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O BELARBRICERY LJRBREIE. BRIZBEEMATEBOAE



WO 2016/175224 45 PCT/JP2016/063139

[0063]

[0064]

ICEYBEERIENIE LW,

T, ARBOLESHNRUVFOHUELHBINDER. KHZVWREEER
e DMy kI LBENY) O TEETZZ&8H5). h
SAMPEAFKRBICEIIND,

—RERERSTICBES. EREH. B&LCREFEERGIP. BEEED
BRIZLUTOEY TH 3,

Boc :tert-7 hFThIKRZIL
DBU: Y7H¥EY/novrFteY
DMA: N, N=YXFLFPEIrF7IR
DMF : N, N=YXFILKRILLTIR
HATU: O0— (7—-7HYRYY I YFPYV—IL—1—=4J) —N, N, N’
, N =F R SAFLIOZIL AFHI7)LFOKRAT A b
NMP : N-XF)jEZQl) Ko
OBn : RyJNLFY
THF :Fh3EFOT3 Y
T3P : 7OBILKRRKRVEREKY
WSC  -HC I :N—IFI—N' — (3=IUXFILTI/FOENL) Al
RIA I RIGERIE
BB, [KIVH) LU TR BENIIAEREEZTT,
(8%1)
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(1) m)

(X, PUZOHDIREE ; RPIZ. PEI—ILODREER ; LITBBEE; #
DHEDEESIE, FIREAERTH 2, )
B1IRE

EEMATIC, DMF, THF, Y/nonx4dy, 7EMZ M) LEDR
BRFEEEThODRERED, D2/anFIILAILKRI A IR, AR
ZWIAZIF =, I oanFIILALRIAI R-N—k ROFIR
YIRNYTYI—=. 4= (4, 6-UXrF¥—1, 3, 5, —NYFPY
—2=AN) —A-XFILENR)ZOLIOY R, AFHTAOYY
B2— (7T-7H—-1H-RVYNYTZI==1=q4N) —1, 1, 3,
B3=FrSXFNUOZDL WSC-HC I, HATUZOBKIREEHIE
ETF. LAMA2%EMA, —20C~60C, FFELLIE—10C~40T
TO.1%%~24%E\HKL(mlﬁ@~12ﬁﬁﬁméﬁ6:tE$

A EEMABERBLENTES,
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Froik, EEWMATETHF, UAFYy, ¥/0oAxsdy, DMFFD
BBOBEET. EVYY. NVIFALTIV, 4V TOELIFILTIY
1= XFRNAIHT-ILEOBEDEETZ/IEIEFEHET. diphenylchlor
ophosphate, 1&{bF 74 =/, BILAFHFYILEFEOTUINEEREEMA D &
IC&YBBIOS A FEERTE, LEYWA2%EMZ, —20C~60T. ¥
FLLIE—10C~40CTO. 1RA~24KR,. F£L<IE0. 5K5E
~1 2RI EZ T &ICLY. ELEWMAIERIBDHIENTES,
HE2T15

L&A 3, DMF, DMA, NMP, THFZOREDOEET. KB
AVGL, REBFRYDA O— (2, 4—Y=-O7zxz=)V) EFOFY
LWPIVEMA, 10C~60C, FFLIE20CT~40CICTO. 165
B~4 8B, WFE LR 1BE~24BBRIGIEDZZ&ICELY., tLEY
AdzBBIENTES,

B{3ITRE

ILEMALDOTEY —IVFERORRERIGIE. Protective Groups in Or
ganic Synthesis, Theodora W Green(John Wiley & Sons)ZFICEZEH D —AZH
RFERTITIENTES, TOR, ERLETILTE REEDFARIES
BBZET. LEYMALARBDIENTES,

BlziE. LA A4IC. DMF, MLIY, THFEOBRBEOHFET. B
BELV/EBRSMVIVRVEVHE, A9V RIVKRVBEEMA, 1
0C~80T, FFL<LIE30T~60CICTO. SBEE~1 28/, 75
LR BB~ 6BBERINI R I &IC&Y., LEMABSDSEIRERD
ENTED, LEMASDOSEIBHESFCEHELSIEHPLCYRT A (
XSIWASL) THREDEITEEICLY., (LAMABAEIRHIENTES
R

t&¥A5Ic. DMF, DMA, NMP, THFZDREDOEE T/
FNODRABEDR, LEMAGB LY. KRBT M) VL, REEHY DL,



WO 2016/175224 48 PCT/JP2016/063139

KBty LEOEEEMA,. 0C~60T, FFL<IF10CT~40TK
TO. 1EfE~4 8. FELCRI1BE~24BHERBILED &I
Y, LEMAT /B ENTES,

Fre, LBYASIC. DMF, BFBRTFIL. BFBBTFIL. 1, 4—-U%F
Y UOEOBBROFETELRENSOREREHR, LEMWA6B LT, T3
P. X8 VZANKRVEBE LSRRI MVIV RN KR VEBENAZ, 40C~1
50C, FELLKIEB60T~120TCICTO. 165@~4 8BFE. FF L <
ETER~24RREARIGI TS EICL Y, LEMATEBBIENTES
H5TH

LEMA 7 DKBREDREEDBRIRERISIE. Protective Groups in Orga
nic Synthesis, Theodora W Green(John Wiley & Sons)ZFIZE28i M —Agy A
HETITOIIEDNTES,

H6 TR

k&% (1 1) OeROFINBEEIRFILEFE LRI —FTILEICERT
2—MREBTHRICL>TEED (1 1 1) 2832 ENTES,

B Z2 (X, Protective Groups in Organic Synthesis, Theodora W Green(John

Wiley & Sons). Prog.Med.5:2157-2161(1985), & & U'Supplied by The Bri
tish Library - “The world’s Knowledge” ZEICSRED A XEFBET I &
TE %,

(H%2)
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B, EVYY NIZFNTIV, V4V TOELIFLTIV, 1-XF
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ERENOOREESRESR. NS MLIVANKVEEY) =96t Bock
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B &K BEIRNEL BRAFREE L THEEONICKRETZEHDTES
o Fle. AMEeEMOBYEICETOFBISE LEFF. Ho%. BBE%. B
BE. BRAFOEZAARNFZVEISCTREEL. EESFETEI &
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T avILALERLUTORETREL =,

GRIZE %&14)
(1) ASL: ACQUITY UPLC (B5%E) BEH C18 (
1. 7um i, d. 2. 1x50mm) (Waters)

ME: 0, 8 mL/3; UVRHEER:254nm;
BEE: [A] 0. 1%¥BESEKAKR. [B] 0. 1%¥BSET7EI=
MUV
3. 52MTE5%—100%3% [B] OU=ZF7V/SVITY MaiTo1%,
O. 54, 100%%E [B] &#R L7,
(2) h3HL:Shim—pack XR—0DS (2. 2um, i. d
. 50x3. Omm) (Shimadzu)
AE:1. 6 mL/3; UVRHKRR: 254 nm ;
BEME: [A] 0. 1 %¥BEEKAK. [B] 0. 1%¥BaE7 7 =
b U IVER
T390z b : 3HBT10%—100%%4E [B] oY=7F/S5TTV N
ZfT\W. 0. 59@. 100%%K [B] #HF L1,

[0074] BEH1



WO 2016/175224 55 PCT/JP2016/063139

[1634]
H Alloc Alloc Alloc
I U |
0] N @) N HO N /O N
O~ O— O "1
0 0 0 0O
1 2 3 4
OBn O
5 OoBn O o OBn O 0 N 0/\
N oH — N 0N — SN —_—
0 0 ‘I}JH
5 6 7 Boc
OBn O
0]
NN TN SNy —— S N/«W
~N- _Alloc \Nwiwﬂ
X NH, N H
o/ 10
9
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£B1IRE

a1 (5. O0g. 49. 5mmo 1) ®THF (100mL) &RIC
. BREBEST. RSATPARA—=TrT—78CICHETF. 1. 62m
ol /L n=TFLNI)FIh—-~"FHVAK (30. 5mL, 49. 5m
mo |) Z@TFL, —78CT2RERM LA, RIGKRIC/OOFERT YL
(5. 96g., 49. 5mmo |) ®THF (20mL) BKEEHFL. —
7 8CT2RAEEE L. REBRERMELT Y EZVLKBRTIIVF
L. BE~FER. FBIFILTHE UL, AREEZEFKEKTREFL.
KRBT IRV LTERRER, BEEEESEEL. tEW2 (5. 664
REK62%) BB/,

TH-NMR (CDCL3) & :3.83 (t, J = 8.0Hz, 2H), 3,92 (t, J = 8.0Hz, 2H),
4,26 (s, 2H), 4.78 (d, J = 8.0Hz, 2H), 5.30 (d, J = 12,0Hz, 1H), 5.44
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(d, J = 16,0Hz, 1H), 5.93-6.03 (m, 1H),

E2TRE

b2 (6. 6g. 35. 6mmo l) ®THF (66mL) &AMKIC.
EHRBEKT. RSAFPA1XA—FErYT—78CICAHT. 1. 03mo
/L DIBAL—-H A*42&®KR (45. OmL, 46. 3mmo |
) Z@TL, —78CTI1HHAERLL, RERET7RZ M TIIVFHE,
Ay YT VBKBREMATERL, BFBTFILTHE L, BHRE%/MN
BIBKTHFL., BB /RO LTEIRE, BAEEREBEL. L8
3 (6. 21 g, IRKI3%) %F/,

TH-NMR (CDCL3) & :3.44 (br, 1H), 3.50-3,64 (m, 2H), 3.71 (br, 1H), 3
.95 (d, J = 8.0Hz, 2H), 4.64 (d, J = 8.0Hz, 2H), 5.24 (d, J = 12.0Hz,
1H), 5.40 (d, J = 16.0Hz, 1H), 5.47 (d, J = 4Hz, 1H), 5.87-6.00 (m,
1H)

B3I

tE®m3 (6. 2g. 33. Tmmol) ®X¥/—J) (65mL) &K
o RS MLV RNEKRVER1 KA (0. 63 g, 3. 31mmo |) &
MATEERETHREIER L. RISKE. RKEBKFRF M) D LKBRTITY
Fik BFEL. FRRIFILTHE UL, BEELZBNMRIEKTHESL. 8K
M~/ x20 LATERR, BEABEELEL. 6&W4 (5. 77g. N
£87%) &5,

TH-NMR (CDC13) & :3.34 (s, 3H), 3.55 (br, 2H), 3.73-3.99 (m, 3H), 4.

64 (d, J = 8.0Hz, 2H), 5.10-5.20 (m, 1H), 5.25 (d, J = 8.0Hz, 1H), 5.
33 (d, J = 16Hz, 1H), 5.88-6.05 (m, 1H)
ZmAaTHE

&5 (20. Og. 81 mmo ) ®DMF (1 00mL) B&KIC.
Ik FIL (22, 8g, 146mmo |l) &7HESI/OYYTFHEY
(18. 4mL, 122mmo |) ZMATERTCRERER L. RGK%E
10%EIETVEZVLKBRICEEAH, HERIFILTHE L, BHE
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ERMBEKTHES L. KRBT /x>0 LTRIER, AREBREREL
. k&6 (22. 3g. WE100%) %W,

TH-NMR (CDC13) & :1.23 (t, J = 8.0Hz, 3H), 4.28 (q, J = 8.0Hz, 2H),
5.16 (s, 2H), 6.57 (d, J = 4.0Hz, 1H), 7.28-7.48 (m, 5H), 8.21 (d, J
= 4,0Hz, 1H).

B/5ITR

&6 (500mg, 1. 82mmo ) ®MDMA (5. OmL) &K
IC. pP— MULIVRWNKRVEREY) =9 L (1, 37g. 5. 47mmo |
) *BockK5¥YY (361mg. 2. 74mmo ) #MMZT. 60T
T1ARRAER L, RISBREKICMA, MBI FILTHELL, BHEZ
BFMELT7 Y EZV LAKBREGAMRIBKTHSE L, BKRBT IRV AL
THIBR BEERBEELELE, BonEREEZY VA VAS LAY
J574— (V0OFRNL—2A5 =)L) ICLYRBBLTEEMT (519
mg., INE7 3%) T,

TH-NMR (CDCL3) & :1.24 (1, J = 8.0Hz, 3H), 1.46 (s, 9H), 4.26 (q, J
= 8,0Hz, 2H), 5.28 (s, 2H), 6.40 (d, J = 8.0Hz, 1H), 7.27-7.38 (m, 4H
), 7.40-7.45 (m, 2H),

B/6TR

&7 (500mg., 1. 29mmo |) #4mo | /LIEERERTF
VB (BmL) AL, ZETIBESEE LA, RISROBELZHIE
EL. BONABRBICRHMRKREKES M)V LKBERENAZ, Y/7A0XY
VTHIE L, BRBEMMRIEKTHEL. BKREBY /X0 LTER
%, BEEREZEEL. EA®W8 (369mg. IRKI9I%) £/,
TH-NMR (CDCL3) & :1.26 (t, J = 8,0Hz, 3H), 4.31 (q, J = 8.0Hz, 2H),
5.24 (s, 2H), 6.47 (d, J = 8.0, 1H), 7.28-7.44 (m, 5H), 7.64 (d, J =
8.0, 1H),

BTIIR

k7 (365mg. 1. 27mmo |) &{t&¥4 (306mg, 1
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. 52mmo ) OF7ERZMYJ (8mL) BRIC. BERFHEAKT. K>
AT74AA—MBILIRKFRT— 2 5CICRET. WELAX (0. 223 mL,
1. 90mmo |) Z@TFL. —25CT459HHER L, RIGKEELN
REUKEF MO LKBBRTY/IVFR, J/00x9 v EmMA, BRTHE
BL., €514 MNRBE L. 2RE2/700X9THELE. B5hGH
BefMBIEKTHEL. MBI/ XOOLTERL, BEEREBREL.
LMo DMERM &R/, BONLILAYMOIETHF (8mL) ICREL
EMRYY (1. 10mL, 12, 7Tmmol) ., Fh3FR MY Tz
WI2ARXT742VIR5T 9L (146mg, 0. 127mmo |) A, F
BT20EEHE L, RISRICYIFAI—FIV (16mL) #MA. Y
LIcBlfa%Zz 2EL. BONEEFREZEBRIEILAM10 (418mg, K
100%) =7,
TH-NMR (CDCL3) & :2.90-2.99 (m, 1H), 3.13 (t, J = 12.0Hz, 1H), 3.40-
3.46 (m, 1H), 4.00-4.08 (m, 1H), 4.14 (d, J = 12,0Hz, 1H), 5.07 (s, 2
H), 6.22 (d, J = 8.0Hz, 1H), 7.29-7.40 (m, 3H), 7.56 (d, J = 8.0Hz, 2
H), 7.71 (d, J = 8.0Hz, 1H)
s8I
(R) —Fbh3ERAZ25V—2-ANKVE (8565mg, 7. 36m
mol). {E&&#H10 (2. 00g, 6. 11mmo |) OEETFI (9
ml) BERIC, BEBETEYUYY (4. O0m!, 49, 6mmo |) &4&
VT3P (B0%EBETFILAM®, 11. Oml, 18, Emmo |) %JE
RMMA. BRRE\E#R U, B LAEBGEEBRULAE BBIFIL (4mi)
I/ = (Am ) TIER%ESR L. BONEE&EETZY /—) (6m
1) IKRBL, ERET6. SEREERLEL, BBREZBLTESIhEER
ZIH /=N (2m 1) T2@%K%EL. L&MW1 1 (1. 18g, K45
. 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,
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[0075]

1H), 5.14(dd, J=10.8Hz, 21.6Hz, 2H), 5.76-5.81(m, 1H), 6.29(d; J=4.8H
z, 1H), 7.28-7.39(m, 3H), 7.48-7.54(m, 2H), 7.64-7.75(m, 1H)
goTRe

ite%m11 (500mg, 1. 18mmol) T4 ./—JL (3. 5m
) BBRIC. ERTDBU (0. 0035ml, 0. 023mmo |) &m
Z. 309AEER L, BONLBRBRICT1Y OENLI—FI (6. 5
ml) ZMA. ERT30NERPL L, WHLUEBEGE 2E LK. BiR
TFN (1. 65ml) T2E%EHL. £E&Mi 1 (346mg, INHESI.
Q%) &187,
'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, 2
H), 6.22(m, J=7.6Hz, 1H), 7.27-7.40(m, 4H), 7.56-7.60(m, 2H), 7.70(d,
J=7.6Hz, 1H)

5EH 2
[1£35]
H Hol /;\Iloc /l\“oc OBn O
N N _O_N oﬁi\H‘\N/}
— —_— —_— F —
O — Q—"0—"CL5
FF F*F F7OF H F
13 14 15 16
OBn O
)
F
X N\N
H F
i2
|1

&1 3 (8. 0g, 50, 8mmo |) @¥syOAA4%>Y (120m
L) BB&RIC. KBAFM)IZFLTPIY (17, 6mL, 127mmo |)
Ami, voOFBE7YL (6. 44mL, 60, 9mmo |) ZFTL.
OCTI1REE#N L. RIBKICKENA, /00X THHL, B
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HE% 5% T VBIKAREBMREBKESF MU D LKBRTESEL, 8K
WE< /x> LATRBR%R. BEEHEEEEL, £&®M14 (10, 1g,
IREL 9 7 %) 2B,

TH-NMR (CDCL3) & :1.96 (br, 4H), 3.62 (s, 4H), 4.60 (s, 2H), 5.22 (d
, J = 12,0Hz, 1H), 5.30 (d, J = 16.0Hz, 1H), 5.86-5.99 (m, 1H)
E2THE

t&¥14 (0. 9g. 4. 39mmo |) ., KAV YL (60mg,
0. 44mmo |) , BEFBTMNSIFLT7VEZDL (50mg, O,
22mmo ) OX& /=)L (30mL) BRIC, REBE (F/—R) &
T5FFTER (AV—FK) 220, ERTORKERRLALS0. 1TADE
BRER L. RIBRICEFBIFILEKEZMA, BFBETFILTHELE, &
BEEHKMBEY /RO D ALATRER. BEZHREEEL. L&MW 156 (9
92mg, INXL96%) 28/,

1H-NMR (CDCL3) & :1.81-2,15 (m, 3H), 2.39 (t, J = 12,0Hz, 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)

BI3ITR
SERITOBET,. 8EAKRICKREZITV., L&Y 6 %81,
EATHE

team16 (870mg. 2. 4 1Tmmo |) #%Waters8 SFC30 A5 A
(44 ©JLBCHIRALPAK 1B, RILERER— X4 / —I) THFIALPEIL. L&
#i2 (270mg. MEI1%) 2787k,
DR
<Waters$d SFC30 X5 L (SPRC4 - 5N406) >
#1754 : CHIRALPAK IB/SFC  (Bum, i. d. 250x4.6mm) (DAICEL
)
TR :8.0 mL /9 ; UVKRHIRR : 254nm
EE : 100 bar
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BEME : [A] RILRER. [B]l x&/—i

198, S%HAE [B] #HRELARKRIC, 60BTE5%—40%3E [B] ©
WZTFISVTV N &iTok, TOHR2HME. 40%38E [(B] #Hs LR
IS 1B, 5%AE [B] &M LE,

B 7.39

2EH)3
[1636]
OBn OBn O OBn O
Or%(coz“—»()\é)\o/\ca — O 0 R, —
N0 -0 N NHBoc
17 18 19
OMe 0Bn O
OBn O R\NAIIoc O 0" cF, OBn O
0 0 21 o)
AN O/\CF3 . AN, N N\NH —— AN N
oN- SNy A0
NH, NAlloc N
20 o 29 23

OBn O OBn O
(@) 0]
e = N/'\[ e = NL}
™ N\N)\,O S N\N/R,O
Boc H
24 i3

$B/1I15E

ItEd¥m17 (4. 00g., 16. 3mmo ) oYy X4%Y (40m
L) B&IC, KAT. YavBYso)k (1. 566mL, 17. 9mmo
1) $&UDMF (0. 013mL, O. 162mmo |) #FTL. ERE
IKEF LRSS ORAER LA RBRERBEZEEL. SOoNLBEZY Y
AOX4Y (40mL) ITBAEL. XAT. 2, 2, 2-MYTNA0OTS
J=J (2. 44g, 24, 4mmo ), MYZTFILT7ZIY (4, 50m
L. 32, 5mmo )., 4— (¥XAFLTZI/) EYYY (99, Omg
. 0. 812mmo l) ZMa. BRICEFLALS 1 IEARH L. RIB
BEREBEL, BONALREIC I mo | /LERKRIRENA. BT F
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ITHIH L, BRE%Z 1 mo | /LIERKAK. BNREKTHESEL L%
. BAMBRY IR VLTEEL, £E&H18 (5. 33g. MWE100%
) &3,

1H-NMR (CDC13) 6 : 4.64 (q, J = 8.2 Hi, 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).

B2~3I%

ZEH 1 OHBE5. 6 LARICRIEETV. EE&W2 0 %81,

TH-NMR (CDCL3) 6 : 4.55 (a, 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).

#/4, 5T

ZEH 1 DRT ERARICREZTV., B2 358k,

LC/MS (ESI):m/z = 342,1 [M+H]*, RT=1,00,1.09 min, method (1)
AN -

tE®W23 (820mg, 2. 40mmo |) OT¥s/Onx4y (186,
SmL) BRI, Boc20 (0. 837mL, 3. 60mmo 1), kY
IFIF7IY (0. 499mL, 3. 60mmo |) 8LU4— (UVXAFN
7X/)EBYYY (44, Omg, 0. 360mmo ) #MMA. FBT3
. SRR L, RISRICT mo | /LEERKERENA. HBIFILT
Mt L7, BHELZ 1 mo | /LIERKAR. SENBEKTHES L%, &
KRBT M) D LTEREL, BRABESEE L, BONLEBREES Y AN
MHh5L00%MNI5T74— (VORKRIML—XY /=)L) ICLYBSLT
tE#Mm24 (693mg, IRKS56%) HLMEEWMi 3 (170mg. I}
E16%) 2675,
&2 4 : LC/MS (ESI):m/z = 441.9 [M+H]*, RT=1.67 min, method (1)
BtIR

ft&®24 (547mg. 1. 24mmo |) %EE (5. 5mL) K%
L. 8O0CTORAER LA, REBOBEEREZEL. BONERE
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[0076]

EVVATNAZLIATRNTZT74— (V/RAKRIMAL-XY /=) IT&
YRBELTIEE®W i 3 (454mg, NXK100%) /75,

1H-NMR (CDCL3) & : 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 (dg, 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, J = 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),

Eraf 1
[1637]
OBn O OH O
o) N N/ﬁ O N N/w
y xn N\g/l\,o x N\g)\,o
Lo L00
F S F S
25 -2
E1ITRR

t&¥i1 (1100g, 3360mmo |) R¥7, 8-Y700-6
, 11 -YEeERAYRVYYFIPY-11-4—)L (9779, 3697m
mol) %, 50wt% TI3POEEIFIA®K (3208g, 5041
mmo | ) RUEBRITFII (1. 1L) IKBIHEL, RISKIC. BRTX
SUANKRVEE (436ml, 6721mmol) £#i0%. 70CICT5R
E3 OB LA, KAT. RIGKICKEZMA, BIRICT 1 REBIRRE.
THF ZMABFBRT FILICTHE U, BEEE KR 8 %REKRS b
T LKBRTHEEL, \BKFEF M) T LICTERL, RETRHEEEEL
o BONIBRAZTHF (5. 5L) ICABEE., RBHYTLAL (790
g, 5713mmo l) #ZMA. 50CICHKFRL. RvI)7O<wa4 K (2
40ml, 2016mmo |) Z&TFL., 60CICT8K™E3 0SEEBHL
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= KAT. RIEKIC2 mo | /LIEMKEKRERATL, ZRICTI O2A
B, BRI FILICTHIE Lz, AHMEEKRU 8 %REKET MYV LA
KEETESEL., BARBY IR ILICTEE L, EMR (Nor it
SX—2. 2409) &#Mx. 54 +r®BL. 2BEBETEE LA 7
SNEBBICHRBRIFILISLIUAFFVEMA. EFETHI TR RN
$rzEc&Y. tA&M25 (1019g, 1776mmo |, IXX53%
) /T,
H-NMR (CDCL,) & : 2.88 (1H, t, J = 11.2 Hz), 3.28-3.39 (2H, m), 3.72 (
H, d, J = 12.6 Hz), 3.86 (1H, d, J = 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 (
oH, m), 5.45 (1H, d, J = 10.9 Hz), 5.63 (1H, d, J = 10.9 Hz), 5.77 (1
H, d, J =7.6Hz), 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 =7.1Hz),

F21R

£&25 (1200g, 2092mmo |) ®DMA (3. 6L) &K
o, |RICTYFYAYOSAK (443g, 10, 5 mol) Z#mMX. 8
0°CIc T IREMIMBIE L, KAT. RIBEICFEMY (1. 2L) . 0. 5
mo | /LIEEKA®K (6. OL) RUK (2. 4L) £mx. 1EHEEBR
L7 M LEEEEZERLE, B5hiBiE2s00RLAICEREL. 1
YIOCLI—FIENA, BEERESEAE 2IMTBI LY. b
241 11 —2 (950g, 1965mmo |, IREL94%) /.
H-NMR (CDCl,) & : 2.99 (1H, dt, J = 17.5, 6.8 Hz), 3.47 (1H, td, J =1
1.9, 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 (14, dd, J = 13.5, 1.9 Hz), 5.26-5.
30 (24, m), 5.75 (1M, 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),
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EheHl 2
[1638]

$B/1I%E

k& i1l (400mg. 1. 22mmo |) 8LT6, 11 -YERO
IRYYFIEY-11-F—) (418mg. 1. 83mmol) 250
%T3PEERTFILAE (7. 27mbL, 12, 2mmo |) IIBRL, &
EXHT110CT1. SEHBERLAE, RIGKRICKEMA, BFEIFILT
B L, BEREEENREKTRSE LR BKRES MY OLTEEL
. BREREBELE, BONEREBEESYATSVASLIOT NI ST 4
— (/00FRIALA—RXAY ) —IVBLTEBRIFI-—AY /=) ICLYURBR
LTIEM26 (316mg. IRL4LTR) #1587,

TH-NMR (CDCL3) &: 2.86 (dd, J = 11.4, 11.4Hz, 1H), 3.26-3,40 (m, 2H),
3.55 (d, J = 13.4Hz, 1H), 3.70 (d, J = 10.4Hz, 1H), 3.86 (d, J = 10,
44z, 1H), 4.48 (d, J = 9.5Hz, 1H), 4.66 (d, J = 13.4Hz, 1H), 5.20 (s,
1H), 5.43-5.50 (m, 2H), 5.63 (d, J = 10,94z, 1H), 5.79 (d, J = 7.8Hz
, 1H), 6.40 (d, J = 7.7Hz, 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),
B2TiE

EHEH 1 OFE2TREFRICKIGETW. L& 1| -1 287
TH-NMR (CDCL3) &: 2.98 (dd, J = 13.0, 12.3Hz, 1H), 3.46 (dd, J = 13.1
, 10.0Hz, 1H), 3.55-3.63 (m, 2H), 3.79 (d, J = 11.4Hz, 1H), 3.96 (d,
J = 11.0Hz, 1H), 4.62-4.66 (m, 2H), 5.26 (s, 1H), 5.52 (d, J = 13.4Hz
, 1H), 5.75 (d, J = 7.7Hz, 1H), 6.70 (d, J = 7.7Hz, 1H), 6.79-6.85 (m
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, TH), 7.05-7.12 (m, 3H), 7.23 (d, J = 7.4Hz, 1H), 7.30 (t, J = 7,3Hz
, 1H), 7.36 (d, J =7.4Hz, H), 7.44 (t, J = 7.4Hz, 1H),

Kl 3

[{£39]

N. )\,O /J\,O
i1 27 - OA § —_— OH §
8 :S
28 Hi-24

£1I1E

t&®W27 (290mg, 0. 880mmol) &{t&MWi 1 (240m
g. 0. 733mmo |) %, 50%T3PEHERTFIEE (2. 4mL)
AL, HERGT100CT—RB¥HER LA, RINRICKEMX, B
BMIFITHE L. BRELZHEAREKTHESL. BKREBT /294
TRRR. REEZREBELE, BOhLBBEE2S UASLASLsOT N
T574— (V00KRML—BBRIFIL-X5/)—)L) ICLYBBLTES
28 (106mg, INXK24%) %157,

TH-NMR (CDCL3) & :2.37 (s, 3H), 2.94-3,03 (m, 1H), 3.15-3.23 (m, 1H)
, 3.28 (t, J = 10.4Hz, 1H), 3.58 (d, J = 13.2Hz, 1H), 3.66 (dd, J = 3
.2Hz, 11.6Hz, 1H), 3.84 (dd, J = 2.8Hz, 10.8Hz, 1H), 4.40-4.52 (m, 2H
), 5.49 (t, J = 13.6Hz, 2H), 5.60 (d, J = 10.4Hz, 2H), 5.78 (d, J = 7
.6Hz, 1H), 6.41 (d, J = 7.2Hz, 1H), 6.66-6.71 (m, 1H), 6.98-7.12 (m,
4H), 7.21 (d, J = 7.6Hz, 1H), 7.30-7.42 (m, 4H), 7.56-7.61 (m, 2H).
B2THR

tE®Hm28 (100mg, 0. 168mmol) DAY /—J (1 mL)
BBIC, 2mo | SLAKERMEF MYDLKEK (252ul, 0. 504m
mo |) ZMA, ERT—REERLA, REKIC2mo | /LiEE (0.
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[0077]

3mL) ZMAT, /AQKRLLTHE LER. BREREBELE, B85
h7-7%EEDMA (1. OmL) AL, BIELYFVA (35, 6mg,
0. 839mmol) #MAT, 100CT1 SRR LL, RIEEY
BV ASNMASLIAT RIS 74— (FEMZMYIL-K) IT&YER
LTieE®m ! 1 1—24 (20mg. IRE26%) =571,

1H-NMR (CDCL3) & :3.09 (t, J = 11.2Hz, 1H), 3.40-3.58 (m, 3H), 3.76
(d, J = 10.8Hz, 1H), 3.91 (d, J = 10.8Hz, 1H), 4.66 (d, J = 13.2Hz, 1
H), 4.73 (d, J = 9.6Hz, 1H), 5.50 (d, J = 13.6Hz, 1H), 5.79 (d, J = 6
.8Hz, 1H), 6.25 (s, 1H), 6.61-6.70 (m, 2H), 6.79 (d, J = 6.8Hz, TH),
6.93-7.08 (m, 3H), 7.10-7.19 (m, 2H).

LEERF & BROTEHRICHN., HRIEEMFELIZSEFICR L PEE
EEMEeRWT, UTOEmIMEDZER LT,
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No. Structure H-NMR or LC/MS
OH O
oA 1H-NMR (CDCI3) & : 2.99 (t, J = 12.4 Hz, 1H), 3.43-3.61 (m, 3H).
N [381(d J= 120 Hz, 1H), 3.96 (d, J = 11.0 Hz, 1H), 459 (d, J = 9.8
-3 N-N&O Hz, 1H), 4.66 (d, J = 13.2 Hz, 1H), 5.26 (s, 1H), 554 (d, J = 134
T Hz, 1H), 5.75 (d. J = 8.2 Hz, 1H), 6.69 (d, J = 7.7 Hz, TH), 6.84 (t, J
O Q = 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).
OH O
SN 1H-NMR (CDCI3) & : 3.09 (¢, J = 12.7 Hz, TH), 348 (t, J = 11.9
N /\(g Hz, TH), 3.59 (t, J = 11.2 Hz, 2H), 3.82 (d, J = 11.7 Hz, 1H), 3.94 (d,
-4 N J =109 Hz, 1H), 453 (d, J = 10.2 Hz, 1H), 4.71 (d, J = 13.6 Hz,
; 1H), 5.68 (d, J = 132 Hz, 1H), 5.77 (d, J = 7.5 Hz, 1H), 6.26 (s, TH),
O O 6.81-6.88 (m, 2H), 7.07-7.16 (m, 3H), 7.26~7.28 (m, 1H), 7.35 (t, J
o =77 Hz, 1H), 7.40 (d. J = 8.2 Hz, 1H).
o 1 1H-NMR(CDCI3)3 :2.34 (d, J = 13.2Hz, 1H), 2.57 (d, J = 12.4Hz,
NN [1H), 2.79-2.87 (m, TH), 2.90-3.01 (m, 2H), 3.58 (d, J = 13.6Hz, 1H),
a N~N&S 4.67 (dd, J = 2.4Hz, 10.8Hz, 1H), 5.03-5.08 (m, 1H), 5.12 (s, TH),
-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
LA 1H-NMR(CDCI3)3 :1.64-1.68 (m, 2H), 1.88-1.96 (m, 2H), 2.60-
270 (m, 1H), 3.58 (d, J = 13.2Hz, 1H), 3.80-3.96 (m, 4H), 4.52-4.67
-7 NNy 3 (m, 2H), 521 (s, TH), 5.53 (d, J = 13.2Hz, TH), 5.78 (d, J = 7.6Hz,
z 1H), 6.69 (d, J = 7.6Hz, 1H), 6.78-6.85 (m, 1H), 7.00~7.09 (m, 3H),
O O 7.20 (4, J = 7.6Hz, 1H), 7.29 (t, J = 7.2Hz, TH), 7.35 (d, J = 7.2Hz,
1H), 742 (t, J = 7.2Hz, 1H).
OH O 1H-NMR(CDCI3)3 :1.90-1.99 (m, 1H), 2.26-2.32 (m, 1H), 2.60-
o NN 2.68 (m, 1H), 3.38-3.43 (m, 1H), 3.55-3.64 (m, 2H), 3.90 (dd, J =
e 3.6Hz, 12.8Hz, 1H), 4.00-4.06 (m, 1H), 4.63 (dd, J = 2.4Hz, 14.2Hz,
I8 N 1H), 4.70-4.75 (m, 1H), 5.06 (s, 1H), 5.52 (d, J = 13.2Hz, 1H), 5.84
5 (d. J = 7.6Hz, TH), 6.69 (d, J = 7.6Hz, 1H), 6.80-6.85 (m, TH), 7.03
O O (d, J = 7.6Hz, TH), 7.10 (d, J = 4.0Hz, 2H), 7.17 (d, J = 7.6Hz, TH),
(:’ 7.30 (t, J = 7.2Hz, 1H), 7.36 (d, J = 6.4Hz, 1H), 7.44 (¢, J = 7.6Hz,
1H)
H O
0,
N/j’ 1H-NMR(CDCI3)3 :2.37 (d, J = 13.2Hz, 1H), 257 (d, J = 12.4Hz,
X N~N/K« 1H), 2.79-2.87 (m, 1H), 2.90-3.03 (m, 2H), 4.08 (d, J = 13.6Hz, 1H).
-5 z 4.64 (d, J = 10.8Hz, 1H), 5.05 (d, J = 12.0Hz, 1H), 5.19 (s, TH),
@ Q 5.25-532 (m, 1H), 5.78 (d, J = 7.6Hz, 1H), 6.66 (d, J = 7.6Hz, 1H).
F 6.84 (t, J = 7.6Hz, 1H), 6.90-7.20 (m, 5H).
S .
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No.

