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The present inventon provides the following compounds having anti-viral activity.
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Alis CRIARIB, S or O; A is CRZAR?B, S or O; A3 is CR3R3B, S or O; A*is CR*AR*B, S or O; the
number of hetero atoms among atoms constituting the ring which consists of AL, A2, A3, A% nitrogen atom
adjacent to Al and carbon atom adjacent to AL, is 1 or 2; R4 and R1B are each independently hydrogen,
halogen, alkyl, or the like; R24 and RZB are each independently hydrogen, halogen, alkyl, or the like; R34
and R3B are each independently hydrogen, halogen, alkyl, or the like; R*A and R*B are each independently
hydrogen, halogen, alkyl, or the like; R34 and R3B may be taken together to form non-aromatic carbocycle
or non-aromatic heterocycle; X is CHp, S or O; R is each independently halogen, hydroxy, or the like; m

is any integer of O to 2; and n is any integer of 1 to 2.
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The present inventon provides the following compounds having anti-viral
activity.

t* i
N )A 0
X

A! is CR1AR!B S or O;

A? igs CR2AR2B, S or O;

A3 is CR3AR3B S or O;

At is CR4AR4B S or O;

the number of hetero atoms among atoms constituting the ring which consists of Al,
A2, A3, A4, nitrogen atom adjacent to A! and carbon atom adjacent to Al is 1or 2;
R'A and R!B are each independently hydrogen, halogen, alkyl, or the like;

R2A and R2?B are each independently hydrogen, halogen, alkyl, or the like;

R?4 and R%B are each independently hydrogen, halogen, alkyl, or the like;

R4A and R4B are each independently hydrogen, halogen, alkyl, or the like;

R34 and R3B may be taken together to form non-aromatic carbocycle or non-aromatic
heterocycle;

X is CHz, S or O;

R! is each independently halogen, hydroxy, or the like;

m is any integer of 0 to 2; and

n is any integer of 1 to 2.
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e) -C(=0)-L-0-L-O-P*' -

f) -C(=0)-L-0-C(=0)-P?' -

g) -C(=0)-0-P** -

h) -C(=0)-N(-K)(P™) -

i) -C(=0)-0-L-0-P** -

j) -C(P*),-0-P*

k) -C(P**);-0-L-0-P** -

1) -C(P*?),-0-C(=0)-P** ~

m) -C(P?*),-0-C(=0)-0-P** +

n) -C(P?*),-0-C(=0)-N(-K)-P** -

0) -C(P**);-0-C(=0)-0-L-0O-P** -

p) -C(P**),-0-C(=0)-0-L-N(P**),

q) -C(P**);-0-C(=0)-N(-K)-L-O-P** -
r) -C(P**);-0-C(=0)-N(-K)-L-N(P**), -
s) -C(P**),-0-C(=0)-0-L-0-L-0-P}* -
t) -C(P*?);-0-C(=0)-0-L-N(-K)-C(=0)-P** -
u) -C(P*);-0-P(=0)(-P*), ~

v) -C(PR*),-PR(HE e v FHEBKRSL) -
w) -C(=N"(P*")9)(-N(P*"),) ~

x) -C(P**),-C(P**),-C(=0)-0-P** -

y) -C(P**),-N(-K)-C(=0)-0-P** -

z) -P(=0)(-P**)(-P*’) »

aa) -S(=0),-P*'? »

ab) -P*!' . B
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ac) -C(P*?),-C(P??),-0-PR? -

(AP LAEENIHER MRS - NEEHECERZHE
. |

KA & ~ o] SIMAEBFARRZRE -

PORBTREBAEHARNRZRE - T KB AREFANNR

Bt

PURT AR AREFARNARZHREBNE - TEBMAEHARNZ#
R E - TENAREFANRZERE - ST ERNAEHEANRZ

PURTIEMAEHARNAZRE - TEIRREFARMRZ HRERX
B MERARERARRZHERAE - TERAREFARMRZRERR
B EMAREANRZ MRS - =AY A

PUSRIBIL A - ST

PSR B T BB EFARAR Z St & - TEIAREFARR
ZhRI|BAE - THRAREHRARNRZERAE - TERARERARR
Zhe AR A AR EFARNNRZRRREA - JERREFARRK
ZHERGEE - =GB A

PRI I B E ST EE

PRI EHARARZHRENE  HTLEMARERARKZ
MR A

PR7 oY Bl 8 3L R T R BV B BE AR Z S A

PR T MAEHARMARZ IR EE -

PUR TR EFARMAR IR EE - ATRHAREFARR Z &
Pk s MERAEFARNARZRREE - TERNAEFANR IR
S5 THENAEFARRZREREE - N EHREHARRZHE
IR
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PURPUNRTEMBIHETF R ENAEFARR &%

EUAEBE AR Z bR 3R
AR AR Z B% 3R

HA

PROB T IR EBEARUR Z e & - T4
N TENAEHARNRZHERAE -~ 74
fe g~ B A E B AR Z FEIR B &
PPUETTREAREHFANARZE  TERMAEHANARZE
- IBMAEFANRZKREAE  NTERAERARNNZ MR

HA

R

MAERA; IEE - K SEKEE  BE  SERES - RIE
RE - BERE - WEBKE  REHE NE KE - BE - RER
ERE SESERERE KEREE REERE RESHE
R REEBEE  NENEREE NERERE  REE A
£ ME - BEE  SREREE  SREEWE

a) -C(=0)-PR? -

b) -C(=0)-P*' -

g) -C(=0)-0-P** -

h) -C(=0)-N(-K)(P*?) -

i) -C(=0)-0-L-0-P®* -

1) -C(P?*),-0-C(=0)-P**

m) -C(P?*);-0-C(=0)-0-P**

0) -C(P**),-0-C(=0)-0-L-0-P** -
v) -C(PR)-PRO(H o > FELBRAL) -
x) -C(P*?),-C(P®*),-C(=0)-0-P**
y) -C(P**),-N(-K)-C(=0)-0-P** » R
z) -P(=0)(-P**)(-P*’) -
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(X > LR EH # AR Z e &

KA - T &R EABARNRZ i

PRy T AR EUR A B AU Z Se 5

PR T AR EF AR Z IRERE - U KBAERARAZ
MR A o

PR T B R E AR MR Z i - oI EAREBFARMA Z BB
HE o8B AREFANRZHENE  TENAERARNRZKRRLK
B T EMARERARNRZ MR E
PUSRIBILBE - HbeE
PUB AR EFARMR Z A - MR ERFARARZRER
R R AREHARRZ EERAE
PURTTAMMAEMARRZRBAE TSR EHARRZ
MR UE

PR R T LR E BE AR 2 St B

PURTAI MR EFARNRZIREE - TEMAEFARRZIRE
feds - ATREERERARNZHREBEE - TERNAREHARNNRZHER
S5  TENAEFARNRZHEERERRE - T ERAEFARNZHE
BMEE 0 Bk

PURPUNNTI MBI HRRE T B R T C B AERARRZ &

5 -

Bt

ﬁ%WZﬁ&Wﬁ%Z%-%%’ﬂﬂEMTZ%°
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[1E31]

(FRHAZLEMZHIER)

MAGHZAEEMZEBEREEPRPUT « X0 RE - @1k
FREETRBEZABLCEZERPETZEEHT -
AEPZIESHUZIER T —HSEZHABR T AN FE—HE

i

FEREeaERATEZLEY  ARASFHIEHE - TR
HETPASIRZXRATCEE - REMZAREEY -
RBANBSEAZHZLEMZIER  RUBZ PR ESAZHL
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{EEMZ B BEFETELNT X RUBRZREESAS
B2 L& Z B8 - BRESBEEFNEEZBEBAE S - NNk
B FEREE 2 AR RERIT -

X AP RENE LTFAF2ETRENHEKKZE
BEIZINRMOKEDNBREZEEFREZER  BEXFNRY
MEEREEHTS

RNBEZEREAUKRZEG - B - RPEDEXRAP &
WRZGHREBMO T -

oc: BT EEKE

DBU : Z§ YR+ &

DMA : N,N-— & Z fi iz

DMF : N,N-_ F £ B i

HATU @ O-(7-& 5 7K 3 =™ -1-5)-N,N,N',N'- It B9 £k ik 6 7N 8. 5%

NMP : N-E8 £ 0l 1% 7
Bn: ¥ E
THF : VO Bk
T3P ¢ P EEB G BF
WSC - HCl : N-ZE-N-B-“HERERE) K _HBrkEkE
BE o TEBE, R TES, 4GB TE Y (absolute
configuration) °

(BAD
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[1632]
opP' O oP' O
1 \ 2
OP' O  H, N A \AZ \AZ
NH
SN reo OR”
A1 A2 RpO ORp Ad R”O OR"
1
OP1 O W\\)/\Q/MN/A\'?@
0] Al 3
NN AZ N N\Q/Rw):
X N\N)T, A A
H n N l,—_-l):_//—(R1)m
A5 x

(XP > PPEOHZ REE  RPABEZRERE  LEMEE &
fin &R GE LK ERER)
B 125 ER

ADMF » THF - Z&F It - ZHEEABIPHZFIREERF
BR-ZBOCEAR BT - REZKY - “RCER TR -N-X
BT 4-(4,6- " FHEE-1,3,5,-= w9 -2- 3k )-4- B 05 05 B8 % 6
2-(7-E 8- 1H- K = -1-£)-1,1,33- U R ARG AR BB E - WSC
+ HC1 - HATUE /KBS BIFE T EL&EWAURIIIE&A2 > LL-20
CT~60C ~ BER-10C ~40C RFEO.I/NEF ~24/NEF ~ BER 1/INE
~ 12N - TR EILEYAS -
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9

5% 0 FATHF » Z—-3f% - & Hfx - DMFERRIZFZET » AR
MLoE ~ =2 - —ERNEZER - 1-FEKBRER S FE TEIEFE
T L&Y ALR I & 8 B2 — %5 F5 (diphenylchlorophosphate) ~ T3 & Ef
f EREAFHRCEAD FUEEEEER  AI{E&EA2 - BL-20T
~60C ~ BMER-10C ~40TC K FEO. 1N ~24/NBF ~ BIERO.5/NEF ~
12/NBF - 3L ERFREEWAS -

F2D B

J*DMF - DMA - NMP ~» THFEBBIZFET @ H{EE& AR
WREL PR~ BREEEN ~ O-(24-Z AR A ) ER » LL10C ~60TC ~ &
F520°C ~40°C SZFEO. 1/NBF ~ 48/NBF ~ BRAE By L/NBF ~ 24/NBF » 35 0L 7]
BERit&¥As -

F3IHER

b &Y A4 45 e (R 58 & Z AR 58 K fE 7] | A Protective Groups in
Organic Synthesis, Theodora W Green (John Wiley & Sons)&E Frst &~
BEREAET HE EREKZIBEETO TARE  BLUES
{LETAS -

Bizn - F®DMF ~ B2 ~ THFEBRIZFET » A& A4R D
LB R/ P REERE - FEEE > BL10CT ~80C ~ BEL30T ~60
CRFEOS/INEF ~12/NBF ~ BRERINF~6/NE - FHRHJEBLLEY
ASZ 5N HBERE - ¥ F SFC(Supercritical Fluid Chromatography » # & 5
Jife J@ 1 /A )8CHPLC(High performance liquid chromatography @ 53§
BREBNE) AR (FHER)RILESMASZINERBETAZESE
EILTESLEMAS -

F4PER

JADMF - DMA ~ NMP » THFE BB 2 F1E TZEZRE BB

F o ELEVMASRIMEEACKIREL SN - REESF - BXEESE S dn - DLO

C196756PA.docx -45 -



201702245

T~60TC » BRERLI0C ~40°C KFEO.1/NRF ~48/NBF ~ BRER 1/NBF ~
24/NBF R FE - FEUL T ERE S AT -

X > ADMF - ZB 28~ ZBRTE - LA-Z5kEFEFBZEFET
HKZEZREBH T @ESHWASKIMESYA6OKTIP - FigBE s
FRREEE » BL40C ~150C ~ ER60C ~120C K FEO.1/)NBF ~ 48/
B~ BERUNE ~ 2400 > ZBRITEB(LSYAT -

BSTER

ILEWATZ 55 2 (R & Z Wi Or 38 K FE ©] ¥ f Protective Groups
in Organic Synthesis, Theodora W Green(John Wiley & Sons)ZE Ffy 2C &
ZEE T EET -

F 6T ER

AHEBERLEWINZREEREREANBECBE T AMERS
fe&%AN) -

#4010 » W] & F Protective Groups in Organic Synthesis, Theodora W
Green (John Wiley & Sons) » Prog. Med. 5: 2157 - 2161 (1985) - Kk
Supplied by The British Library- “The world's Knowledge” it &
ZHE -

(84752)
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[1E33]
OP' O OP!' O oP' O oP' O
o) o) L o) LY o) ALy
ﬁﬁk% %(ko ff% tyko
a0 NGO ™ N‘NH Axn N‘NHZ
B1 B2 B3 p2? B4
PS\ /A1\
HN,ALA2 Pg\N,ALAZ Pg\N,ALAZ N7 A
/'\3 —_— A3 —_— A3 —_— o )\(“A“) A3
o)‘(A‘*) o)‘(m) Ho’LfA“) | n
n n n L,
B5 B6 B7 B8
Al Ps., Al
HN”" A2 3N A\AZ
A3 L( A3
4 4
A, A,
B9 B10
L
= = R OP O
1
5 op1 0 1 N\ x)‘\// m 0 X N/A\/l\z
B4+ B§ — N N’A\Az A6 XN~ A4)A3

(A PRNHZREE 'R AREE  HMSFREGHEL
AMEFEMEE) -
F1F R

FXDMF ~ THF » Z& B - ZBEFEBBPHREZREBRIG
FAAEEYBUAMBBRENAR YR —ARER+ —BEREE
TRIEEA2 > PL-20C ~607C ~ B K-10C ~40C R FEO. 1/ B
~24/NBE ~ BER VN~ 1200 - R TIEB/ S YB2 -

& > RTHF » 25k - Z& P - DMFEBSRITRNZEZRE
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BEI 0 =@1EE ¥BLAR I & Bk BE — 5 B5 (diphenylchlorophosphate) -
TS BEREEEEAEE > FILEBELER > RUtE - =248 -
“RREZER - |-FEKUERIFE TRIEFETHME > BL-
20C ~60C ~ B {EKy-10°C ~40°C R FEO. I/NBF ~ 24/NBF ~ BR{EE R 0.5/
B~ 12/NBF - LB B{EEB2 -
F25

ATHF ~ Z-3¥% - Z&F )X - DMFER B P RZEZ RS BH
o FEEEYB2EYH FREEBEMEH K Boct FEMREZMETE
FH » BL10°C ~150C ~ 8 fE&40C ~100C R FE 1/NBF ~48/NBF ~ B3 f
B UINES ~ 24/NB$ > $8JE FT 685 & B3 -
FITE

L& YB3 2 B F 2 (R 3 £ Z Bt 58 S & 7] #1 A Protective Groups
in Organic Synthesis, Theodora W Green(John Wiley & Sons)Z Fy5C &
ZHEE TRET
FALER

FATHF ~ —-%5f% - & F k% - DMFES BT R FZREBH
b FE{EEYBSKR-100C~0C THIET EEERBETFAR A
B FF B ST B S FE 0. 1/NBF ~ 48/NBF ~ BR{E By L/INBF ~ 24/ > RS 0L ]
ESEE%B6 o
F 55 5

FATHF » Z-5)% » — & F b - DMFEBRRI T RZFZ RS BE
o FEEYBOR-100C ~0C THE(L R T EmEFERTIKIE
0.1/NBF ~48/NBF ~ BRfE Ry UNBF ~ 2480 » FEL AT S & ¥IBT -
62 B

EEEYBTABNR LB » EZHR0C ~100TC T MY P EEE
B B BE I R FE 0. 1/NBF ~ 48/NBF ~ BRE R LNEE ~ 24/ > BIL TR
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{5 &¥BS -
75 B

PTHF  Zo58% - “@ P - DMFSEH P X% % 2 8 5 5 R
o {5 EWBIR-40C ~40C FERME  Z28  —RALZE

B~ |-REKBERIFETHRIFETENFRIEARERKEOL/
IF ~ 48/ N ~ BREE B L/INEF ~ 24/NBF » $E LT 18L& B10 -
FEILER

EESBIOEEN ZBE P - IR E (R R)HE A ERKFEH)
EENKRBEFEFREABEBRUZESH S » —EHBEEO LN ~ 48/)
Rf ~ BUER VN ~ 24N —E{#0.1~1.0 AZ EEBREME > FEILoE
=*1E&%BS8 -
F9~105 %

EREEYBIEESYBSMEME LI ZE3~6S 8 » FEILTE
"ieamQ -

AHPLEMEAERBEZBAVIBINGER - Bt > X%
&M IERRITHERE 26 BB k/XFEHEE A -

AEHESY T ERAEKBEEZBENYVIBINEER AR
ERBEZEHAE BREATIHRE—E N2 HZEBEERFH -

a)¥$ CYPES (B]40 » CYP1A2 - CYP2C9 -~ CYP2C19 + CYP2D6 -
CYP3A4E)Z HIFI{ER®R S -

DRIBUEBSZEDIAE  BEZEREERFZEYHE -

ofNFHRBEUERS -

DRARAE TN E I NERG 2 REREN - HCYPE (F
41 > CYP3A4)RRIBH A o] 15 Z HIHIEA -

FNBREFEEN -

HOMERFZBRERK -
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RPIRSG I BB -

h)y R BB 8 -

DER LM ERSFENMEERGHLELEG ANEETZIER
B - TTDABRE - FEALE - R A - BER - AR BREEZRAETL
O#%F » EBELUEHE - 28  SRRWE - KRABIEFEZ RN ETIE
BOKT - X AIG@BFRZAFMEEVMIEREREESHERZ P
- S8 - RHEE - RER - BEBIEBEMRNINE - w8k e g
BUE - MOEHBIZIERE  HEE ZHE —EEBTHEREEm MR H
B o

RRTAZHZBEHEASYZERE » AIAHLO - FEOF
ZE—EHAETRT REORTE > RAEREREX HERA
B FERCE - B BEBFBEEMEHZBAEmMETE - RIELK
O 7 > IEAEIHBEEEEMEAZE-BEL > RO {EE
THRT  ARHZEEY2KORKHRS @ Rt T®@EMAELD
B -

IEEEOASALEY I ARNERGCECRRBE ZHEA -
EET - R BANEESEREARMNEMNENKEBEESY

BHTBGREERZRE RPBRE BEZERH RNBET
AR RERAZLOGTFZHERR » B8% £50.1~100 mg/keg/X » 8EE
B1~20 mg/kg/K °

AEHZBHEESY IR TEREELAETREBEZEZER  BE
ERZEENEE KRTERERETRE  RERALORTZE
JoRF » 8E £0.05~100 mg/kg/X » #ER0.1~10 mg/kg/ RZEENA -
REKOKXTFIEER  REHIBEASY IR TELHRBIETL
BMAERAKER » HEE 50.005~10 mg/kg/X » 8 {E£0.01~1 mg/kg/
AZEEN -  RERELINXRIR~ZDERZTETRTRIA -
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AEPCED TR T BRI EEWZERARRLZILEDZ K
TEFTMHEMZERECLT  SHELAMFHERESHER - FIORRK
THREZERYT » THEMEEBRERAE B (B0 > BEM4E - B0
KE ~ BHAIKE KinavirE) - RNAMKEE ERNAT & B 10 %18 (fl 20 -
& IE fiI & (Favipiravir)) ~ M2 & 5 & I & & ( # @0 £ B B&
(Amantadine)) ~ PB2 Cap45 & fl &I (Fl40 » VX-787) - HLHAH B& (B
4 > MHAA4549A) ~ S5 & 5 F 8 (B 40 > 5% ™ JE%F (Nitazoxanide))4H
BEM - WL AEBELCEMAGHER 2R FRELERE > T8
ZERARRTERTHR  TURSGMEZETERT - #T> 285
ILEMBEHRAERTUEE & EER T 22U E 2 8B 2R iET
BY RO EBE2HEERIZE—HBZEAETET -

HRAER R TFTEIUER ERMERZHAE BTN EE it &
TTE8E - L FRRACEYHEGHESR  FRILTRBERTHE - #
TRE HRER - ER SEEMBEEMETERE - fig > REF
HREHABZEBERE  AEAHRAIASHLECEWIEESL  FHMHH
ZR/0.01~100EE BT -

RULTIRBEGHZERS - 2B RPEDERG - LR
EaplM Y R SFEHE— P ETRE  EARBHLFAZHERE -

SEZ P K BRI S ZNMROH{4AH300 MHz T i#1F » BiE
FiDMSO-ds + CDCL# 1T & -

RT{FTRLC/MS : BHEEWNA/BEI M2 FEER > RUT
ZHRETETHE -

CRIE 15 1) |

(1)&# : ACQUITY UPLC(:: it #§42)BEH C18 (1.7 pm i.d.2.1x50
mm)(Waters)

MEE 0 0.8 mL/4y  UVIgRIE & © 254 nm ;
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MENE : [A1R0.1%F K2 /KAK ~ [BIZ0.1%FHB L ZEBR

PA3.54 S HE1T 5%-100% 8 Bl [B]Z SR M £ 12 » 4K 100% 5 H
[B]0.547 §& -

(2)& +f : Shim-pack XR-ODS (2.2 um  i.d.50x3.0 mm)(Shimadzu)

