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Heterocyclic compounds of Formula (I) shown herein. Also disclosed is a pharmaceutical composition

Sk ALz —F o PiE—
BT X URRA

containing one of the heterocyclic compounds. Further disclosed are methods of using one of the heterocyclic
compounds for mobilizing hematopoietic stem cells and endothelial progenitor cells into the peripheral
circulation, and for treating tissue injury, cancer, inflammatory disease, and autoimmune disease.
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[ E ]
[PSCII2TE] MR AR

[ 37 &8HH445% ] HETEROCYCLIC COMPOUNDS AND USE THEREOF

[fig<His]
[0001] AIEEABEN—TEMER(LEY) - BaH I BEHRY R EAR -

CAHEIESZD |

[0002] {EE2IBUEZR (chemokines)FHEH & TG Ry B AX ARAEAV S
(trafficking)  fRIZHN-Rim R B Y L BEREEE (cysteine) AR BEAG 153 KT
TEZE » BICC » CXC ~ CX3C ~ PIKC o

[0003]) H 774K F(stromal-derived factor-1 » SDF-18{CXCL12)2—%&
67 (B i AR IR A AT A BRI CXCALEBUE & - T ERENSHE - PREHE LY
12 {E R (peripheral) - CXCL121E B8 48H LB BUE R Z B (CXCRAIRF R
7 0 (EEEUERZHE(CXCRA)E— (LT AR R AR T A TS
(transmembrane domains)fJGZE 1 -5 228 « CXCRA/CXCL 1 2807 8 2oy fris
% ~ Bl E R (homing) ~ % - FIEEE(mobilization)#}EHE TG - CXCRAA]
CXCL12Z A G e FIA B SRR B 0 » FIA0HIV(ScholsSE A, J. Exp. Med.
186:1383-1388 (1997) ; WuZE A, J. Med. Chem. 58:1452-1465 (2015)) ~ $EREEM:
AR (LenoirB A, J. Immunol. 172:7136-7143 (2004)) ~ Gl (GonzaloZE A, J.
Immunol. 165:499-508 (2000)) ~ LUK fEEHEE(MiillerSs A, Nature. 410:50-56

(2001) ; LiangZE A, Cancer Res. 65:967-971 (2005)) ©
F1H - 3579 HEHRHEE)
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[0004] CXCRAFHEISHIZECXCRAEACXCLI2Y IR EAER @ REHSH
255 4R (hematopoietic stem cells) + P9 37 BiEB4TAH (endothelial progenitor
cell) ~ BUR i3 254 Af (mesenchymal stem cell)7£ Y& FESE R Y BE A AR B
B2 EE MK - FIAICXCRAEHIEIAMD3100(plerixafor) = #7HE R FH A &S
MR 4T (peripheral blood stem cell » PBSC)iH# 2 & By i i 1497
(haematological malignancies)¥JH% » BIAI3EE 24 (non-Hodgkin's
lymphoma) ~ B2 145 B8 (multiple myeloma) - PBSCRE & —TE AV EIRE
J3i%  FE R R AR AR A= CXCRAT/CD34 #5 MER4MAE » #EFI CXCRAFEHIE
IR E RS E E A EMRINE - BEEARENAETEE aRE g BsE
(autologous transplantation) 22 JE i BB DAL FIRY S G0V BR IR -

[0005] T7BCXCRABACXCLI2 iRYAZ B AE AR L&Y R LR AR &
R » A S UEISE (tissue injury)(LinE A, J Tnvest. Dermatol. 134:2458-2468
(2014)) ~ 38 3 MR (inflammatory disease)(LukacsZEA, Am. J. Pathol
160:1353-1360 (2002)) ~ ERI MR (ischemic disease)(HuangE A, Strote.
44:190-197 (2013) : WuSE A, J. Med. Chem. 58:2315-2325 (2015) ; WuZ A, Cell
Transplantation. in press (2017)) ~ J&5E(ChenZ A, Hepatology. 59:1435-1447
(2014)) + LUR: [ B 6 B i (autoimmune disease)(MatthysZE A, J. Tmmunol.
167:4686-4692 (2001)) -

[0006] H2ERIS FERH LAY T B HECXCRAFICXCLI 2 K
ZOYER] -

(RS ]

$2H - $£79 H(HEYRASE)
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[0007] ZAZFIHEE S Mg IR F R b S P A RAVELCXCRAGE
& R CXCRAFICXCLI2 Y YR ALIE A -
[0008] AE—REEET » AW RAOZHERILEY)

R
Ry
)\
Rs (D) -
[0009) 7FEZ=d - RyFIR,EEE A ~ f§Z ~ NO, ~ CN ~ NH; ~ Cyg
FiEE ~ CrLebiBdE ~ Co BBl ~ CLo iR E - ~ BUEETS E 0 BIRFIR

ERELIR SR SR R T — e Ry CsoBRNeEE ~ CooRERRNEE: ~ I55: ~ 355 > Fr
ACrefeE: ~ Crahids ~ CoadRhe ~ CraoBREEE » CsioBRiAL ~ CooFBRET
Hos FHHE - DURESES HIERIEHDRNE - NO, » CN ~ NH, ~ Crglits ~ Cu
YeE s ~ D5 - HOTEL - SC(O)ORHUR » Hrf » RJBH ~ Criohist ~ Caolht

FL > CoaofBRGERE ~ 55 ~ BEETE  DIRRFIRE BB Es

A
0 2 Rs
3 Rz
SALE v o
o F"B\ _ nt1 .-SS\ L3
| ] 3 A-B NT - Rao
N A /E ,O\ ) N
Re™ M., '~D D\E’F\RG % R P RoBH

© 37
FITHCC, olekk ~ CaaodRbddE ~ CraofERbeE: ~ ik - BEThes: ~ 55 - DURE
TiA S HEEEH DI ER ~ THAS - U - B~ Creliids ~ Crehe @t - CoiolRh
&~ CraofERlek ~ 775 ~ BT ERUL  ReBH ~ Crebiks ~ Creftd A ~ Caao
ek ~ CraoRBRIEES ~ 555k » BFT AL - SR BARs 0 FriliC et « Creht
F o~ Gy BBk ~ CLofBREEE 755 » DURGRITAES BRI DIFRAL - K

C]-sﬁr}% A [i]? N ﬁﬁ]% N %Ek;_% N @Hﬁ%ﬂ%ﬁ ; Rﬂ-&—%H h CI-G‘E_E% N Cl-é‘%%% A C3-10
FI3HE £ 79 HEHRIAE)
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BRBEA ~ CriofIREeE: ~ 74k - BT A - ATILC okt ~ Crelidi - Ca10Rfe
B~ CraofBREeE: 75 ~ DURREITE S BB B DR ~ FREC ik -
R HE - B B BECLITE - B oo B © AR C o R
Cs13Bhi ~ CrofEERbiA ~ 755 - BT BN ) AFIBS BB ACEN; D -
E ~ MIFEHEILRC ~ N~ O~ 38 ; LIl & EEILRAFTTE - CriofBRlest -
BNRg » HHf1 > RgRSH ~ C(O)(CHz),CHNH;COsR, » RF5H ~ Creft ~ CaiolBst
B~ CooMEBRPEE ~ 95 - BETE  m o n s FloSEBILRL 223245
206 ; ReMIRyE H AL AH ~ Crohikh ~ CoaoBRleEs ~ Crofilles - 55 - =gk
FrE o FTHLC6Ke Bk ~ CoaoBREeEE ~ CrofEBRbe s ~ 795k - DRGSR HiiE
MERBIAC(O)ORAUK - F - ReFsH ~ CriohtZk ~ CoaoBBIeEs » CoooffiBmlest ~ 55
* BT E 0 BReNIRGEIE TGS EUR F—itC R CanofE BRIES 5 LyBCalt
’ EJZM?@JZ&UE&E@%%@@*W%E? FE Ry Ca o MR GEAR SR DT B 5 DUK

RioFH ~ CioftEs ~ CreltEEE ~ CooBlkt ~ CrioBiEBimEL ~ 355 - #5EL - ¢

;\)J\)L

Ri > Bt LoByCo it » R BALs s LykC ot « Cyeliehiidt
N C iR 5 DURRIBISEE « 0 ol » BTiliC, okt - Cueliaidt -
CaoBBISEHE ~ CruiofBBRIRAL  Cobilielt - —CL Bl ~ 55 - DIRBESS &
BRI DURCES ~ L ~ C(O)ORy, ~ BEP(O)(OR 3B » H » RFIR ;3% B
BT RH ~ HC ol k-

[0010) FELLATRE hikk | RHAEAGIER . {&(hydrocarbon)ELH »

FN-CHy B 8-CoH, » 535 T3ttt | RedE s Bmens - g . =18 - i
PUER 7 )& (hydrocarbon)EE B » FI40ER LA ~ B % -3-& ~ B & MEEE (adamantyl)

$4H -+t 79 H(EBHEREEE)



1664174

st " WeRdk ) BHE-O-WEARE ISR Al FE S ERIRNREE - Z85
IEREE - BRSE - ETHE  BRTEE  {PT8E - BT &EE - 58 "5
iR BEEA NS ERET (BN ~ O ~ ES)ZIFFTEIFEVEIR » IR -
IR ERAE - BIan4-DUE IR E: - B4-IRIEES o fiTeE 0T A RIS RA—
KT B G (hydrocarbon) B (8] - F7EZ PR EERFRINFE(Ph) ~ 7
A~ FHE - A - TEA (pyrenyl) ~ Ak (anthryl) ~ K JEEE(phenanthryl) - fifsE " 5
75 BEEA R —(EFEFEF BN ~ O~ 28 —HE I HIREAE » H5E
ZBIF RS EAPRRIRIEE - RS (furylene) ~ Z7Ex(fluorenyl) ~ HEMZEL

(pyrrolyl) ~ 1N EL(thienyl) ~ MEEMAEL (oxazolyl) ~ BRI EL(imidazolyl) ~ IEEMAEL

Pl

(thiazolyl) - LR pyridyl) « WA pyrimidinyl) - FEVAIHRES quinazolinyl) « ESf
3(quinolyl) - EEH(isoquinolyl) « FLEIUHEL  flisE ML | BT/ DI
SRV IR - S BT B4 R L SRR « (TS TRt | i
G A » ST BT -k A A2 ) S
B i Wl R amino alkyl) , 5%, T alkylamino) | BHET/D bl— AL
O R e S A A
HEEHE dialkylamino) | SEHS MARHEREER A 2 B » Bl Bl ALSL1-
AR 17 B - 535 T AR amino cycloalkyl) , S
1D B — EEE B + IR B0 T AT P BRI A
1555 " BRI (amino heterocycloalkyl) | ST DL BRI 2 T
5 EEERTE Y Bl & R AL IS g B (amino pyrrolidiny )RR ESIRIE A
(amino piperidinyl) - i35 T KCHREAL | BTV L SEAEN (2 b + AL

Z BT E SR R AL 7 5 -

$5H H71IEEHERAE)

1
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[0011) ERIESSHAERET » AR > ek - BRIEE - BBt « 955
J5EE ~ TSIRAS - RIS B A KA R REE R T B o BEbREL - e
Yk ~ ITEs ~ MBS I RERY AR B & CraofikE » CouofBEE  CoofREL ~ G
BRI ~ CooolRME ~ CroofIRNEE:  CoLoofBBREL - CLiE A - 5E - 3%
B FEOTE  FETEE  BE - CoolilieEs ~ Coapo Slelbiett « S5ReE - 3%
REE: ~ FRE ~ MR ~ Bi& ~ CraobifiiEs(alkylthio) - 75HiE (arylthio) ~ CyiofEkkhis

>'V' et

kﬂﬂtﬂﬂ

i

i (alkylsulfonamino) ~ F5F&AHE: (arylsulfonamino) - EER#E:(acylamino) - Bz
H(aminoacyl) - B ELHR{ AR (aminothioacyl)  Ff:EL (amidino) - = (guanidine) ~
HxE (ureido) ~ JE: ~ WAL ~ BiF(acyl) ~ HillEE (thioacyl) - B (acyloxy) ~ ¥
H(carboxyl) ~ RIFZEEREE (carboxylic ester) - S5—J7TH » KA fE IR E A&
FAER T Crofess ~ Coolfis ~ MICo o RELAMYFTAEURE: - BRbes: - Hlis
B~ T AIHEST Bt o] DA BEARAD
[0012] ARMANEE - HER(bEMES EEWAS - RHEE - 7/
FeEENIAEI S (solvate) « 40 > FR(EEY) LHHTEE E’Jﬁél(ﬁﬂﬂﬁ%)jiﬂli"
BET RO REER SRR TaSE R - B - BRERE - YRS - mhiikE

FERGER Bl (citrate) ~ FAEEZE (methanesulfonate) ~ = & FEHLES (trifluoroacetate) ~ Ji&

Ei‘;

FEEE « ZERFLEE(malate) ~ FHASTEESE (tosylate) ~ (GRS E (tartrate) - JLEIZRELES
(fumurate) - kA5 5(glutamate) + & &TIERERE B (2lucuronate) + FFEEH (lactate) ~
I~ B (glutarate) FIIE T %% — B4 Bi(maleate) o [EIREHY » F58ET-th °T DARIEEERA L
&4 EHTRE A BB (R ED R R - SRS T AT - R
T SEET - SSET ISR T OO R AT - R LAYt A AT S

HVUERER THIERA HURESEZ BT R SRR SRR E R (14 - HAT
3 6 - 3t 79 E(RUBHIIE)
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4 T ERSH AR BUE RV IRL &Y - BEIE YR e E R té%ﬁi;%%i
T ERZEAR Z R REEEY) » SRR TR FITaE K s 288
BN ~ ZB 205 - ZBR1Z SR (ethanolamine)

[0013] RZRERMLEYIFIAE SIS BIRAVER » o DUEN-8R=-2
BIBVPREE - EEEEEAIETHEAW -

[0014] A2 5—REES K EBE)(mobilizing)3s [ 4
(hematopoietic stem cells > HSC)FIP 57 FiEE4HAE (endothelial progenitor cell » EPC)
#E A B85 (peripheral circulation)Z J77% » % FABETE—ANEIEZ —%
(B0 BTt AMZFERMEEYERT - Bashs mErAHpERI A ZRTRR4mAg -

- [0015) AEHAY X SRR ROARRAESMEE - BT - SR MR - RIA
RRRERRZ 7% - R AR S T —ERE c BAREIE 2 — 8N AT
it R ZE LAY - SR E Y FIT 0 HEOR MBI (neurodegenerative
disease) + {HABRE B E_F FYTHAE L # (retinal pigment epithelium dysfunction) ~ /[
A1 A8 2E(heart and myocardial infarction) ~ &t B (ischemic disease)(fF4]
BRI 14 o El(ischemic stroke) IR AR G MTi(limb ischemia)) ~ Al (wound) ~ F#T(bone
fracture) ~ fEEA5 $E5 (pancreatic injury) ~ BB (kidney injury) ~ B{E {8 (intestinal
injury) ~ RIFHESS(lung injury) < FEEZ BIFE & 8814 5 M (acute myeloid
leukemia) ~ FE/NHIHIHE (non-small cell lung cancer) + %3458 (multiple
mycloma) ~ FIERARE (pancreatic cancer) 2§ R MR Bl 75 & R IE MRS

_ (inflammatory bowel disease) ~ &ML (allergic asthma) ~ FIEE & Z & 3% (ocular

uveitis) o H RS REEIR < FlF BLEEUR MRS 3 (rtheumatoid arthritis) ©

FTHE 7 H(EIEIHE)
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[0016] FE—HRFEflT+  #&ITAR GREHES Kidney injury) (B4
BWIEE) - ZTEEEREASREENEE R TANERY RS M LA
i RS -

[0017] 2&?&%%’@@?@&@%@% —EEEA LRt 2 Kz H LA
W) BEBEAH ) - :%%EZEM%TW%E\ ARSI E IS ERES) - B
WiE ~ SRR - ME R -

[0018]) A7 RrE@ENE A LATI Y X)) 2 HR LA A&l
HFGFHSE S PHOSHEERERE)  BE - BXMWER - e aERR s
Y EEI R -

[0019] 7laE "G, BiEH—NESERRLAYE TEE LilER - B
HEBRRKRIER -~ EH i%@ﬁ%ﬁftﬁrﬁlz{lﬁlﬁ% > B AT IR - 4
AR - RAE - N8 - 8 EETEN LIRS - HER - SiHEE - TF
WHE  RIER T EERR G LEYENEE - AR A BFTEE
=l ARHIE G R RRR IR - MR - BUPRIRDA - DUREEHEAD
JERELE [EIE AR T RE MO 284 E -

[0020] &7 EHARHL 7%  BE—SEHE DR LS 4R
H] LA B SN (parenterally) ~ O ~ & ~ HFS ~ BEF ~ SC0%E(buccally)452E - A
FitFlIsE " BEE SN ) EHE R T (subcutaneous) ~ FZA(intracutaneous) ~ FFARA
(intravenous) ~ fER A (intraperitoneal) ~ Bl (intramuscular) ~ BIETA
(intraarticular) ~ Bk (intraarterial) ~ J&ZE(1E) M (intrasynovial) ~ BE 7
(intrasternal) ~ SHI¥RHE T HE(intrathecal) ~ B ER A F(intralesional ) ~ S FEEHA