H-NMR or LC/MS

[-10

1H-NMR(CDCI3)3 :3.06 (t, J = 11.6Hz, 1H), 3.47 (¢, J = 11.2Hz,
1H), 3.50-3.63 (m, 2H), 3.80 (d, J =11.6Hz, 1H), 3.94 (d, J =
11.2Hz, 1H), 4.58 (d, J = 9.6Hz, 1H), 4.69 (d, J = 13.6Hz, 1H), 557
(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, TH).

-1

1H-NMR(CDCI3)3 :3.04 (t, J = 12.0Hz, 1H), 347 (, J = 11.6Hz,
1H), 359 (t, J = 11.2Hz, 1H), 3.82 (d, J = 12.0Hz, 1H), 3.97(d, J =
10.8Hz. 1H), 4.03 (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 = 8.8Hz, 1H), 7.04-7.16 (m, 3H).

M-12

1H-NMR(CDCI3)& :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), 549 (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. tH). 7.03 (d, J = 7.6Hz, 1H), 7.06~7.16 (m, 3H), 7.21
(t, J =8.8Hz, tH).

13

1H-NMR(CDCI3)& :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), 3.81(d, J =
12.0Hz, 1H), 3.94 (d, J = 11.2Hz, 1H), 457 (d, J = 13.6Hz, 1H), 4.69
(d, J = 14.0Hz, 1H), 559 (d, J = 13.6Hz, 1H), 5.79 (d, J = 7.6Hz,
1H), 5.86 (s, 1H), 6.63 (d, J = 7.6Hz, 1H), 6.81-6.88 (m, 1H), 6.96 (t,
J = 9.6Hz, 1H), 704-7.13 (m, 2H), 7.17 (d, J = 7.6Hz, 1H), 7.38-
7.45 (m, TH).

n-14

1H-NMR (CDCI3) & : 3.00-3.07 (m, 1H), 3.47 (td, J =120, 2.6 Hz,
1H), 3.57~8.62 (m, 2H), 3.82 (dd, J = 11.8, 3.3 Hz, 1H), 3.97 {dd, J
=11.1, 29 Hz, 1H), 4.60 (dd, J = 10.0, 3.0 Hz, 1H), 468 (dd, J =
13.6, 2.0 Hz. 1H), 5.20 (s, 1H), 5.47 (d. J = 13.4 Hz, 1H). 5.76 (d. J
=7.8 Hz, 1H), 6.70 (d, J = 7.8 Hz, 1H), 6.82-6.86 (m, 1H), 6.98 {dd,
J =87, 2.5 Hz, 1H), 707-7.16 (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 Hz,
1H), 3.56-3.62 (m, 2H), 3.82 (dd, J = 11.9, 3.3 Hz, 1H), 3.96 (dd, J
=11.2, 30 Hz, 1H), 4.59 (dd, J = 10.0, 3.1 Hz, 2H), 4.69 (dd, J =
13.6, 2.3 Hz, 2H), 5.20 (s, 1H), 5.47 (d, J = 13.4 Hz, 1H), 575 (d, J
= 7.8 Hz, 1H), 6.71 (d, J = 7.8 Hz, 1H), 6.82-6.87 (m, 1H), 7.05-
7.14 (m, 3H), 7.26 (d, J = 2.1 Hz, 1H), 7.31 (d, J = 8.2 Hz, 1H), 7.41
(dd, J = 8.2, 2.1 Hz, 1H).
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No. Struoture H-NMR or LC/MS
OH O 1H-NMR (CDCI3) & : 3,01~3.09 (m, 1H), 3.47 (td, J = 11.9, 2.6 Hz,
O Aoy 1H), 359 (t. J = 10.5 Hz, 1H), 3.72 (dd, J = 13.6, 0.9 Hz, 1H), 3.82
I /\é (dd, J = 12,0, 3.2 Hz, 1H), 3.95 (dd, J = 11.0, 3.0 Hz, 1H), 458 (dd,
=16 ~g'l\r J =100, 3.1 Hz, 1H), 4.70 (dd, J = 13.6, 2.3 Hz, TH), 5.63 (d, J =
: O 13.6 Hz, 1H), 5.80 (d, J = 7.8 Hz, 1H), 5.95 (s, 1H), 6.76 (dd, J =
O 7.8, 1.4 Hz, 1H), 6.82 (t, J = 7.8 Hz, 1H), 706 (d, J = 7.8 Hz, 1H),
710 (t, J = 9.1 Hz, 1H), 717 (d, J = 7.5 Hz, 1H), 7.28 (dd, J = 7.9,
1.5 Hz, 1H), 7.42 (td, J = 8.0, 5.6 Hz, 1H).
OH O
0. N -
N’\ 1H-NMR (CDCI3) & : 2.97-3.04 (m, 1H), 3.47 (td, J = 11.9, 2.7 Hz,
N.N/K,O 1H), 3.60 (t, J = 10.7 Hz, 1H), 3.82 (dd, J = 12.0, 3.1 Hz, 1H), 3.94~
~17 s 4.00 (m, 2H), 4.58 (dd, J = 10.0, 3.0 Hz, 1H), 4.68 (dd, J = 13.7, 2.1
0 @ 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 = 7.4 Hz, 1H), 6.82-6.86 (m, 1H), 7.01 (d, J = 7.7 Hz,
Py S 1H), 7.08~7.15 (m, 2H), 7.40~7.45 {m, 2H), 7.80~7.83 (m, 1H).
F
1H-NMR(CDCI3)8 :2.39 (s, 3H), 3.00 (t, J = 11.6Hz, 1H), 3.47 (.,
J = 13.2Hz, 1H), 3.50-3.61 (m, 2H), 3.80 (d, J = 12.0Hz, 1H), 3.95
m-18 (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, TH), 5.73 (s, 1H), 5.77 (d, J = 7.6Hz, 1H),
6.73 (d, J = 8.0Hz, 1H), 6.82 (t, J = 8.0Hz2, 1H), 7.07-7.20 (m, 6H).
CH O
o N 1H-NMR (CDCI3) & : 2.95-3.03 (m, 1H), 3.43-3.49 (m, 2H), 359 (¢,
N /1 J =106 Hz, 1H), 3.81 (dd, J = 12.0, 3.2 Hz, 1H), 3.97 (dd, J = 11.2,
19 ‘QJV 3.0 Hz, 1H), 4.08 (d, J = 13.7 Hz, 1H), 4.60 (dd, J = 10.0, 3.0 Hz,
z 1H), 467 (dd, J = 13.6, 2.3 Hz, 1H), 5.23 (dd, J = 13.7, 2.1 Hz, 1H),
531 (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).
F
OH O
O A TH-NMR(CDCI3)& :3.09 (t, J = 12.8Hz, 1H), 348 (¢, J = 11.6Hz,
NN 1H), 3.55~3.62 (m, 2H), 3.81 (d, J = 11.6Hz, 1H), 3.93 (d, J =
11120 oy N~N)v° 10.8Hz, 1H), 4.53 (d, J = 9.6Hz, 1H), 4.69 (d, J = 13.2Hz, 1H), 5.68
z (d. J = 12.8Hz, 1H), 5.76 (d, J = 6.8Hz, 1H), 6.26 (s, 1H), 6.80~6.88
@ O (m, 2H), 7.05-7.15 (m, 3H), 7.24-7.28 (m, 1H), 7.34 (¢, J = 7.6Hz,
S 1H). 7.39 (d, J = 8.0Hz, 1H).
H O
O NN 1H-NMR(CDCI3)3 :1.85-1.98 (m, 1H), 2.10-2.23 (m, 2H), 2.31-
<N JJ'F 2.43 (m, 1H), 2.69 (t, J = 10.8Hz, 1H), 4.09 (d, J = 13.2Hz, 1H),
=21 N L |4.51(d, J = 124Hz, 1H), 4.77 (d, J = 13.6Hz, 1H), 5.20~5.30 (m,
z 1H), 5.78 (d, J = 7.2Hz, 1H), 5.77 (d, J = 7.6Hz, 1H), 6.68 (d, J =
F 7.2Hz, 1H), 6.81-6.88 (m, 1H), 6.96-7.02 (m, 1H), 7.05-7.17 (m,
) S 4H).
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No. Structure H-NMR or LC/MS
OH O H
o :
SN [TH-NMR(CDCI3) & : 1.22 (d, J = 7.2 Hz, 3H), 3.49-3.58 (m, 4H),
N.N/K,o 3.95 (dd, J = 10.8, 2.8 Hz, 1H), 4.08 (d, J = 13.8 Hz, 1H), 4.74 (dd,
m-22 = J =100, 28 Hz, 1H), 4.99-5.05 (m. 1H), 5.22 (s, 1H), 5.30 (dd, J =
Q O 138, 2.3 Hz, 1H), 5.75 (d, J = 7.8 Hz, 1H), 6.89 (d, J = 7.7 Hz, 1H),
F 6.84 (t, J = 7.0 Hz, 1H), 6.97-7.02 (m, 2H), 7.08-7.14 (m, 3H).
F S
OH O
N 1H-NMR (CDCI3) & : 1.20-1.87 (m, 8H), 2.67 (td, J = 135, 2.6 Hz,
Ny, 1H), 3.54-3.66 (m, 5H), 4.08 (d, J = 13.7 Hz, 1H), 447 (dd, J =
m-23 T O {120, 2.3 Hz, 1H), 461 (dd, J = 13.8, 3.1 Hz, 1H), 5.24-5.33 (m, 2H),
O 579 (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
H O
O N 1H-NMR (CDCI3) & :1.47-1.75 (4H, m), 1.80-2.02 (2H, m), 2.53
LN (1H, t, J = 12.1 Hz), 3.57 (1H, d, J = 13.1 Hz), 430 (1H, d, J = 11.1
1M-25 N Hz), 470 (1H, d. J = 13.1 Hz), 5.21 (1H, s), 559 (1H, d, J = 13.4
- Hz), 5.80 (1H, d, J = 7.3 Hz), 6.69 (1H, d, J = 7.6 Hz), 6.81 (1H, s),
7.08-7.11 (3H, m), 7.20-7.44 (4H, m)
H O
O N N
N, N 1H-NMR (CDCI3) & : 1.82-2.17 (5H, m), 2.59-2.76 (1H, m), 2.84
28 N g [(1H t,J =115 Hz) 409 (1H, d, J = 13.8 Hz), 4.63-4.69 (2H, m),
: 5.22 (1H, s), 5.27 (1H, dd, J = 13.9, 24 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).
S
F
H O
0.
XN 1H-NMR (CDCI3) & : 1,49-1.79 (m, 4H), 1.89 (d. J = 10.4 Hz, 1H),
Ve 1.99 (d, J = 11.8 Hz, 1H), 254 (td. J = 12.7, 2.4 Hz, 1H). 393 (d. J
m-27 = = 14.4 Hz, TH), 4.27 (dd, J = 11.4, 2.6 Hz, 1H), 4.73 (d, J = 14.7 Hz,
O O 1H), 5.35 (s, 1H), 5.78-5.82 (m, 2H), 6.89 (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
(m, 2H), 7.78-7.81 (m, 1H).
F
g F
CH O
O N 1H-NMR (CDCI3) & : 1.79 (d, J = 7.2 Hz, 3H), 3.33-3.40 (m, 1H),
- 5 [346-375 (m, 5H), 3.94 (dd, J = 11.0, 29 Hz, 1H), 4.43 (dd, J =97,
[-28 FX TN 2.7 Hz, 1H), 558 (d, J = 13.6 Hz, 1H), 5.81 (d, J = 7.7 Hz, 1H). 6.00
2 (s, 1H), 6.65 (d, J = 7.7 Hz, 1H), 6.82-6.88 (m, 1H), 6.94-7.01 (m,
O O 2H), 7.1 (¢, J = 9.2 Hz, 1H), 7.17 (d, J = 7.5 Hz, 1H), 7.39-7.44 (m,
g 1H).
F
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No. Structure H-NMR or LC/MS
OH O
NN 1H-NMR (CDCI3) & : 1.62-1.69 (m, 1H), 1.90 (t. J = 12.4 Hz, 1H),
<N 213 (d, J = 13.7 Hz, 1H), 2.38-2.46 (m, 2H), 4.09-4.20 (m, 3H),
29 N 432 (d, J = 6.3 Hz, 1H), 4.37-4.41 (m, 2H), 4.71 (dd, J = 137, 3.4
3 Hz, 1H), 5.23 (s, 1H), 5.36 (dd, J = 13.7, 2.6 Hz, 1H), 5.79 (d, J =
¢ O @ 7.8 Hz, 1H), 6.68 (d, J = 7.8 Hz, 1H), 6.82-6.87 (m, 1H), 6.94-6.99
(m, 1H), 7.05-7.15 (m, 4H).
F
OH ©
o J\ 1H-NMR (CDCI3) & : 1.78 (d, J = 7.2 Hz, 3H), 3.26-3.32 (m, 1H),
NN 3.44-360 (m, 3H), 3.72 (dd, J = 11.7, 2.6 Hz, 1H), 3.94 (dd, J =
ff-30 x N~NJ\,° 11.2, 29 Hz, 1H), 4.42 (dd, J = 9.9, 2.8 Hz, 1H), 5.29 (s, 1H), 5.54
T (d, J = 13.6 Hz, 1H), 5.76 (d, J = 7.8 Hz, 1H), 6.71 (d, J = 7.7 Hz,
Q 1H), 6.81-6.86 (m, 1H), 6.06-7.04 (m, 2H), 7.07-7.11 (m, 3H), 7.23-
F 7.25 (m, 1H).
S
OH O
PUR )\ g
=31 F. y LC/MS (ESD:m/z = 480 [M+H]', RT=1.81 min, method (1)
OH O
oA 1H-NMR (CDGCI3) & : 1.78 (d, J = 7.2 Hz, 3H), 3.25-3.30 (m, 1H),
N 3.44-351 (m, 2H), 3.54-3.59 (m, 2H), 3.71 (dd, J = 11.5, 2.6 Hz,
32 X "~N)\r 1H), 3.94 (dd, J = 11.2, 28 Hz, TH), 4.45 (dd, J = 10,0, 2.8 Hz, 1H),
3 5.28 (s, 1H), 5.51 (d, J = 134 Hz, 1H), 5.77 (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).
OH O
o]
j\i‘\y)\N 1H-NMR(CDCI3)5 : 0.85(s, 3H), 0.87(s, 3H), 1.34-2.00(m, 4H),
Moy 2.62-2.66(m, 1H),4.05(d, J=13.6Hz, 1H), 4.40~4.48(m, 1H), 4. 56~
1m-33 ¥ 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), 6.78~6.90(m, 1H), 6.95~7.15(m, 4H), 7.16~
F . 7.22(m, 1H)
F
H O E
O NN F [1H-NMR (CDCI3) & : 1.86-2.18 (4H, m), 2.30~2.46 (1H, m), 2.90
Moy (1H, dd, J = 30.0, 13.9 Hz), 4.07 (1H, d, J = 13.7 Hz), 4.41-4.48
1-34 ¥ (1H, m), 4.99-5.06 (1H, m), 5.20 (1H, s), 5.30 (1H, dd. J = 13.7, 2.4
O D Hz), 5.78 (1H, d, J = 7.8 Hz), 668 (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).
F
OH ©
(o] N N
SN 1H-NMR(CDCI3)5 :0.88(s, 3H), 0.95(s, 3H), 1.25-2.20(m, 4H),
M-35 N 2.39(d, J=12.4Hz, 1H), 4.05(d. J=12.4Hz, 1H), 4.20-4.28(m, 1H),
; @ 4.39-4.44(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), 6.80~8.83(m, 1H), 6.88-7.18(m, 5H)
S
F
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No. Structure H-NMR or LC/MS
O+ O
[o]
ﬁ/\ 1H-NMR(CDCI3)S :0.18-0.25(m, 1H), 0.26-0.35(m, 1H), 0.36-
Ny 10.50(m, 2H), 0.76-0.83(m, 1H), 0.98~1.40(m, 1H), 1.60~2.24(m, 4H),
IM-36 z 2.60-2.70(m, 1H), 4.04(d, J=13.6Hz, 1H), 4.32-4.48(m, 1H), 4.69-
O Q 4.75(m, 1H), 5.26(s, 1H), 5.77(d, J=8.0Hz, 1H), 6.69(d, J=8.0Hz, 1H),
F 6.80-6.90(m, 1H), 7.00-7.18(m, 5H)
F
H R
NN
Al 1H-NMR (CDCI3) & : 3.26 {dd, J = 14.6, 5.7 Hz, 1H), 3.85-4.11 (m,
. N 4H), 4.68 (dd, J = 10.4, 3.6 Hz, 1H), 5.07 (d, J = 14.7 Hz, 1H), 5.22-
m-37 =
: 5.27 (m, 2H), 5.74 (d, J = 7.7 Hz, 1H), 6.69 (d, J = 7.5 Hz, 1H), 6.85
E @ O (t, J = 6.9 Hz, 1H), 6.97-7.15 (m, 5H).
F
O4 O
O "N 1H-NMR (CDCI3) & : 1.49-1.79 (m, 2H), 1.91 (d, J = 11.9 Hz, 1H),
aUN 2.08-2.13 (m, 1H), 2.47-2.62 (m, 2H), 407-4.10 (m, 1H), 435 (dd, J
M-38 N ¢ |7 119,23 Hz, TH), 484 (dd, J = 134, 4.0 Hz, TH), 5.25 (s, 1H),
H F 531 (dd, J = 13.9, 24 Hz, 1H), 5.79 (d, J = 7.7 Hz. 1H). 6.69 (d. J =
. O 7.9 Hz, 1H), 6.83-6.87 (m, 1H), 6.97-7.00 (m, 1H), 7.06-7.15 (m,
o 4H).
F
OH O
) N 1H~NMR(CDCI3)3 :1.31-1.44 (m, 1H), 1.58 (q, J = 11.6Hz, 1H),
< n | 2,05 (d, J = 10.8Hz, 1H), 2.26 (d, J = 11.6Hz, 1H), 247 (¢, J =
—_ N 0~ |11.2Hz, 1H), 3.31 (s, 3H), 3.40-3.48 (m, 1H), 4.06 (d, J = 13.6Hz,
3 1H), 4.24 (d, J = 10.0Hz, 1H), 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),
H O
SN 1H-NMR (CDCI3) & : 0.94 (3H, d, J = 7.2 Hz). 1.45-1.86 (5H, m),
N 1.86-2.12 (1H, m), 2.79 (1H, dd, J = 13.3, 3.5 Hz), 405 (1H, d, J =
[[-40 °N 13.7 Hz), 427 (1H, dd, J = 11.6, 2.4 Hz), 456 (1H, d, J = 13.2 Hz),
X 5.36 (1H, dd, J = 13.6, 2.4 Hz), 5.20 (1H, 8), 5.79 (1H. d, J = 7.7
. O D 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).
E
OH Q
1H-NMR (CDCI3) & : 0.96 (3H, d. J = 6.5 Hz), 1.16-1.20 (1H, m),
N 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), 428 (1H, dd, J =
-41 ) 115, 2.2 Hz), 470 (1H, dd, J = 133, 3.6 Hz), 5.23 (1H, s), 5.36 (1H,

dd, J=13.7, 24 Hz), 5,79 (1H,d, J= 78 Hz), 6.68 (1H,d, J=7.5
Hz), 6.82-6.86 (1H, m), 6.98 (1H, dd, J = 8.3, 5.3 Hz),7.02-7.15 (4H,
Im).

[0079]
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No.

Structure

H-NMR or LC/MS

[fr-42

OH O

1H-NMR (CDCI3) 5 : 0.91 (3H, d, J = 6.6 Hz), 1.22-1.28 (2H, m),
1.57-187(5H, m), 1.96 (1H, d, J = 136 Hz), 2.18 (1H, ¢, J = 124
Hz), 405 (1H, d, J = 139 Hz), 4.25 (1H, dd, J = 11.4, 2.5 Hz), 457-
4,65 (1H, m), 5.22 (1H, s), 5.35 (1H, dd, J = 13.8, 2.4 Hz), 5,78 (1H,
d. J =76 Hz), 6.68 (1H, d. J = 7.8 Hz), 6.82-6.86 (1H, m), 6.94-
7.01 (1H, m),7.03-7.15 (4H, m).

I-43

1H-NMR (CDCI3) & : 1.55 (1H, ddd, J = 26.3, 13.0, 4.6 Hz), 1.74
(1H, g, J=123 Hz2), 1.88 (1H, d, J = 13.1 H2), 209 (1H, d, J = 12.7
Hz), 258 (1H, td, J = 13.2, 2.6 Hz), 2.40~2.52 (1H, m), 3.54 (1H, d,
J =134 Hz), 435 (1H, dd, J =117, 2.3 Hz), 484 (1H, dd, J = 134,
3.8 Hz), 5.23 (1H, s), 557 (1H, d, J = 13.4 Hz), 580 (1H, d, J = 7.7
Hz), 6.69 (1H, d, J = 7.7 Hz), 6.82-6.86 (1H, m), 6.98 (1H, td, J =
8.2, 2.6 Hz), 707-7.14 (4H, m), 7.20 (1H, dd, J = 8.3, 5.5 Ha).

I-44

TH-NMR(CDCI3)5 :1.83-2.00 (m, 1H), 2.08-2.23 (m, 2H), 2.37 (t,
J = 136Hz, 1H), 274 (t, J = 13.2Hz, 1H), 3.63 (d, J = 13.6Hz, 1H),
4.51 (d, J = 11.6Hz, 1H), 4.76-4.84 (m, 1H), 554 (d, J = 13.2Hz,
1H), 579 (d, J = 80Hz, 1H), 5.87 (s, 1H), 6.77 (d, J = 7.2Hz, 1H),
6.85 (t, J = 7.2Hz, 1H), 7.04-7.18 (m, 5H), 7.35-7.43 (m, 1H).

[l-45

TH-NMR(CDCI3)5 :0.82 (s, 3H), 0.96 (s, 3H), 1.30-1.61 (m, 4H),
271 (¢, J=132Hz, 1H), 1.29 (d, J = 12.8Hz, 1H), 254 (t, J =
12.8Hz, 1H), 4.04 (d, J = 13.6Hz, TH), 4.27 (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,
TH), 5.77 (d, J = 7.6Hz, 1H), 6.68 (d, J = 7.6Hz, 1H), 6.80-6.86 (m,
1H), 6.85-7.00 (m, 1H), 7.03-7.14 {m, 4H).

[li-46

1H-NMR(CDCI3)8 :1.83-200 (m, 1H), 2.07-2.27 (m, 2H), 2.37 (t,
J = 13.2Hz, 1H), 2.67 (t, J = 13.2Hz, 1H), 3.54 (d, J = 13.2Hz, 1H),
451 (d, J = 11.2Hz, 1H), 4.75-4.82 (m, 1H), 5.24 (s, 1H), 550 (d, J
=13.2Hz, 1H), 5.77 (d, J = 7.2Hz, 1H), 6.68 (d, J = 7.6Hz, 1H),
?.80“6586 (m, 1H), 6.95-7.02 (m, 1H), 7.05-7.14 (m, 4H), 7.16~7.23
m, 1H

I1-47

/

S

1H-NMR(CDCI3)& :0.82 (s, 3H), 0.87 (s, 3H), 1.24-1.44 (m, 2H),
1.46-1.60 (m, 2H), 258-2.68 (m, 1H), 3.50 (d, J = 13.2Hz, 1H), 4.44
{dd, J = 2.8Hz, 11.6Hz, 1H), 4.57 (dd, J = 2.8Hz, 13.2Hz, 1H), 5.23
(s, 1H), 5.58 (d, J = 13.6Hz, 1H), 5.78 (d, J = 7.6Hz, 1H), 6.68 (d, J
= 7.6Hz, 1H), 6.80-6.86 (m, 1H), 6.95-7.03 (m, 2H), 7.05-7.13 (m,
3H), 7.18-7.24 (m, 1H).

11-48

la}

g‘ ¢
o3t

TH-NMR{CDCI3)& :0.10-0.16 (m, 1H), 0.25-0.31 (m, 1H), 0.36~
0.48 (m, 2H), 0.79 (d, J = 14.0Hz, 1H), 0.98 (d, J = 12.8Hz, 1H),
1.92-203 (m, 1H). 218 (, J = 12.0Hz, 1H), 2.65-2.77 (m, 1H), 3.58
(d, J = 13.6Hz, 1H), 4.45 (dd, J = 2.4Hz, 11.6Hz, TH), 4.73 (dd, J =
3.6Hz, 13.2Hz, 1H), 5.58 (d, J = 13.6Hz, 1H), 5.81 (d, J = 7.6Hz,
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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[38]
No. Structure H-NMR or LC/MS
OH O 1H-NMR (CDCI3) 5 : 0.95 (d, J = 6.5 Hz, 3H), 1.12-1.24 (m, 1H),
O N N 1.36 (dd, J = 24.1, 11.7 Hz, 1H), 1.48-1.75 (m, 2H), 1.86 (d, J =
LN ,O\ 12.7 Hz, 1H), 2.59 (td, J = 13.1, 2.8 Hz, 1H), 3.59 (d, J = 13.3 Hz,
1-49 F N 1H), 4.28 (dd, J = 11.5, 2.4 Hz, 1H), 4.73 (dd, J = 13.6, 3.0 Hz, 1H),
x 5.66 (d, J = 13.3 Hz, 1H), 5.79 (d, J = 7.7 Hz, 1H), 5.85 (s, 1H),
O O 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).
oH O 1H-NMR (CDCI3) & : 0.95 (d, J = 6.5 Hz, 3H). 1.12-1.28 (m. 1H),
O N N 1.36 (g, J = 12.0 Hz, 1H), 1.63-1.78 (m, 3H), 1.86 (d, J = 12.8 Hz,
N 1H), 2,52 (td, J = 13.1, 2.8 Hz, TH), 3.51 (d, J = 134 Hz, 1H), 4.28
1-50 N (dd, J = 116, 2.3 Hz, 1H), 4.69 (dd, J = 13.5, 3.3 Hz, 1H). 5.22 (s,
O Q 1H), 5.62 (d, J = 13.4 Hz, 1H), 5.78 (d, J = 7.7 Hz, 1H), 6.68 (d, J =
E 7.7 Hz, 1H), 6.81-6.85 (m, 1H), 6.97 (td, J = 8.3, 2.6 Hz, 1H), 7.05-
s 7.10 (m. 4H). 7.20 (dd. J = 8.4, 5.4 Hz, 1H).
OoH O
O AN NN |TH-NMR (CDCI3) & : 1.17 (d, J = 6.1 Hz, 3H), 2.61 (dd, J = 133,
-~ /j) 10.7 Hz, TH), 3.54-3.59 (m, 1H), 3.64 (. J = 10.6 Hz, 1H), 3.96 (dd,
=51 ‘g)\’ J =111, 29 Hz, 1H), 407 (d, J = 13.8 Hz, TH), 454 (dd, J = 18.0,
: 2.9 Hz, 1H), 4.64 (dd, J = 134, 2.3 Hz, 1H), 5.26-5.30 (m, 2H), 5.75
. O O (d, J = 7.7 Hz, 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).
H
O A o |TH-NMR(CDCI3)8 :1.16 (d, J = 6.0Hz, 3H), 2.55-2.65 (m, 1H),
N/\$ 3.48-3.60 (m, 2H), 3.64 (t, J = 10.4Hz, 1H), 3.94 (dd, J = 2.8Hz,
152 N~N& 11.2Hz, 1H), 4.54 (dd, J = 2.8Hz, 10.0Hz, 1H), 4.62 (dd, J = 2.0Hz,
z 13.6Hz, 1H), 5.25 (s, 1H), 5.54 (d, J = 13.2Hz, 1H), 5.74 (d, J =
@ O 7.2Hz, 1H), 6.68 (d, J = 7.2Hz, 1H), 6.79-6.86 (m, 1H), 6.96~7.05
F {m, 2H), 7.05-7.15 (m, 3H), 7.17-7.24 (m, 1H).
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[R9]
No. Structure H-NMR or LC/MS
OH O
Oy D 1H-NMR (CDCI3) & : 1.45-1.74 (m, 4H), 1.85 (d, J = 12.0Hz,
Ny 1H), 1.95-2.02 (m, 1H), 2.61 (t, J = 12.4Hz, 1H), 3.58 (d,] =
n-53 Fog 14.0Hz, 1H), 4.27 (d, ) = 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
oA 1H-NMR(CDO3)5: 1.47-2.05(m, 6H), 2.50-2.58(m, 1H), 3.51(d,
< Q 1=12.0Hz, 1H), 4.26-4.31(m,1H), 4.68-4.74(m, 1H), 5.22(s,
11-54 N 1H), 5.62(d, 1=13.6Hz, 1H), 5.77(d, 1=7.6Hz, 1H), 6.68(d,
O 1=7.6Hz, 1H), 6.80-6.82(m, 1H), 6.88-7.02(m, 1H), 7.03-
F 7.15(m, 5H)
OH O 1H-NMR (CDCI3) & : 0.12-0.18 (m, 1H), 0.25-0.31 (m, 1H),
O X" N 0.36-0.49 {m, 2H), 0.78 (d, J = 14.0Hz, 1H), 0.99 (d, ) =
j\:}):):jv 12.4Hz, 1H), 1.92-2.00 (m, 1H), 2.18 (t, ] = 11.6Hz, 1H), 2.58-
1155 : 2.68 (m, 1H), 3.48 (d, J = 13.2Hz, 1H), 4.4 (dd, J = 2.0Hz,
O O 11.6Hz, 1H), 4.70 (dd, J = 3.2Hz, 12.8Hz, 1H), 5.24 (s, 1H),
F’(\, 5.53(d, J = 13.6Hz, 1H), 5.77 (d, ] = 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
o A Ay ~ (CDaI3) &: 7.36 (1H, t, ) = 6.9 Hz), 7.29-7.19 (4H, m), 7.16
A (1H,d, ] = 7.8 Hz), 6.95 (1H,t, I = 7.2 Hz), 6.68 (1H,d, ) =
N 7.5 Hz), 6.54 (1H, d, J = 7.7 Hz), 5.69 (1H, d, J = 7.4 Hz), 5.15
ni-56 O O (1H, 5), 4.63 (1H, d, ] = 13.1 Hz), 4.48 (1H, d, ) = 9.7 Hz),
. 3.94-3.85 (2H, m), 3.79-3.69 (2H, m), 3.50-3.39 (2H, m), 3.02
(1H,t, ] = 13.7 Hz), 2.92 (2H, t, ] = 11.7 H2).
OH O
oﬁ)&N 1H-NMR: 7.20 (dd, J = 8.6, 5.5 Hz, 1H), 7.14-7.08 (m, 3H),
M. Q F |7.03-6.97 (m, 2H), 6.85-6.82 (m, 1H), 6.68 (d, 1 =7.7 Hz, 1H),
m-57 VA [581(d, 1 =7.5Hz, 1H), 5.53 (d, ] =13.6 Hz, 1H), 521 (5, 1H),
O O 4.69-4.63 (m, 1H), 3.54 (d, ] =13.6 Hz, 1H), 2.85-2.80 (m, 1H),
F’(S, 2.66 (brs, 1H), 2.15-2.00 (m, 2H), 1.95-1.80 (m, 2H)
o OH O  |H-NMR (CDCB) &: 0.90 (d, ) = 6.5 Hz, 3H), 1.23 (ddd, J =
N NN 125.6, 12.8, 4.1 Hz, 1H), 1.63-1.86 (m, 3H), 1.95(d, 1 = 13.7
x N\N/O Hz, 1H), 2.17 (t, J = 12.3 Hz, 1H), 3.51 (d, J = 13.4 Hz, 1H),
n-53 : 4.25 (d, J = 11.0 Hz, 1H), 4.60 (d, 1 = 12.0 Hz, 1H), 5.21 (s,
; 1H), 5.61 (d, ] = 13.3 Hz, 1H), 5.78 (d, ] = 7.7 Hz, 1H), 6.68
s (d,] = 7.8 Hz, 1H), 6.83 (t, J = 6.7 Hz, 1H), 6.99 (t, ] = 8.2 Hz,
1H), 7.05-7.09 (m, 4H), 7.20 (dd, ] = 8.1, 5.7 Hz, 1H).
OH O
Oﬁ%,\, 1H-NMR (CDCI3) & : 1.45-1.79 (m, 4H), 1.87 (d, ] = 10.8Hz,
«N. /O 1H), 1.99 (d, ) = 12.8Hz, 1H), 2.54 (t, ] = 12.8Hz, 1H), 4.04 (d,
S N 3 = 13.6Hz, 1H), 4.27 (dd, J = 2.0Hz, 11.2Hz, 1H), 4.69-4.74
O (m, 1H), 5.23 (s, 1H), 5.35 (dd, 1 = 2.4Hz, 13.6Hz, 1H), 5.77
F/(:’ {d, 1 = 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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[0080] EiEfI4

[1b40]
OH O i
o mdkd“o o)
RS N/\ 0
~N. )\,O N N/\
N Ney o)
Raex
S F
F ) S
H-2 -6
it 1 1—2 (1. 00g, 2. O7mmo|l) ®DMA (5m )

ORBEIC., 700X FILAFILAILKRR—P (0. 483 g, 3. 10m
mo |) RUKEHY DL (0. 572g, 4. 14mmo |) . IUH
y9h (0, 343g, 2. 0O7mmo |) #mMA. 50CICHEEBL 685MH
BLEz, IHICRBRIC. DMA (1m ) 2iMA 6EBIHELE, RIB
BERRFTHHL. DMA (6m 1) ZmMA50CTS EBHL. 1B
Lo BO5NEBHIC, KBT. Tmo |l /LIEEK (10m 1) RUK (
4ml) Z@TFL., 16EBRHELE, WHLULALBGEZZEL, 60TCICT3
BREREIRESRETV., &1 1 -6 (1. 10g, 1, 93mmo |, IX
£93%) &8,
1H-NMR (DMSO-D6) &: 2, 91-2, 98 (1H,
m), 3.24-3.31 (1H, m), 3.44 (Ht 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, J = 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 H
z), 5.67 (1H, d, J = 6.5 Hz), 5,72-5.75 (3H, 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 (1
H, m), 7.23 (1H, d, J = 7.8 Hz), 7.37-7.44 (2H, m).
EHEF 5
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[1k41]
o 0
0
o /\OJ\CI + Ho><'r N —— cu/\o)l\o><,(°\
0 o)
29 30 31
O
,m%%dko
o L

OH O
o N N C
ﬁﬁ@ §
=49
F z
! S
-2 F
|

%118 |
s0QFo/OO0XFIL (300mg. 2. 33mmo |) &30
(330mg. 2. 79mmo |) O¥/OOX%> (6. OmL) BKIC

. BRBEHST. EYYY (207 ul, 2, 56mmo ) #20CTHA

. OCT302@EIERL. BRICFERIH, X501 BFEA/MLE, RISK
I, 2mo | /LIEMEMA TS /700X 9 VT LE, BABE BN

BATHS L. KB /R0 ATHBR, BRERIEEL. LAY
31 (440mg, X9 O0%R) £F7,

TH-NMR (CDCL3) & :1.65 (s, 6H), 3.77 (s, 3H), 5.71 (s, 2H).

