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f47 - RILM R EHE B ~ = HBE >~ RTLH®ER
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LR BBl B BEE - EBAEER R #
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Blao A ~ B Lt s X Rk AR - Rk
BRXIEH BB PR _BERFCL B BHE > 6w
M LEBRAKLBKRTE B B ER - FHREK - KK
K & & (Ringer's solution) ; B2 %8 » #lw T 8 -~ & H B ~ +
NERHEH BHE > Al R A EP-EHME AR T K BP-
BMAE S BHEE Sl R AFERMRBERERE &b
Y o ) ko B M ok & HE Bs (petrolatum) o 4R BB 3B B E 2 H| By o
E B~ BAE - ARB Mk ARBROEE B
BB RARAALB FTHEANBESD T -

ARz BR2a o THISRLBERSF PR o2 7l
# o Bl Bk s RE-FZHE -BEL - REXALCE
RE - BEHWTURERBARLT  CHEBRB - LBRY
KB R R(EERED R - REBELBEHRREF R
R FREHR) B - BE-BE - BRE - EH
oy LR - BB RBREFERRER

RIFE—BEETRG > ARG H(BREABIREH X
BRAzabhiTHAER AEAZILFBRBZa4HTUD
B~ 8B - BAHRAEEZR - XA -CHH &
B opg BREAFARRLIHEANAABESZSRA - KX
PAHRERZHE"FEHB"CHFE LT - HFHKA - LAN - K
B FEANEERN AR RERNRBERES
XWERWN - B A5 MWBEIR - FRARNRE T H
#oo AERLHERDITHRRITAEK  BREBEREKHS - &
T b HWTURAEATRMELSEREF XLH ok
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RE B AL B5 R (B ko 8 &k 4 )& & o
AAORZABEANOCKEERARN)BEL L THES 2
R~ AR BER-RBREFR-BRERBE - REFHIALS
Mz REBAEZTSCALBERFPAETERAZIELR
A BlloRRIELBE - BEBRRILACH > #lo 8-
ERE -5 BMLE - CBLE > XV RTHEYE A
B 13- T8 BHH - —FTATHERE HHERALZLS
Madrh ~ B Ad -~ 2 ke o BEFE - BES  ERBA
Zhdm)s #Hdh > wWaBE - RL-_BRARKRKLFEES
et UREREY BRTITHEEBBRIIS  vhadh
BT aFER > e HEAB - LR RBFR - %
B o~ RAKRB R F H
THRECHETEABSZI S HBNBEREABRREFRHR
AERTEHSER o BATEHZIAEIBERER -
BRATEHEBTTANES FEHTEIZIHER X
BB PHRBATEHER RBREFRIALRKR > #Hl o n1,3-T
¢ SEHP2 AR ATHREZHMABHY  TRAGE
CHERER  CUSPREFRRLMEBER - ks &
R & B E EhAEBEB RE - BB H > THA
EAERPHEBRE SR EHBER - HbE -
S AEKBZEEFTEA B BBk o THTE
HFEEDETRA  Hlo RSB RDBERE > R#EH
LR RABERBAas WX PHARBE A4 HT LB
RABBARR RPN RBAARRRERRERATEANE T - &
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FERANFEHEREZ A4V THIB IR E D T HE
RiESH > R THIRZEBEIRKA -
AnoRZIEBHPVCERE ~&B - LB - B RAR
A AL FREBRBHAEY  BREFHRILSAHEED —#£H
oy B RS LT R A & H (e E R R
ZE)RIRAE LB R FEAB (ol ~ UM BB
RMEE HEBAYR) RSB (HFwa FALEL £ -
BEBRE AR - RLH B RES c EBEBAMELMBE) o)
FHARB (o dm) EAB(F B - - KK
HEHERARERE - F R FUEBDHBRBRHEBKM) )
BB (R BH) DRRKRER (o &S M) 2)HE
BB (o + A NERERAEH Y HE) DRKH (F 5 H
P ABMEE)VRDE BB (KL BB - RS - BB
g BERZ-_B--t+_REABENRERLESY - £B
KRB BEAABZIFEAT  HAEBRBRFT &4 &&HE - #
ho i B B R AR -
BRABEE (Bl ABIXBERRAS>TERCL -
BREMHN)FTHAMBED 2B R e AERELRAE
BAAABBEYTZHEAAY - THRAORRIBRB K
REABEREBH TR E RO RREHEH - BRE
BE - -ABABALBZERAHRY - HITRBFLS AR
AE AR TARLERBAALAG AL BRI - AFTARE
BAFXBREFREARASZEAY  THERZOEZALHHE
LR ESME R - AR B (H 4o 0 3 HE R HE R
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ERean FERL__BRARBEMUD)NTHEEALBERAZER A
CYRERBEAREALABBEFTZIHE LAY -
EHALE YN TH-REZRELABRAEEHE - EZIMNBER
AR THALGRRERIBZRBBAER EBORRABER
Rz TF R Ao RREBEE  BRHEL-BE -
AREEABABZEBRALY - ZLFEHREAEFY > THEFHR
TtV RED —HERBHBER (o BB LB RBRH)R
oW AEXHEY  LERAFTTLELRELEASERZ
Ny EYE B BRRBEEHNARAELACRRBE > bR
RS RAMBEET - EBE - KRBHERARLBZIHERLT
SRARFTELLEHE - ATRABERASABALAH > EFT
BEALAXRBAALABELIBIN AT ARLEE T XA BERE
MR s Z2EEY - "THERAZIOEBEYH BT LEREY