(intracranial ))& » DUSATAR[ & BAYE £ (infusion)FE T -
8 H 79 B (RIERHEE)
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[0021]) FEHVES ALY A LR ARG S SN B2 B R B e
PHERENG AR - BIANFEL3-T ZERPHAIR » 15 ] B AVEAeRER S - o]
DAEE I H B2 % (mannitol) ~ 7K ~ FR& EC MG (Ringer’s solution) ~ FIETREALINAR
(isotonic sodium chloride solution) o -4k » 3B BT R EEE M H (fixed oil)fE 535
Bl E (B0 E R H M E RS —E) - Feiuig - Blanidng k2 H AT
Y e R B - RAREEEE - RTHES2HV - BRI h A EE i (castor
oil) » HEHIER L H{b(polyoxyethylated)fE =, 15 LHA B AFRE AT LA
B BB R 40k F R4 (carboxymethy cellulose)BRAE LI
JYEE - EoAtE AAYS SR (surfactants) 41 TweensHISpans ~ BeEABHIHTZL
{30 ~ ST %L (bioavailability enhancer) » Hi% 3 R BUHAEE 7T
B2 EES e  SCEANEE A A SRRV B Y

[0022] HFCRAEEZ AT VR ER DR T B2 2 IR BEE
B~ R SRR - DEEIRDAN - R BIRIER T & A
BES PN IOREE - 8% IAEEE(lubricating agent) > ZIBEHRFAZER - ¥R
DIBEIP O REGEE - B AV E & ASE sz oK - & LUK
IR AR 4G EER - TR v DR P BB R L R B R4S S HY
MHF o QIRFFE - W LUIIAFEEHRE - BREEE TR -

[0023] £MEH(nasal aerosol) B ALH &) AT DRI 422U RIS . A1HY
el - GlansE &Y IR E/KAT - SR RIES IR R SR e
BN B RER) - SCEABARE BB E LEY) -

[0024) BEAF—siZiE BR L&Y 2 ARt o] LRI BG4 45
KR4 T -

P

F9H - 479 H(EYREE)

e
i,4d
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[0025] BZEHRMIPHIEESIRR T oI20y ) - EEE FHBAERY)
| HYEMR R EQLEE RS E R EMRSY) - AR ESEE - —%
RN AR T DUFZRAE Rl E AL EW(1,5- R E-TR-1,4- Z%-3-1) ~ BEiR
T - ﬁ%ﬁ%ﬁ%Zfﬁﬂ%@ﬁﬁ%’%ﬁ%ﬂ ERY (colloidal silicon oxide) ~ THEESHEEE - 44k

2 - Filg A EEFE$R(sodium lauryl sulfate)fID&C Yellow # 10 o
[0026] £ T ERVEL R T A9 7 — s [E EHEFINILNET - A&
HYHARHE - B VR BRI RIS S R EE T Em SR, -

(&5
[0027] THEFEREEROZEREEY |

R4 XN
PN

Rs N R3 (I)

RiZRAE LHEIVEHNE P ES -

[0028] HMZHER{ILEWZ —EFEEER RS EBILHH  NH, »
Crebett ~ BEHZUEMEIC, oA EC(O)OR I Z Couro BB e B (FIZIME I ~ IR
UE ~ BURIR)AVARLE » Hrh > RGHEC ol « 4 TEREMEEMEER,
IR, %% HEILRHEC 6kt s BURRIFIR,E BT ARH ~ NH, ~ SRR LIC .6
KEEBRC(O)YOR AU Z C 1o EER KA IR LL

[0029] AHHZADZHBLEDZ H—FEEER AR K ELRLE
YRR T —H#E R 05 B BT ARV AR L « 3% T 2RI LA YEARAIR,

10 H > £ 79 B(EPREE)
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Lok L o
d\NJ\L\N Wy N o SN

B EAE AR W ERR IR R -5 °

L -
[0030] A& RO HBILEW X—FEEARARE BB R

R
L/7
02

X

Re. /T

T FS AN Rio
R /N\H",\%’E Re )
coom el Re  HOFRLL » Horft» RsH ; FEARs i m n»
oXEBILRL ~ 2~ 3~ B4 5 DIRLAILZEHRNR: - HETET L&A
AIBEHRC » BUKD ~ B~ RIFEERC ~ N~ 28 « AT ARAR MR, % H
FEILRHEC she B (BIAIR R HEL R R R Croalii ) © BRI AR, B BAH SR GE A
R T —RERTEIFITE - Pl T REE B ARMR, KRR R{Ehx

A\D/

(0031) ()2 A LAY FaaaRA T R,
&l;l’LS\N/Rm

B N R @R Hi RyBH  REARe i m - n - oS EEIE 2 -

3 504 3 DURLAIL & EANR, - [EETET - (LAYZRFIR,S & B AHE

Cy. B (IR AHEL SR B CoLeleEL) 5 SR FIR, Sz B ELFR &S A R [l [ F—E
BTSRRI AL o B FEE S EAR IR, M B E SRS W (R R R

B H - £ 79 HEYERHED)
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71 2 RaHIR, e BA HL G GE A W (B i [ 7B 5
FHRC LIKD -~ E > AIF& B RC ~ NS - BEEETED - (LAY UER
Ls » BARgE(Ro DL R B SEGEAN S R F—HE R Ca o HEER e © AR oBHE

0O O
W .
L4/U\L5)J\Rﬂ - EETEZALE R H - HLHAR DL B B H S R IR F—
B By Coa o FEEREEL - 1F ETEZ I EEYMEAR EHLL KR, EC,. ok

C('L)Y RIOE'SS\L)OJ\L/ICJ)\R

SR FIR, R B A A T B T2
MBEHRKC UKD ~E - %DF%E%ﬂZ%C * N~ ES -

[0032] FEWHEENTEEEE —SEEN LR O EREE
Y < BEH IR B BRSSPI B IR - ¥ - 8RR - 10
B RS -

[0033] AFE—FHERFARERGE IS EEIES) - &
fiE ~ SRV - MERREERCITE 2T AEE T —(EBEZ AN
gz XOZLEY -

[0034] 40 ERrate ()2 HEER L&Y ™ DR A IR EA1A9 7 A S

4 5 1 5 A

# - 2" HBIUIR. Larock, Comprehensive Organic Transformations (2nd Ed., VCH

Publishers 1999); P. G. M. Wuts and T. W. Greene, Greene’s Protective Groups in

Organic Synthesis (4th Ed., John Wiley and Sons 2007); L. Fieser and M. Fieser,
F12H - 79 HEHERHEE)
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Fieser and Fieser’s Reagents for Organic Synthesis (John Wiley and Sons 1994); L.

Paquette, ed., Encyclopedia of Reagents for Organic Synthesis (2nd ed., John Wiley
and Sons 2009); FIG. J. Yu et al., J. Med. Chem. 2008, 51, 6044-6054 -

[0035] A PR (LAY E SIEEBIRITER L B E T
B - B ETITRSNNRE  SOIERAY - SRS - (8
RINOSE G ) - JEE R EHEIR Y - SIE SR - BT TEAE - B
B R R AT -

[0036] 4MHBUREIERMZAL S PTT IAB NI 05 s L
CXCLI2§EEEECXCRARYSE - B T EEHGBIRT R R MR HAGE & 545
(radioligand binding assay) - HE5 AT FAPTHIE A (PHIMIHEE ST B R)
ST A B SR S IB B S AT BETUE - s LA
BB IIE SRR B E BB BRT) - B - S5 PEpR - A1
B TRETUR. « BIATETI AT EU Bt S S B 1 (B
INE) SRS LSRR L LT L 2 1 R R R I

[0037) ST —H HOSEARIAL - RS ACEIR 2 Kol N B TR L g
B IR MR AT - BRIt » DT o LR B IR SARR B (SR R
TR AR 7 SR R R TR 43 » A IR ARV A A
Bl -

(0038 FEEHEE R ()2 SOOI LAY G50 - FI A
(LERITE » RS (A S TR DL TR - Bt
o S B P B T B2 5t

FI3H - 279 A(EYIREE)
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HN HN

H H

=N N
NN l Al N
N AN N7 N
H/Y(}/\/\N N/[ ] H/\[C?/\/\”/\/\ﬂ/[ j

HN HN

A O A O
N™ "N™ = NS N” N7 F ;
3 4

/OH /O\JH

N-N

HN HN
L O Cry 9
|
\NJ\N/\(NY\/\N/\/\N \NJ\N/\«O)/\/\N/\/\N
H N-O H H H H H
5

6

HN
ZN Z N
S S A \NJ\ =

H
7 8
HN HN
=N - =N
Ay S 0O
1 N N i NN
N o N N N Nﬂ\j}/\/\H N
9 10
H
- O
HN N
~N =N
N/J\N/\(N\ /O N/J\N N, /O
N NSNS /\( NSNS
N=/ H H A BN H H
11 _ 12

HN HN

H H
N
=N ZN ~ N
A /O SvP '(\/ \O
N H/Y NN N NTY N
N=N H H N~-N
13 14
HN HN
XN SN
L Ah 0 LA
- o N '
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H2N/\\\N CbzCl ©/\O/U\”/\CN 2N HCl O)]\m/\f H
0\

—_— -

SVHI SV
CRERRAT - B ZREHERE (25 27g) FITREE $7(109.80g) A > TU S R R

/7K(200mL/400mL) » 1£5-10°C NI A& F B B5(benzyl chloroformate °
4522g) > JREVITEER NMEFEIS/NEFR DINH, CLZKER(100mL » 2M)&% 1 ERFE -
RHE RSP 288 Z B5(3x200mL)ZEHY - S A IREEEWI LUK R B -
DU /KB B SREZ R B R » P IBROR 4 DS EHEEPS- VI-II(46.88g » FESAR 1 90%) -
HUS-VI-II(7.01g)/A 7Y FHEZ(3mL) » Z I ABIEL(SOmL - 2NJER ZB) > JRe
WIE2S5°C THRREL/ NS IBTE - IR0 (filtrated cake)EZiB{%155S-VI-III(8.02g -

FETR 1 98%)

F29H - $£79 R(EZHARFE)



1664174

0
olnpNH o
o) Boc Bac H o, I o /O
HN A~ NN S-vi-lil O NN I
H \O H N-N Boc Boc
S-VH . S-VI-Iv

; 'S
0
PAIC HzN/\( YINTY
N-N Boc Boc
S-vi

HYS-VI-I(3.71g)RIS-VI-III(8.02g) A1~ Z A& (80mL) » £E60°C T H&HE48/ NI 1%
e AILBGHRSYFREHSEENBINEWE > IECk/Zi28 = 1)
b » DURMES-VIIV(3.20g » EEZ 1 63%) o

HVS-VI-IV(3.20g)R1Pd/C(0.32g)/A A ZEE(20mL) » TFERRS T 25°C 18
16/ N » A AR SR I BRI HES-VI(2.15g » BESR @ 85%) -

[0052] S-VII #4f

[0053] MRIBLATIE FoREUEHIgES- VI
HzN/\n/O\/ és:)\g/\n/o\/ KOH ©2/§)\E/\CIJI/OH

S-VII-i S-vil-ll

BH Wit 2. B s g ¥ (glycine ethyl ester hydrochloride » 29.81g)F1= 7.}k
(64749 BRZB600mL) » TR FIS-10°C AL A TR 600mL )

2-HH B AR £ (2-nitrobenzene sulfonyl chloride » 47.22g) 80 » IREYIEZET
1B 1S/ N B R H%ﬁ%@%%ﬁﬂ)vﬁqj » MR AR EYILA LB 2B |
(3x500mL)ZEEY - &HAEEEILUKRI R /KL » DU KERRE SRS R3S -
RIS EIMHEYIS-VI-I(54.22g > 3R * 88%)

FEEGRARS T AR B i/ T kIR (300mL/300mL) .
S-VII-I(54.22g) 2 M T O 7K (100mL) 27 S A/ L$8(31.632) A7 » 1R FE

HEGYHE2SC MR IS/NIFE - DIANEIES /KB IR(140mL)R 1L » i RRAVREY)

%30 H - 3t 79 E(EIBERE)



1664174

IREEGRRERYI L LR L BR(3x300mL)ZEEY » S HFE AR LUK R B/
Dl /KRR SAEZ SR AR TR B RIS B EYS-VII-I(39.10g » FEEZR : 80%)

NO,0

S. OH
CreNY . o
H,NHN ~~ o
NN

o] Boc Boc SVILI o

S-ViH

/\er N\[]/\/\N/\/\N/O

Boc Boc

S-VII-IIE

NO, O

SH
Lawesson's reagent /O ©/
SLAYES NS

Boc Boc ——>»

C ol

S-Vil-IV

HzN/\( Y\AN/\/\NQ

Boc Boc

- ERRRA T REHHEAR ZEFBE(120mL) 2 S-VII-II(6.10g) 2 77
o> 12 25C A 1-Z4-(3- = AR E A E)bEE —tuf(EDCI - 4.93g) » JB&
YL 25°C THRE 1 /N5 18 —MMAB R Z 8 0mL)Z S-VI-I(8.23g)%
R WG RIERESYATRRE 6 /N REIAKT - 4R S Y — S H Fr(2x50mL)
X > SOFESSEE LIRS - DK SNEZIER - MBI RE - (I
SNBSYFRE RS EENEITEWE > B/ 885 = 11941k - DURHEEY)
S-VII-III(8.52g » EEXE : 68%) -

TR TIEREA T — & E(200mL) 2 {E&) S-VI-III(8.52g) 2 AR H AN ASS
Fraioml(Lawesson’s reagent » 6.90g) » JESYIFEZUR MEH 15 /NFIEIRYE © 28R
VFEHTHREREITEAWE - ECbv/ZBE s = DAL - DUREEY
S-VIL-IV(4.85g » FEZR @ 57%) o

HYS-VII-IV(6.40g) ~ BiRELHE(S.97g) FIAHTEN(2.02) A1 ZR5(120mL) » TE4E
RARAN2SC TBHIS/ N ZRY - KEBERYEAKSE KB —E8F 5

31 H - 279 A(RYRAE)

1



1664174

(3x120mL)ZEHY - SOFE IR DUKRIRE/KSE - MK RS - BRI
= o BRI R BRE AR - FE/E/K =D E - DUREEY
S-VII(4.55g » FETR : 97%) -

[0054) S-VIII B4t

[0055] R4 TR P2k B HISES - VILL

LiAIH4 /O MsCI
\/OY\/\N/\/\N/O _ T Ho\/\/\N/\/\N —_—
0o Boc Boc Boc Boc
S-ll-ii S-Viil-l
Mol. Wt.: 506.70 /O

MsO\/\/\N/\/\N

Boc Boc

S-VIII-IT .

W E(benif(LAH » 1.14g) AT U EHRIE(94mL) - FEERBSFS-10C T
AS-I-1I(4.72g) - JEEYE R TR0/ NRH % DA B KR (5. 7TmL » 2M)&& 11
FZE > MIASRE/KERELSAN(5.71 g)i% » RHERARGHIERSC THEEL/INSZIEIE -
I S BN IS- VILLI3.85g » %K © 90%) -

HYS-VIII-I(3.85g)F1 = Z.4(2.02) %5 1 — & Hfm(180mL) » ££5-10°C &0
AREGRARSAMSCL > 1.14g) » JREVHEZR TSN R LR EEOR L
(R » KA = R (2xSOmLYZE Y > & B M I LIRS S e
IR EE/KE - DU /KRR SAE2 IR 388 TR 14 S E I EYS- VIIL-II(3.64g -

FEZR 1 80%) o

MSO\/\/\N/\/\NO
NO, 9 NO, (1? Boc Boc
HoN S—Cl S
~ “NH + N n N =" “NH S-Viit-ll
\/\gz\/ ©/o —_— O H =/
S-VIl-

N0z ('S)' goc ] ﬁoc N Boc Boc
..\N/_\(\N/\/\/ ~ 2 AN yso~N A~ N
e - e

S-VIll-Iv SVII

5328 0 $t 79 E(RRIIE)
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H4H &k (histamine » 1.02g)R1= Z[#(2.01g) B #2 EEAY TN & LR (200mL) »
£ 5-10°C TR IIAIE PR EZ R TU G RIE(SmL) 7 - B RERE £1(2-nitrobenene
sulfonyl chloride » 2.21g) 7 AW FEIHSSTEE » R WIHE2SC T BRE1 5/ NG 14 2 4% -
RIEERYIEIAOK:1% - ERRUESYILL LM ZB5(3x100mL)ZEHY - S A HEEE
VILLKAD R EE/KE - DA/ K IR SRR EE - BB S 2 EY
S-VII-III(1.61g » FEZE : 60%) -

HUS-VITI-II (1.61g) ~ FREASH(3.732) RS- VIII-TI(4.01 g) 5 — H EL F iR A
(30mL) » ££80°C THIELIS/NFRBIAK T » BERATEAYILZ I Z s
(3x100mL) EHL - EDFR AR UK BRI, - A/ KRREESNECT: - MR
s 5%%“%%*@% REFRBITEWRE » FEE/ _&F 5= 11941t > DIgHtE
%S-VIII-IV(O.76g ) BB 1 20%) o

HS-VIT-IV(0.76g) RS04 ) RIATR0.18g) 5 R Z B (15mL) - 45
RRAF25C TR/ \H%:?ﬁi%%ﬁ AR AK TR AE AT R AT —
%Eﬁkm(3x50mL) S - A OFEEERI UK SE/KYE - DI KER S Shezl
R - ARV R ER B AME - BER/EK = 9: 4L - DURHEE
EEY)S-VIII(0.51g » FEZR © 91%)