FL2TE
t&¥1 11 -2 (300mg, 0. 62mmo |) ., REAYYL (1
72mg, 1. 24mmo ), I3V{LHYDL (103mg, O, 62m
mol) &t&%M31 (261mg. 1. 24mmo|) #DMA (3. 0
mL) ICB#L. 80CTI3MAEERLL, RIGHKIC. 2mo | /LER%E

MATHRIFILTHE L, ERELAREKTHE L. FKRE~Y S
R LTREER BEABEBE L, BONLEREES VALV AS L
JAT NS 74— (V00RIML—XE ) —=)) ICLYREIL, L&Y |
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| —61 (350mg., NXKB86%) 2757,
1H-NMR (CDCL3) & :1.63 (s, 3H), 1.67 (s, 3H), 2,86-2.93 (m, 1H), 3.3
8-3.61 (m, 2H), 3.68-3.78 (m, 4H), 3.90-3.96 (m, 1H), 4.06 (d, J = 14
.OHz, 1H), 4,51 (dd, J = 2,0Hz, 9.6 Hz, 1H), 4.65 (d, J = 12.4Hz, 1H
), 5.21 (d, J = 14,4Hz, 1H), 5.36 (s, 1H), 5.80-5,95 (m, 3H), 6.85-6,
92 (m, 2H), 7.03-7.22 (m, 5H).
Ehef 6
[{k42]
;i
N”j o i\o

Ng ) 0

N

OO

S

o

3

-n

-2 11-4

ItE®m1 11 —2 (90mg. 0. 186mmo |) O¥voOlxX4dY (
2mL) B®RIC. E|AKEE (0. 053mL, O. 558mmo ). MY
IFLFPIY (0. O77mL, O. 558mmo |) ., MEEDODMAP
A, BRET2HEERLL. REBROBTRERBREZEEL. 85N ALKE
ESVATIVAZLIOAT RIS 74— (VO0KRIVA—XE /) L&
URBBIL, BONEBRIC, T—FIENMA. BAEREIELRKR. ER
THZEIWLELWIEEW) 1 -4 (T1mg, 73%) 2875,
1H-NMR(CDC13) & :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=14,0Hz, 1
H), 4.52-4.57(m, 1H), 4.60-4.70(m, 1H), 5,24-5,34(m, 1H), 5.35(s, TH)
, 5.88(d, J=7.6Hz, 1H), 6,85-6.82(m, 1H), 6.90-7.05(m, 2H), 7.06-7,20
(m, 4H)

LC/MS (ESI):m/z = 526.2 [M+H]*, RT=1,87 min, method (1)
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[0081] =rEHI7

[{£43]
0]
/O O)l\O @)
o) O O X N
30 — Cl)J\o oL — x N‘NO/O
’s) <
32 F/QI[jj‘D
S
F

B1IRE

R4 (300mg, 2. 54mmo |) OYs/OOxX4%9Y (6
. OmL) BEIC, BEFHEST. YUYy (257 ul, 3. 17mmo
1) 0CTMAT. 1 59@HER L, TO®R, RIBKIC, EE2H3 0 (
377mg. 1. 27mmo 1) ®¥sOQX4%> (1. OmL) &&E%EM
Z. OCT1 6@EERE. BRICFEL., S5 59REIE®RLEL, R
WERERER. BRI FIL (4. OmL) EMATRALL. 2RERE
BEL. &3 2 (380mg) &k,
B2TIRE

k&l 1 1—2 (350mg. 0. 724mmo |) OO x4dy
(3. 5mL) BAA&IC. £&®W32 (196mg. 1. O9mmo ), b
DIFIMT7ETY (301 ul, 2, 17mmol) Z0CTMA., OCT3
O L, RIGHKIC. 2mo | /LIEMENA. Y700 X4% Y TH
Bk, BMEZHANREBKTHEL, BKRET IR D LATRER, B
BEREBELE, BONERBEZVYASNVASZLIOATN IS T 14— (
/00FRIVL—=XE =)L) ICLYRBRL, L&MW1 1 —65 (380mg
IRE 8 4%) &G,
TH-NMR (CDCL3) & :1.73 (s, 3H), 1.77 (s, 3H), 2.90-2.99 (m, 1H), 3.3
7-3.43 (m, 1H), 3,57 (t, J = 8.8Hz, 1H), 3.76 (dd, J = 2.8Hz, 12, 0Hz,
1H), 3.81 (s, 3H), 3.94 (dd, J = 2.8Hz, 10.8Hz, 1H), 4.05 (d, J = 14
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.0 Hz, 1H), 4.55 (dd, J = 2.8Hz, 9.6Hz, 1H), 4.65 (d, J = 12,0Hz, 1H)
, 5.28 (d, J = 12,0Hz, 1H), 5.34 (s, 1H), 5.89 (d, J = 8.0Hz, 1H), 6.
86-6.95 (m, 2H), 7.03-7.15 (m, 5H).

EHEHI8
[1E44]

o ~OTBS o~OH
O)\O O O)\O O

o) 0)
S5 D

F S ¢ s
33 11-129

It&#m33 (276mg, 0. 402mmo |) ®THF (1 mL) A&
I, KAT. Bif& (121mg, 2. O1lmmo ), Tmol /L TB
AF THF®E® (1. 21mL, 1. 21mmo |) ZMMA. BRET4E
BiE$ L. RIGBOBHEEBEBEEL, BohLBEZY VATIVAS L
903 MT57 14— (BEBBITFIL-AF /=) ICLYRBEL, L&MW1 |
—129 (179mg, X7 8%) %8,

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

RS9
[1£45]
o OH O _{O—©~\o o
= N/ﬁ 0 (o) T N/\l
\~M¥kv° . QB
F’, S. i
F I s
-2 Il-115

el |l 1 —2 (300mg., 0. 62mmol) ®DMF (4mL)
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[0082]

BRIC, ERT. RBHVDOL (2568mg, 1. 87mmo l), 4— (
saQxXFN) 7z=0F7EF—h (344mg, 1, 87mmo ), 3
i+ MDA (139mg,. 1. 87mmo |) #i0%x. 65°CT 1A
R U, RISBRICKENA. BRI FI THE LA, BBBEKTES
LT MR N)DLATEEL, BEEBEZSELEL, BohBREEZY Y
ATNAZLYIOARMNTIS 74— (BRI FIL—XE/—)) ICEYREL
AEEMI 1 —-115 (120mg. IRK3 1%) %28k,

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

EREFI1 0
[1b46]
N\
OH O I/

O X N
eRe

o T TR

1-143

o

&1 1 1—2 (150mg. 0, 31mmo |) O¥/OOx4y (
2mL) W&IC, ZETF. RYT—ERMN)TTZILKRT+¥3mmo |/
g (310mg, 0. 93mmol), BYYY—4—A)LXH /)~ (6
8mg, O. 62mmol), DEAD 40%hMILIVAK (270mg
. 0. 62mmol) #mMA, BRETIONBER LE, RNAKET I/
ASLIARKNIZ714— (BRI FN—X49/—)b) ICLURBEIL, L&
M1 1—143 (63mg., INK35%) 28,

LC/MS (ESI):m/z = 575.00 [M+H]*, RT=1.43 min, method (2)
EREFI1 1
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[1E47]

OH O

L0 N

AR oo

-2 1-27

0

it 1 1 —2 (65mg. 0. 134mmo |) oYY (0. 8
mL) BRIC, YXFILALRESA LAY R (21, T7mg, 0. 202
mmo |) ZMA. 80CTREMEHL LA, RIGKIC, 1mo | /LIER%
mi. BRI FITHIH L, EBEEMEMREKTESR L, B~/
ROV LTERER BEYBEBELL, BONEEEEBRIFIL—AF
H Y CREBEETWMEAM I 1 —27 (65mg., INK87%) #57,
TH-NMR (CDCL3) & :2.89 (t, J = 11.2Hz , 1H), 2.99 (s, 1H), 3.01 (s,
3H), 3.18-3.26 (m, 4H), 3.45 (t, J = 10.8Hz, 1H), 3.59 (t, J = 10.8Hz
, TH), 3.70-3.80 (m, 1H), 3.90-3.98 (m, 1H), 4.03 (d, J = 13.6Hz, TH)
, 4.50-4.70 (m, 2H), 5.21-5.35 (m, 2H), 5.82 (d, J = 7.6Hz, 1H), 6.91
(t, J = 7.6Hz, 1H), 7.00-7.20 (m, 6H).
EREFI1 2

[1t48]

Ox O
OH O \;NH
o 1O~
NN =70 o
o N.
N N
Qe o
F R
F S F
-2 S

|
)
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[0083]

IFNLARKFOY70)H—KM (135mg, 0. 829mmol) O
soOxgy (3mL) BKIC, L)Y XF)LERE (139mg, O
. 829mmol) #MA. —78CTRrRYITFILT7IY (168mg, 1
. 66mmo |) OY/OOX4Y (2mL) BREBT Lk, RIBREE
BT BRI, B 11 —2 (200mg. 0. 414mmol)
EMNJIFLTIY (126mg. 1. 25mmo |) %#Mx. ABETE
BRI L. RIGREREEL., Y UHSVASLIOR NS5 71— (BF
BIFIL—-XA9 /=) ICLYRBRL. £EH1 1 -565 (112mg, I¥
3 8%) =R/,

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

EmEFI1 3
[{£49]
OH O \Eﬁ”wﬂ\
@) X N/\ O”P\O © O
x NsN/l\./O Oy N
T - x N‘N’l‘b’o
rP"!iI? “Ii’ Aii.7 2 ‘ﬂiib
F S F
S
-2 ] 1-57

IFNEARRFAYIOYF—bF (202mg. 1. 24mmo ) OT4H
ARX4>Y (3mL) @|KIC. —78CTC. NJIFILFPIY (126mg

1. 24mmo ) &7)a—)VEEXFIL (11 2mg, 1. 24mmo
1) ovoanxsy (2mlL) BEBRERET L. RISRERBET26
A#EHE. £EW!1 1 1-2 (200mg, 0, 414mmo |) &bV
FILTIY (126mg. 1. 25mmo |) A, FRET 1 BSREER
L. RIGBRZR®EL. VATV ASLIORMNIS 74— (BFERTFIL
— X8 /=) IKLYRBRL, EEMI 1-57 (143 mg. INK52%
) B8,
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[0084]

LC/MS (ESI):m/z = 664,00 [M+H]*, RT=1,93 min, method (2)
2y
[{&50]

/Qf?
OH O Q
0
SN FI”O\)]\O/
N”ﬁ 0° 0 0O
Noy

—_—— = N

O \ N\N)\,O

[I-58

o
O

2

F

M

%LUy (1. 53g. 10mmo |) ®¥saOx4y (10m
L) Wi, —78CT, NYIFLFIY (2. 12g, 20. 95mm
ol) &Y a—IEEXAFI (1. 89 mg, 21mmo |) O¥/OOX
¥V (5mL) BEBKRERT LA, REREERT2HRAERRELL, RIE
W (2mL) 1C, =BT, &1 11 —2 (200mg, O, 414mm
ol) EMYTFLFIY (126mg,. 1. 25mmo |) #x. R
ETIREERLE RERERBL., YYATSVASL70% N I5T74
— (BRI FIL—X8 /=) ICLYBRL, &YW 1 -58 (166m
g. E57%) 2%k,

LC/MS (ESI):m/z = 707.90 [M+H]*, RT=1.93 min, method (2)

LEREREERBROFERICEN. TRIEEMEBWT. UTOEEGLE
MEEKL 7=,
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[%10]
No. Strugture NMR or LC/MS
o O

I-1

LC/MS (ESD:m/z = 534.2 [M+H]+, RT=2.22 min, method
¢))

-2

L.C/MS (ESI:m/z = 534.2 [M+H]+, RT=2.24 min, method
2

TH-NMR (CDCI3) & : 2.86 (dd, J = 11.4, 11.4Hz, 1H), 3.26—
3.40 (m, 2H), 3.55 (d. J = 13.4Hz, 1H), 3.70 (d, J = 10.4Hz,

-5

o
4
{)—_z)

Nz

o 2 1H), 3.86 (d, J = 10.4Hz, 1H), 4.48 (d, J = 9.5Hz, 1H), 4.66
-3 x N’l (d, J = 13.4Hz, 1H), 5.20 (s, 1H), 5.43-5.50 (m, 2H), 5.63 (d,
x N..N)\, J =10.9Hz, 1H), 5.79 (d, J = 7.8Hz, 1H), 6.40 (d. J = 7.7Hz,
5 1H), 6.62-6.69 (m, 1H), 7.02-7.07 (m, 3H), 7.18(d, J =
O 74Hz, 1H), 7.27-7.44 (m, 6H), 7.60~7.66 (m, 2H).
8
(@]
)\o’\o o)

1H-NMR(DMSO~d6)8 :2.04(s, 3H), 2.90~3.00(m, 1H), 3.44~
3.50(m, 2H), 3.64-3.72(m, 1H), 3.95-4.00(m, 1H), 4.11-
4.10(m, 1H), 4.20-4.30(m, 2H), 5.40-5.5.46(m, 1H), 6.62~
5.75(m, 4H), 6.80~6.90(m,1H), 6.98~7.10(m, 1H), 7.11~
7.20(m, 2H), 7.21-7.30(m, 1H), 7.45-7.50(m, 2H)

-7

1H~-NMR(CDCI3) 3 :2.85~2.97 (m, 1H), 3.38 (s, 3H), 3.39~
3.48 (m, 1H), 3.54 (t, J = 10.4Hz, 1H), 3.68 (t, J = 4.4Hz,
2H), 3.74 (dd, J = 2.8Hz, 12.0Hz, 1H), 392 (dd, J = 2.8Hz,
10.8Hz, 1H), 4.05 (d, J = 13.6Hz, 1H), 4.36 (g, J = 4.4 Hz,
2H), 4.51 (dd, J = 2.8Hz, 9.6Hz, 1H), 4.65 (d, J = 12.0Hz,
1H), 5.27 {dd, J = 2.0Hz, 13.6Hz, 1H), 5.34 (s, 1H), 5.86 (d,
J= 8.0)Hz, 1H), 5.93 (s, 2H), 6.81-6.89 (m, 2H), 6.98-7.15
(m, 5H).
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[&11]
No. Structure NMR or LG/MS
/ﬁ\ 0 O
Ry N/\
-8 X N‘NJ\,O LC/MS (ESI}m/z = 508 [M+H]+, RT=1.76 min, method (2)
(o]
)LO/\O (o] 1H-NMR(CDCI3)d :2.05(s, 3H), 2.92-3.02(m, 1H), 3.40-
(o N 3.48(m, 1H), 3.51-3.62(m, 2H), 3.72-3.80(m, 1H), 3.88~
-9 N |/\(l) 3.92(m, 1H), 4.50-4.56(m, 1H), 4.64-4.72(m, TH), 5.55(d,
F\ N J=13.6Hz, 1H), 5.78-5.82(m, 1H), 5.84-5.88(m, 1H), 5.90-
2 A 5.98(m, 2H), 6.82-7.00(m, 2H), 7.00-7.20(m, 5H), 7.35~
@ O 742%m, 1H)
(o]
\o)l\o’\o o)
N’\$
n-10 o N- LC/MS (ESI:m/z = 554 [M+H]}+, RT=1.76 min, method (1)

-1

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

LG/MS (ESI):m/z = 558 [M+H]+, RT=1.97 min, method (2)
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[&12]
No. Structure NMR or LC/MS
o}
'JLO/\O o)
(o) N N/\'
' o Ne J\,O
1-13 L_’_‘. LC/MS (ESI:m/z = 588 [M+H]+, RT=2.00 min, method (2)

1-14

LG/MS (ESIxm/z = 604 [M+H]}+, RT=2.02 min, method (2)

I-15

LC/MS (ESD:m/z = 648 [M+HI}+, RT=2.06 min, method (2)

-16

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

=17

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

[0085]
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[$k13]
No. Structure NMR or LC/MS
o}

\o’lLo’\o 0

A N/\‘
I-18 SN ANO  [LO/MS (ESDm/z = 554 [M+H]+, RT=1.81 min. method (2)

N

F
0

= N
I-1g Qt,\’(l: /j) LC/MS (ESI:m/z = 588 [M+H]}+, RT=1.85 min, method (2)

I-20 Ot)‘::\)\z LC/MS (ESD:m/z = 524 [M+H]+, RT=1.91 min, method (2)

O
N N/I
I1-21 N~NJ\4 LGC/MS (ESI:m/z = 554 [M+H]+, RT=1.94 min, method (2)

O%HKN/E
I1-22 N N‘N LC/MS (ESD:m/z = 570 [M+H]+, RT=1.97 min, method (2)

g N’l
11-23 S N~N LC/MS (ESI):m/z = 614 [M+H]+, RT=2.00 min, method (2)
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NMR or LC/MS

1H-NMR (CDCI3) 5 : 1.33 (3H, t, J = 7.0 Hz), 2.82 (2H, d,
J=61Hz2), 293 (1H t, =112 Hz), 342 (1H, t, J= 114
Hz2), 359 (1H, t, J = 10.2 Hz), 3.78 (1H, d, J = 11.2 Hz),
396 (1H, d, J = 10.3 Hz), 406 (1H, d, J = 13.8 Hz), 455
(1H.d, J=89 Hz), 463 (1H. d, J=13.6 Hz). 5.29 (1H, d. J
= 13.9 Hz), 5.36 (1H, s), 5.88 (1H, d, J = 7.4 Hz), 6.90 (1H,

TH-NMR (CDCI3) 5 : 1.42 (d, J = 6.8 Hz, 6H), 2.85-3.05
(m, 2H), 3.40-3.49 (m, 1H), 3.59 (t, J = 104 Hz, 1H), 3.76
(d, $=11.4 Hz, 1H), 394 (d, J = 104 Hz, 1H), 406 (d, J =
14.1 Hz, 1H), 451-4.57 (m, 1H), 459-4.70 (m, 1H), 5.25-
5.32 (m, 1H), 5.35-5.39 (m, 1H), 5.80-5.80 (m, 1H), 6.85~

LG/MS (ESI:m/z = 542 [M+H]+, RT=1.92 min, method (1)

LC/MS (ESH:m/z = 610 [M+H]}+, RT=1.57 min, method (1)

LC/MS (ESD:m/z = 554 [M+H]+, RT=2.10 min, method (1)

WO 2016/175224
[$k14]
No. Structure
0
\/lLo o
Oﬁ)kh‘/\l
11-24 x N~N)\r°
F §), 7.03-7.12 (6H, m).
F
(o]
>)Lo 0
LG
1-25 My
F 715 . 71D,
F
N,
Ao o
(o] N/l
1-26 x N"E
Y av
s
|
®
N
oJ\o (o}
1-28 LN u’\tL
Ny
L)
S
oi .
o
N
N
F
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[5k15]
No. Structure NMR or LC/MS
N o 0
f-30 N N~NJ\,0 LC/MS (ESE:m/z = 568 [M+H]+, RT=1.91 min, method (1)
DE
X N/\ 1H-NMR (CDCI3) & : 1.42 (d, J = 6.8Hz. 6H), 2.90-3.07 (m.
N 3 2H), 3.44 (t, J = 10.8Hz, 1H), 3.60 (d, J = 12.8Hz, 2H), 3.77
1-31 N (d, J = 10.8Hz, 1H), 3.93 (dd, J = 10.8, 2.8Hz, 1H), 4.56 (dd,
F £ J =96, 2.8 Hz, 1H), 4.67 (m, 1H), 5.59 (m, 1H), 5.87 (m,
I g I 1H), 5.59 (s, 1H), 6.91-7.21 (m, 7H), 7.38 (m, 1H).
8
1H-NMR (CDCI3) 5 : 2.88 (1H, t, J = 11.2 Hz), 3.28-3.39
o (2H, m), 3.72 (1H, d, J = 12.6 Hz), 3.86 (1H, d, J = 9.6 H2),
403 (1H,d, J = 13.9 Hz), 445 (1H, d, J = 8.6 Hz), 467 (1H,
132 Oy N/\ d, J =13.1 Hz), 5.18-5.26 (2H, m), 5.45 (1H, d, J = 10.9
sUN. Ao Hz), 5.63 (1H, d, J = 10.9 Hz), 5.77 (1H, d, J = 7.6 Hz), 6.40
N (1H, d, J = 7.8 Hz), 6.68 (1H, t, J = 6.9 Hz), 6.94-7.01 (2H,
O @ m), 7.03-7.12 (3H, m), 7.29-7.38 (3H, m), 7.61 (2H, d, J =
F 7.1 Hz).
F
(o]
/\OJ\O o] 1H-NMR (CDCI3) 5 : 1.46 (t, J = 7.2 Hz, 3H), 2.95 (m, 1H),
O AN 342 (td, J = 12.0, 2.4Hz, 1H), 3.58 (t, J = 10.4Hz, 1H), 3.78
N /1 (dd, J = 12.0, 2.8Hz, 1H), 3.95 (dd, J = 11.2, 2.8Hz, TH),
1-33 N 407 (d, J = 13.6Hz, 1H), 4.41 (m, 2H), 4.56 (dd, J = 10.0,
E 2.8Hz, 1H), 4.67 (dd, J = 10.0, 2.4Hz, 1H), 5.29 (dd, J =
O O 13.6, 2.0Hz, 1H), 5.36 (s, 1H), 5.91 (d, J = 8.0 Hz, TH),
F 6.88-7.15 (m, TH).
r.‘
A
o 1H-NMR (CDCI3) & : 1.46 (m, 6H), 2.95 (m, 1H), 3.41 (td, J
x N’\é =120, 20Hz, 1H), 358 (t, J = 10.8Hz, 1H), 3.77 (dd, J =
[-34 N )\, 12.0, 3.2Hz, 1H), 3.95 (dd, J = 10.8, 2.4Hz, 1H), 406 (d, J =

T} -4

-ﬂé
O

14.0Hz, 1H), 4.55 (dd, J = 9.6, 2.8Hz, 1H), 4.67 (d, J =
13.6Hz, 1H), 5.04 {(m, 1H), 5.28 (d, J = 13.6Hz, 1H), 5.36 (s,
1H). 5.90 (d, J = 8.0Hz, 1H), 6.90-7.13 (m, 7H).
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No. Structure NMR or LC/MS

1-35 x /O/ LC/MS (ESD:m/z = 594 [M+H}+, RT=2.13 min, method (1)

[0}
1-36 N /E LC/MS (ESIxm/z = 663 [M+H}+, RT=2.29 min, method (1)
N‘NJ\’

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

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

-39 :OTF LC/MS (ESI:m/z = 606 [M+H]+, RT=2.12 min, method (2)
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[&17]
No. Structure NMR or LC/MS
(o]
~o ko
O,
[i-40 ﬁﬂ" LC/MS (ESD:m/z = 568 [M+H}+, RT=1.92 min, method (2)
N N\E&
A0
o o
0, T N
1-41 SN & LC/MS (ESD:m/z = 598 [M+H]+, RT=2.27 min, methed (2)
N
e QY.
S
F
0
\oJLo
0
(o)
[[-42 = N F LC/MS (ESD:m/z = 638 [M+H]+, RT=2.17 min, method (2)
\ N~
N .
NG
F £
[0}
\o)'\o
|\0 (¢}
R N d\\\
1-43 N O LC/MS (ESD:m/z = 584 [M+H]+, RT=2.18 min, method (2)
[i-44 LC/MS (ESI:m/z = 588 [M+H]+, RT=2.00 min, method (2)
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[0087]

[%18]

94 PCT/JP2016/063139

No.

[i-45

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

I1-46

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

{1-47

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

li-48

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

li-48

LG/MS (ESD:m/z = 596 [M+H]}+, RT=2.18 min, method (2)
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[%19]
No. NMR or LC/MS
-50 LC/MS (ESI:m/z = 566 [M+H]+, RT=2.02 min, method (2)
II-51 LC/MS (ESD:m/z = 566 [M+H]+, RT=2.08 min, method (2)
\oj\o
kC) (o]
0. N .‘\\\ .,
1-52 N/E LC/MS (ESD:m/z = 568 [M+H]+ RT=1.93 min, method (2)
Y Nsﬁ)\,
rYav
8
)
Eé 0 O
11-53 Oy N’\ LC/MS (ESD:m/z = 598.1 [M+H]+, RT=1.96 min, method
(2)
x N}j)\,o
200
J o
1H-NMR (CDCI3) & : 2.89-2.98 (m, 1H), 3.30-3.43 (m, 2H),
357(d, J =134 Hz, 1H), 3.73 (dd, J = 11.6, 2.8 Hz, 1H),
3.87(dd, J =10.7, 2.4 Hz, 1H), 449 (dd. J =9.9, 2.5 Hz,
1-54 (o) N N 1H), 472 (d, J = 12.9 Hz, 1H), 5.43 (d, J = 10.8 Hz, 1H),
SN /E 551(d, J = 13.4 Hz, 1H), 5.64 (d, J = 10.9 Hz, 1H), 5.78 (d,
£ N J =7.7 Hz, 1H), 5.84 (s, 1H), 6.44 (d, J = 7.8 Hz, 1H), 6.67
A (t, J = 7.0 Hz, 1H), 7.02-7.13 (m, 5H), 7.29~7.40 (m, 4H),
O O 764 (d, J = 7.7 Hz, 2H).
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[%:20]
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No.

NMR or LC/MS

I1-56

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

i-59

LC/MS (ESIxm/z = 705.05 [M+H]+, RT=2.16 min, method
2

[I-60

LC/MS (ESD:m/z = 691.00 [M+H]+, RT=2.08 min, method
@

[1-62

LG/MS (ESDxm/z = 615.95 [M+H]+, RT=2.07 min, method
2
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No. Structure NMR or LC/MS

[0088]

O

LC/MS (ESI:m/z = §79.95 [M+H]+, RT=1.92 min, method

1-63
N N (2
L)
£ S
0
O)H/YO\
o o O
0. _ _ .
1-64 \N N/i 1(_2())/ MS (ESIxm/z = 642.35 [M+H]+, RT=2.05 min, method
\ \N:/v
0
) -
o
O
= N/\é LC/MS (ESIxm/z = 654.05 [M+H]+, RT=2.43, 251 mi
~ m/z = X +H]+, RT=2.43, 2.51 min,
11-66 N ng)\, )
SO0
F
/\oj\oj\o o)
RO S9! [M+H]
.C/MS (ESD:m/z = 600.00 [M+H]+, RT=2.05, 2.11 min,
n-67 x N~§)\/ mathod (2)
0
F
3
1
o O
o
~ = N/\é LC/MS (ESI:m/z = 569.95 [M+H]+, RT=1.84 min, method
[-68 < N.B/K, @
eg®
8
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[%&22]
No. Structure NMR or LC/MS
oﬁ)‘\
N/l LC/MS (ESI:m/z = 568.00 [M+H]+, RT=2.17 min, method
| LD S
isg®
J s
oi‘<
Sl
=70 O~ N’j} LC/MS (ESDim/z = 598.00 [M+H]+, RT=2.23 min, method
rOav
/ s
(o]
SN
o o
171 NS N’\(I) LC/MS (ESD:m/z = 599.05 [M+H]+, RT=1.99 min, method
Ny (2
x
L)
F
(o]
L0
(@8
=72 05~ N/E LG/MS (ESD:m/z = 656.00 [M+H]+, RT=2.13 min, method
LN (2
L0
F
A N N
1 o :g\/o
1-73 O "N LC/MS (ESD:m/z = 719.05 [M+H]+, RT=2.28 min, method
(2
N N\N&
Sego
F
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[£R23]
No. Structure NMR or L C/MS
/OZ“‘,[ N )
o}\
0.
1-74 N N/\ LC/MS (ESD:m/z = 638.95 [M+H]+, RT=1.89 min, method
~ N,g)\,o @
OO0
g S
~0, “_Z N \
og\o
N
U-75 O\ N/\| (LZ(')J/MS (ESD:m/z = 668.85 [M+H]+, RT=1.97 min, method
X NsNJ\,O
00
g s
AL e
\
[0}
0-76 LC/MS (ESD:m/z = 671.00 [M+H]+, RT=2.24 min, method
NN @
N N~E/K,O
AN
F
oa\o o
O AN
. LC/MS (ESD:m/z = 612.10 [M+H]+, RT=2.45 min, method
=77 N N"N @
A
]
o’\ﬁ
OJ\O
O N N/I ) ) '
i-78 L | %S/MS (ESI:m/z = 598.00 [M+H]+, RT=2.29 min, method
Is'e”
d s
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[%&24]

No. Structure NMR or LC/MS

~o

(e}
PR
Q0 O
1-79 °y N/j) LC/MS (ESD:m/z = 672 [M+H]+, RT=2.27 min, method (1)
e N. /k,

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

F
| o]
O
1aa
'\ O
11-81 s N| ’1 LG/MS (ESI:m/z = 644 [M+H]+, RT=2.13 mi thod (1)
N. . ' —4. min, metho

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

[0089]
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[5%25]
No. Struoture NMR or LC/MS
~0 o}
0’1\/\o’u*o
§
. NN - ,
1-83 | LC/MS (ESD:m/z = 644 [M+H]+, RT=2.06 min, method (1)
SNy 0

Nl /E LC/MS (ESIym/z = 644 [M+H]+, RT=2.15 min, method (1)

(o]
-85 = Nl ! LC/MS (ESI):m/z = 692 [M+H]+, RT= 2.31 min, method (1)

I1-86 O N/I LC/MS (ESI:m/z = 670 [M+H]+, RT=2.20 min, method (1)
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No. Structure NMR or LG/MS

1i-87 ° N/E LC/MS (ESD:m/z = 700 [M+H]+, RT=2.45 min, method (1)

o
1-88 N N |Lo/Ms (ESDm/z = 672 [M+HI+, RT=2.31 min, method (1)

O—
8

[I-89 O /E LC/MS (ESI:m/z = 706[M+H]+, RT=2.37 min, method (1)
N

[1-20 |,1 LG/MS (ESIxm/z = 644 [M+H]+, RT=2.13 min, method (1)
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[%27]

103

PCT/JP2016/063139

No.

[-91

NMR or LC/MS

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

1-92

LC/MS (ESD:m/z = 617.00 [M+H]+, RT=2.09 min, method

@

[-93

LC/MS (ESI):m/z = 586.00 [M+H]+, RT=1.91 min, method

@

-04

LG/MS (ESD:m/z = 598.00 [M+H]+, RT=1.89 min, method

(2

-85

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

(2
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[0090] [3=28]
No. Structure NMR or LC/MS
f\/o\
0“0 O
11-96 ™ N.L‘)\ 0

%)

%
O

LC/MS (ESD:m/z = 600.00 {M+H]+, RT=2.01 min, method
@

e WSk

(o]

Ii-97

0

O
Q
Z

Z
o)

9,

2)

L.C/MS (ESt:m/z = 626.00 [M+H]+, RT=1.98 min, method

o Q
/
\, 4
4
o—)

%
9,

)]

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

g g
X
o)\o (o}
O NN
1-99 Sy /Q)

9,

3

/]

LC/MS (ESI:m/z = 626.05 [M+H]+, RT=2.48 min, method
@
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[5=29]
No. Struoture NMR or LG/MS
°)
R te)
1-100 o%(ﬁm/l LC/MS (ESIi:m/z = 682.05 [M+H]+, RT=2.27 min, method
SN0 (@
L0
d s
b0
HNY /<
o’wj o}
_ o LC/MS (ESIkm/z = 719.05 [M+H]+, RT=2.26 min, method
1-101 x N/\(L @
N Nsu/k/
OO0
d s
NN
[ } Vo
)
o"P(oj o]
1-102 O NN (LZ())/MS (ESIkm/z = 731.15 [M+H]+, RT=2.29 min, method
oMo AN
00
F
N
&
oig tbj 0
_ O N N LC/MS (ESI:m/z = 691.10 [M+H]+, RT=2.05 min, method
I-103 >
™ N~§&¢
Feog®
g s
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[5R30]
No. Struoture NMR or LC/MS
OO~
Wy
o"P‘oj 0
1-104 OWN/\ I(_ZC))/MS (ESI:m/z = 688.95 [M+H]+, RT=1.98 min, method
X N.Q/'\,O
00
! g
v $
HN‘VQw
o™ | o
= LC/MS (ESD:m/z = 759.05 [M+H]+, RT=2.53 min, method
I-105 O A o

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

1-106 O N/E @
N N.N

1-107 oij\HLN/l LG/MS (ESD:m/z = 683.95 [M+H]+, RT=1.87 min, method
2
N.

[0091]
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[&31]
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No.

