬁﬁ 2-(7-18 FRHF = Fo4)-N,N, N, N'-79 ¥ A
< ﬁh ﬁ’-ﬁﬁkﬁﬂ ( HATU ) ﬂuf‘L—N N N' N' 4% EP;EH;JJQ/\ ﬁ;‘hﬁﬂ}]ﬁxﬂ‘
(HBTU) , R"i 1 %;LEE__(_—‘?%%}R) K46 AAREL 2
(BOP) , ;Mr:_ A PE-NN, N N'-v9 ¥ 5 ko< 508 2 (TBTU) .
A S BEIEAC B L — AR A T AT, X 2Tl — B RRT
B Wbk, Bldo: NN-ZF AL TEM (DIPEA) , =M (TEA) ,
e, 4-—F et (DMAP) .
JEAY SR BRI AL B — AR 27 P 4T, R AR A T AT,
16
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R Y LAFER T A PMMER . Hldo: R FHE (DCM) , ™
27k%H (THF) , N, N-=F A PELE (DMF) , —F &4 (DMSO) %,

FEAC KB R 69 — BT A R RET: @R FHEA
T, BANSEB G EE R, A AR . EER TR 24 10,
SRIE PV A AGER Z B A R 4, ZoKetpfaf Kk, TR, RS,
FEHS, B GRORMR AL, 132 E s,

AR F TR FEERLY . AMUBHBERAR Tz
F T X s 2 ab ik 6938 B o9 3R A . BRH . RP R FR F LM, 48
%1% &£ TR. Larock, Comprehensive Organic Transformations,
VCH Publishers (1989); T. W. Greene and P.G.M. Wuts, Protective
Groups in Organic Synthesis, 3rd Ed., John Wiley and Sons (1999); L.
Fieser and M. Fieser, Fieser and Fieser’s Reagents for Organic
Synthesis » John Wiley and Sons (1994); L. A. Paquette editor,
Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons
(1995) & H & 49 e K.

PRI RIEA L — B R EE WIS, BEANEARL), Hihixk
HOWE R B TR T ARG BTG F hERGAH. £
ERPENO)TFaFBERET, A AFTE. Al =RK9L0E,
ZRETE). BRAM 4, XRFBE. LEARHOOC-X"-CO-, X
ALk, BEKE, BIRAREFA), FAkEBld, ZFLR
A ZCABBRAFRRT AT AL, KRALHRE, A4
BAMI 4, —FEEEBE, TERCLAABREFRERLAZL). &
AFAERKFATEAFM AR TR, 8ARP X6 F i fe RRT,
HEAHA, KBE., FARAZL, FARRKORLST, £2EAFAL
PR3P L & AT.W. Greene and P.G. M. Wuts, Protective Groups in
Organic Synthesis, 2nd Edition, John Wiley and Sons (1991)¥ f4£.,
# A o BRI R AT A R GBI AL kR,

AERAERBET QAL AKN 1 G Bda s,

KK PR T ZALG B WA, T @4 F v —Hbdo kAT ik g
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AERAG X TEY, FoiEkey 255 T 4% 6 H A,

HEETEH — B ERRS G EWE M F k2 Cdntd,
RRFBAELPAGLITF AR TAABBEAARZERH LY. =
REMINGTON’S PHARMACEUTICAL SCIENCES, Martin, E.W., ed., Mack
Publishing Company, 19th ed. (1995)F7 & . 4| &-F7id 25 4h 48 A4 84 7 i%
BIEBANE BB ZRBA . BIR, HEHNE.

VAS e b iR Rl AR K G R H), QIEF I RA. EMBER
FTF ik,

AE R GIED T LB R G, F& B E s Tk T 6954
7 NGB LB, FleaRIMF 5L (BEHRA. LA, BEXK
BT .

E b, AL SME L2 F LTS BIR (ol AR
RT R ER) TASGHA, Flde, TR, ST VAR AR 3k
ORI E Y, TR AR, T RIGHFHEA, EHLSS T
A —MREFBEH, FATERBEYR A MASHEA. 25, BKER.
But) . BEFAL R, BAFGHIEA. XS MFBR Hi% 04
25 0.1%89F WACE 4, AT LM Fafl R 69 bo4r) L AR LA Bk, FT LA
EAEHBAFNEETHREY 1%E K 99%., FLXFFE 574 F e404
M, HHASY BT HIFAH ZH B AT

FA AR AR BREMNFLTUOS: AR, ik, H
FAAM . BRI, BIBA, B8 45, BMA, Ik
B HEERE. RRE; BIFH, wARIEEE; fedieR R, e,
RAE. FBERITE) b, RFERN, AT, LAFhRAER, B2
AFH R RIRER, BT LHERGHH, CETLOAHEARK, it
M IR B, BAPHMMATURE, AR, L EMF XK
T EARBEFEGMEH A, Hlde, HA ARSI EF TR AR,
H. RIRBBEF AR, BERREH T A O E RS, EEREESE
AHAT), MERFTRTERHERTRABENGER, L%
A (GBS BAETEH) . 2R, AT ST 27 R T4

18



10

15

20

25

WO 2013/023620 PCT/CN2012/080349

MEZRGFETABZ G LR A GERRELE, o, EHad
T VABNGHER N BB EE T,

G A ST AR AR R OE S B B A RIEIE A AR . T A
HIERNA YRR R, EhTRAGLEGERERR, &
AR S A HE. BARE LB, Hih = LBESR R Al Bk F i
DA BB AR A At R AT, SRR AT S A A B b A
MK,