[0056) S-VIIIL %4k |

[0057] ARIZLA T A FIHES- VI

$33H - 479 BEUHE)
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__ COOEt COOMe
YCQL _DIBAL-H_ \v[’(‘ __Vide = o o NaBHs | 1o f
THP THP THP THP
S-VII- S-Vilil-ll S-VIHI- S-VII-iv
COOMe COOMe OH
TBOMSCI, oo \I{“-—/ NICL/NaBHg o v((# TBOMSO. VQ\(NJ
N |
THP THP THP
S-Villi-v S-vil-vi S-VII-VII
B 0
Dess-Martin i RNH2 Boc,0 TBDMSOWNMN
teomso_ [/ N-p l '
" THP® N Boc Boc
1
VIV S-VIILVIII

1. phthalimide, PPhg /O
TEAF HO/YY\/\N/\/\N 2. N2H4 HzN /YY\/\’I“/\/\'I\I
/ —_———
1

N~
} NN oc
THP/N\N Boc Boc THP Boc B

S-Viill-X S-viill

HUS-VIIII-I(10.02g A A EZ R — S EE(160mL) » JA-78C TIAZR TE
S tspDIBAL-H » 70mL - 1OMARFE) - REYIETSC MR/ R - B
78°C AR 00mL )& 11 2 T - §64 FRET S A P - jtﬁ%,r%/&%%ﬁﬁu%ﬂiﬁ |
EEYIS-VIII-IT - &7 FY FRZE(160mL) (2 & A Bk oo FRAR) = SR AR
((ethoxycarbonylmethylidene)triphenylphosphorane » 6.91g)R1S-VIII-IIEAESTZ 5%
7E80°C IR /NIE #4481 AZK(100mL) e » J57KAE L Z.B% 7. B5(3x100mL)ZEEY »
PRERERYI LR E/KE » DK RER NG ETE - RRRER D240
FEY)S-VIII-II » By b & %)S- VIII-IIFIARES S0 (3.220) A FREZ(210mL) » 1£25°C
RSN R DR E#EKAR(100mL - 2M)E IR IE » KPR SV
BRI SRR (Gx100mL)ZEEY - S HFAEEEIDUK A& K » DI /KRR S
PRz  ERNRNE  RERYRE R ERBITAR R EC/ JBRABE=1:1)

aifb > DAFRMES-VII-IV(3.51g » =20 ERERR 1 39%) -

B34 H > 79 HEUERHE)
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HYS-VIII-IV(3.5g) ~ BKIE(1.81 )R T A — FHEF R A & (TBDMSCI »
2.38g) A — EHBE(160mL) » FE25°C THFE1S/NFEBIAK S > BRI &
FIBE(3x100mL)ZEEY » SHFAEZEHYI LB EIKEE » DARKIRBRSARZIR T BT -
IR AR DR AU ZEY)S- VIIIL-V » HYS-VIII-VAAA FE(70mL) - 7£0°C 1A
FESR(18me) AT S LEh(1.06g) » JRESWITEOC THEREL/ N 1% DL E8KAR
(ImL - 2M)&& (EZHE - RAERREVE SRR - WRIRAOR SR IR EY
S-VIII-VI  B{S-VIII-VIAR U GERIFE(70mL) - #£0°C THIA S LsasE(LAH -
1.06g) > REYIFEOC THEH I/INFER S E(LI7KBRA@mML » 10%w/w)E% 1K
& AERECESYIERIR - BERYREHS RS ETAW R » IECk
ZBE 2B = 1)L - DUREES-VII-VIN(2.03g » =4 BER  43%) -

HIS-VIII-VII(2.03g)iE /N — S FE(28mL) - FEERRFF0C T IIAZELT-
& T 18 BE(Dess-Martin periodinane » 2.51g) » SREYIIEOC T HREL/INIE1% DIRREE
SIKER(30mL » 2 M)FIERABREESA7K AR G0mL » 2 M)A [T HE - #7KAH L
ZEHBEGx100mL)ZEEY - SHFAREERYILGRKIE - DR KRBT
W R LS FIE AEYS-VIIII-VIIL « EYS-VIII-VII - N-BBCE-1,3-H
BEE(N-cyclohexyl-1,3-propanediamine » 1.07g)F1 = Z.BE & A& Eok(sodium
triacetoxyborohydride » 2.43g) % “ & FIE(28mL) » ££25°C FHEHELS/NEFR B A
RIS R T (30mL » 2M) » 7KJE PA  E T (2xS0mL)ZEHY » & HFAHEER
YILLREE/KE - DA/ K IR BRSNEZIR 2808 - I8 H YRR = 28 (1.41g)
SR A SR K —hxlE T A EE(Boc,O » 3.26g) > JREWITEZ R NERELS
/N RS - RV SR ERBIT AW R IECby/ 28 28 = 3: D&k

DU BEEY)S-VINI-VIIII(2.27g » WiFEREERR 1 57%) o
535 B + 3t 79 E(HIRIIE)
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A& YIS-VIII-VIII2. 27g)NIVU T B B8 (TBAF » 4.9mL » IMATATUE
IERIRE) S A DU R AP (16mL) » 45:25°C T HERE L NEHR B ABRIE S SH7K B (30mL
M) RERIVESPILAZ B ZBR(2x100mL)ZEE - SHARERI LI a K
B DARKIRBR SRR AEE - IR R YE LIS B EY)S-VIIT-X - HY
S-VIII-X -~ #B7 — Fff oufe (phthalimide » 0.51g)f1 =ZELBE(PPh; » 0.91g) A8

JEREIU G BRI (15SmL) » FE0°C N B I A A BRI LU SRR (1. SmL) A & —
B —ZF5(DEAD - 0.72g) » RFERSYMEERRRN2SC MRS/ NS R B4
SRR VIR K &z (hydrazine monohydrate » 0.8mL)J&}* FFEZ(20mL) - 7E25°C T
RIS/ NRHRIBIE - REBRORAE - R EBERFE s E R BT AR B - H
B2/50K = 9:1)&E - DUERAES-VIII(1.71g » WiZPEREDR : 90%) -

[0058) S-X7&iff
[0059) R4 DA 12 P ok S {HlgES-X

NH
ChzHN "y, 2N HCl CbzHN" 7
0
S-VI-I SX

HYS-VI-II(10.02g)5 1 Z.B2(3mL) » ZE A ERE(S0m] » 2NIER 2.5 » #
EREVREEYTE2SC TEHDNFRIEE - R M igE ﬁﬂ:(ﬁltrated cake)FZ IR 1%

DIEFIS-X-1(8.02g » FEZE © 64%) o

S G PR 0
2T T sxi CszN/\( Y\/\N/\/\N
H _— Boc Bac
S-VI-l S-X-Il

Hy, PAIC /O
—_—
H,N /\« »/\/\ N N N
Boc Boc
S-X

FYS-VI-I(4.22g) ~ BERESH(CH;COK » 4.13g)F1S-X-1(4.732) A IE T B

(80mL) » 7E80°C THEFFI/INEF - BEEAE125C R0/ NS RIRYE - FRERYFE
36 H - 3£ 79 H(ZYERHE)
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SR EMENTEME  IECK/ 28R = :D)&E - DAIBREES-X-11(2.76g » B3R :
30%) o
HYS-X-TI(1.82g)110%Pd/C(0.18g)5 R L EF(20mL) » £ & SRe NIN25 CHEHE
16/NISF » A4 BRAVE S YRR G R AE AFR BES-X(1.20g » SR © 84%) o
[0060) S-XIFIS-XII2” S

[0061] FRIZLL T P2k S Ul S-XTHIS-X1I

NO

ChzHNT ™y, —NaN, ChzHN" N N Z 7
N=N
S-VII SoXI4

N
CbzHN /N‘NMO CbzHN 1 :IN 2 N Boc20
N=n * N—N -
S-XI-ll S-XIH

CbzHN" S NNy : * CozHN N Boc Boc
N=N Boc Boc N—N

S-XI-1 S-Xil-it

CozHN > N/\/\N/\/\NJO _Hg PAIC HzN/\(/ N/\/\N/\/\N/O

N=N Boc Boc =N Boc Boc
S-XI-li S-XI
P N NN Q Hy, PdIC o N W /O
NS N N N N N
CozHN N Boc Boc HaNT N Boc Boc
N-N N-N
S-Xl-lI S-Xil

H{S-VI-II(37.10g) ~ BE(LINGL.73)FTRIEFH(30.75g BN R AR/ K
(300mL/600mL) » FEERSRSITS C THEF1S/NFL - REYIEZR MEIEMA
R KCAREM EEIERAR » 4RSI 28 2 F(3x200mL)ZER] » &
TATEER AR EEKL » DABEKIEL SN2 IR - RRRRORME UG E I E

H1S-XI1-1(43.22g » FEZR  95%) o

37T H - 79 HEYHAD
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HY{S-XI-1(17.10g)F1= ZB£(29.65 2)i s — & e/ B2 (320mL/32mL) » 7F
5-10°C MNP (acrolein » 16.43g) » A FRATRAYITEEIR TR/
e LRSI KB SOmLYS LI » 62 BRATR AR » FRORYILL S0
JEAER(3x200mL) » & B HEEIYI DR ES EAR SRR & K - DU
SN ~ B - RN RE I SRR ATA(R SR S = 1:32)
wL > DR RARES-XI-IIRIS-XI-I(16.90g » A2 © 80%) -

HS-XI-II and S-XIL-I(25.10g)5 A FHEE(250mL) » R RRE FIIAN-G-j#
EPEFECHN(6268) - HIRAWIE0C FHRHUNG - SL4HI AR L8y
(2.78g) » JFAERRHTIR YR NI R L S LS K S TR - R A
Gt BREMILL T BRI GX1 SOMLYEERN » & DA M I AR S K e
REK - DB KETEASEZIR MR - HORRED — M A K —Hs
THEBBoc,0 » 45.44g) + SELYMERE TIIEL S/ INIA TS - SV thEE
ERBITEMIE - b/ ZBZEE = )L - DEREEYS-XI-(12.82g »
HERFELE | 24%)FIS-XII-II(11.20g » WEREESR  21%) -

HS-XI-111(15.80g)F110%Pd/C(1.58g) 772 2- FifE(158mL) Eﬁ;—ﬁ(gﬁmsot
BERELS NG > SRR SV LI ETE R T - DUSSIEY)
S-X1(12.10g > FER : 97%)

BXS-XII-TI(11.20g)F110%Pd/C(1.12) 272 2- FiEE(112mL) » FEE G T 260
BERELS/INES » YA BRATR SV YRR TR - LUSEIE
S-XII(8.37g » FEZR © 95%) o

[0062]) S-XIII” &4

[0063] AR LU T Fr A B i RS- X111

238 > 3 79 E(EYIHE)
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HoN. AL " N
. 0 TS
CszN/\n/o\/ I CbzHN N/:/NH S CszN/\g/:/N ~0
NH
S-X-I S-X1-| S-Xill-It
il N Boc20 CszN/Y NN Ha, PdIC
> N=/ Boc Boc —
S-XI-
HQN/\(/ N/\/\N/\/\NJ: j
N=/ Boc Boc
S-Xll

HYS-X-1(10.02)/5 12 — & FHE(100mL) » 7£0°C FIIA S S EFKER
(100mL ) 2.4%wIw)  JREYIHEC THEHE1075## 18 DL — S Bi(3x50mL)ZEHY
Aﬁ?ﬁ AL DK TR BE/K R » DARUKERIESNEZIE - B8N0 RYE - BUEERY) -
FH ”LH#(formohydraZlde » 3.31g)FIBEEL#(3.33)/ AT IE T BZ(100mL) » £E80°C T3
FELINEF - BEEAE125C THRPEL6/ NI R - %%#%L/{IEBF/ZE’“ZE‘:(I/ D
GES L)\?E{ (S-XIIHI(721g BEER 1 T3%) -

ES- XIII- 1(4.05g)F 1= Z.J#(0.8mL) A I EE(20mL) » 7E-10°C N ZREIIAA
ﬁzﬁ@é‘(acroleln » 2mL) > EFRHVEESYIHE-10C TERE3/ N2 LS b#/KiER
(S0mL)&% 1E 2 HE - AR RAT R S YIRMEIL R ERYI L LB Z BR(3XS0mL)ZEHY »

B OFE AR DAREE SER/KOS R R B/K L - DURKIRBEaNERR ~ IRR
4 TEERVIFEH S ERBITEME - B/ 2B ZFE = 1:10)41E - DURHE
S-XIII-TI(2.08g » FESR : 42%) o

EYS-XII-11(2.08g) A F EZ20mL) AR EY) » TEERRFAIN0TC T IIAN-(3-
FEENEDIRCE(1.6mL) » JEEYITEC TR/ - 4RI A S L
(0.45g) - 1G4 AR ESYITEBREL/ NG LS LHK ARSI ENIE  REEGYIR

39 H - L 79 HEIHREE)

1
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Gt » TRERYILL SR SOmLYREER + Bt M T AR 5 8 K PR
SEAT - BB AYIRG - TR R 1S0mL) BT » A praE
B A KB TR B » DU KRER SRR BT » BT —
S AR R R T BB (Boc,0 » 1,58 ¢) » MR AMHESR THEELS/ 1B
R PR A I - EORZIZ I~ LM - DR
AEEY)S-X111- HI(2.42g » WP ERERR 54%) o

HYS-XIII-III(5.41 g)F110%Pd/C(0.54g) A ZKE(20mL) » TEE G FIA25°C
HELSINES » SR BT S T R T84 » LU
S-XIII(3.69g » FEZE © 87%) «

(00641 $REELITREAHY » HI2,A-— SAERROT A A (A 186 -

. ; :

(00651 LU BRI PG A 2 DAV LA
SRES - B ATER R LA AR A PR N S A B
(LEVBERS (HHAE YR, O TSR - FHHR) RS A4C

BRIz L&Y -
cl R Ry
Rj\%'ﬁ' RqH R1r\4N R1rN
Re N C Rs g Ry N"R
A C

F A0 E - 3t 79 E(EBHRRETE)
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[0066] EHILEREIEEYFE BB - mERRIEENT - SR
JIEAHE -

[0067) #£ buft& kPR PRIV R BTG - SEn] URE R ASE
BERBTEE - ZI7AT A DESTEA X EASRIRATS B 2 Uk 2 %Akt
MEPER » BRBE A REENREEE  DUE B LEYER - Lo
HHE TR A B RAIEFF SR FET - DREEIZRESY) -

[0068] FrE{LE2Sm A ARl R LAt ERT R S H R R - FrA
K FE S EHAR N ERE R T AT - RIELTLC(Merck 60 F254 B8 » BYHE ST
(5x10em)) B ; WAEERS ME(254 nn) iR T BGRE B RBRSEL AT (AldrichBEE
E80°C ThZ: > EHHEDNIEESS - AT Sl B B4 & MMerck Kieselgel 60, No.
9385, 230-40048 7L ASTME?WYE%IE’FE*M? SRR GRS AE Varian
Mercury-3005 Varian Mercury-4005¢:84% & - {E2A1f R FIAEIEIIR
DIEE 23R (ppm)TESZIE E4TSR - AT WSS ARG © s=H8&; d=%H
[ 5 t==8l& ; q=PUEE ; quin=HEI& : br="Fi& ; D FEm=HI& - LCMS
#0iE Dl Agilent MSD-1100 ESI-MS/MS - Agilent 1200 series LC/MSD VL - fIWaters
Acquity UPLC-ESI-MS/MS £ & HIE -

[0069] EIHI : {EEY)1-86Z &K

rehsEE TR E YA L& IR GBI L E1-86 -

[0070] fL&¥I 246

PUT B im i1 -IR - S &Y 2 12 -

FAVHE > 79 HEYIERES)
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o 0
¢l NBoc HN HzN/\(E/\/\g/\/\{\31
SN N-G oG ac

| HoN s

Z N
’/I\ —_— |
N™ Cl \N)\Cl

14

HN HN

2N O HCl/ether kalN O
| —_—
\NJ\NW\/\N/\/\N \NJ\NW\/\N/\/\N

H N-O Boc Boc H N-O H H

1 | compound 1
HW2,4- S IR (1.01g) ~ 4-FgRk-URNE- -S4 BRI T BE(1.059)FI= 2B
(1.01g)BATUEIRFE(0mL) - FERRRFN25C THERELS/NEHE IS LKA
R(S0mL > 2 MYAR IFOHE - 64 FRATE &I 2.8 Z.B5(3x100mL)ZEEY - &6H
WEREEUILA R /K G > DASDKRRIESNEZNE « B0 - RIS RaR Y
AEBREREITEWIE » FOk/ 2828 = 1L DEHE - BUREYEA1-1(131g -

B T1%) -

B &4771-1(120. 1mg)RIS-1(160.2mg)3 74 1- LK EE(1.4mL) - 7£120°C F{EF
RETIIR S5 S el RIS ATRa YIRS 2 e BT A (B » B
THEFE = 13)40E > DURBYEAY1-T(150. 1mg » FEEE © 55%).