NMR or LC/MS

n-108

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

I-109

LC/MS (ESD:m/z = 640.00 [M+H]+, RT=1.90 min, method
2

I-110

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

=111

L.C/MS (ESD:m/z = 661.00 [M+H]+, RT=1.80 min, method
@
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[#32]
No. Structure NMR or LC/MS
-~
E
O (o]
I-112 s NN LC/MS (ESD:m/z = 624.95 [M+H]+, RT=1.38 min, method

N N~N/k,o @

o
~ N/\J) LC/MS (ESIym/z = 691.95 [M+H]+, RT=2.00 min, method
1-113 Ny @

1.C/MS (ESD:m/2 = 604.00 [M+H]+, RT=2.09 min, method

N.HJ\,O
LU0
g o
\N/
CE 0 O
=116 O A N/\ (LQC)}/MS (ESI):m/z = 631.00 [M+H]+, RT=2.18 min, method
SOUN (o]
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[£k33]
No. Structure NMR or LC/MS
\—q o0/
2P
"N o
0,
0-117 \N \ /\o LC/MS (ESD:m/z = 620.00 [M+H]+, RT=1.93 min, method
Y @

'P
0O ©
- NN N LC/MS (ESI):m/z = 620.00 [M+H]+, RT=1.23 min, method
I-118 @)
XN N~§/k,

\0
O
a5
S8
kO 0

n-119 WN/\(L LC/MS (ESI):m/z = 614 [M+H]}+, RT=2.31 min, method (1)
s N.M

1-120 LC/MS (ESD:m/z = 614 [M+H}+, RT=2.24 min, method (1)

[0092]
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[5R34]
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No,

NMR or LC/MS

I-121

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

I-122

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

I-123

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

I-124

LC/MS (ESD:m/z = 662 [M+H}+, RT=2.22 min, method (1)
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[£&35]
No. Structure NMR or LC/MS
q v
O
o
O
OJ\O (o]
n-125 C. A N’E LC/MS (ESD:m/z = 668 [M+HI}+, RT=2.32 min, method (1)
N N‘g
00
F
(o}
0-126 ° \N N’ﬁ E.g/MS (ESD:m/z = 587.95 [M+H]+, RT=2.24 min, method
N ..g/g 0
YD
£ S
- LC/MS (ESI:m/z = 588.05 [M+H]+, RT=2.17 min, method
n-127 @
Si
I\/o' \
00 O
I-128 (o) N N/E 1(_2(;;/MS (ESI):m/z = 686.00 [M+H]+, RT=2.67 min, method
= N‘g)\’
LS00
d .
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[£=36]

=

Ror LC/MS

No. Structure N

i,?

1130 oﬁ/‘kh‘/l LC/MS (ESD:m/z = 645.95 [M+H]+, RT=2.12 min, method
. N‘u& (2)

00

N3

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

I-131 O X" N
Y Q (2)

o LC/MS (ESID:m/z = 658.95 [M+H]+, RT=2.31 min, method

=132 O\ @
N
L

- L.C/MS (ESI:m/z = 661.00 [M+H]+, RT=2.06 min, method
I-133 @)

[0093]
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[3&37]
No. Structure NMR or LC/MS
o
o0 0©Q
n-134 LC/MS (ESI:m/z = 656 [M+H]+, RT=2.24 min, method (1)

1-135

1H-NMR (CDCI3) & : 1.24 (s, 3H), 1.38 (s, 3H), 2.94 (td, J
=118, 3.5 Hz, 1H), 3.44 (dd, J = 12.0, 10.9 Hz, 1H), 3.57 (.
J =109 Hz, tH), 3.78 (dd, J = 120, 3.5 Hz, 1H), 3.96 (dd, J
=10.9, 2.9 Hz, 1H), 4.05-4.12 (m, 3H), 4.58 (dd, J = 100.
2.9 Hz, 1H), 466 (d, J = 135 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).

-136

1H-NMR (CDCI3) 5 : 1.26 (s, 3H), 1.33 (s, 3H), 2.86 {t, J =
11.9 Hz, 1H), 3.46 (t, J = 10.6 Hz, TH), 3.59 (t, J = 10.6 Hz,
1H), 3.77 (dd, J = 11.8, 2.8 Hz, 1H), 3.95 (dd, J = 110,29
Hz, 1H), 4.04-4.13 (m, 3H), 4.56 (dd, J = 10.0, 2.9 Hz, 1H),
472 (d, J = 13.4 Hz, 1H), 5.27-5.31 (m, 2H), 5.37 (s, TH),
591 (d, J =8.0 Hz, 1H), 6.87-6.91 (m, 2H), 7.00~7.05 (m,
1H), 7.07-7.15 (m, 4H).

I-137

g N/\
S N.B O
LD
] s
(o}
(o)

1H-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),
527 (d, J = 13.9 Hz, 1H), 543 (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. Structure NMR or LC/MS
L3 OJOL 1H-NMR (CDCI3) & : 2.94 (t. J = 113 Hz, 1H), 3.41 (¢, J =
\g/\ o o 11.3 Hz, 1H), 357 (t, J = 10.5 Hz, 1H), 3.76 (d, J = 11.0 Hz,
oA 1H), 3.83 (s, 3H), 3.94 (dd, J = 105, 2.7 Hz, 1H), 4.06 (d, J
1-138 N/\A =140 Hz, 1H), 4.55 (dd, J = 9.5, 2.7 Hz, 1H), 468 (d, J =
Moy 126 Hz, 1H), 5.28 (d, J = 140 Hz, 1H), 5.35 (s, TH), 5.90 (d.
z J =80 Hz, 1H), 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).
F
oJ‘o o)
1-139 OWN/E LC/MS (ESD:m/z = 614 [M#H}+, RT=2.10 min, method (1)
\ N\g
YD
F
éTo
0"
e
-140 O N/\ LC/MS (ESD:m/z = 614 [M+H]+, RT=2.04 min, method (1)
N N\EJ\,O
ISer
g §
bo
o O
I-141 O INY LC/MS (ESD:m/z = 614 [M+H]+, RT=2.02 min, method (1)
N Q
N
D)
F
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[%39]
No. Structure NMR or LC/MS
o)%o\ﬁ
OA
(o) N N
o-142 NG | LG/MS (ESD:m/z = 670 [M+H]+, RT=2.41 min, method (1)
N
AL
N
Lz
(o]
=144 O N’E LC/MS (ESI:m/z = 575.20 [M+H]+, RT=1.49 min, method
N (2
N
YD)
F
SN
N
(o}
I-145 Oy N/E LG/MS (ESD:m/z = 575.00 [M+H]+, RT=1.52 min, method
2
N.’=J 2
ALY
J s
:0
) ‘0
o]
I-146 O N/\ I(_Z()E/MS (ESI:m/z = 657.90 [M+H]+, RT=2.23 min, method
x N.N,k.,o
is'er
) ”

[0094]

AFBICRD AR/ RIEAREBICHRDEEMORCEDME. 12

WNIVHFIAL WAL YFRINZIERRT/ XRBERICARTH S, FIZ
X, R& BE B TRAE. 25RSRACEZH D AIHRERP. HIR
B, 25, 2B, % BLCOT[ERER. BE. BIL. TREW-LBE
R, XIS, BMINE BRADEOTRBREM D AHEDERRRVT X
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[0095]

i FBh. EEIRREBICEHTH S,

AREBICHRZIEEMITORS Yy ITH DO, BORIRMLIEVN., RIF
RINAFTRASEY T4 —%RY. RFRIVVTFSVR%ERT, BBTH
PEWLREDFEREET D, BhAEERKERY DS 3B,

ARBICHRDIEEHMOBRIEEME. Fvv TREKRENI VKX ILT7—
FICNTHHEEFRELSBY. VI LVARENLBRTHH-OBRESFL
BREDWREBT DO, BWERIBREINAERREARY S B,

ISIC, AEBILEDEEVRT/ XITEKFEBICKRZEAMOERILSDI
. RBIZEMSBV. BREEHLISV. BORELABW. BEFLANS T 7R
1SEYT4—%nRd. RFQRVVTSVR%ERT, BITENBL. K
HRRW Y UNRIBERNB VL. hERGF v RIBEEHIEWL, CYP
PEEAMEL, CPE (CytoPathic Effect. MBEEHHE
) MFIRRIEBO SN, R/ RIEHBEHR. Ame s FBR. BEEUR
BRTRMZTRT. 3 LRFEBEBEREOBEEEILRVEDNREET 5,
Ledt > T, AEBICHEZEEMIE. BhiEEREAY D 3,

AEBICHRDEEMRT/ RIEERBICHR I EEWOH AL, O
XIGFEROAMICKE T D ENTE DS, BROKSICLZBE. AFBLLEY
ITBEORA, FIZAIEL fFEL BF. BRF. b SeLBSEOERE ; K
HMERER ; RIE2 Oy THE LRI Y FVILHEORFIOWVNT LD
FE LTHERVWD I ENTES, HROBSICLBIHE. FAEBICKRSIL
B, KEXISHMEREEHNE, RBRELTAWVRIENTES, 20
RBICERL TR, BAORBKAL. BEF. BRAL. KMBRF, hiER, 2
E#. BBLER. RER. REASEERICAVDEIENTES, XHEBFOD
ERERDIZ, BRENEOARPLAMEUR LHBINBBEABER
Fleebillaabtd BIAIESRET D) CEICL>THEXN S,

ERRPILMRDEENOREEIR. BEFE. BEOEH. KhE. KBRU
REBOBRAICL>THELRSZH, EF. BORESDIBA. RAT1HHEYHN
0. O5mg~3000mg., FFLLIK, 0. Tmg~1000mg%
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[0096]

 EThIEQBEILTREThIEL W, F4, FEROBEDIZE. A 1HH
U0, O1mg~1000mg, FFELLIE, 0. 05mg~500
mg 573,
HEBRO : Frvy ERKENIVRX VL 7— (CEN) BAEFHORE
1) EEORS

5 KimdDG6%2') VBB, BED2 MOKBEEX MFIILLEMHL. 5
" RIEDS6FE DUECy34RE. 3’ FRim & BHO24EE L /=30merRNA (5’ —pp-[m
2" -0JGAA UAU (-Cy3) GCA UCA CUA GUA AGC UUU GCU CUA-BHQ2-3' : B&
NAFH—E218) AL, EPICENTREBDR Y Y F hF+ v F(Scrip
tCap) Y A7 L%&fE> TcapkiE & AN L7 (E#I&n76 [5° 1-ppp-[5" 1 [m2
’ -0JGAA UAU (-Cy3) GCA UCA CUA GUA AGC UUU GCU CUA (-BHQ2) -3’ ) ,
INEEMRYTIIVLNTIRFNVEBKIKEEICTORE - BRL. 2EEL
THEA L,
2) BFRORAR

RNPIZRERICREVND A L AR F O SHAE L7 (SE XM : VIROLOGY (1976) 7
3, p327-338 OLGA M. ROCHOVANSKY) , E{&#yIZIZA/WSN/33 1 )L R1x103 PFU
/mL, 200 ulZ10BEAEERINCEE L. 37CT2HEEER. RIPOL &S
FRBZLBUX L7 2062V 0— 2 &BWABELIBICEY VML AR TAFE
B, TritonX-100& )Y LY FUEBWTI M I ARFE2/ALE. 30-70%
7)Ea—-VBEAEEZBVWCBEOIBICE YRNPES (50~70% 7 ') £0O
—VED) #FE L. BFRKE (WInMODPB1 - PB2 - PAESHKERT) & LTE
AL,
3) BFERnL

ROV VEOBARNT L — MCERRER (K : 53 M Tris-1EER
B (pH7.8), 1mM MgCl,, 1.25 mM FF XL 4 b—)b, 80mM NaCl, 12.5% %
JtEO—Jb, BEFRKO. 15ul) Z2.5ul3FE LKk, RICVAFILANKFY
K (DMSO) TERFERIICHER L b SA&Re.5ul. R F4 7> bO—
WPCORVTERHFT 4 7Y hO—JL(NC)ICHE, DMSO 0.5uL &N, & <R
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[0097]

ALT. SRICEER®K (1. 4nMEERNA, 0.05%Tween20) 2u L 20X TRIG%Z
BEA L. EETO0HMAS vFar—bLAR RIERI wlLZ10uL OHI-DI
FormamidelAK (H#4 ¥ ¥ <v—h—& L TheneScan 120 Liz Size Standar
580 : 7754 R4 4V A5 4 (ABL) #&, ) (KA. RISZELL
f=. NCIZ R INBIMARTICEDTA (4.5nM) AIIX B & TPFORIBEFBLEI L (
RICBRERLETRIRETH D) .
3) FHESR (IC,HE) DRIE
RS X B8R E85 CTHARIME L. K ET2EBAER, ABIL PRIZ
M370T T XTAVITFSAFTHM LI, &Y 7 MABL Genemapper iC
dYFvy TIRENIV RV L7—EENOL—I%2ER L, PC. NCO®R
WIRE & Z N THO%EE, 100%EE L L THRILEVOCENRISEER(%)
ERDIB, H—TIT14vF4v T V72 b7 (XLfit2.0: Model 205 (
IDBS#EEY) A &) %&fE o TIC,fE%Z R,
HE/GI 2 : C P EEIshRAESIER
<HE>
. 2% FCS E-MEM (MEM(Minimum Essential Medium) (Invitrogen) (CHF <A
o U RUFCS& M L THRE)
. 0.5% BSA E-MEM (MEM(Minimum Essential Medium) (Invitrogen) IChF <
4>V RUBSAZ TR L THRE)
. HBSS(hanks’ Balanced Salt Solution)
- MDBK#fiAa
2% FCS E-MEMIC THRIM#ERaEk (3x10° /mL) ICERE L7
- MDCK#RE
HBSSIC T 235 > 722, 0.5% BSA E-MEMIC TiBLSHRARE (5X10° /nl) ICEREE
L7
- Trypsini&K
Trypsin from porcine pancreas (SIGMA) %PBS(-)ICTE## L. 0.45umdD 7
AW —ICT24I L =3V LT
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- EnVision (PerkinElmer)
- WST-8 Kit (¥ #1b%)
- 10% SDS;AMR

[0098] <iR{EFIE>
- BBREBNOFR. oF
BERE LT, MDBKHAIME ARG ICIL2% FCS E-MEMZ A L. MDCKHRARE F iy
ICI40.5% BSA E-MEMZ Mo BATF. DML R - #if8 - BBREROFRICH
L. BROBEREMER L,
FORBRANEZIBERTHEHEWMREICHRU. 96 well L — MC2~5EEE
FIRR AR L7250 ul/well), $HFLGEMRIER. MBSBMAIER DK
R LT=, BEFUCDOWTIEREEEREL =,
MDCKABREfEFRBSICIE. HAF LWEMSRIERICOA. #BAZICTrypsin% R#MIRE3ug
/mLERB LD ICAHEML 7,
A VITIVIVHFOAINZADER, DF
FO. AVINIVTF VAN RAEEBRTELSQREICHERL, WEREAND
A27296 wellFL— MITBOuL/wellTDHFE L, MRESMHRAEROTL —
MCIE, BEREOuL/well T DHE L1,
- MEOFBR. 9%
BUMERREIC AR LMl E. WBRENA A/ wellFL— MT100ul/w
ell9OOFE L1
TL—rIFH—TEML. 00,1 v FarR—H—THEELL, HFLEEAE
. MfEESEIERARIC, SHREE L.,
- WST-8D 43 3%
SHREE L/ well L — M AR, BEHET CTHEL. MROME - &
ROEBRELMAE L, 7L— M oiilEERbAVE D ICEBZRW
WST-8 Kit%, ERICTIMERIRL. T OWST-8BHK A Rwel LIT100ul ¥ D
PEL. TL—bIFH—CTEMOBK, 0,4 ¥ Fa1~—49—TI1~3ERH
EBEULE
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[0099]

[0100]

[0101]

HFIGEERNER 7L — MCOWTIE, BE%. SwelliZ10% SDSIER % 10uL
FTONEL, VANV RAEREL L,
- IRNE DRIE
SEFIL7=9%6well 7L — h %, EnVisionT450 nm/620 nmD2FR THRNE %R
E L7,
<HZFRAUERBEOEH>
ROBEREERICE T %Microsoft Excel X/ IZAEDEHENIBRENEET S
I0VS5LERLER LK,
- 50% 1 V7N IV YRAMBSEEERE (ECH) B
ECs = 102
Z = (50% - High %) / (High % -Low %) x {log(High conc.) - log(Low con
c.)} + log(High conc.)

AL EMOREEMIIOWVWT, BRRGI BLURERA 2 DAERR%E
K3 9ITRT,

[$k40]
No. CEN_IC50 |CPE_EG50 No. CEN_IC50 |CPE_EC50 No CEN_IC50 |GPE_EC50

nM nM nM nM ) nM nM
m-1 10.90 210 m-19 237 143 -36 237 245
-2 1.93 113 m-20 324 400 Il-37 424 343
n-3 222 339 m-21 406 270 -38 8.26 404
-4 2.81 208 I1-22 346 307 -39 275 281
IlI-5 10.80 428 m-23 148 0.86 N-40 299 295
-7 8.09 11.50 m-24 13.30 24.10 41 210 217
-8 281 7.18 1-25 296 235 n-42 393 264
m-9 217 10.90 -26 1.63 3.00 n-43 390 3.18
m-10 4.05 346 m-27 419 3.61 n-44 381 3.68
-1 13.10 9498 1-28 10.70 5.67 NM-45 1.63 307
o-12 2.18 3.38 m-29 0.87 0.66 146 291 3.18
m-13 3.94 400 1m-30 5.68 3.01 I-47 225 253
l-14 15.00 15.70 m-31 18.50 3.17 N-48 349 3.57
ar-1% 37.30 16.90 m-32 27.60 1.23 [l-49 6.79 417
m-16 433 10.20 m-33 208 236 m-50 255 4.36
a-17 3.89 8.14 m-34 469 285 m-51 222 258
M-18 2317 328 m-35 3.86 3.00 OI-52 362 3.28
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[0102]
[0103]

[0104]

[0105]

[$k41]
No CEN_IC50 CPE_EC50
] nM nM

I11-53 2.46 3

11-54 1.27 1.18
IN-55 2.13 3.45
IN-56 6.64 4,99
n-57 4.27 3.47
1-58 2.65 3.13
11-59 0.57 3.11

U EDORRMS, BiEAaMEEVwFv+y TRENIVFXILT7—E (C
EN) FBAEFEM. LU/ EHIGEWVWCP EMFIZIRERT /8D, 1271
IVHFVANRCRERT B ESYBRINDIERRY/ UIKBEDBERK
T/ XIEFHFE LTERRERERYFS,

KT, AFALENOEMRRE #5LEHT 5.
HERFI3 : CYPRHERR

HROS—I RE MFI/AYV—LERWVWT, e NEECYPSLHFE (
CYP1A2, 2C9, 2C19, 2D6, 3A4) mH#BMAEERERIG
ELTT—IhFYLYLTAYDO—BRIFILEL (CYPTA2) . ML
THIIRDOAFIL—KEIE (CYP2C9) . X7x=h{ VD4’ —KBE
£t (CYP2C19) ., FFRMAXAMLIZ7VDORAFILIE (CYP2
D6) . FA7x+YVDKEEE (CYP3A4) #18ZEE L. ThTHhO
REMEREDAREBPLCEMIC L > THESINIBEEZFML .,

RISREIZUTOESY BE, 0. Bumo |l /L I hFZLVYILT
4¥ (CYP1A2), 100umol /L MLTH#IR (CYP2CO
). 50umo |l /L S—X7x=h4¥ (CYP2C19), 5umo
/L F*F2bAXIMVIFPY (CYP2D6), Tumol /L T
7x+YY (CYP3A4) ; RIGEME. 159 ; RNEE. 37T ; Bk
. 7=V RERNFXY2OY—-L0. 2mg SUNROE/ mL ; XEBLE
WIRE. 1. 6. 10, 20umo I /L (4:R) »

96 NFL—MIREBEKELT. 50mmo | /L Hepe sEEHR
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[0106]

[0107]

FICKSRBOEE, e NFI/0V—L, XEBLELEYE LEEKRTNA,
WERTHHNADPHERML T, BELTIRBREERAB L, 37
C. 1 5P9BRBULIE X9 /= /PEr=b)=1/1 (V/V)
BRERNT AL TRGEELELE, 3000 rpm, 1 55EDELER
CELLEBEROLYILT 4y (CYP1 ARSI 2BHAETILFSNILA
DVITEEL. MLTHIRKEIEHE (CYP2CORE) . x7x=
>4’ Kigibixk (CYP2CT1 9K . FHFAMOILT 7Y (CY
P2D6RHY . F7x+Yr7Ia—)k (CYP3IA4KEY) %
LC/MS/MSTEEL7,
AFEPEENERARLILBETHSEDMSODHAERBRICHMLIEZED
ZavbhO—IL (100%) &L, BRICMALARREBEEDOZREILS
FRHRAETEM (%) 2E8HE L, RELIMEIEEAWVWT, OVRATFAvIET
WICLBDHMEICLY | Cso&xBH L,

(#BR)
t&¥No. |11 —2:5%8 >20umol /L
HEAGI4 - B AKER
R ORI DMETRERM A & Fi%

(1) EESHM: vIZAHBWESDSy MaFER LA,

(2) ABERGE IV AHD2WES DSy M. BREARS L TREKEK
=BEHERIEE,

(3) $H#H5E. BoTORE : BOKRE., #IRABREEZMEOKRERICLY
B’E Lo UTOLIICBERELL, (BLEMTETHRERRBEERSR)
#O®%kE5 1~30mg/kg (n=2~3)

BIRNIYS 0. 5~10mg./ kg (n=2~3)

(4) BEROAE : BOREIFBRELIIEBRE LTRE L, #IRW
BRI LTHRS L

(5) #5H%  BOKER, BOVIYFTICLYREIMICERICRS L,
BRI S I, FRHFESTLES ) U IIICLY BRRDOSS LT,
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[0108]

[0109]

(6) FMMIEE : FEEMICKO L. MPEPARBLEDREEZLC  MS/
MSEZBWTHRIEL &,

(7) WEEHRMT : MRPARBLCESWREREBICOVWT, ERPRNZFRE
7075 4WinNon | in (BFEE) 2BV THRPIRE - BEHHR
TER (AUC) 2E8HE L. BOKSHEBIRNIRSEHDOAUCHHARHER
LEMONAATRASEY) T4 (BA) ZEBH LT,

(#BR)

{t&¥MNo. | 1 —6:14, 9%

t&¥WMNo. 11 1—-2:4, 2%

UEDERMS, 7ORSy VL RIEEWIYBNNAFTTRASE) T
1 DAL L%,

Lt > T, XERLEEME., BORREICEN. 127000 AI
RAICBETIIELYBRINIERRY/ XIEEBOERRT ./ XIE T
e LTERLREREEAQYRERS,

HERGI5 : KRBT EMHER

HROS—ILRE NFI V0OV —L EXEBIEEYE —ERBRG I .
RSY Y TWERRIEY Y T DOLEBICL Y BREREZEH L. AERLEY
AR TRBINZEEEZTML .

ErFI/2AY—L0, 5mgd VOB, / mLEEL0. 2mLOKEE
% (50mmo |l /L Tris—HCI pH7. 4, 150mmo |/
L #|HYD4L, 10mmol /L J|EIITRIDUL) AT, Tmmo
| /L NADPHHEETT37C. 0453\ 3 0pERIGEI R (B
EHIRIR) « RISHR. X9 /—=L/FErZbYIL=1/1 (v/v) BR
D100 L ICRIEKRS OwL &2HmM,. JBAL. 3000rpmTI1 598
B ULze TORDLEROARFPLEENMELC/ MS / MSICTEEL.
RESEOARBELEMOREEL OPRGEFHOILEYNEEZ 1 00%& LTS
B, B8, MKDBRISIEINADPHIEREETT, VLV VEBEER
BIENADPHICHATSmmo | /L UDP—#ILYAVEBOEETT
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[0110]

[0111]

[0112]

RIGZETW. BRI CBELEREL
(BR) LEYWRE2umo | /LTOBEHRBICHSITIBREEXRLRT,
ft8¥MNo. 11 1-2:90. 1%
HEFI6 : CYP3IA4HMNMB | 58
CYPI3A4mAMB | HERiIZ. KBRBICLZARBLEAMDOCYP 3
AABREDIEREZHARIHRTHS, CYPIA4EE (KEEREER)
WKW T =ROVNFXRNYTFAAXFLIRY Y (T—BFC) %
RYIMEEINT, BAERTHIREWT —/N1 ROFS M) 740X F
Wo<Y>y (T-HFC) % L%, 7T-HFCERREAIBESLTCY
P3A4RBEEEMTML %,
RISEERRUTOESY : B8, 5. 6umo | /L 7—-BFC; 7L
RGEE., 0F/£IE30% ; RIGKM. 1549 ; KINEE. 25C (28
s CYP3A4SE (KBERRER) . 7URISE62. 5pmo | /m
L. RINEE6. 25 pmo | /mL (1 OfEERES) ; ARBLAIWEBE,
0. 625, 1, 256, 2. 5, 5, 10, 20umo | /L (6&),
QBNRTU—RNITLVRIGHELTK—P i 8% (pH7. 4) hicE
. ARRCLAEYBRELRBO L RISOER TN, RO 6RFL— K
KEREK—P i REAT1 /1 0FBRINBEIICEFO—BEBTL. B
BRTHHNADPHERMLTEELTIRIBEMBL (FLRBE) .
PEDRBRGE, PEh=MJL/0. 5mol /L Tris (FYR
EROFSTI/ XSY) =41 (V/V) #MABEICE>TRIGSE
BlEL7, FLERYOTLURBKEICENADPHARNML FLRISEEEL
(FLRBE) . MERBESLRGE. BOFL—MNIEEEK—P i 82F
BT /10FRINDESIIC—BEBITUBEETIRGEBEA L, FF
EDRERG#. PEM=ZMJL/0. Emol /L Tris (MYRE
FOFZTI/IASGY) =41 (V/V) BMABT EICE>TRIBEE
IEL7ce TR ETNhDEERBEIT > L— BN T L— b)) —F—TH
B THDT —HFCORNEEZME L, (Ex=420nm, Em=5
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[0113]

[0114]

35nm)
AFRBPEEMEBRRBLULBETHEDOMSODAHAERIGRICHAMLEZED
ZavbO—L (100%) &L, XEBLEEDEZTNLTNORERML
EEXORFEE (%) 2BHL, RELHHXREZAVWT, AYRAT4v I E
TINCEBHHRICEY | CooxBH LT, | CuofEDEDNS umo | /L
LEDmE%® (+) &L, 3umo | /LUTOBER (-) &Lk,
(HER)
E&¥MNo. 11 1-2: (=)
HEHB7 :Fluctuation Ames Test
ARBIEEMOERRM ML =,
FREFELTWVWARXIFI7IRAE (Salmonel la typhim
urium TAO8#. TATOO0#) 20uL %1 0mLEKRESM
(2. 5% Oxoid nutrient broth No. 2) [l¥
BL37CICTT OFRAE, IRBAIEERE LA, TAISHKIEEImML DEREZ=E
i (2000Xg, 104/ LTHEERERELL, 9mMLOMicro
FE&E®R (K,HPO,: 3., 5g/L, KH,PO,:1g/L, (NH,)
2SO,:1g/L. VIVBEFNYDLIKIY: 0. 259/L. Mg
SO,:-7H,0:0. 1g/L) KE%Z®EAEL. 11 OmLMDExXxposu
reifith (ExF>:8ug/mL, EXFYY:0. 2ug/mL, Ji
J—2:8mg,/mMLESEM i c r o FEER) IEmMLE, TA100
I3, 16mLERICHLEXxXposurefEMm1 20mLiCEiMUEER
BRERHE L, AFEALEYMOMSOBERK (REAESOmg ./ mLHS
2 ~3EANLLTHEMAR) |« BHUNERE LTDMS O, EMRRE LT3
RBEEERETRETAISKRICHLTIES50ug / mMLD4—ZbOF)/
)o—1—FFRDMSOBEK. TATOOKICHLTIZO0. 25ug/
mLOD2— (2—-2YJ)) —3— (6—=btA—-2-TYJI) PUVIINTFZX
KDMS O@K., RBABEHIEREGETIITAIBHKICHLT40ug,/ mLD
2-FX/7Yb+>EVDMSOBK. TATO00KICHLTIE20u g/
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[0115]

mLO2-F7I/)F7VhS5tEYDMSOABENRETN T 2 wL &EHEREKRD
88 uL (REEMEREHETIERERIOI8uULESY mix 90u
LDEA®R) A#EML., 37CICTOO0NM. REEE L, AFRBILED
EREL-E®R460ul%E, IndicatoriEih (EAXF>:8ug
/mL, EXRFYY:0. 2pug/mL, YWI—R:8mg/mL, 70
EOLY—=WR=FN: 37, 5ug/mLEELMI ¢ r o FIRER) 2
300uLICBMLSOuLED2R4 /0 L—h4 8D I/ BEILHE
L. 37CIKC3REM. #BEBELL, TI/B (ERAFIVYV) GRERE
EFORRERICL > TIBBEAELEBS LALEZEU VIV, pHELICK
YEREHNMSEBILERT DD, 1HEHALYLB8VIIHOABILREEL
F-EEREY TV ESHR L. BEMIREF S LB L TEHE L 2. EERMHIRMY
DHED%E (—) . BEOED%Z (+) &ELTERY,

(FER)
te&¥No. 1 1—-2: (—)
HERGI8 : h ERGHER

AFEBEEYMOLERQTHRER) RV FMEENE LT, human
ether—a—go—go related gene (hERG)
FroRNERRILLHEK293MlEEZAVT. DEALBBRRICER
RREIERTEEERKER (1 «,) ~OXRERPLAVOERERE L
2ERYFISVSOAFL (PatchXpress 7000A,
Axonlnstruments Inc.) AW K—LEILVvFS
SYLRICLY, HMlEE-80mVOREBICRRFLEZR. +40mVOR
BRI E 2B, ISIC-50mVOBLBRIE%EZ 2WBES A /BRICEHR
IND | EFERLI, BRETIERDRELLER. ARBLESYEENOD
BECARIE-MEAAKR (NaCl : 135 mmol /L, KC1:5
.4 mmol /L, NaH,PO,:0. 3mmo | 7L, CaCl,-2H
,O0: 1., 8mmol /L, MgC |l ,-6H,0: 1mmo | /L., Y)O—
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[0116]

[0117]

Z:10mmo |l /L, HEPES (4— (2—kROxy IFN) —1—
PRSYUVIHVRIEVE) : 10mmo | /L, pH=7. 4) =R
T. 1 0OBEMRICERIEL, Bohk |l ( 05, BFYIh (Data
Xpress ver,. 1, Molecular Devices Cor
poration) Z#EHALT. REEBMICSIIERELEEIIRKT
—VEROBMMELZETA Lz, IHIC. ARALCEMERINIORAT—IVE
FICH T HMEEREEN LU, SEERE (0. 1 %Y AFILRANKFY KR
) ELEBULT, RREBEEYOD | « AOREEZFMEL /2,
(HR) taWREO. 3~10umo | /LTORERERT,
{t&d¥No. 1 1—-2:7. 9%
SHEAGI O : SRR RER
AFBPILSMDARREIZ, 1 %DMS OFRMEHETTREL, DMSO
IKT10mmo | /LILEWBAREZAR L. REBLEMBR2uL 2T
FhJP—13R (BlbFhYDHAL2, Og, BE7. OmLICKZMATI
000mL&TB) ., JP—2K (VVBBZKKRA) VL3, 40984
WK VERKRZF M) U AL3, 55 g&EKICANMLT1000mLELED
D1BEBICKI1BEEMAZ) 198 uLICHMLA, ERTIMERES
ik, BRERBLE, 8RREXY/—IL/K=1/1 (V/V) KT
10BAERL, BEREBHREICLIYLC / MSERWTRETREZREL

2o

(#ER)

{t&¥No, |11 1—2:42, 2umo | /L
REREI1 0 : MRBMRESR

BEULRBICAFRPLLEMEREAN, BBHRICIP— 1K (BT MY
952, Og, EEE7. OmLICKEMATIOOOmMLELE) . JP—
2K (pH6. 8 VEREBRE®RS OOmMLICKS0OmLEMALK) |
20mmo | /L #oOd—LE+rrYDL (TCA) /JP-2%K (T
CA1. 08gicJP—2%k%&mMAX100mLELK) £200uL DR
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[0118]

[0119]

ML7, SRBRAMBICEEBMLALBEICE. BE. AEBLESHEEM
Lico BEALTI7CTIRMAIRE DHICIEAL. BRBE100ulicxS
J=N100uLZRMLT2EHEMET o, HFRMEXIZ, BBEILIELT
ZREL, [KEBBLUTTEMI W & 2BRL,. BRALTURED Lk, #
SARREBREICLIYHP LCERWTARBPLAMEER L,

(FBR)

tE&¥MNo. 11 1 —2:JP—-1%;7. Tug/mL, JP—2}K4.
4ug/mL, 20mmo | /L TCA/JP—-2%16. Tug/mL
HEHI1 1 Ame sHE

HILEXRSHE (Salmonella typhimurium) TA9
8 TA100, TA1535, TA15378LUVKIBE (Escher
ichia col i) WP2uvrAZRREHKELTAHW, Lok
ANR=Y 3 VAR BFERBEECRE T LCRBBEEERETICBWT
Ame sEHBRZEREEL. ARBPICHRILEYOBGETRAEEFRAMOEE

BT

(#BR)

E&#No., 111 —-2: ()
AERGI 2 MR

ARRLLEMEBNORETHREIE, w10/ —bLEIKBWVWT, &
Y URBHNLAO SR L0, 1~0,. 000 8SREREDRMIKZHER (2
. Bv/v%) ERAL. BAREKXS VT (GL20SES VS =HE
[IBLVPFL20S—BLBS Y/, RN+ vY=Zvd) 2AVTUVABLY
UVBSEIETOXESR (10 J/cm2, 290~400nm) %1Fo7,
ARFARTROBERERML, BDETo%k, BEDROLFELEFEL A
707 —hMCB LR, EEORNE (5640F41X630nm) £HE
 BABEBEICLUHEETTo. 5408L0U6 30 n mTORKAER.
TRENEGIREE LB 0R%) &L TEERBARIE (X MAES/OEY
EE) OFEFE L, XRMKHN1 0%KBETHY. 630 nmTORNE
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[0120]

[0121]

[0122]

DELEHO. 05XRBOHAE (=) &L, HBMEN 1 0%ULTHY
. 630 nmTORKEDELEHNO. 05ULDFEE (+) &Lk,

(FBR)
E&¥WNo. 11 1-2: (=)
H1sLv2. REAMTHR2LEM 1 | -2%270F5yJbLEk

b&¥ 1 | —6IC2WT, EBBT TSy MIBOBSLI-ROD. {t&4Y |
| 1 —28&T | | —6DMBHREHBERE LEBRERLTWS,
F-. bW | —61F. 2O Y TILPORBREILIEETRUTCH-

2 END, BieamThHdiesth | | —25 RSy Fie L=t
| | — 6%, BEREXRARTELNICEA I | | —2ICELLTWRZE

Aand (M28R) .