Ji#EE 1.6 mL/49r » UVIR AK€ ¢ 254 nm ;

RENHE  [A]R0.1%F B 2 /KEK ~ [BIR0.1%FE L ZEESR

A D3 EHETT10%-100% A B [BIZ 4R M & - 4+ 100%5
B [B]0.557 #& -

231
[({b34]
Alloc /I\lloc /l\lloc
HO N Oo.__N
T ) T )T O T )
() ()
3 4
o OBn O
OBn OBn O
0 0 NN o™
A OH — AN o —» SN —_—
0 0 “NH
5 6 7 Boc
OBn O
0Bn O ON N o™ OBn O
o)
NN o™ — NN — YN
o N- .Alloc X N‘N/l'bw/o
5 NH, N H
o/ 10
OBn O OBn O
0 0 OBn O
—— NS N\ O N N\ )'I///o —_— N/\
N N X N\N/‘\,O
)/// O )/// O H

011 Q 012 | i1
BB
REREET BNFAGK-AEAAE18CT » BEEHI5.0
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g * 49.5 mmol)Z THF(100 mL)& & H01.62 mol/L IE T E#E-Clen
A (30.5 mL > 49.5 mmol) » JA-78C TBEE2/NEF - 6 K FERE I & B
B AW BE(5.96 g > 49.5 mmol)Z THF(20 mL)JE 4K » #-78°C F#ERE2/N
i o R FERR NS KERPETRS  AREER%  FIFZ
B CPfETTHR - FIHeEMB KK EHEL S > FIAEKRREETY
BR1% > MRB T RARZAMEER  MESLEEY25.66 g ER62%) -

1H-NMR (CDCI3) & : 3.83 (t, J = 8.0 Hz, 2H), 3.92 (t, J = 8.0 Hz,
2H), 4.26 (s, 2H), 4.78 (d, J = 8.0 Hz, 2H), 5.30 (d, J = 12.0 Hz, 1H),
5.44 (d, J = 16.0 Hz, 1H), 5.93 - 6.03 (m, 1H),
FE2H B

RERBETHRAHEZK-WEAMZE-18CT » m{E&%2(6.6
g’ 35.6 mmol)Z THF(66 mL)&A & H011.03 mol/L DIBAL-HC %5 &
(45.0 mL > 46.3 mmol) » j*-78°C T UUNEF - ¥ K FE R N B o B
RE - AMEHFEEKAERLETEYE  FIHZBRZBETRE - F
FMEKEEHEL:  FHBKRBHEETEREZ  RRETE
BEIZZEER > MEBSLEY3(6.21 g EERIZ%) -

1H-NMR (CDCI3) & : 3.44 (br, 1H), 3.50 - 3.64 (m, 2H), 3.71 (br,
1H), 3.95 (d, J = 8.0 Hz, 2H), 4.64 (d, J = 8.0 Hz, 2H), 5.24 (d, J = 12.0
Hz, 1H), 5.40 (d, J = 16.0 Hz, 1H), 5.47 (d, J = 4 Hz, 1H), 5.87 - 6.00
(m, 1H)
345 B

FEE#93(6.2 g » 33.1 mmol)Z B EZ (65 mL)% MR 78 10 % B9 K hs g
—IKE¥(0.63 g 3.31 mmol)Wi R E R TR - & RIERNIKE
SIKBARFETRLE  BETERE FNAZBRIBEETRI - fH
MAMEKEEEER:  FIREKRBEETLRE  NERETEA
BIZAEEERR > MER/IEEWIE.TT g EXET%) -
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1H-NMR (CDCI3) & : 3.34 (s, 3H), 3.55 (br, 2H), 3.73 - 3.99 (m,
3H), 4.64 (d, J = 8.0 Hz, 2H), 5.10 - 5.20 (m, 1H), 5.25 (d, J = 8.0 Hz,
1H), 5.33 (d, ] = 16 Hz, 1H), 5.88 - 6.05 (m, 1H)
R

@1 E#5(20.0 g 81 mmol)Z DMF(100 mL)& & 7 il # Z #%
(22.8 g 146 mmol)Ed “F B+ —%(18.4 mL > 122 mmol)AE RN =
BTHEEER KREBRIEIAI0%EEKERS  FIHZBZEE
TTHRE - FIAEMNBKEEEE RS FIHSKRBEETRERR -
RNRBTRBEZBEER  MESEEY6(22.3 g EZXRI00%) -

1H-NMR (CDCI3) 5 : 1.23 (t, ] = 8.0 Hz, 3H), 4.28 (q, ] = 8.0 Hz,
2H), 5.16 (s, 2H), 6.57 (d, J = 4.0 Hz, 1H), 7.28 - 7.48 (m, 5H), 8.21 (d,
J = 4.0Hz, 1H).
. BSHER

A& %#6(500 mg > 1.82 mmol)Z DMA(5.0 mL)Z &A% B
EBEEEMEIE S5 (1.37 g 5.47 mmol)BiBocht (361 mg ’ 2.74 mmol)if A 60
CTH®AEIVNG - BKERBNKRKS » FIFEZ8 ZEETRI - F
AN S #EKEREENE K ERBIESF > M HSKREESEET
B IR MRBTRARZEESR - BHVBELEENEEH-FEE)
HREGZREETHLEMESLELEYIG19Y mg » EERT3I%) -

1H-NMR (CDCI3) & : 1.24 (t, J = 8.0 Hz, 3H), 1.46 (s, 9H), 4.26
(q, J = 8.0 Hz, 2H), 5.28 (s, 2H), 6.40 (d, J = 8.0 Hz, 1H), 7.27 - 7.38
(m, 4H), 7.40 - 7.45 (m, 2H).
5625 B

EAEYT(500 mg » 1.29 mmol)F## 4 mol/LE s Z 8% ZFE 8 K
S mL)yd - RERTHEEIUNG - REBETHRERZ BB ZBE
b > MFTES ZRAERMBEMNRE S /KK - FIH &P RETRE
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- FIAMEKGEREEL S  FIHBKRESFEETEZEE » R
BTRAERIZEERER  MESLEESY8(369 mg - EERII%) -

1H-NMR (CDCI3) 6 : 1.26 (t, ] = 8.0 Hz, 3H), 4.31 (q, J = 8.0 Hz,
2H), 5.24 (s, 2H), 6.47 (d,J = 8.0, 1H), 7.28 - 7.44 (m, SH), 7.64 (d, J =
8.0, 1H).
R R

RERBETHRMHGZK-UE/LRLAZ-25CT » @{ELEY
7(365 mg » 1.27 mmol)EA{L & ¥4(306 mg > 1.52 mmol)Z Z & (8 mL)}&
AR 0 U & (B §5(0.223 mL > 1.90 mmol) » WR-25C THR#H457# -
REERNENRESHKERTELE  AIIZ&F K RERET

HBITHEE BT ELIBERE  AAHZSFREIUER - F A SEMEK

MRS ZERE RS  THEWMBSEETEZRE  NWREB T AR ZAR
ER > MEBLEEYIZHEY - EMERSZIL&SYW IS E X THF(8
mL)§ > FRIIE B (1.10 mL > 12.7 mmol) ~ WU (=& f#)$E (146 mg
0.127 mmol) » =R TIEHA2/NEF - MRERARINZ ZE (16 mL) - J&
WMAPAHZES  EREGZERRE  MESLEE10(418 mg -
EZF100%) -

IH-NMR (CDCI3) & : 2.90 - 2.99 (m, 1H), 3.13 (t, J = 12.0 Hz,
LH), 3.40 - 3.46 (m, 1H), 4.00 - 4.08 (m, 1H), 4.14 (d, J = 12.0 Hz, 1H),
5.07 (s, 2H), 6.22 (d, J = 8.0 Hz, 1H), 7.29 - 7.40 (m, 3H), 7.56 (d, J =
8.0 Hz, 2H), 7.71 (d, J = 8.0 Hz, 1H)
F 8 ER

=R T AR R (R)-PU & Bk 0 -2-#2 B (855 mg » 7.36 mmol) ~ {f
Z%)10(2.00 g 6.11 mmol)Z Z B Z B5(9 ml) & % 7R 7 i Otk 0E (4.00
ml > 49.6 mmol) X T3P(50%Z B Z Bg/57% > 11.0 ml » 18.5 mmol)if #&
HER - REHEANTEZERE®  FIAZEBZEEG ml) » ZE@ m)KF
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HITHEDS - FAEES2ERBBRZINLEG mhF » REIR FTERA6.5/)
B - @RERER  FIAZEQC m)FFREGZBEREEF2R  MERFL
E11(1.18 g » ERA5.4%) -

'H-NMR (DMSO) & : 1.80 - 1.94 (m, 2H), 1.95 - 2.14 (m, 2H), 3.21
- 3.35-(m, 2H), 3.50 - 3.60 (m, 1H), 3.70 - 3.82 (m, 3H), 4.00 - 4.05 (m,
1H), 4.32 - 4.38 (m, 1H), 5.14 (dd, J = 10.8 Hz, 21.6 Hz, 2H), 5.76 -
5.81 (m, 1H), 6.29 (d; J = 4.8 Hz, 1H), 7.28 - 7.39 (m, 3H), 7.48 - 7.54
(m, 2H), 7.64 - 7.75 (m, 1H)
5595 B

MRERTEAEEY11(500 mg - 1.18 mmol)Z ZEE(3.5 ml)&F R
R HIDBU(0.0035 ml > 0.023 mmol)ii #BFE3057 8 - FFTIER™ LB FRIA
M_REEEBG6.S m) > RERATEMEIOSE - BEHFATHZERE
FIEZ8% ZB(1.5 m)E /%2R > ME/ILEWi1(346 mg > FEZB8I.9%) -

'H-NMR (DMSO) & : 2.80 - 3.00 (m, 1H), 3.10 - 3.18 (m, 1H), 3.38
- 3.50 (m, 1H), 3.98 - 4.08 (m, 2H), 4.10 - 4.20 (m, 1H), 4.76 - 4.84 (m,
1H), 5.04 - 5.14 (m, 2H), 6.22 (m, ] = 7.6 Hz, 1H), 7.27 - 7.40 (m, 4H),
7.56 - 7.60 (m, 2H), 7.70 (d, J = 7.6 Hz, 1H)

2% 52
[1E35]
H Hel Slloc /|\|Ioc OBn O
—_— —_— —_— —
F F F F FF H
13 14 15 16
0oBn O
o) X N
L)
N
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g

RKATHEAEEY13(8.0 g 50.8 mmol)Z & FKE (120 mL)Z&F
BRI =ZB(17.6 mL » 127 mmol) » 37 55 00 & B % %% N B5(6.44 mL -
60.9 mmol) > ROC T I/NE - mMKERAIMNK - B &P HxE
TR - FIAS%EZBRKARAENRBE IS M KERBEERE L
P FIRASKRESETRZRE  RERBTRARZEER  MES
{L&¥14(10.1 g - EZRIT%) -

1H-NMR (CDCI3) 6 : 1.96 (br, 4H), 3.62 (s, 4H), 4.60 (s, 2H), 5.22
(d, ] = 12.0 Hz, 1H), 5.30 (d, J = 16.0 Hz, 1H), 5.86 - 5.99 (m, 1H)
F2HER

Rtk BB (G E)EPERPEE)ZENMEEY1409 g 4.39
mmol) + BEEE$F(60 mg > 0.44 mmol) ~ BEFE U Z E (50 mg » 0.22
mmol)Z FHEE(30 mL)ZAK+ » —EHRE R TEHENNF—HEFEL AZ
EBRER ARKERINZBZESEK FAZBEIEETRE -
FIFAm KBS AEREEEE  RRBTHABIZEER  MES
L&#15(992 mg » EEI6Y%) -

1H-NMR (CDCI3) 6 : 1.81 - 2.15 (m, 3H), 2.39 (t, J = 12.0 Hz,
1H), 3.27 (s, 3H), 3.61 (s, 1H), 4.11 (br, 1H), 4.61 (br, 2H), 5.20 - 5.36
(m, 2H), 5.57 (br, 1H), 5.88 - 5.99 (m, 1H)
EITER

/\/%@JIZ%7 STBRMHEEz TRETRIE > MEBLEY

16 o
FATER

| B Watersl & > SFC30 % 4 (Daicel 8 3 2 CHIRALPAK IB > &
LR BE - B )RE S #16(870 mg > 2.41 mmol)ETTF M &l > MER
1E&%i2(270 mg » EZHR31%) -
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vagiik -3Gs
< Waters# i&5 7 SFC30% 4i (SPRC4 - 5N406) >
%+ : CHIRALPAK IB/SFC (5 pm - i.d.250x4.6 mm)(DAICEL)
AEE ¢+ 8.0 mL/5)  UVigHIRE & © 254 nm
E B : 100 bar
MENME * [ADRALIREL ~ [BIFE2
PR S%AE B #E1% » L6457 S H#E1T5%-40% 5 Bl [B]Z 43 1
e e HRERIO%NBHE([BI2r# 1% - HRS% AR [B]178# -
B 73508

2 Z 3
[1£36]
OBn 0Bn O OoBn O
S
-0 X0 N NHBoc
17 18 19
OMe OBn O
OBn O H\)J‘Nloc O X O/\CFg OBn O
0 21 o
NN o Ner, —Z 2T NN e Y NJ\
e No xn N\N)\/O
NH; NAlloc H
OBn O OBn O
o) 0
AN L oe KA
Boc H
24 i3
F1IFER

K2 al T EAEEY17(4.00 g > 16.3 mmol)Z Z &K (40 mL)
BB EEE & (1.56 mL > 17.9 mmol) %z DMF(0.013 mL - 0.162
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mmol) » —E EAZEER—EBEHES/IE - RREBETEHERKEREZEE
b2 BB ZREBFEN & F A0 mL)d » KB L 480 T AR
2,2,2-= 5.2 (2.44 g > 24.4 mmol) + =Z P (4.50 mL > 32.5 mmol) -
4-(Z B EL R E)MEDE(99.0 mg v 0.812 mmol) » —E LA EEE—HE
FEUNR - R T I B A AR - mETEE 2B R mol/L
MEKER  MHZBRZBEETRI - FIH] mo/LEEE KEK - 6
MEKEERE LR FR  FABKREBEEETLZE  HESLEEY
18(5.33 g » EEZE100%)

IH-NMR (CDCI3) & : 4.64 (g, J = 8.2 Hz, 2H), 5.38 (s, 2H), 6.49
(d, J = 5.6 Hz, 1H), 7.30 - 7.38 (m, 3H), 7.43 - 7.49 (m, 2H), 7.75 (d, J =
5.6 Hz, 1H).
F2~3F 8

DEZ2ERIZES - 6FRHEZ AN ETKEMESZILEY
20 - '

1H-NMR (CDCI13) 6 : 4.55 (q, J = 8.3 Hz, 2H), 5.18 (s, 2H), 5.29
(s, 2H), 6.37 (d, J = 7.8 Hz, 1H), 7.30 - 7.42 (m, 6H).
£~ ST

DEBEZEFIZETFBHEE T ETREMESLEY23 -

LC/MS (ESI) : m/z = 342.1 [M+H]", RT=1.00, 1.09 min, method
(1)
FENRT R |

b &#)23(820 mg > 2.40 mmol)Z Z & KT (16.5 mL)E BRI
B0c20(0.837 mL » 3.60 mmol) . = Z#(0.499 mL » 3.60 mmol)z4-(Z
BB B ML TE (44.0 mg > 0.360 mmol)ifi A Z R T HE3.S/NEE - AN
FERADIL mol/LEEEE/KIEW » M 2B 2B fTHRE AT mol/L
BRKER NE KB ERER R FABKREBNETIEE
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REBTEALZEBER EHYBEREWNEZENL-FR)HMERS
ZHRAEETHAEMESLEY24(593 mg» EHES56%)RIILE713(170
mg » EERI6%)

{E&%24 : LC/MS (ESI) : m/z = 441.9 [M+H]", RT=1.67 min,
method (1)
BT

E1L&%24(547 mg > 1.24 mmol)FfEF LB (5.5 mL)$ » R80T
THEESNE -RERBTHERERZAEZBER  REYRBERE
WMEEG-FER)HMESCBREETHLMESLEYI3(454 mg
EIR100%) -

1H-NMR (CDCI13) 8 : 1.46 (d, J = 6.4 Hz, 3H), 3.45 (dd, J = 10.5,
10.5 Hz, 1H), 3.55 (dd, J = 11.7, 4.3 Hz, 1H), 3.92 (dd, J = 11.7, 3.6 Hz,
1H), 3.95 - 4.01 (m, 2H), 4.76 (dq, J = 13.9, 4.3 Hz, 1H), 5.19 (d, J =
10.2 Hz, 1H), 5.22 (d, J = 10.2 Hz, 1H), 5.36 (d, ] = 12.9 Hz, 1H), 6.28
(d, J=7.8 Hz, 1H), 7.25 (d, J = 7.8 Hz, 1H), 7.28 - 7.36 (m, 3H), 7.56 -

7.61 (m, 2H).
=9l
[1637]
OBn O OH O
ON XN NN N
” . N\QQ . N\QQ
S5 TS0
F S F S
25 -2
5155
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FE{E&9il1(1100 g > 3360 mmol) K 7,8- Z%.-6,11- " & — K BEE
R-11-B2(977 g » 3697 mmol)&F 250 wt% T3P ZE& Z B5 & /% (3208
g 5041 mmol) }x Z & ZBa(1.1 L)F » JOE R T (A K FE M A i 9P o B
(436 ml > 6721 mmol) » R70°C T WA S/NEF307 8 - RKBALATE
RIEBRRMK » RERTEHEUNGR - RNIITHF > FIHZBE 2B #
TR - FIFAKKS%IXEE S /KB R KGHEHERF - FlFHEKTKE
METEZE  REBTRABAZBEER EMESZIBBEEAHER
THF(5.5 L)% » AP0 EE 88 (790 g > 5713 mmol) » AR ES50°C - FEh0
FEIR (240 ml - 2016 mmol) - jR60°C T HEF/NEF3053 88 - RIKIB 2R
ATHRREERBEM2 mol/LERR/KAR > RERTEAEIONE > FH
ZBEZBEETIRI - FIAKRS%IREE SN/ K B RGEEELF » Fl
PR KO B SE HETT 208 - AR IIVE MR (Norit SX-2 > 240 g) » EITH
THEE REBTRERABER HRMERZBERNMIZEZER
OXe » FERALE - ETEN  FLERLE®W25(1019 g 1776
mmol » E Z53%) o

'"H-NMR (CDCl3) & : 2.88 (1H, t, J = 11.2 Hz), 3.28 - 3.39 (2H, m),
3.72 (1H, d, J = 12.6 Hz), 3.86 (1H, d, ] = 9.6 Hz), 4.03 (1H, d, J = 13.9
Hz), 4.45 (1H, d, J = 8.6 Hz), 4.67 (1H, d, J = 13.1 Hz), 5.19-5.26 (2H,
m), 5.45 (1H, d, J = 10.9 Hz), 5.63 (1H, d, J = 10.9 Hz), 5.77 (1H, d, ] =
7.6 Hz), 6.40 (1H, d, J = 7.8 Hz), 6.68 (1H, t, J = 6.9 Hz), 6.94 - 7.01
(2H, m), 7.03 - 7.12 (3H, m), 7.29 - 7.38 (3H, m), 7.61 (2H, d, J = 7.1
Hz).

F2TER

RZEE T E{EE 251200 g 2092 mmol)Z DMA(3.6 L)& R4
EAL#E (443 g » 10.5 mol) » JABOC THELI/NEF - RIKBZAIT K
FERANINAE (1.2 L) ~ 0.5 mol/LBE B /KA (6.0 L) & /K(2.4 L)L #E # 1
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N - BELFRtrtl 2Bl fE - EFM R ZERBENRENF » FINER
Bt EERATHE  BTEN  FHEBSAEEWII-2(950 g 1965
mmol » FEZ94%) o

'H-NMR (CDCl;) & : 2.99 (1H, dt, J = 17.5, 6.8 Hz), 3.47 (1H, td, J
= 11.9, 2.5 Hz), 3.60 (1H, t, J = 10.6 Hz), 3.81 (1H, dd, J = 11.9, 3.3
Hz), 3.96 (1H, dd, J = 11.0, 2.9 Hz), 4.07 (1H, d, J = 13.8 Hz), 4.58 (1H,
dd, J = 10.0, 2.9 Hz), 4.67 (1H, dd, J = 13.5, 1.9 Hz), 5.26 - 5.30 (2H,
m), 5.75 (1H, d, J = 7.8 Hz), 6.69 (1H, d, J = 7.7 Hz), 6.83 - 6.87 (1H,
m), 6.99 - 7.04 (2H, m), 7.07 - 7.15 (3H, m).