BUEAPI1-I(150. 1me) & Hs — & FKe(6mL) - A INAYESRE/ Z B (3mL) -
RIEREYAE2SC TP S/ INEH £ 45 DURAY LAY AYEEIRE (98 6me » FEZR

86%) < "H NMR (400 MHz, D,0) 5 8.04 (d, 1H), 7.83 (dd, 1H), 7.49-7.43 (m, 2H), 6.38

(s, 1H), 4.77 (s, 2H), 4.46 (m, 1H), 3.58 (m, 2H), 3.25-3.13 (m, 8H), 2.93 (t,2H),
2.21-2.03 (m, 8H), 1.99-1.81 (m, 4H), 1.69 (m, 1H), 1.41-1.17 (m, 6H) ; EI-MS: 521.5

(M+1)

[0071]) {b&¥2s Bt

BA2H - 379 H(RHREE)
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DU A B L AR E S5 &2 - 'H NMR (400 MHz, D;0) 8

8.07 (d, 1H), 7.87-7.80 (m, 2H), 7.51-7.43 (m, 2H), 4.69 (s, 2H), 4.58 (m, 1H), 3.56 (m,

2H), 3.20-3.02 (m, 8H), 2.96 (t, 2H), 2.33 (m, 2H), 2.21-2.03 (m, 6H), 2.01-1.81 (m,
4H), 1.70 (m, 1H), 1.41-1.17 (m, 6H).; EI-MS: 521.5 (M+1) -

[0072] {LEYIB 28U
DAR RS B & Z AR 7RS4 L& 93 - 'THNMR (400 MHz, D;0) §

8.01 (d, 1H), 7.79 (dd, 1H), 7.73 (s, 1H), 7.46-7.39 (m, 2H), 4.81 (s, 2H), 4.38 (m, 1H),

3.56 (m, 2H), 3.20-3.02 (m, 8H), 2.61 (t, 2H), 2.21-2.02 (m, 6H), 2.00-1.80 (m, 6H),
1.67 (m, 1H), 1.40-1.17 (m, 6H) ; EI-MS: 537.5 (M+1) »

L0073] A
AR B L &1 AR A B4 - 'HNMR (400 MHz, D;0) 3

8.06(d, 1H), 7.84 (dd, 1H), 7.52-7.43 (m, 2H), 7.24 (s, 1H), 5.03 (s, 2H), 4.42 (m, 1H),

3.56 (m, 2H), 3.20-3.01 (m, 8H), 2.87 (t, 2H), 2.18-2.02 (m, 8H), 1.96-1.79 (m, 4H),
1.69 (m;, 1H), 1.40-1.17 (m, 6H) ; EI-MS: 521.5 (M+1) »

[0074] fEEWISZEHHE
DU E S AP ABYE (B &5 - 'THNMR (400 MHz, D,0) 8

8.05 (d, 1H), 7.83 (dd, 1H), 7.48-7.42 (m, 2H), 4.89 (s, 2H), 4.48 (m, 1H), 3.60 (m,

2H), 3.28-3.08 (m, 10H), 2.30-2.02 (m, 8H), 2.00-1.80 (m, 4H), 1.69 (m, 1H),
1.40-1.17 (m, 6H) ; EI-MS: 522.5 (M+1) ©

[0075] {E&¥r6 28l
DU LAY 2 AP 1A B & 906 - 'THNMR (400 MHz, D,0) 8

8.08 (d, 1H), 7.86 (m, 1H), 7.53-7.45 (m, 2H), 4.58 (m, 1H), 4.38 (s, 2H), 3.60 (m, 2H),

43 H 2L 79 H(EHRIEE)
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3.24-3.12 (m, 8H), 2.49 (t, 2H), 2.39 (m, 2H), 2.14-1.80 (m, 10H), 1.69 (m, 1H),
1.40-1.16 (m, 6H) ; EI-MS: 522.5 (M+1)

(00761 fb&¥72 8%
LR SE S AR T /E84U8EEY)7 < THNMR (400 MHz, D,0) §

8.07 (d, 1H), 7.86 (dd, 1H), 7.53-7.45 (m, 2H), 5.13 (s, 2H), 4.40 (m, 1H), 3.58 (m,

2H), 3.30-3.11 (m, 10H), 2.24-2.02 (m, 8H), 2.00-1.82 (m, 4H), 1.69 (m, 1H),
1.40-1.16 (m, 6H) ; EI-MS: 538.5 (M+1) |

[0077] {bEY8ZBiE
PR B b & Z AR T ASHEE S48 - "THNMR (400 MHz, D;0) 8

8.80 (s, 1H), 8.06 (d, 1H), 7.82 (dd, 1H), 7.50-7.40 (m, 3H), 4.58 (m, 1H), 4.20 (¢, 21),

3.90 (t, 2H), 3.64 (m, 2H), 3.32-3.10 (m, 8H), 2.95 (m, 2H), 2.38 (m, 2H), 2.19-2.00
(m, 6H), 1.97-1.62 (m, 7H), 1.42-1.17 (m, 6H) ; EI-MS: 548.5 (M+1)

[0078] {E&E¥9 BitE
RS b a1 2R T A E S99 - 'HNMR (400 MHz, D,0) §

8.05 (d, 1H), 7.83 (dd, 1H), 7.48-7.44 (m, 2H), 6.33 (s, 1H), 4.80 (s, 2H), 4.45 (m, 1H),

3.54 (m, 2H), 3.20-3.06 (m, 8H), 2.80 (t, 2H), 2.20-2.02 (m, 8H), 2.00-1.80 (m, 4H),
1.69 (m, 1H), 1.40-1.17 (m, 6H) ; EI-MS: 520.5 (M+1)

[0079] {b&¥10Z B4
AR S S 2 AU T A 8B 54910 - 'THNMR (400 MHz, D,0) §

8.02 (d, 1H), 7.82 (dd, 1H), 7.47-7.44 (m, 2H), 4.90 (s, 2H), 4.36 (m, 1H), 3.57 (m,

2H), 3.22-3.08 (m, 8H), 2.97 (t, 2H), 2.20-2.02 (m, 8H), 2.00-1.80 (m, 4H), 1.69 (m,
1H), 1.40-1.17 (m, 6H) ; EI-MS: 521.5 (M+1) -

FAHE - 479 HEYRIHE)
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[0080) {L&%11> 84t
DL LS Z AR 7 E 8B & 11 - 'HNMR (400 MHz, D,0) §

8.57 (s, 1H), 8.06 (d, 1H), 7.85 (m, 1H), 7.53-7.44 (m, 2H), 4.86 (s, 2H), 4.43 (m, 1H),

4.37 (t, 2H), 3.57 (m, 2H), 3.21-3.04 (m, 8H), 2.28 (m, 2H), 2.20-2.01 (m, 6H),
1.98-1.80 (m, 4H), 1.69 (m, 1H), 1.40-1.16 (m, 6H) ; EL-MS: 521.5 (M+1) °

[0081]) fE&¥I127 Bt

DA R EE LS AP EBE (LE12 - EL-MS: 508.5 (M+1) -
[0082]) fL&E¥II3 22

ARSI E AP Z AR ERE L A3 - 'HNMR (400 MHz, D,0)

§ 8:08°(d, 1H), 7.87 (dd, 1H), 7.54-7.46 (m, 2H), 5.08 (s, 2H), 4.47 (m, 1H), 3.59 (m,

2H), 3.26-3.15 (m, 10H), 2.45 (m, 2H), 2.21-2.01 (m, 6H), 1.99-1.81 (m, 4H), 1.71 (m,
1H), 1.39-1.17 (m, 6H) ; EI-MS: 522.5 (M+1) -

[0083] {LEWI14ZEHFE
BURR BB &4 A BT AU 414 - ELMS: 522.5 (M+) «
[0084]) {L&¥15Z 8

PUT B R R RS- SR S L a1 S 22T -

| e -
ci HoN /\(WN SNTSN
OBOC HN r§1~o Boc Boc
H.N S-l

~N

LA _
| -
N ~CI \N/]\Cl .
15-
HN HN
7 HCl/ether Z "N
“h e Jet @
N N/W\/\N/\/\N N N/W\/\N/\/\N
H NG Boc Boc H  N-O H H
15-11 compound 15

545 H - 379 HERYIRIE)
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A2,4- " & -6-FAESHELE(5.00g) ~ 4-HEEE-IRIE-1-E8HE R T BE(8.36g)F1 = 2.5
(4.64g)F VUG IRIFE(100mL) » FEERREFI25C THRELS /NS DG ERKE
H(50mL > 2 M)&% (R JE - 4 R R G YDA 28 2. F(3x100mL)ZEHY - &6F5
PEERWI AR EIK L - DURK IR BRSNRZ g - BIERYE - NILEEHReYFE
AR EHBITAME - IEChY 4B 48 =3:D)&L - DU LAY
15-1(4.75g » FESR © 47%) -

EN15-I(70.2mg)1S-1(110.3mg) 2 1-/KEF(1.4mL) » FE140°C R4/ NIF 15
=i NIESRVESRR S R ER BT AW B - i/ & = 1:32)40
{b » DUREHMEE15-T1(100.1mg » 5 © 59%) - |

HULE15-1(100.1m)/EH — & FHbE(4mL) » JIA INAYESRS/ ZE(2mL) »
EEYIE2SC TS/ NRHE RS - DUREM A SHYEERLEE(67.8mg - EEER ¢
89%) - 'H NMR (400 MHz, D,0)  6.33 (s, 1H), 5.95 (s, 1H), 4.69 (s, 2H), 4.16 (m,
1H), 3.49 (m, 2H), 3.27-3.07 (m, 8H), 2.93 (t, 2H), 2.28 (s, 3H), 2.19-1.99 (m, SH),
1.87 (m, 2H), 1.79-1.64 (m, 3H), 1.42-1.17-(m, 6H) ; EI-MS: 485.5 (M+1) -

[0085] {L&¥16 Bk

DU B L1 2 AR BT 552845 (E-44716 - "HNMR (400 MHz, D,0)

87.78 (s, 1H), 5.95 (s, 1H), 4.56 (s, 2H), 4.27 (m, 1H), 3.49 (m, 2H), 3.22-3.14 (m,

8H), 2.95 (t, 2H), 2.26 (s, 3H), 2.20-2.04 (m, 8H), 1.90-1.77 (m, 4H), 1.64 (m, 1H),
1.40-1.16 (m, 6H) ; EI-MS: 485.5 (M+1)

[0086] L& 722
AR S b &1 S AR I A B L &917 - 'HNMR (400 MHz, D,0)

8 7.31 (s, 1H), 5.97 (s, 1H), 4.95 (s, 2H), 4.11 (m, 1H), 3.43 (m, 2H), 3.21-3.00 (m,
¥ 46 H » £ 79 E(SIARERE)
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8H), 2.88 (t, 2H), 2.35 (s, 3H), 2.18-1.99 (m, 8H), 1.85 (m, 2H), 1.76-1.62 (m, 3H),
1.41-1.17 (m, 6H) ; EI-MS: 501.5 (M+1) © |

[0087) {L&E4182 Btk
DU SR E &1 S Z AR 7R85 (B 4418 - "H NMR (400 MHz, D;0)

87.71 (s, 1H), 5.96 (s, 1H), 4.72 (s, 2H), 4.15 (m, 1H), 3.46 (m, 2H), 3.23-3.03 (m,

8H), 2.61 (t, 2H), 2.28 (s, 3H), 2.18-1.96 (m, 8H), 1.86 (m, 2H), 1.79-1.64 (m, 3H),
1.41-1.18 (m, 6H); EI-MS: 485.5 (M:+1)

[0088]) {L&EM192 it
LU B L&Y 15 2 BT R BB 419 - 'THNMR (400 MHz, D,0)

8 5.96(s, 1H), 4.77 (s, 2H), 4.15 (m, 1H), 3.50 (m, 2H), 3.24-3.08 (m, 10H), 2.28 (s,

3H), 2.26-2.03 (m, 8H), 1.87 (m, 2H), 1.80-1.63 (m, 3H), 1.40-1.17 (m, 6H); EI-MS:
486.4 (M+1) °

[0089] {L&E#20 2 Sif
BURR BB L1 5 2B 7R84 49120« 'H NMR (400 MHz, D;0)

5 6.00 (s, 1H), 4.25 (s, 2H), 4.17 (m, 1H), 3.50 (m, 2H), 3.25-3.06 (m, 10H), 2.29 (s,

3H), 2.26-2.02 (m, 8H), 1.90-1.73 (m, 4H), 1.68 (m, 1H), 1.40-1.17 (m, 6H); EI-MS:
486.4 (M+1) ° |

[0090] fb&¥R21 2%
SUBR B a5 2B A8 B4 Y21 - 'THNMR (400 MHz, D,0)

55.98 (s, 1H), 5.01 (s, 2H), 4.16 (m, 1I1), 3.47 (m, 2F), 3.28-3.06 (m, 10H), 2.29 (s,

3H), 2.25-1.97 (m, 8H), 1.87 (m, 2H), 1.78-1.62 (m, 3H), 1.40-1.16 (m, 6H); EI-MS:
502.5 (M+1) ©

F47H - 79 B(BHREE)
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[0091]) {b&¥m222 B4
DU RS L& Y15 2 FREY 7 E 85 (h& 9022 - 'H NMR (400 MHz, D,0)

3 8.74 (s, 1H), 7.40 (5, 1H), 5.94 (s, 1H), 4.39-4.25 (m, 3H), 3.80 (m, 2H), 3.54 (m,

2H), 3.27-3.05 (m, 10H), 2.29 (m, 2H), 2.26 (s, 3H), 2.19-2.02 (m, 4H), 2.00-1.79 (m,
8H), 1.70 (m, 1H), 1.42-1.17 (m, 6H); EI-MS: 512.5 (M+1) -

[0092] {E&Y23 2 85
PLRR S S 1S AR UEY T ASM L5923 - 'THNMR (400 MHz, D,0)

8 5.96 (s, 1H), 4.95 (s, 2H), 4.13 (m, 1H), 3.49 (m, 2H), 3.28-3.09 (m, 10H), 2.45 (m,

2H), 2.28 (s, 3H), 2.19-2.00 (m, 6H), 1.87 (m, 2H), 1.79-1.64 (m, 3H), 1.42-1.16 (m,
6H); EI-MS: 486.4 (M+1) - ‘

[0093] {L&W24 B
LA RS &1 5 2R 7748465644124 - 'THNMR (400 MHz, D;0)

8 5.95 (s, 1H), 4.75 (s, 2H), 4.03 (m, 1H), 3.46 (m, 2F), 3.22-3.01 (m, 8H), 2.91 (m,

2H), 2.28 (s, 3H), 2.20-2.02 (m, 6H), 1.93 (m, 2H), 1.86 (m, 2H), 1.77-1.62 (m, 3H),
1.41-1.17 (m, 6H); EI-MS: 485.4 (M+1) -

[0094] {b&#257 8445
DR S b &5 2 AR 77 7A B LA 9125 - 'THNMR (400 MHz, D;0)

§ 6.01 (s, 1H), 5.03 (s, 2H), 4.09 (m, 1H), 3.48 (m, 2H), 3.26-3.04 (m, 10H), 2.60 (q,

2H), 2.24-1.96 (m, 9H), 1.84 (m, 2H), 1.70 (m, 2H), 1.41-1.13 (m, 9H); EL-MS: 516.5
(M+1) «

[0095] fb&¥I26 2 2ifE

FA8H 79 HEYHRHEE)



1664174

BARI B B 15 Z AR A 85 B 4926 - 'THNMR (400 MHz, D,0)

8 5.98 (s, 1H), 4.97 (s, 2H), 4.14 (m, 1H), 3.46 (m, 2H), 3.22-3.12 (m, 10H), 2.58 (q,

2H), 2.46 (m, 2H), 2.20-2.02 (m, 6H), 1.88 (m, 2H), 1.80-1.66 (m, 3H), 1.41-1.13 (m,
9H); EI-MS: 500.5 (M+1) »

[0096) L&Wm27 Bl
DRSS 215 2 MBS £ 845 (E & 7127 - "HNMR (400 MHz, D,0)

§5.98 (s, 1H), 4.77 (s, 2H), 4.06 (m, 1H), 3.47 (m, 2H), 3.28-3.02 (m, 8H), 2.93 (m,

2H), 2.58 (g, 2H), 2.20-1.96 (m, 8H), 1.87 (m, 2H), 1.69 (m, 3H), 1.41-1.13 (m, 9H);
EI-MS: 499.5 (M+1) -

[0097] {L&28 28
DU SRR A1 S Z AR 7 AS 54928 « 'THNMR (400 MHz, D,0)

§ 6.38 (brs, 1H), 5.96 (s, 1H), 4.72 (s, 2H), 4.16 (m, 1H), 3.48 (m, 2H), 3.21-3.04 (m,

8H), 2:82 (m, 2H), 2.29 (s, 3H), 2.17-2.00 (m, 8H), 1.87 (m, 2H), 1.77-1.64 (m, 3H),
1.42-1.17 (m, 6H); EI-MS: 484.5 (M+1) «

[0098) 1E&#29 i
DT BB B 29138 29- IV S AL & 1297 F2%

o]

3, L @
Q CF3 /O‘ CFs HNNOY SN
¢l HN" HCl HN N0 . Poe Bee
\N)\CI \N/km
29-
0
o' o
HN HN

BAH - K EEIERAD)
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| No 00)<
n QW

NHBoc Z N /O HCI/ether
: |

N-O Boc

29-lv

compound 29

HN2,4- G- EEDRIR(1.02g) ~ 1-(4-FEE-IRIE-1-55)-2,2,2- = 8- 7.0 2 B i
(1.21g) 1= ZHz(1.02g S TU Gk (30mL) FEE R ESUN25°C TR 5/ N2
DL E#/KIER(SOmL » 2 MYES IR IE - #64E AR &L Z B Z.B5(3x100mL)
ZEH > SOFPAHEERYIDI RS » DKL SREZE - IR Re - Rt
BTSRRI SRS BINAWE » EO/ 2878 - L1t - St
E29-1(1.37g » FEXR 1 75%) o