ET RSB EN DA BT ET AT TEHRT
B VR 0 R R B B B R R G TE MRS (R E AN AT ) ¥
LB KERIS AN BRALEDR. EAAFEALT, RANHELEL 5 F
BAEZFH TLAMARB . RARGFAET G, BRBAARTOER K&
W AN, @ag, Pldek, TEE. AR (Hlde, Hdb, A8, &
IR BR5 ) | Mdh . REME HESR L0 RAY, TG
SIE R RS, Blde, BTN HRGH R, ELESRAGELT4HEHE
P a9 F Koy, RBILREFBA 0GR . Tl i & 47 40 B #) 4o
HWARA (xR TERE. AT, XB. LK. 50kF) 74
TG RAEMER . EFZHLT, RACEFER, dods. EFH =N
A, BT R IR BRI K920 A (Hlde, BAERSER4RFaRk ) T
VA 5 A ST VRS 64 LA 64 3E KTOIK,

BTG E AN P E BTN EREME T2 L&A R
B HAE RS, RERITILEXRE, FE&ELGTEMEER, AAF
FELBEHBEROLARRGEALT, HRiLHE&7EZ2 AT TR
R TIREAR, T AFRRS I AT H IME oo s R H R
BT A AR AR

AR BRBAROIEDHGER (e, L1, HadFgst. =
FArt. 84LEEF) . A A RARBAR OISR, TEER L BERK-TE
| LB, AK P TOIMER R BN R EERA G T
DH RS EEMRSHEL T, TmAER (dedvk) Fo B sM ok
E W RRACT T TR EAGHIR .
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AR (G R REY . B, ISR dhAas, IS, mK
ST RBCERNAAL ) T FoiB AR BAR A T AT R B 69 WF] . BIX.
BRE. RS, HER TR E0 KL,

WM BEFRE ST EMNGETEEZE, TMUIRETHRBNGEL
e E, M EBUETHREF X, FE7F 0 RERG AT B E 058k,
AR & T EITRERE A 67,

LRBIFNTANRARN B AL, ZEEFRZEH L5 F04
BRI, ETOARFLECHADWKRLE, BHH A TIARI
ERAF, RAREIRERAF . ARIBFTT R EMETF, EHRS

=

DR

AR L RAE AL G R Lz a4 &5
M. HARRITB YT O RE., ALK, AEPRE LTI
AW F ik, QIELTERSANELE LA AXENE VY —FF KL R
a4, ARE D E B BEAL A BEAL ) B = R MBS RAT A R 2 %
LT TR TS OB, ZEARTHRE. REBE. ITE.
HE. JUIE. BE@mieR. MIRE. ME. ABE. TRE. Z&
. OATHE. WERRE. RBE. RE. RFEE. PHHE.
B 5 BRI S AT G

ETFH KB T, & Em BB ERLY, (2RBM, T %
) 8 AL B AL B m Rt AR 4G T8 B My R AT AT PR

VAT 3640 F BT A 0940 5 R A8 2 B M 3R AT SR i A AR 4o
B a R R IR,

AL R B 838 N B 7 ik
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)Xi' R NH2
3 o Base
o .
¢ % Step ( HATUIDIPEA
O N Step2 < N

HHT X01-1 X01Zi

OH

¥ 5 = K AL BE B HHT(2 5g, 4.58 mmol)z&’f‘ ‘?3@%(18 mL) mA 1M

BRI (4.6 mL), BRI AZ AR, LT ARABMEL, TR T
ABF, A IN BRsR AT R LR pH £ 5-7, BRTAR 3807l
—,ﬂ\:"{‘@:fb*fblﬁx: /ﬁifﬁ %;ﬁﬂbfﬁ\ “’J—Féﬁ 7&/&&)% EPZ]&K}E;H'F/}(, fﬁf"{
45T IRATE G ERRE #ﬁ@szﬁmﬁ( 25g), HEH 88%. H I 5% 4
EHT@&QE&ETLWLK%WQ

¥ & = KA B RER X01-1(1.0 eq)A=f(1.0-1.5 eq)ia F 7K N, N-=F
A T LA (20-50 eq)s AN, N-ZF 5 3% T (2.0 eq)fe 2-(7-4% R K
ZAM)-N, N, N', N-v9 ¥ 2 -5 &, %@;@5(1 Seq), wimPtdE 2 NI,
ER LR ImANK, B LR LB ﬁMﬁm%#@ﬁ$&¢,+
B, R4, MR &30k @i%"-ii‘:éfh%, FE| 2-R4 & = R A BBk

34 1: oo BS-HH-043 4542,

E\f )
o— o~ R1NH2
HaCO , Hydrolysns HO O,,.

¢ ( :QJ HATU/DIPEA
Q’/ Step?2

HHT X01-1 BS-HH-043
21
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X, X01-1: FERABARI; Zi: vkdh-2-Z 88 HATU: 2-(7-18 f
FHZR4)-N, N, N', N-3 F 35 RAEELBS; DIPEA: N,N-—% &4
LRz,

e EBPTANBA G RS EZRMBEBRITKE., RE, BRGZL
7% B8 K ARAF 2 49 F4RER X01-1(106 mg, 0.2 mmol)Fe 2 F 3 vk o
(24 mg, 0.24 mmol)ia T LK N, N- = F L ¥ &2 mL), A=A N, N-—&
735 L (52 mg, 0.4 mmol)F= 2-(7-1% RARHF = £ )-N, N, N, N-wg F 4
ko RAEBRES (114 mg, 0.3 mmol), ££ 30 °C &4 FHt4k 3 /N at, £ 5-10 °C
FAF T AAKOG ML), B LERTEEER, AiofofRKkiaiin, F
¥, R%E, HEABRERESB (/9% . ¥8=10:1) 4B L8
R4 - = BS-HH-043 (9 mg, 6%).

LC-MS: $R& B 18): 1.18 min (60.6%), m/z: 611.4 [M+H]".

'H NMR (300 MHz, CDCLy): 8 7.34 (s, 1H), 6.67 (s, TH), 6.58 (s, 1H), 6.31
(d, 1H), 6.20 (d, 1H), 5.94-5.87 (m, 3H), 4.34 (m, 2H), 3.81 (s, 1H), 3.71 (s,
3H), 2.02 (m, 3H), 1.17 (s, 6H).