q A M -
ARABALERRRAEAZ L DOMD B RT
BB LF A RB Bk B CRA  RAE K

B ABRAMKHET BERALHBEREL L THELZH
BAEMAEZIH BB XREHEHNREZRRLS - RA AR
W BEBRBARBTABENATAZIHEEBEZAN - 55
ABFRAEBEREZELRAMAZIAR  ZAELLMBR BEARHA
SN BRNZEERROBRSBR LEBAYVTHESHE

b EBRRATENBESEZINET P REE o FTER RN
BB AR WIS TFBEEZRE - T bR EES
BRE GBS HABR LS EE RBER P REHR
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-2 FHRHF XADZILEHAHHRNRE - AT
Ehp o XIS H(EFTZ RZ — AR E WEL
BABZHE M) TEHHERLERENZIH X - BEHRSH
AN BEERBZRAMERRABRREYS - B4 THER
BEHMEP EE(RARMN)K > BRRH®KBE KB A
(PBS) - #x 4t 36 > £ A2 E(09%)BRKRRAEBERILY - £
MBI EMBELAMERENEMRCSHZIHMAEL
FH o - TR T ERMAENTRMKBEEF
o0 Bl o £ 10-154 48 2 A - T 47 8 AT A7 £ X BN BR R S AN
Mo AAHEERANANTSHE > HloERpHE - B K - W
AR ZHEERREENREN P XMBKM SR AWK
B 1t & 4 & b 7l ©

AR Pz B R Ao YBRAEHKHLTRAEZAZTOBRN S
MEEXRAAELEOBBNILFAERECRZTOBAEN
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WE"EL"EEOD BREAEAL Y EHEBAR - 4
BHIBABERaAYHLARAN O RRE - BRARK
B A THREXKEEAY B GHERAKEZLAR
BHzZLA A LEBMAFZE—FREAEATARNBRIE
Bzm: BBk R2AAFAIHBZIA - £ - LFTK
By ABEH2ERaAbWTE—FTEHD KRR &£
— SRR P B BB ART OB A AERRER X
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"B AKX E"ERRAANARTHARANZEEHER T X
FOBBENEMEERELNIBROE AEEOBREY
HBZERRANHFIABFHL T RERIAKLREURE
RIBEFEZHHMEE TEBREAE  HNEFTHEKEF
ME  HEBEREBRIERRANEHEE | &Mk
RzigilbbheyiEh - EE258 BE - LBRREN

MAHARAR - BRESHM B E - BhHhad thRE
P2 FIBF AR PGB IBRERARENE - REHRAZES
MEmAEEMEREEBZERBTRERARLERS A BER
BAEARE—FEHRBzasbhm TRTRERANE - B4
oo R b AR ENRBTASARERBMEA R
BERBZ AL FTRITAFLAZIENHASINE H100% -

LEF—RBRET O AFTUARS-—BANLREAZTORR

NEREFREXRANELEOBBNIRREREREO SN
BNEMNBREABIRBITHOEZFZI Nk - AX T AL
RzME"2oBBNEIHAFAE" ARG RaBMBRARE

Mz il R EHENETEOBME AR RT XY R
TEEFOMBEMRYEIARE  ERIRRKR - HF"E A
BMAENEMREE " RABFABBEIRZIHNHA LRI
IR E ~ BB XRBIK -

B MmE  ABRALILAYVABELLSLYBANERE
he B oMBENLREZEZE A YL (H o 0 NFkB -~ p2787P .
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(Bldo » BRAEMS X - REHXBHH -~ % > RMEEE

133039.doc -27-



200914460

M E(COPD) FHM&E X ~ KA Rl > ELHEX
AR B SR ANRRBE W FHRBERILE - AR
E)- BRFBAEBREB > BEAAREAREBERYE) RI
HABRBREMWWR  £FB) - BBRELEBRAERB L F i
Bk - MM RBEETHARE) RRBAEAEMZ X E(H
o o RARE) WEBARER(F o > MEEKXKKR
(Alzheimer's disease) » 1 4 # K /% (Parkinson's disease) »
EHHNEAER WL REMRKR - Z WA E AR (triplet
repeat disorder) s E m B B R B AR BT R F R E
BAL) - S BBEB > FRIRERET (Bl #8EE
HFABERERE I WERNAZTOFERMB L > FEHFH
B A BB -HFPEFE O HIVARE - BEARAXERZF R
%)) e