HU{E&)29-1(0.26g)F1S-1(0.362) /& A 1-[kB¥(2mL) » £E120°C R ARSI
RUSoTiERIRGE - BLULEGHYRRYRESREN BT AR B/ 85
fe = 1:32)%0E - DAREMEE29-11(0.29g - FESR © 49%) -

BT IR T B/ VU G RI (2.6m L/ 2.6mL) 2 AE&129- T » ERRRS
TIIAZER7K(0.52mL) 2 FEAL#R(0.05g) » SREWTE2SC T HBREL S/ INIG TR IR4E -
RIS EHVERER YL — EFEGxSOmL)ZEHL - A MBI & s/KE - DAEK
BRSNS - RIERUR AR DS B EEY29-111(0.24g » EESR : 94%) -

TRHET IR AT S FEEQ0mL)Z 2-f T EFE b ATk — Bg 14 T Fg

(2-tert-butoxycarbonylamino-pentanedioic acid 1-tert-butyl ester » 300.2mg) » £ &

S S0HE - 79 HEIRRHAE)
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REWR25C IIIAL-Z-(3-— FREEEFNE)IREE —SiB#(EDCI » 120.3mg)FI
- N-FREZRE =ME(HOBt » 96.2mg) » JEEYIE25C THEFEL/NEEE - —RMEHIIA
AT —EFE(10mL) 2 29-111(240.2mg) » {§ R IER S EHEREG/ N A EIAK
o ARAVESYID S FGE(2x50mL) R - SOFEHEERI IR EEAKE - X
HKIRBESNEZRE ~ BIENRE - RILESRReS YRS R E R AW
HRER/ — S = 111944k - DS FI29-IV(170.1mg » EEZR : 51%)

HI29-TV(170. 1mg) & i — & H/1,4- —1EEfse(1,4-dioxane)(3.4mL/3.4mL) » 1]
AANHYERE/ —IRE5E(0.85mL) - REREYITE2SC T BRELS/NEER IS - DR L
E4297 EEREEE(115.7Tmg » EEZ : 90%) - 'HNMR (400 MHz, D,0) § 7.98 (d, 1H),
7.79 (t, 1H), 7.47-7.38 (m, 2H), 6.36 (s, 1H), 4.77 (s, 2H), 4.45 (m, 1H), 4.38 (m, 1H),
4.06-3.96 (m, 2H), 3.30 (m, 1H), 3.26-3.12 (m, 6H), 2.93 (m, 2H), 2.80 (m, 1H), 2.72

(m, 2H), 2.22 (m, 2H), 2.16-1.79 (m, 10H), 1.66 (m, 2H), 1.51 (m, 1H), 1.39-1.15 (m,
6H); EI-MS: 650.5 (M+1) o

[0099) {L&#30 4%
AT SR L& P20 Z AR JT AU (£ A 7730 - 'HINMR (400 MHz, D,0)
8 7.94 (m, 1H), 7.82-7.71 (m, 2H), 7.42-7.42 (m, 211), 4.64 (s, 2H), 4.48-4.40 (m, 2H),

4.08-3.99 (m, 2H), 3.30-3.06 (m, 7H), 2.93 (m, 2H), 2.84 (m, 1H), 2.72 (m, 2H),

2.23-1.98 (m, 9H), 1.90-1.79 (m, 3H), 1.67 (m, 2H), 1.56 (m, 1H), 1.41-1.15 (m, 6H);
EI-MS: 650.5 (M+1). » |

[0100] fbE&¥31 2 84
DU A B B & 20 2 S 78 B 47931 - 'TH NMR (400 MHz, D,0)
87.97 (d, 1H), 7.78 (t, 1H), 7.48 (s, 1H), 7.44-7.38 (m, 2H), 5.15 (d, 1H), 5.11 (d, 1H),

%51 H - 379 HEVRRIAE)

e
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4.42 (m, 1H), 4.31 (m, 1H), 4.14 (m, 1H), 4.01 (m, 1H), 3.21-3.04 (m, 7H), 2.94 (m,

2H), 2.75-2.66 (m, 3H), 2.25 (m, 2H), 2.19-1.78 (m, 10H), 1.67 (m, 2H), 1.49 (m, 1H),
1.40-1.17 (m, 6H); EI-MS: 666.5 (M+1) o

[0101]) {E&Y327 HH
LRI EUE EEY129 2 MY A B4 E&9032 - 'TH NMR (400 MHz, D,0)
§8.00 (d, 1H), 7.81 (t, 1H), 7.73 (s, 111), 7.46-7.41 (m, 2H), 4.81 (s, 2H), 4.46 (m, 1H),

431 (m, 1H), 4.08-3.99 (m, 2H), 3.23 (m, 1H), 3.18-3.04 (m, 6H), 2.78-2.73 (m, 3H),

2.62 (m, 2H), 2.24 (m, 2H), 2.11-1.78 (m, 10H), 1.64 (m, 2H), 1.53 (m, 1H), 1.40-1.17
(m, 6H); EI-MS: 650.5 (M+1) °

[0102) {L&¥337 Eith
DI S a2 2 M A8 L5933 - 'THNMR (400 MHz, D,0)
5 8.01 (d, 1H), 7.82 (1, 1H), 7.47-7.42 (m, 2H), 4.81 (s, 2H), 4.50 (m, 1H), 4.39 (m,

1H), 4.04-3.96 (m, 2H), 3.26-3.12 (m, 9H), 2.83 (m, 1II), 2.71 (m, 2H), 2.24-2.18 (m,

4H), 2.17-1.81 (m, 8H), 1.68 (m, 2H), 1.53 (m, 1H), 1.40-1.17 (m, 6H); EI-MS: 651.5
(M+1) »

[0103]) {L&¥342 Eiff
DU BB L& 29 7 ABIEIET 5 A8 E& %534 - 'HNMR (400 MHz, D,0)
§ 8.00 (d, 1H), 7.80 (t, 1H), 7.46-7.38 (m, 2H), 4.56-4.42 (m, 2H), 4.33 (s, 2H),

4.06-4.00 (m, 2H), 3.27 (m, 1H), 3.20-3.10 (m, 6H), 2.86 (m, 1H), 2.72 (m, 2H), 2.47

(m, 2H), 2.24-1.98 (m, 9H), 1.86-1.58 (m, 6H), 1.40-1.14 (m, 6H); EI-MS: 651.5
(M+1) -

[0104] {L&EY35Z Btk

B 52H - # 79 HETEIHE)



1664174

LA A B & 29 2 AR T A 88 &35 - 'HNMR (400 MHz, D,0)

5 8.01 (d, 1H), 7.83 (t, 1H), 7.49-7.43 (m, 2H), 5.11 (d, 1H), 5.07 (d, 1H), 4.46 (m, 1H),
4.32 (m, 1H), 4.06-3.98 (m, 2H), 3.36-3.12 (m, 9H), 2.72-2.66 (m, 3H), 2.24-2.04 (m,
8H), 1.98-1.76 (m, 4H), 1.66 (m, 2H), 1.53 (m, 1H), 1.40-1.17 (m, 6H); EI-MS: 667.5
(M+1) o
[0105] {LE&#362 BYtk
BUH A B & 4129 2 FEEN 7 800 (2136 « "THNMR (400 MHz, D,0)

5 8.74 (s, 111), 8.03 (d, 1H), 7.83 (t, 1H), 7.51-7.39 (m, 3H), 4.57-4.41 (m, 2H), 4.17
(m, 2H), 4.15-4.02 (m, 2H), 3.91 (m, 2H), 3.35-3.12 (m, 7H), 3.01-2.81 (m, 3H), 2.77
(m, 2H), 2.31-2.03 (m, 8H), 1.99-1.60 (m, 9H), 1.40-1.17 (m, 6H); EI-MS: 677.6
(M+1) - |

10106 {L&4377 Stk

DU B L A2 2 AR TR A 1137 - 'THNMR (400 MHz, D,0)

§8.02 (d, 111), 7.83 (t, 1H), 7.51-7.41 (m, 2H), 5.07 (d, 1H), 5.03 (d, 1H), 4.47 (m, 1H),
4.37 (m, 1H), 4.07-3.96 (m, 2H), 3.35-3.12 (m, 9H), 2.87 (m, 1H), 2.73 (m, 2H), 2.46
(m, 2H), 2.23 (m, 2H), 2.17-2.01 (m, 4H), 2.00-1.80 (m, 4H), 1.68 (m, 2H), 1.57 (m,
1H), 1.40-1.17 (m, 6H); EI-MS: 651.5 (M+1) *
[0107] {bL&YI38 2 8iM
DU U & 129 2 FRIEY 548445 E&738 - 'TH NMR (400 MHz, D,0)

$7.95 (d, 1H), 7.42 (t, 1H), 7.42-7.38 (m, 2H), 4.92 (d, 1H), 4.87 (d, 1H), 4.41 (m, 1H),
4.22 (m, 1H), 4.11 (m, 1H), 4.02 (m, 1H), 3.22-3.08 (m, 7H), 2.99 (t, 2H), 2.75 (m,

2H), 2.62 (m, 1H), 2.30-2.00 (m, 8H), 1.99-1.72 (m, 4H), 1.67 (m, 2H), 1.49 (m, 1H),
1.40-1.17 (m, 6H); EI-MS: 650.6 (M+1) »
553 » 3£ 79 HEIIRE)

£i
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[0108] 1LE¥39 55
LU R 39 1239- VAR S A L &39O 125 -

o]

7 Py 0O
cl NJ\CFa Q cFs HZ”W/\N'\/\N
HN Boc Boc
= ]N HoN
W - >4
o §
N~ Cl
3941
o]
oy A
HN
@i O —
' O
\
H/\(W\'é‘/\/\g Y )\ /W\/\N/\/\N
N- oc 0C N-G Boc Boc
39-11 391
J~ Jon
o~ OH
LOoey Oy
HOJ\/\N’H\’OV HN
J\ O 3 e
—_— I
YN T NN SNy
N-O Boc Boc H N-G Boc Boc
39-Iv 39-v
j\/\
OH
Ly
HN o
HCl/ether
N
)\ /YY\/\N/\/\NO
N-0 H H

2,4~ - -6~ EFAEIE(0.82g) ~ 1-(4- - URUE- 1 -B6)-2,2,2- = - Z 0. Sk
BB(1.21 )1 = Z (1. 02g) A7 T SRI(30mL ) FE RSN 25°C THERELS N
U B8 KA(SOmL » 2 MR L1 K2 JE » 66 4E B b 2 86 Z B (31 00mL)
%I > EHFERREIIRERY - D KGREAEN IR - B
SRR YRS RE RS HEIERE  ECR/ZBZE - LD&YE - DEEHE

29139-1 (1.07g » EEZR : 66%) o

%54 H £ 79 HEHEREE)
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B &#139-1(0. 24g)R1S-1(0.362) 7 M1 - KB (2mL) » £ 120°C T (IR S8
LS 53 A i » BRI TS e S KT RS - TP/ —
= 132)6HE > BERELATBO-TI0.33g » B 1 57%) -

BB HE S B B S TR BRI, 6mL/2.6mL) 2 AL S I30-TIe » ER R A
THALAER/K(0.52mL) 2 G4 ESR(0.05) » A HIHELS'C T HEHREL S/ NRH A 1ol -
R LSRR YIL, — R GRSOmLAER & HFEHUE S BIKE - DUBAK
WRERSNES R TS © SRR A LU SR BE39-TI(0.23g » FERK © 79%) -

AR BT — S E(20mL) 2 3- (R T Bk 7, S B T A T
W& (3-(tert-Butoxycarbonyl-ethoxycarbonylmethyl-amino)-propionic acid >
280.1mg)d » FEERTASALSC TAIAL-Z - (3- = B SR A AL s — 5
(EDCI » 116.4mg)RIN-KGHSEL =W(HOBt » 92.5mg) » SEAHIE2SC THIEL/
518+ — LA R0 39-T(232.8mg) » (SRS
PG/ NIS A A KT » 4 REIR &I~ SEIRQXSOmL)EERL » &GRS
BIREIK: » DEKTRREONEE - ERRG TR ARt S
KETBHT I (BRE » BT/ — S5 = 1:19){ L » LUBSI30-IV (231 4mg » B : 72%) -

EY39-IV(231 Amg) B UG BKI(30mL)  EE R RA FIARELEKER
(ImL > 1N) » SEAYITERS'C FHEPELS/ NI DL BB E(20mL » 2MYR (S
FE > ZKAHLL Z S ZBRGXSOmLYZERY, » S OFE eI KR &K - LK
TR AN - SR DU BN TEER 1739V (200.4mg - K © 89%) -

HY39-V(200.4mg)iA s — & /1 ,4- " IEE5E(1,4-dioxane)(4mL/4mL) » I A4N

FYEERE/ —IEke(1mL) - BEREEYIE2SC THBHE S/ NEHE RS - DI ES1Y39

7 BARSEE(154.7mg » FEEZR 1 98%) - 'HNMR (400 MHz, D,0) 8 6.34 (s, 1H), 5.92 (s,
' %55 H o 3t 79 E(RIERIE)
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1H), 4.73 (d, 1H), 4.65 (d, 1H), 4.30 (m, 1H), 4.10 (m, 1H), 3.90 (s, 2H), 3.88 (m, 1H),
3.41 (t, 2H), 3.31-3.12 (m, 7H), 3.00-2.82 (m, SH), 2.30 (s, 3H), 2.18-2.00 (m, 7H),
1.98-1.77 (m, 4H), 1.70 (m, 1H), 1.53 (m, 1H), 1.46-1.16 (m, 6H); EI-MS: 614.5
(M+1) -
[0109] {LEYI40 7 2t
DA AR B S Y392 AR 7 A 845 B4 40 - 'THNMR (400 MHz, D,0)

87.78 (s, 1H), 5.91 (s, 1H), 4.58 (d, 1H), 4.52 (d, 1H), 4.32-4.20 (m, 2H), 3.97 (s, 2H),
3.92 (m, 1H), 3.44 (m, 2H), 3.36-3.12 (m, 7H), 3.04-2.90 (m, SH), 2.26 (s, 3H),
2.21-1.80 (m, 10H), 1.69 (m, 1H), 1.57 (m, 1H), 1.46 (m, 1H),1.40-1.16 (m, 6H);
EI-MS: 614.5 (M+1) o

[0110] {E&EY41Z B4H
LR B S8 L ARBIAY AR L E9741 - 'HNMR (400 MHz, D,0)

§7.39 (s, 1H), 5.92 (s, 1H), 5.00 (d, 1H), 4.92 (d, 1H), 4.22 (m, 1H), 4.04 (m, 1H), 3.93
(s, 2H), 3.84 (m, 1H), 3.41 (t, 2H), 3.22-3.10 (m, 7H), 2.96 (t, 2H), 2.91 (t, 2H), 2.83
(m, 1H), 2.27 (s, 3H), 2.18-2.03 (m, 7H), 1.93-1.80 (m, 3H), 1.70 (m, 2H), 1.50 (m,
1H), 1.41-1.17 (m, 6H); EI-MS: 632.5 (M+1) -

[0111] {42 44k

DU RS b &3 2 B I7 A BU# (B S5 942 - THNMR (400 MHz, D,0)

6 7.71 (s, 1H), 5.92 (s, 1H), 4.74 (d, 1H), 4.67 (d, 1H), 4.27 (m, 1H), 4.02 (m, 1H), 3.93
(m, 1H), 3.91 (s, 2H), 3.42 (m, 2H), 3.26-3.04 (m, 7H), 2.97 (m, 2H), 2.90 (m, 1H),
2.63 (t, 2H), 2.27 (s, 3H), 2.19-1.78 (m, 11H), 1.69 (m, 1H), 1.53 (m, 1H), 1.42-1.17
(m, 6H); EI-MS: 614.5 (M+1) -

(0112] {432 B4
55 56 B » 3£ 79 E(HIERHE)
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R B A3 AR BB (A%43  THNMR (400 MHz, D,0)

85.93 (s, 1H), 4.80 (d, 1H), 4.73 (d, 1H), 4.29 (m, 1H), 4.08 (m, 1H), 3.89 (m, 1H),
3.87 (s, 2H), 3.41 (t, 2H), 3.30-3.10 (m, 9H), 2.98 (t, 2H), 2.91 (m, 1H), 2.27 (s, 3H),
2.25-2.04 (m, 7H), 1.98-1.78 (m, 4H), 1.68 (m, 1H), 1.54 (m, 1H), 1.41-1.17 (m, 6H);
EI-MS: 615.5 (M+1) o

[0113] (bE¥M4ZEHE
BAR RS L& 139 AU T A8 49544 - 'THNMR (400 MHz, D;0)

8 5.98 (s, 1H), 4.38-4.20 (m, 4H), 3.92 (m, 1H), 3.84 (s, 2H), 3.42 (t, 2H), 3.38-3.16
(m, 7H), 3.06 (m, 1H), 2.99 (t, 2H), 2.51 (t, 2H), 2.29 (s, 3H), 2.22-2.01 (m, 7H), -
1.97-1.81 (m, 3H), 1.70 (m, 1H), 1.62-1.43 (m, 2H), 1.41-1.17 (m, 6H); EI-MS: 615.5
(M+1)
[0114] {b&WA5SZ i
DA B R A Y392 AR T A8 & 45 - 'HNMR (400 Mz, D,0)