FERFEF] 1 BT %, AR IBESRF, HHIERAHEEHAK
fRAF 2 04 A ARBR X01-1 & 2-Be koo 557 73 %) BS-HH-008: LC-MS:
&% Bt 18): 1.09 min (90.35%), m/z: 614.5 [M+H]".

#R B 1 MRS &, AR BRERA, HEHZKBEHK
fBAT 3 &9 F B 4RER X01-1 & 1-F ok B /3 3] BS-HH-009: LC-MS:
ARG BF 18] : 1.08 min (94.6%), m/z: 308.2 [1/2M+H]".

'H NMR (300 MHz, CDCls): 8 6.60 (s, 1H), 6.59 (s, 1H), 5.95 (m, 2H),
5.80-5.8 (s, 1H), 5.02 (s, 1H), 4.49 (s, 1H), 3.78 (d, /=12.0Hz, 1H), 3.68 (s,
3H), 3.13-3.39 (m, 4H), 2.95 (m, 1H), 2.39 (m, 2H), 2.28 (s, 3H), 2.26-2.16
(m, 4H), 1.69 (m, 6H), 1.18 (d, 6H).

R L1 RS %, AN EARF, HEHZRMBBEHAK
FRAF B 89 F AR EE X01-1 5 Bek R 45 3] BS-HH-011: LC-MS: &%
8] : 1.05 min (90.03%), nv/z: 601.3 [M+H]".

'H NMR (300 MHz, CDCl;): § 6.60 (d, 2H), 5.97 (m, 2H), 5.81 (s, LH),
5.02 (s, 1H), 4.31 (s, 1H), 3.79 (d, 1H), 3.68 (s, 3H), 3.57 (m, 2H), 2.59%(m,
2H), 2.38 (m, 1H), 2.00 (s, 3H), 1.05 (s, 6H).
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R 1 6 RE k., RAMEIEARA, HE = L HEEK
FRAT 2] 69 F R4RBR X01-1 5otk t% BS /3 8] BS-HH-012: LC-MS: &%
B 1] : 1.14 min (95.15%), m/z: 585.4 [M+H]".

'H NMR (300 MHz, CDCly): § 6.60 (d, 2H), 5.89 (m, 2H), 5.79 (s, 1H),
5.01 (s, 1H), 4.76 (s, 1H), 3.78 (d, 1H), 3.68 (s, 3H), 3.36 (m, 2H), 3.27-3.01
(m, 4H), 2.59(m, 2H), 2.38 (m, 1H), 1.18 (s, 6H).

MR 1 MM T &k, BAARRIESRF, ¥ F =k HEEK
FRAF3) 00 F MARER XO01-1 54X Dok 75 23] BS-HH-014: LC-MS: 1%
% ati8]: 1.17 min (100%), m/z: 617.4 [M+H]",

"HNMR (300 MHz, CDCly): § 6.58 (d, 2H), 6.00 (m, 2H), 5.80(s, 1H),
5.02 (s, 1H), 4.32 (s, 1H), 3.75 (d, /=9 Hz, 1H), 3.68 (s, 3H), 3.48 (m, 2H),
2.95 (m, 1H), 2.37 (m, 1H), 2.23 (d, 1H), 1.19 (s, 6H).

LA | WBRAE S, RRAARR 185K F], ¥ E = £ M Bk
fEATE) 4G F ARER XO01-1 5 2,5-— &b R 5 43 %) BS-HH-018: LC-MS:
% B 1) : 1.08 min (100%), m/z: 583.3 [M+H]".

'H NMR (300 MHz, CDCl;): & 6.60 (s, 1H), 6.58 (s, 1H), 6.02 (d, J=9
Hz, 1H), 5.85 (m, 2H), 5.78 (m, 2H), 5.01 (s, 1H), 4.37 (s, 1H), 3.78 (d, 1H),
3.67 (s, 3H), 2.56 (m, 2H), 2.38 (m, 1H), 2.24 (d, 1H), 2.00 (s, 3H), 1.19 (s,
6H).

BWERRZH) 1 BT %, HAMRHERA, B RAEBEK
FRAFE) ) F A 4RER X01-1 5 2- (%koh-1-4 ) TEER 455 BS-HH-020:
LC-MS: ¥R it 1d: 0.91 min (96.62%), m/z: 644.5 [M+H]".

'"H NMR (300 MHz, CDCly): § 6.59 (d, 2H), 5.93 (m, 2H), 5.80 (s, 1H),
5.02 (s, 1H), 4.43 (s, 1H), 3.79 (d, 1H), 3.68 (s, 3H), 3.61 (m, 2H), 2.95 (m,
1H), 2.61-2.54 (m, 5H), 2.00 (m, 4H), 1.32 (m, 6H), 1.18 (s, 6H).

BWREA 1 RN SR, AR BARA], HE = kA BRI
fEAF B 44 F 194RER X01-1 5 4-% 3ok e R F4%3] BS-HH-021; LC-MS:
PG BF 18] 1.02 min (98.13%), m/z: 615.4 [M + H]*.

'H NMR (300 MHz, CDCl;): 8 6.60 (s, 1H), 6.58 (s, 1H), 5.99-5.90 (m,
2H), 5.80 (s, 1H), 5.01 (s, 1H), 4,54 (d, 1H), 3.78 (d, 1H), 3.68 (s, 3H), 2.61
(m, 2H), 2.39 (m, 1H), 2.26 (m, 2H), 1.18 (s, 6H).
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R 1 BB T %, AR HIBRF, HE L MBIk
FRAF R 04 F MAKER X01-1 &5 3-# A okww B 35| BS-HH-025: LC-MS:
PR BY 1A : 1.04 min (97.26%), m/z: 615.3 [M + H]".

'H NMR (300 MHz, CDCly): § 6.61 (d, 2H), 5.90 (m, 2H), 5.81 (s, 1H),
5.02 (s, 1H), 4.60 (s, 1H), 3.76 (d, 1H), 3.68 (s, 3H), 2.63-2.56 (m, 2H), 2.36
(m, 1H), 1.18 (s, 6H).