ABHZILAOMARABR R AL BEHNBRANERBE - 4
XPHBERZIEE"REE"AE—ReBBE EAHBKAR
SEHREAAzI@MBPHAE BRI @B A8 F R
BRABRARIENR/ZREELMBE AN L KIR
N o WB"RE"AE(EARMEHERER A RER - 4
E"RERE"EEAE A% BT F RFT-LRERLT
ZHERE WE"BE'ROCERERRABLE -

TRABFTZE BB H B SROTREBZFMRH
MEBOLERBRE  BRE S EHAEABHE S LKRE  af
MAAMILRE S MIIRE CRHREXRFRBREANINRER
M EFRBRANAKRE TR AEMWw)BABHE @
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BB o R te BB MR & (B o)k e R
(NSCLC) @ X A T M BB (BAC)R M MR E ' P LE > &
W)t TR LELEABRIABRELBEBEE  TETHE R
B REBR RBEYE > A H)ABNHR e EE
ZeER O WNEATRE OHBBMHETERTLERE S
B3R > A Bl)WEBER - BAHRIRHERHT
B-BRASHHBETF@BRBRARARITHREIN @BE
TR G RKREKAE -
STRHABFTZEZOBBITH B RO LRBELEER ZIE
I - AR e A
% (CML) » &4 it #CMLA % % #1 CML(CML-BP) ; & &

HMahBm(AML) REFHE e 0

HEFmieaoB(ALL) ) BRE K E e 8 2% (CLL): E
% 4 % (Hodgkin's disease  HD) ; % E % 4 # © &
(NHL) r & # B AMHKEB AT @B KELE S Balho
B TaRhke B $EHFHBMM: RBEEMHRE
¥ % & &5 (Waldenstrom's macroglobulinemia) ; § # % §
FREMEBMDS) S#F#H LM E £ (RA) 5 M 8 o ff
FBHMB RS @B (RARS) - #4 B ot A RLmmB %
(RAEB) & #& % + 2 RAEB(RAEB-T) ; R F # 3% 7 % & 12
g; °

E-REHRH T REAZILADRBEHANERE
FREZARAEBLEEREREEEAEZIRBRZITH E
# >  UBEGEAGSERLFIHRBERAEBRATBEARZ
f# o
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- TR T ABRZETOHRBHABAESL R
BB ARE B —BEBT TR Ealfl  RTUF
Rl stk m - £A—%ERAT ZAH—ERBAEBES
EAMMERERRBARZEFZANLRE - ARAXE
GEBEWH B THS —GRB —RNE - B RAE LA
MM FTUABH LB DVRAR > XS —HRBTEEAL
BHZEOBENA BN -  BHRZIKRIZR -

- FRH T XDZEZaBBH B AERE BB S
BHAXTHERAIME"RBEBHN"HEBELENERABEEX
B & @ % R 18 B % B ey 4 AT B OE

DNAJR 6 1t & Bl 2 JF R # % K ¥ & 45 46 # & 44 8 Lig 4
B (4] 0 » 47 3 % & (irinotecan) ~ 45 # # J& (topotecan)
#f # (camptothecin) & £ % M 4 & K # % & M & ¥
(doxorubicin)) ; 45 # B 4% 8 1140 % & (#l & > R ¥ T R
(etoposide) -~ # & & #® (teniposide) B % & # *

o

(daunorubicin)) ; A b B (#] 40 > % 5 4 (melphalan) ~ X
T # % % (chlorambucil) + & 4 % (busulfan) ~ & # k&
(thiotepa) ~ ® 3% # 8 B (ifosfamide) - + &
(carmustine) -~ % # & T (lomustine) ~ 38 % 3 T
(semustine) - 4% & 4& # % (streptozocin) ° O =k BR
(decarbazine) ~ ¥ f& # ¢4 (methotrexate) ~ & H} m E
C(mitomycin C) A& 3 ®i & A& (cyclophosphamide)) : DNA &
A B (] 4= > JE 4& (cisplatin) ~ R ¥ #] 48 (oxaliplatin) & F 44
(carboplatin)) ; DNA&H AN & & 8 & K & £ & » 4l o A&
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4+ (bleomycin) 5 A R # H E #& 4 (Hl o > 5- & S € (5-
fluorouracil) ~ - 3% # & (capecitibine) ~ F & 4 &

i# # & (fludarabine) ~ T # B ¥H

(gemcitabine) ~ #
(cytarabine) -~ & # <& ¢4 (mercaptopurine) -~ & & & %
(thioguanine) - "§ % & T (pentostatin) & # X W&
(hydroxyurea)) ©