5 5.94 (s, 1H), 5.04 (d, 1H), 4.95 (d, 1H), 4.28 (m, 1H), 4.02 (m, 1H), 3.96-3.84 (m,
3H), 3.41 (t, 2H), 3.28-3.16 (m, 9H), 2.98 (t, 2H), 2.83 (m, 1H), 2.27 (s, 3H), 2.24-2.04
(m, 7H), 1.92-1.80 (m, 3H), 1.70 (m, 2H), 1.51 (m, 1H), 1.41-1.17 (m, 6H); EI-MS:
631.5 (M+1) °
[0115] {b&E¥46 2 Hiff
DU B LA 2139 2 MBI 734845 1 24746 - TH NMR (400 Miiz, D,0)

§5.94 (s, 1H), 4.99 (d, 1H), 4.92 (d, 1H), 4.28 (m, 1H), 4.05 (m, 1H), 3.93 (s, 2H), 3.90
(m, 1H), 3.43 (t, 2H), 3.31-3.15 (m, 9H), 2.99 (t, 2H), 2.92 (m, 1H), 2.47 (m, 2H), 2.28

(s, 3H), 2.19-2.03 (m, SH), 1.92-1.80 (m, 3H), 1.71 (m, 2H), 1.53 (m, 1H), 1.41-1.17
(m, 6H); EI-MS: 615.5 (M+1) o
557 » 3£ 79 E(HVBRIIE)

i
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[o116] {LEW4TZEME
UM B RE B P AT 1Z4T- MR ERAL & AT Z R »

Q

HN Br/\,N;jij HN

¢ 0O——cry
\N N/W\/\N/\/\N X, J\ /YWN/V\N/O
Ho N0 Boc Boc N-O Boc Boc
291l 47-1
N/\/NH2
[0} e}
HN HO N'\,P03Et2
NH;NHzH;0 “ IN O NHBoc
\N N/\(y\/\N/\/\N
H N-O Boc Boc
471
NHBoc
H : H H g‘Hz H
Oy e Oy e
o}
HN © HN ) 0

ZN TMSBr Z N

4 O g3 @

N N/\(WN/\/\N N N/W\/\'N/\/\N

H N-O Boc Boc H N-O H H
A7-111 compound 47

REETIRFFAT ZBE(50mL) Z B & #29- (241 mg)FIREE (24 1me)H » 1F

FRAR MIA2-(2-R-Z5)-F05|0%-1,3- —FH(135mg) - K EREYIE60C T
RFF15/INRF 12 AR LR 7K (S0mL > 2M)ER IEFZHE » A pRATR A VI — &)
(3x100mL)ZEHY > & HHFAHAEEN) LB /K3 - DIOKBREL SVEZE - MBS R
RIEGAREYFR RS R EEEITARE - BB/ 85 b= 119416 - DR

£47-1(215mg > FEIR  72%) -

HULAY47-1(21 Smg) A FIER(SmL) » 7E5°C T2 A85% K &k

(NHzNHz'Hzo » 40mg) - AERRHVESYIAE2SC THBRELS/ NISER4E - K EeR A

Al #R7KGER(S0mL - 10%w/w)H > TEREES YL — S8FE(3x100mL)ZEHY »

CHEREIYIL R/ - KRR ShEZRE « BRI R - ISR

58 - 4L 79 H(RIERADE)
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YRR EREIAIE > FE/EAK = 9L > DURE47-11(182.3mg -
FEFR 1 99%) o

BT ER(SOmL) . 4-B T SR RE-4- 2 2R
B 140 T BB A Z B PRS- TR
(4-tert-Butoxycarbonylamino-4-[2-(diethoxy-phosphoryl)-ethylcarbamoyl]-butyric
acid » 300.6mg) » {ERSAFASI2SC FHIAL-ZE-(3- - FAEE AP A)HEE—
FE(EDCI > 91.2mg)FIN-FKELZEN =MWAHOBL » 72.9mg) » JREYHE25C TiBRE
INFF > — T AR R ER(10mL) 2 AL & 947-11(182.3me) - JEHRHESE
EYIEHERE O/ NI R B AK T - ERRAVRESYINL T SR EE(2x50mL)ZEHL - &HFE
ALY DL B /K - DAF/KEREASREL: ~ BIRIRAE - RILESH BRI
AR A IS - FIE/ ST = L19)AE > DIBE147-10(241.2mg -
FEZR 1 87%) °

L& 947-(241 2me) 5 —ETISR(15mL) » JIA = RS
(TNIS];r » 0.8mL) - IERESYITE2SC T RH1S/NGERYE - UREMEEY47Z
SEEEEE(175.3mg » B3R | 81%)  'H NMR (400 MHz, D,0) § 7.97 (d, 1H), 7.79 (dd,
1H), 7.42-7.36 (m, 2H), 6.40 (s, 1H), 4.78 (s, 2H), 4.42 (m, 1H), 4.07 (m, 1H), 3.81 (m,
2H), 3.69 (m, 2H), 3.52 (m, 2H), 3.40 (m, 2H), 3.30-3.10 (m, 8H), 2.94 (t, 2H), 2.50

(m, 2H), 2.24-1.93 (m, 14H), 1.85 (m, 2H), 1.68 (m, 1H), 1.41-1.17 (m, 6H); EI-MS:
800.5 (M-+1) °

[0117) 1b&¥p48 2 itk
DL B LS 147 Z AR 7 R85 (L5948 - 'THNMR (400 MHz, D,0)

§ 8.02 (d, 1H), 7.84 (s, 1H), 7.80 (dd, 1H), 7.48-7.40 (m, 2H), 4.68 (s, 2H), 4.59 (m,

%59 H - 379 H(EWRIE)
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1H), 4.05 (m, 1H), 3.82 (m, 2H), 3.67 (m, 2H), 3.52 (m, 2H), 3.38 (m, 2H), 3.31-3.14

(m, 8H), 2.97 (¢, 2H), 2.50 (m, 2H), 2.39 (m, 2H), 2.23-2.01 (m, 12H), 1.85 (m, 2H),
1.68 (m, 1H), 1.41-1.17 (m, 6H); EI-MS: 800.5 (M+1) o

[0118] {L&H49 7 Bif
DU S L4472 BT 77 A B B & 9549 - 'HNMR (400 MHz, D,0)

8 8.02 (d, 1H), 7.81 (dd, 1H), 7.48-7.40 (m, 2H), 7.24 (s, 1H), 5.01 (s, 2H), 4.42 (m,
1H), 3.99 (m, 1H), 3.69 (m, 2H), 3.65 (m, 2H), 3.54 (m, 1H), 3.45 (m, 1H), 3.34 (m,

2H), 3.20-3.04 (m, 8H), 2.87 (t, 2H), 2.47 (m, 2H), 2.24-1.97 (m, 12H), 1.92-1.80 (m,
4H), 1.68 (m, 1H), 1.41-1.17 (m, 6H); EI-MS: 816.5 (M+1) °

[0119) {E&¥507 B
AR R 8 L9472 MR 73588 B4 9750 - 'TH NMR (400 MHz, D,0)
8 8.00 (d, 1H), 7.80 (dd, 1H), 7.75 (s, 1H), 7.46-7.40 (m, 2H), 4.82 (s, 2H), 4.40 (m,

1H), 4.01 (m, 1H), 3.73 (m, 2H), 3.67 (m, 2H), 3.54 (m, 1H), 3.43 (m, 1H), 3.38 (m,

2H), 3.22-3.08 (m, 8H), 2.62 (t, 2H), 2.48 (m, 2H), 2.25-1.96 (m, 14H), 1.84 (m, 2H),
1.68 (m, 1H), 1.41-1.17 (m, 6H); EI-MS: 800.6 (M+1) -

[0120] {EAYS1 2 8Hs
AR B b 4T 2 SR TT AR (EA P51 < 'HNMR (400 MHz, D,0)
3 8.07 (d, 1H), 7.87 (dd, 1H), 7.54-7.46 (m, 2H), 5.01 (s, 2H), 4.39 (m, 1H), 4.05 (m,

1H), 3.84 (m, 2H), 3.69 (m, 2H), 3.51 (m, 2H), 3.41 (m, 2H), 3.36-3.02 (m, 10H), 2.51

(m, 2H), 2.32-1.96 (m, 14H), 1.87 (m, 2H), 1.69 (m, 1H), 1.41-1.17 (m, 6H); EI-MS:
801.6 (M+1) -

[0121] fL&¥522%itE

55 60 B - 3t 79 H(ZHAHEE)
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BARI S L0472 AR 5 R 8485 £ 4452 - THNMR (400 MHz, D,0)

8 8.07 (d, 1H), 7.86 (dd, 1H), 7.55-7.43 (m, 2H), 5.17 (s, 2H), 4.69 (t, 2H), 4.46 (m,

1H), 4.06 (m, 1H), 3.82 (m, 2H), 3.69 (m, 2H), 3.56-3.12 (m, 12H), 2.53-2.38 (m, 4H),
2.32-1.80 (m, 14H), 1.69 (m, 1H), 1.41-1.17 (m, 611); EI-MS: 801.6 (M+1)

[0122]) {L&Y53 7 Eith
PRI S L&Y 2 BRI 7 A BE (B & )53 < EI-MS: 523.5 (M+1)
[0123] {L&¥54 2 84
AR S LA 29 2 BRI T A B L A4)54 - "THNMR (400 MHz, D;0)
§8.02 (d, 1H), 7.83 (t, 1H), 7.75 (s, 1H), 7.50-7.42 (m, 2H), 4.82 (s, 2H), 4.47 (m, 1H),

4.40-4.24 (m, 2H), 4.06 (m, 1H), 3.25 (m, 1H), 3.20-3.04 (m, 6H), 2.80 (m, 1H),

2.70-2.60 (m, 4H), 2.20-1.78 (m, 9H), 1.92-1.80 (m, 3H), 1.71 (m, 2H), 1.53 (m, 1H),
1.40-1.17 (m, 6H); EI-MS: 651.5 (M+1) »

~[0124) {LASs2 HL4E
B BT 55 - T4 S5 ISR AR LA IS Z AT -

N
cl cl ! NNNWN )
N=N
/N N </N | N S X </N | N
D O —— A Xy A
NN N“>N"el N
Co 55-1 Co 55l

oc Boc ' H H

N HN N N/\/N\/\/N HN/\(/ N/\/N\/\/N\O
N Ny NN Heliether N~y NN

¢TI ¢ QI

N \N N N N N

H L_NH
C/O L_NH
551l compound 55

R ITEREA T L8 ZBE(100mL) 2 2,6- — EIZ(2,6-dichloropurine » 10g)
i A B o hE RS — K& #))(p-toluenesulfonic acid monohydrate » 0.08g) » Ak

FREPHERRRGIS0C TINF, - WAE2/ NN A3, 4- — & -2H-IRIF
2 61 7 » 3 79 H(RUBRAS)
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(7.5mL) » EEYIHE2SC MEFELS/NF 2R S EHEY ERE - EEELIECEY
LB ZBE(1:D)% - DR EEY55-1(14.4g > EZR 1 100%) -

TRME BN 2B ZB5(35mL) 2 (E&#)55-10.69)F » FEERAS FILA
{EEPIS-XI(1.15g)FI=Z[(0.75g) » JEEYIFESOC T InEd/ N5 S AF25C
REE LIS LS KRR (50mL - 2 AR IERZ JE - 614 BRI DL 2.8 2. BE(3x100mL)
ZH - SFEERERYIL e EKE DU /KEREESNEZNE - R » R
FIESRYIRBHSEER AR B - Fi/ 85k = 1:9)41E - DUk
BERZ(LESS-I(1.16g » FE3E : 68%) -

BUES#)55-11(1.05g)FINKIER(1.00g) 54 1- K EZ(6mL) » #£100°C T AIEALS/I
KPR - NSRRI RS B BT A(WE - B/ 88k = 1:1)
&b > DARAMLEYSS-II(0.67g, > EEZR  60%) -

HYESHI55-T(264mg)E it — & 5E(10.6mL) - fI A INAYESES/ 7 B5R
(5.3mL) » B SIERSYITETEL S/ N RGE - DIRELEAY)SS 7 BiEE(204mg -
FEZR 1 94%) o EI-MS: 498.5 (M+1) o

[0125] {b&¥s6r Bl

DUAR S E LS 2B PR I7 85 EE&1)56 - EI-MS: 528.5 (M+1) o
[0126] {L&#I57 84tk

LR EHE S S Z MR T R85 E& 957 » BI-MS: 473.5 (M+1) -
[0127] {b&¥587 24tk

DLRAREEH EEM S ZHUR 7 A8 (EE Y58 - EI-MS: 472.5 (M+1) -
[0128]) (L&Y #iff

562 H - 3t 79 H(SHHREAE)
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DAL EYI39 2 AT 5 A8 (A& 59 - 'THNMR (400 MHz, D,0)

8 8.02 (d, 1H), 7.83 (t, 1H), 7.46-7.41 (m, 2H), 5.10 (d, 1H), 5.02 (m, 1H), 4.47 (m,
1H), 4.36 (m, 1H), 4.05 (m, 1H), 3.95 (s, 2H), 3.34-3.12 (m, 9H), 2.84 (m, 111), 2.69 (t,

2H), 2.58 (t, 2H), 2.47 (m, 2H), 2.17-2.00 (m, 7H), 1.94-1.80 (m, 3H), 1.71 (m, 2H),
1.51 (m, 1H), 1.41-1.17 (m, 6H); EI-MS: 665.6 (M+1)

[0129] {L&60 #ith
A RSS20 2 AT /ESHE 5960 « EI-MS: 767.6 (M+1) -
[0130] {L&617 Stk
U A B L 139 2 AR /5348445 {L 247761 - "HNMR (400 MHz, D;0)
5 8.03 (d, 1H), 7.84 (t, 1H), 7.51-7.45 (m, 2H), 5.11 (d, 1H), 5.02 (d, 1H), 4.48 (m, 1H),

4.28 (m, 1H), 4.01-3.83 (m, 3H), 3.45 (t, 2H), 3.31-3.11 (m, 7H), 3.02 (t, 2H),

2.95-2.81 (m, 3H), 2.48 (m, 2H), 2.15-1.97 (m, 5H), 1.92-1.81 (m, 3H), 1.71 (m, 2H),
1.57 (m, 1H), 1.41-1.17 (m, 6H); EI-MS: 651.5 (M+1)

[0131] {L&¥62= Bl
BRI Y £ A 392 AL TS5 (£ 2762  'HNMR (400 MHz, D;0)
§5.93 (s, 1H), 4.99 (d, 1H), 4.92 (d, 1H), 4.28 (m, 1H), 4.05 (m, 1H), 3.96 (m, 1H),

3.87 (s, 2H), 3.34-3.14 (m, 11H), 2.90 (m, 1H), 2.66 (t, 2H), 2.47 (m, 2H), 2.28 (s, 3H),

2.19-2.00 (m, 7H), 1.94-1.81 (m, 3H), 1.71 (m, 2H), 1.51 (m, 1H), 1.41-1.17 (m, 6H);
EI-MS: 629.5 (M+1) -

[0132] {EE&I63 28
DU B LS Y139 2 ABEY 1A EUE(E 54763 - 'THNMR (400 MHz, D,0)

§5.95 (s, 1H), 4.98 (d, 1H), 4.91 (d, 1H), 4.29 (m, 1H), 4.04 (m, 1H), 3.98-3.86 (m,

%63 H - 79 H(RPHIAE)
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3H), 3.43 (t, 2H), 3.38-3.18 (m, 9H), 2.99 (t, 2H), 2.92 (m, 1H), 2.59 (q, 2H), 2.46 (m,
2H), 2.32-1.64 (m, 10H), 1.52 (m, 1H), 1.41-1.17 (m, 9H); EI-MS: 629.5 (M+1) «

[0133] {L&64 2 Bt
LA 8 a3 MBI T A S B & 1764 - "HNMR (400 MHz, D,0)
8 5.94 (s, 1H), 4.9 (d, 1H), 4.92 (d, 1H), 4.28 (m, 1H), 4.05 (m, 1H), 3.99-3.84 (m,

3H), 3.34-3.14 (m, 11H), 2.89 (m, 1H), 2.65 (t, 2H), 2.58 (q, 2H), 2.46 (m, 2H),

2.19-2.00 (m, 7H), 1.94-1.81 (m, 3H), 1.70 (m, 2H), 1.51 (m, 1H), 1.41-1.17 (m, 9H);
EI-MS: 643.6 (M+1) -

[0134] {b&¥m65 2 Eiff
AR B a2 2 MBI 5748 EE&965 - 'THNMR (400 MHz, D,0O)
8 5.94 (s, 1H), 4.98 (d, 1H), 4.93 (d, 1H), 4.29 (m, 1H), 4.12-4.01 (m, 2H), 3.93 (m,

1H), 3.30-3.14 (m, 9H), 2.90 (m, 1H), 2.72 (m, 2H), 2.58 (q, 2H), 2.46 (m, 2H),

2.26-2.05 (m, 7H), 1.92-1.82 (m, 3H), 1.69 (m, 2H), 1.51 (m, 1H), 1.40-1.17 (m, 9H);
EI-MS: 629.5 (M+1) -

(0135) {Lapmeeravs
DL LB B 20 2 ARET I B £ 517J66 - 'H NMR (400 MHz, D,0)

3 5.94 (s, 1H), 4.82 (s, 2H), 4.28 (m, 1H), 4.10-3.83 (m, 3H), 3.18-3.12 (m, 7H), 2.95

(m, 2H), 2.83 (m, 1H), 2.71 (m, 2H), 2.58 (q, 2H), 2.26-2.04 (m, 9H), 1.94-1.78 (m,
3H), 1.69 (m, 2H), 1.50 (m, 1H), 1.40-1.17 (m, 9H); EI-MS: 628.5 (M+1) o