BB EB 1 BN F R, EAIE 0918457, 5= LK MBSk
FRATE] 09 F ARER XO01-1 5 3-F 84k &I BT 42 %) BS-HH-028: LC-MS:
PR & if i8] : 1.06 min (69.32%), m/z: 603.8 [M + H]™.

HREH] 1 RS %, AR B KA, BFH SR M ERK
fRAFE 8 F EAEBR XO01-1 5 1-7 A 2ok B 13 8] BS-HH-034: LC-MS:
PR & 1) : 0.95 min (98.32%), m/z: 642.4 [M + H] ™.

'H NMR (300 MHz, CDCl5): 8 6.58 (d, 2H), 5.95 (m, 2H), 5.82 (d, 1H),
5.01 (s, 1H), 4.56 (s, 1H), 3.79 (d, 1H), 3.68 (s, 3H), 2.72 (m, 1H), 2.55 (m,
4H), 2.36 (m, 3H), 2.25 (s, 2H), 2.00 (s, 3H), 1.31 (m, 6H), 1.18 (s, 6H), 1.01
(d, 6H).

LB EA 1 BT X, AR 18K, 5= L AHEEK
FRAFE| 64 F B4R ER X01-1 5 4-F Ak B % 5] BS-HH-035: LC-MS:
PREG BFiE]: 1.11 min (99.31%), m/z: 624.3 [M + H]".

"H NMR (300 MHz, CDCly): § 6.61 (d, 2H), 5.9 (m, 2H), 5.79 (d, 1H),
5.01 (s, 1H), 4.30 (d, 1H), 3.67 (s, 3H), 3.35 (m, 2H), 2.59 (m, 2H), 2.38 (m,
1H), 2.24 (m, 1H), 2.16 (d, 1H), 1.66-1.87 (m, 4H), 1.19 (s, 6H).

WL 1 RS %, AR GBS RA, ¥HZ EABEmK
fEAT 2] 69 F B 4RER X01-1 & 2-F ok B 5 15 3] BS-HH-037: LC-MS:
R G A 1a]: 1.59 min (98.91%), m/z: 613.6 [M+H]".

'"H NMR (300 MHz, CDCL): 8 6.60 (d, 2H), 5.88 (m, 2H), 5.82 (s, 1H),
5.02 (s, 1H),4.41 (d, 1H), 3.80 (d, 1H), 3.69 (s, 3H), 2.59 (in, 2H), 2.38 (m,
1H), 1.18 (s, 6H).

BREE 1 BT &, RAMEHBEEN, HFEHZ KB EK

FRAF2) 64 F MR ER X01-1 &5 3-F Aok &5 1% %] BS-HH-038: LC-MS:
%% B4 1¥]: 1.57 min (98.69%), m/z: 613.6 [M + H]".

24



10

15

20

25

30

35

WO 2013/023620 PCT/CN2012/080349

'H NMR (300 MHz, CDCLs): 6 6.59 (d, 2H), 5.97-5.88 (m, 2H), 5.81 (m,
1H), 5.02 (d, 1H), 4.64 (m, 1H), 3.80 (m, 1H), 3.69 (s,3H), 2.59 (m, 2H),
2.28 (m, 2H), 1.18 (d, 6H), 0.92-0.84 (m,3 H).

BREH) 1 RS %, AR B XF, BE L MEHK
FRAT B 69 AR ER X01-1 5 1-T A vkE K 42%] BS-HH-041: LC-MS:
PR G 8 14 : 1.08 min (100%), m/z: 628.6 [M+HT".

"HNMR (300 MHz, CDCls): § 6.58 (d, 2H), 5.94 (m, 2H), 5.80 (s, 1H),
5.01 (s, 1H), 3.77 (d, 1H), 3.68 (s, 3H), 3.35-3.05 (m, 4H), 1.75 (m, 4H),
1.18 (s, 6H), 1.07 (t, 3H).

HREA 1 BT %, RAAEGIESRA, &= R MBIk
AT 2 &G T I ARER X01-1 5 2-Bx F Aok et B 73 %) BS-HH-042: LC-MS:
BB Bf ) : 1.57 min (85.35%), m/z: 613.6 [M + H] ",

'H NMR (300 MHz, CDCl3): & 6.66 (d, 2H), 5.97-5.88 (m, 3H), 4.91 (s,
1H), 4.74 (d, 1H), 3.78 (s, 3H), 3.48 (m, 2H), 3.19 (m, 2H), 2.90 (m, 2H),
1.88 (m, 4H), 1.20-1.17 (m, 10H).

BREF 1 WBRAET %, AR GBS RA, ¥ KMEBK
FRAF |64 EARER XO01-1 & 1-(o-2-2)9k"E R 5 43 %) BS-HH-044:
LC-MS: R#& 18 1.17 min (100%), m/z: 677.6 [M+H]". "H NMR (300
MHz, CDCly): 8 8.20 (dd, J=4.8 Hz, 1.2 Hz, 1H), 7.50 (m, 1H), 6.68-6.63 (m,
2H), 6.60 (d, 2H), 5.96 (d, 1H), 5.81 (s, 1H), 5.74 (s, 1H), 5.02 (s, 1H), 4.39
(s, 1H), 3.83-3.73 (m, 3H), 3.68 (s, 3H), 3.45-3.30 (m, 5H), 2.63-2.56 (m,
2H), 1.19 (s, 6H).

TR 1 4R S %, AR IEARA, B EH = K HBBEmK
FRAF R 69 F RARER X01-1 5 1-(4- ARk R A 15 5] BS-HH-046:
LC-MS: #R% af 18] 1.61 min (89.27%), m/z: 694.6 [M + H] "

'H NMR (300 MHz, CDCl;): § 6.98 (m, 2H), 6.85 (m, 2H), 6.61 (d, 2H),
5.98 (d, 1H), 5.88 (d, 1H), 5.78 (d, 1H), 5.02 (s, 1H), 4.36 (s, 1H), 3.79 (d,
1H), 3.68 (s, 3H), 3.44 (m, 3H), 3.12 (m, 4H), 2.93 (m, 2H), 2.59 (s, 1H),
1.19 (s, 6H).