CHLOEBRBERNS, 7ORSy Vb3 hibahid. BOKSRITE
WICIRIRI N, MR TEPMCHRIEBMICERIND ZEMHIBALE, L
Do T, KREBICMRBIEEWIE. AV INIVHFILNINRICERTDIIEL
YERINDIERRY/ RIEEBOARRY /X FHEE L THERRER
ERYF5,

BRI 3 BMARMIRSHER
BIRAIE S EBROMTERME & 5%

(1) EEEY: SDSvy he@A L,

(2) ABRM : SDS v bI, BREANS L CEHEKEKE BHERI
2o
(3) #/E5E,. HOUORE : FIEDKREEICKYBIKNICIKRES L, UT
DEIICHEERE L. (LEMTETRERIIEER)

#BIARA®SE 0. 5~1mg/ kg (n=2~3)

(4) BEBROPH : BRAEEETALLTHRE L,

(5) BEHE : BIRARS X, FHRHUEMITELIY VIICLYBHERD S
®5 L7k,

(6) FMIEE : FFRFMICIRI L. MPPAFKBPLEENREEZLC/MS/
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[0123]

[0124]

[0125]

[0126]

MS#BRWTRIZEL &,

(7) st mEPARBLEEMREREBICOWVWT, FRERN-FE
FOos/5LWinNon |l in (BREE) 2AVWT2EIYT7SVA (C
Ltot) RUSHKSEH (t 1,72, z) ZBH L,

(#ER)
k&MNo. 11 1—-2:

CLtot :16. 4mL/min//kg
t1,/2, z:3. 485

UEDRRNS, 684 | | —21F 257 Y TS5V AMEL,
DBRWMEEHMTH D Z EDHIBFL 7,

L7=p o T, AEBLAMIE. FEEICEBh, 1Y I7LVIVHYFIAMILAKR
BET2ELYBRINBIERRT/ RIZEBDOBERY/ XIEFHHIE
LTERREEERYREB S,

B%IB5)

DTRICRTEAFRFARICTEAVEDOTHY, HRPOHBEEZRASREY
22 EEBHTZEDTIEAW,
sEGIT : SEH

AFERLEY. UEBSLUVRAT TV VBALY I LEREL, BEENL
TERL, BYULBAZTIDBEHAIET S, RICATTYI VBALD D LER
L TEREKRE L TRFIET 5,

BEGI2 . HhTSEILE

ARPLEY. LESSLTRATT7YVBALY D LEH—ITSEELTHR
Fr MR E LTEFEIE DL B, ThEDTELBRICRELTHT L
HEd 3,

BIFIB 3 . FRRIEY

AKBREY. UWESLITVRAFTY VBALY D LEH—ITREL. £
RREY L =1, e, BRIL. B L CGEUAKREIIDENAET D,
BG4 - OIRRERESRSE
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ARBLLEMBLIUCBRENIO—XEEE L. BHERITRL TOMRERE
RET 3,
[0127] #FKIFS : KSq4vnov S
AR EMB L VIAEERE L. . B, BRIl GESQAREIXOD
KSsqsvny FE&d 5,
[0128] BFIFI6 : E&H
ARBLEAEMS LV VERREREZES L. EHAIET S,
[0129] &FIH7 : RiFEH
AEPLLEMS LT VEBREREZRES L. RIEFIET S,
[0130] ®FIBI8 : IRAH
ARBIEAME LI VIABERES LN HRRT I &ICLY, RAFIET
%,
[0131] RAIBO : EREH
ARBLEEMB LV VEZREL. REBRIET D,
[0132] &FIFI1 0 : RA&HIH
FRBLAVMB I UHBE TSR —LAEOEFERE L. MTHIET 2,
ER L OF Brlaet
[0133] AFBBICHDIEEMIL. BRAORREICF v v TERENTV KX ILT
—t (CEN) BEEFUHE2ET S, ARBPICFKRDZELEDME. 127002
DANRAICRETZIELYBRINZIERRY/ RIFEBDERRT /X
RFHFEIE L TERREREAYED
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[EERIA1]

Ak DHEEH
LTFO® (1) TRINDLANELETORELHESNBE,
[iE1]
OorP O
O A N-ANe
D0 VARG

R

A7

(Rp, PIRRAKFEZARTORS Y V2R T 2PRE;

Allg, CR'2AR'8 SZE/kIXO;

A2lx, CR2AR2B SFE/k{LO0;

A3l3., CR3AR3B SFEkiFO;

A4ld, FhENIMII L TCR4AR48, SELILO ;
TZT, AT, Az A3 A4 AVICBEET ZERFRRTF. BLUA
KT 2RERFHASERINIBORERRTOANTORFOK
i, 1FLE2BTHY ;
RIABLUR'BIE, ZhZThRUL T, KFE. nNAF Y. PIFI
CNATIFIIL, PLFLTFS FBT7Z;
R2ABLUR2BIE, TRHETNRIILT, KR, nNASY, PLFIL
NBTILFIL PLFLTFY, EBET7ZV;
R3AHLUR3IBEE, FhETRMIL T, KFKE. NAT Y, P
L ANATIFII, PIFLTXRD, FRET7ZIL;
RAABLURABIE, ZNTNMILL T, KFK. /NAFY, PLFIL
L NOTIVFI, PLFLTERY ERIETZ;
R3ABLURIBIEIBET ZRBRRT & —HICL > THEBRRRE
FRIEEFEHRERREERLTEL Y ;

Xi&, CH,, SFXIFO;

R'YE, ZhZhRIL T, ~NBAS Y, eROFD, PIFIL. O
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[ER1R2]

[&R1E3]

PILEI, EEETLVFILEFY
mid 0 ~ 2 DEH
nig1~208%

2L, UTOemeER<,

[{k2]

OoP O OP O
o) o N @) SN N
U:LQ 8@

QI;!J.D BEC di[i}.’

(R, BESRLEBERERE)
[1£3]

/_"—\(R1)m
Y \NPZ
X)\/
(Xh, BESRBKRE EAEH)
TRINDED

[1£4]

RS R?
R4
RS °

(%, R2, R, ROBEVRSE. TRELMILT, KREL
@7 yREFTHY. R2, R, ROBLVR D7 vy RETORI
1 232 TH2) THHHRE 1 BROLEMI LT TORKL
HEINBHE,

%

il
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[165]

/' - /= ;
7 Rl
Goo

(X, BESRBERE LEER)

TRINBEN
[166]
00
F

%

F

THEHERE CHOLCENT X TOHELHBTINDIE,
(55 RIR4] [1£7]

OP O
1
ON N N2
N. 3
x NJ‘W)A
H n
[aVaVaVaVyl

(R, BRESRBERE 1 EAER)
TRINZEN
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(L8]
OP O oP O oP O
O N/\ o X D 0 XN N
S N‘rg 0 A N\N. A N‘N/(jv
OP O OoP O
S N SN N o
N. ., .
> ? CFs gy N§
A VAN

(Kb, BRSIHERA EAES)
THBERE ~3OVThACRROLANE LT ORE LHE
Sh3E.

[(BRES]  UFOWTASORTRINZHERE | BROLEWE LT ORE
EHBShBE,
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[1E9]

OF O oP 0O
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[1E10]

o}

oP

oP

w

&

N

C )

5

QO

i

OO

S5tvisotvd

(Xrh, BESRBERR1 EAER)

UTORTRINBHRE | BEOLEYEIETOMELHRI

18,

[EAKIR6]

LE11]

SO
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[EERIRT]

(55 RIR8]

[EERIR9]

(X, BESRBENE EAER)
UTFORTREINBERE | BROCAYELIFTORE BRI
31,

[{£12]

OP O
= N
™ N\N/l\/o

00

(Xh, BESRFEKREF & EER)
UTFORXTRINDFBREF BEOLEMELIETORELHFRIL
SiE,

[1613]

o

(R, BESHERE LAES)
UFORTRINBHERE 1 BHOLEME LIS T ORE FHFRI N
54,
[{614]

OoP O

o\l\;g(;LD
SO0

(X, BRSEBREA EAERRH)
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[ERIF10]

[ERRIA]

[5ERI|12]

139 PCT/JP2016/063139

UTFORXTRINZFRE 1 CHOLEMI R ETORELHFEIH
51K,
[{615]

oP

0O

Segy

(X, FESIIFERE LAEHR)
UTFOXTCRINDIEEMELIIZORELFEINSIE,
[1E16]

o

oP

0

(Xp, PRRAXFFAERITORSY T EFKRT D PRE)
PRAUTODRa) ~ac) ™oBIEhDE;

a)
b)
c)
d)
e)
f)
g)
h)
i)
i)
k)

(=0) —Pro,
(=0) =PRI,
(=0) —L—PRr1,

(=0) ~L—-0—Pr1,

(=0) —L—0-L—0-Pr,
(=0) —L—0-C (=0) =PRI,
(=0) —0—Pre,

(=0) =N (=K) (P®2)
(=0) —0—L—-0—Pr2,

(PR3) ,—O— PR,

(PR3) ,—O—L—0—PR4,
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1) —C (PR3) ,—0—C (=0) —Prs,

m) —C (P®3) ,—~0—C (=0) —O—Pr4,

n) —=C (PR3) ,—0—C (=0) —N (—K) —Pra,

0) —C (P®3) ,~0—C (=0) —0O—L—0—Pre,

p) —C (PR3) ,—0—C (=0) —O—L—N (PR4) ,.

q) =C (PR®3) ,—0—C (=0) —N (—=K) —L—0—Pra,
r) —C (PR3) ,—0—C (=0) =N (—K) —L—~N (PFr4)

s) —C (PR3) ,—0—-C (=0) —O—L—-0—-L—0—PRr4,
t) —C (PR3) ,—0—-C (=0) —O—L—N (—=K) —C (=
0O) — PR4,

u) —C (PR3) ,—0—=P (=0) (—=PRS5) ,,

v) —C (PR3) ,—PRE (5L, RYTIEERL) |

w) —C (=N+* (PR7) ;) (=N (PR7) ,)

x) —C (PR3) ,—C (PR3) ,—C (=0) —O—PR2,

y) —C (PR3) ,—N (=K) —C (=0) —0— PRz,

z) —P (=0) (—PRrRe) (—PR9)

aa) —S (=0) ,—PRr10_

ab) =PRI HL

ac) —C (PR3) ,—C (PR3) ,—0—PR2,

(R, Lk, EHSE LKIRABROTILFL Y, FdBEis L<
BRABROTZILTr=LYTHY,

Kid, K& FEREREBATERINTVTELWVWTILFILTH
Y.

PrROG, BREBATERINTULVTELIVWTZLFI, FLEER
HEEATBRINTULWTELVWTILIZALTHY,

PRIZ, BERMEBRATERIM TV THIVWRREBRE, Sihay
ATEBRINTULVTHIVWERERE., BREBRATERIATVLT
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ELVWTIFNTI/, FLRBEREBRATERINTVWTELWT
WEVANTZPZILTHY,

PrR2ig, BHREBATERINTVWTIHELIVWTILFI, BREEA
TEHRINTVWTHIWRKREAE, BREFATERIhTWTD
JVWERRRE, BEREFATERINTULWTIHLVWKRRETILFIL
. BREBATERINTVWTHLWERETZILFIL, EEMN)T
WFEILILTHY,

PR3, ENEFNRMIIL T, KFE. 7IFILTHY,

PRAZ, ENEFNMIL T, BREFATERINTLWTELIWVWT
VE), BREBATERINTVWIELIVREERE, BHREBA
TERINWTWTHIVWERRRE, BREBATERINTVLTY
SWTFIFITI /), BREBATERINTVWTHLWVWRRET IV
F, BREBATBERINTWTIELVWERERZI XL, FLEH
DZIEILDYILTHY,

PRS{Z, FNTIRMIILT. ERFOF2FLIZO0OBNnTHY.,
PRejZ, BRABATERINTLITHELIVWRERRAE, FLEE
BEBATERINTVWTHIVWERRAETH Y.

PRIZ, ThETNRIL T, BEREBATERINTVWTELIVT
WFILTHY.

PRe[E, BMEBATEBRINTVWTHELIVWTLFLAIFIOTHY
PRofE, BMEBATERINTVWTHLIVWTLFILAFY, B
ERATERIWTVWTELVWTZAFRILT I/, BREBRATERS
NWTWTHIWRRRLSF>, BREBATERINTVWTEHLIVE
REA XY, BREBATERINTVWTELWVWRERET I/, Ik
EEREBATERINTVWTIELVEREB7Z I/ THY., BT

PREFLTUPRIZL, BHET D) VRFE—HICH>T, BRERA
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[EERIR13]

TBRINTVWTELWERREZEBRLTE L,

PrRIOE BMHBATERINTVLTELWVWTIFIL, BRERA
TEHRINWTWTHIVWRARRRE, BREBFATERINMTVLTE
JVWERERE, BREBATBERINM TV THLIWVWKIERTILFIV
. EERBRERATCBRINMTVTEIVWERRTILFLITHY.
PRIV, BREBATBRINTVWTHLWTILFIL, BREEA
TEBHRINTWTELIWTILr DL, BREBATERINTVWTE
JUVRRERE, FAREBEREBATERIMA TV TELVWERRR
HTH3,

BIMEBA ;Y. PAFL, EROFVPLXIN, TX/. PI
FATI /. RRBRAE, #REINE. RERT7LULFI, FILFILAD
WRZJL, NAFY, EROFY, AVERFS, PLFIALKRZIL
TP/, PILENAVKRZLT I/ TIFI. PLFRILAILKRZILE
o, PILFNFFSHALEZIL, FILFLEFRDHALRZLTIVE
Ve PLENAZRSANKRZINAFS, PLVFNT I/ ANKRZIF
£, PIVELTI/TIFI, PLELETFRY, ST/ Z b0,
PYUR, PLFILRILEKEZIL, RYTLFLD YL, BETRAR)
THHIERET~11OVTHNMEBEHDLLEY. L TORZEL
HFRINDBIE,

PRAUTORXDSBIENDE ;

a) —C (=0) —PRo,

b) —C (=0) —PR1,

g) —C (=0) —O—PRrz,

h) —C (=0) =N (=K) (Pr2) |

i) —C (=0) —0—L—0—PRr2,

) —C (PR3) ,—0—C (=0) —PRa,

m) —C (PR3) ,—0—C (=0) —O—PR4,

o) —C (PR3) ,—0—C (=0) —O—L—0—PR4,
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v) —C (PR3) ,—PRe (2L, RUINEERL) .

x) —C (PRr3) ,—C (PR3) ,—C (=0) —O—PR2{

y) —C (PR3) ,—N (=K) —C (=0) —O0—PR2, BLV
z) —P (=0) (—PRr8) (—PR9)

(RXep. Lk, ESHE LROBRROTILFL >,

Kit, K&, FLEEREBATERINTVWTHIWVWTILFILTH
Y.

PrRO[Z, BREBATERINTVWTHELIVWTILFLTHY,
PRIZ, BHREABATERINTVWIEIVWRERRAE, FLIZE
BREBATERINTVWTHLVWERERNETHY.

PR2j3 BMEBATERINTVWTELVWTILFIL, BREEA
TERINTVWTHSWRRRRE, BRERATERINTVWTE
JWERBRAE, BMEBATERIN TV THIVWRRR7ZILFIL
 FEREBEREBATERINTVWITHLWERETZILFILTHY,
PR3IZ, ThETNMILL T, KFE. FLETFTILFILTHY.,

PR4j3, BMEBATERINTVTELVWTILFIL, BHREFA
TERINTWITHELWRFRRRE, FLREREFATERINT
WTHIWERBRETHY.

PReS, BREBATBRINTLWIHIVWRERAE, FLRE
BERATERINTVWTHLIWVWERERETH Y.,

PrRojg, BMEBATEBRINTVWTIHLIVWTLFIAFOTHY
PRojZ, BREBATERINTVWTELIWVWTZILFILEFY, B
HEATBRINTWIELWILFILTI /), BHREBATERS
NTWTHLWRRBA ¥V, BREFATERINTVWTELWVE
REAFY, BEREARATERINTVWTHLVWRERT I/, L
BEREBATBRINTVWIELVERETZI/ THY., BRHTIC
PREFLUPRIZ, BEET R VERFE—HICHR>T. BREREA
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[EEkIF14]

[55KIF15]

TEHMINMTUVWTHIWERREBR L TE L,

BHRENA  FFY. PLFL, PLFALTI), REBIE, B%
BRE. ZPULFLHLEZL, NOFY, EROFD, FLFLAL
RZWTFI/, PLELALRZINAFY, PLFLAFSOHANEZ
Ve PIVERNFTFSALRZLTLEIN, PLFLTI)HALEZL
Txo. PLFLAFY, ZbO, PYR PLFLALEKZL, &
FUR)TILFINDYIV) THZERE 2BHOEAY. 137

DRELHFEINDIE,
UFOWTNHODORTRINBLAY. AR TOREFHRIIS
18,
[{E17]

2

MeO” 070 O

FlgliJ‘D ESds quhi;‘D

UFOWTHhADRTRINB LAY, TLEZORELHBRIND
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[B92]
Time Plasma concentration (ng/mlL)
(br)  03mghkg 1mghkg 3mgks 10mgkg
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 : below the lower limit of quantification (< 0.500 ng/mlL)
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Description
[TECHNICAL FIELD]

[0001] This invention relates to substituted polycyclic pyridone derivatives having cap-dependent endonuclease in-
hibitory activity, prodrugs thereof, and pharmaceutical compositions including thereof.

[BACKGROUND ART]

[0002] Influenza is an acute respiratory infectious disease caused by infection with an influenza virus. in Japan, millions
of influenza-like patients are reported every winter, and influenza is accompanied with high morbidity and mortality.
Influenza is a particularly important disease in a high risk population such as baby and elderly, a complication rate with
pneumonia is high in elderly, and death with influenza is occupied with elderly in many cases.

[0003] As anti-influenza drugs, Symmetrel (trade name: Amantadine) and Flumadine (trade name: Rimantadine) which
inhibit the denucleation process of a virus, and Oseltamivir (trade name: Tamiflu) and Zanamivir (trade name: Relenza)
which are neuraminidase inhibitors suppressing virus budding and release from a cell are known. However, since
problems of appearances of resistant strains and side effects, and worldwide epidemic of a new-type influenza virus
having high pathogenicity and mortality are feared, development of an anti-influenza drug having a novel mechanism
has been desired.

[0004] Since a cap-dependent endonuclease which is an influenza virus-derived enzyme is essential for virus prolif-
eration, and has the virus-specific enzymatic activity which is not possessed by a host, itis believed thatthe endonuclease
is suitable for a target of an anti-influenza drug. The cap-dependent endonuclease of an influenza virus has a host mRNA
precursor as a substrate, and has the endonuclease activity of producing a fragment of 9 to 13 bases including a cap
structure (not including the number of bases of the cap structure). This fragment functions as a primer of a virus RNA
polymerase, and is used in synthesizing mRNA encoding a virus protein. That is, it is believed that a substance which
inhibits the cap-dependent endonuclease inhibits synthesis of a virus protein by inhibiting synthesis of virus mMRNA and,
as a result, inhibits virus proliferation.

[0005] As the substance which inhibits the cap-dependent endonuclease, flutimide (Patent Document 1 and Non-
Patent Documents 1 and 2), 4-substituted 2,4-dioxobutanoic acid (Patent Document 2 and Non-Patent Documents 3
and 4), the compounds described in Patent Documents 3 to 12 and the like have been reported, but they have not yet
led to clinical use as anti-influenza drugs. Patent Documents 9 and 12 describe compounds having a similar structure
to that of this invention, but does not describe the compounds relating to the present invention. Also, Patent Documents
13 to 15 describe compounds having a similar structure to that of this invention as a compound having integrase inhibitory
activity, however, the documents do not describe cap-dependent endonuclease. In addition, Patent Document 16 and
17 describes an invention relating to compounds having a similar structure to that of this invention as a compound having
cap-dependent endonuclease inhibitory activity, which has been filed by the applicants, but does not describe the
compounds relating to the present invention.

[PRIOR ART DOCUMENTS]

[PATENT DOCUMENTS]

[0006]

Patent Document 1: GB2280435
Patent Document 2: UsS5475109
Patent Document 3: US20130090300
Patent Document 4: WO02013/057251
Patent Document 5: WQ02013/174930
Patent Document 6: W02014/023691
Patent Document 7: WO02014/043252
Patent Document 8: WO02014/074926
Patent Document 9: W02014/108406
Patent Document 10:  W02014/108407
Patent Document 11:  W02014/108408
Patent Document 12: WQ02015/038655
Patent Document 13: WQ02005/016927
Patent Document 14: WO02006/066414
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Patent Document 15:  W02007/049675
Patent Document 16:  WO02010/147068
Patent Document 17: 'W02012/039414
[NON-PATENT DOCUMENTS]
[0007]

Non-Patent Document 1: Tetrahedron Lett 1995, 36(12), 2005

Non-Patent Document 2: Tetrahedron Lett 1995, 36(12), 2009

Non-Patent Document 3: Antimicrobial Agents And Chemotherapy, De c. 1994, p.2827-2837

Non-Patent Document 4: Antimicrobial Agents And Chemotherapy, Ma'y 1996, p.1304-1307
[SUMMARY OF THE INVENTION]
[PROBLEMS TO BE SOLVED BY THE INVENTION]
[0008] An object of the presentinvention is to provide compounds having antiviral activities, especially inhibiting growth
activity of influenza virus. Another object of the present invention is to provide a prodrug prepared from compounds used
for in vivo administration (for example, oral administration), being efficiently absorbed into the body after administration
and showing high pharmacological effect.
[MEANS FOR SOLVING THE PROBLEMS]

[0009] The present invention provides inventions shown below. '

(1) A compound represented by formula (1):
N
x> ~NJ‘A4)

, or its pharmaceutically acceptable salt:

wherein

P is hydrogen or a group PR to form a prodrug;

A'lis CR'AR1B, S or O;

A?is CR?AR2B S or O;

A3 s CR3AR3B, S or O;

A4 is each independently CR4AR4B, S or O;

the number of hetero atoms among atoms constituting the ring which consists of A1, A2, A3, A4, nitrogen atom
adjacent to A and carbon atom adjacent to A%, is 1 or 2;

R1A and R'B are each independently hydrogen, halogen, alkyl, haloalkyl,

alkyloxy or phenyl;

R2A and R28 are each independently hydrogen, halogen, alkyl, haloalkyl,

alkyloxy or phenyl;

R3A and R3B are each independently hydrogen, halogen, atkyl, haloalkyl,

alkyloxy or phenyl;

R4A and R4B are each independently hydrogen, halogen, alkyl, haloalkyl,

alkyloxy or phenyl;

R3A and R38 may be taken together with an adjacent carbon atom to form non-aromatic carbocycle or non-
aromatic heterocycie;
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R'is each independently halogen, hydroxy, alkyl, haloalky! or alkyloxy;
mis any integer of 0 to 2; and
nis any integer of 1 to 2;

provided that the following compounds are excluded:

@)

o)

OP

N
a UN

G

~

o)

N

N
(L

o)
nd

wherein each definition has the same meaning as described above.

(2) The compound according to (1), wherein the group represented by formula:

wherein R?, R3, R4 and RS are each independently hydrogen or fluorine; the number of fluorine atoms of R2, R3, R4
and RS is 1 or 2, or its pharmaceutically acceptable salt.

(3) The compound according to (1), wherein the group represented by formula:

wherein each definition has the same meaning as described (1) is a group represented by formula:

-

.
S

%

(D

(J
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é

F

, or its pharmaceutically acceptable salt.
(4) The compound according to any one of (1) to (3), wherein the group represented by formula:

wherein each definition has the same meaning as described (1) is represented by formula:

OP O OP O OoP O
jeseResolhen
x N‘NJ\’ x N‘N x N‘N
OP O OoP O
@) N /’\0 Oﬁ(u\/l\oﬂ\\\

LN o N«
N CFs o N
\/\;V\I‘ V\;\N‘

wherein each definition has the same meaning as described (1), or its pharmaceutically acceptable salt.
(5) The compound according to (1) represented by the following formula:



Q0 go 2R hHo

Nunu WW W” WWZ me

Qo _____ o o
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wherein each definition has the same meaning as described (1), or its pharmaceutically acceptable salt.
(6) The compound according to (1) represented by the following formula:
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OP O
O

D
N
g

wherein each definition has the same meaning as described (1), or its pharmaceutically acceptable salt.
(7) The compound according to (1), represented by the following formula:

"N

0 O

OP O
O

\
>~ _N
)

wherein each definition has the same meaning as described (1), or its pharmaceutically acceptable salt.
(8) The compound according to (1), represented by the following formula:

"N

0 ¢

N

wherein each definition has the same meaning as described (1), or its pharmaceutically acceptable salt.
(9) The compound according to (1), represented by the following formula:

wherein each definition has the same meaning as described (1), or its pharmaceutically acceptable salt.
(10) The compound according to (1), represented by the following formula:



EP 3 290 424 A1

wherein each definition has the same meaning as described in claim 1, or its pharmaceutically acceptable salt.
(11) The compound represented by the following formula:

wherein P is hydrogen or a group PR to form a prodrug, or its pharmaceutically acceptable salt.
(12) The compound according to any one of (1) to (11), or its pharmaceutically acceptable salt, wherein PR is a
group selected from the following formula a) to ac):

) -L-O- C( ) -PRY,
(=0)- -O-PR2,
(FO)-N(-K)(PR2),
0)-0-L-0-FR2,
R3 ),-O- -PR4,
k) -C(PR3) -O-L-O-PR4,
) -C(PR3),-0-C(=0)-PR4,
m) -C(PR3),-0-C(=0)-0-PR4,
-C(PR3),-0-C(=0)-N(-K)-PR4,
-C(PR3),-0-C(=0)-0-L-O-PR4,
-C(PR3),-0-C(=0)-0-L-N(PR4),,
-C(PR3),-0-C(=0)-N(-K)-L-O-PR4,
r) -C(PR3),-0-C(=0)-N(-K)-L-N(PR4),,
s) -C(PR3),-0-C(=0)-0-L-O-L-O-PR4,
t) -C(PR3),-0-C(=0)-0-L-N(-K)-C(=0)-PR4,
) -C(PR3),-0-P(=0)(-PRS),,
V) -C(PR3),.PRS,
W) -C(=N*(PRT),)(-N(PR7),),
X) C(PR3),-G(PR3),-C(=0)-0-PR?,
y) -C(PR3),-N(-K)-C(=0)-0-PR2,
2) -P(=0)(-PRE)(-PR9),
aa) -S(=0),-PR10,
ab) -PR11, and
ac) -C(PR3 ),-C(PR3),-0-PR2,

d
e
) -Gl=
g
h

wherein L is straight or branched alkylene, or straight or branched alkenylene; K is hydrogen, or alkyl optionally
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substituted by substituent group A; PRO is alkyl optionally substituted by substituent group A, or alkenyl optionally
substituted by substituent group A;

PR1is carbocyclyl group optionally substituted by substituent group A, heterocycly! group optionally substituted by
substituent group A, alkylamino optionally substituted by substituent group A, or alkylsulfanyl optionally substituted
by substituent group A,

PR2 js alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent
group A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalky! optionally substituted by
substituent group A, heterocyclylalky! optionally substituted by substituent group A or trialkylsilyl;

PR3 is each independently hydrogen or alkyl;

PR4is each independently alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted
by substituent group A, heterocyclyl group optionally substituted by substituent group A, alkylamino optionally sub-
stituted by substituent group A, carbocyclylalkyl optionally substituted by substituent group A, heterocyclylalkyl
optionally substituted by substituent group A, or trialkylsilyl;

PRS is each independently hydroxy or OBn;

PR8 is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted
by substituent group A,

PR7 is each independently alkyl optionally substituted by substituent group A; PR8 is alkyloxy optionally substituted
by substituent group A;

PR9 js alkyloxy optionally substituted by substituent group A, alkylamino optionally substituted by substituent group
A, carbocyclyloxy optionally substituted by substituent group A, heterocyclyloxy optionally substituted by substituent
group A, carbocyclylamino optionally substituted by substituent group A or heterocyclylamino optionally substituted
by substituent group A;

PR8 and PRY may be taken together with an adjacent phosphorus atom to form heterocycle optionally substituted
by substituent group A,

PR10 is alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent
group A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by
substituent group A or heterocyclylalkyl optionally substituted by substituent group A;

PR11 is alkyl optionally substituted by substituent group A, alkenyl optionally substituted by substituent group A,
carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by
substituent group A;

Substituent group A; oxo, alkyl, hydroxyalkyl, amino, alkylamino, carbocyclyl group, heterocyclyl group, carbocycly-
lalkyl, alkylcarbonyl, halogen, hydroxy, carboxy, alkylcarbonylamino, alkylcarbonylaminoalkyl, alkylcarbonyloxy,
alkyloxycarbonyl, alkyloxycarbonylalkyl, alkyloxycarbonyloxy, alkylaminocarbonyloxy, alkylaminoalkyl, alkyloxy, cy-
ano, nitro, azido, alkylsulfonyl, trialkylsilyl and phospho.

(13) The compound according to (12), or its pharmaceutically acceptable salt, wherein PR is a group selected from
the following formula:

a) -C(=0)-PRO

b) -C(=0)-PR,

g) -C(=0)-0-PR2,

h) -C(=0)-N(-K)(PR2),
)

-C(=0)-0-L-0-PR2,

1) -C(PR3),-0-C(=0)-PR4,

m) -C(PR3),-0-C(=0)-0-PR¢,

0) -C(PR3),-0-C(=0)-O-L-O-PR4,

v) -C(PR3),-PRE,

x) -C(PR3),-C(PR3),-C(=0)-0-PR2,
y) -C(PR3),-N(-K)-C(=0)-0-PR2, and
z) -P(=0)(-PRE)(-PR9),

wherein L is straight or branched alkylene;

K is hydrogen or alkyl optionally substituted by substituent group A;

PRO is alkyl optionally substituted by substituent group A;

PR1is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted
by substituent group A;

PR2 js alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent
group A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by
substituent group A, or heterocyclylalkyl optionally substituted by substituent group A;

10
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PR3 is each independently hydrogen or alkyl;

PR4 is alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent
group A, or heterocyclyl group optionally substituted by substituent group A;

PR is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted
by substituent group A;

PR8 s alkyloxy optionally substituted by substituent group A;

PR is alkyloxy optionally substituted by substituent group A, alkylamino optionally substituted by substituent group
A, carbocyclyloxy optionally substituted by substituent group A, heterocyclyloxy optionally substituted by substituent
group A, carbocyclylamino optionally substituted by substituent group A or heterocyclylamino optionally substituted
by substituent group A; and PR8 and PR9 may be taken together with an adjacent phosphorus atom to form hete-
rocycle optionally substituted by substituent group A,

Substituent group A, oxo, alkyl, alkylamino, carbocyclyl group, heterocyclyl group, alkylcarbonyl, halogen, hydroxy,
alkylcarbonylamino, alkylcarbonyloxy, alkyloxycarbonyt, alkyloxycarbonylalkyl, alkylaminocarbonyloxy, alkyloxy, cy-
ano, nitro, azido, alkylsulfonyl and trialkylsilyl.

(14) A compound represented by following formula:

0

OH
hmo)Lo/\o o}

O
0 N N/E o
X N
\\rtN’L" N /\l

NN

azZ

, or its pharmaceutically acceptable salt.
(15) A compound represented by the following formula:

OH O OH O OH O
o)
N

9 0ER ¢SOl GHe
()

~ N
b= CI -

LR Q00 | QG

, or its pharmaceutically acceptable salt.

(16) A pharmaceutical composition comprising the compound of any one of (1) to (15), or its pharmaceutically
acceptable salt.

(17) The pharmaceutical composition according to (16), which exhibits anti influenza activity.

11
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(18) The pharmaceutical composition according to (16), which exhibits cap-dependent endonuclease inhibitory
activity. _

(19) A method for treating and/or preventing disease caused by a virus having cap-dependent endonuclease char-
acterized in administering the compound of any one of (1) to (15), or its pharmaceutically acceptable salt.

(20) A compound according to any one of (1) to (15) or its pharmaceutically acceptable salt, for treating or preventing
disease caused by a virus having cap-dependent endonuclease.

(21) A use of the compound according to any one of (1) to (15) or its pharmaceutically acceptable salt, for the
production of a therapeutic or prophylactic agent for disease caused by a virus having cap-dependent endonuclease.
(22) A pharmaceutical composition comprising the compound of any one of (1) to (15), or its pharmaceutically
acceptable salt, for oral administration.

(23) The pharmaceutical composition according to (22), which is a tablet, powder, granule, capsule, pill, fiim, sus-
pension, emulsion, elixir, syrup, lemonade, spirit, aromatic water, extract, decoction or tincture.

(24) The pharmaceutical composition of according to (16), which is a sugar-coated tablet, fiim-coated tablet, enteric-
coated tablet, sustained-release tablet, troche tablet, sublingual tablet, buccal tablet, chewable tablet, orally disin-
tegrated tablet, dry syrup, soft capsule, micro capsule or sustained-release capsule.

(25) A pharmaceutical composition comprising the compound according to any one of (1) to (15), or its pharmaceu-
tically acceptable salt, for parenteral administration.

(26) The pharmaceutical composition according to (25), for dermal, subcutaneous, intravenous, intraarterial, intra-
muscular, intraperitoneal, transmucosal, inhalation, transnasal, ophthalmic, inner ear or vaginal administration.
(27) The pharmaceutical composition according to (25) or (26), which is injection, infusion, eye drop, nose drop, ear
drop, aerosol, inhalation, lotion, impregnation, liniment, mouthwash, enema, ointment, plaster, jelly, cream, patch,
cataplasm, external powder or suppository.