BB wm B A Y 2R B &8 FY 8 (paclitaxel) ~ 5 &
¥ ¥ B2 (docetaxel) & 48 B #8 L 4 & & #7 & (vincristine) »
£ %& # (vinblastin) & 4 B 8 M % ¥ # K B
(thalidomide) ~ % #F & BZ (lenalidomide) & 48 Bl # M 4 (5
o » CC-5013 & CC-4047); % & B& e B 9 8 4 %1 B (Bl 0 F
% B 4 & % R (imatinib mesylate) & & 3k % & (gefitinib)) ;
BFasmBEw s B (e MABEEK) NF-xBip#l B > &4
kBt Bs#p 4 % s ABARANBEFXIEORLEcHLEM
TR mpa® ey (h ko o & 2% E 4R (trastuzumab) »
% % ¥ $ (rituximab) ~ & % ¥ ¥ 31 (cetuximab) & R & & i1
(bevacizumab)) ; R &4 A B E PR LA - BERRAKNFAL
zZFafame LB ZHETR@BAL -

HBTEASHEBRAER  REXNTEHAETHARARXE
B o LWE TR R AL T ESRBRBFTLALEY > X8
RAEUNEMATFABRFNAFTAZKE -

€ EED
X

BR
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DCM
DIEA

EDCI

EtOAc

HPLC

TBTU

HOBt
LCMS
min

tr

S #H BLC-MSH &
£ B TF 7 #
#AT A ER

B A

MBI B IS%T B - 25%F BE

= R A8 B

o-F # = % -NNN' N'-m ¥ X

B B 85

- X RXAF=2KED

4+

)|

0%
=

= 18 1 ) A 3

Z WY R

K £ Symmetry C18-3.5 pm-4.6x50 mm#x E

2% B &/ B ~ 98%7K ~ 10 mM NH,;0Ac

10 mM NH4OAc

8% [ [min) i [mL/min) EHBZ AL
0.0 1.0 5.0
3.5 1.0 100.0
4.9 1.0 100.0
5.0 1.0 5.0

1 [(AR)-1-({[(2,3-=

ARTEA)BEAICERAIER)-

3-FRATA|MBE20D-+F FEEA-1)Z A &
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>—,—-\< oE H
o FF Y o LiOH Foo
S e Y Y
© EDCI, HOBt o

X
1
CF;COOH. HoN_ B
3 F O 9"'< F o OH
\|/ F. N By INHCI F H ol
NS0 Ny o

H : e H
0 g i
TBTU \|/ _— Y
F O n OH
D-+ & 8 F. N N B~
_— H § : .20 D-rit 8%

FH1: [QI3-—REFHEE)REILHRT &

©2.3-= f % ¥ #(0.190 g+ 1.2 mmol)Z w & =k * (5 mL)
B P A H BRBE F A5 B 8 % (0.150 g v 1.2 mmol) »
HOBt(0.162 g 1.2 mmol) ~ DIEA(0.209 mL > 1.2 mmol)&
EDCI(0.252 g+ 1.3 mmol) - E R ERAEHBEHRAR - AR
IR B AMERFTLERELAHRE  BEEMTER
DCM¥ - > 8 A HRE > &0 BRER FH[Q23-=AX

MAVRAIZHR FTE > EALG&ILHART —F & -
B2 (Q3-—AREATERE)EL|LE

[R23-— f XA P8 A)BRA]IC &, F & (0250 g, 1.1
mmol)z ¥ & (7 mL)%& & ¥ & v & & 1t 42 (0.053 g, 2.2
mmol)& & (3 mL)- # RERAHFEHRBR - HREHA
(20 mL)# # B A IN HCI(5 mL)# 1t - 4& & 9 #® DCM/¥
BADY>E -  ARBRMNERARE BBREE 72
[(Q3-—f 2 7@A VR AlCE  AAREGA&EFRANT —F
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% B3 2,3-= £ -N-[2-({(1R)-3-F % -1-[(3aR,4R,6R,7a8S)-
32,5,5-= F A N £-4,6-% F A-1,32-XH A M-2-£|T
By mE)2-mAaALCAIXTF&a®

@23-— A K FaEA)K AT #(0.205 g, 0.95 mmol)z

—F A FEAE(OmML)ZE R F &HTBTU(0.337 g, 1.0 mmol)
& (1R)-3-% % -1-[(3aS,45,6S,7aR)-3a,5,5- = F & »x £ -4,6-
B FA-132-X A8 M-2-KA)T-1-BZ=ZRTLEKESE
(0.362 g, 0.95 mmol) - R AHWAREOC » B & FHNH M
DIEA(0.498 mL, 2.9 mmol) - # R BER S HEHEZTER L
BHEBRER - A100 mLK ¥ RE > B E %5 & »DCM
oo RMBEMMBBEAKRRE  BEHSHKRER - 53 2,3-= f-N-
[2-({(1R)-3- ¥ % -1-[(3aR,4R,6R,7aS)-3a,5,5-= ¥ % X # -
4,6-3 F A-132-XF —aWM-2- K] TA I RLA)2-RMARKT
RIXTF 8B -
B4 [IR)-1-{[Q3-—RAEXTFTBEA)ERX]IZEBE L)
3-FAT A&