BWREA 1 BT %k, RAMARGBEEA, G KAMBEBK

FEAF 3]0 F RARER X01-1 5 4-(N,N-F e wkez B 13 2 BS-HH-050:
LC-MS: #&% & 18: 1.10 min (90.31%), m/z: 642.6 [M+H]".
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'H NMR (300 MHz, CDCls): § 6.59 (d, 2H), 5.98-5.86 (m, 2H), 5.80 (m,
1H), 5.02 (m, 1H), 3.80 (m, 1H), 3.69 (s, 3H), 3.57 (s, 1H), 2.59 (m, 3H),
2.28 (d, 6H), 1.71 (m, 8H), 1.19 (s, 6H).

BREA 1 BB %, AR GBARF, HEZ BBk
FEAFE 6 F HARBR XO01-1 59K R 5L 32) BS-HH-051: LC-MS: @
8] : 1.48 min (98.45%), m/z: 599.5 [M + H] ™.

"HNMR (300 MHz, CDCls): & 6.59 (d, 2H), 5.95-5.81 (m, 3H), 5.01 (s,
1H), 4.72 (s, 1H), 3.78 (d, 1H), 3.68 (s, 3H), 3.25-2.90 (m, 6H), 2.59 (m, 2H)
2.40 (m, 1H), 2.26 (s, 1H), 1.69 (m, 6H), 1.18 (s, 6H).

>

BRI 1 RS %k, EAME IBARA, BEHEKRAMEmAK
FRAFE) 69 F RARER XO01-1 5 5-F 2 -2-% ¥ Aok vd 55 13 8] BS-HH-054:
LC-MS: @8 18] 1.23 min (63.39%), m/z: 625.8 [M+H]".

"H NMR (300 MHz, CDCls): § 6.73 (s, 1H), 6.62 (s, 1H), 6.06-5.89 (m,
4H), 4.30 (s, 1H), 3.78 (s, 3H), 2.26 (s, 3H), 1.33 (s, 6H).

LR 1 AT &, AR MIEARF, G R MEEHAK
FRAF B 69 F 4R ER X01-1 B 2-% F o B 13 3] BS-HH-055: LC-MS:
RGBT 1A 1.21 min (83.64%), m/z: 627.8 [M + H]".

KAS] 2: REP N SR BEREAST AW E 55875 R Z

(1) 3444

& i & fa k. K562/adr (R 291848 & & %, CML). NB4 (&4
FHh¥itmfed i, AML). Kasumi-1 (&M Z & fom M2 &,
AML-M2). Jurkat (&MhE @G %, ALL), vA_Lmje 2 ¥ S g
WK FRMBARA, HI (MR Emitd o, ALL), Mh +FEER
HRAGIRIR

KA GERAEH (HHT) 47451 A 2248 KR & M) 25 8 TR
8 (B®) , AKX GERSEEBENATEN,

E 2P Thermo Scientific 3111 M348, Bio-Rad iMark 847
X

(2) KEF ik

Bk K BTG 6 do ok 4a e 6000 />, B4 5] 96 ILtm I SRR LA,
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IR A B 10%86 4tk by 1640 aafRde i, M RE REH &= 4
MEEBENETEY, ROE, BT AMAHE (5%C0,) @it iiE 37°C
IR T2 hEF. RER MTT R 2 EmILRE., ARSI Pt (R
A G R TR ) WmliE A 100%, Frit B kA A dhik B B e peiE
(%) = 72 > B & o 55 4 AR -0 K AT B IR E (72 /1 B ICso1B).

(3) ERILXR

FIRERLE . 21 BEFARLAN G Z K ABEBIEASTE D 85
FARMMR OMF. EHHEA G LR SR @G et
Aedp X0 G Rt A K, K AL FHZ KM EARIEIDT M
BS-HH-012. BS-HH-042, BS-HH-050 #= BS-HH-054 2 7 7 3% 5% ¢4 4%
K562/adr (#2512 M4 2 Gk, CML). NB4 (&HF4hmitd fg,
AML). Kasumi-1 (&M 2 §ym M2 A, AML-M2)F= H9 (&3 48
Je & s, ALL) 7.

& 1: G ERAEERMEAATE M2t & do 7 g0 e A R e B (72
B, ICse (pg/mL) f8A= ICy, ( pg/mL) 14)