(28) A pharmaceutical composition comprising the compound according to any one of (1) to (15), or its pharmaceu-
tically acceptable salt, for a pediatric or geriatric patient.

(29) A pharmaceutical composition consisting of a combination of the compound according to any one of (1) to (15)
orits pharmaceutically acceptable salt and Neuraminidase inhibitor, RNA-dependent RNA polymerase inhibitor, M2
protein inhibitor, PB2 Cap binding inhibitor, an anti-HA antibody or immunological agent.

(30) A pharmaceutical composition comprising the compound according to any one of (1) to (15), or its pharmaceu-
tically acceptable salt, for a combination therapy with Neuraminidase inhibitor, RNA-dependent RNA polymerase
inhibitor, M2 protein inhibitor, PB2 Cap binding inhibitor, an anti-HA antibody or immunological agent.

[0010] The present invention further provides a method for treating or preventing influenza infectious disease using
the prodrug compound and the compound which exhibits anti influenza activity. The present invention further provides
a parent compound of the prodrug compound. The parent compound is effective as an anti-influenza agent or an
intermediate of the prodrug compound.

[EFFECT OF THE INVENTION]

[0011] The compound according to the present invention has an inhibitory activity on cap-dependent endonuclease.
More preferred compound is a prodrug, and the prodrug becomes a parent compound having an inhibitory activity on
cap-dependent endonuclease in vivo after administration, thus is effective as a therapeutic agent and/or preventive
agent for influenza infectious disease.

[BRIEF DESCRIPTION OF DRAWINGS]
[0012]

[Figure 1] Figure 1 is a result of measuring the plasma concentration of compund IlI-2, after oral administration of
prodrug Compound Ii-6, the parent compound of which is Compound IlI-2, to rat under non-fasting conditions.
[Figure 2] Figure 2 is a result of measuring the plasma concentration of compund 1I-6, after oral administration of
prodrug Compound II-6, the parent compound of which is Compound lil-2, to rat under non-fasting conditions.

[BEST MODE FOR CARRYING OUT THE INVENTION]
[0013] The meaning of each term used in the present description is explained below. Each term is used in a unified
sense, and is used in the same sense when used alone, or when used in combination of other term.

[0014] The term of "consisting of* means having only components.
[0015] The term of "comprising" means not restricting with components and not excluding undescribed factors.

12
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[0016] "Optionally substituted by substituent group A" means that an arbitrary position may be substituted by one, two

or more same or different substituents selected from substituent group A.
[0017] "Prodrug" in the present description refers to a compound represented by formula (ll) in the following reaction

formula:
OPR O
ﬁ/‘( \A2 j\\)/\’)L \AZ
3 N
~N)~QA4)A ) N ‘N)”('A“) ()

wherein each symbol is same as the above,

orits pharmaceutically acceptable salt, and means a compound showing cap-dependant endonuclease (CEN) inhibitory
activity and/or CPE inhibitory effect by being converted into a compound represented by formula (lll) by a decomposition
reaction caused by drug-metabolizing enzymes, hydrolases, gastric acids, enterobacteria, etc. under physiological con-
ditions in vivo.

[0018] The prodrug more preferably means a compound in which bioavailability and/or AUC (area under the blood
concentration curve) in in vivo administration is improved more than those of the compound represented by formula (l11).
[0019] Therefore, the prodrug is efficiently absorbed into the body in the stomach and/or intestines after in vivo ad-
ministration (for example, oral administration), then converted into the compound represented by formula (l11). Thus, the
prodrug preferably shows an effect of treating and/or preventing influenza higher than the compound represented by
formula (IlI).

[0020] One embodiment of the "group represented by

“wherein each definition has the same meaning as described (1), is a group represented by formula:

%

)
N
et}

wherein R2, R3, R* and RS are each independently hydrogen or fluorine; the number of fluorine atoms of R2, R3, R4 and
RSis 1 or2.
[0021] Another embodiment is a group represented by formula:

-

-
<
0
5

13
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é

.
S
3
B

n

or

, and a group represented by formula:

o
9,
o
O

or

is preferable, and a group represented by formula:

o
O

is especially preferable.
[0022] "Group PRto form a prodrug" in the present description refers to a "PR" group in the formula (1), in the following
reaction formula:

OPR O
j\i/\(‘L \AZ \A2
N
N N‘N)Y'A“) (i N ‘N)'('A“ (i)

wherein each symbol is same as the above,

and -OPR group is converted into -OH group in the formula (I1l) by a decomposition reaction caused by drug-metabolizing
enzymes, hydrolases, gastric acids, enterobacteria, etc. under physiological conditions in vivo.

[0023] The "group PR to form a prodrug" more preferably means a group that improves bioavailability and/or AUC
(areaunder the blood concentration curve) of the compound represented by formula (H11) by being added to the compound
represented by formula (lll).

[0024] Examples of the group PR to form a prodrug include the groups described in Prog. Med. 5: 2157-2161 (1985)
and Supplied by The British Library - “The world's Knowledge".

[0025] The "PR" group in -OPR group in the formula (1) or (1) may be a group converted into -OH group in vivo, and
examples preferably include a group selected from the following formulae a) to ac).

a) -C(=0)-PRO,

b) -C(=0)-PR1,

¢) -C(=0)-L-PR1,
d) -C(=0)-L-0-PR1,
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-C(=0)-L-O-L-O-PR1,

f) -C(=0)-L-0-C(=0)-PR1,

g) -C(=0)-0-PR2,

h) -C(=0)-N(-K)(PR2),

i) -C(=0)-0-L-O-PR2,

J) -C(PR3),-0-PR4,

k) -C(PR3),-O-L-O-PR4,

1) -C(PR3),-0-C(=0)-PR4,

m) -C(PR3),-0-C(=0)-O-PR?,

n) -C(PR3),-0-C(=0)-N(-K)-PR4,

0) -C(PR3)-0-C(=0)-0-L-O-PR4,

p) -C(PR3),-0-C(=0)-O-L-N(PR4),,

q) -C(PR3),-0-C(=0)-N(-K)-L-O-PR4,
r) -C(PR3),-0-C(=0)-N(-K)-L-N(PR4),,
s) -C(PR3),-0-C(=0)-0-L-O-L-0-PR4,
t) -C(PR3),-0-C(=0)-0-L-N(-K)-C(=0)-PR4,
u) -C(PR3),-0-P(=0)(-PRS),,

v) -C(PR3),-PR6 (except for a benzyl group),
w) -C(=N*(PRT),)(-N(PR7),),

x) -C(PR3),-C(PR3),-C(=0)-0-PR?,

y) -C(PR3),-N(-K)-C(=0)-0-PR2,

z) -P(=0)(-PRE)(-PR9),

aa) -S(=0),-PR10,

ab) -PR11, and
ac)-C(PR3),-C(PR3),-0-Pgy,

e)

wherein L is straight or branched alkylene, or straight or branched alkenylene;

K is hydrogen, or alkyl optionally substituted by substituent group A;

PRO is alkyl optionally substituted by substituent group A, or alkenyl optionally substituted by substituent group A;

PR1 is carbocyclyl group optionally substituted by substituent group A, heterocyclyl group optionally substituted by
substituent group A, alkylamino optionally substituted by substituent group A, or alkylsulfanyl optionally substituted by
substituent group A;

PR2 js alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent group
A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by substituent
group A, heterocyclylalkyl optionally substituted by substituent group A or trialkylsilyl;

PR3 is each independently hydrogen or alkyl;

PR4 is each independently alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted
by substituent group A, heterocyclyl group optionally substituted by substituent group A, alkylamino optionaily substituted
by substituent group A, carbocyclylalkyl optionally substituted by substituent group A, heterocyclylalkyl optionally sub-
stituted by substituent group A, or trialkylsilyl; ‘

PRS is each independently hydroxy or OBn;

PR8 is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by
substituent group A;

PR7 is each independently alkyl optionally substituted by substituent group A; PR8 is alkyloxy optionally substituted by
substituent group A;

PRS is alkyloxy optionally substituted by substituent group A, alkylamino optionally substituted by substituent group A,
carbocyclyloxy optionally substituted by substituent group A, heterocyclyloxy optionally substituted by substituent group
A, carbocyclylamino optionally substituted by substituent group A or heterocyclylamino optionally substituted by substit-
uent group A; PR8 and PR9 may be taken together with an adjacent phosphorus atom to form heterocycle optionally
substituted by substituent group A;

PR10 is alkyl optionally substituted by substituent group A, carbocyclyi group optionally substituted by substituent group
A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by substituent
group A or heterocyclylalkyl optionally substituted by substituent group A;

PR11is alkyl optionally substituted by substituentgroup A, alkenyl optionally substituted by substituent group A, carbocyclyl
group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by substituent group A.
Substituent group A; oxo, alkyl, hydroxyalkyl, amino, alkylamino, carbocyclyl, heterocyclyl, carbocyclylalkyl, alkylcarb-
onyl, halogen, hydroxy, carboxy, alkylcarbonylamino, alkylcarbonylaminoalkyl, alkylcarbonyloxy, alkyloxycarbonyl, alky-
loxycarbonylalkyl, alkyloxycarbonyloxy, alkylaminocarbonyloxy, alkylaminoalkyl, alkyloxy, cyano, nitro, azido, alkylsul-
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fonyl, trialkylsilyl and phospho.
[0026] The group PR to form a prodrug is preferably a group selected from the followings.

a) -C(=0)-PR,

b) -C(=0)-PR,

g) -C(=0)-0-PR2,

h) -C(=0)-N(-K)(PR2),

i) -C(=0)-0-L-0-PR2,
) -C(PR3),-0-C(=0)-PR4,
m) -C(PR3),-0-C(=0)-0-PR4,
0) -C(PR3),-0-C(=0)-0-L-O-PR4,
v) -C(PR3),-PR6 (except for a benzyl group),
x) -C(PR3),-C(PR3),-C(=0)-O-PR2,
y) ~C(PR3),-N(-K)-C(=0)-0-PR2, and
z) -P(=0)(-PRE)(-PRS),

wherein L is straight or branched alkylene;

K is hydrogen, or alkyl optionally substituted by substituent group A;

PRU is alkyl optionally substituted by substituent group A;

PR*is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by
substituent group A;

PR2 js each independently alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted
by substituent group A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalky! optionally
substituted by substituent group A, or heterocyclylalkyl optionally substituted by substituent group A;

PR3 is each independently hydrogen or alkyl;

PR4 is each independently alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted
by substituent group A, or heterocyclyl group optionally substituted by substituent group A;

PRE is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by
substituent group A;

PR8 is alkyloxy optionally substituted by substituent group A;

PR9 js alkyloxy optionally substituted by substituent group A, alkylamino optionally substituted by substituent group A,
carbocyclyloxy optionally substituted by substituent group A, heterocyclyloxy optionally substituted by substituent group
A, carbocyclylamino optionally substituted by substituent group A or heterocyclylamino optionally substituted by substit-
uent group A; and PR8 and PR? may be taken together with an adjacent phosphorus atom to form heterocycle optionally
substituted by substituent group A.

Substituent group A; oxo, alkyl, alkylamino, carbocyclyl, heterocyclyl, alkylcarbonyl, halogen, hydroxy, alkylcarbonylami-
no, alkylcarbonyloxy, alkyloxycarbonyl, alkyloxycarbonylalkyl, alkylaminocarbonyloxy, alkyloxy, nitro, azido, alkylsulfonyl
and trialkylsilyl.

[0027] "Converted into a prodrug" in the present description means that, as shown in the following reaction formula:

OPR O
ﬁ)( \Az
SPLR /Le
N A4n (M
.
m

wherein each symbol is same as the above,

a hydroxy group in the formula (11) or its pharmaceutically acceptable salt is converted into -OPR group.

[0028] “Parent compound" in the present description means a compound to be a source before synthesizing the
“"prodrug” and/or a compound released from the "prodrug"” by the reaction by enzymes, a gastric acid, and the like under
physiological conditions in vivo, and specifically means a compound shown by the formula (II!), or pharmaceutically
acceptable salt thereof or a solvate thereof.

[0029] The term "halogen" includes a fluorine atom, a chiorine atom, a bromine atom and an iodine atom. A fluorine
atom and a chlorine atom are especially preferable.
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[0030] The term "alkyl" includes a C1 to C15, preferably C1 to C10, more preferably C1 to C6 and further preferably
C1 to C4 linear or branched hydrocarbon group. Examples include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
sec-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, isohexyl, n-heptyl, isoheptyl, n-octyl, isooctyl, n-nonyl, n-
decyl and the like.

[0031] A preferred embodiment of "alkyl" is methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl or
n-pentyl. A more preferred embodiment is methyl, ethyl, n-propyl, isopropy! or tert-butyl.

[0032] The term "alkenyl" includes a C2 to C15, preferably a C2 to C10, more preferably a C2 to C6 and further
preferably a C2 to C4 linear or branched hydrocarbon group having one or more double bond(s) at any position(s).
Examples include vinyl, allyl, propenyl, isopropenyl, butenyl, isobutenyl, prenyl, butadienyi, pentenyl, isopentenyl, pen-
tadienyl, hexenyl, isohexenyl, hexadienyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, dodecenyl, tridecenyl, tetra-
decenyl, pentadecenyl and the like.

[0033] A preferred embodiment of "alkenyl" is vinyl, allyl, propenyl, isopropenyl or butenyl.

[0034] The term "alkylene" includes a C1 to C15, preferably a C1 to C10, more preferably a C1 to C6 and further
preferably a C1to C4 liner or branched bivalent hydrocarbon group. Examples include methylene, ethylene, trimethylene,
propylene, tetramethylene, pentamethylene, hexamethylene and the like.

[0035] The term "alkenylene" includes a C2 to C15, preferably a C2 to C10, more preferably a C2 to C6 and further
preferably a C2 to C4 liner or branched bivalent hydrocarbon group having one or more double bond(s) at any position(s).
Examples include vinylene, prenylene, butenylene, pentenylene and the like.

[0036] The term "hydroxyalkyl" means a group wherein one or more hydroxyl group(s) is replaced with hydrogen
atom(s) attached to a carbon atom(s) of the above "alkyl". Examples include hydroxymethyl, 1-hydroxyethyl, 2-hydrox-
yethyl, 1-hydroxypropyl, 2-hydroxypropyl, 1,2-hydroxyethyl and the like.

[0037] A preferred embodiment of "hydroxyalkyl" is hydroxymethyl.

[0038] The term "alkyloxy" means a group wherein the above "alkyl" is bonded to an oxygen atom. Examples include
methyloxy, ethyloxy, n-propyloxy, isopropyloxy, n-butyloxy, tert-butyloxy, isobutyloxy, sec-butyloxy, pentyloxy, isopenty-
loxy, hexyloxy and the like.

[0039] A preferred embodiment of "alkyloxy" is methyloxy, ethyloxy, n-propyloxy, isopropyloxy or tert-butyloxy.
[0040] The term "haloalkyl" means a group wherein one or more "halogen" described above is bonded to the above
"alkyl". Examples include monofluoromethyl, monofluoroethyl, monofluoropropy!, 2,2,3,3,3-pentafluoropropyl, mono-
chloromethyl, trifluoromethyl, trichioromethyl, 2,2,2-triflucroethyl, 2,2,2-trichloroethyl, 1,2-dibromoethyl, 1,1,1-trifluoro-
propan-2-yl and the like.

[0041] A preferred embodiment of "haloalkyl" is trifluoromethyl or trichloromethyl.

[0042] The term "alkylcarbonyl" means a group wherein the above "alkyl" is bonded to a carbonyl group. Examples
include methylcarbonyl, ethylcarbonyl, propylcarbonyl, isopropylcarbonyl,. tert-butylcarbonyl, isobutyicarbonyl, sec-bu-
tylcarbonyl, penthylcarbonyl, isopenthylcarbonyl, hexylcarbonyl and the like.

[0043] A preferred embodiment of "alkylcarbonyl" is methylcarbonyl, ethylcarbonyl or n-propylcarbonyl.

[0044] The term "alkylamino" means a group wherein one or two hydrogen atom(s) attached to a nitrogen atom of an
amino group is replaced with the above "alkyl". Two alkyl groups may be the same or different. Examples include
methylamino, ethylamino, isopropylamino, dimethylamino, diethylamino, N,N-diisopropylamino, N-methyl-N-ethylamino,
N-isopropyl-N-ethylamino and the like.

[0045] A preferred embodiment of “alkylamino” is methylamino, ethylamino, dimethylamino or diethylamino.

[0046] The term "alkylaminoalkyl" means a group wherein the above "alkylamino” is bonded to the above "alkyl".
[0047] The term "alkylaminocarbonyl" means a group wherein the above "alkylamino" is bonded to a carbonyl group.
[0048] The term "alkylaminocarbonyloxy"” means a group wherein the above "alkylaminocarbonyl” is bonded to an
oxygen atom.

[0049] The term "alkylcarbonylamino" means a group wherein the above "alkylcarbony!" is replaced with a hydrogen
atom bonded to a nitrogen atom of an amino group. Examples include methylcarbonylamino, ethylcarbonylamino, pro-
pylcarbonylamino, isopropylcarbonylamino, tert-butylcarbonylamino, isobutylcarbonylamino, sec-butylcarbonylamino
and the like.

[0050] A preferred embodiment of "alkylcarbonylamino” is methylcarbonylamino or ethylcarbonylamino.

[0051] The term "“alkylcarbonyloxy" means a group wherein the above “alkylcarbonyl" is bonded to an oxygen atom.
Examples include methylcarbonyloxy, ethylcarbonyloxy, propylcarbonyloxy, isopropylcarbonyloxy, tert-butylcarbony-
loxy, isobutylcarbonyloxy, sec-butylcarbonyloxy and the like.

[0052] A preferred embodiment of "alkylcarbonyloxy" is methylcarbonyloxy or ethylcarbonyloxy.

[0053] The term "alkylcarbonylaminoalkyl" means a group wherein the above "alkylcarbonylamino” is bonded to the
above "alkyl".

[0054] The term “alkyloxycarbonyl" means a group wherein the above "alkyloxy" is bonded to a carbonyl group.
Examples include methyloxycarbonyl, ethyloxycarbonyl, propyloxycarbonyl, isopropyloxycarbonyl, tert-butyloxycarbo-
nyl, isobutyloxycarbonyl, sec-butyloxycarbonyl, penthyloxycarbonyl, isopenthyloxycarbonyl, hexyloxycarbonyl and the
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like.

[0055] A preferred embodiment of "alkyloxycarbonyl!" is methyloxycarbanyl, ethyloxycarbonyl or propyloxycarbonyl.
[0056] The term "alkyloxycarbonylalkyl" means a group wherein the above "alkyloxycarbonyl" is bonded to the above
"alkyl".

[0057] The term "alkyloxycarbonyloxy" means a group wherein the above "alkyloxycarbonyl" is bonded to an oxygen
atom.

[0058] The term "alkylsulfanyl” means a group wherein the above "alky!" is replaced with a hydrogen atom bonded to
a sulfur atom of a sulfanyl group. Examples include methylsulfanyl, ethylsulfanyl, n-propylisulfanyi, isopropylsulfanyl and
the like.

[0059] The term "alkylsulfonyl" means a group wherein the above "alkyl" is bonded to a sulfonyl group. Examples
include methyisulfonyl, ethylsulfonyl, propylsulfonyl, isopropyisulfonyl, tert-butylsulfonyl, isobutylsulfonyl, sec-butylsul-
fonyl and the like.

[0060] A preferred embodiment of "alkylsulfony!" is methylsulfonyl or ethylsulfonyl.

[0061] The term "trialkylsilyl" means a group wherein three of the above "alkyl" are bonded to a silicon atom. Three
alkyl groups may be the same or different. Examples include trimethylsilyl, triethylsilyl, tert-butyldimethylsilyl and the like.
[0062] The term "carbocyclyl group” means C3 to C20 preferably C3 to C16, more preferably C4 to C12 cyclic hydro-
carbon group and includes aromatic carbocyclyl and non-aromatic carbocyclyl.

[0063] The term "aromatic carbocyclyl" means a cyclic aromatic hydrocarbon group which is monocyclic or polycyclic
having two or more rings. Examples include phenyl, naphthyl, anthryl, phenanthryl and the like.

[0064] A preferred embodiment of "aromatic carbocyclyl" is phenyl, 1-naphthy! or 2- naphthyl. Another embodiment
of "aromatic carbocyclyl" is phenyi,

[0065] The term "non-aromatic carbocyclyl" means a cyclic saturated hydrocarbon group or a cyclic unsaturated non-
aromatic hydrocarbon group, which is monocyclic or polycyclic having two or more rings. Examples of the "non-aromatic
carbocyclyl", which is polycyclic having two or more rings, include a fused ring group wherein a non-aromatic carbocyclyl,
which is monocyclic or polycyclic having two or more rings, is fused with a ring of the above "aromatic carbocyclyl".
[0066] In addition, examples of the "non-aromatic carbocyclyl" also include a group having a bridge or a group to form
a spiro ring as follows:

[0067] The non-aromatic carbocyclyl which is monocyclic is preferably C3 to C16, more preferably C3 to C12 and
further preferably C3 to C8 carbocyclyl. Examples include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclononyl, cyclodecyl, cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, cyclohexa-
dienyl and the like.

[0068] Examples of non-aromatic carbocyclyl, which is polycyclic having two or more rings, include indanyl, indenyl,
acenaphthyl, tetrahydronaphthyl, fluorenyl and the like.

[0069] The term "carbocycle" means C3 to C20 preferably C3 to C16, more preferably C4 to C12 cyclic hydrocarbon
and includes aromatic carbocycle and non-aromatic carbocycle.

[0070] The term "aromatic carbocycle" means a cyclic aromatic hydrocarbon which is monocyclic or polycyclic having
two or more rings. Examples include benzene ring, naphthalene ring, anthracene ring, phenanthrene ring and the like.
[0071] A preferred embodiment of "aromatic carbocycle" is benzene ring and naphthalene ring are exemplified. Another
embodiment of "aromatic carbocycle" is benzene ring.

[0072] The term of "non-aromatic carbocycle" means a saturated carbocycle or an unsaturated non-aromatic carbo-
cycle which is monocyclic or polycyclic having two or more rings. Examples of the "non-aromatic carbocycle" which is
polycyclic having two or more rings, include a fused ring wherein a non-aromatic carbocycle, which is monocyclic or
polycyclic having two or more rings, is fused with a ring of the above "aromatic carbocycle”.

[0073] In addition, examples of the "non-aromatic carbocycle” also include a cycle having a bridge or a cycle to form
a spiro ring as follows:
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[0074] The non-aromatic carbocycle which is monocyclic is preferably C3 to C16, more preferably C3 to C12 and
further preferably C3 to C8 carbocycle. Examples include cyclopropane, eyclobutane, cyclopentane, cyclohexane, cy-
cloheptane, cyclooctane, cyclononane, cyclodecane, cyclopropene, cyclobutene, cyclopentene, cyclohexene, cyclohep-
tene, cyclohexadiene and the like.

[0075] Examples of non-aromatic carbocycle, which is polycyclic having two or more rings, include indane, indene,
acenaphthalene, tetrahydronaphthalene, fluorine and the like are exemplified.

[0076] The term "heterocyclyl group" includes an aromatic cyclyl and a non-aromatic heterocyclyl, which is containing
one or more of heteroatom(s) selected independently from O, S and N.

[0077] The term “aromatic heterocyclyl" means an aromatic cyclyl, which is monocyclic or polycyclic having two or
more rings, containing one or more of heteroatom(s) selected independently from O, S and N. Examples of "aromatic
heterocyclyl", which is polycyclic having two or more rings, include a fused ring group wherein an aromatic heterocyclyl,
which is monocyclic or polycyclic having two or more rings, is fused with a ring of the above “aromatic carbocyclyl".
[0078] The aromatic heterocyclyl, which is monocyclic, is preferably a 5- to 8-membered and more preferably 5- to 6-
membered ring. Examples include pyrrolyl, imidazolyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, triazolyl,
triazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, oxazolyl, oxadiazolyl, isothiazolyl, thiazolyl, thiadiazolyl and the like.
[0079] Examples of aromatic heterocyclyl, which is bicyclic, include indolyl, isoindolyl, indazolyl, indolizinyl, quinolinyl,
isoquinolinyl, cinnolinyl, phthalazinyl, quinazolinyl, naphthyridinyl, quinoxalinyl, purinyl, pteridinyl, benzimidazolyl, ben-
zisoxazolyl, benzoxazolyl, benzoxadiazolyl, benzisothiazolyl, benzothiazolyl, benzothiadiazolyl, benzofuryl, isobenzo-
furyl, benzothienyl, benzotriazolyl, imidazopyridy|, triazolopyridyl, imidazothiazolyl, pyrazinopyridazinyl, oxazolopyridyl,
thiazolopyridyl and the like.

[0080] Examples of aromatic heterocyclyl, which is polycyclic having three or more rings, include carbazolyl, acridinyl,
xanthenyl, phenothiazinyl, phenoxathiinyl, phenoxazinyl, dibenzofuryl and the like.

[0081] The term "non-aromatic heterocyclyl" means a non-aromatic cyclyl, which is monocyclic or polycyclic having
two or more rings, containing one or more heteroatom(s) selected independently from O, S and N. Examples of "non-
aromatic heterocyclyl", which is polycyclic having two or more rings, include a fused ring group wherein a non-aromatic
heterocycle, which is monocyclic or polycyclic having two or more ring(s), is fused with a ring of the above "aromatic
carbocyclyl", "non-aromatic carbocyclyl" and/or "aromatic heterocycly!”.

[0082] In addition, examples of the "non-aromatic heterocyclyl" also include a group having a bridge or a group to form
a spiro ring as follows:

N

[0083] The non-aromatic heterocyclyl, which is monocyclic, is preferably a 3- to 8-membered and more preferably 5-
to 6-membered ring. Examples include dioxanyl, thiiranyl, oxiranyl, oxetanyl, oxathiolanyl, azetidinyl, thianyl, thiazolidinyl,
pyrrolidinyl, pyrrolinyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidinyl, piperazinyl, morpholinyl, mor-
pholino, thiomorpholinyl, thiomorpholino, dihydropyridinyl, tetrahydropyridinyl, tetrahydrofuryl, tetrahydropyranyl, dihy-
drothiazolinyl, tetrahydrothiazolinyl, tetrahydroisothiazolinyl, dihydrooxazinyl, hexahydroazepinyl, tetrahydrodiazepinyl,
tetrahydropyridazinyl, hexahydropyrimidinyl, dioxolanyl, dioxazinyl, aziridinyl, dioxolinyl, oxepanyl, thiolanyl, thiinyl, thi-
azinyl and the like.

[0084] Examples of non-aromatic heterocyclyl, which is polycyclic having two or more rings, include indolinyl, isoin-
dolinyl, chromanyl, isochromanyl and the like.

[0085] The term "heterocycle" includes an aromatic cycle and a non-aromatic heterocycle, which is containing one or
more of heteroatom(s) selected independently from O, S and N.

[0086] The term of "aromatic heterocycle" means an aromatic cycle which is monocyclic or polycyclic having two or
more rings, containing one or more of heteroatom(s) selected independently from O, S and N. Examples of "aromatic
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heterocycle”, which is polycyclic having two or more rings, include a fused ring wherein an aromatic heterocycle, which
is monocyclic or polycyclic having two or more rings, is fused with a ring of the above "aromatic carbocycle".

[0087] The aromatic heterocycle, which is monocyclic, is preferably a 5- to 8-membered and more preferably 5- to 6-
membered ring. Examples include pyrrole, imidazole, pyrazole, pyridine, pyridazine, pyrimidine, pyrazine, triazole, tri-
azine, tetrazole, furan, thiophene, isoxazole, oxazole, oxadiazole, isothiazole, thiazole, thiadiazole and the like.

[0088] Examples of aromatic heterocycle, which is bicyclic, include indoline, iscindoline, indazorin, indolizine, quinoline,
isoquinoline, cinnoline, phthalazine, quinazoline, naphthyridine, quinoxaline, purine, pteridine, benzimidazole, benzisox-
azole, benzoxazole, benzoxadiazole, benzisothiazole, benzothiazole, benzothiadiazole, benzofuran, isobenzofuran,
benzothiophene, benzotriazole, imidazopyridine, triazolopyridine, imidazothiazole, pyrazinopyridazine, oxazolopyridine,
thiazolopyridine and the like.

[0089] Examples of aromatic heterocycle, which is polycyclic having three or more rings, include carbazole, acridine,
xanthene, phenothiazine, phenoxathiin, phenoxazine, dibenzofuran and the like.

[0090] The term "non-aromatic heterocycle” means a non-aromatic cycle, which is monocyclic or polycyclic having
two or more rings, containing one or more of heteroatom(s) selected independently from O, S and N. Examples of "non-
aromatic heterocycle", which is polycyclic having two or more rings, include a fused ling wherein a non-aromatic hete-
rocycle, which is monocyclic or polycyclic having two or more ring(s), is fused with a ring of the above "aromatic carbo-
cycle", "non-aromatic carbocycle" and/or "aromatic heterocycle".

[0091] In addition, examples of "non-aromatic heterocycle" also include a cycle having a bridge or a cycle to form a
spiro ring as follows:

—0

N

[0092] The non-aromatic heterocycle, which is monocyclic, is preferably a 3- to 8-membered and more preferably 5-
to 6- membered ring. Examples include dioxane, thiirane, oxirane, oxetane, oxathiolane, azetidine, thiane, thiazolidine,
pyrrolidine, pyrroline, imidazolidine, imidazoline, pyrazolidine, pyrazoline, piperidine, piperazine, morpholine, thiomor-
pholine, dihydropyridine, tetrahydropyridine, tetrahydrofuran, tetrahydropyran, dihydrothiazoline, tetrahydrothiazoline,
tetrahydroisothiazoline, dihydrooxazine, hexahydroazepine, tetrahydrodiazepine, tetrahydropyridazine, hexahydropyri-
midine, dioxolane, dioxazine, aziridine, dioxoline, oxepane, thiolane, thiazine and the like.

[0093] Examples of non-aromatic heterocycle, which is polycyclic having two or more rings, include indoline, isoindoline,
chroman, isochroman and the like.

[0094] The "carbocycle" part of "carbocyclylalkyl”, "carbocyclyloxy" or "carbocyclylamino” is same as the above "car-
bocycle”.

[0095] The “heterocycle" part of "heterocyclylalkyl", "heterocyclyloxy" or "heterocyclylamino” is same as the above
"heterocycle".

[0086] The presentinventionis characterized in that the compound isolated by optical resolution of tricyclic compounds
substituted by the other tricyclic group improves cap-dependent endonuclease inhibitory activity.

[0097] The present invention is also characterized in that the present compound is efficiently absorbed into the body
after administration (for example, oral administration), and showing high high efficacy by introducing a group PR to form
a prodrug.

[0098] One or more hydrogen, carbon and/or other atoms in the compounds of the present invention may be replaced
with isotopes of hydrogen, carbon and/or other atoms respectively. Examples of isotopes include hydrogen, carbon,
nitrogen, oxygen, phosphorus, sulfur, fluorine, iodine and chlorine, such as 2H, 3H, 11C, 13C, 14C, 15N, 180, 170, 31p,
32p 35g, 16F, 123) and 36CI respectively. The compounds of the present invention include compounds replaced with these
isotopes. The compounds replaced with the above isotopes are useful as medicines and include all of radiolabeled
compounds of the compound of the present invention. A "method of radiolabeling" in the manufacture of the "radiolabeled
compounds” is encompassed by the present invention, and the "radiolabeled compounds" are useful for studies on
metabolized drug pharmacokinetics, studies on binding assay and/or diagnostic tools.

[0099] A radiolabeled compound of the present invention can be prepared using well-known methods in this field of
the invention. For example, a tritium-labeled compound of the present invention can be prepared by introducing a tritium
to a certain compound of the present invention, through a catalytic dehalogenation reaction using a tritium. This method
comprises reacting with an appropriately-halogenated precursor of the compound of the present invention with tritium
gas in the presence of an appropriate catalyst, such as.Pd/C, and in the presence or absent of a base. The other
appropriate method of preparing a tritium-labeled compound can be referred to "Isotopes in the Physical and Biomedical
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Sciences, Vol. 1, Labeled Compounds (Part A), Chapter 6 (1987)". A 14C-labeled compound can be prepared by using
a raw material having 14C.

[0100] The pharmaceutically acceptable salts of the compounds of the present invention include, for example, salts
with alkaline metal (e.g., lithium, sodium, potassium or the like), alkaline earth metal (e.g., calcium, barium or the like),
magnesium, transition metal (e.g., zinc, iron or the like), ammonia, organic bases (e.g., trimethylamine, triethylamine,
dicyclohexylamine, ethanolamine, diethanolamine, triethanolamine, meglumine, ethylenediamine, pyridine, picoline, qui-
noline or the like) or amino acids, or salts with inorganic acids (e.g., hydrochloric acid, sulfuric acid, nitric acid, carbonic
acid, hydrobromic acid, phosphoric acid, hydroiodic acid or the like) or organic acids (e.g., formic acid, acetic acid,
propionic acid, trifluoroacetic acid, citric acid, lactic acid, tartaric acid, oxalic acid, maleic acid, fumaric acid, mandelic
acid, glutaric acid, malic acid, benzoic acid, phthalic acid, ascorbic acid, benzenesulfonic acid, p-toluenesulfonic acid,
methanesulfonic acid, ethanesulfonic acid or the like). Especially, salts with hydrochloric acid, sulfuric acid, phosphoric
acid, tartaric acid, methanesulfonic acid and the like are included. These salts can be formed by the usual methods.
[0101] The compounds of the present invention or its pharmaceutically acceptable salts may form solvates (e.g.,
hydrates or the like) and/or crystal polymorphs. The present invention encompasses those various solvates and crystal
polymorphs. "Solvates" may be those wherein any numbers of solvent molecules (e.g., water molecules or the like) are
coordinated with the compounds of the present invention. When the compounds of the present invention or its pharma-
ceutically acceptable salts are allowed to stand in the atmosphere, the compounds may absorb water, resulting in
attachment of adsorbed water or formation of hydrates. Recrystallization of the compounds of the present invention or
its pharmaceutically acceptable salts may produce crystal polymorphs.

[0102] PR group is preferably a group converted into OH group by action of drug-metabolizing enzymes, hydrolases,
gastric acids, and/or enterobacteria, after in vivo administration (for example, oral administration).