% 2,3- = # -N-[2-({(1R)-3- ¥ % -1-[(3aR,4R,6R,7aS)-
3a,5,5-Z F A XN B-4,6-% F A-132-X A& #M-2-%]T

A A)2-MA KT AR T EHAEO.536 g, 1.2 mmol) ¥
B2/IN HCI(1:1)(1.5 mL)ER ¥ H w R B (1l mL)RB & & T
5 (0.207 g, 2.0 mmol) - # R B R A MEHBRK - & K&
Bo# BR4 T EB/HCIE - # & # 48HPLC& it 2 4 >
B [(IR)-1-({[23-— A X Fes A )m Al & & ) £)3-
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FATX]M®E -
TS5 [IR)-1-{[Q3-—ARXTFTEEA)BEE]CEE K L)
3-F A T A& 20 D-# & & (1-1)

@ IR -1-({[(23-— AR X T A )m Az oA}k £)-3-
¥ A T A A& (0.085 g, 0.26 mmol)®» # = T &8 (2 mL)& %
(5 mL)¥ 2 & & ¥ % mwD-# & 8 (0.943 g, 5.2 mmol) - & &
BERAGEZHEFELEEZLNER BHERBRARLEGR
BB BER > FBIAR)-1-({[C23-= A X7 8 X)K K]
AR A)I-FATAIM&E. 20 D-+ & & (1I-1)(0.98
g 97%) -

FH2:[AR)-1-({[C-2 X 7@ A ) A | EE B E)3-F
A THA|M&& 20 D-# & 8 (1-5)2 4 &

>L j\ OH
0" ° 'N‘/\g i H 9“ 4N HCI
£ ~
CF;COOH. HN By >Lo NN B
<0 H/jr : —

:\r TBTU o Y ERARYE
HNA,rN AN 2 u’\rr o K _mhe
HCI. "2 o]
EDCI, HOBt P
Br O (’DH s Br ! gH
D-
N/\Ir R N/\lf Y UOH  sopwmas

% %1 [2-({(1R)-3- F % -1-[(3aS,4S,6S,7aR)-3a,5,5- = ¥
E* ﬁ,-4,6'§£ ? £'1,3,2'$#‘:-i;%-Z-&\]Tﬁ\}ﬁ&.)-Z-
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MARCEIBEEATHRFE=TE

@ 1549 48 & (1R)-3-F % -1-[(3aS,4S,65,7aR)-32,5,5-= F
AN B-4,6-3 F A-132-%F 8 WM-2-A]T-1-x =&
Z B % (4.9 g, 10.8 mmol) » N-o-(% = T & % X )H k& &
(1.98 g, 11.3 mmol)& TBTU(3.81 g, 11.9 mmol)» DCM(100
mL) ¥ Z & A # ¥ & 3% % s DIEA(5.64 mL, 32.4 mmol)Z
DCM(25 mL)Z &R - B RERADEH R R AL w A IRE -
B bR MW iR E W > F B [2-({(IR)-3-F X -1-
[(3a$,4S,6S,7aR)-3a,5,5- = F %A »x £ -4,6-% 7 % -1,3,2- %
o E M- A TEARA)2-RARACAIRATHRE=T
A5 (2.5 g, 55%) °
% B2 2-B: & -N-{(1R)-3-F % -1-[(3a8S,4S,6S,7aR)-3a,5,5-
ZFEAANR-4,6-TFR-132-XH_RWM-2-R]TRIT &
.23

@ [2-({(1R)-3- F % -1-[(3aS,4S,6S,7aR)-32,5,5-= ¥ % *
£-4,6-% F A-132-KA & MWM-2-K]T X B E)2-0l &
A A IBAFTHRE=THERS g 59 mmol)x DCM(15
mL)E &R ¥ & po =~ B% (5.9 mL)¥ 24M HCl - £ R & & &
My ¥ 2N B OH Ao AR M 0 4F B 2-B% A -N-{(1R)-3-F % -1
[(3aS,4S,6S,7aR)-32a,5,5- = ¥ # » # -4,6-% ¥ % -1,3,2- %
o m-2-X | THR)LERE AAE&E&IEFRANT —F
5%{ o
% B 3t 2- 3% -N-[2-({(1R)-3- F £ -1-[(3aS,4S,6S,7aR)-
32,5,5-Z F A AN 8 -4,6-8 F X-1,32-X#H —FM-2-£]T
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EimE)2-mA S A XTER