K562/adr Kasumi-1 NB4
ot ICsq ICoo |ICsy |ICoy |ICsq |ICo
HHT 0.035 0.98 0.005 0.024 0.006 0.012
BS-HH-008 |>16 >16 5 >16 5.62 12.83
BS-HH-009 |>16 >16 8.54 >16 2.97 11.2
BS-HH-011 |=>16 >16 8.28 >16 3.22 9.54
BS-HH-012 | 0.65 9.87 0.038 0.14 0.08 0.23
BS-HH-014 | >16 >16 1.33 8.61 1.29 3.7
BS-HH-018 | 7.77 >16 0.47 2.32 0.38 1
BS-HH-020 |>i6 >16 >16 >16 7.46 15.79
BS-HH-021 |>16 >16 14.58 >16 8 16
BS-HH-025 |>16 >16 >16 >16 8.31 >16
BS-HH-028 |>16 >16 2.75 13 2.59 7.52
BS-HH-034 |4.53 16 0.31 1.77 0.48 2.3
BS-HH-035 | 14.1 >16 0.8 2.96 0.72 6.3
BS-HH-037 |>16 >16 1.58 16 0.7 5.08
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BS-HH-038 |=>16 >16 2 12.02 0.32 4.24
BS-HH-041 |>16 >16 2.79 14.99 1.85 16
BS-HH-042 |3.2 16 0.048 0.21 0.06 0.13
BS-HH-043 | >16 >16 11.06 >16 15 >16
BS-HH-044 |5.18 16 0.38 2.25 0.25 0.64
BS-HH-046 | 14.5 >16 0.26 2.26 0.19 0.5
BS-HH-050 |0.72 8.99 0.041 0.18 0.08 0.17
BS-HH-051 |>16 >16 2 16 1.5 16
BS-HH-054 | 0.66 4.4 0.053 0.19 0.09 0.2
BS-HH-055 | 6.24 16 1.3 6.68 2.38 7.61
F 1(%):
Jurkat H9
-4 ICso ICo ICsp ICs0o
HHT 0.007 16 0.02 0.046
BS-HH-008 |4.69 16 13.43 >16
BS-HH-009 |3 >16 8 >16
BS-HH-011 |6.7 >16 >16 >16
BS-HH-012 | 0.058 16 0.27 3.49
BS-HH-014 |2 >16 8.25 >16
BS-HH-018 {0.88 16 2.69 >16
BS-HH-020 |15.14 >16 >16 >16
BS-HH-021 |13.4 >16 >16 >16
BS-HH-025 |>16 >16 >16 >16
BS-HH-028 |3.56 15.04 6.52 >16
BS-HH-034 | 0.46 16 0.6 2.7
BS-HH-035 | 0.87 >16 5.49 >16
BS-HH-037 | 0.41 >16 3.69 >16
BS-HH-038 | 1.47 16 7.37 >16
BS-HH-041 |0.89 >16 3.2 >16
BS-HH-042 | 0.037 16 0.04 0.1
BS-HH-043 |13 >16 >16 >16
BS-HH-044 | 0.48 16 1.41 16
BS-HH-046 |0.32 15.21 0.5 7.84
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BS-HH-050 |0.12 16 0.13 0.35
BS-HH-051 |13 >16 7.26 >16
BS-HH-054 | 0.11 16 0.17 0.43
BS-HH-055 | 1.58 8 4 10.64

A 3: AKX NG E KRB BEREAATEBRAS KT HB AT
78 4m L% MR E.

(1) B4t

B REYE AR €8 e kk: RPMIS226(% R MB#598), M & L5 H4F
A A RE) .

T2, ?f'] : B ?{Z*@'f?’] 2
F.EBLZE: Thermo Scientific 3111 283= 548, Bio-Rad iMark B47

AL,

(2) EIFk

B A K BIFE B BT a0, 6000 A, B4 2] 96 Futm e FrAn LA,
IR A A 10%M6 4 ik 6 1640 s ik, MATRREN G K
HERBIENESY, RAE, BT 84K (5%C0,) @it 37°C
A 72 0. RERA MTT M Z & R E, EAZLFTEA (R
At A3 ) WmIRTE i H 100%, FEit E Atk R 2 mitiE A
(%) F= 72 1B G fn g fm e 20 KA R E (72 BT ICs018).

(3) FIuR

RIEERIE 2, &2 BTALKPNEGZ KA ERBEANTE W 5015
FAE BESG F bk OLIG 4 fO ST T Ao ) X MR IR Al K, P AR A 4G
& = K A BE ARSEALAT A 4 BS-HH-012, BS-HH-042, BS-HH-054 2+ T
A2 5% 69 5L RPMIS226( % & M 98 ) B R .

Fbl 4 AEAGHEZRMEBRY BT EDRAZRBERA RN Z
(1) 34
A RARFE mfekk: Hep-2( AT @A 7%, HCC). AS49(AIFIE).
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CaBS-17(RE 5 fa /). PC-3(AT A% ). CNE(EB % 40 f). SK-OV-3(5F
REmIe)4m 8 + B #AZ RGBT S, RKOALMIE M),
MGC 803(AF sz fmAt). MG63(F H7&). UST MG(E M 5 /i & 4m e
¥ g LS AR MAHR RG] ; PANC-1(MM25%). Huh7(AFT 5 48
Ji). Becap37(AFLIESE mR). Hela(AT & mi0) ¥4 0-F iz k3
JI 5 BF 50 Y

WA Fl %64 2

F &AL Thermo Scientific 3111 4a/i@3E 4748, Bio-Rad iMark 8547
A,

(2) E¥FHE

B K BT A A SARIE 40 R 4000 A, BAFE] 96 FLamAtdE R LA,
AR A A 10%A64 ik 45 DMEM S48 talesd ik, B F = 84085 5%
CO,) #mAB3E 54 37°C3EAR 24 BT, RE, MAFRERENGHZ LA
BeaEiLedy, RE, BHEE ZRHE (5%C0O,) @itz 37°C
Bk 72 N0, AREJ MTT 0 2 E iR B, it Bk 44 A 5
JeE 1 (Y% ). FEAEI T RRLE( R bt R 38 ) PR A H 100%.

(3) EE4RILE 2.

R 2 BRI E F R A B AR EAAT MR8 A ARIE 4a )
e Fedppl X I E mnE K, LFPRLAAGH KA ﬁaméﬁﬂﬂ&wi
4 BS-HH-012, BS-HH-042, BS-HH-046, BS-HH-050 #= BS-HH-054, % 7~
T BOR A FZ ARG AS49(AMT ), PANC-1(J£1%5%), Becap37(AFLAR
FEmiR) , MGO3(H WJ3), L Huh7(ARFE @) , RKO(ALE MR 4n
B2, Hela(A'S % 0 je), CaES-17(RiEJE 4/f), CNE(E"HJE i),
Hep-2("&4%), PC-3(AT7IAE5&), # SK-OV-3(9F £ & mfe) s R0k,