B 12
[1£38]
OBn O OH O
oﬁ(k"‘/\l oﬁH(N/ﬁ
o — Noy N0 L Sy

J
2

F1IFER

FE{LE&Hi1(400 mg > 1.22 mmol)F6,11- 6 — F FHEER-11-
(418 mg > 1.83 mmol)F N 50%T3PZ f Z B &% (7.27 mL » 12.2
mmol)H » A E B R4 T U110C R 1L.5/NEF - 5 K FERIRINAK - F
AZBEZEBEETRRN - FIFEMEKEERE R $% M A EKRR
WETEER  RRBTRABIZBER - SHYWBEEREEER-
FERZBEZE-FER)HMESZBBETELMESEESW26(316
mg ' ERAT%) °
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1H-NMR (CDCI3) & : 2.86 (dd, J = 11.4, 11.4 Hz, 1H), 3.26 - 3.40
(m, 2H), 3.55 (d, J = 13.4 Hz, 1H), 3.70 (d, J = 10.4 Hz, 1H), 3.86 (d, J
= 10.4 Hz, 1H), 4.48 (d, J = 9.5 Hz, 1H), 4.66 (d, J = 13.4 Hz, 1H), 5.20
(s, 1H), 5.43 - 5.50 (m, 2H), 5.63 (d, J = 10.9 Hz, 1H), 5.79 (d, J = 7.8
Hz, 1H), 6.40 (d, J = 7.7 Hz, 1H), 6.62 - 6.69 (m, 1H), 7.02 - 7.07 (m,
3H), 7.18 (d, J = 7.4 Hz, 1H), 7.27 - 7.44 (m, 6H), 7.60 - 7.66 (m, 2H).
YA

DEERAIIZE 2 BER ANETREMES{LSYI-1 -

1H-NMR (CDCI3) & : 2.98 (dd, J = 13.0, 12.3 Hz, 1H), 3.46 (dd, J
= 13.1, 10.0 Hz, 1H), 3.55 - 3.63 (m, 2H), 3.79 (d, J = 11.4 Hz, 1H),
3.96 (d, ] = 11.0 Hz, 1H), 4.62 - 4.66 (m, 2H), 5.26 (s, 1H), 5.52 (d, J =
13.4 Hz, 1H), 5.75 (d, J = 7.7 Hz, 1H), 6.70 (d, J = 7.7 Hz, 1H), 6.79 -
6.85 (m, 1H), 7.05 - 7.12 (m, 3H), 7.23 (d, J = 7.4 Hz, 1H), 7.30 (¢, J =
7.3 Hz, 1H), 7.36 (d, ] = 7.4 Hz, 1H), 7.44 (t, ] = 7.4 Hz, 1H).

B i 13
[1E39]
AcO  OAc '
0Bn O OH O
NS N Oj\i\(u\r\l’\
o Ny N0 N ANO
i > onc ——>  OHY
00
28 li-24
F1L5 8

E{LE& ¥ 27(290 mg > 0.880 mmol)Ei{L & #7i1(240 mg > 0.733
mmol)FE N 50%T3PZEE Z B /A K (2.4 mL)$ » REE & T LL100
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CHEHEISNE ARERABSMK  FRZBIEBETRE - flFH &
ME /K ERE RS FIREKREBEETEZER  REBTRAEE
ZRBER  -HAVBEREERZEN-ZBZE-FRE)HEAES 2R
BETHEMERIEEY28(106 mg » EFR24%) -

1H-NMR (CDCI3) & : 2.37 (s, 3H), 2.94 - 3.03 (m, 1H), 3.15 - 3.23
(m, 1H), 3.28 (t, J = 10.4 Hz, 1H), 3.58 (d, J = 13.2 Hz, 1H), 3.66 (dd, J
= 3.2 Hz, 11.6 Hz, 1H), 3.84 (dd, J = 2.8 Hz, 10.8 Hz, 1H), 4.40 - 4.52
(m, 2H), 5.49 (t, ] = 13.6 Hz, 2H), 5.60 (d, J = 10.4 Hz, 2H), 5.78 (d, J =
7.6 Hz, 1H), 6.41 (d, ] = 7.2 Hz, 1H), 6.66 - 6.71 (m, 1H), 6.98 - 7.12
(m, 4H), 7.21 (d, J = 7.6 Hz, 1H), 7.30 - 7.42 (m, 4H), 7.56 - 7.61 (m,
2H).
E2F R

1L & %)28(100 mg » 0.168 mmol)Z B EZ (1 mL)E A f012 mol/L
FEALIKAE R (252 pL > 0.504 mmol) I N = )R T BHE L/NEF - o K FE
A ARDD2 mol/LEEEZ (0.3 mL) » FIF & {5 ETIRINE » NBE T AR
ZEBER - RS ZBEBENRDMA(L.0 mL)$ » RME/EE(35.6
mg > 0.839 mmol) » R100°C THEIS/NEF - EHYEHEWBERERBTE
(ZHE-/K)H R ERETE/IEMER{ILEYIN-24(20 mg » EZE26%) -

IH-NMR (CDCI3) & : 3.09 (t, ] = 11.2 Hz, 1H), 3.40 - 3.58 (m,
3H), 3.76 (d, J = 10.8 Hz, 1H), 3.91 (d, J = 10.8 Hz, 1H), 4.66 (d, J =
13.2 Hz, 1H), 4.73 (d, ] = 9.6Hz, 1H), 5.50 (d, J = 13.6 Hz, 1H), 5.79 (d,
J = 6.8 Hz, 1H), 6.25 (s, 1H), 6.61 - 6.70 (m, 2H), 6.79 (d, J = 6.8 Hz,
1H), 6.93 - 7.08 (m, 3H), 7.10 - 7.19 (m, 2H).

KEBRLREROERZ L FATEEESYHSEF AR
ZHEMEEMTERATZERAEEY -
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[Z=1]
No. 4 H-NMR or LC/MS
OH O
o A 1H-NMR (CDCI3) & : 2.99 (t, J = 12.4 Hz, 1H), 3.43-3.61 (m, 3H),
N 1381(d, J = 12,0 Hz, 1H). 3.96 (d, J = 1.0 Hz, 1H), 459 (d, J = 9.8
-3 SN AL [Hz, 1H), 466 (d, J = 13.2 Haz, 1H), 526 (s, 1H), 554 (d, J = 134
H Hz, 1H), 5.75 (d, J = 8.2 Hz, 1H), 6.69 (d, J = 7.7 Hz, 1H), 6.84 (¢, J
@ O = 7.0 Hz, 1H), 6.98-7.05 (m, 2H), 7.07-7.12 (m, 3H), 7.22 (t, J = 7.0
F Hz, 1H).
S
OH O
O\ NN |IHAMR (CDCI3) & : 3.09 (&, J = 12.7 Hz, 1H), 3.48 (t, J = 11.9
N & |Hz 1H), 359 (t, J = 11.2 Hz, 2H), 382 (d, J = 11.7 Hz, TH), 3.94 (d,
-4 WO J =109 Hz, 1H), 453 (d, J = 10.2 Hz, 1H), 4.71 (d, J = 13.6 Hz,
: 1H), 5.68 (d, J = 13.2 Hz, 1H), 5.77 (d, J = 7.5 Hz, TH), 6.26 (s, 1H),
6.81-6.88 (m, 2H), 7.07-7.16 (m, 3H), 7.26-7.28 (m, 1H), 7.35 (¢, J
o = 7.7 Hz, 1H), 7.40 (d, J = 8.2 Hz, 1H).
Ccl
o 14 1H-NMR(CDOI3)5 :2.34 (d, J = 13.2Hz, 1H), 257 (d, J = 12.4Hz,
NN [1H), 2.79-287 (m, 1H), 2.80-3.01 (m, 2H), 358 (d, J = 13.6Hz, TH),
SN ANAS |46 (dd, J = 24Hz, 10.8Hz, 1H), 5.03-5.08 (m, 1H), 512 (s, 1H),
-5 N 5.53 (d, J = 13.6Hz, 1H), 5.79 (d, J = 7.6Hz, 1H), 6.68 (d, J = 7.6Hz,
: 1H), 6.78-6.84 (m, 1H), 7.05-7.10 (m, 3H), 7.20 (d, J = 7.2Hz, 1H),
@ Q 7.31 (t, J = 80Hz, 1H), 7.37 (d, J = 6.4 Hz, 1H), 7.45 (¢, J = 7.6Hz,
1H)
OH O
oﬁAN 1H-NMR(CDCI3)5 :1.64-1.69 (m, 2H), 1.88~1.96 (m, 2H), 2.60-
Q/o 2.70 (m, 1H), 3.58 (d, J = 13.2Hz, 1H), 3.80-3.96 (m, 4H), 4.52-4.67
-7 Ny (m, 2H), 5.21 (s, TH). 5.53 (d, J = 13.2Hz, 1H), 5.78 (d, J = 7.6Hz,
: O 1H), 6.69 (d, J = 7.6Hz, 1H), 6.78-6.85 (m, TH), 7.00-7.09 (m, 3H),
O 7.20 (d, J = 7.6Hz, 1H), 7.28 (t. J = 7.2Hz, 1H), 7.35 (d, J = 7.2Hz,
] 1H), 742 (t, J = 7.2Hz, 1H).
OH O 1H-NMR(CDCI3) :1.90-1.99 (m, 1H), 2.26-2.32 (m, 1H), 2.60-
O A Nf\o 2.68 (m, 1H), 3.38-3.43 (m, 1H), 3.55-3.64 (m, 2H), 3.90 (dd, J =
LA 3.6Hz, 12.8Hz, TH), 4.00-4.06 (m, 1H), 463 (dd, J = 2.4Hz, 14.2Hz,
-8 Ny 1H), 4.70-4.75 (m, TH), 5.06 (s, 1H), 5.52 (d, J = 13.2Hz, 1H), 5.84
H (d, J = 7.6Hz, 1H), 6.60 (d, J = 7.6Hz, 1H), 6.80-6.85 (m, 1H), 7.03
@ O (d, J = 7.6Hz, 1H), 7.10 (d, J = 40Hz, 2H), 7.17 (d, J = 7.6Hz, 1H),
7.30 (t, J = 7.2Hz, 1H), 7.36 (d, J = 6.4Hz, 1H), 7.44 (t, J = 7.6Hz,
S 1H)
OH O
(o)
N "’\é 1H-NMR(CDCI3)8 :2.37 (d, J = 13.2Hz, 1H), 2.57 (d, J = 12.4Hz,
X N~N/\/ 1H), 2.79-2.87 (m, TH), 2.90-3.03 (m, 2H), 4.08 (d, J = 13.6Hz, 1H),
m-9 3 4.64 (d, J = 10.8Hz, 1H), 5.05 (d, J = 12.0Hz, 1H), 5.19 (s, TH),
@ Q 5.25-5.32 (m, 1H), 5.78 (d, J = 7.6Hz, 1H), 6.66 (d, J = 7.6Hz, 1H),
E 6.84 (t, J = 7.6Hz, 1H), 6.90-7.20 (m, 5H).
s
F
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[%%2]
No. &h H-NMR or LC/MS
OH O
0. N 1H-NMR{CDCI3)& :3.06 (t, J = 11.6Hz, 1H), 347 (t, J = 11.2Hz,
|/1 1H), 3.50-3.63 (m, 2H), 3.80 (d, J = 11.6Hz, 1H), 3.94 (d, J =
=10 N 11.2Hz, 1H), 4.58 (d, J = 9.6Hz, 1H), 4.69 (d, J = 13.6Hz, 1H), 557

O

(/)

(d, J = 13.6Hz, 1H), 5.75 (d, J = 7.6Hz, 1H), 5.90 (s, 1H), 6.78 (d, J
= 7.6Hz, 1H), 6.85 (t, J = 7.6Hz, 1H), 7.04-7.17 (m, 5H), 7.35-7.42
(m, 1H).

-1

Q
X
o

¢

il Z

-

g
e

-

1H-NMR(CDCI3)d :3.04 (t, J = 12.0Hz, 1H), 3.47 (t, J = 11.6Hz,
1H), 3.59 (t, J = 11.2Hz, 1H), 3.82 (d, J = 12.0Hz, 1H), 387 (d, J =
10.8Hz, 1H), 4.08 (d, J = 14.0Hz, 1H), 4.56 (d, J = 11.6Hz, 1H), 4.68
(d, J = 13.6Hz, 1H), 5.17 (d, J = 14.0Hz, 1H), 5.24 (s, 1H), 5.75 (d,
J = 8.0Hz, 1H), 6.69 (d, J = 7.6Hz, 1H), 6.80-6.88 (m, 2H), 6.98 (t,
J = 88Hz, 1H), 7.04-7.16 (m, 3H).

f-12

o}

O
2 VA
Nz
e—z
W,

n

e

1H-NMR(CDCI3)5 :3.04 (t, J = 12.8Hz, 1H), 3.40-3.62 (m, 3H),
3.82 (d, J = 12.0Hz, 1H), 3.96 (d, J = 11.2Hz, 1H), 458 (d, J =
9.6Hz, 1H), 4.68 (d, J = 13.6Hz, 1H), 5.19 (s, 1H), 5.49 (d, J =
13.6Hz, 1H), 5.74 (d, J = 7.6Hz, 1H), 6.68 (d, J = 7.2Hz, 1H), 6.85
(t, J = 7.6Hz, 1H), 7.08 (d, J = 7.6Hz, 1H), 7.06-7.16 (m, 3H), 7.21
(t, J =8.8Hz, 1H).

=13

I
O

i__z)

F

auitilZ

9,

F

1H-NMR{CDCI3)5 :3.04 (t, J = 12.0Hz, 1H), 347 (t, J = 12.0Hz,
1H), 3.58 (t, J = 10.8Hz, 1H), 3.69 (d, J = 13.6Hz, 1H), 381(d, J =
12.0Hz, 1H), 3.94 (d, J = 11.2Hz, 1H), 457 (d, J = 13.6Hz, 1H), 4.69
(d, J = 140Hz, 1H), 5.59 (d, J = 13.6Hz, 1H), 5.79 (d, J = 7.6Hz,

1H), 5.96 (s, 1H), 6.63 (d, J = 7.6Hz, 1H), 6.81-6.88 (m, 1H), 6.96 (t,

J = 9.6Hz, 1H), 7.04-7.13 (m, 2H), 7.17 (d, J = 7.6Hz, 1H), 7.38-
7.45 (m, 1H).

l-14

1H-NMR (CDCI3) & : 3.00~3.07 (m, 1H), 3.47 (td, J =120, 2.6 Hz,
1H), 3.57-3.62 (m, 2H), 3.82 (dd, J = 11.9, 3.3 Hz, 1H), 3.97 (dd, J
= 11.1, 2.9 Hz, 1H), 4.60 (dd, J = 10.0, 3.0 Hz, 1H), 4.68 (dd, J =
13.6, 2.0 Hz, 1H), 5.20 (s, 1H), 5.47 (d, J = 13.4 Hz, 1H), 5.76 (d, J
=78 Hz, 1H), 6.70 (d, J = 7.8 Hz, 1H), 6.82-6.86 (m, 1H), 6.98 (dd,
J =87, 25 Hz, 1H), 7.07-7.16 (m, 4H), 7.35 (dd, J = 8.3, 5.5 Hz,
1H).

=15

1H-NMR (CDCI3) & : 3.02-3.09 (m, 1H), 3.47 (td, J =11.9, 2.6 He,
1H), 3.56-3.62 (m, 2H), 3.82 (dd, J = 11.9, 3.3 Hz, 1H), 3.96 (dd, J
=11.2, 3.0 Hz, 1H), 4.59 (dd, J = 10.0, 3.1 Hz, 2H), 469 (dd, J =
13.6, 2.3 Hz, 2H), 5.20 (s, 1H), 5.47 (d, J = 13.4 Hz, 1H), 5.75(d, J
=178 Hz, 1H), 6.71 (d, J = 7.8 Hz, 1H), 6.82-6.87 (m, 1H), 7.05-
7.14 (m, 3H), 7.25 (d, J = 2.1 Hz, 1H), 7.31 (d, J = 8.2 Hz, 1H), 7.41

(dd, J = 8.2, 2.1 Hz, 1H).

C196756PA.docx

-66-



201702245

(%3]

No.

H-NMR or LC/MS

n-16

1H-NMR (CDCI3) & : 3.01-3.09 (m, 1H), 3.47 (td, J = 11.9, 2.6 Hz,
1H), 3.59 (t, J = 10.5 Hz, 1H), 3.72 (dd, J = 13.6, 0.9 Hz, 1H), 3.82
(dd, J =120, 3.2 Hz, 1H), 3.95 (dd, J = 11.0, 3.0 Hz, 1H), 4.58 (dd,
J =100, 3.1 Hz, 1H), 4.70 (dd, J = 13.6, 2.3 Hz, 1H), 563 (d, J =
13.6 Hz, 1H), 5,80 (d, J = 7.8 Hz, 1H), 5.95 (s, 1H), 6.76 (dd, J =
1.8, 1.4 Hz, 1H), 6.82 (t, J = 7.8 Hz, 1H), 7.06 (d, J = 7.8 Hz, 1H),
710 (¢, J =9.1 Hz, 1H), 7.17 (d, J = 7.5 Hz, 1H), 7.29 (dd, J = 7.9,
1.5 Hz, 1H), 7.42 (td, J = 8.0, 5.6 Hz, 1H).

=17

1TH-NMR (CDCI3) & : 2.97-3.04 (m, 1H), 3.47 (td, J=11.9, 2.7 Hz,
1H), 3.60 (t, J = 10.7 Hz, 1H), 3.82 (dd, J = 12.0, 3.1 Hz, 1H), 3.94-
4.00 (m, 2H), 4.58 (dd, J = 10.0, 3.0 Hz, 1H), 4.68 (dd, J = 13.7, 2.1
Hz, 1H), 5.39 (s, 1H), 5.73 (d, J = 14.6 Hz, 1H), 5.77 (d, J = 7.8 Hz,
1H), 6.70 (d, J = 74 Hz, 1H), 6.82-6.86 (m, 1H), 7.01 (d, J = 7.7 Hz,
1H), 7.08-7.15 (m, 2H), 7.40-7.45 (m, 2H), 7.80-7.83 (m, 1H).

n-18

TH-NMR(CDCI3)& :2.39 (s, 3H), 3.00 (t, J = 11.6Hz, TH), 3.47 (¢,
J = 13.2Hz, 1H), 3.50-3.61 (m, 2H), 3.80 (d, J = 12.0Hz, 1H), 3.95
(d, J = 11.2Hz, 1H), 4.60 (d, J = 10.0Hz, 1H), 4.68 (d, J = 13.6Hz,
1H), 5.62 (d, J = 13.2Hz, 1H), 5.73 (s, 1H), 5.77 (d, J = 7.6Hz, 1H),
6.73 (d. J = 8.0Hz, 1H), 6.82 (t, J = 6.0Hz, 1H), 7.07-7.20 (m, 6H).

n-19

1H-NMR (CDCI3) & : 2.95-3.03 (m, 1H), 3.43-3.49 (m, 2H), 359 (t,
J =10.6 Hz, 1H), 3.81 (dd, J = 12,0, 3.2 Hz, 1H), 3.97 (dd, J = 11.2,
3.0 Hz, 1H), 408 (d, J = 13.7 Hz, 1H), 4.60 (dd, J = 100, 3.0 Hz,
1H), 4.67 (dd, J = 13.6, 2.3 Hz, 1H), 5.23 (dd, J = 13.7, 2.1 Hz, 1H),
5.31 (s, 1H), 5.76 (d, J = 7.7 Hz, 1H), 6.70 (d, J = 7.5 Hz, 1H), 6.81-
6.86 (m, 1H), 7.02-7.14 (m, 4H), 7.20-7.30 (m, 1H).