[0103] Examples of more preferred embodiment of PR include a group selected from the following formulae a) to ac).

a) -C(=0)-PRO,

b) -C(=0)-PR1,

¢) -C(=0)-L-PR1,

d) -C(=0)-L-O-PR1,

e) -C(=0)-L-O-L-O-PR?1,

f) -C(=0)-L-O-C(=0)-PR1,

g) -C(=0)-0-PR,

h) -C(=0)-N(-K)(PR?),

i) -C(=0)-0-L-0-PR2,

j) ~C(PR3),-O-PR4,

k) -C(PR3),-0-L-O-PR4,

1) -C(PR3),-0-C(=0)-PR4,

m) -C(PR3),-0-C(=0)-0-PR4,

n) -C(PR3),-0-C(=0)-N(-K)-PR4,

0) —C(PR3)2-O-C(=O)-O-L-O-PR4,

p) -C(PR3)2-O-C(=O)-O-L-N(PR4)2,

q) -C(PR3)2-O-C(=O)-N(—K)-L-O—PR4,
r -C(PR3)2-O-C(=O)-N(-K)—L-N(PR“)z,
s) -C(PR3)2-O-C(=O)-O-L-O-L-O-PR4,
t) -C(PR3)2-O-C(=O)-O-L-N(-K)-C(=O)-F’R4,
u) -C(PR3),-0-P(=0)(-PRS),,

v) -C(PR3),-PRE (except for a benzyl group),
W) -C(=N*(PR7),)(-N(PR7),),

x) -C(PR3),-C(PR3),-C(=0)-O-PR2,

y) -C(PR3),-N(-K)-C(=0)-0-PR2,

z) -P(=0)(-PR8)(-PR9),

aa) -S(=0),-PR10,

ab)-PR"1 and

ac) -C(PR3),-C(PR3),-0-PR2,

wherein L is straight or branched alkylene, or straight or branched alkenylene;

K'is hydrogen, or alkyl optionally substituted by substituent group A,

PRO is alkyl optionally substituted by substituent group A, or alkeny! optionally substituted by substituent group A;

PRt is carbocyclyl group optionally substituted by substituent group A, heterocyclyl group optionally substituted by
substituent group A, alkylamino optionally substituted by substituent group A, or alkylsulfanyl optionally substituted by
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substituent group A;

PR2 s alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent group
A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by substituent
group A, heterocyclylalkyl optionally substituted by substituent group A or trialkylsilyl optionally substituted by substituent
group A;

PR3 js each independently hydrogen or alkyl;

PR4 is each independently alky! optionally substituted by substituent group A, carbocyclyl group optionally substituted
by substituent group A, heterocyclyl group optionally substituted by substituent group A, alkyl amino optionally substituted
by substituent group A, carbocyclylalky! optionally substituted by substituent group A, heterocyclylalkyl optionally sub-
stituted by substituent group A, or trialkylsilyl;

PRS is each independently hydroxy or OBn;

PR is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by
substituent group A;

PR7 is each independently alky! optionally substituted by substituent group A; PR& is alkyloxy optionally substituted by
substituent group A;

PRS js alkyloxy optionally substituted by substituent group A, alkylamino optionally substituted by substituent group A,
carbocyclyloxy optionally substituted by substituent group A, heterocyclyloxy optionally substituted by substituent group
A, carbocyclylamino optionally substituted by substituent group A or heterocyclylamino optionally substituted by substit-
uent group A;

PR8 and PRY may be taken together with an adjacent phosphorus atom to form heterocycle optionally substituted by
substituent group A;

PR10 js alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent group
A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by substituent
group A or heterocyclylalkyl optionally substituted by substituent group A;

PR11is alkyl optionally substituted by substituentgroup A, alkenyl optionally substituted by substituent group A, carbocyclyl
group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by substituent group A.
Substituent group A; oxo, alkyl, hydroxyalkyl, amino, alkylamino, carbocyclyl, heterocyclyl, carbocyclylalkyl, alkylcarb-
onyl, halogen, hydroxy, carboxy, alkylcarbonylamino, alkylcarbonylaminoalkyl, alkylcarbonyloxy, alkyloxycarbonyl, alky-
loxycarbonylalkyl, alkyloxycarbonyloxy, alkylaminocarbonyloxy, alkylaminoalkyl, alkyloxy, cyano, nitro, azido, alkylsul-
fonyl, trialkylsilyl and phospho.

[0104] Examples of further preferred embodiment of PR include following groups.

a) -C(=0)-PR0,

b) -C(=0)-PR1,

g) -C(=0)-0-PR2,

h) -C(=0)-N(-K)(PR2),

i) -C(=0)-0-L-0-PR?,

1) -C(PR3),-0-C(=0)-PR4,

m) -C(PR3),4,

0) -C(PR3),-0-C(=0)-0-L-0-PR4,

v) -C(PR3),-PR6 (except for a benzyl group),
x) -C(PR3),-C(PR3),-C(=0)-0-PR2,
y) -C(PR3),-N(-K)-C(=0)-0-PR?, and
z) -P(=0)(-PR8)(-PR9),

—_—— O

wherein L is straight or branched alkylene;

K is hydrogen, or alkyl optionally substituted by substituent group A;

PRO is alkyl optionally substituted by substituent group A;

PR1is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by
substituent group A;

PR2 js alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent group
A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by substituent
group A, or heterocyclylalkyl optionally substituted by substituent group A;

PR3 is each independently hydrogen or alkyl;

PR4 is alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent group
A, or heterocyclyl group optionally substituted by substituent group A;

PRS is carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by
substituent group A;
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PR8 is alkyloxy optionally substituted by substituent group A;

PRI is alkyloxy optionally substituted by substituent group A, alkylamino optionally substituted by substituent group A,
carbocyclyloxy optionally substituted by substituent group A, heterocyclyloxy optionally substituted by substituent group
A, carbocyclylamino optionally substituted by substituent group A or heterocyclylamino optionally substituted by substit-
uent group A; and PR8 and PR? may be taken together with an adjacent phosphorus atom to form heterocycle optionally
substituted by substituent group A.

Substituent group A; oxo, alkyl, alkylamino, carbocyclyl, heterocyclyl, alkylcarbonyl, halogen, hydroxy, alkylcarbonylami-
no, alkylcarbonyloxy, alkyloxycarbonyl, alkyloxycarbonylalkyl, alkylaminocarbonyloxy, alkyloxy, nitro, azido, alkylsulfonyl
and trialkylsilyl.

[0105] Examples of another embodiment of a preferable substituent of PR include following groups.

o
“H@OJ\O/ ‘*»%\o/

0 0]

<0
mooton O o
<0

<
G AO Sl

HN
oN o
e LD QL
“"»{[LO‘“ 0
0. 0 o~
~ o)

4 m%\o/'\/o\

<

g, 0T

“‘«-{b\oj\o/\ “«ﬁ\oj\ of %O/\

(Method for producing compound of the present invention)

[0106] A general method for producing the compound of the present invention will be exemplified below. As to the
extraction and purification, treatment which is performed in a normal experiment of organic chemistry may be conducted.
[0107] Synthesis of the compound of the present invention can be carried out referring to the procedures known in
the art.

[0108] As a raw material compound, commercially available compounds, compounds described in the present de-
scription, compounds described in the references cited in the present description, and other known compounds can be
utilized. '

[0109] When one wants to obtain a salt of the compound of the present invention, in the case where the compound
of the present invention is obtained in a form of a salt, it may be purified as it is and, in the case where the compound
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of the presentinvention is obtained in a free form, a sait may be formed by a normal method by dissolving or suspending
the compound in a suitable organic solvent, and adding an acid or a base.

[0110] In addition, the compound of the present invention and a pharmaceutically acceptable salt thereof are present
in a form of adducts with water or various solvents (hydrate or solvate) in some cases, and these adducts are included
in the present invention.

[0111] In a general synthesis method as well as Reference examples, Examples, and Intermediate Synthesis Exam-
ples, the meaning of each abbreviation is as follows.

Boc: tert-butoxycarbonyl

DBU: diazabicycloundecene

DMA: N,N-dimethylacetamide

DMF: N,N-dimethylformamide

HATU: O-(7-azabenzotriazol-1-yl)-N;N,N’,N'-tetramethyluronium hexafluorophosphate
NMP: N-methylpyrrolidone

OBn: benzyloxy

THF: tetrahydrofuran

T3P: propyl phoshonic anhydride

WSC - HCIE N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochlori de

[0112] The up and down of the "wedge" and "broken line wedge" indicates the absolute configuration.

(Preparation 1)

[0113]
Al OP' O OP' O
OP' O HoN-" ~A2 1
0 2 A3 O N uzA\Az \A2
N oH (AT = WUk ( A4)A3 \NH
NH n 2
X RO~ ~ORP A
A1 A2 : A3 RPO” ORP Ad RPO ORP
L
= OoP' O
ll I‘ R
OP' O NA_ N ( N- A2
A1
0 e N~ \62 A6 \N)?AAI)AS

(i)

wherein P1 is hydroxyl protective group; RP is acetal protective group; L is leaving group; Other each symbol is same
as above.
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First step

[0114] Compound A3 can be obtained by adding Compound A2 to Compound A1 in the presence of a dehydration-
condensation agent such as dicyclohexylcarbodiimide, carbonyldiimidazole, dicyclohexyicarbodiimido-N-hydroxyben-
zotriazole, 4-(4,6-dimethoxy-1,3,5-triazin-2-yl)-4-methylmarpholinium chloride, hexafluorophosphoric acid 2-(7-aza-1H-
benzotriazol-1-y1)-1,1,3,3-tetramethyluronium, WSC+HCI, HATU, etc. in a solvent such as DMF, THF, dichloromethane,
acetonitrile etc. or in a mixed solvent thereof, and performing a reaction at -20°C to 60°C, preferably - 10°C to 40°C for
0.1 hours to 24 hours, preferably 1 hour to 12 hours.

[0115] Alternatively, Compound A3 can be obtained by adding an acylating reagent such as diphenylchlorophosphate,
thionyl chloride, oxalyl chioride etc. to Compound A1 in the presence or absence of a base such as pyridine, triethylamine,
diisopropylethylamine, 1-methylimidazole, etc. in the presence of a solvent such as THF, dioxane, dichloromethane,
DMF etc., thereby, generating acid chloride, and adding Compound A2 having a substituent corresponding to an objective
compound, and performing a reaction at -20°C to 60°C, preferably -10°C to 40°C for 0.1 hours to 24 hours, preferably
0.5 hours to 12 hours.

Second step

[0116] Compound A4 can be obtained by adding potassium carbonate, sodium carbonate, and O-(2,4-dinitrophe-
nyl)hydroxylamine to Compound A3 in the presence of a solvent such as DMF, DMA, NMP, THF, etc., and performing
a reaction at 10°C to 60°C, preferably 20°C to 40°C for 0.1 hours to 48 hours, preferably 1 hour to 24 hours.

Third step

[0117] A deprotecting reaction of an acetal protective group of Compound A4 can be performed by the general method
described in Protective Groupsin Organic Synthesis, Theodora W Green (John Wiley & Sons) etc. Thereafter, a generated
aldehyde group is subjected to an intramolecular reaction, thereby, Compound A5 can be obtained.

[0118] For example, racemate of Compound A5 can be obtained by adding acetic acid and/or paratoluenesulfonic
acid, metanesulfonic acid etc., to Compound A4 in the presence of a solvent such as DMF, toluene, THF, etc., and
performing a reaction at 10°C to 80°C, preferably 30°C to 60°C for 0.5 hours to 12 hours, preferably 1 hour to 6 hours.
Compound A5 can be obtained by optical resolution of the racemate of Compound A5 by SFC or HPLC (chiral column).

Fourth step

[0119] Compound A7 can be obtained by adding Compound A6, and a base such as sodium carbonate, potassium
carbonate, cesium carbonate, etc. to Compound A5 in the presence of a solvent such as DMF, DMA, NMP, THF, etc.
or in a mixed solvent thereof, and performing a reaction at 0°C to 60°C, preferably 10°C to 40°C for 0.1 hours to 48
hours, preferably 1 hour to 24 hours.

[0120] Alternatively, Compound A7 can be obtained by adding Compound A6, and T3P, methane sulfonic acid or
para-toluene suifonic acid to Compound A5 in the presence of a solvent such as DMF, ethyl acetate, butyl acetate, 1,4-
dioxane etc. or in a mixed solvent thereof, and performing a reaction at 40°C to 150°C, preferably 60°C to 120°C for 0.1
hours to 48 hours, preferably 1 hour to 24 hours.

Fifth step

[0121] A deprotecting reaction of hydroxyl protective group of Compound A7 can be performed by the general method
described in Protective Groups in Organic Synthesis, Theodora W Green (John Wiley & Sons) etc.

Sixth step

[0122] Compound (ill) can be obtained by the general method including converting a hydroxyl group of Compound
(1) into an ester group or ether group.

[0123] Forexample, the method described in Protective Groups in Organic Synthesis, Theodora W Green (John Wiley
& Sons), Prog. Med. 5: 2157-2161 (1985), and Supplied by The British Library - "The world's Knowledge", etc. can be
utilized.

(Preparation 2)

[0124]
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OP' O
Oﬁ)k fj‘\ %/U\ r‘/\(‘ko,u
“NH,
B3 P2
Pa Al
HN-A a2 Pasn-Aae Pasn-Alaz | \"‘i
b — by — —_— A
A2 o)‘( A2 0)"6 A2 A
4 4 4 n
o 9 o {ady 0
B6 B7 B8
Al P A
HN-"" ~A2 3N~ A2
AT L(‘ A3
4 4
L6’3‘)n A%
B9 B10
L
2N\ ~ oP O
T (R")m 1
OP1 (6] N X)\// 0 S N/A\AZ
o ]
B4 + BS , S N~ \Az AB X NNN%'M)AS
Y N\N)?AI‘ A3 =
H )”
A5

(0

wherein P2 is NH protective group; L' and L2 is leaving group; Other each symbol is same as above.
First step

[0125] Compound B2 can be obtained by adding Compound A2 and halogenated alkyl such as methyl iodide to
Compound B1in the presence of a base such as diazabicycloundecene in a solvent such as DMF, THF, dichloromethane,
acetonitrile, etc. or in a mixed solvent thereof, and performing a reaction at -20°C to 60°C, preferably -10°C to 40°C for
0.1 hours to 24 hours, preferably 1 hour to 24 hours.

[0126] Alternatively, Compound B2 can be obtained by adding acylating reagent such as diphenylchlorophosphate,
thionyl chloride, oxalyl chloride, etc. to Compound B1 in a solvent such as THF, dioxane, dichloromethane, DMF, etc.
or in a mixed solvent thereof, and adding alcohol in the presence of a base such as pyridine, triethylamine, diisopropyl-
ethylamine, 1-methylimidazole, etc., and performing a reaction at -20°C to 60°C, preferably -10°C to 40°C for 0.1 hours
to 24 hours, preferably 0.5 hours to 12 hours.

Second step
[0127] Compound B3 can be obtained by adding para-toluene sulfonic acid pyridinium and hydrazine protected by

Boc etc. to Compound B2 in a solvent such as THF, dioxane, dichloromethane, DMF etc., or in a mixed solvent thereof,
and performing a reaction at 10°C to 150°C, preferably 40°C to 100°C for 1 hour to 48 hours, preferably 1 hour to 24 hours.
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Third step

[0128] A deprotecting reaction of amino protective group Compound B3 can be performed by the general method
described in Protective Groups in Organic Synthesis, Theodora W Green (John Wiley & Sons) etc.

Fourth step

[0129] Compound B6 can be obtained by adding a base such as n-butyl lithium, etc. to Compound B5 in a solvent
such as THF, dioxane, dichloromethane, DMF etc., or in a mixed solvent thereof, and then adding haloformic acid alky!
and performing a reaction for 0.1 hours to 48 hours, preferably 1 hour to 24 hours.

Fifth step

[0130] Compound B7 can be obtained by adding reducing agent such as Lithium diisobutylaluminum hydride, etc. to
Compound B6 in a solvent such as THF, dioxane, dichloromethane, DMF etc., or in a mixed solvent thereof, and
performing a reaction for 0.1 hours to 48 hours, preferably 1 hour to 24 hours.

Sixth step

[0131] Compound B8 can be obtained by adding para-toluene sulfonic acid or methane sulfonic acid to Compound
B7 in alcohol, and performing a reaction at 0°C to 100°C for 0.1 hours to 48 hours, preferably 1 hour to 24 hours.

Seventh step

[0132] Compound B10 can be obtained by adding haloformic acid alkyl to Compound B3 in the presence or absence
of a base such as pyridine, triethylamine, diisopropylethylamine, 1-methylimidazole, etc., in a solvent such as THF,
dioxane, dichloromethane, DMF etc., or in a mixed solvent thereof, and performing a reaction at -40°C to 40°C for 0.1
hours to 48 hours, preferably 1 hour to 24 hours. '

Eighth step

[0133] Compound B8 can be obtained by immersing carbon electrode (anode) and platinum electrode (cathode) to
Compound B10 in a solvent such as alcoholinthe presence of a base such as potassium carbonate and tetraethylaminium
perchlorate, and flushing with a constant current of 0.1~1.0 A with stirring for 0.1 hours to 48 hours, preferably 1 hour
to 24 hours.

Ninth to tenth step

[0134] Compound (l) can be obtained from Compound B4 and B8 in the same manner as in the third to sixth steps in
preparetion 1.

[0135] The compound of the present invention has cap-dependent endonuclease inhibitory activity and is useful as a
therapeutic or preventive agent for influenza.

[0136] The compound of the present invention not only has cap-dependent endonuclease inhibitory activity but also
is useful as a medicine and has any or all of the following excellent characteristics:

a) The compound is a weak inhibitor of CYP enzymes (e.g., CYP1A2, CYP2C9, CYP2C19, CYP2D6, CYP3A4 and
the like).

b) The compound demonstrates good pharmacokinetics, such as a high bioavailability, moderate clearance and the
like.

¢) The compound has a high metabolic stability.

d) The compound has no irreversible inhibitory action against CYP enzymes (e.g., CYP3A4) when the concentration
is within the range described in the present description as the measurement conditions.

e) The compound has no mutagenicity.

f) The compound is associated with a low cardiovascular risk.

g) The compound has a high solubility.

h) The compound has no phototoxicity.

[0137] For the purpose of treating the above-mentioned diseases in humans, the compounds of the present invention
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may be administered orally as a powder, a granule, tablets, capsules, pills, a liquid and the like or parenterally as an
injection, suppositories, a percutaneous drug, an inhalant and the like. The effective doses of the present compounds
may be mixed with excipients suitable for the dosage form, such as fillers, binders, humectants, disintegrators, and
lubricants, as appropriate, to form pharmaceutical preparations. For preparing an injection, sterilization is performed
with a suitable carrier.

[0138] The pharmaceutical compositions according to the present invention can be administered either orally or
parenterally. For oral administration, commonly used dosage forms, such as tablets, granule, powder, and capsules,
may be prepared according to conventional methods. For parenteral administration, any commonly used dosage form,
such as an injection, may be suitably used. The compounds according to the present invention can be suitably used as
oral preparations because of their high oral absorbability.

[0139] The effective doses of the compounds of the present invention can be mixed with various pharmaceutical
excipients suitable for the dosage form, such as fillers, binders, disintegrators, and lubricants, as appropriate, to form
pharmaceutical compositions.

[0140] The dose depends on the condition of the disease, administration route, or age or weight of the patient. The
usual oral dose for adults is 0.1 to 100 mg/kg per day, preferably 1 to 20 mg/kg per day.

[0141] The dose of the pharmaceutical composition of the present invention is preferably determined on the basis of
the age and weight of the patient, type and severity of the disease, administration route and the like. The usual oral dose
for adults is in the range of 0.05 to 100 mg/kg per day, preferably 0.1 to 10 mg/kg per day. The parenteral dose for adults
significantly varies depending on the administration route but is usuaily in the range of 0.005 to 10 mg/kg per day,
preferably 0.01 to 1 mg/kg per day. The dose may be administered once daily or may be divided into multiple daily doses.
[0142] The compound of the present invention can be used in combination with other drugs or the like (hereinafter
referred to as combination drugs) to increase the activity of the compound, reduce the dose of the compound, or the
like. In the case of treating influenza, the compound can be used combined with or in a coupled formulation with neu-
raminidase inhibitor (e.g., Oseltamivir, Zanamivir, Peramivir, Inabiru and the like); RNA-dependent RNA polymerase
inhibitor (e.g., Favipiravir); M2 protein inhibitor (e.g., Amantadine); PB2 Cap binding inhibitor (e.g., VX-787); anti-HA
antibody (e.g., MHAA4549A); Immune agonists (e.g., Nitazoxanide) are also possible. In this case, the timing of admin-
istration for a compound of the present invention and the combination drug is not limited. They can be administered to
the subjects to be treated, at a time or at different times. Furthermore, a compound of the present invention and the
combination drug can be administered as two or more formulations independently comprising each active ingredient or
a single formulation comprising each active ingredient.

[0143] The dose for combination drugs may be appropriately selected in reference to the clinical dose. The compound-
ing ratio of the compounds of the present invention and co-administered drugs may be appropriately selected depending
on the subject to be treated, administration route, disease to be treated, symptoms, combination of the drugs and the
like. For administration in humans, for example, 1 part by weight of the compounds of the present invention may be used
in combination with 0.01 to 100 parts by weight of co-administered drugs.

[0144] The present invention will be explained in more detail below by way of Examples, Reference examples, Inter-
mediate Synthesis Examples, as well as Test Examples of the present invention, but the present invention is not limited
by them.

[0145] The NMR analysis obtained in each reference example and example was carried out in 300 MHz, and was
measured using DMSO-dg, CDCl3.

[0146] Theterm RT represents a retention time at LC/MS: liquid chromatography/mass spectrometry, and was meas-
ured under the following conditions.

(Measurement Conditions)
[0147]
(1) Column: ACQUITY UPLC (Registered trademark) BEH C18 (1.7um i.d.2.1x50mm) (Waters)

Flow rate: 0.8 mL/min
UV detection wavelength: 254nm
Mobile phase: [A]: a 0.1% formic acid-containing aqueous solution, [B]: a 0.1% formic acid-containing acetonitrile
solution
Gradient: a linear gradient of 5% to 100% solvent [B] was carried out in 3.5 minutes, and 100% solvent [B] was

kept for 0.5 minutes.

(2) Column: Shim-pack XR-ODS (2.2pm, i.d.50x3.0mm) (Shimadzu)
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Flow rate: 1.6 mL/min

UV detection wavelength: 254nm

Mobile phase: [A]: a 0.1% formic acid-containing aqueous solution, [B]: a 0.1% formic acid-containing acetonitrile
solution

Gradient: a linear gradient of 10% to 100% solvent [B] was carried out in 3 minutes, and 100% solvent [B] was
kept for 0.5 minutes.

Reference example 1

[0148]
H i Alloc Alloc Alloc
O N o. N HO. N _0 N
VU U U— "0
1 2 3 4
OBn O
0OBn O OBn O 0] O/\
EN
0 SN OH ——= O EN 0N ——» N —_—
\ [ "NH
5 6 | 7Boc
OBn O

0Bn O ‘'S N o o OBn O
0 N o~ o N N‘NH . f?/LN/E
N Alloc A N‘N/L‘-q/
N, N* H
A 10
9
OBn O OBn O
© N N O N N 0)
N N Xy N
D —— \ ‘N \ ~N 'l/// D e N
N ‘N/k’
O)//" 0 O)’I, 0 H
11 Q 12 D i

First step

[0149] To a solution of Compound 1 (5.0 g, 49.5 mmol) in THF (100 mL) was added dropwise 1.62mol/L n-butyllithium
in hexane (30.5 mL, 49.5 mmol) at - 78°C under a nitrogen atmosphere, and the mixture was stirred at -78°C for 2 hours.
A solution of chloroformate allyl (5.96 g, 49.5 mmol) in THF (20 mL) was added dropwise thereto, and the mixture was
stirred at-78°C for 2 hours. The mixture was quenched with a saturated aqueous solution of ammonium chloride, warmed
up to room temperature, and extracted with ethyl acetate. The obtained organic layer was washed with brine, dried over
anhydrous magunesium sulfate, and concentrated under reduced pressure to obtain Compound 2 (5.66 g, 62%).
1H-NMR(CDCI3)8:3.83 (t, J = 8.0Hz, 2H), 3.92 (t, J = 8.0Hz, 2H), 4.26 (s, 2H), 4.78 (d, J = 8.0Hz, 2H), 5.30 (d, J =
12.0Hz, 1H), 5.44 (d, J = 16.0Hz, 1H), 5.93-6.03 (m, 1H),

Second step

[0150] To a solution of Compound 2 (6.6 g, 35.6 mmol) in THF (66 mL) was added dropwise 1.03mol/L DIBAL-H in
hexane (45.0 mL, 46.3 mmol), and the mixture was stirred at -78°C for 1 hour. The mixture was quenched with acetone,
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an aqueous solution of Rochelle salt was added thereto. The mixture was stirred, and extracted with ethyl acetate. The
obtained organic layer was washed with brine, dried over anhydrous magunesium sulfate, and concentrated under
reduced pressure to obtain Compound 3 (6.21 g, 93%).

1H-NMR(CDCI3)5:3.44 (br, 1H), 3.50-3.64 (m, 2H), 3.71 (br, 1H), 3.95 (d, J = 8.0Hz, 2H), 4.64 (d, J = 8.0Hz, 2H), 5.24
(d, J = 12.0Hz, 1H), 5.40 (d, J = 16.0Hz, 1H), 5.47 (d, J = 4Hz, 1H), 5.87-6.00 (m, 1H)

Third step

[0151] To a solution of Compound 3 (6.2 g, 33.1 mmol) in methanol (65 mL) was added p-Toluenesulfonic acid
monohydrate (0.63 g, 3.31 mmol), and the mixture was stirred at room temperature over night. The mixture was quenched
with an agueous solution of sodium hydrogen carbonate, concentrated, and extracted with ethyl acetate. The obtained
organic layer was washed with brine, dried over anhydrous magunesium sulfate, and concentrated under reduced
pressure to obtain Compound 4 (5.77 g, 87%).

1H-NMR(CDCI3)5:3.34 (s, 3H), 3.55 (br, 2H), 3.73-3.99 (m, 3H), 4.64 (d, J = 8.0Hz, 2H), 5.10-5.20 (m, 1H), 5.25 (d, J
= 8.0Hz, 1H), 5.33 (d, J = 16Hz, 1 H), 5.88-6.05 (m, 1H)

Fourth step

[0152] To a solution of Compound 5 (20.0 g, 84 mmol) in DMF (100 mL) were added ethyl iodide (22.8 g, 146 mmol)
and diazabicycloundecene (18.4 mL, 122 mmol), and the mixture was stirred at room temperature over night. The mixture
was poured into 10% aqueous solution of ammonium chloride, and extracted with ethyl acetate. The obtained organic
layer was washed with brine, dried over anhydrous magunesium sulfate, and concentrated under reduced pressure to
obtain Compound 6 (22.3 g, 100%).

1H-NMR(CDCI3)8:1.23 (t, J = 8.0Hz, 3H), 4.28 (q, J = 8.0Hz, 2H), 5.16 (s, 2 H), 6.57 (d, J = 4.0Hz, 1H), 7.28-7.48 (m,
5H), 8.21 (d, J = 4.0Hz, 1H).

Fifth step

[0153] To a solution of Compound 6 (500 mg, 1.82 mmol) in DMA (5.0 mL) were added pyridinium p-toluenesulfonate
(1.37 g, 5.47 mmol) and Boc-hydrazine (361 mg, 2.74 mmol), and the mixture was stirred at 60°C for 14 hours. To the
mixture was added water and the mixture was extracted with ethyl acetate. The obtained organic layer was washed with
a saturated aqueous solution of ammonium chloride and brine, dried over anhydrous magunesium sulfate, and concen-
trated under reduced pressure. The obtained residue was purified by silica gel column chromatography (chloroform-
methanol) to obtain Compound 7 (519 mg, 73%).

1H-NMR(CDCI3)5:1.24 (t, J = 8.0Hz, 3H), 1.46 (s, 9H), 4.26 (q, J = 8.0Hz, 2 H), 5.28 (s, 2H), 6.40 (d, J = 8.0Hz, 1H),
7.27-7.38 (m, 4H), 7.40-7.45 (m, 2 H).

Sixth step

[0154] Compound 7 (500 mg, 1.29 mmol) was dissolved in 4mol/L hydrogen chloride in ethyl acetate (5§ mL), and the
mixture was stirred at room temperature for 1 hour. The mixture was concentrated under reduced pressure. To the
obtained residue was added a saturated aqueous solution of sodium hydrogen carbonate, and the mixture was extracted
with dichloromethane. The obtained organic layer was washed with brine, dried over anhydrous magunesium sulfate,
and concentrated under reduced pressure to obtain Compound 8 (369 mg, 99%).

1H-NMR(CDCI3)8:1.26 (t, J = 8.0Hz, 3H), 4.31 (q, J = 8.0Hz, 2H), 5.24 (s, 2 H), 6.47 (d, J = 8.0, 1H), 7.28-7.44 (m, 5H),
7.64 (d, J = 8.0, 1H).

Seventh step

[0155] To a solution of Compound 8 (365 mg, 1.27 mmol) and Compound 4 (306 mg, 1.52 mmol) in acetonitrile (8
mL) was added dropwise tin chloride (0.223 mL, 1.90 mmol) at -25°C under a nitrogen atmosphere, and the mixture
was stirred at -25°C for 45 minutes. The mixture was quenched with a saturated aqueous solution of sodium hydrogen
carbonate, and dichloromethane was added thereto. The mixture was stirred at room temperature and filtered through
Celite, and filtrate was extracted with dichloromethane. The obtained organic layer was washed with brine, dried over
anhydrous magunesium sulfate, and concentrated under reduced pressure to obtain crude Compound 9. The obtained
Compound 9 was dissolved in THF (8 mL), morpholine (1.10 mL, 12.7 mmol) and tetrakis(triphenylphosphine)palladium
(146 mg, 0.127 mmol) were added thereto, and the mixture was stirred at room temperature for 2 hours. To the mixture
was added diethyl ether (16 mL), and the presipitated solid was filtered and dried to obtain Compound 10 (418 mg, 100%).
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1H-NMR(CDCI3)5:2.90-2.99 (m, 1H), 3.13 (t, J = 12.0Hz, 1H), 3.40-3.46 (m, 1 H), 4.00-4.08 (m, 1H), 4.14 (d, J = 12.0Hz,
1H), 5.07 (s, 2H), 6.22 (d, J = 8. OHz, 1H), 7.29-7.40 (m, 3H), 7.56 (d, J = 8.0Hz, 2H), 7.71 (d, J = 8.0Hz, 1H)

Eighth step

[0156] To a suspension of (R)-2-Tetrahydrofurioic Acid (855 mg, 7.36 mmol) and Compound 10 (2.00 g, 6.11 mmol)
in ethyl acetate (9 ml) were added pyridine (4.00 mi, 49.6 mmol) and T3P (50% in ethyl acetate, 11.0 ml, 18.5 mmol) at
room temperature, and the mixture was stirred over night. The presipitated solid was filtered and washed with ethyl
acetate (4 ml) and ethanol (4 ml). The obtained solid was suspended in ethanol (6 ml) and the suspention was stirred
at room temperature for 6.5 hours. The suspention was filtered and the obtained solid was washed with ethanol (2 ml)
twise to obtain Compound 11 (1.18 g, 45.4%).

TH-NMR (DMSO0)8: 1.80-1.94(m, 2H), 1.95-2.14(m, 2H), 3.21-3.35-(m, 2H), 3.5 0-3.60(m, 1H), 3.70-3.82(m, 3H),
4.00-4.05(m, 1H), 4.32-4.38(m, 1H), 5.14(dd, J=10.8Hz, 21.6Hz, 2H), 5.76-5.81(m, 1H), 6.29(d; J=4.8Hz, 1H),
7.28-7.39(m, 3H), 7.48-7.54(m, 2H), 7.64-7.75(m, 1H)

Ninth step

[0157] To a suspension of Compound 11 (500 mg, 1.18 mmol) in ethanol (3.5 ml) was added DBU (0.0035 mi, 0.023
mmol) at room temperature, and the mixture was stirred for 30 minutes. To the obtained suspension was added diiso-
propylether (6.5ml), and the mixture was stirred at room temperature for 30 minutes. The presipitated solid was filtered
and washed with ethyl acetate (1.5 ml) twise to obtain Compound i1 (346 mg, 89.9%).

TH-NMR (DMS0)8: 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, J =7.6Hz, 1H), 7.27-7.40(m, 4H), 7.56-7.60(m, 2H), 7.70(d, J=7.6Hz, 1H)

Reference example 2

[0158]
H HCI AIIOC Alloc %ﬂ/‘t
e ——>
13 14 15 16
OBn O
0 S N
F
N N~N
H
i2
First step

[0159] To a suspension of Compound 13 (8.0 g, 50.8 mmol) in dichloromethane (120 mL) was added triethylamine
(17.6mL, 127mmol) under ice-water bath, and allyl chloroformate (6.44mL, 60.9mmol) was added dropwise thereto, and
the mixture was stirred at 0°C for 1 hour. To the mixture was added water, and the mixture was extracted with dichlo-
romethane. The obtained organic layer was washed with 5% aqueous solution of citric acid and a saturated aqueous
solution of sodium hydrogen carbonate, dried over anhydrous magunesium sulfate, and concentrated under reduced
pressure to obtain Compound 14 (10.1 g, 97%). 1H-NMR(CDCI3)5:1.96 (br, 4H), 3.62 (s, 4H), 4.60 (s, 2H), 5.22 (d, J =
12.0 Hz, 1H), 5.30 (d, J = 16.0Hz, 1H), 5.86-5.99 (m, 1H)

Second step

[0160] To a solution of Compound 14 (0.9 g, 4.39 mmol), potassium carbonate (60 mg, 0.44 mmol) and tetraethyl-
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aminium -perchlorate (50 mg, 0.22 mmol) in methanol (30 mL) were immersed carbon electrode (anode) and platinum
electrode (cathode), and the mixture was flushed with a constant current of 0.1A with stirring at room temperature for 6
hours. To the mixture were added ethyl acetate and water, and the mixture was extracted with ethyl acetate. The obtained
organic layer was dried over anhydrous magunesium sulfate, and concentrated under reduced pressure to obtain Com-
pound 15 (992 mg, 96%). 1TH-NMR(CDCI3)5:1.81-2.15 (m, 3H), 2.39 (t, J = 12.0Hz, 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)

Third step
[0161] Compound 16 was obtained in the same manner as in the seventh and eighth steps in reference example 1.
Fourth step

[0162] The optical resolution of Compound 16 (870 mg, 2.41 mmol) by Waters SFC30 System (Daicel CHIRALPAK
IB, liquefied carbon dioxide-methanol) g ave Compound i2 (270mg, 31%).