2 A= xif/@amﬂﬂﬁwi%ﬁ%&ﬁ%yJ’i Mo BB A AR AR

7% am fle b KA ) R ME (72 0T, ICs (pg/mL) {54 ICso (pg/mL)
&) .
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RPMIB226 A549 PANC-1 | Becap37
12 ICGso  [ICe [ICso [ICoy |ICsy |ICss |ICsy |ICsq
HHT 0.006 [0.027 [0.03 |[>16 |0.035 |(>16 |0.01 |11.56
BS-HH-008 | 10.97 |>16 |16 >16  [>16 I>16 [>16 {>16
BS-HH-009 | 3.6 16 10.25 |>16 16 >16 13.09 |>16
BS-HH-011 [6.71 |>16 |>16 [>16 |>16 |>16 |11.32 |>16
BS-HH-012 ]0.057 (036 045 |>16 1026 !>16 |026 |16
BS-HH-014 |2.43 |16 9.79 |>16 8 >16 16.89 |>16
BS-HH-018 { 0.6 566 409 [|>16 (289 (>16 |17 |>16
BS-HH-020 | 16 >16  |>16 [>16 |[>16 |>16 |>16 |>16
BS-HH-021 | 16 >16  |>16 [(>16 |>16 |>16 |>16 |>16
BS-HH-025 |>16 |>16 |>16 |>16 |>16 |>16 |>16 |>16
BS-HH-028 {4.92 |>16 |16 >16 16 >16 |13.14 |>16
BS-HH-034 | 047 |3.72 |1.74 |>16 1.94 |>16 [0.81 !>16
BS-HH-035|1.44 |14.13 |541 |>16 502 |>16 |3.75 |>16
BS-HH-037 | 1 986 |196 |>16 |647 |[>16 (1.5 |>16
BS-HH-038 | 1.22 |16 572 |>16 8.83 |>16 |[195 |[>16
BS-HH-041 [ 1.96 |13.36 |8.11 |>16 6.35 |>16 |09 |[>i6
BS-HH-042 | 0.042 |0.24 1045 !>16 1013 !>16 |0.17 |>16
BS-HH-043 | >16 >16 >16 >16 >16 |>16 |>16 |=>16
BS-HH-044 [ 048 336 |1.76 |>16 191 |>16 [0.71 |>16
BS-HH-046 |0.17 {0.72 (0.84 |>16 045 [(>16 |04 |>l6
BS-HH-050 | 0.1 038 |0.7 >16 023 |>16 [026 |16
BS-HH-051 | 1.7 16 6.96 |>16 16.84 |>16 |1.99 >16
BS-HH-054 | 0.092 {024 [0.72 |>16 0.15 |>16 |0.14 |16
BS-HH-055 | 2.1 16 11.21 |>16 8 >16 |59 |>16
%2 (%)

MG 63 Huh?7 RKO U87 MG
14 ICso |ICoy |ICss |ICss |ICso |ICos |ICso | ICo0
HHT 0.01 |1.2 0.004 |0.049 [0.003 |0.009 |0.004 |0.018
BS-HH-008 | 155 [>16 1122 |>16 |4.44 |16
BS-HH-009 | 1.72 |>16 |6.7 >16 146 |5.72
BS-HH-011 [6.33 |>16 |16 >16 |4 >16
BS-HH-012 [ 0.18 |>16 |02 >16 0.11 043 [024 |1.13

31




WO 2013/023620

PCT/CN2012/080349

BS-HH-014 | 6.24 |>16 |4 >16 1.25 |5.36
BS-HH-018 |0.96 |>16 |25 >16  |0.34 1.5
BS-HH-020 | 14.14 |>16 |[>16 |>16 |838 [>16
BS-HH-021 {>16 |>16 |>16 |>16 8.51 |>16
BS-HH-025 |>16 |>16 |>16 |[>16 15.35 | >16
BS-HH-028 | 6.8 >16  [5.93 |>16
BS-HH-034 1032 |16 1.05 |>16 0.18 (125 |0.89 |5.74
BS-HH-035|1.98 |>16 [4.46 |[>16
BS-HH-037 | 1.44 |16 16 >16
BS-HH-038 |3.71 |>16 |16 >16
BS-HH-041 |1.97 |>16 |16 >16
BS-HH-042 | 0.12 |16 0.044 |>16 ]0.029 023 [0.12 [13.03
BS-HH-043 |>16 |>16 |>16 |>16
BS-HH-044 | 0.8 >16 (094 [>16 |0.16 (237 (064 |16
BS-HH-046 | 0.23 [>16 |1.37 |>16 |0.054 |0.93 |0.25 |>16
BS-HH-050 |0.19 |7.22 0.1 16 0.053 {023 |024 |1.06
BS-HH-0512.72 |>16 |>16 |>16
BS-HH-054 | 0.12 [8.07 |0.12 |16 2.75 1697 032 |16
BS-HH-055 | 3.83 |16 483 [>16 1275 |697 |6.54 |>16
&2 (&)
Hela CaES-17 CNE Hep2
o ICso [ICo |ICss |ICoe |ICso 1ICos |ICso |ICeq
HHT 0.019 |16 0.037 |>16 0.038 |>16 |0.014 |>16
BS-HH-012 10.35 |>16 |043 |>16 |0.13 |>16 |0.15 |>16
BS-HH-034 | 1.97 [>16 |191 |16 049 |16 1.29 |>16
BS-HH-042 | 045 |>16 [0.29 |16 0.13 |>16 1097 |>16
BS-HH-044 | 1.91 |>16 |1.63 |16 0.76 |>16 |1.23 |>16
BS-HH-046 | 1.56 |>16 098 |16 0.3 |16 027 |>16
BS-HH-050 | 046 |>16 |046 |16 0.15 |>16 [031 |[>16
BS-HH-054 | 0.3 >16 |137 |>16 |0.15 |16 0.23 |>16
£2(%)
MGC 803 PC-3 SK-OV-3
a4 ICso 1ICes |ICss |ICe |ICss |ICqo
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HHT 0.016 | 0.2 0.004 |0.049 |0.003 |0.009
BS-HH-012 (| 0.24 16.84 |0.32 >16 041 |>16
BS-HH-014 /1292 |15.5
BS-HH-018 | 0.94 [4.96
BS-HH-020 | 7.5 >16
BS-HH-021 | >16 >16
BS-HH-025 | >16 >16
BS-HH-028 | 8.62 |24.34
BS-HH-034 | 0.81 11.81 |0.91 >16 2.81 |>16
BS-HH-035|1.79 19.2
BS-HH-03710.9 9.29
BS-HH-041 | 1 11.84
BS-HH-042 | 0.096 {0.25 [0.31 >16 021 |>16
BS-HH-043 | >16 >16
BS-HH-044 | 0.74 | >16 0.78 >16 3.97 |>16
BS-HH-046 |0.39 {828 |0.78 >16 1.89 |>16
BS-HH-050 {0.18 | 0.48 |0.45 >16 0.57 |>16
BS-HH-051 | 1.9 26.73
BS-HH-054 [0.15 |6 0.46 >16 047 |>16
BS-HH-055 | 6.06 | 18.97
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B Fl & K P