[-20

TH-NMR(CDCI3)& :3.09 (t, J = 12.8Hz, 1H), 3.48 (t, J = 11.6Hz,
1H), 3.55-3.62 (m, 2H), 3.81(d, J = 11.6Hz, 1H), 3.93(d, J =
10.8Hz, 1H), 4.53 (d, J = 9.6Hz, 1H), 4.69 (d, J = 13.2Hz, 1H), 5.68
(d, J = 12.8Hz, 1H), 5.76 (d, J = 6.8Hz, 1H), 6.26 (s, 1H), 6.80-6.88
(m, 2H), 7.05-7.15 (m, 3H), 7.24-7.28 (m, 1H), 7.34 (t, J = 7.6Hz,
1H), 7.39 (d, J = 8.0Hz, 1H).

ln-21

1H-NMR(CDCI3)8 :1.85-1.98 (m, 1H), 2.10~2.23 (m, 2H), 2.31-
2.43 (m, 1H), 2.69 (t, J = 10.8Hz, 1H), 4.09 (d, J = 13.2Hz, 1H),
4.51 (d, J = 12.4Hz, 1H), 4.77 (d, J = 13.6Hz, 1H), 5.20-5.30 (m,
1H), 5.78 (d, J = 7.2Hz, 1H), 5.77 (d, J = 7.6Hz, 1H), 6,68 (d, J =
1.2Hz, 1H), 6.81-6.88 (m, 1H), 6.96-7.02 (m, 1H), 7.05~7.17 (m,
4H).
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[#4]
No. [r3 H~NMR or LC/MS
OH O 5
0.
NN [TH-NMR (CDCI3) & : 1.22 (d, J = 7.2 Hz, 3H), 3.49-3.58 (m, 4H),
\ N.N)\,o 3.95 (dd, J = 10.8, 2.8 Hz, 1H), 4.08 (d, J = 13.8 Hz, 1H), 4.74 (dd,
1-22 T J =10.0, 2.8 Hz, 1H), 4.99-5.05 (m, 1H), 5.22 (s, 1H), 5.30 (dd, J =
@ O 138, 2.3 Hz, 1H), 5.75 (d, J = 7.8 Hz, 1H), 6.69 (d, J = 7.7 Hz, 1H),
F 8.84 (t, J = 7.0 Hz, 1H), 6.97-7.02 (m, 2H), 7.08-7.14 (m, 3H).
/ s
OH O
o N 1H-NMR (CDCI3) & : 1.29~1.87 (m, 8H), 2.67 (td, J = 13.5, 2.6 Hz,
Ney 1H), 3.54-3.66 (m, 5H), 408 (d, J = 13.7 Hz, 1H), 447 (dd, J =
m-23 T O [12.0. 2.3 Hz, 1H), 461 (dd, J = 13.8, 3.1 Hz, 1H), 5.24-5.33 (m, 2H),
O Q 5.79 (d, J = 7.8 Hz, 1H), 6.68 (d, J = 7.5 Hz, 1H), 6.83-6.87 (m, 1H),
F 6.98-7.15 (m, 5H).
F
OH O
O "Xr N 1H-NMR (CDCI3) & :1.47-1.75 (4H, m), 1.80-2.02 (2H, m), 2.53
SN (1H, t, J = 12.1 Hz), 3.57 (1H, d, J = 13.1 Hz), 430 (1H, d, J = 11.1
1l-25 N Hz), 4.70 (1H, d, J = 13.1 Hz), 5.21 (1H, s), 5.59 (1H, d, J = 13.4
A Hz), 5.80 (1H, d, J = 7.3 Hz), 6.69 (1H, d, J = 7.6 Hz), 6.81 (1H, s),
O O 7.08-7.11 (3H, m), 7.20-7.44 (4H, m)
OH O
(o] N N
SN, ., F |TH-NMR(CDCI3) & : 1.82-2.17 (5H, m), 2.59-2.76 (1H, m), 2.84
=26 N 74,: (1H, t, J = 11.5 Hz) 4.09 (1H, d, J = 13.8 Hz), 4.63-4.69 (2H, m),
: F 522 (1H, s), 5.27 (1H, dd, J = 13.9, 2.4 Hz), 5.79 (1H, d, J = 7.7
. O Q Hz), 6.68 (1H, d, J = 7.7 Hz), 6.83-6.87 (1H, m), 7.15-6.96 (5H, m).
OH O
O 1H-NMR (CDCI3) & : 1.49-1.79 (m, 4H), 1.89 (d. J = 10.4 Hz, 1H),
~Ney 1.99 (d, J = 11.8 Hz, 1H), 2.54 (td, J = 12.7, 2.4 Hz, 1H), 3.93 (d, J
l-27 T =14.4 Hz, 1H), 4.27 (dd, J = 11.4, 2.6 Hz, 1H), 473 (d, J = 14.7 Hz,
Q O 1H), 5.35 (s, 1H), 5.78-5.82 (m, 2H), 6.69 (d, J = 7.8 Hz, 1H), 6.81-
6.85 (m, 1H), 7.03 (d, J = 7.7 Hz, 1H), 7.07-7.14 (m, 2H), 7.38-7.44
S (m, 2H), 7.78-7.81 (m, 1H).
F TN
H O
O NN 1H-NMR (CDCI3) & : 1.79 (d, J = 7.2 Hz, 3H), 3.33-3.40 (m, 1H),
N 3.46-3.75 (m, 5H), 3.94 (dd, J = 11.0, 2.9 Hz, 1H), 4.43 (dd, J = 9.7,
(=28 TN 2.7 Hz, 1H), 5.58 (d, J = 13.6 Hz, 1H), 5.81 (d, J = 7.7 Hz, 1H), 6.00
2 (s, TH), 6.65 (d, J = 7.7 Hz, 1H), 6.82~6.88 (m, 1H), 6.94-7.01 (m,
O O 2H), 7.11 (t, J = 9.2 Hz, 1H), 7.17 (d, J = 7.5 Hz, 1H), 7.39-7.44 (m,
s 1H).
F
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[%=5]
No. R H-NMR or LC/MS
OH O
o A 1H-NMR (CDOI3) & : 1.62-1.69 (m, TH), 1.90 (t, J = 12.4 Hz, TH),
Q! 213 (d, J = 13.7 Hz, TH), 2.38-2.46 (m. 2H), 4.09-4.20 (m, 3H),
-2 N 432 (d, J = 63 Hz, 1H), 4.37-4.41 (m. 2H), 4.71 (dd, J = 13.7, 3.4
3 Hz, 1H), 5.23 (s, 1H), 536 (dd, J = 13.7, 2.6 Hz, 1H). 579 (d. J =
. Q 7.8 Hz, 1H), 6.68 (d, J = 7.8 Hz, 1H), 6.82-6.87 (m, 1H), 6.94-6.99
S (m, 1H), 7.05-7.15 (m, 4H).
F
OH O
o J\ 1H-NMR (CDOI3) & : 1.78 (d, J = 7.2 Hz, 3H), 3.26-3.32 (m, 1H),
NN 3.44-3.60 (m, 3H), 372 (dd, J = 11.7. 2.6 Hz, 1H), 3.94 (dd, J =
-3 SN NSO (112,29 Ha, TH), 442 (dd, J = 9.9, 28 Hz, TH), 520 (s, 1H), 5.54
s (d, J = 136 Hz, 1H), 5.76 (d, J = 7.8 Hz, 1H), 6.71 (d, J = 7.7 Hz,
O O 1H), 6.81-6.86 (m, 1H), 6.96-7.04 (m, 2H), 7.07-7.11 (m, 3H), 7.23-
F 7.25 (m, 1H).
S
OH O
S3NY
N N‘N& +
I-31 F = ' LC/MS (ESD:m/z = 480 [M+H]", RT=1.81 min, method (1)
S
OH O
oA 1H-NMR (CDCI3) & : 1.78 (d, J = 7.2 Hz, 3H), 3.25-3.30 (m, 1H),
N 3.44-3.51 (m, 2H), 3.54-3.59 (m, 2H), 3.71 (dd, J = 11.5, 2.6 Hz,
(132 SNy 1H), 3.94 (dd, J = 11.2, 2.8 Hz, 1H), 445 (dd. J = 10.0, 2.8 Hz, 1H),
3 5.28 (s, 1H), 5.51 (d, J = 13.4 Hz, 1H), 5.7 (d, J = 7.7 Hz, 1H), 6.72
O (d, J = 7.7 Hz, 1H), 6.80-6.84 (m, 1H), 7.01 (d. J = 7.7 Hz, 1H),
. 7.08=7.10 (m, 2H), 7.26~7.45 (m, 3H).
H O
0.
NN 1H-NMR(CDCI3) : 0.85(s, 3H), 0.97(s, 3H), 1.34-2.00(m, 4H).
Ny 2.62-2.66(m, 1H),4.05(d, J=13.6Hz, 1H), 4.40~4.48(m, 1H), 4. 56~
-33 8 4.63(m,1H), 5.24(s, 1H), 5.30-5.35(s,1H), 5.80(d, J=7.6Hz, 1H),
O Q 6.68(d, J=7.6Hz, 1H), 6.786.90(m, 1H), 6.95-7.15(m, 4H), 7.16~
F 7.22(m, 1H)
S
F
OH O R
ON N NNF  |1H-NMR (CDCIS) & : 1.86-2.18 (4H, m), 2.30-2.46 (1H, m), 2.90
SNy (1H, dd, J = 30.0, 13.9 Hz), 407 (1H. d, J = 13.7 Hz), 441-4.48
1-34 N (1H, m), 4.99-5.06 (1H, m), 5.20 (1H, s), 5.30 (1H, dd. J = 13.7, 2.4
Q Hz), 5.78 (1H, d, J = 7.8 H2), 6.68 (1H, d, J = 7.8 Hz), 6.83-6.87
F (1H, m), 7.00 (1H, dd, J = 8.3, 4.1 Hz), 7.06~7.17 (4H, m).
O O
O N N .
A ,O< 1H-NMR(CDCI3)5 :0.89(s, 3H), 0.95(s, 3H), 1.25-2.20(m, 4H),
1-35 N 2.30(d, J=12.4Hz, 1H), 4.05(d, J=12.4Hz, 1H), 4.20-4.28(m, 1H),
: O 4.39-444(m, 1H), 5.20(m,1H), 5.33-5.38(m, 1H), 5.78(d, J=7.6Hz,
. 1H), 6.68(d, J=7.6Hz, 1H), 6.80-6.83(m, 1H), 6.88~7.18(m, 5H)
S
F
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[%R6]
No. ] H-NMR or LC/MS
OH O
NN 1H-NMR(CDCI3)5 :0.18-0.25(m, 1H), 0.26-0.35(m, 1H), 0.36-
Ny 0.50(m, 2H), 0.76-0.83(m, 1H), 0.98-1.40(m, 1H), 1.60-2.24(m, 4H),
m-36 z 2.60-2.70(m, 1H), 4.04(d, J=13.6Hz, 1H), 4.32-4.48(m, 1H), 4.69-
@ Q 4.75(m, TH), 5.26(s, TH), 5.77(d, J=8.0Hz, 1H), 6.68(d, J=8.0Hz, 1H),
F” 6.80-6.90(m, 1H), 7.007.18(m, 5H)
F S
H O E
NS
9! ) 1H-NMR (CDCI3) & : 3.26 (dd, J = 14.6, 5.7 Hz, 1H), 385-4.11 (m,
137 N 4H), 4.68 (dd, J = 10.4, 3.6 Hz, 1H), 5.07 (d, J = 14.7 Hz, 1H), 5.22~
: 5.27 (m, 2H), 5.74 (d, J = 7.7 Hz, 1H), 6.69 (d, J = 7.5 Hz, 1H), 6.85
F (t, J = 6.9 Hz, 1H), 6.97-7.15 (m, 5H).
! s
H
O NN 1H-NMR (CDCI3) & : 1.49-1.79 (m, 2H), 1.81 (d, J = 11.9 Hz, 1H),
oA )OW{ 2.08-2.13 (m, 1H), 2.47-2.62 (m, 2H), 4.07-4.10 (m, TH), 4.35 (dd, J
[-38 N £ [5119, 23 Hz, 1H), 484 (dd, J = 134, 4.0 Hz, 1H). 5.25 (s, 1H),
: F 5.31 (dd, J = 13.9, 2.4 Hz, 1H), 5.79 (d, J = 7.7 Hz, 1H), 6.69 (d, J =
_ @ Q 79 Hz, 1H), 6.83-6.87 (m. 1H). 6.97-7.00 (m, 1H), 7.06-7.15 (m,
S 4H).
F
H O
O AN 1H-NMR(CDCI3)5 :1.31-1.44 (m, 1H), 1.58 (g, J = 11.6Hz, 1H),
oW | 2.05 (d, J = 10.8Hz, TH), 2.26 (d, J = 11.6Hz, 1H), 2.47 (t, J =
—_ N 0~ |11.2Hz, 1H), 3.31 (s, 3H), 3.40-3.48 (m, 1H), 4.06 (d, J = 13.6Hz,
3 1H), 424 (d, J = 10.0Hz, TH), 4.68-4.76 (m, 1H), 5.23 (s, 1H), 5.34
. O (d, J = 13.6Hz, 1H), 5.78 (d, J = 7.6Hz, 1H), 6.68 (d, J = 7.6Hz, 1H),
s 6.84 (t, J = 7.6Hz, 1H), 6.95-7.00 (m, 1H), 7.03-7.15 (m, 4H).
OH O
O A 1H-NMR (GDOCI3) & : 0.94 (3H, d, J = 7.2 Hz), 1.45-1.86 (5H, m),
Q! J 1.86-2.12 (1H, m), 2.79 (1H, dd, J =133, 3.5 Hz), 4.05 (1H, d, J =
=40 ‘N 13.7 Hz), 4.27 (1H, dd, J = 11.6, 2.4 Hz), 456 (1H, d, J = 13.2 Hz),
: 5.36 (1H, dd, J = 13.6, 2.4 Hz), 5.20 (1H, 5), 5.79 (1H, d, J = 7.7
- O O Hz), 6.69 (1H, d, J = 7.4 Hz), 6.81-6.87 (1H, m), 6.95-7.01 (1H, m),
7.05-7.14 (4H, m).
F
OH
o 1 1H-NMR (CDOI3) & : 0.96 (3H, d, J = 6.5 Hz), 1.16-1.20 (1H, m),
XN 1.34-1.40 (1H, m), 1.64-1.79 (3H, m),. 1.85-1.89 (1H, m), 2.52 (1H,
Ny td, J = 13.1, 2.6 Hz), 405 (1H, d, J = 13.8 Hz), 4.28 (1H, dd, J =
-41 7 115, 2.2 Hz), 470 (1H, dd, J = 133, 3.6 Hz), 523 (1H, s), 5.36 (1H,
@ O dd, J = 13.7, 2.4 Hz), 5.79 (1H, d, J = 7.8 Hz), 6.68 (1H, d, J = 7.5
F Hz), 6.82-6.86 (1H, m), 6.98 (1H, dd, J = 8.3, 5.3 Hz),7.02-7.15 (4H,
F m).
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(7]
No. ZH F-NMR or LC/MS
o4 O
O AN |TH-NMR (GDCI3) & : 0.91 (3H. d, J = 6.6 Hz), 1.22-1.29 (2H, m),
- Q 1.57-1.87 (5H, m), 1.96 (1H, d, J = 13.6 H2), 218 (1H, t, J = 12.4
142 N Hz), 4.05 (1H, d, J = 13.9 Hz), 4.25 (1H, dd, J = 11.4, 2.5 H2), 457-
z 4.65 (1H, m), 5.22 (1H, s), 5.35 (1H, dd, J = 138, 2.4 Hz), 5.78 (1H,
F d, J = 7.6 Hz), 6.68 (1H, d, J = 7.8 Hz), 6.82-6.86 (1H, m), 6.94-
s 7.01 (1H, m),7.03-7.15 (4H, m).
F
OH O 1H-NMR (CDCI3) & : 1.55 (1H, ddd, J = 26.3, 13.0, 4.6 Hz), 1.74
NN N (1H, q, J = 12.3 Hz), 1.89 (1H, d, J = 13.1 Hz), 2.09 (1H, d, J = 12.7
SN /O)(F Hz), 258 (1H, td, J = 13.2, 2.6 Hz), 2.40-2.52 (1H, m), 3.54 (1H, d,
M-43 N E |J=134 Hz), 435 (1H, dd, J = 11.7, 2.3 Hz), 4.84 (1H, dd, J = 134,
2 F 3.8 Hz), 5.23 (1H, s), 5.57 (1H, d, J = 13.4 Hz), 5.80 (1H, d, J = 7.7
E @ O Hz). 6.69 (1H, d. J = 7.7 Hz), 6.82-6.86 (1H, m), 6.98 (1H, td, J =
s 8.2, 2.6 Hz), 707-7.14 (4H, m), 7.20 (1H, dd, J = 8.3, 5.5 Hz).
OH O
o .
N )NJ,F TH-NMR(CDCI3)5 :1.83-2.00 (m, 1H), 2.08-2.23 (m, 2H), 2.37 (t.
Ney J = 13.6Hz, 1H), 2.74 (t, J = 13.2Hz, 1H), 3.63 (d, J = 13.6Hz, TH),
1144 F = F |451(d, J=11.6Hz, 1H), 4.76-4.84 (m, 1H), 5.54 (d. J = 13.2Hz,
(\, 1H), 579 (d, J = 80Hz, 1H), 5.87 (s, TH), 6.77 (d. J = 7.2Hz, 1H),
@ O 6.85 (t, J = 7.2Hz, 1H), 7.04-7.18 (m, 5H), 7.35-7.43 (m, 1H).
S
OH O
O NN 1H-NMR(CDCI3)3 :0.82 (s, 3H), 0.96 (s, 3H), 1.30-1.61 (m, 4H),
A )3( 2.71 (t. J = 13.2Hz, 1H), 1.99 (d, J = 12.8Hz, 1H), 254 (t, J =
(45 12.8Hz, 1H), 4.04 (d, J = 13.6Hz, 1H), 427 (dd, J = 2.0Hz, 11.2Hz,
1H), 4.69-4.74 (m, 1H), 5.23 (s, 1H), 5.35 (dd, J = 2.4Hz, 13.6Hz,
1H), 5.77 (d, J = 7.6Hz, 1H), 6.68 (d, J = 7.6Hz, 1H), 6.80~6.86 (m,
1H), 6.95-7.00 (m, 1H), 7.03-7.14 (m, 4H).
A 1H-NMR(CDCI3)& :1.83-2.00 (m, 1H), 2.07-2.27 (m, 2H), 2.37 (¢,
Q! QF J = 13.2Hz, 1H), 2.67 (t, J = 13.2Hz, 1H). 354 (d, J = 13.2Hz, 1H),
45 ‘N CT |451(d, 9= 1124z, 1H), 475482 (m, 1H), 5.24 (s, TH), 550 (d, J
5 = 13.2Hz, 1H), 5.77 (d, J = 7.2Hz, 1H), 6.68 (d, J = 7.6Hz, 1H),
O O 6.80-6.86 (m, 1H), 6.95-7.02 (m, 1H), 7.05-7.14 (m, 4H), 7.16-7.23
F (m, 1H)
OH O
o 1H-NMR(CDCI3)3 :0.82 (s, 3H), 0.97 (s, 3H), 1.24-1.44 (m, 2H),
NN 1.46-1.60 (m, 2H), 2.58-2.68 (m, 1H), 3.50 (d, J = 13.2Hz, 1H), 4.44
(47 NNy (dd, J = 2.8Hz, 11.6Hz, TH), 457 (dd, J = 2.8Hz, 13.2Hz, 1H), 5.23
T (s, 1H), 5.58 (d, J = 13.6Hz, 1H), 5.78 (d, J = 7.6Hz, 1H), 6.68 (d, J
O = 7.6Hz, 1H), 6.80-6.86 (m, 1H), 6.95-7.03 (m, 2H), 7.05-7.13 (m,
F 3H), 7.18-7.24 (m, 1H).
OH O
o 1H-NMR(CDCI3)8 :0.10-0.16 (m, 1H), 0.25-0.31 (m, 1H), 0.36-
NN 0.49 (m, 2H), 0.79 (d, J = 14.0Hz, 1H), 0,98 (d, J = 12.8Hz, 1H),
Ny 1.92-2.03 (m, 1H), 2.18 (¢, J = 12.0Hz, 1H), 2.65-2.77 (m, 1H), 3.58
[11-48 F S (d, J = 13.6Hz, 1H), 4.45 (dd, J = 2.4Hz, 11.6Hz, 1H), 4.73 (dd, J =
: 3.6Hz, 13.2Hz, 1H), 5.58 (d, J = 13.6Hz, 1H), 5.81 (d, J = 7.6Hz.
O O 1H), 5.88 (s, 1H), 6.78 (d, J = 7.2Hz, 1H), 6.81-6.88 (m, 1H), 7.05~
< 7.16 (m, 5H), 7.34-7.43 (m, 1H).
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[ 8]

No.

H-NMR or LC/MS

liI-49

1H-NMR (CDCI3) & : 0.95 (d, J = 6.5 Hz, 3H), 1.12-1.24 (m, 1H),
1.36 (dd, J = 24.1, 11.7 Hz, 1H), 1.48-1.75 (m, 2H), 1.86 (d, J =
12.7 Hz, 1H), 2.59 (td, J = 13.1, 2.8 Hz, 1H), 359 (d, J = 13.3 Hz,
1H), 4.28 (dd, J = 11.5, 2.4 Hz, 1H), 473 (dd, J = 13.6, 3.0 Hz, 1H),
5.66 (d, J = 13.3 Hz, 1H), 5.79 (d, J = 7.7 Hz, 1H), 5.85 (s, 1H),
6.77-6.79 (m, 1H), 6.82-6.86 (m, 1H), 7.03-7.11 (m, 3H), 7.14 (d, J
= 7.7 Hz, 2H), 7.36 (td, J = 8.0, 5.5 Hz, 1H).

[1-50

1H-NMR (CDCI3) & : 0.95 (d, J = 6.5 Hz,.3H), 1.12-1.28 (m, 1H),
1.36 (g, J = 12.0 Hz, 1H), 1.63-1.78 (m, 3H), 1.86 (d, J = 12.8 Hz,
1H), 2.52 (td, J = 13.1, 2.8 Hz, 1H), 3.51 (d, J = 13.4 Hz, 1H), 4.28
(dd, J = 11.6, 2.3 Hz, 1H), 4.69 (dd, J = 13.5, 3.3 Hz, 1H), 5.22 (s,
1H), 5.62 (d, J = 134 Hz, 1H), 5.78 (d, J = 7.7 Hz, 1H), 6.68 (d, J =
7.7 Hz, 1H), 6.81-6.85 (m, 1H), 6.97 (td, J = 8.3, 2.6 Hz, 1H), 7.05-
7.10 (m, 4H), 7.20 (dd, J = 8.4, 5.4 Hz, 1H).

li-51

TH-NMR (CDCI3) & : 1.17 (d, J = 6.1 Hz, 3H), 2.61 (dd, J = 13.3,
10.7 Hz, 1H), 3.54-3.59 (m, 1H), 3.64 (t, J = 10.6 Hz, 1H), 3.96 (dd,
J =111, 2.9 Hz, 1H), 407 (d, J = 13.8 Hz, 1H), 4.54 (dd, J = 10.0,
2.9 Hz, 1H), 4.64 (dd, J = 13.4, 2.3 Hz, 1H), 5.26-5.30 (m, 2H), 5.75
(d, J =7.7Hz, 1H), 6.68 (d, J = 7.7 Hz, 1H), 6.85 (t, J = 7.2 Hz,
1H), 6.98-7.03 (m, 2H), 7.07-7.15 (m, 3H).