% 2-78 % ¥ # (0.124 g 0.62 mmol)x DCM(2.25 mL)%
#& ¥ & mEDCI(0.119 g+ 0.62 mmol) ~ HOBt(0.084 g > 0.62
mmol) ~ N- ¥ % % % (0.185 mL » 1.68 mmol) & 2- B % -N-
{(1R)-3- ¥ % -1-[(3a8,48,68,7aR)-3a,5,5- = F % X & -4,6-
P A-132- R A Mm-2-£ )T AT 8 (0.2 g 0.56
mmol) e R BRAMMBH2INFELwARE - HERBKIA
K#ZELRAEOCACE R - AR B RAH > A B KKK
@ MgSO4 8 1% » BE L AR E - b RBMH&ibni
M o 4% %] 2- % -N-[2-({(1R)-3- ¥ % -1-[(3a85,45,65,7aR)-
3a,5,5-Z F A N R -4,6-% F A-132- X HF A M-2-K]T
BimA)2-mM AKX AR T 8K O.22g, 78%) -
$ B4 [OR)-1-({[Q-REXTFHEX)B A CBEIEE)3-TF
AETAIME

2-38 -N-[2-({(1R)-3- % % -1-[(3a8,4S,68,7aR)-3a,5,5- =

TA N H-4,6-3 F A-1,32-FF R M-2-A]1T AP K)-
2l f A T A1¥E P 8B A (0.220 g, 0.44 mmol)# F B /T %
(1:1)(2.2 mL) ¥ 2 & & ¥ % 4w IN HCI(1 mL, 1.0 mmol) & &
B 2 T 8 (0.078 g, 0.76 mmol) - HRERAHRHFRRE °
B R R AW B B b # 48 HPLC 4 1t » 4% 3 [(1R)-1-
(le-2v@mA)RAlcamA IR A)3-FEATAIMR
(0.119 g, 73%) -
FHBS5: [((IR)-1-({[Q- R X FHE )AL &KX} 8 E)-3-F
X T A WM& 20 D-H F 5 (1I-5)
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@ [(IR)-1-({[2-# X FE L)k A c@m A} A)3-F A
% 18 8 (0.103 g, 0.28 mmol)® % = T & (9 mL)& K (15
mL)¥ 2 & & PHmD-# FEE(1.01 g, 5.5 mmol) - B &RXE
RAGZHHAEZLHER  BERERARBLEGRK
EBRER - FEIOR-1-({[Q-2RXFHBA)REICEL)
)-3-F A T A& 20 D-+ 5% 8 (1-5)(0.92 g, 84%) -
UEEFIR2EMZI A B E 2R EERETET

z s -

I-1 LCMS: ES-327.3,tr=3.36 min °

I-2 LCMS: ES- 343.2, tr = 3.62 min °

I-3 LCMS: ES-327.3, tr =3.49 min -

1-4 LCMS: ES-327.2,tr=3.27 min °
LCMS: ES-369.2, tr=3.30 min °

L5 'H NMR (300 MHz, d,-MeOD) &: 7.62 (dd, 1H), 7.28-7.50 (m,
3H), 4.19 (s, 2H), 2.70-2.78 (m, 1H), 1.57-1.71 (m, 1H), 1.26-1.40
(m, 2H)%.0.89 (d, 6H) -

I-6 LCMS: ES-309.1, tr=3.14 min °

1-7 LCMS: ES-343.2,tr=3.30 min °

I-8 LCMS: ES-309.3, tr=3.23 min °

1-9 LCMS: ES-327.3, tr = 3.49 min.

I-10 LCMS: ES-325.2,tr=3.58 min °
LCMS: ES-359.2, tr = 3.66 min °

11 'H NMR (300 MHz, d,-MeOD) &: 7.62 (s, 1H), 7.49 (d, 2H), 4.23
(s, 2H), 2.74-2.82 (m, 1H), 1.62-1.78 (m, 1H), 1.30-1.45 (m, 2H)
£0.95 (d, 6H) -

I-12 LCMS: ES-359.2, tr=3.95 min -

I-13 LCMS: ES-309.2, tr=3.34 min °

I-14 LCMS: ES-343.2,tr=3.44 min °

I-15 LCMS: ES-359.2, tr=3.26 min °

I-16 LCMS: ES-325.2,tr=3.20 min °

1-17 LCMS: ES-327.3,tr=3.39 min °

I-18 LCMS: ES-343.2,tr=3.58 min °

1-19 LCMS: ES-325.1,tr=3.51 min °

1-20 LCMS: ES-359.2, tr=3.54 min °

I-21 LCMS: ES-359.2, tr = 3.99 min °

KHl2:208% 6 558 o #
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N3TCTF @384 B &M EH AR T HADMSOZ 1 pLA
® oAb A M P & 25 uL4 A A 8B PA28 % 1t F (Boston
Biochem > & £ B 12 nM)$#f Ac-WLA-AMC(BS:E # & %
)& REELS pM)Z R E & HR > MARNRITCT & & w25
L4 A A#20S% & & 2 (Boston Biochem @ & /R & 0.25
nM)Z # & & Bk ° W K % % & % & 20 mM HEPES ~ 0.5
mM EDTA% 0.01% BSA#4 & * pH/ % 7.4 - A BMG Galaxy
W B (37C 0 380 nmik # 0 460 nm#E & 0 203% & Ik #
B JE o A8 ¥ 7 0%¥ %] (DMSO) & 100%#p #] (10 uM# # 1=
k)Y BaitFEigHaEate o