[0136] {LEMI67 28
PUFRR SR L EY20 2 MR 75585 (549067 - 'HNMR (400 MHz, D,0)

5 8.04 (d, 1H), 7.86 (t, 1H), 7.51-7.43 (m, 2H), 5.12 (s, 2H), 4.70 (t, 2H), 4.47 (m, 1H),

E64H - £ 79 HEURIAE)
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4.27 (m, 1H), 4.12-4.01 (m, 2H), 3.31-3.13 (m, 7H), 2.86 (m, 1H), 2.75 (m, 2H), 2.43

(m, 2H), 2.28 (m, 2H), 2.17-2.04 (m, 4H), 1.95-1.80 (m, 4H), 1.71 (m, 2H), 1.57 (m,
1H), 1.40-1.17 (m, 6H); BI-MS: 651.5 (M+1) -

[0137] 1L&Y682 B
DU A S B & Y139 2 B 774 S {1 &468 - 'THNMR (400 MHz, D,0)
58.04 (d, 111), 7.84 (t, 1H), 7.51-7.42 (m, 2H), 5.15 (s, 2H), 4.69 (¢, 21, 4.49 (m, 1H),
4.30 (m, 1H), 4.01-3.90 (m, 3H), 3.44 (¢, 2H), 3.36-3.13 (m, 7H), 3.02 (t, 2H), 2.90 (m,

1H), 2.43 (m, 2H), 2.18-2.05 (m, 4H), 1.94-1.81 (m, 4H), 1.71 (m, 2H), 1.58 (m, 1H),
1.41-1.17 (m, 6H); EI-MS: 651.5 (M+1) ©

[0138] fL&¥I69zBifE
AR B LA 7129 2 AT J A 845 B &69 - "TH NMR (400 MHz, D,0)

§5.95 (s, 1H), 5.02 (d, 11), 5.00 (d, 1H), 4.31 (m, 1H), 4.09-3.86 (m, 3H), 3.30-3.12

(m, 9H), 2.85 (m, 1H), 2.70 (m, 2H), 2.58 (q, 2H), 2.28-2.05 (m, 9F1), 1.92-1.80 (m,
3H), 1.70 (m, 2H), 1.50 (m, 1H), 1.40-1.17 (m, 9H); EI-MS: 645.5 (M+1)

[0139] {b&#702 B4
DU B LA 39 7 MBI T AEUE (LA 770 - 'HNMR (400 MHz, D,0)
8 5.96 (s, 1H), 5.05 (d, 1H), 4.97 (d, 1H), 4.29 (m, 1H), 4.03 (m, 1H), 3.98-3.84 (m,

3H), 3.43 (t, 2H), 3.32-3.13 (m, 9H), 2.99 (¢, 2H), 2.86 (m, 1H), 2.58 (q, 2H), 2.28-2.04

(m, 7H), 1.92-1.80 (m, 3H), 1.71 (m, 2H), 1.52 (m, 1H), 1.41-1.17 (m, 9H); EI-MS:
645.5 (M+1) o

[0140] {L&¥71 2 %M

%65 H - £ 79 H(EHRAE)
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AR RS RS S AR I 7A8#EA71 - 'HNMR (300 MHz, D,0)

8 8.67 (s, 1H), 5.94 (s, 1H), 4.76 (s, 2H), 4.36 (t, 2H), 4.10 (m, 1H), 3.44 (m, 2H),

3.21-3.02 (m, 8H), 2.32 (m, 2H), 2.26 (s, 3H), 2.19-1.98 (m, 6H), 1.84 (m, 2H),
1.79-1.60 (m, 3H), 1.42-1.16 (m, 6H); EI-MS: 485.6 (M+1) -

[0141] {L&EW722 84

DA S LS 2 BT A EEY)72 © EI-MS: 492.6 (M+1) o
[0142] {L&EWT37 Btk

AR S b &Y S 2 IR 77 A B E44773 - 'THNMR (300 MHz, D,0)

87.66 (s, 1H), 6.01 (s, 1H), 4.97 (s, 2H), 4.41 (s, 2H), 4.05 (m, 1H), 3.45 (m, 2H), 3.28-

3.03 (m, 6H), 2.29 (s, 3H), 2.18-1.96 (m, 6H), 1.86 (m, 2H), 1.79-1.60 (m, 3H),
1.41-1.18 (m, 6H); EI-MS: 456.6 (M+1)

[0143] {LEWT4 B4
MAREH LSS 2RI 7ASE L4974 - 'HNMR (300 MHz, D,0)

5 8.21 (s, 1H), 5.05 (s, 2H), 4.08 (m, 1H), 3.49 (m, 2H), 3.21-3.06 (m, 10H), 2.43 (m,
2H), 2.19-2.00 (m, 7H), 1.90-1.62 (m, 7H), 1.42-1.16 (m, 6H); EI-MS: 540.7 (M+1) «

[0144] {L&¥752 84tH

AR EELEIS Z AP IT7ERELEYTS5 - EI-MS: 486.6 (M+1) -
(0145] {L&W762 B4

AR L & Y029 2 BEYIT A B (LE1)76 - 'THNMR (300 MHz, D,0)

57.94 (d, 1H), 7.76 (t, 1H), 7.42-7.36 (m, 2H), 6.52 (s, 1H), 4.81 (s, 2H), 4.41 (m, 1H),

4.27 (m, 1H), 4.08 (m, 1H), 3.99 (m, 1H), 3.22-3.06 (m, 7H), 2.86 (t, 2H), 2.80-2.66

P66 H - 79 H(BHERHEE)
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(m, 3H), 2.22 (m, 2H), 2.16-2.00 (m, 6H), 1.99-1.59 (m, 4H),1.66 (m, 2H), 1.49 (m,
1H), 1.39-1.15 (m, 6H); EI-MS: 649.6 (M+1) «

[0146]) 1L&EWTTZ8iMH
DU L L& W29 7 MR 755 84 &4177 - 'THNMR (300 MHz, D;0)
5 8.65 (s, 1H), 7.93 (d, 1H), 7.76 (¢, 1H), 7.41-7.34 (m, 2H), 4.80 (m, 2H), 4.44 (m,
1H), 4.37 (¢, 2H), 4.25 (m, 1H), 4.11 (m, 1H), 3.99 (m, 1H), 3.25-3.02 (m, 7H), 2.77

(m, 1H), 2.73 (m, 2H), 2.31-2.20 (m, 4H), 2.17-2.01 (m, 4H), 2.00-1.80 (m, 4H), 1.68
(m, 2H), 1.57 (m, 1H), 1.40-1.17 (m, 6H); EI-MS: 650.6 (M+1) »

[0147]) {L&E78 2 Biff
DU A S L A I39 2 A 535 85L& 978 - '"HNMR (300 MHz, D,0)
57.93 (d, 1H), 777 (t, 1H), 7.41-7.35 (m, 2H), 5.05 (d, 1H), 4.97 (d, 1H), 4.43 (m, 1H),

4.29 (m, 1H), 4.19 (m, 1H), 3.90 (m, 1H), 3.58 (m, 2H), 3.31-3.06 (m, 9H), 2.98 (m,

2H), 2.81 (m, 1H), 2.55-2.38 (m, 4H), 2.22-1.77 (m, 12H), 1.71 (m, 2H), 1.57 (m, 1H),
1.41-1.17 (m, 6H); EI-MS: 691.6 (M+1)

[0148) (L2479 Btk
DU B A 129.7 AN 58I E&4179 - "H NMR (300 MHz, D,0)
8 8.02 (d, 1H), 7.83 (t, 1H), 7.76 (s, 1H), 7.50-7.42 (m, 2H), 5.09 (m, 2H), 4.44 (s, 2H),

4.40 (m, 1H), 4.23 (m, 1H), 4.08-3.99 (m, 2H), 3.23-3.04 (m, SH), 2.78-2.73 (m, 3H),

2.22 (m, 2H), 2.18-2.00 (m, 4H), 1.94-1.70 (m, 4H), 1.64 (m, 2H), 1.53 (m, 1H),
1.40-1.17 (m, 6H); EI-MS: 621.7 (M+1)

[0149] {LEYIR0OZ St

%67 H - #£ 79 H(EUERIE)
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AR EEYBIAR LR I7E 84 E 44780 - 'HNMR (300 MHz, D;0)

87.92 (d, 1H), 7.74 (t, 1H), 7.41-7.35 (m, 2H), 5.00 (m, 2H), 4.43 (m, 1H), 4.29 (m,
1H), 4.02-3.95 (m, 2H), 3.42 (m, 2H), 3.31-3.06 (m, 9H), 2.9 (m, 2H), 2.81 (m, 1H),

2.42 (m, 2H), 2.14-2.00 (m, 5H), 1.98-1.60 (m, 8H), 1.53 (m, 1H), 1.41-1.17 (m, 6H),
0.99 (d, 6H); EI-MS: 707.7 (M+1) «

[0150] {b&%81 2 2itf
DU BB L& Y39 2 MR 74 8 E 49781 - 'THNMR (300 MHz, D,0)
5 8.76 (s, 1H), 5.91 (s, 1H), 4.77 (m, 2H), 4.39 (¢, 2H), 4.22 (m, 1H), 4.05 (m, 1H), 3.99

(s, 2H), 3.84 (m, 1H),3.43 (t, 2H), 3.24-3.08 (m, 7H), 2.97 (t, 2H), 2.87 (m, 1H), 2.31

(m, 2H), 2.25 (s, 3H), 2.19-2.03 (m, 5H), 1.92-1.61 (m, SH), 1.53 (m, 1H), 1.41-1.17
(m, 6H); EI-MS: 614.6 (M+1) -

[0151] {L&¥82> 54tk

DL S B &3O Z AT T A S L2182 © EL-MS: 641.7 (M) -
[0152) {LA83 7 B

DI B & Y130 2 AT A S 1L 2483 - EI-MS: 585.6 (M+1) -
[0153] {L&%784 5%

PR SUB L& AT AT A S L &84 © EI-MS:788.6 (M+1) -
[0154) {LAY85 itk

DU P L 2139 AT T AU &85 - "H NMR (300 MHz, D;0)

§ 7.45 (s, 1H), 4.92 (m, 2H), 4.40 (m, 1H), 4.16 (m, 1H), 3.95 (s, 2H), 3.91 (m, 1H),

3.42 (t, 2H), 3.25-3.10 (m, 9H), 2.99 (t, 2H), 2.76 (m, 1H), 2.44 (m, 2H), 2.19-2.03 (m,

68 H - 79 H(HHMHASD)
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4H), 1.96 (s, 3H), 1.92-1.61 (m, 6H), 1.53 (m, 1H), 1.41-1.17 (m, 6H); EI-MS: 615.6
(M+1) «

[0155) {L&¥n862 2l
DU A S8 B & 91297 AR 75 8445 144786 - "H NMR (300 MHz, D,0)
8 7.44 (s, 1H), 4.92 (m, 2H), 4.40 (m, 1H), 4.21 (m, 1H), 4.06 (m, 1H), 3.96 (m, 1H),
3.26-3.10 (m, 9H), 2.80-2.64 (m, 3H), 2.41 (m, 2H), 2.22 (m, 2H), 2.16-2.02 (m, 4H),

1.95 (s, 3H), 1.90-1.60 (m, 6H), 1.51 (m, 1H), 1.40-1.17 (m, 6H); EI-MS: 615.6
(M+1) o

[0156] EHEMI2 : EGHERCRESE & 2 ASHCXCR4-EIZLTHEK 2934~
I

R0 T A ey R B S S s B S =0 () 2 b & NI
CXCL12 FEN4&S &t F o

FEAOULHIE & B R (SOmM HEPES- & (L3 - pH 7.4 » 100mM&E ALY -
SmME(EEE > ImME(EES » 0.5%4MEE H) P EHASECXCRA-HELHIHEK 293
SRR AR R B 20p L AT /Y ' T-CX CL12(0.16nM)FI20p LA b
YIEEERE P {E F (incubate) - {£30°C MEA603 812 » FEHER A RHIIER
&% 96-FLGF/BiEM (Millipore Corp., Billerica, MA) » 3 i 8 1% % (manifold) &g
SRELIHER - BB EA100pL K4 HY SRR & (S0mM HEPES-G &Lk - pH
7.4 > 100mMELSR)E47K > 5 E Topcount(PerkinElmer Inc., Waltham, MA) &l
& EIERAVBUA T o

HPERHIRER R » 25T LEYHIH] 2 1-CXCL12BACX CRA4E & 12
50%(1Cso) T FRHVRELEFS0nM » 33T HELEYIE A 50-100nMIYICsfE » LUK

%69 H 3 79 B(YRAE)

B
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2B LS EA100-1000nMETICs{E - B EHY - BERICs{E KA 50nMIY L
SV FREREEEY-7- 912513+ 15-19~ 21 ~ 23~ 25~ 28-30 ~ 40 ~ 42~ 59 ~
LIK75 3 BRICsHA T2 50-1000MAY{ L&) R EFE{LEY8 ~ 10~ 11~ 14~ 20 -
22224226~ 27 ~31-35~37-39 ~ 43 ~ 45-50 ~ 58 ~ 61 ~ 62~ 66 ~ 72~ 73 ~ 76
78 ~ DK 82 5 FIBRICso{E /1M1 100-1000nMEY E &5 IR FEAEEYI36 ~ 41 ~ 44 ~
51-57 ~ 60 ~ 63-65 ~ 67-71 ~ 74 ~ 77 ~ 79-81 ~ L\ K;83-86 -

BEGERFAAOIEEYHCXCRAGE B ST -

[0157] EHEHI3 : MERAEIEM: S MFARE(Lymphoblastic Leukemia

Cells)i{L:PE(Chemotaxis) Z HIfH] |

{5 A0 T A b M B T B AR (Y L& IR FE -

- EEE 10964 B B H AT R I AT ST FT(Roswell Park
Memorial Institute > RPMI)3EE£L 16405 By TARRE 2 MMk EE 40 R 5 s
(CCRF-CEM)&HAEEE250pLEVHIE L&) —#E(ER - {ERMillicell Hanging Cell
Culture Inserts(fL{&5pm ; 24-f1#% ; Millipore » Bedford - MA > USA)#ETEES -
1E37°C MERI1053881% > S35 ER LA YITRIE R 2 250uLA4RREAFL A2, 5x10° (@4
HE/FLA 8 SR AE S AP (insert)Y_E 2 (upper chamber) T « J#E&HCXCL12(10nM)
FY300pL/FLESREAAE LSS ER AR N EH « FE37°C T2.5/N 1% » #&
7 Al fE(Guava Technologies » Hayward » CA - USA)HIE R/ A= HHY
4 -

P RERHERZEE - 39T MEY L & YEURIDHI# L1 (chemotaxis) 2
50%(ECso)fifEHYREARFLSOnM - H 4T L& Y)BIRS0-150nMEYECsofE - 5 A%

i BESRECsof BRI SOnMA EEWF R BT EEYI1-8 ~ 10 - 13-18 ~ 20-24 ~ 26 »
FI0E > $t 79 E(RUIREE)
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29-32 ~ 35 ~ 37-42 ~ 45 ~ 47-49 ~ 59 ~ 61 ~ LR 62 5 FIFERECsofH11250-150nM
LSS IREE(EEY33 ~ 34 ~ 46 ~ DLKS0 -

EHERFARANO A EYHENFI AR b R R S80T -

[0158) Eiufla : /NeREPAHPEEREN < 3R

H3SEAD LSRR - LARHEAFITELD T 3 545/ 558 (progenitor) 4
BREiHIThRy - B3 L EbIEaEE{haY1-3 - 13~ 15~ 17 ~ 24 - 26 ~ 29-31 -
333536384345 46~49~50 54~ 59-68 ~ 76 ~ 78 ~ DL %83 ©

K38 E YV E— BB RN /K (saline) A HURT - AR T
(subcutaneously)45 F-C57BL/6EM/ N E(BLL B EREIY) 1.0 » &1L > 57&)(National
Laboratory Animal Center, Taipei, Taiwan) » FlE8/KE )/ NE/E B S0E - o
B2/ NRHE UG EE 21 TP IHTASRRT | (DAPC-FEEEHY(conjugated)$i-CXCR4 (FH
#(clone) 2B11; eBioscience) ; (i) FITC-3#if#1-CD34 (7% RAM34;
eBioscience) ; (iii)PE-HL&AYH-CD133 (fifk 13A4; eBioscience) ; (iv)§i-c-kit (5
%k 2B8; eBioscience) ; (v)Hi-Sca-1 (fE#k D7, eBioscience) ; (vi)i-linage (Mouse
Hematopoietic Lineage Biotin Panel, eBioscience) ; DA (vii)Fid: % (HSHEZ
(Streptavidin)PE-Cy7(eBioscience) ° {3 FIHi i & EJL o A7 240N A5 (Guava
Technologies, Hayward, CA, USA)SE & ¥ &4 (hematopoietic stem
cells)(CD34-+)FIP B HiT B4 (endothelial progenitor cell)(CD133+) o

PR - 238 LY HlEE /K IR4HAHEE - B IR T B MR+
CD34" & MmEr4HRE(E 3. 7f%)RICD133" A i A SEANAE (= 24 52 AV ERE] - [IL4) -
AAAEVEEMEMEEY40 ~ 45 ~ 49F050)8IG-CSFEFHER > PRI S
FEAENNSRE(E FIZCER IS M H4HAE » 1F A CFU-GME B REZ I TIRTEEHE -