[1-52

1H-NMR(CDCI3)& :1.16 (d, J = 6.0Hz, 3H), 2.55-2.65 (m, 1H),
3.48-3.60 (m, 2H), 3.64 (t, J = 10.4Hz, 1H), 3.94 (dd, J = 2.8Hz,
11.2Hz, 1H), 4.54 (dd, J = 2.8Hz, 10.0Hz, 1H), 4.62 (dd, J = 2.0Hz,
13.6Hz, 1H), 5.25 (s, 1H), 5.54 (d, J = 13.2Hz, 1H), 5.74 (d, J =
7.2Hz, 1H), 6.68 (d, J = 7.2Hz, 1H), 6.79-6.86 (m, 1H), 6.96-7.05
(m, 2H), 7.05-7.15 (m, 3H), 7.17-7.24 (m, 1H).
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[ 9]
No. £ H-NMR or LC/MS
OH O
oﬁ)\N 1H-NMR (CDCI3) & : 1.45-1.74 (m, 4H), 1.85 (d, J = 12.0Hz,
SNy 1H), 1.95-2.02 (m, 1H), 2.61 (t, } = 12.4Hz, 1H), 3.58 (d, ) =
1-53 [ 14.0Hz, 1H), 4.27 (d, 3 = 10.8Hz, 1H), 4.74 (d, J = 12.4Hz, 1H),
: 5.65 (d, J = 14.0Hz, 1H), 5.78 (d, J = 6.8Hz, 1H), 5.85 (s, 1H),
O O 6.75-6.88 (m, 2H), 7.02-7.15 (m, 5H), 7.34-7.40 (m, 1H).
S
OH O
Oj\i\)LN 1H-NMR(CDCI3)5:1.47-2.05(m, 6H), 2.50-2.58(m, 1H), 3.51(d,
. O 3=12.0Hz, 1H), 4.26-4.31(m, 1H), 4.68-4.74(m, 1H), 5.22(s,
- N 1H), 5.62(d, J=13.6Hz, 1H), 5.77(d, J=7.6Hz, 1H), 6.68(d,
O O 1=7.6Hz, 1H), 6.80-6.82(m, 1H), 6.88-7.02(m, 1H), 7.03-
F” 7.15(m, 5H)
S
OH O 1H-NMR (CDCI3) & : 0.12-0.18 (m, 1H), 0.25-0.31 (m, 1H),
ENN 0.36-0.49 (m, 2H), 0.78 (d, J = 14.0Hz, 1H), 0.99 (d, ) =
Sy 12.4Hz, 1H), 1,92-2.00 (m, 1H), 2.18 (t, J = 11.6Hz, 1H), 2.58-
-85 2.68 (m, 1H), 3.48 (d, ) = 13.2Hz, 1H), 4.44 (dd, J = 2.0Hz,
O O 11.6Hz, 1K), 4.70 (dd, J = 3.2Hz, 12.8Hz, 1H), 5.24 (s, 1H),
Fm 5.53 (d, ) = 13.6Hz, 1H), 5.77 (d, J = 8.0Hz, 1H), 6.89 (d, ] =
s 7.2Hz, 1H), 6.80-6.87 (m, 1H), 6.95-7.02 (m, 2H), 7.03-7.14
(m, 3H), 7.20-7.26 (m, 1H).
OH O
oA = (CDCI3) 8: 7.36 (1H, t, 3 = 6.9 Hz), 7.29-7.19 (4H, m), 7.16
A (1H, d, ) = 7.8 Hz), 6.95 (1H, t, J = 7.2 Hz), 6.68 (1H, d, ) =
o568 N 7.5 Hz), 6.54 (1H, d, J = 7.7 Hz), 5.69 (1H, d, J = 7.4 Hz), 5.15
O O (1H, 5), 4.63 (1H, d, J = 13.1 Hz), 4.48 (1H, d, J = 9.7 H2),
. 3.94-3.85 (2H, m), 3.79-3.69 (2H, m), 3.50-3.39 (2H, m), 3.02
(1H, t, 3 = 13.7 Hz), 2.92 (2H, t, J = 11.7 Hz).
OH O
Oﬁ/‘LN 1H-NMR: 7.20 (dd, J = 8.6, 5.5 Hz, 1H), 7.14-7.08 (m, 3H),
SN Q F 17.03-6.97 (m, 2H), 6.85-6.82 (m, 1H), 6.68 (d, J =7.7 Hz, 1H),
-57 N F%F 5.81 (d, ) =7.5 Hz, 1H), 5.53 (d, J =13.6 Hz, 1H), 5.21 (s, 1H),
O 4.69-4.63 (m, 1H), 3.54 (d, ) =13.6 Hz, 1H), 2.85-2.80 (m, 1H),
F < 2.66 (brs, 1H), 2.15-2,00 (m, 2H), 1.95-1.80 (m, 2H)
oh O 1H-NMR (CDCI3) &: 0.90 (d, J = 6.5 Hz, 3H), 1.23 (ddd, ) =
Oy /NO 25.6, 12.8, 4.1 Hz, 1H), 1.63-1.86 (m, 3H), 1.95 (d, J = 13.7
SN Hz, 1H), 2.17 (t, J = 12.3 Hz, 1H), 3.51 (d, J = 13.4 Hz, 1H),
11-58 : 4.25 (d, J = 11.0 Hz, 1H), 4.60 (d, J = 12.0 Hz, 1H), 5.21 (s,
F 1H), 5.61 (d, 3 = 13.3 Hz, 1H), 5.78 (d, J = 7.7 Hz, 1H), 6.68
. (d, ] = 7.8 Hz, 1H), 6.83 (t, J = 6.7 Hz, 1H), 6.99 (t, J = 8.2 Hz,
1H), 7.05-7.09 (m, 4H), 7.20 (dd, J = 8.1, 5.7 Hz, 1H).
OH O
O NN 1H-NMR (CDCI3) 5 : 1.45-1.79 (m, 4H), 1.87 (d, J = 10.8Hz,
U ,O 1H), 1.99 (d, J = 12.8Hz, 1H), 2.54 (t, J = 12.8Hz, 1H), 4.04 (d,
-6 Y J = 13.6Hz, 1H), 4.27 (dd, J = 2.0Hz, 11.2Hz, 1H), 4.69-4.74
O O (m, 1H), 5.23 (s, 1H), 5.35 (dd, ) = 2.4Hz, 13.6Hz, 1H), 5.77
F” (d, ) = 7.6Hz, 1H), 6.68 (d, J = 7.6Hz, 1H), 6.80-6.86 (m, 1H),
F 6.95-7.00 (m, 1H), 7.03-7.14 (m, 4H).
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m4E&YII-2(1.00 g+ 2.07 mmol) DMA(S ml) & %% R INE
B LR S BF B5(0.483 g » 3.10 mmol) B i L $%(0.572 g > 4.14 mmol)
1L $%(0.343 g 2.07 mmol) » FRESOC WA 6/NEF - T 5 K FE
BARJIDMA(l mD)IIBFH 6/NF - R ERSHANZEZ R » ANIIDMA(6
ml) » JA50°C TS - ETHEIE - WKBAATHAEEZER
A1 mol/LEEEZI/K (10 ml) K /K (4 ml)If #EHE L/NEF - JEELAT AT 2 &
A2 0 R60°C TETI/NEERBEE G MES{ESWI-6(1.10 g 1.93
mmol » FEZI3%) -

1H-NMR (DMSO-D6) & : 2.91 - 2.98 (1H, m), 3.24 - 3.31 (1H, m),
3.44 (1H, t, J = 10.4 Hz), 3.69 (1H, dd, J = 11.5, 2.8 Hz), 3.73 (3H, s),
4.00 (1H, dd, J = 10.8, 2.9 Hz), 4.06 (1H, d, ] = 14.3 Hz), 4.40 (1H, d, J
= 11.8 Hz), 4.45 (1H, dd, J = 9.9, 2.9 Hz), 5.42 (1H, dd, J = 14.4, 1.8
Hz), 5.67 (1H, d, ] = 6.5 Hz), 5.72 - 5.75 (3.H', m), 6.83 - 6.87 (1H, m),
7.01 (1H, d, J = 6.9 Hz), 7.09 (1H, dd, J = 8.0, 1.1 Hz), 7.14 - 7.18 (1H,
m), 7.23 (1H, d, J = 7.8 Hz), 7.37 - 7.44 (2H, m).
B Bl S
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RERBETHRICTHAFHEEFEE(B00 mg 2.33 mmol)Ed
{E&#130(330 mg » 2.79 mmol)Z = & F (6.0 mL)7E TR M IE (207
pL > 2.56 mmol) » WHROC THFI00E » AREZER - EMMBERELN
B o M RFERAI2 mol/LEERE - FIF S HFETRN - FIHSEN
HKRKRAERER S  FIHBKREBEETEZRE  REEBTRHAERZ
AR MESIESY31(440 mg » FEZFI0%) -

1H-NMR (CDCI3) & : 1.65 (s, 6H), 3.77 (s, 3H), 5.71 (s, 2H).
5258 |

{# {5 & ¥ 111-2(300 mg @ 0.62 mmol) ~ B AZ $8 (172 mg » 1.24
mmol) ~ F{E#F (103 mg > 0.62 mmol)é2{E&#31(261 mg > 1.24 mmol)
ABETRDMA(3.0 mL)d » jR80TC T#HHEI/NEF - [0 R ER A2 mol/L
B FRCBRZBETRI - I ARMEKKAERE LS  FIRAE
KRB ST RG> WREB TR AHZBLR - EOAWBEERER
A(EG-FEHEMESZBEETA@(L > MEBESWI-61(350
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mg » E #F86%) -

1H-NMR (CDCI3) & : 1.63 (s, 3H), 1.67 (s, 3H), 2.86 - 2.93 (m,
1H), 3.38 - 3.61 (m, 2H), 3.68 - 3.78 (m, 4H), 3.90 - 3.96 (m, 1H), 4.06
(d, J = 14.0Hz, 1H), 4.51 (dd, J = 2.0 Hz, 9.6 Hz, 1H), 4.65 (d, ] = 12.4
Hz, 1H), 5.21 (d, J = 14.4 Hz, 1H), 5.36 (s, 1H), 5.80 - 5.95 (m, 3H),
6.85 - 6.92 (m, 2H), 7.03 - 7.22 (m, 5H).

B pl6
[{E42]
o o 1
O O
W\:/\N(‘LD EAVEN NN
= —_— N N)\,O
SO o ¥
Hi-2 ] -4

E{E& #II1-2(90 mg » 0.186 mmol)Z Z & F (2 mL)FHR NN Z
B ET(0.053 mL » 0.558 mmol) + = Z ##(0.077 mL » 0.558 mmol) - fif &
E 2 DMAP » iR EB T2/ - RNREB T K IERZ 5B 2 83
= FHYBELEENAEN-FR)YRESZBAEETHL - =
T2 BRAIE H EEEHEE  ETEIN  ZFLESLELEYII-
4(71 mg ° 73%) °

1H-NMR (CDCI3) & : 2.46 (s, 3H), 2.88 - 2.99 (m, 1H), 3.35 - 3.50
(m, 1H), 3.60 - 3.65 (m, 1H), 3.75 - 3.83 (m, 1H), 3.90 -4.00 (m, 1H),
4.05 (d, J = 14.0 Hz, 1H), 4.52 - 4.57 (m, 1H), 4.60 - 4.70 (m, 1H), 5.24
- 5.34 (m, 1H), 5.35 (s, 1H), 5.88 (d, J = 7.6 Hz, 1H), 6.85 - 6.82 (m,
1H), 6.90 - 7.05 (m, 2H), 7.06 - 7.20 (m, 4H)
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LC/MS (ESI) : m/z = 526.2 [M+H]", RT=1.87 min, method (1)
B BT
[{E43]

O
'S S
0)

(0]
O 0 X N
30 —» C|/|L0><'(O\ —_— ™ N\NJ\,O

F
1-65

E1F R

RERBETHROCTHZXRKA(B00 mg > 2.54 mmol)Z — & H
$52(6.0 mL)ZE R HOMEE (257 ul > 3.17 mmol) M #HE 15388 - Hik -
[ 52 FE A B & 9130377 mg > 1.27 mmol) Z Z & B K2 (1.0 mL)E
B ROCTHEISTER  FREEMR  EMEHISOE - NEE
THRHRERRMEE  ANZKIEG.0 mL) - ETHRIKE - REKEB TR
BRABER > MEFLEY32(380 mg) -
F20 B

MAO0C T E{E&II1-2(350 mg » 0.724 mmol)Z Z & FH (3.5 mL)
BRI E & ¥ 32(196 mg 0 1.09 mmol) ~ = Z (301 uL » 2.17
mmol) » M F0C T30 - o KR A2 mol/LEE - FIH =
SERRETRN - FIHEMEKGAERE LS  FHEKRESEET
BR% REBTRABZEERR HAOUYBEREMEZENG-FE)
HITEGZRAEETHL  MEF/IESYI-65(380 mg » EZR84%)

1H-NMR (CDCI3) & : 1.73 (s, 3H), 1.77 (s, 3H), 2.90 - 2.99 (m,

1H), 3.37 - 3.43 (m, 1H), 3.57 (t, J = 8.8 Hz, 1H), 3.76 (dd, J = 2.8 Hz,
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12.0 Hz, 1H), 3.81 (s, 3H), 3.94 (dd, J = 2.8 Hz, 10.8 Hz, 1H), 4.05 (d, J
= 14.0 Hz, 1H), 4.55 (dd, J = 2.8 Hz, 9.6 Hz, 1H), 4.65 (d, J = 12.0 Hz,
1H), 5.28 (d, J = 12.0 Hz, 1H), 5.34 (s, 1H), 5.89 (d, J = 8.0 Hz, 1H),
6.86 - 6.95 (m, 2H), 7.03 - 7.15 (m, SH).

T i 518
[1t44]
O/\/OTBS 0/\/OH
O)\O O O)\O 0]

A A0

11-129

KB AAI T E{E&¥33(276 mg » 0.402 mmol)Z THF(1 mL)&
ORI Z (121 mg > 2.01 mmol) ~ 1 mol/L TBAF THFA#%(1.21 mL >
1.21 mmol) » W ZE R T HEFE4/NF o PRIKEE T & KB K 2 75 B 7%
EZH O HEBAVBEHEEMAZCCRIE- PR ESCBEETH
&> ME/IEESI-129(179 mg > EHRT8%) -

LC/MS (ESI) : m/z = 572.0 [M+H]", RT=1.74 min, method (2)

B 519
[{£45]
N N/\ 0 0] N N/\
N g)\,o . ~ N\N)\,O
F{ © F
-2 III:-115
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PR T B & #I-2(300 mg » 0.62 mmol)Z DMF(4 mL)% & iR
fIBR B $8 (258 mg » 1.8 mmol) ~ 4-(SEHE)H & Z BB (344 mg» 1.87
mmol) ~ (L #H (139 mg » 1.87 mmol) » WH65C TR I/NE - AR
FEERANIK  FAIBZBZBEETRN - FIAKKEEEERLE  MA
MBESNETERE  RRBTRARABER - FHWBEEEME
(ZBZE-FR)HMERCBEETHL  MESILEWI-115(120
mg * ER31%)

LC/MS (ESI) : m/z = 631.95 [M+H]*, RT=2.07 min, method (2)
EhBI10

[1646]

RER T R{ES%H-2(150 mg > 0.31 mmol)Z & B HE(2 mL)%&
BN EEYESE =2 EK3 mmol/g(310 mg - 0.93 mmol) - I IE-4-
B B 2 (68 mg > 0.62 mmol) - DEAD 40%E % %% (270 mg > 0.62
mmol) » W R ZE G N0 - FHEEERERENA(ZBZE-H
B8 R ESRETHL  MEGLEWI-143(63 mg > EHR3I5%) -

LC/MS (ESI) : m/z = 575.00 [M+H]", RT=1.43 min, method (2)
BHp11
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[1647]

\N/

0 P! OAO 0
\\N\ N ) O%KKN/\‘
O ¥ O — N N0

L0 850

/ s
in-2 i-27

[ 16 & #111-2(65 mg » 0.134 mmol)Z MEBE (0.8 mL)A KA I = B
P AR EE&(21.7 mg > 0.202 mmol) > WHNB0C THMER - IR ER
ANANL mol/LE#E - FIMZ B ZBETIRI - FIFSENE KB HE
e IR KRB ETHRRE >  RKEB THABZEER - FIH
LEBEZE-CHEFMEBSZBEETERB/ANES LS YWI-27(65
mg * EEET%) o

1H-NMR (CDCI3) 6 : 2.89 (t, J = 11.2 Hz , 1H), 2.99 (s, 1H), 3.01
(s, 3H), 3.18 - 3.26 (m, 4H), 3.45 (t, J = 10.8 Hz, 1H), 3.59 (t, ] = 10.8
Hz, 1H), 3.70 - 3.80 (m, 1H), 3.90 - 3.98 (m, 1H), 4.03 (d, J = 13.6 Hz,
1H), 4.50 - 4.70 (m, 2H), 5.21 - 5.35 (m, 2H), 5.82 (d, J = 7.6 Hz, 1H),
6.91 (t, J = 7.6 Hz, 1H), 7.00 - 7.20 (m, 6H).

B2
[1E48]
OO«
OH O
0 X N \;’E?O\/

C196756PA.docx -80-



201702245

m &8 ZE (135 mg 0.829 mmol)Z Z & H (3 mL)E KR
ANL-%R A B A A B8 L B8 (139 mg » 0.829 mmol) » j2-78C TRM= LI
(168 mg » 1.66 mmol)Z — & F (2 mL)AR - BRERNE R TE#
URNESE 2 » RIS % 1I1-2(200 mg » 0.414 mmol)¥i = Z (126 mg -
1.25 mmol) » RHEEREE THEENE - RRIERETRE  FHY
BEHXEBENEZ(ZBRZE-FE)ETHL  MESIEEYWI-55112
mg » EFR38%) -

LC/MS (ESI) : m/z = 705.05 [M+H]", RT=2.18 min, method (2)
Bhaf13

[1E49]
OH O E\g/j)ro\

-2 -57

FA-78C T Z R85 B8 ZB5 (202 mg > 1.24 mmol) Z Z & H I (3
mL)BRE IS 2B (126 mg > 1.24 mmo)# Z B S (112 mg » 1.24
mmol)Z Z&HH (2 mLYRE AR - BRIERPZER THEE2NFE
R OAE & # 111-2(200 mg » 0.414 mmol) 82 = Z F# (126 mg > 1.25
mmol) » MR HERE THEHEUNE - RRERETRE > FHUE
ERENE(ZBIE-FE)ETHLE > MEBS{LEWII-57(143 mg
EHRS52%) -

LC/MS (ESI) : m/z = 664.00 [M+H]", RT=1.93 min, method (2)

C196756PA.docx -81-
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B %14
[1£50]

_0._0
OH O \EO o)
Off\(k“‘ﬁ RSN
M- o
O S
I \=s F
-2 S

PR-78C T EBEEE&(1.53 g 10 mmo)Z Z & HFFE (10 mL)E R E
=2 (2.12 g 20.95 mmol)2 Z B2 FL FRF5(1.89 mg > 21 mmol)Z —
FHEREG mLY)EEBAR - BREBNERTEE2NG - RERTH
K FER (2 mL)RIAES #II-2(200 mg > 0.414 mmol)Ed = Z f& (126
mg » 1.25 mmol) > WHRMHEENREE THREUNS - RKERET R
EEHYBEREBN E(ZELE-FER)ETHL  MESLSYIL-
58(166 mg » EEZFES57%) o

O

] -
/ o
P-4

LC/MS (ESID) : m/z = 707.90 [M+H]", RT=1.93 min, method (2)
KEBER EREROFIEE T E  FRATEEEYNEKUTZ
BHAMEEY

C196756PA.docx -82-
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[ 10]
No. i NMR or LG/MS
0O O H
1 O A NN (LIC):/MS (ESDym/z = 534.2 [M+H)+, RT=2.22 min, method
(0] (o)
-2 O\ NJ\‘ 2_2(.;/ MS (ESD:m/z = 534.2 [M+H]+, RT=2.24 min, method
™ N‘N (e)
1H~NMR (CDCI3) & : 2.86 (dd, J = 11.4, 11.4Hz, 1H), 3.26-
o o 3.40 (m, 2H), 3.55 (d, J = 13.4Hz, 1H), 3.70 (d, J = 10.4Hz,
o 1H), 3.86 (d, J = 10.4Hz, 1H), 4.48 (d, J = 9.5Hz, 1H), 4.66
-3 X N/\é (d, J = 13.4Hz, 1H), 5.20 (s, 1H), 5.43-5.50 (m, 2H), 5.63 (d,
S N~N)\, J = 10.9Hz, 1H), 5.79 (d, J = 7.8Hz, 1H), 6.40 (d, J = 7.7Hz,
2 1H), 6.62-6.69 (m, 1H), 7.02-7.07 (m, 3H), 7.18 (d, J =
7.4Hz, 1H), 7.27-7.44 (m, 6H), 7.60-7.66 (m, 2H).
) S
(o]
)Lo’\o o)
o 1H-NMR(DMSO-d6)5 :2.04(s, 3H), 2.90-3.00(m, 1H), 3.44~
N N/\), 3.50(m, 2H), 3.64-3.72(m, 1H), 3.95-4.00(m, 1H), 4.11-
I1-5 S N~N)\« 4.10(m, 1H), 4.20-4.30(m, 2H), 5.40-5.5.46(m, 1H), 6.62-
H 5.75(m, 4H), 6.80-6.90(m,1H), 6.98-7.10(m, TH), 7.11-
- 7.20(m, 2H), 7.21-7.30(m, 1H), 7.45-7.50(m, 2H)
g s
0
O~Po™o o 1H-NMR(CDCI3) & :2.85-2.97 (m, 1H), 338 (s, 3H), 3.39-
3.48 (m, 1H), 3.54 (t, J = 10.4Hz, 1H), 3.68 (t, J = 4.4Hz,
SN N N/\cl.t 2H), 3.74 (dd, J = 2.8Hz, 12.0Hz, 1H), 3.92 (dd, J = 2.8Hz,
-7 SN NG [108Hz, TH), 405 (d, J = 13.6Hz, TH), 436 (q, J = 4.4 Hz,
N 2H), 451 (dd, J = 2.8Hz, 9.6Hz, 1H), 4.65 (d, J = 12.0Hz,
: O O 1H), 5.27 (dd, J = 2.0Hz, 13.6Hz, 1H), 5.34 (s, 1H), 5.86 (d,
F J = 80Hz, 1H), 5.93 (s, 2H), 6.81-6.89 (m, 2H), 6.98-7.15
g S (m, 5H).