E ok E R RE o LA MI-1ET-213 R RICsoE D7
50 nM -

RH3I: HEARE

% 100 plid & A 10%8 4 & i (Invitrogen) Z il & % g 3%
% % (McCoy's 5A for HCT-116, Invitrogen) ¥ & HCT-
116(1000) % 2 4 B /8 4 B0 45 #E N 96F L m BE3Z R AR Z L F
BER3TCTFRERR - AR SHm A B LA LFRR
37CF 32 F 9685 o B B3 P A AwMTTH WSTA & (10 uL,
Roche) » B 3% #H # BHHRENITCT BF4NEF - 8
MTT > &4 # % B R A & (Roche)fE AT R #H X MR E R
" o A MTT4# A % & % K 3t (Molecular Devices) £ 595
nm(E K E)R690 nm(L£ K R)THRREALZIAEE @ &
H»WSTR £450 nm T EREILZAFEE - #WMIT> A =
AEZATEMEAA TS AT EME - £ R K HI00%Z
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DMSO#t Baa ey A RI B H & o -
Ko TRNEBHHEHY

4 M1 mL 26 3/8-ga4t (Becton Dickinson Ref#309625)#
100 uL RPMI-16403% % % (Sigma-Aldrich) ¥ 2 # & 4% # &
HCT-116 (2-5x10°48 )& £ #& i /8 4= B & H# X 4% £ ¥ £ CD-1
32\ & (5-8i # » Charles River) 5 # M 2 £ TR M A ° &
> — L EHBHAEVETEZEBERAIEHEAR - £RF
¥ ¥ > & d13-gaf & 4t (Popper & Sons 7927)# & &
Bz hAEMImm)E g THANEERHG-S%E AR/A
i 4 4 )z C.B-17/SCID /s & (5-8# # > Charles River)#y &
L@ BRABETAMES  ERABEFREBA2REAR
B ERAREREOS (REXTRAENHEEBRMSE - &
BEE B Ak E B #4200 mm'EF > WO RMAR Y AE TERE
BEMEBRsBEHLR ANANEBENGHE/EHXER
BAMSBERARTITRAFLILERTREZLERZISLER R
Az o  HREABBELAAEMEDZHAE - EBF  REH
B B R B A2 0% A R 1 A 4 (100-200 pL) & & # Bk (27-ga
4) O MR (20-ga® A 4t)K K F (27-gadt) g R & - H &
MREMEERATABE S B b Y BEEEHH2000 mm’
B L B R e

BAENXCHENFHMHREBRZBEHREHFBRET
ABBE > ELESTTRABERLBRAMG T IEELRAF
Moo WERKMEEMNBKABTEARRAE > AXAMEBEAR
Mz AT RBOEATTHN AR @G FHEEELE > &
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BFRAZATHBEGEMYF EANEE IR BT MM
KR -

AXVPHRAZEMNAABRXBRALFAZRBERHET T
A2 BRIFEAAZER FRAAXTHRZIAA KZHT
AR EHBEELAERAETALAMBR M LAARZANY
ERABARAMAE - AXTHIAzOHMEEN  FHFER
$EXBRHERIAZFABALAIT £ ARERL A
BEWEBIE T HRSBORELIN - FHFERLEEX
U3 AZFARABFA—FK - EFTHEZILFERALT > BRAKEHT
(AR R)BHE -

£
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B PXBARE
ARARBBAMNZT OB RIrH B IHBLESY - K3
ATRUESAAETALICLESG DN B RO LY UREREZE

BEMANEREERRZ T K -

N EXEARE

The present invention provides novel compounds useful as proteasome

inhibitors. The invention also provides pharmaceutical compositions comprising the

{ ! compounds of the invention and methods of using the compositions in the treatment of

various diseases.
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Z'RZ’5 BEHE L AERE  REAE - FAEARXTR
£ RZ'RZ—mHWARRAMBHES R
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2. W kBElzitsd o HAGEASETAERZIH
[(IR)-1-({[(2.3-=— AL X F 86 A )R A1 & & } & %)-3-
FATAIME
[(IR)-1-({[(5-f-2-FA % F o ) A2 8 & } B A )-3-
AT AN