F 1V H - 279 HEURAEE)
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EEERFTRAOZ L&Y e i/ e sR4iEseE)_ - B A=A -
[0159) EHifIS - KEE B BErI B A 188 (Ischemia-Reperfusion
injury) Z /& HE

FEAI SR R SR ~ SR B (ischemic stroke)HAYHIAY A% (limb )
AREHESENO) A LS YE SRR AL B ERER - BSEEEYRILE
P13 ~ 35 ~ 40 ~ 45F(146 -

EEUERRGAK)EE T - 5 LEY e — BB KSR
B AR L eme/K oI K7 T 45 T e 5278 — S K BA(Sprague-Dawley rat)([]
IEEEY L 0 &b > £78)(National Laboratory Animal Center, Taipei,
Taiwan) * fZ TXET4050481% » TEA B -8 ERSHEALTI SR SRR R BhAk 1N
I BEE AU E R AFF24/ NG R SRR EAK] > S AKIN24/ N4 U 8
2If  {#HFUJI DRI-CHEM 3500s 734 88(Fujifilm » 33 > HA)HIE Mk > R
FE(Blood urea nitrogen > BUNYRIEH1EFE&(serum creatinine » Scr) » FfEIZEE
EREGREI - RS KEENIE-AKIR BRIAKIA B /E BSTEM -

BRI THEEERIAKIR BT ROkt B A BUNFIScrfy /K - 4331
RBE/K-BR B I AKUR B EY/K Y 11-25%F110-56% - EEREHY - 44 T1LEY
13 ~ 35 ~ 40 ~ 45F146HTAKIK B & H HIBUNZK 53 1] o B /K - BE AR F S AKIA
ERHYZK A HY25% ~ 15% ~ 20% ~ 11%H122% 5 DL R Ser7KSE43 1 A Bl K - R A aR 2
AKTAKEIS56% » 22% ~ 36% ~ 10%F122% =

EORERERAOLEMEREG SR EREFSR0T -

[0160) Ejfpil6 : /NG HT4HAEEE (hepatocellular carcinoma » HCC) S5

B 72H - 379 HSHHRHE)



1664174

YT S [ERRAY (syngeneic) N B AL X (D 2 A L& PIEMEE M4 ES
FEHCCR ] ERITHRL -

(£ FHC3H/NEEA T4 HYHCCARRERRHCA-1 - JEHCA-14HAR R fir 3t
(orthotopically}t5 AC3H/NER 10K - BE{& TR LARAIFEE (sorafenib)(—Fa & FEAT4H
H@FB’J/J\%%%@ 40mg/ke)EF/NE2E - EE B LS RS (PBS) AR M Rt
&H - i F Alzet;2 3% E Hi (osmotic pump)(DURECT Corporation, Cupertino, CA )&
AR EEPIBIAIAMD3100(10mg/ke/day)RI{EE#742(10mg/ke/day) BRI T
PARHIIFE GBI/ INE2F -

BT UEEY4 0t RN e/ N T B R R DRI A/ -
{E49400mm*(FZEHI4E )5 b B 4Y50mm’ - AHLLFYAMD3 1004 $FRAFEE » Hig)
RERE A/ NEH400mm’ (REIAR)iR D ZE49250mm’ - IR  FELUEEA2EEN
B LIS E IR B B E R -

TSRS RIRAMD3 10048 - (L2426t FI R NIRRT AREHCC L2
PRt S A shay
[0161]) EHERI7 : /NERERE RIS MR8 (traumatic brain injury)Z J&7

EIE MRS R E(TBD 4% RyBRPIR G (intracranial injury) » S4EREINIEE
RHHE o FCRTDUARIBEREE M ~ 51 - SCEM R (B A N E ML E SRS &
ORI - TBIEEGH - 3 - X - BETRER -

{3 FA0 T YN S AU ISR S (m TBD A AR S E (D) Z A A IEHE
EYAEEEMTBLY TR o
FETE BB [ HS 15 mTBI) R 7E

FI3H - 79 HEPREE)
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I HICD /)N B AR R 1 2/ N s R (B 738528 52 R 7BEYRI1 2/ NI G
F7EEZE R ETEDRVEET o Bt IR (soflurane) BB - mTBIHE HH#%#$30g
<& 558 M (projectile) £ 5 ELAl /7 R B HY(temporal \BEE T « HHRRERAVE EfIRG R
—i&  EEEMRIBnm)EERELIER 77 0 iG-S BRSNS R
BT DEELHRTEENREREEE - SRHE AL RSBEK B
BRI RS - Llﬁ?(f%jj?‘éTE’J{ﬁﬁéﬂﬁﬁﬁ'%ﬁﬂﬁ?ﬁﬁ%ﬁﬁiﬁﬁﬁﬁ&béﬁ?ﬁ% °
{iF F /4[] #(immobilization pad)(f : 4-5Fif ; B @ 2.79 5 & ¢ 1.83Ef)
REFERBHRIREEE) - fEmTBIRLYS 4 » YEEYp4280E B (B /KRN
B, > PERISECGEmTBD B RENT - (2R HEZmTBI -

ZEB)(locomotor) [T 73| &2

RGP RIRIRE 153 EAES K #/NB B EN EEEE=
(locomotor activity chambers)( Accuscan, Columbus, OH) 5224/ N (1 2/ N SR
KA2NEFFREE/R) » BRYIFIKIEEEN BT - EWEES16(EKF KEEEM
SLHMRECHIES - FIFR2. 5257 - R B & /N EIRT42x42:3 1 A Sy BB B i &
% HB4Airavaara et al., ] Comp Neurol, 2009, 515:116-124. - SEEEEF7(Motor
activity )& EHEIYHTBOCRIVEENINET SNE - seskatEiEs 28 HIKEEE)
(horizontal activity) - $8{THEEERE - T EEE(vertical activity) LA K T EAS BRG] -
TE &2 X #$%-PCR(quantitative reverse transcription-PCR)(QRTPCR)

AEmTBIE S RIWEG &/ NRRIANE 52 (cerebral cortex)#Ef TQRTPCRAY
7 » 22 BEI40Luo et al., Ann Neurol; 2009, 65:520-530 ; Luo et al., Ann Neurol, 2013,

£ 65:520-530; FIShen et al., ] Neurosci Res, 2009, 87:545-555. «{85 Ff TRIZOL 571(Life

Technologies, #15596-026)77 BE4ERNAs » {5 FH & i $E 575 & (RevertAid First
74 H > £ 79 H(EEERIFE)
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Strand cDNA Synthesis Kit)(Thermo Scientific, #K1622)H 1ugHY4ERNAs &,
cDNAs - AR EMRAIIBA1#Rn00574125 g)AYTagManEL KRR TE
(TagMan Gene Expression Assays)i# 5 H Thermo Scientific - £ EERT-PCR{E
M5 [ F-EREf (primer probe)ff 25 HE » 41T * BHLEIE CIIEMS [ F(forward
primer) (5’-CATTGCTGACAGGATGCAGAAGG) ; [zZ[a15|-F(reverse primer)
(5’-TGCTGGAAGGTGGACAGTGAGG) ; GAPDHIIE =15 [F
(5’-CATCACTGCCACCCAGAAGACTG) ; ZH5|+F
(5’-ATGCCAGTGAGCTTCCCGTTCAG) - {£ FTagMan Fast Advanced Master Mix
(Life Technologies, #4444557)K1Applied Biosystems 7500 Fast Real-Time PCR
System#E1T £ B RIIFPCR(quantitative real-time PCR)(QRT-PCR) - & FH & HY
delta-delta-Ct}E B E(algorithm)z1 B2 A0 ¥ 2 A JE (endogenous)£:& £ [R(Beta-actin
+ GAPDH)IY H HVERIBA I HYR R A B EIGE: T B e AR
EMBORBR - A ERSEER -
FER

YShen et al., Clinical Proteomics, 2014, 11:11. Fi#R&E » ¥ EAICD1I/NELL
FRSIER FZmTBI » FEmTBIL 2 5 M (systemically)4s L &H4280#EE -
(L&A TR R EIREE T Em TBIA B ENTT Fy - #EHqRTPCRRMITESR
% (lesioned) F7 E (cortex) 1 R fEAR LRl B545 S #2011 (ionized
calcium-binding adapter molecule 1)(IBADAYFE#E » BIZRF| DA Y4258 I8 B4
SR T mTBIXHS PIBATHYZREE -

AR K228/ NR ST BOWAR ¢ mTBUNER AR AS IR FRAY—4H (n=14) » L)

FnTBUNGR EMES)42(3meg/kg) BRI RHY—4H(n=8) - TE4BI 150 SEIEHHIE - &3
#5755 - 3£ 79 HEPIHTE)
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NI ST B 24/ NS - BJE-mTBUINGUEH: - mTBLNE P EEEE e 88,
T BB T (p<0.001 » BE[IEEL 347 (two-way analysis of variance)sy
ANOVA) « fEmTBUNEF » BULEH423me/ke) BB E M ST A
(p=0.009, Fy 145=6.969) ; [ K, T EL RS B[S (vertical movement time)(p=0.007,
F)145=8.662) *

BESN - (TS NELAS L A 42 BHIE S 6 (newroinflammation) TR
HPT BRI - S B LAY Gme ke - FEmTBIASES KIS
A B2 B (cortices) o - MhA 88 5 VEBSTAIB A L1 5 59 (GAPDHL BT & (AT
BB 9 Y9 AR TPCR A3 - EBM b A2 BB m TBU NG o - BE2E
TBA1(GAPDHY B8 (5 JRIB AT (B-HLBHEE (2 )R-2 F5 e 42 Bl (sicle) B o
ZHIH(p=0.030 - t-test)

FEMTBUNGRIEEI T > b S R P RS EAE B I
SRR R 5 TR -

[0162] EHEHIS : KB HILESR (myocardial infarction) K5

HE T AAEA BT O LR 35 () 2 LAY E S 4D 7
I LU T - |

FEEATFART305 80 - HEMESDAB(E4400-500g) BES B LAY
42(Smg/kg) K SR K (15 4n=18-20)R7 F3EST - R 4G - (ERI6-0RHE
YT 5 A ATV LR BIAE (Lot anterior descending artery » LAD)AEFT305)
SETBRALE - 24/NES %  FRBS A BALE A RLAD  BEEISVHIE L E
(Evan's Blue » 2mL)3E A FRAFIRD » 1 F3FME (perfuse)25358 « 7N L

BIEEZKC% ~ BHB-80°C » WAE-FAARRE T PIp2mm/ERILI R » B IR E1%H9
76 H 279 HEWRIE)
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Differential effects of sorafenib on liver versus tumor fibrosis
mediated by stromal-derived factor 1 alpha/C-X-C receptor type 4 axisand myeloi
d differentiation antigen-positive myeloid cell infiltration in mice.
Hepatology. 59:1435-1447 (2014).

13.Matthys P, Hatse S, Vermeire K, Wuyts A, Bridger G, Henson GW, De Clercq
E, Billiau A, Schols D. AMD3100, a potent and specific antagonist of the stromal
cell-derived factor-1 chemokine receptor CXCR4, inhibits autoimmune joint

inflammation in IFN-gamma receptor-deficient mice. J. Immunol. 167:4686-4692

-(2001).
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[ 330 888H % F% ] HETEROCYCLIC COMPOUNDS AND USE THEREOF

(2] ZIS?%E@%{%—EJQ(DZ“E%M &Y 0 TNERETEREEE e SR
RIEEYL—4F - BEPHREFERZERCEY L —& AR FaEE a4
TN R AIBRAHALAE A ST ETERATTE - DURARAREBMEE - BiE - 8314
BRIR ~ FB R RS RIRHITA -

[ 3232 ] Heterocyclic compounds of Formula (I) shown herein. Also disclosed is a

pharmaceutical composition containing one of the heterocyclic compounds. Further
disclosed are methods of using one of the heterocyclic compounds for mobilizing
hematopoietic stem cells and endothelial progenitor cells into the peripheral
ciréulation, and for treating tissue injury, cancer, inflammatory disease, and

autoimmune disease.
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R, SN
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| SRR U435 (tri-phenyltetrazolium chloride solution) F237°C FIEF 1
5788 > WAE10%HT4E B PR(formalin) h [E7E - LR ECHRIFEEERE - BIEIET
fira BB/ A AT DUEE 425 R A2 _E R Ol R ik RS -

E%&E%i%frﬁke“?utw L&A ERERIU LR AR -

[0163] EAthEFhepl

EZ!S%&%%%%%Zﬁﬁﬁ%ﬁiﬁfL)LLXE@%E%&E??%%’ mHERELE
—RBT B EEHERE - EEEGEM BN SRS - B - BRSESE
HERESREH - A 188 2 B—FEBUE R EESEMEEH R AT Z BT -

WL R ARESZ it A BRI B SEE AR ER SR B
EREEAZH B AEET - (T ASHETSENENEMiIIBES
R ®AEY - Bt - B E GRS T PR B Ry &R E P -

[0164] 2%FH :

1. Scholé D, Struyf S, Van Damme J, Esté JA, Henson G, De Clercq E. Inhibition of

T-tropic HIV strains by selective antagonization of the chemokine receptor CXCR4. J.

Exp. Med. 186:1383-1388 (1997).

2. Wu CH, Wang CJ, Chang CP, Cheng YC, Song JS, Jan JJ, Chou MC, Ke YY, Ma
J, Wong YC, Hsieh TC, Tien YC, Gullen EA, Lo CF, Cheng CY, Liu YW, Sadani
AA, Tsai CH, Hsieh HP, Tsou LK, Shia KS. Function-oriented development of
CXCR4 antagonists as selective human immunodeficiency virus (HIV)-1 entry
inhibitors. J. Med. Chem. 58:1452-1465 (2015).

3. Lenoir M, Djerdjouri B, Périanin A. Stroma cell-derived factor 1alpha mediates
desensitization of human neutrophil respiratofy burst in synovial fluid from
rheumatoid arthritic patients. J. Immunol. 172:7136-7143 (2004).

4. Gonzalo JA, Lloyd CM, Peled A, Delaney T, Coyle AJ, Gutierrez-Ramos JC.
Critical involvement of the chemotactic axis CXCR4/stromal cell-derived factor-1

F1TH > £ 79 BEHSHE)
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alpha in the inflammatory component of allergic airway disease. J. Immunol.

165:499-508 (2000).

. Miiller A, Homey B, Soto H, Ge N, Catron D, Buchanan ME, McClanahan

T, Murphy E, Yuan W, Wagner SN, Barrera JL., Mohar A, Verastegui E, Zlotnik A.
Involvement of chemokine receptors in breast cancer metastasis. Nature. 410:50-56
(2001).

Liang Z, Yoon Y, Votaw J, Goodman MM, Williams L, Shim H. Silencing of
CXCR4 blocks breast cancer metastasis. Cancer Res. 65:967-971 (2005).

Lin Q, Wesson RN, Maeda H, Wang Y, Cui Z, Liu JO, Cameron AM, Gao

B, Montgomery RA, Williams GM, .Sun Z. Pharmacological mobilization of
endogenous stem cells significantly promotes skin regeneration after full-thickness
excision: the synergistic activity of AMD3100 and tacrolimus. J. Invest.

Dermatol. 134:2458-2468 (2014).

Lukacs NW, Berlin A, Schols D, Skerlj RT, Bridgér GlJ. AMD3IQO, a CxCR4
antagonist, attenuates allergic lung inflammation and airway hyperreactivity. Am. J.

Pathol. 160:1353-1360 (2002).

- Huang J,Li Y, Tang Y, Tang G, Yang GY, Wang Y. CXCR4 antagonist

AMD?3100 protects blood-brain barrier integrity and reduces inflammatory
response after focal ischemia in mice. Stroke. 44:190-197 (2013).

 10.Wu CH, Song JS, Chang KH, Jan JJ, Chen CT, Chou MC, Yeh KC, Wong

YC, Tseng CT, Wu SH, Yeh CF, Huang CY, Wang MH, Sadani AA, Chang
CP, Cheng CY, Tsou LK, Shia KS. Stem cell mobilizers targeting chemokine
receptor CXCR4: renoprotective application in acute kidney injury. J. Med.
Chem. 58:2315-2325 (2015).

11.Wu KJ, Yu SJ, Shia KS, Wu CH, Song JS, Kuan HH, Yeh KC, Chen CT, Bae E,

Wang Y. A novel CXCR4 antagonist CX549 induces neuroprotection in stroke
brain. Cell transplantation. in press (2017).

12.Chen Y, Huang Y, Reiberger T, Duyverman AM, Huang P, Samuel R, Hiddingh

L, Roberge S, Koppel C, Lauwers GY, Zhu AX, Jain RK, Duda DG.
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HE R Cs1oBBIERE ~ CorofBERRTAL « J7K » BT E > FRCLeleE ~ Creli s -
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RofSH ~ Crelth ~ Creft@sE » CooBhtd - CridlRlnk « 55 - sy

> FTALC 6kt ~ CreftEdE ~ CoolRleA: ~ CrofEBles « 55 » DURESS
= E BRI DR  FOREC bk ~ N - B - 55~ IR - IEC ok -
REE G le s ~ FEECLoFEER A ~ Cou BB ~ Crio HERleE ~ 55 - 5
FETT AU 5

LifIL, 38 BBILRFEIS B ~ Croffi Rl » BNR, » Hih » RyBH
C(O)CHz),CHNH,COR, * R J5H ~ Crglitd ~ CoioBRbE: ~ CoofEERGER ~ F5AL
SRS

m-n-~ MloZEBII KL ~2-34~5-56;
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