C196756PA.docx
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[#11]
No. &8 NMR or LC/MS
0
]
o] N N/) i
-8 N )\, LC/MS (ESI)m/z = 508 [M+H]+, RT=1.76 min, method (2)
0
0”0 o 1H-NMR(CDCI3)8 :2.05(s, 3H), 2.92-3.02(m, 1H), 3.40-
3.48(m, 1H), 3.51-3.62(m, 2H), 3.72-3.80(m, 1H), 3.88-
3.92(m, 1H), 450-4.56(m, 1H), 4.64-4.72(m, 1H), 5.55(d,

-9

J=13.6Hz, 1H), 5.78-5.82(m, 1H), 5.84~5.88(m, 1H), 5.90-
5.98(m, 2H), 6.82-7.00(m, 2H), 7.00-7.20(m, 5H), 7.35~
7.42(m, 1H)

I-10

LC/MS (ESD:m/z = 554 [M+H]+, RT=1.76 min, method (1)

I-n

LC/MS (ESI:m/z = 598 [M+H]+, RT=1.80 min, method (2)

No AN
-12 Ny

LC/MS (ESI):m/z = 558 [(M+H]+, RT=1.97 min, method (2)

C196756PA docx

-84-
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[ 12]

No.

NMR or LC/MS

-13

LC/MS (ESI):m/z = 588 [M+H]+, RT=2.00 min, method (2)

1114

T

LC/MS (ESI):m/z = 604 [M+H]+, RT=2.02 min, method (2)

II-15

O AN
SNy 0
s
F~~r
F

LC/MS (ESI:m/z = 648 [M+H]+, RT=2.06 min, method (2)

-16

LC/MS (ESD:m/z = 508 [M+H]+, RT=1.76 min, method (2)

=17

LC/MS (ESI:m/z = 538 [M+H]+, RT=1.78 min, method (2)

C196756PA.docx

-85-
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[ 13]

No.

NMR or LC/MS

-18

LG/MS (ESD:m/z = 554 [M+H]+, RT=1.81 min, method (2)

(-19

LC/MS (ESD:m/z = 598 [M+H]+, RT=1.85 min, method (2)

11-20

LC/MS (ESI:m/z = 524 [M+H]+, RT=1.91 min, method (2)

n-21

LC/MS (ESD:m/z = 554 [M+H}+, RT=1.94 min, method (2)

1-22

LC/MS (ESD:m/z = 570 [M+H]+, RT=1.97 min, method (2)

1-23

LC/MS (ESD:m/z = 614 [M+H]+, RT=2.00 min, method (2)

C196756PA.docx
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(%% 14]
No. 53 NMR or LC/MS
0
\)\o o 1H-NMR (CDCI3) & : 133 (3H, t, J = 7.0 Hz), 2.82 (2H, d,
o J=6.1Hz), 293 (1H, t, J=112Hz). 342 (1H, t, J= 114
~ N/\& Hz), 3.59 (1H, t, J = 10.2 H2), 3.78 (1H, d, J = 11.2 Hz),
124 X NsNJ\, 3.96 (1H, d, J = 10.3 Hz), 406 (1H, d, J = 13.8 Hz), 4.55
T (1H, d, J = 8.9 Hz), 4.63 (1H, d, J = 13.6 Hz), 5.29 (1H, d, J
O O =13.9 Hz), 5.36 (1H, s), 5.88 (1H, d, J = 7.4 Hz), 6.90 (1H,
F s), 7.03-7.12 (6H, m).
S
F
)
>)L° o 1H-NMR (CDCI3) & : 1.42 (d, J = 6.8 Hz, 6H), 2.85-3.05
SN N/\é (m, 2H), 3.40-3.49 (m, 1H), 359 (t, J = 104 Hz, 1H), 3.76
_ P! (d, J = 11.4 Hz, 1H), 3.94 (d, J = 10.4 Hz, 1H), 406 (d, J =
=25 N 14.1 Hz, 1H), 4.51-4.57 (m, 1H), 4.594.70 (m, 1H), 5.25-
: 5.32 (m, 1H), 5.35-5.39 (m, 1H), 5.80-5.89 (m, 1H), 6.85~
E O O 7.15 (m, TH).
! s
~o
0)\0 O
-26 NN LC/MS (ESD:m/z = 542 [M+H}+, RT=1.92 min, method (1)
00
/ s
|
)
N
o)\o 0
1-28 oﬁka’l LC/MS (ESI:m/z = 610 [M+H]+, RT=1.57 min, method (1)
S N“g
F
Fl :s
OEL .
(o) N N/l _ - i (
11-29 S | LG/MS (ESD:m/z = 554 [M+H]+, RT=2.10 min, method (1)
F
F' :s

C196756PA.docx
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[F&15]

No.

NMR or LC/MS

[1-30

>
)

n

LC/MS (ESI):m/z = 568 [M+H]+, RT=1.91 min, method (1)

-3

i
e

-3
¢

N}l 2

(
9,

(/)

1H-NMR (CDCI3) & : 142 (d, J = 6.8Hz, 6H), 2.90-3.07 (m,
2H), 3.44 (t, J = 10.8Hz, 1H), 3.60 (d, J = 12.8Hz, 2H), 3.77
(d, J = 10.8Hz, 1H), 3.93 (dd, J = 10.8, 2.8Hz, 1H), 4.56 (dd,
J = 9.6, 2.8 Hz, 1H), 4.67 (m, 1H), 5.59 (m, 1H), 5.87 (m,
1H), 5.59 (s, 1H), 6.91-7.21 (m, 7H), 7.38 (m, 1H).

11-32

O,

¥e)

9

1H-NMR (CDCI3) & : 288 (1H, t, J = 11.2 Hz), 3.28-3.39
(2H, m), 3.72 (1H, d, J = 12.6 Hz), 3.86 (1H, d, J = 9.6 Hz),
403 (1H, d, J = 13.9 Hz), 4.45 (1H, d, J = 8.6 Hz), 4.67 (1H,
d, J = 13.1 Hz), 5.19-5.26 (2H, m), 5.45 (1H, d, J = 10.9
Hz), 5.63 (1H, d, J = 10.9 Hz), 5.77 (1H, d, J = 7.6 Hz), 6.40
(1H.d, J=78 Hz), 668 (1H, t, J = 6.9 Hz), 6.94-7.01 (2H,
m), 7.03-7.12 (3H, m), 7.29-7.38 (3H, m), 7.61 (2H, d, J =
7.1 Ha).

[1-33

) -
Fo ¢

o
4

&

NJ

/
wllZ

3

1H-NMR (CDCI3) & : 1.46 (t, J = 7.2 Hz, 3H), 2.95 (m, TH),
342 (td, J = 12,0, 2.4Hz, 1H), 3.58 (t, J = 10.4Hz, 1H), 3.78
(dd, J = 12.0, 2.8Hz, 1H), 3.95 (dd, J = 11.2, 2.8Hz, 1H),
4,07 (d, J = 13.6Hz, 1H), 4.41 (m, 2H), 4.56 (dd, J = 100,
2.8Hz, 1H), 4.67 (dd, J = 10.0, 2.4Hz, 1H), 5.29 (dd, J =
13.6, 2.0Hz, 1H), 5.36 (s, 1H), 5.91 (d, J = 8.0 Hz, 1H),
6.88-7.15 (m, 7H).

-34

O
Ol =
o]
O

4
\, 4
ulllZ'

3t

-

1H-NMR (CDCI3) & : 1.46 (m, 6H), 2.95 (m, 1H), 3.41 (td, J
=120, 20Hz, 1H), 3.58 (t, J = 10.8Hz, 1H), 3.77 (dd, J =
12.0, 3.2Hz, 1H), 3.95 (dd, J = 10.8, 2.4Hz, 1H), 4.06 (d, J =
14.0Hz, 1H), 4.55 (dd, J = 9.6, 2.8Hz, 1H), 4.67 (d, J =
13.6Hz, 1H), 5.04 (m, 1H), 5.29 (d, J = 13.6Hz, 1H), 5.36 (s,
1H), 590 (d, J = 8.0Hz, 1H), 6.90-7.13 (m, 7H).

C196756PA.docx
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[k 16]

No. &S NMR or LC/MS

11-35 X :O, LC/MS (ESI):m/z = 594 [M+H]+, RT=2.13 min, method (1)

I-36 S N| /1 LC/MS (ESI:m/z = 663 [M+H]+, RT=2.29 min, method (1)
N

N
-37 N N| /\ LC/MS (ESD:m/z = 626 [M+H]+, RT=2.18 min, method (1)

11-38 x N’j) LC/MS (ESD:m/z = 570 [M+H]+, RT=1.85 min, method (2)

[1-39 S JJ—F LC/MS (ESD:m/z = 606 [M+H]+, RT=2.12 min, method (2)

C196756PA.docx -89-
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[FR17]

No. &S NMR or LC/MS

0O O
(o) .
[1-40 j\:%)\hl"\& LC/MS (ESD:m/2 = 568 [M+H]+, RT=1.92 min, method (2)
o N.
N

(o)
X
I-41 SN Dr LC/MS (ESI:m/z = 598 [(M+H]+, RT=2.27 min, method (2)
\u .
S .

11-42 N LC/MS (ESD:m/z = 638 [M+H]+, RT=2.17 min, method (2)

> o~
1-43 D LC/MS (ESI):m/z = 584 [M+H]+, RT=2.18 min, method (2)

N
i-44 - N )":(,F LC/MS (ESD:m/z = 588 [M+H]+, RT=2.00 min, method (2)

C196756PA.docx -90-
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[F& 18]

No.

NMR or LC/MS

I1-45

LC/MS (ESI):m/z = 580 [M+H]+, RT=2.14 min, method (2)

I1-46

LC/MS (ESI):m/z = 588 [M+H]+, RT=2.04 min, method (2)

I-47

LC/MS (ESI:m/z = 580 [M+H]+, RT=2.17 min, method (2)

I[-48

LC/MS (ESIy:m/z = 586 [M+H]+, RT=2.03 min, method (2)

[1-49

LC/MS (ESI):m/z = 596 [M+H]+, RT=2.18 min, method (2)

C196756PA.docx
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[ 19]

No.

NMR or LC/MS

I1-50

LC/MS (ESI):m/z = 566 [M+H]+, RT=2.02 min, method (2)

11-51

LC/MS (ESI):m/z = 566 [M+H]+, RT=2.08 min, method (2)

I1-52

LC/MS (ESI):m/z = 568 [M+H]+, RT=1.93 min, method (2)

11-53

LC/MS (ESD:m/z = 598.1 [M+H]+, RT=1.96 min, method
@ .

I-54

1H-NMR (CDCI3) & : 2.89-2.98 (m, 1H), 3.30-3.43 (m, 2H),
3.57(d, J =134 Hz, 1H), 3.73 (dd, J = 11.6, 2.8 Hz, 1H),
3.87 (dd, J = 10.7, 24 Hz, 1H), 4.49 (dd, J = 9.9, 2.5 Hz,
1H), 472 (d, J = 12.9 Hz, 1H), 5.43 (d, J = 10.8 Hz, 1H),
551 (d, J =134 Hz, 1H), 5.64 (d, J = 10.9 Hz, 1H), 5.78 (d,
J = 7.7 Hz, 1H), 5.84 (s, 1H), 6.44 (d, J = 7.8 Hz, 1H), 6.67
(t, J = 7.0 Hz, 1H), 7.02-7.13 (m, 5H), 7.29-7.40 (m, 4H),
7.64 (d. J=17.7 Hz, 2H).

C196756PA.docx
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[%=20]

No.

NMR or LC/MS

I-56

(2)

LC/MS (ESD:m/z = 595.90 [M+H]+, RT=1.93 min, method

[1-59

2)

LC/MS (ESD:m/z = 705.05 [M+H]+, RT=2.16 min, method

[I-60

(2)

LG/MS (ESI):m/z = 691.00 [M+H]+, RT=2.08 min, method

11-62

2

LC/MS (ESD:m/z = 615.95 [M+H]+, RT=2.07 min, method

C196756PA.docx
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[F&21]

No.

NMR or LC/MS

11-63

LC/MS (ESI):m/z = 579.95 [M+H]+, RT=1.92 min, method
)

11-64

LC/MS (ESI:m/z = 642.35 [M+H]+, RT=2.05 min, method
(2)

[I-66

LC/MS (ESD:m/z = 654.05 [M+H)+, RT=2.43, 2.51 min,
method (2)

-67

L.C/MS (ESI):m/z = 600.00 [M+H)+, RT=2.05, 2.11 min,
method (2)

[-68

nz

LC/MS (ESI:m/z = 569.95 [M+H]+, RT=1.84 min, method
(2)

C196756PA.doex
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[%&22]

No. & NMR or LC/MS

o]
\ N .
L ESI): = 568. +HJ+ RT=2. .
l1-69 m LO/MS (ESDm/z = 568,00 M+, RT=217 in, method

11-70 NS N/\ LC/MS (ESI):m/z = 598.00 [M+H]+, RT=2.23 min, method

o
= N/\ LG/MS (ES[):m/z = 599.05 {(M+H]+, RT=1.99 min, method
Q

-7 )

X N’\ LC/MS (ESI:m/z = 656.00 [M+H]+, RT=2.13 min, method

[1-72

o /g = —p o o
=73 ji\)LN/\‘ z.g/MS (ESD:m/z = 719.05 [M+H]+, RT=2.28 min, method
N

C196756PA.docx -95-
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[%R23]

No.

NMR or LC/MS

=74

LC/MS (ESI)::m/z = 638.95 [M+H]+, RT=1.89 min, method
(2

-75

LC/ MS (ESI:m/z = 668.95 [M+H]+, RT=1.97 min, method
)

I-76

LC/MS (ESI:m/z = 671.00 [M+H]+, RT=2.24 min, method
(2)

=77

LC/MS (ESI:m/2 = 612.10 [M+H]+, RT=2.45 min, method
) '

I1-78

LC/MS (ESI)}:m/z = 598.00 [M+H]+, RT=2.29 min, method
2

C196756PA .docx
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[#R24]

No. &EiE NMR or LC/MS

o)
-79 NN LC/MS (ESD:m/z = 672 [M#H]+, RT=2.27 min, method (1)

Q
[1-80 O\ N/I LC/MS (ESI:m/z = 706 [M+H]+, RT=2.39 min, method (1)
N

o]
I1-81 NI /\(l) LC/MS (ESD:m/z = 644 [M+H]+, RT=2.13 min, method (1)

[1-82 N N| ,1 LC/MS (ESI:m/z = 630 [M+H]+, RT=2.03 min, method (1)

C196756PA.docx -97.
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[%R25]

No. el NMR or LC/MS

11-83 N N| /1 LC/MS (ESD:m/z = 644 [M+H]+, RT=2.06 min, method (1)
o

o)
-84 = N/E LC/MS (ESD:m/z = 644 [M+H]+, RT=2.15 min, method (1)
Ns &/

-85 N N/\| LC/MS (ESIxm/z = 692 [M+H]+, RT= 2.31 min, method (1)
N‘N’k’

[-86 X N/\é LC/MS (ESI:m/z = 670 [M+H]+, RT=2.20 min, method (1)

C196756PA.docx -08 -
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[#=26]

No.

NMR or LC/MS
0
T
§

-87

LC/MS (ESI)m/z = 700 [M+H]+, RT=2.45 min, method (1)

11-88

LC/MS (ESD:m/z = 672 [M+H}+, RT=2.31 min, method (1)
F

kO
(-89

o O
o)
1-90

LC/MS (ESI:m/z = 706[M+H]+, RT=2.37 min, method (1)

LC/MS (ESD:m/z = 644 [M+H]+, RT=2.13 min, method (1)
Isor
S

-99.
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[%27]

No.

NMR or LC/MS

1-91

N |LC/MS (ESI:m/z = 670 [M+H]+, RT=2.16 min, method (1)

11-92

Wn’l LC/MS (ESD:m/z = 617.00 [M+H)+, RT=2.09 min, method

1-93

(o
N )
N/) LC/MS (ESD:m/z = 586.00 [M+H]+, RT=1.91 min, method
Ny 2)

11-94

oﬁ(‘LN’I LC/MS (ESI:m/z = 598.00 [M+H]+, RT=1.89 min, method
X N.N)\, (2

-95

\\N~ m (2)

LC/MS (ESI):m/z = 598.00 [M+H]+, RT=1.89 min, method

C196756PA . docx
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[#28]
No. _?ﬁ% NMR or LC/MS
ALON
oio o)
11-96 O N/\'
N\u)\,o

LC/MS (ESI):m/z = 600.00 [M+H]+, RT=2.01 min, method
(2)
L0
d s
(o)
Oio (o]
[1-97 (o)

1-98

(2

LC/MS (ESI):m/z = 626.00 [M+H]+, RT=1.98 min, method

(2)

LC/MS (ESID:m/z = 611.95 [M+H]+, RT=1.93 min, method

(2)

LC/MS (ESI):m/z = 626.05 [M+H]+, RT=2.46 min, method

-101 -
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[%R29]

Ne. S

NMR or LC/MS

SR N7 |LG/MS (ESDm/z = 682.05 [M+H]+, RT=2.27 min, method

[-100
S N‘u)\,o (2)

o) o
A LC/MS (ESI):m/z = 719.05 [M+H]+, RT=2.26 min, method

-101 N
SSGINNC

/\‘ LC/MS (ESI):m/z = 731.15 [M+H]+, RT=2.29 min, method

I-102
2
x N,N)\,o

LC/MS (ESI):m/z = 691.10 [M+H]+, RT=2.05 min, method

‘Nm @
e

-103

C196756PA.docx -102 -
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[#&30]

No.

NMR or LC/MS

1-104

2

LC/MS (ESI):m/z = 688.95 [M+H]+, RT=1.98 min, method

-105

(2

LC/MS (ESI):m/z = 759.05 [M+H]+, RT=2.53 min, method

I-106

)

LC/MS (ESID:m/z = 639.95 [M+H]+, RT=2.01 min, method

o-107

03

LC/MS (ESD:m/z = 683.95 [M+H]+, RT=1.87 min, method
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[#31]

No.

NMR or LC/MS

n-108

LC/MS (ESI):m/z = 625.00 [M+H]+, RT=1.75 min, method
(2

n-109

LC/MS (ESI)m/z = 640.00 (M+H]+, RT=1.90 min, method
(2

I-110

LC/MS (ESI:m/z = 633.90 [M+H]+, RT=1.82 min, method
(2)

I-11

LC/MS (ESI:m/z = 661.00 [M+H]+, RT=1.90 min, method
(2)
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[#32]

No.

NMR or LG/MS

I-112

LC/MS (ESD:m/z = 624.95 [M+H]+, RT=1.38 min, method
(2

I-113

LG/MS (ESI):m/z = 691.95 [M+H]+, RT=2.00 min, method
(2)

I-114

LC/MS (ESD:m/z = 604.00 [M+H]+, RT=2.09 min, method
(2)

1-116

LC/MS (ESI):m/z = 631.00 [M+H]+, RT=2.18 min, method
(2)
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[%233]

No.

& NMR or LC/MS

o-117

LC/MS (ESD:m/z = 620.00 [M+H]+, RT=1.93 min, method
xn N )\,0 (2)

I-118

O N’l LC/MS (ESD:m/z = 620.00 [M+H]+, RT=1.93 min, method
(2)

n-119

(o]
o) LC/MS (ESI:m/z = 614 [M+H]+, RT=2.31 min, method (1)

I-120

(o) .
o~ Nl /E LC/MS (ESD:m/z = 614 [M+H]+, RT=2.24 min, method (1)

C196756PA.docx
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[%R34]

No.