'
-
'
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55

[(AR)-1-({[B,5-— A X Fa@m A)m Al & & )& 5 )-3-
AT AR
[(1R)-1-({[(2,5-= A * ¥ 8 &)
¥R T A&

[((IR)-1-({[(2-p ¥ F@wA )R A]CHm AR A)3-FTA

5

Al &y K& )-3-

T8 B
[(IR)-1-({[-A X F@m A )R Al B A g A)3-F A
T A BN B

[(1R)-1-({[(2-R-S-A X 7o A )m A1 8 &8, K)-3-
wOR T AN

[(IR)-1-{[A-AxF@mA )R Al AR A)3I-FTA
T A& 1N B

[(IR)-1-({[BA4-— A X Fea A)m AT & & ) K)-3-
AT A

[((AIR)-1-({[G-A X FHA )R A B AR E)3-F A
T X BN B

[(IR)-1-({[2,5- = A ¥ Foa X )m A2 & & } i % )-3-
¥OA T A M &

[(1R)-1-({[(3,4-— R ¥ T 86 A )m A 12 8 K& } ot £ )-3-
AT AW

[((IR)-1-({[B-f X FTa A )m Al @A IR A)3-TF A
T X |80 8%

[(IR)-1-({[(2-R-4-A X FEEA ) AT 8 A& } & 5K )-3-
FAT A&
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[(IR)-1-({[(23-— R X Fa A)m A ] 8 & } i £ )-3-
AT AWM

[((IR)-1-({[2-A X FaE A ) AT 8@BA K A)3-F 5
T & B0 B

[(IR)-1-({[(2,4-— A X T 8 A )M A 1T 88 K& ) pk £ )-3-
¥R T A8

[(IR)-1-({[(4-R-2-A X FaA)mAlemAmi)s-
TR T AR

[(IR)-1-({[(4- R X Faa A ) A1 8 A i A%)3-F A
SN

[(AR)-1-({[(2,4- = R X T 8& A )M A ]1C 8 & } st £ )-3-
FRATHAIME &

[(AR)-1-({[B,5-— R X F e A)m AT 8 & ) it X)-3-
FAT AW
RHEBREELTHELZB XK -

3. w3 KA1l ibbsd Y HAZE B B AT AERZHE M

Bibo 4z H & 8B

[(IR)-1-({[(2,3-— A X P o A )m A ] 86 & ) & £)-3-
¥OAT AW &

[(IR)-1-({[(5-R-2-A X Fa#A)m AT 8K} % %K)-3-
?%T%]Mﬂaﬁ;

[(IR)-1-({[B,5-— A X T A )m A ] d & )i &)-3-
¥R T A&

[(IR)-1-({[(2,5- = R X F o A )m A1 8 % } i K )-3-
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FATAIME

[(IR)-1-({[(2-2a kP as X ) Al @A} X)-3-F &
T A BN B

[(IR)-1-({[2- AR X FamA )AL B A A)3-F 4
T A A B

[(IR)-1-({[(2-&-S-A X Fas K ) A1 8 & } % % )-3-
AT AR

[(IR)-1-({[4-A (Fam A ) Alem A mAiA)3-F A
T AW B

[(IR)-1-({[B4-— A X FE A )R AT 8K} & K)-3-
AT AR

[((IR)-1-{[G-A (xFamA )k AlcEHmA I A)3-F A
T O3 180 B

[(IR)-1-({[(2,5-— A X T s A )M A1 8 & ) it £ )-3-
AT AIMEK S

[(AR)-1-({[B4-— R X T A)K AT 8B A} B &) 3-
AT AIM&

[(IR)-1-({[B-A X FaA)R A]c@Hm A} B A)3-F A
T A 1N BE

[(IR)-1-({[(2-f-4-A X 7o K )m A 1C 88 X } B 5)-3-
¥ORAT AR

[(1R)-1-({[(2,3-— R X P o A )M A1 8 % } i £ )-3-
¥R T A S

[(IR)-1-({[2-a % FamA)R A]c@m A} A)3-F A
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TR B
[(IR)-1-({[(2.4-— A X Fas A ) AT 88 & } & £)-3-
7ATRIM&E S
[(IR)-1-({[(4- A -2-F X F a8 A ) A1 8 & } & %)-3-
FOE T 8BRS
[(IR)-1-({[4- A ¥ Fa A ) Alc @A )k A)3-F &
T A BB
[(IR)-1-({[(2,4-— R X F A A ) AT 8 & ) & ]-3-
FATAIME @ &
[(IR)-1-({[(3,5-— R X T A ) A1 8 & B K ]-3-
FATAIME -
4, —HBEBREL-YH R4 HFRAIZALGHRBER
T HE%ZRAE
5, —fwH LBz B Bashw AR RHANEAER
it B BEZEY -
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