L BN EHZRYEBOERITEDR LS F L THSH

e

-

B R Ao Ry 3t f) Ho C-Cisbtdh. Co-Cig Rk, Cp-Cg B2 3K,
Cs-Cr SRR AR R A, Ak, RIFK, #FK, FHC-Colni, &
FE-C-Colish. RINA-C-Co oA, A R He Ry 5 EANATH#E RAR
FAR A REI. FEABRABAREFTEA-HRK, HELARE
AMMERIAL— AR E AN B TFTRGBKREFIRK: C-Colik. HE. &
. C-Colm gk, Ak, R, B 2R C-CGlE. C-CREA
. FEA C-Co ik,

2. MBAAZR 1 69F[H R BERGBETEYR LS F LTES
dE, EP R AR MIME G H C-Colii. CrCeliizzk. C,-Cq
BE i, Co-Cr BRI IRA, FA. 0L #FK. FEC-C
WAk, B A-C-Cofih. RIAR-C-ColRAL, 34 RiAe R, HEMATE
BHRBETFT—REBRAEALIR, FASRALHRIRFTA-SARK, AT
iR A EAMER AR AN RS ANk A T AR C-Col k.
HE. 8. C-Col R, A, 84 #2. £ C-Colrk. C-C
WAL, A C-Cobrriik,

3. ARERF)BR | G KM EBEREITED R F LTET 8
&, P R AR MEEIHLH H. C-Colndh. C-C,IRA. ZFAK.
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F#FR-C-Colik, RF R R ECNFEHEGRBTF—RFEBEAR
RR, FRBARAREFAASRALIR, FARREANMELIAL—/N
REANE A TARGBRETRK: C-Coit. BF. A4, C-CEL
Ak A, SR B BR C-CGBRAE. C-CoBaR. 3R C,-C,
YERk .

4. RFERFFR 13RO G Z RV ERBEAITENR LB F
TG, AP FARRERAL,

5. RFBRAERK 13 E—RNH Z K YBRIEAAITEDRE B2
TAER e, Al Rekahil, B wbeR bk, Eek R IE
Ak SFHEeR A wbed R b K ikekedal. B A SR R,

6. WRBERFNELK 13— HZRMBEBIAITTES S L HE L
TRZHE, HFITEETERES AL AREL, Dok, ZX Dok
AL ke wbeBodR A wtheBobkal | Wedkr L B EEedkE R e A
sthode b 2,

7. BB AER 13— G R MEEBITEY R LS F LT
Zehdh, VAL C-C AR AL. TR, WALASIKTE,

8. MIEAF)ZR [-3F—RM FH K MESBITEYRE B F LT3
e, LB ELgRE. BRA. C-ColERA . A, RE.
BRI C-Colih. C-ColrBh. C-Colndk; TR, TH. FARE.
WEAK., CARA. BTPR. ACA, £&. A fA. A4

9. MIERANER | WHZAMBEBITEDREHF LTELHE,
HEd R AR IEIHGEH H C-C ARk, 234 C-ClR
ki AR T AR EFTE, & R F R, H5ECNPTEEGERT—R
T A B Aot I TR AR F R AR T - R e
4-FFE kB 1R A (4-BFEL) Jkk-1-4,

10. BRIERANER 1 I HGZREBEBITEMN R L F L T2
&, RAAHikf TR
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BS-HH-012 BS-HH-042 BS-HH-048

BS-HH-050 BS-HH-054

11, —F4 &KX (1) gk

R;RoNH

HHT HHT acid )
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CER B ZRUBEBAEBRIBERANELET, BRKBERZZL
M EERGGER T BA; B d & 2 R A B AR A4 B P 8 4R 5 A8 FL 69 A AL
RiR;NH A 46R b LT, SBABARRE KB
RESRRAT Y, RF B & Z KBRS A8 A HUE R RNH A 4
RN RAE M RN GET, — TR m kG = R A B84 Bk X Bk
JRA ST, &R F RiF Ry EARFIEL 1-10 FHE—RF a2 LA0E.

12. —#HdhEody, L F a4 F)ER 1-10 PE—RYFHZ K4
BRENAT A MR F LTS F LT B S HIRE R,

13. BAER 1-10 $HE—TH G EZRBEREAITEM R LS
F P HZ R AR SR GE Y TG AR,

14, —FBFMNBEENF i, OHLTERLANERLLFA
ME M ARIER A E R 1-10/E—R 6 G = KA BRI iT A R B 25
T2k,

15. AF 4 HLIF 58 6 77 ) 6 A A) T K 1-10 42— 89 & = R AL BR sl iz
AT DRI HF ETHLHE,

16. ARBRAEZR 13, 14 K 15 9AR. FERSHERBEEBRIE
WATEY, P, PTEMBRE A Ghn. Z2EMTHREG. KRG, A
FE. BB, LME. RS aibE. BRE. B, KBE. TRE.
ANETHRE. WEIRRE. ZRE. BE. £FE. THNE. ZE&%
& Fa i P BE SR .
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