NMR or LC/MS

I-121

N

LC/MS (ESD:m/z = 686 [M+H]+, RT=2.27 min, method (1)

I-122

LC/MS (ESI):m/z = 642 [M+H]+, RT=2.19 min, method (1)

-123

LC/MS (ESI):m/z = 642 [M+H]+, RT=2.17 min, method (1)

-124

LC/MS (ESD:m/z = 662 [M+H]+, RT=2.22 min, method (1)

C196756PA docx
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[%R35]

No.

NMR or LC/MS

m-125

LC/MS (ESD:m/z = 668 [M+H]+, RT=2.32 min, method (1)

I-126

LC/MS (ESI):m/z = 587.95 [M+H]+, RT=2.24 min, method
(2

a-127

LC/MS (ESI:m/z = 588.05 [M+H]+, RT=2.17 min, method
2

1-128

LC/MS (ESD:m/z = 686.00 [M+H]+, RT=2.67 min, method
(2) '
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[#R36]

No. NMR or LC/MS

_ RN N LC/MS (ESD:m/z = 645.95 (M+H]+, RT=2.12 min, method
I-130 @) .
N N\EJ\,

5 o LC/MS (ESD:m/z = 615.00 [M+H]+, RT=2.24 min, method

F
N,
O
1132 O)\O o) LC/MS (ESD:m/z = 658.95 [M+H]+, RT=2.31 min, method
O 2
N/E
N /b
B er
g s
X
N/
IE |
=133 0 O LC/MS (ESI):m/z = 661.00 [M+H]+, RT=2.06 min, method

o] N N/\ (2)
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NMR or LG/MS.

LC/MS (ESD:m/z = 656 [M+H]+, RT=2.24 min, method (1)

1H~-NMR (CDCI3) & : 1.24 (s, 3H), 1.38 (s, 3H), 2.94 (td, J
=11.8,35 Hz, 1H), 3.44 (dd, J = 12,0, 10.9 Hz, 1H), 3.57 (t,
J=109 Hz, 1H), 3.78 (dd. J = 12.0, 3.5 Hz, 1H), 3.96 (dd, J
=109, 2.9 Hz, 1H), 4.05-4.12 (m, 3H), 4.58 (dd, J = 10.0,
29 Hz, 1H), 4.66 (d, J = 13.5 Hz, 1H), 5.24 (d, J = 13.5 Hz,
1H), 5.32 (s, 1H), 5.58 (s, 1H), 5.91 (d, J = 7.8 Hz, 1H), 6.81
(s, 2H), 7.06-7.20 (m, 5H).

1TH-NMR (CDCI3) & : 1.26 (s, 3H), 1.33 (s, 3H), 2.96 (t, J =
11.9 Hz, 1H), 3.46 (t, J = 10.6 Hz, 1H), 3.59 (t, J = 10.6 Hz,
1H), 3.77 (dd, J = 11.9, 2.9 Hz, 1H), 3.95 (dd, J =110, 2.9
Hz, 1H), 4.04-4.13 (m, 3H), 4.56 (dd, J = 10.0, 2.9 Hz, 1H),
472 (d, J = 134 Hz, 1H), 5.27-5.31 (m, 2H), 5.37 (s, 1H),
5.91 (d, J = 8.0 Hz, 1H), 6.87-6.91 (m, 2H), 7.00-7.05 (m,
tH), 7.07-7.15 (m, 4H).

[£&37]
No. &ia
N
oj\o 0
. O A
11-134 t(:;h,/j)
210
F S
%
-135 ° \\N.u)N\/j)
s
F
1-136 9 Q
ise®
o
b 0" o
I-137 oﬁf:m
S5
F

TH-NMR (CDCI3) & : 292 (t, J = 11.0 Hz, 1H), 3.38 (t, J =
11.0 Hz, 1H), 3.56 (t, J = 10.4 Hz, 1H), 3.75(d, J = 9.3 Hz,
1H), 3.81 (s, 3H), 3.95 (d, J = 9.3 Hz, 1H), 406 (d, J = 13.9
Hz, 1H), 4.55 (d, J = 8.1 Hz, 1H), 4.63 (d, J = 13.0 Hz, 1H),
5.27 (d, J = 13.9 Hz, 1H), 5.43 (br s, 1H), 5.91 (d, J = 8.1
Hz, 1H), 6.09 (s, 1H), 6.82-6.86 (m, 1H), 6.93 (d, J = 8.1 Hz,
1H), 7.04-7.13 (m, 5H), 7.39-7.43 (m, 3H), 7.56-7.59 (m,
2H).
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[%38]
No. = NMR_or LG/MS
L3 1 1H-NMR (CDCI3) & : 2.94 (t, J = 11.3 Hz, 1H), 341 (t, J =
o0 o 11.3 Hz, 1H), 357 (t, J = 10.5 Hz, 1H), 3.76 (d, J = 11.0 Hz,
0 o AN, 1H), 3.83 (s, 3H), 3.94 (dd, J = 105, 2.7 Hz, 1H), 4.06 (d, J
I-138 /\$ =140 Hz, 1H), 455 (dd, J = 95, 2.7 Hz, 1H), 468 (d, J =
SNy AN 12.6 Hz, TH), 5.28 (d, J = 140 Hz, 1H), 535 (s, 1H), 5.90 (d,
T J = 8.0 Hz, TH), 6.05 (s, 1H), 6.84-6.90 (m, 2H), 7.00-7.15
. (m, 5H), 7.38-7.42 (m, 3H), 7.56-7.60 (m, 2H).
! s
ETO
0
O O
1-139 O A N/\$ LC/MS (ESDim/z = 614 [M+H}+, RT=2.10 min, method (1)
SNy
Y av
d s
I
0.0
"//
o o
1-140 NNV LC/MS (ESim/z = 614 [M+H]+, RT=2.04 min, method (1)
S NB/’\,O
00
I s
!
OIO
oj\o o]
1141 NN LC/MS (ESI:m/z = 614 [M+H]+, RT=2.02 min, method (1)
N N\u)\,o
OO0
I -
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[$%39]

No.

NMR or LC/MS

I-142

LC/MS (ESI):m/z = 670 [M+H]+, RT=2.41 min, method (1)

1-144

LC/MS (ESD):m/z = 575.20 [M+H]+, RT=1.49 min, method

2

-145

LC/MS (ESD:m/z = 575.00 [M+H]+, RT=1.52 min, method

(2)

-146

00

-

LC/MS (ESI):m/z = 657.90 [M+H]+, RT=2.23 min, method

)

ABEHZEEGUR/BEAZHZILEHZBILEWHEHRTH

BREREFRZIERNK/BERREHN - 6l HHEBZEZH -
BE -IARE 25EZREFIHUREER  HNEWER
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B W ESREXEREE B ERSEEER &
SRR - B EY C KBS G AR -
KK EEH -

ABHZLAMGABEY > BEEAEORUEES &35
HEFTEMFIEE RRLEFYERE BB IERSSEY
B BT s (B B o

RS Z A AW 2 B4 W B B 184S M (4 1 1 P U B
MESERES > AEAREREMBY KBRS Y NE  §
BT B 2 1 T 1 RS R

BT ABEZA AR/ RASH LM BLEWAERR
HREMSE PRESS SORUMES  2EHEFTENF
FE REEEFZERE BBARES LENRE: FEAE
i & R % ; hERG E 3 I 41 & & : CYPII #I & (& : B &
CPE(CytoPathic Effect » 4 i 2 14 35 )M &1 B © B /S0 S 81 1 3t
B - AmesiER - BUMBMRBTERRYE  XFEAFERSE
SEL R ASHI LAV TRAER Y BES -

KB ZLEWR/REBEZ LAY 8164 Yo L& 053k
BOZ HRETRT - REORT2ZERE - ASELEYETES
T Gl E E RO R - R RS E AR KE  HER
SR BB RSB SR 2 — RS o NIRRT
W RS2 LS W LMY R HE AT
REA - NEEE TEBENEAEEBYE - &8 - HE
B KM E  EMESE  ALE  BOTLE - BEE - BEES
KRBT BHEA LM GEESERE Ny AR LA BRNEE - F
R A SRR B — B4 & (B0 TR & ) T B3 -

ASBAZLEY IR TRARERT L BEZEH 82
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& RERERIEBENAR  EBE¥REORTZERE 58
T RERASIX - H490.05 mg~3000 mg - BfEHL0.1 mg~
1000 mg4y EEATIRFEIT « X > RIEQOR/TZERE > RASIR
#F490.01 mg~ 1000 mg » B £ &% F£90.05 mg~ 500 mg -
BRI 1 ¢ 1B MR K B P9 LIS (CEN) I 5% e 2 S0 2
)2 HE 7 B

BN SR IE G AT T 2M B L IE e 0 B2 AT T
SR BESKEES6M 2 U T Cy>3 T » IR
17 T BHQ2E £ #930merRNA(5'-pp-[m2'-O]GAA UAU(-Cy3) GCA UCA
CUA GUA AGC UUU GCU CUA-BHQ2-3': Japan Bio Services/\ & &
¥) » {8 F§ EPICENTRE/ 5] 843 2 ScriptCap Z 4 i /il sk VB &5 # (B ¥ &
m7G[5']-ppp-[5'][m2'-O]GAA UAU(-Cy3) GCA UCA CUA GUA AGC
UUU GCU CUA(-BHQ2)-3) - FIF i B M M EE B I B oA S =g
o8 - wift o WERBERZE -
2)5 7 811

RNP(ribonucleoprotein » M E B IRIBE B T ZHBERT
BE MR (2%E XR © VIROLOGY(1976) 73, p327 - 338 OLGA M.
ROCHOVANSKY) - EBME H%A/WSN/33J%%1XIO3 PFU/mL &
200 ILERFI0RZEE > R3TCTRE2RG  DKEEZRE
W BEEER0%EE BB OO BRTE RS FETAL £
TritonX-10082 75 1 U0 55 B 77 99 % B AL T 1 5 (b % » #8 B 16 3 30-70%
B S R A FE 2 B 43 B T B 42 RNPAR 43 (S0~ 70%H 3t 48 43 ) i 1
BR(ESY] nMZPB1/PB2/PAE &) °
3)E6 K FE

5 P B 7 384U A8 4 S B I R (ALK ¢ 53 mMI= (JU LB
EEf BB RS B8 (pH{E 7.8) ~ 1 mM MgCl, ~ 1.25 mM T Eig& iR - 80
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mM NaCl + 12.5% 5 - §§/&0.15 pL)2.5 pL - M A48 — B A G5 8
(DMSO)fERE MR (L&A K0S pL > HEHHRPC) KEHE
HENC)RDMSO 0.5 pLii T4 ETRE - EMANMZEBS KA .4
nMZ B RNA » 0.05%Tween20)2 pl » {F K FER4 » RE B TRE 6045
R BNRE®R] pLA I ZE 10 pLZ Hi-Di Formamide 5 & (£ &
GeneScan 120 Liz Size StandardfE B v + E 2 L ¥ » Applied
Biosystems(AB) A E| B iE) » EREE L - NCHEHNRERBATR
JOEDTA(ethylenediamine tetraacetic acid * Z Zf# V0 Z E%)(4.5 mM)f
HEAERKEFEL(EZEE2HRAREREE) -

FNFHIZR(ICsofH ) Z Ml 2E

MR ECE EZBRIUSSTIERSTE  RKEZR208E1% -
F| FH ABI PRIZM 37303 & 57 #7 4 (Genetic Analyzer) T4 87 - $E R E
HTEK#S ABI Genemapper ] E BEKBEHEZBERNVBEY 2 K& > &
PC~ NCZ &5 E 77 Al e B0%HNHEl ~ 100%H & KH ZHEEMZ
CEN [ F& {1 il 2 (%) & - (£ F #h & #t & & 88 (XLfit2.0 : Model
205(IDBSZ B & 36 )F) M K HICsofH -
ai B 112 - CPES ] %5 5% e 28 5 B
<HHE>

- 2% FCS(Fetal Calf Serum - B &4 [ /&) E-MEM(Eagle's
Minimum Essential Medium ° f# % B & & 4 F 82 & & )( |9
MEM(Minimum Essential Medium - £ {& % 3 £2 & £ )(Invitrogen) 3 0
B EKFCSMETHE)

+ 0.5% BSA(Bovine Serum Albumin- 4MEHEH) E-MEM([5
MEM(Minimum Essential Medium » &% {2 38 53 & B )(Invitrogen) 7R
B E KBSAMETHE)

- HBSS(Hanks' Balanced Salt Solution » & 73 ¥ 3 7 B8 )5 /%)
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. MDBK(Mardin-Darby Bovine Kidney » & 3 X 4 & )40 i

FIF32% FCS E-MEM3H % % i & 4 1 8 (3x10°/mL) -

. MDCK(Madin-Darby Canine Kidney » 5 ¥ K X B )4l f

F FHHBSS/E k2K 1% » F|FH0.5% BSA E-MEM:R % = # & M
(5x10°/mL) ©

- BREOBAR

{2k & 54 f& Z iR B 5 B8 (Trypsin from porcine pancreas)(SIGMA)
AERFAPBS(-)th » FIFI0.45 ym 2 BB SR HEITIHE -

. EnVision(PerkinElmer)

- WST-8%& 4H (Kishida Chemical)

- 10% SDS(sodium dodecyl sulfate » + Z 52 B GR BL 875 &
<EBEERF>

- ZIREAREZERE - O

7 FIMDBK4HfEF » £ 2% FCS E-MEMERBERE - WEH
MDCK4H R8s » {EFH0.5% BSA EEMEMEAERE - LT » BNE
MM SREEZHER GERAEEZEER -

HEBZHRASFAZERREBEREEZRE » Ro6rLa8{E2
~STEPE RS MR AR 50(50 pL/FL) - WAEHFIWEMIZER - MflEE M
MEAZ2R - HEEBBEH=2AE -

WA EFAMDCKAIEE » ERHRFIWEMRER T  BEEOE
R EREREI ug/mLZ FHRINPR AT -

- MITHERERBEZWE  0E

HEABRTUEBEREAEERMELBEEZRE » BAMD
BB Z96FL B LAS0 pL/FLETSF - BAEEENEHZ AR
BASO uL/FL A BB R -

-l - o
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ERINAESZREEZI6FLRLL100 WL/ALD X EHE T B E M
Bz dmha -

FIFFLBBESNETRES  RCOMEERFTETEE - JIFIVE
HHER - dREEEHEREERIR -

- WST-82 43 3%

FARNENSE TEHEEBETIRZ6ALE » RS -
ARERE - LARHAEZ TREABERLEER -

WST-8E4HF A ERRETIOEME > m&FLEL100 pL/FL 5
EZWST-8/8 K - FIAABEHSETESR  NRCOZERPEE]
~3/NEE o

R IFlEEAERAALE  GAREREEZ > m&ALN10 uL/A5
A£10% SDSIEHRK > EREAREL -

- R ZAE

HIRE B ZI6FLA A HEnVision?450 nm/620 nmZ 2f& ) & T
<HHEFEEEZED>

ERW T ZsTEE 0 £ Microsoft Excel A FFE FstHEH
REOZEAmMEL

+ 50% MITHERE MM ETHIGREEC)ZES

ECso= 10"

Z=(50% — High%)/(High% — Low%)x {log(High conc.) — log(Low
conc.)} + log(High conc.)

N AEHEEMZREEY  BERBOIEABFI2ZAELE
RARR3Y -
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[#40]
No CEN_IC50 | CPE_ECS50 No CEN_IC50 | CPE_EC50 No CEN_IC50 | CPE_ECS50
II1-1 10.90 2.10 11I-19 2.37 1.43 111-36 2.37 2.45
-2 1.93 1.13 1I-20 3.24 4.00 11-37 4.24 3.43
I11-3 2.22 3.39 1I-21 4.06 2.70 111-38 8.26 4.04
111-4 2.81 2.08 I1-22 3.46 3.07 I11-39 2.75 2.81
I11-5 10.80 4.28 111-23 1.48 0.86 111-40 2.99 2.95
II1-7 8.09 11.50 111-24 13.30 24.10 111-41 2.10 2.17
I11-8 2.81 7.18 1I-25 2.96 2.35 111-42 3.93 2.64
1I1-9 2.17 10.90 II11-26 1.63 3.00 111-43 3.90 3.18
111-10 4.05 3.46 11-27 4.19 3.61 1-44 3.81 3.68
11-11 13.10 9.98 I11-28 10.70 5.67 111-45 1.63 3.07
111-12 2.18 3.38 11-29 0.87 0.66 11-46 2.91 3.18
1I-13 3.94 4.00 I11-30 5.68 3.01 111-47 2.25 2.53
I11-14 15.00 15.70 11-31 18.50 3.17 I11-48 3.49 3.57
1II-15 37.30 16.90 111-32 27.60 7.23 111-49 6.79 4.17
II-16 4.33 10.20 111-33 2.08 2.36 1I1-50 2.55 4.36
1I1-17 3.89 8.14 111-34 4.69 2.85 I11-51 222 2.58
111-18 2.37 3.28 1I-35 3.86 3.00 I11-52 3.62 3.28

[R41]
No CEN_IC50 CPE_ECS50
) nM nM
I11-53 2.46 3
111-54 1.27 1.18
I11-55 2.13 3.45
111-56 6.64 4.99
I11-57 4.27 3.47
111-58 2.65 3.13
I1I-59 0.57 3.11

MBUEZER  BLESYHRRELBS ZEREEKEA
YD B8 (CEN)HN&15E M « R/si# & 2 CPEMGIZR » & =] 5 & 1 B B
RELARITERERBEMAZZIERK/BERZ AR K/ KEVEH
FARVES 2E -

UTFsEARBLEMZzEMA R -
SER I3 ¢ CYPHI &I B

FEAMEZREASREMLE  UEAANEFTECYPSH FIE
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FH(CYPIA2 ~ 2C9 ~ 2C19 ~ 2D6 ~ A4 M A S BE R B IENT-L &
ERXNEZO-RZEMLCYPIA2) - FEBETRZBFE-G &L
(CYP2CY) » £ 2 HEZ4-A & AL(CYP2C19) ~ BRI Z O HEAL
(CYP2D6) - A MEZEERAL(CYPIAN KR » BHERHADERE
W AZRILLEYINH ZEEETHE -

REGHEEGODTHRL :: 28 05 pm/LZEEANE
(CYP1A2) ~ 100 umol/LEZEAE T AR (CYP2CY9) ~ 50 pmol/L S-3£35 3K
(CYP2C19) ~ 5 umol/L A 2 b 25 (CYP2D6) ~ 1 pmol/L % 25 BB %E
(CYP3A4) ; R FERGR] ~ 155788 > RFE)RE ~37C © B8 ~ BE& AHEHT
MRS 02 mgEHE/mL: AEHEEHWREEL -5 10 ~ 20
umol/L(4E5) -

RO6FLE T » fERNRFEER - M50 mmol/L Hepes&Z @i § L E
MABRRIESERE - AEFEME - ZFAEEY - BRI
B #H E§ 2 NADPH(nicotinamide adenine dinucleotide phosphate » {& i
MR RIES — RS EFEAEEIRBRERE - R3TCT
RIEISHER > RNPEB/ZBE=VUNW(V/V)BR  BELEREREL - XU
3000 rpmBE.0N 157 8% > FIABRASEABEEERE L LBFERPZHA
M E(CYPIA2 &%) » FI|FHLC/MS/MS(Liquid Chromatography-Mass
Spectrometry-Mass Spectrometry » R EAT- BB H)EER Fim T
RS S (CYP2CIKHY) - EF R HRAENAALY(CYP2CIIR
)~ BYEiE(CYP2DOREHY)) ~ R 3 A E B A (CYPIA4R )

N ERTTERNEEEARERILEYWZIERBE ZDMSOM

BEXBYRAEAQ0%) EHANZBR T L AZHEECEMZIERE
TZRHEEH %) ERHREAMNHR > SHAHESHEE Z #
EMEHICs

(ER)
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(L& ¥ No.I11-2 : 5F& > 20 pumol/L
B2 fl4 : BA(bioavailability » 4 ¥ ] F 2 B

4% 1 UK AT P 2 BF 9 6 B b o} B 5 0%

(VEHEY - ERH/NEHSDAE -

Q)EBEMKRMG - E/NENSDAR B B # BUE R &M K& EE K
7K e

CIETE BRI UFEZIRTFREEFLOLT - Fik
N&ET - LTHITARER - (BEILEURTEEFER)

KOk T 1~30 mg/kg(n=2~3)

Ak T 0.5~10 mg/kg(n=2~3)

DR TFTRZUEHE  EOXTFHUBTRIBERZIEAXNETE
T IR T RIS ERETRT

O)VgFHE FUBRTHEHORERGFIMEMLETEEN - 53
MR FHREAN S IR ZEINBEEFRETET -

(O)FFEIEH @ &M > EALC/MS/MSHMEFEPAZHLEY
= EETRHE -

(MEETHEMN - RO RPAZHLLEYWRERY > GEMAER
MR /N P ER A WinNonlinGEREE)EL MR RE -HEHSKT
HEAUC)  REBEDR FPHERIKANK THZAUCEEARBELES
MZEYF A R(BA) -

(ER)

{EE ¥ No.1I-6 : 14.9%

{EE&YINo.II1-2 : 4.2%

REULZER > AIREYZEVABREBLEWRS -

At REREESHITRAEEORIMHER - FHAHPBER
THRERBEMFIBEIERNR/BERZERR/ETEHEE NS
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P

B flSs ¢ AUEHR E M B

EHEZRESABTRYNBEALZHECEYRIE—ERHE -
RHNERDERRERSZIEBEMBEHBTEER  HAZHLEEYHE
RS ZREEETE -

REE ANBEFRBMARR0.S mgEHE /mLZ0.2 mLZ 4 & # (50
mmol/L Tris-HCl pH{E 7.4 ~ 150 mmol/LE L -~ 10 mmol/L &AL §E)
> 1 mmol/L NADPHFE FTH37C TRIE0 B30 #E (IR
FE) - KIER > mFEE/LZHE=1/1(v/vV)B&RZ100 pLiRI R EH&S0 uL
W #ETTIREG » BA3000 rpm#E(T 1557 #BE (s o FI A LC/MS/MS # 5% B 1
EBERPZAZHEEMETEE  BREDERZILEVMERS
100%Met ERERZ A ZHIEEMNEFE - BE » KBEKEGR
NADPHIEfFE T # 1T K FE - BB & K IE AR B NADPHIT S
mmol/L UDP-ZEEEE Z 7 TETRE » LEERHERZHRF -

ER)BTEEWRE2 imo/LT 2SRRI ZBER -

{E &%) No.1II-2 : 90.1%

s B fl6 : CYP3A4E: St MBIGH B

CYP3A4AZ MBI B A B R R EZ AF L EY ZCYP3AL
ME R ETHENGERE - FHCYPIAMBR(KBERERERE)ME
T-FEE=ZFFEBT LR (T-BFOM T EAb - 4 B3 L& 2 AUH
W1-RE=ZFREBFLER(T-HFC) - DIT-HFCE R K FE K15 1E M 5F &
CYP3A44IH] o

MR O TArEL : 28 > 5.6 pmol/L 7-BFC : K FERFFH » 0
THENI0TE KERRE > 1So#E RERE  25C(ZER)
CYPIAAE B(KIGREREEE)  HKER £62.5 pmol/mL » KRS &
6.25 pmol/mL(10fZ#ER) ) AEHIELEYWEE0.625 1.25+ 2.5~
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5+ 10 ~ 20 pmol/L(6%k) -

RI6FLE £ > MK-PIEER(PHETHFRKEE - ABHALCSHE
B AR E Z A ETARIMAE R TER IER » H LK 28 #K-Pi
BERIVIFERZ AXNKHERERZ —H2BES—96F8B E - R[N
fE Rl 2 NADPH r MEMFRERIRKERGBUEERE)  KERE
B¥ 1% > ARINZAE/0.5 mol/L Tris(=FEERMEE ) =4/1(V/V) » F
ERFERE L - X JrE Rl ér Z TH R FE R A JINADPHTT % 78 &2 FE FA 46
(BErERE) REFENHEEZ  UNEZEEKPIEERU/IOHEZT
A —HMoIBES—FAB L BEAEEZINERSG  KERERE
% > WRINZEE/0.5 mol/L Tris(ZRERERK)=4/1(V/V) » FEIHEK
FEEIE - St RS ETHEEEREZAR  AAECERENEFEHNR
#i 2 7-HFCZ & ¢ {H » (Ex=420 nm * Em= 535 nm)

BRREAGETERNEBERRERELAGHELEMZIERZ
DMSOE 5% R ¥ IR4H(100%) » EHUESRE RN A Z R SR 2R
FEME) FRAREEAHE  EHANHESHEIZEHEEME
HICso » MEICsolE ZZE BS pmol/LEL EZERER B (+) » BICBEZE R
3pmol/LEA T Z B A(-) -

(& R)

IE& ¥ No.IlI-2 : (-)
SAEGHIT ¢ ZE 28 25 Es (Fluctuation Ames Test)

&2 RRTZ BB FEDFIKEH (Salmonella typhimurium TA98
Pk - TA100%%)20 pLi#EfE 2 10 mLI§ 2 & EE(2.5% Oxoid nutrient

broth No.2)d » B¥37C T #ITIO/NEIRBTHEEE - BN TAISEE » %
9 mLZ B /REITEE(2000xg 102 8)MEREER - FEZRZENO
mL 2 Micro F 4 & & (K,HPO, : 3.5 g/L - KH,PO, : 1 g/L -~
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(NH,),SO, 1 1 g/L ~ BB =48 _/K&% : 025 g/L - MgS0, -
7H,0 : 0.1 g/L)dh » AR ZE 110 mLZ ExposurefS B E (B 4EWE ¢
8 ng/mL ~ ¢HREEE © 0.2 ug/mL -~ FH&EAE © 8 mg/mLZ MicroF 4 & &)
1 o B TAL100%% » f47463.16 mLE 7N 10 Z Exposure}% & £ 120 mL
MEEHEABRER - #AZH(ILEYDMSOB K (B &= A E50 mg/mL
PL2~3B AL ETHIE R MTE)12 pLEE o B 5 /R 588 nL (7 3 & 1h
T AERER498 pLEASY mix OULZ R ER)ETTRS @ (ERkRKE
B> GDMSO 12 pLEARER R &K 588 nLRN B ELREGT - EBE
/X498 pLEASY9 mix IOpLZ B ER)ETEE » IERBHEE » BRI
RBELBRET - IS ¥ TAISKK » 150 pg/mLz 4-5% B EH-1-F b
PIDMSOE 12 pLEA BR B R 588 nL(MARBELBET » HABER
498 pLEIS9 mix JOULZ RS R)EITES » $FHTALI008 » $#0.25
pg/mLZ 2-(2-BK URg A5 )-3-(5-F8 B -2- 0k I AL ) N W% B B DMSOA #E 12 pl
B B B ik 588 pL(R A ELRE T » B H K498 uLELS9 mix
LZ BRERVETREEG » ENAFEBEET - AISTHTASK » &
40 pg/mLZ 2-fE AR DMSOZE K12 pLEI BT K 588 pL(N AR B E L
BHET » SEE K498 pLEIS9 mix 90uLZ SRR EITIRS » $1 %
TA100#% » #$20 pg/mLZ 2-fF £ B DMSOA /R 12 pL B 3 B B 7% 588
LR AR B REG T » SRR E K498 pLEAS9 mix I0uLZ IR & MR)#
mE o RITCTERITIODEIREEE - KEBEABHILEVWZIERE
460 pL)BE & ZEIndicatoriz B2 X (B ES4EYZE © 8 ug/mL -~ 4HREES - 0.2
pg/mL ~ F&HE * 8 mg/mL ~ JREE LK : 37.5 pg/mLZ MicroF 4 &
#2)2300 pLer » BLSO pL/FL A ERAFL/BE » MITCTHERR
3R - BEREEREARERB)ENBERCEEMEREER N
HZAlBERPHEZ{LMESEEah=Ee  REHEBIFAE @ 4840
TEEREERZIEEELETSE MR MY R T L BT
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B - RFREELEBREEFILCORT  BAREERBEEUGR
7“—‘\- °

(ER)

L& ¥ No.I11-2 : (-)

s B 18 © hERGH B

UASBHEEMZLBEQTHRER ERMEFEHREN  FH
% I3 Hhuman ether-a-go-go related gene(hERG):i&E & 2~ HEK2934H kit
MFRAEFHELCEMERLOEFB AR REEEFRZEERER
K& R (k) ZEA -

EFHL2BE8ER #H L% (PatchXpress 7000A » Axonlnstruments
Inc.) WHHBLHEMERMHE  BHBERFER-80 mVZEE% @ 5T
SRR T T +40 mVZ EBACRIM2F 8 0 WK T T7-50 mVZ H (LR
B BERMFAR k.- MELZERBER  BUEBERESHESR
KBS Z M4SN (NaCl : 135 mmol/L + KCl : 5.4 mmol/L -
NaH,PO, : 0.3 mmol/L + CaCl, - 2H,0 : 1.8 mmol/L + MgCl, + 6H,0 :
1 mmol/L - & &% : 10 mmol/L - HEPES(4-(2-5R & Z. F)-1-IK *# Z. &
B): 10 mmol/L » pHE=74)RER TERNMAE1057E - RIBFTE
B > Ik, > A F B AR A7 8k B (DataXpress ver.l » Molecular Devices
Corporation) * URFEBU P2 EREREEMBRARERZE
HELETNE EW RHEAFRACSYRIZHSEARERZ
HIR - BANBREAROI% _HETESR)ETILE » STEAZHL
ek 22 g -

(BR)RNMEEWRE3~10 pmol/LT Z HIHIZ -

IE& ¥ No.II1-2 : 7.9%

SER B9 ¢ B RS

FEREEYZBBREERNRAMI%DMSOZ RETHRE - FI A
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DMSOHE % 10 mmol/LIb &¥ER » A BRI EWAER2 play 5lR
MZEIP-17Z(H &AE#H2.0 g~ BEFZ7.0 mLER 07K & A 1000 mL) ~ JP-2
MR (E] B EE — S $93.40 g /KU B & —993.55 gB BN /Ko &gk
1000 mLEIFERMKIFE)I8 pbh - R=ER TIREVNF®E - ¥
ERETERE - NHAE/K=1VN(V/IV)HZBEKRETIOEWE > #FH
EE R EMGE  FHLC/MSHERE PRE -

(5ER)

I &%) No.1II-2 : 42.2 pmol/L
s I 10 ¢ RIS B

MBEZARANNBREZAEZHAEEY  AEBESRIIP-1K
(I &1L$K82.0 g~ BEEE7.0 mLIRHI/KT 1000 mL) ~ JP-23% (5] pH{E
6.8 7 B BE B0 4% B /R 500 mLA f07K 500 mL) ~ 20 mmol/L 4= & B #h
(TCA)/JP-23& (I TCA1.08 gif HIJP-23& ifi B 100 mL)& 200 pl » JA R
BRANGEHRBEZBELR  BEEBINAZHAEEY - ETEMAL
RITCTIREUVNGFERETEIR - @EEEKI00 pLARIFE 100 pLii
EIT2EEE MEERGAEZRETEEY  -HIXIAFARERTY
v ETTEMLETRE BFHEWURENHRL FHHPLCEER
FHEEY -

(&R)

£ & % No.III-2 : JP-13% ; 7.1 pg/mL - JP-23% 4.4 pg/mL ~ 20
mmol/L TCA/JP-23% 16.1 pg/mL
sl BB B 11 Amesza B

& B /D K R 5 (Salmonella typhimurium)TA98 « TA100 ~ TA1535 -
TA1537 ;. K BG 12 & (Escherichia coli)WP2uvrA{E BB &tk » A A
AR AZIERNFHEEHEE T KRB EILEET B Amesi By »
ERXFHZEENEEERNEEFT MY -
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(&%)

{E&#No.1II-2 : (-)
s BRBI12 S M B

EARAZFHALCEYUEREESRE  NUER L HEREHE
FMEFEZ20.1~0.0008%8F Z 4L MBKFHEREQRSVVH)ETES » (E
F & b 8 & % % (GL20SE & » = #* & @ & FL20S-BLB /& -
Panasonic) » ¥ {TUVA K UVBI& 5 & 2 ¢ B & (10 J/ecm? + 290 ~ 400
nm) - RENBHEREBRZEER  E1TREL  RER LB ZLER
WREMER®EZ » HE LERZENE (5405630 nm) » ETENK
SEREY HITE o SA0R630 nm T 2 0B R 53 BIER B S RIS (8
YWEEBEREBREC(SBODAEGELE)ZERE - X BMERRE
10% > 630 nm T ZREEZBILEREVSZERS® () BXEM
RRB10%LAE > 630 nmTZHAEBEZELERIGULEZER R
(+)

(& R)

{E & No.III-2 : (-)

B 1R 2B TR HRE R LEY 2 a2 ETRIRBEY b
MZAEEWI-6 > HMERFEHRETHARLOR FEZ/IEEWII-2
KI-6ZMBPPREHE MBS ZER -

X MR EEYI-6 0 HR XM FRELSFZEEREE TR
T WA EREBLEMZILEYI-2ETRIBEY (LMK 2L
EYI-6N I TFRETRANRLEBRELCEMII-2(ZBE2) -

MEZEFABERABAOTER  EAEBEEYMLETMHEKZIEEY
HGREOXTFEERUEBATAOPRESN B R AEBEEY - B
o AFHZAEY TR BIERBRBLARTHERERENARZE
AKRIBER 2GR K/ TEGEIR A EE -
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s R B3 AR AR % T el B

IR FRBZHRERMBEITE

(WEREY : ERHSDKRE -

Q) BERG : ESDAREE BRENE R L&EE K -

C)VETE  DHIZKXE REFREZRTEMEABRAKLT -
DITHA AR EH - (BELEYRTEREFE)

RN T 0.5~1 mg/kg(n=2~3)

D TRZEE  FRARTHIBILBRETERT -

G)V&TFTHZE BIRAKRTHEHNTF EHN 2558 RER
#EITIRT -

(6)FFEIEH * &R - EAHLC/MS/MSH M P KEHILEY
mEETHE -

(MKt EEN - MRMBPEALR[LEMRERYE  EFHFERE
gz /N 75 7% 2 2 WinNonlin(GE ff 55 12) & W 48 88 )8 BR 2 (CLtot) R H &
FEH ({2 2) -

(EXR)

1L &%) No.III-2 :

CLtot : 16.4 mL/min/kg

t1/2 > z * 3.4/N\NHF

RBU EZERHE &I A ERERBEE  LETHH
RZILED -

At AZRALCEDTREFEEHER FEHNBRERTHS
BB IR eh 5% ZRER R/BRIR Z /88 R/ TAD BIE A B ZE -
2L B

TR ZEBBIAFBREAR  LIFEAEEREZHZE
B & -
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BB B B
BRBELEY - LIEREREETRS - B THR SR
BITER > M EE R ERE - STORIE A RS - TR
BT T SR
B2 R
GESELEY  LBREEREYOHETRS » WED K
S LK T 51 A o S5 L 7 2 98 o T B B T -
R B3 B
GRSELEY  LBREERSY O ETRS BRI
% EFHE - BH O ETHNTRAES R 2 B -
U4 © CIRE P R A 5
BESELEYRESBETETRS - RERGETITER
BB RS P9 A6 AR 55 -
UGS 8 A
BRSELEMRLBETRS  BTH® - Bhr - 5 578
BB R A -
516 ¢ % 51
5 B B & 1) B B A O 0 1T 0 T U B
B G17 : 2
A 88 B & 1) B B A O O B 1 S T R B R A
B B8 © o A
RSO (L &Y B AL TR T B A B - B Ik B AR A
) -
WE B9 : BEB
AL S YR ETR S TR SR -
U110 35 B
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MASEEMREECESERETEST AT -
[Ex EZ A FAM]
FHHZAEEMN R E R AR AR BREMEXE AV E(CEN)
MEEE - ABHPZIEEWTRAEFERBERERRTERE REMNH
& ZIER R /BRR Z G R/ R E A AR R -
[FFaaied ]
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(P PRENRAIBEYZPE) -

12. WMBRBFEIZNFPE-—FHZILEYNEME FREHFZE - Hf
PPREEMTZHa)~ac) 2 & ¢

a) -C(=0)-P*" »

b) -C(=0)-P*' ~

¢) -C(=0)-L-P*! -

d) -C(=0)-L-0-P}' -

e) -C(=0)-L-0-L-0-P*' -

f) -C(=0)-L-0-C(=0)-P*' -

g) -C(=0)-0-P** -

h) -C(=0)-N(-K)(P**) -

i) -C(=0)-0-L-0-P** -

j) -C(P**),-0-P* »

k) -C(P**),-0-L-0-P** -

1) -C(P*?),-0-C(=0)-P** -

m) -C(P??),-0-C(=0)-0-P* -

n) -C(P*),-0-C(=0)-N(-K)-P** -

0) -C(P*?),-0-C(=0)-0-L-0-P}**

p) -C(P*?),-0-C(=0)-0-L-N(P*), »

q) -C(P*?),-0-C(=0)-N(-K)-L-O-P** -

r) -C(P?*?),-0-C(=0)-N(-K)-L-N(P**), -

s) -C(P??),-0-C(=0)-0-L-0-L-0-P**

t) -C(P*?),-0-C(=0)-0-L-N(-K)-C(=0)-P** -

u) -C(P™),-0-P(=0)(-P**), ~

v) -C(P®),-PRO(EL P » FERSP) -

w) -C(=N"(P*"))(-N(P*")y) ~
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x) -C(P??),-C(P*?),-C(=0)-0-PR?*

y) -C(P*);-N(-K)-C(=0)-0-P** -

z) -P(=0)(-P**)(-P*’) ~

aa) -S(=0),-P*'? -

ab) -P*' « &

ac) -C(P*?),-C(P?*),-0-P}?

(P LEES#ENI#R MR  NEEE IR
1A |

K& &M AEFARNKZ RE |

PROB AT LR EBEARAR 2 e ~ AT R EBARR 2 4%
i >

PUEAREREFHARNARZKEBERE TERAREHARRZ
MIBAE - TEBMAREFANRZ mEARE - KM EREA
B 2 fe 2 i &

PURTI B REBARNRZ A JTENAREBHANARZHIEB
HE - TERAREFARRZHRAE  TEMAEFARNRZ
RIRGE A » TR AEFARNNRZHERBEE - Si=ZREWiRE

PUSRIBILBE -

PUSRIBIL Bl K REFANAR & - TENAREEAR
RZRBHE - TENAEFARRZEERENE - TEERAERH
AR Z e B A - TRIAEFEANMRZBRIRRE - T&ElMR
ERARRZERREE  H=RmEWKRE

PR35y Bl M8 37 B ¥ B OBn

PR A A EFARR Y REBERE - T EBRAEBEARR
ZHERE

PV oy BB I B T R A BEARUR Z B

jui
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PURT M AREFANARZEE - TERAEFARMRZ I
EE - MERNREFARRZREBEE - TEIAERARR
ZHREREAE  TERNARERARNNCHRBRE - K HAER
AR Z R E - L H

PURPVTIEBBEYHRET B R T ENARERARNAR Z &
R

PRUOK FT AR E B AR S B - AR B E B AR Z B
BRAE - TENAEFRARRZHARAE - TEIRAERARR
ZEREBRGEE » T ERARERARNRZ R &

PPUB TR IR BB AR AR & - AR AREBFARAR 215
B ERNAREFARRZRENE - SUT&NAERARRZ
MR

BUREREA : IEE - bk - RERE - BE - ERE - i)
BAE  MEBEAE BRREE RERE NZE - BE %
o ERERE  RERERERE  REKSE  KEE
WA MEEREARE  WMEEREE  IEEEREE Ik
ERERAE - REHE - fE WM& BEE - HEBERE - =

MEAEKRIF2Z G HHE
ZAZE
a) -C(=0)-P* »

BUZE PRS2 E o HPPRREAMUT

b) -C(=0)-P*'

g) -C(=0)-0-P** -

h) -C(=0)-N(-K)(P"*) -
i) -C(=0)-0-L-0-P**
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1) -C(P??),-0-C(=0)-P** -

m) -C(P**),-0-C(=0)-0-P**

0) -C(P?*),-0-C(=0)-0-L-0-P** .

v) -C(P®*),-PR(Rep » FEBRSL) -

x) -C(P?*),-C(P*?),-C(=0)-0-P** .

y) -C(P*),-N(-K)-C(=0)-0-P** + K

z) -P(=0)(-P**)(-P™’)

(R LEE# S #ERZ s

KAE T EMAEFANARZ A

PRO% AT R LR E B AR 2 e 5

PUET A AREFARMRZREBENE TSR AREHARR
ZHEAE

PUE T B EBFARMR Z ik « TR EBEARM R
HE - TEMAEFARRZBERAE - TRMAEHANNRZ
BRIRSTE - TR HAEBFANR Z BRI E

PR BB B &~ B

PME T EREBFARR 2 ek~ Al E R EBEARR 2 i3
A NUTEMAEFANAR ZHEBAE

PR TR AEHANRZREBEAE NTEHAREFARR

B E

PR TR EFARMRZ IREE -

PURTI MR EFANARZ mEE - TEHAREHARMRZ 5
ERE - U8R EFARNRZREREE - TEBMAEFARR
ZHEBESE  TENREFANNAZRERE - &R EH
AR ZHEREE X

PR PR MBI HR T — %_ﬁ/BZTZE-‘é'ERﬁﬁEﬁAHSZﬁZ%
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17.
18.

19.

20.

ME BT ZE -

MEFEKRIFIZBELHEY > HEBRAEBER -
WEFERKIFIZBEESY) - HRAEMKIE B A U B8 D &1 /F
=
—HEHEABKREERKBEATIBZRESIEZRKZ AR
B507% » EREER  BRFAFXRFLIZLSTE-FZEED
HBEE AT -
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C196756DA

145 (ng/ml)

Ef

"

250 -
200 - --0.3 mg/kg
-+ 1 mg/kg
150 - "3 melkg
’ -8-10 mg/kg
100
50
0 Y A
0 6 12 18 24
B[ (hr)
1
AR [ #E R (ng/ml)
(hr) 03mgkg Imgkg 3mgkg 10mgke
0.25 BLQ BLQ BLQ BLQ
0.5 BLQ BLQ BLQ BLQ
1 BLQ BLQ BLQ BLQ
2 BLQ BLQ BLQ BLQ
4 BLQ BLQ BLQ BLQ
6 BLQ BLQ BLQ BLQ
8 BLQ BLQ BLQ BLQ
10 BLQ BLQ BLQ BLQ
24 BLQ BLQ BLQ BLQ

BLQ : {8 FRE(<0.500 ng/ml)

=12

[}