Analysis condition
<Waters SFC30 System (SPRC4 - 5N406)>
[0163]

Column: CHIRALPAK IB/SFC (5um, i.d.250x4.6mm) (DAICEL)

Flow rate: 8.0 mL/min; UV detection wavelength: 254nm

Back pressure: 100 bar

Mobile phase: [A]: liquefied carbon dioxide, {B]: methanol

Gradient: 5% solvent [B] was kept for 1 minute, a linear gradient of 5% to 40% solvent [B] was carried out in 6
minutes, 40% solvent [B] was kept for 2 minutes, and 5% solvent [B] was kept for 1 minute.

Elution time: 7.3 minutes

Reference example 3

[0164]
OBn OBn O OBn O
RN CO?H—>Of/\{LO/\CF3 — O OO, —
S X M NHBoc
17 18 19
OMe OBn O
OBn O KNAHOC 0 e O/\CF3 OBn O
\)\ 21 O
© = O/\CF:; ———— X N“NH — w/
N PL K
N NH, K\NAIIOC N
20 | 09 23
OBn O OBn O
o) 0]
X N Xy N
—l- ——
SNy NN
Boc H
24 i3
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First step

[0165] To a solution of Compound 17 (4.00 g, 16.3 mmol) in dichloromethane (40mL) were added oxalyt dichloride
(1.56 mL, 17.9 mmol) and DMF (0.013 mL, 0.162 mmol) under iced-bath, and the mixture was warmed up to room
temperature and stirred for 5 hours. The mixture was concentrated under reduced pressure, and the obtained residue
was dissolved in dichloromethane (40 mL), 2,2,2-trifluoroethanol (2.44 g, 24.4 mmol), triethylamine (4.50 mL, 32.5 mmol)
and 4-(dimethylamino)pyridine (99.0 mg, 0.812 mmol) were added thereto under iced-bath, and the mixture was warmed
up to room temperature and stirred for 1 hour. The mixture was concentrated under reduced pressure and to the obtained
residue was added 1mol/L. aqueous solution of hydrochloric acid, and the mixture was extracted with ethyl acetate. The
obtained organic layer was washed with 1mol/L aqueous solution of hydrochloric acid and brine, dried over anhydrous
magunesium sulfate to obtain Compound 18 (5.33 g, 100%).

1H-NMR (CDCI3)3: 4.64 (q, 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).

Second and third steps

[0166] Compound 20 was obtained in the same manner as in the fifth and sixth steps in reference example 1.
1H-NMR (CDCI3)3: 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).

Fourth and fifth steps

[0167] Compound 23 was obtained in the same manner as in the seventh step in reference example 1.
LC/MS (ESI):m/z = 342.1 [M+H]*, RT=1.00,1.09 min, method (1)

Sixth step

[0168] To a solution of Compound 23 (820 mg, 2.40 mmol) in dichloromethane (16.5 mL) were added Boc20 (0.837
mL, 3.60 mmol), triethylamine (0.499 mL, 3.60 mmol) and 4-(dimethylamino)pyridine (44.0 mg, 0.360 mmol), and the
mixture was stirred at room temperature for 3.5 hours. To the mixture was added 1mol/L aqueous solution of hydrochloric
acid and the mixture was extracted with ethyl acetate. The obtained organic layer was washed with 1mol/l. aqueous
solution of hydrochloric acid and brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure.
The obtained residue was purified by silica gel column chromatography (chloroform-methanol) to obtain Compound 24
(593 mg, 56%) and Compound i3 (170 mg, 16%).

Compound 24:L.C/MS (ESI):m/z = 441.9 [M+H]*, RT=1.67 min, method (1) Seventh step

[0169] Compound 24 (547 mg, 1.24 mmol) was dissolved in acetic acid (5.5 mL) and the mixture was stirred at 80°C
for 5 hours. The mixture was concentrated under reduced pressure and the obtained residue was purified by silica gel
column chromatography (chloroform-methanol) to obtain Compound i3 (454 mg, 100%).

1H-NMR (CDCI3)5: 1.46 (d, J = 6.4 Hz, 3H), 3.45 (dd, J = 10.5, 10.5 Hz, 1 H), 3.55 (dd, J = 11.7, 4.3 Hz, 1H), 3.92 (dd,
J =11.7, 3.6 Hz, 1H), 3.95-4.0 1 (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, J = 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).

Example 1
[0170]
OBn O OH O
O\ N/\(B O\ N/E
LR N
oo 5)\/ — r_\J__)\/
) L)
25 -2
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First step

[0171] Compound i1 (1100 g, 3360 mmol) and 7,8-difluoro-6,11-dihydrodibenzothiepine-11-ol (977 g, 3697 mmol)
were suspended in 50wt% T3P in ethyl acetate (3208 g, 5041 mmol) and ethyl acetate (1.1 L). To the mixture was added
methanesulfonic acid (436 ml, 6721 mmol) at room temperature and the mixture was stirred at 70°C for 5.5 hours. To
the mixture was added water under ice-water bath and the mixture was stirred at room temperature for 1 hour. THF was
added thereto and the mixture was extracted with ethyl acetate. The obtained organic layer was washed with water and
8% aqueous solution of sodium hydrogen carbonate, dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The obtained residue was dissolved in THF (5.5 L) and potassium carbonate (790 g, 5713 mmol)
was added thereto. The mixture was warmed up to 50°C, benzyl bromide (240 ml, 2016 mmol) was added dropwise
thereto, and the mixture was stirred at 60°C for 8.5 hours. To the mixture was added dropwise 2mol/L. agueous solution
of hydrochloric acid under ice-water bath, and the mixture was stirred at room temperature for 10 minutes and extracted
with ethyl acetate. The obtained organic layer was washed with water and 8% aqueous solution of sodium hydrogen
carbonate and dried over anhydrous magnesium sulfate. An activated carbon (Norit SX-2, 240 g) was added thereto,
the mixture was filtered through Celite, and the filtrate was concentrated under reduced pressure To the obtained residue
was added ethyl acetate and hexane and the presipitated solid was filtered to obtain Compound 25 (1019 g, 1776 mmol,
53%).

TH-NMR (CDCi,): 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, J = 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), 6.77 (1H, d, J =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).

Second step

[0172] To a solution of Compound 25 (1200 g, 2092 mmol) in DMA (3.6 L) was added lithium chloride (443g, 10.5
mol) at room temperature, and the mixture was stirred at 80°C for 3 hours. To the mixture were added acetone (1.2L),
0.5mol/L aqueous solution of hydrochloric acid (6.0 L) and water (2.4 L) under ice-watre bath, and the mixture was stirred
for 1 hour. The presipitated solid was filtered. The obtained solid was dissolved in chloroform, isopropyl ether was added
thereto, and the presipitated solid was filtered to obtain Compound I11-2 (950 g, 1965 mmol, 94%).

TH-NMR (CDCl5)3: 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).

Example 2
[0173]
OBn O OH O
SN N/E SN N/\(L
i1 N N\NJ\, Y N~N)\’
26 -1
First step

[0174] Compound i1(400mg, 1.22mmol) and 8,11-dihydrodibenzothiepine-11-ol (418mg, 1.83mmol) were dissolved
in 50% T3P in ethyl acetate (7.27 mL, 12.2 mmol) and the mixture was stirred in a sealed tube at 110°C for 1.5 hours.
To the mixture was added water and the mixture was extracted with ethyl acetate. The obtained organic layer was
washed with brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The obtained residue
was purified by silica gel column chromatography (chloroform-methanol and ethyl acetate-methanol) to obtain Compound
26 (316 mg, 47%).

1H-NMR (CDCI3)3: 2.86 (dd, J = 11.4, 11.4Hz, 1H), 3.26-3.40 (m, 2H), 3.55 (d, J = 13.4Hz, 1H), 3.70 (d, J = 10.4Hz,
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1H), 3.86 (d, J = 10.4Hz, 1H), 4.48 (d, J = 9.5Hz, 1H), 4.66 (d, J = 13.4Hz, 1H), 5.20 (s, 1H), 5.43-5.50 (m, 2H ), 5.63
(d, J = 10.9Hz, 1H), 5.79 (d, J = 7.8Hz, 1H), 6.40 (d, J = 7.7Hz, 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).

Second step

[0175] Compound Ill-1 was obtained in the same manner as in the second step in example 1.

1H-NMR (CDCI3)8: 2.98 (dd, J = 13.0, 12.3Hz, 1H), 3.46 (dd, J = 13.1, 10.0 Hz, 1H), 3.55-3.63 (m, 2H), 3.79 (d, J =
11.4Hz, 1H), 3.96 (d, J = 11.0Hz, 1 H), 4.62-4.66 (m, 2H), 5.26 (s, 1H), 5.52 (d, J = 13.4Hz, 1H), 5.75 (d, J = 7. 7Hz,
1H), 6.70 (d, J = 7.7Hz, 1H), 6.79-6.85 (m, 1H), 7.05-7.12 (m, 3H), 7.23 (d, J = 7.4Hz, 1H), 7.30 (t, J = 7.3Hz, 1H), 7.36
(d, d = 7.4Hz, 1H), 7.44 (t, J = 7.4Hz, 1H).

Example 3

[0176]

First step

[0177] Compound 27 (290 mg, 0.880 mmol) and Compound i1 (240 mg, 0.733 mmol) were dissolved in 50% T3P in
ethyl acetate (2.4mL) and the mixture was stirred in a sealed tube at 100°C for 1.5 hours. To the mixture was added
water and the mixture was extracted with ethyl acetate. The obtained organic layer was washed with brine, dried over
anhydrous magnesium sulfate, and concentrated under reduced pressure. The obtained residue was purified by silica
gel column chromatography (chloroform-ethyl acetate-methanol) to obtain Compound 28 (106 mg, 24%).
1H-NMR(CDCI3)8:2.37 (s, 3H), 2.94-3.03 (m, 1H), 3.15-3.23 (m, 1H), 3.28 (t, J = 10.4Hz, 1H), 3.58 (d, J = 13.2Hz, 1H),
3.66 (dd, J = 3.2Hz, 11.6Hz, 1H), 3.84 (dd, J = 2.8Hz, 10.8Hz, 1H), 4.40-4.52 (m, 2H), 5.49 (t, J = 13.6Hz, 2 H), 5.60
(d, J = 10.4Hz, 2H), 5.78 (d, J = 7.6Hz, 1H), 6.41 (d, J = 7.2Hz, 1 H), 6.66-6.71 (m, 1H), 6.98-7.12 (m, 4H), 7.21 (d, J =
7.6Hz, 1H), 7.30-7.42 ( m, 4H), 7.56-7.61 (m, 2H).

Second step

[0178] To a solution of Compound 28 (100 mg, 0.168 mmol) in methanol (1 mL) was added 2mol/L aqueous solution
of sodium hydroxide (252 pL, 0.504 mmol) and the mixture was stirred at room temperature for 1 hour. To the mixture
was added 2mol/L aqueous solution of hydrochloric acid (0.3mL) and the mixture was extracted with chloroform. The
obtained organic layer was concentrated under reduced pressure. The obtained residue was dissolved in DMA (1.0 mL),
lithium chloride (35.6 mg, 0.839 mmol) was added thereto, and the mixture was stirred at 100°C for 15 hours. The mixuter
was purified by reversed phase silica gel column chromatography (acetonitrile-water) to obtain Compound 111-24 (20
mg, 26%).

1H-NMR(CDCI3)8:3.09 (t, J = 11.2Hz, 1H), 3.40-3.58 (m, 3H), 3.76 (d, J = 1 0.8Hz, 1H), 3.91 (d, J = 10.8Hz, 1H), 4.66
(d, J =13.2Hz, 1H), 4.73 (d, J = 9.6Hz, 1H), 5.50 (d, J = 13.6Hz, 1H), 5.79 (d, J = 6.8Hz, 1H), 6.25 (s, 1H), 6.61-6.70
(m, 2H), 6.79 (d, J = 6.8Hz, 1H), 6.93-7.08 (m, 3H), 7.10-7.19 (m, 2H).

[0179] The following example compounds were synthesized from commercially available compounds or intermidiates
described in reference example according to the above examples.
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[Table 1]
No. Structure H-NMR or LC/MS
OH O
O\ N7 | THNMR (€DCI) 5 : 299 t U= 124 Hz, 1H), 343-3.61 (m, 3H), 3.81 (d. J
SN. I & | =120Hz 1H),3.96(d, J = 11.0 Hz, 1H), 4.59 (d, J = 9.8 Hz, 1H), 4.66 (d, J
-3 N = 13.2 Hz, 1H), 5.26 (s, 1H), 5.54 (d, J = 13.4 Hz, 1H), 5.75 (d, J = 8.2 Hz,
3 1H), 6.69 (d, J = 7.7 Hz, 1H), 6.84 (t, J = 7.0 Hz, 1H), 6.98-7.05 (m, 2H),
£ O O 7.07-7.12 (m, 3H), 7.22 (t, J = 7.0 Hz, 1H).
s
OH O
Oy N 1H-NMR (CDCI3) 8 : 3.09 (t, J = 12.7 Hz, 1H), 3.48 (t, J = 11.9 Hz, 1H), 3.59
SN ANO | (6= 11.2H2, 2H), 382 (0, J = 1.7 Hz, 1H), 3.94 (d, J = 10.9 Hz, 1H), 453
lll-4 N (d, J=10.2Hz, 1H),4.71(d, J = 13.6 Hz, 1H), 5.68 (d, J = 13.2 Hz, 1H), 5.77
(d,J=7.5Hz, 1H), 6.26(s, 1H),6.81-6.88 (m, 2H), 7.07-7.16 (m, 3H),7.26-7.28
(m, 1H), 7.35 (t, J = 7.7 Hz, 1H), 7.40 (d, J = 8.2 Hz, 1H).
ci
OH O |
O A AN 1H-NMR(CDCI3)5 :2.34 (d, J = 13.2Hz, 1H), 2.57 (d, J = 12.4Hz, 1H),
TN | 270287 (m, 1H), 200-3.01 (m, 2H), 3,58 (4, J = 13.6Hz, 1H), 4.67 (dd, J =
5 X N~N)\/5 2.4Hz, 10.8Hz, 1H), 5.03-5.08 (m, 1H), 5.12 (s, 1H), 5.53 (d, J = 13.6Hz, 1H),
H 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), 7.31 (t, J = 8.0Hz, 1H), 7.37 (d, J = 6.4 Hz,
1H), 7.45 (t, J = 7.6Hz, 1H)
s
OH O
NN 1H-NMR(CDCI3)5 :1.64-1.69 (m, 2H), 1.88-1.96 (m, 2H), 2.60-2.70 (m, 1H),
SN 3.58 (d, J = 13.2Hz, 1H), 3.80-3.96 (m, 4H), 4.52-4.67 (m, 2H), 5.21 (s, 1H),
-7 N 5.53 (d, J = 13.2Hz, 1H), 5.78 (d, J = 7.6Hz, 1H), 6.69 (d, J = 7.6Hz, 1H),
H 6.78-6.85 (m, 1H), 7.00-7.09 (m, 3H), 7.20 (d, J = 7.6Hz, 1H), 7.29 (t, J =
7.2Hz, 1H), 7.35 (d, J = 7.2Hz, 1H), 7.42 (t, J = 7.2Hz, 1H).
s
o ™7 1H-NMR(CDCI3)5 :1.90-1.99 (m, 1H), 2.26-2.32 (m, 1H), 2.60-2.68 (m, 1H),
X N’\(} 3.38-3.43 (m, 1H), 3.55-3.64 (m, 2H), 3.90 (dd, J = 3.6Hz, 12.8Hz, 1H),
SN AN | 4:00-4.06 (m, 1H), 4.63 (dd, J = 2.4Hz, 14.2Hz, 1H), 4.70-4.75 (m, 1H), 5.06
-8 N (s. 1H), 552 (d, J = 13.2Hz, 1H), 5.84 (d, J = 7.6Hz, 1H), 6.69 (d, J = 7.6Hz,
: 1H), 6.80-6.85 (m, 1H), 7.03 (d, J = 7.6Hz, 1H), 7.10 (d, J = 4.0Hz, 2H), 7.17
O (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, 1H)
OH O
o
NN 1H-NMR(CDCI3)s :2.37 (d, J = 13.2Hz, 1H), 2.57 (d, J = 12.4Hz, 1H),
Ny 2.79-2.87 (m, 1H), 2.90-3.03 (m, 2H), 4.08 (d, J = 13.6Hz, 1H), 4.64 (d, J =
-9 = 10.8Hz, 1H), 5.05 (d, J = 12.0Hz, 1H), 5.19 (s, 1H), 5.25-5.32 (m, 1H), 5.78

(d, J = 7.6Hz, 1H), 6.66 (d, J = 7.6Hz, 1H), 6.84 (¢, J = 7.6Hz, 1H), 6.90-7.20
(m, 5H).
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[Table 2]

No.

Structure

H-NMR or LC/MS

-
10

1H-NMR(CDCI3)5 :3.06 (t, J = 11.6Hz, 1H), 3.47 (t, J = 11.2Hz, 1H), 3.50-3.63
(m, 2H), 3.80 (d, J = 11.6Hz, 1H), 3.94 (d, J = 11.2Hz, 1H), 4.58 (d, J = 9.6Hz,
1H), 4.69 (d, J = 13.6Hz, 1H), 5.57 (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).

i
11

1H-NMR(CDCI3) :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), 3.97 (d, J = 10.8Hz, 1H), 4.03 (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 = 8.8Hz, 1H), 7.04-7.16 (m, 3H).

-
12

1H-NMR(CDCI3)8 :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), 4.58 (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), 7.03 (d, J = 7.6Hz, 1H), 7.06-7.16 (m, 3H), 7.21 (t, J
= 8.8Hz, 1H).

-
13

F

1H-NMR(CDCI3)5 :3.04 (t, J = 12.0Hz, 1H), 3.47 (t, J = 12.0Hz, 1H), 3.58 (t, J =
10.8Hz, 1H), 3.69 (d, J = 13.6Hz, 1H), 3.81 (d, J = 12.0Hz, 1H), 3.94 (d, J =
11.2Hz, 1H), 4.57 (d, J = 13.6Hz, 1H), 4.69 (d, J = 14.0Hz, 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).

-
14

1 H-NMR (CDCI3)  : 3.00-3.07 (m, 1H), 3.47 (td, J = 12.0, 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 = 7.8 Hz, 1H), 6.70 (d, J = 7.8 Hz, 1H), 6.82-6.86 (m, 1H),
6.98 (dd, J = 8.7, 2.5 Hz, 1H), 7.07-7.16 (m, 4H), 7.35 (dd, J = 8.3, 5.5 Hz, 1H).

-
15

1 H-NMR (CDCI3) § : 3.02-3.09 (m, 1H), 3.47 (td, J = 11.9, 2.6 Hz, 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), 4.69 (dd, J = 13.6, 2.3 Hz, 2H), 5.20 (s, 1H), 5.47 (d, J =
13.4 Hz, 1H), 5.75 (d, J = 7.8 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).
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[Table 3}

No.

Structure

H-NMR or LC/MS

1-16

OH ©

1 H-NMR (CDCI3) 5 : 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 = 12.0, 3.2
Hz, 1H), 3.95 (dd, J = 11.0, 3.0 Hz, 1H), 4.58 (dd, J = 10.0, 3.1 Hz, 1H), 4.70
(dd, J = 13.6, 2.3 Hz, 1H), 5.63 (d, J = 13.6 Hz, 1H), 5.80 (d, J = 7.8 Hz, 1H),
5.95 (s, 1H), 6.76 (dd, J = 7.8, 1.4 Hz, 1H), 6.82 (t, J = 7.8 Hz, 1H), 7.06 (d,
J=7.8 Hz, 1H), 7.10 (t, 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).

n-17

1 H-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 = 7.4 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).

-18

1H-NMR(CDCI3)5 :2.39 (s, 3H), 3.00 (t, J = 11.6Hz, 1H), 3.47 {t, 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).

-19

1 H-NMR (CDCI3) 5 : 2.95-3.03 (m, 1H), 3.43-3.49 (m, 2H), 3.59 (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), 4.08
(d, J = 13.7 Hz, 1H), 4.60 (dd, J = 10.0, 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

1H-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).

n-21

1H-NMR(CDCI3)5 :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 = 7.2Hz, 1H), 6.81-6.88 (m, 1H), 6.96-7.02 (m,
1H), 7.05-7.17 (m, 4H).
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[Table 4]
No. Structure H-NMR or LC/MS
OH O =
> N N/\| 1H-NMR (CDCI3) & : 1.22(d, J = 7.2 Hz, 3H), 3.49-3.58 (m, 4H), 3.95 (dd,
a N. )‘/0 J=10.8, 2.8 Hz, 1H), 4.08 (d, J = 13.8 Hz, 1H), 4.74 (dd, J = 10.0, 2.8 Hz,
-22 Q 1H), 4.99-5.05 (m, 1H), 5.22 (s, 1H), 5.30 (dd, J = 13.8, 2.3 Hz, 1H), 5.75
(d, J=7.8 Hz, 1H), 6.69 (d, J = 7.7 Hz, 1H), 6.84 (t, J = 7.0 Hz, 1H),
F 6.97-7.02 (m, 2H), 7.08-7.14 (m, 3H).
F S
OH O
(o) N N
N 1 H-NMR (CDCI3) § : 1.29-1.87 (m, 8H), 2.67 (td, J = 13.5, 2.6 Hz, 1H),
1-23 \ N 3.54-3.66 (m, 5H), 4.08 (d, J = 13.7 Hz, 1H), 4.47 (dd, J = 12.0, 2.3 Hz,
= O 1H), 4.61(dd, J = 13.8, 3.1 Hz, 1H), 5.24-5.33 (m, 2H), 5.79 (d, J = 7.8 Hz,
e O O 1H), 6.68 (d, J = 7.5 Hz, 1H), 6.83-6.87 (m, 1H), 6.98-7.15 (m, 5H).
/ Q
OH O
0. "N N 1H-NMR (CDCI3) 6 :1.47-1.75 (4H, m), 1.80-2.02 (2H, m), 2.53 (1H, t, J =
SN 12.1Hz), 3.57 (1H, d, J = 13.1 Hz), 4.30 (1H, d, J = 11.1 Hz), 4.70 (1H, d,
111-25 “Q J =138.1 Hz), 5.21 (1H, s), 5.59 (1H, d, J = 13.4 Hz), 5.80 (1H,d, J=7.3
~ Hz), 6.69 (1H, d, J = 7.6 Hz), 6.81 (1H, s), 7.08-7.11 (3H, m), 7.20-7.44
Ol
OH O
(o] x N
SN | F 1 H-NMR (CDCI3) § : 1.82-2.17 (5H, m), 2.59-2.76 (1H, m), 2.84 (1H, t, J
I1-26 “N '%F =11.5Hz) 4.09 (1H, d, J = 13.8 Hz), 4.63-4.69 (2H, m), 5.22 (1H, s), 5.27
z F (1H, dd, J = 13.9, 2.4 Hz), 5.79 (1H, d, J = 7.7 Hz), 6.68 (1H, d, J = 7.7
Q Hz), 6.83-6.87 (1H, m), 7.15-6.96 (5H, m).
F .
]
F
OH O
(o] N N
O 1H-NMR (CDCI3) 5 : 1.49-1.79 (m, 4H), 1.89 (d, J = 10.4 Hz, 1H), 1.99 (d,
x N‘Lq_ J=11.8Hz, 1H), 2.54 (td, d = 12.7, 2.4 Hz, 1H), 3.93(d, J = 14.4 Hz, 1H),
-27 = 4.27 (dd, J = 11.4, 2.6 Hz, 1H), 4.73 (d, J = 14.7 Hz, 1H), 5.35 (s, 1H),
O 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 (m, 2H), 7.78-7.81 (m, 1H).
F o
1H-NMR (CDCI3)$ : 1.79(d, J=7.2 Hz, 3H), 3.33-3.40 (m, 1H), 3.46-3.75
(m, 5H), 3.94 (dd, J = 11.0, 2.9 Hz, 1H), 4.43 (dd, J = 9.7, 2.7 Hz, 1H), 5.58
1-28 (d, J=13.6 Hz, 1H), 5.81 (d, J = 7.7 Hz, 1H), 6.00 (s, 1H), 6.65(d, J=7.7

Hz, 1H), 6.82-6.88 (m, 1H), 6.94-7.01 (m, 2H), 7.11 (t, J = 9.2 Hz, 1H),
7.7 (d, J = 7.5 Hz, 1H), 7.39-7.44 (m, 1H).
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[Table 5]
No. Structure H-NMR or LC/MS
OH O
0 = N 1H-NMR (CDCI3) § : 1.62-1.69 (m, 1H), 1.90 (t, = 12.4 Hz, 1H), 2.13 (d, J
a N =13.7 Hz, 1H), 2.38-2.46 (m, 2H), 4.09-4.20 (m, 3H), 4.32 (d, J = 6.3 Hz,
11-29 § 1H), 4.37-4.41 (m, 2H), 4.71 (dd, J = 13.7, 3.4 Hz, 1H), 5.23 (s, 1H), 5.36
(dd, J =13.7, 2.6 Hz, 1H), 5.79 (d, J = 7.8 Hz, 1H), 6.68 (d, J = 7.8 Hz, 1H),
F 6.82-6.87 (m, 1H), 6.94-6.99 (m, 1H), 7.05-7.15 (m, 4H).
F
OH O
o) N N 1 H-NMR (CDCI3) § : 1.78 (d, J = 7.2 Hz, 3H), 3.26-3.32 (m, 1H), 3.44-3.60
(m, 3H), 3.72(dd, J = 11.7, 2.6 Hz, 1H), 3.94 (dd, J = 11.2, 2.9 Hz, 1H), 4.42
N (o]
111-30 f;l (dd, J=9.9, 2.8 Hz, 1H), 5.29 (s, 1H), 5.54 (d, J = 13.6 Hz, 1H), 5.76 (d, J
A =7.8Hz, 1H),6.71(d, J = 7.7 Hz, 1H), 6.81-6.86 (m, 1H), 6.96-7.04 (m, 2H),
F O 7.07-7.11 (m, 3H), 7.23-7.25 (m, 1H).
S
111-31 LC/MS (ESI):m/z = 480 [M+H]*, RT=1.81 min, method (1)
OH O
o 1H-NMR (CDCI3) & : 1.78 (d, J = 7.2 Hz, 3H), 3.25-3.30 (m, 1H), 3.44-3.51
= N .
SN ] 0 (m, 2H), 3.54-3.59 (m, 2H), 3.71 (dd, J = 11.5, 2.6 Hz, 1H), 3.94 (dd, J =
n-32 s_':l_ 11.2, 2.8 Hz, 1H), 4.45 (dd, J = 10.0, 2.8 Hz, 1H), 5.28 (s, 1H), 5.51 (d, J =
- 13.4 Hz, 1H), 5.77 (d, J = 7.7 Hz, 1H), 6.72 (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).
S
OH O
0 N N
N 1H-NMR(CDCI3)5 : 0.85(s, 3H), 0.97(s, 3H), 1.34-2.00(m, 4H), 2.62-2.66
1-33 X ‘u (m, 1 H),4.05(d, J=13.6Hz, 1H), 4.40-4.48(m, 1H), 4. 56-4.63(m, 1 H), 5.24
= (s, 1H), 5.30-5.35(s, 1 H), 5.80(d, J=7.6Hz, 1H), 6.68(d, J=7.6Hz, 1H),
E Q 6.78-6.90(m, 1H), 6.95-7.15(m, 4H), 7.16-7.22(m, 1H)
F
OH O E
o S N F 1 H-NMR (CDCI3) 5 : 1.86-2.18 (4H, m), 2.30-2.46 (1H, m}, 2.90 (1H, dd, J
a U N. =30.0, 13.9Hz),4.07 (1H, d, J = 13.7 Hz), 4.41-4.48 (1H, m), 4.99-5.06 (1H,
i11-34 5 m), 5.20 (1H, s), 5.30 (1H, dd, J = 13.7, 2.4 Hz), 5.78 (1H, d, J = 7.8 Hz),

6.68 (1H, d, J = 7.8 Hz), 6.83-6.87 (1H, m), 7.00 (1H, dd, J = 8.3, 4.1 Hz),
7.06-7.17 (4H, m).
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(continued)

No. Structure H-NMR or LC/MS
OH O
(o) N N
N 1H-NMR(CDCI3)8 :0.89(s, 3H), 0.95(s, 3H), 1.25-2.20(m, 4H), 2.39(d,
Il-35 x *N J=12.4Hz, 1H), 4.05(d, J=12.4Hz, 1H), 4.20-4.28(m, 1H), 4.39-4.44(m, 1H),
= 5.20(m,1 H), 5.33-5.38(m, 1H), 5.78(d, J=7.6Hz, 1H), 6.68(d, J=7.6Hz, 1H),
E Q 6.80-6.83(m, 1H), 6.88-7.18(m, 5H)
F
[Table 6]
No. Structure H-NMR or LC/MS
OH O
o x N 1H-NMR(CDCI3)8 :0.18-0.25(m, 1H), 0.26-0.35(m, 1H), 0.36-0.50(m, 2H),
- x-N. 0.76-0.83(m, 1H), 0.98-1.40(m, 1H), 1.60-2.24(m, 4H), 2.60-2.70(m, 1H),
36 Q 4.04(d, J=13.6Hz, 1H), 4.32-4.48(m, 1H), 4.69-4.75(m, 1H), 5.26(s, 1H),
O 5.77(d, J=8.0Hz, 1H), 6.69(d, J=8.0Hz, 1H), 6.80-6.90(m, 1H), 7.00-7.18(m,
F 5H)
S
F
OH O E E
O\ N/\K
N 1H-NMR (CDCI3) 5 : 3.26 (dd, J = 14.6, 5.7 Hz, 1H), 3.85-4.11 (m, 4H), 4.68
- A ‘N’ \’0 (dd, J=10.4, 3.6 Hz, 1H), 5.07 (d, J = 14.7 Hz, 1H), 5.22-5.27 (m, 2H), 5.74
37 B (d,J=7.7Hz, 1H),6.69(d, J=7.5Hz, 1H), 6.85(t, J = 6.9 Hz, 1H), 6.97-7.15
O O (m, 5H).
F
F
OH O
0,
= N g 1H-NMR (CDCI3) 6 : 1.49-1.79 (m, 2H), 1.91 (d, J = 11.9 Hz, 1H), 2.08-2.13
- ™ N“N (m, 1H), 2.47-2.62 (m, 2H), 4.07-4.10 (m, 1H), 4.35 (dd, J = 11.9, 2.3 Hz,
38 = F F 1H), 4.84 (dd, J = 13.4, 4.0 Hz, 1H), 5.25 (s, 1H), 5.31 (dd, J = 13.9, 2.4 Hz,
~ 1H), 5.79 (d, J = 7.7 Hz, 1H), 6.69 (d, J = 7.9 Hz, 1H), 6.83-6.87 (m, 1H),
F 6.97-7.00 (m, 1H), 7.06-7.15 (m, 4H).
E
OH Q
o) N N 1H-NMR(CDCI3)$ :1.31-1.44 (m, 1H), 1.58 (q, J = 11.6Hz, 1H), 2.05 (d, J
| | = 10.8Hz, 1H), 2.26 (d, J = 11.6Hz, 1H), 2.47 (t, J = 11.2Hz, 1H), 3.31 (s,
- x N‘u (o 3H), 3.40-3.48 (m, 1H), 4.06 (d, J = 13.6Hz, 1H), 4.24 (d, J = 10.0Hz, 1H),
39 z 4.68-4.76 (m, 1H), 5.23 (s, 1H), 5.34 (d, J = 13.6Hz, 1H), 5.78 (d, J = 7.6Hz,

1H), 6.68 (d, J = 7.6Hz, 1H), 6.84 (t, J = 7.6Hz, 1H), 6.95-7.00 (m, 1H),
7.03-7.15 (m, 4H).
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(continued)
No. Structure H-NMR or LC/MS
OH O
N N 1 H-NMR (CDCI3) § : 0.94 (3H, d, J =7.2 Hz), 1.45-1.86 (5H, m), 1.86-2.12
" ~ N, (1H, m), 2.79 (1H, dd, J = 13.3, 3.5 Hz), 4.05 (1H, d, J = 13.7 Hz), 4.27 (1H,
40 Q dd, J = 11.6, 2.4 Hz), 4.56 (1H, d, J = 13.2 Hz), 5.36 (1H, dd, J = 13.6, 2.4
O O Hz), 5.20 (1H, s), 5.79 (1H, d, J = 7.7 Hz), 6.69 (1H, d, J = 7.4 Hz), 6.81-6.87
F (1H, m), 6.95-7.01 (1H, m), 7.05-7.14 (4H, m).
F
OH O
SN 1 H-NMR (CDCI3) 6 : 0.96 (3H, d, J = 6.5 Hz), 1.16-1.20 {1H, m), 1.34-1.40
| | (1H, m), 1.64-1.79 (3H, m),. 1.85-1.89 (1H, m), 2.52 (1H, td, J = 13.1, 2.6
- x N~u Hz), 4.05 (1H, d, J = 13.8 Hz), 4.28 (1H, dd, J = 11.5, 2.2 Hz), 4.70 (1H, dd,
41 z J=13.3,3.6 Hz), 5.23 (1H, s), 5.36 (1H, dd, J = 13.7, 2.4 Hz), 5.79 (1H, d,
O O J=7.8Hz), 6.68 (1H, d, J = 7.5 Hz), 6.82-6.86 (1H, m), 6.98 (1H, dd, J =
F 8.3, 5.3 Hz),7.02-7.15 (4H, m).
F
[Table 7)
No. Structure H-NMR or LC/MS
OH
N NN 1H-NMR (CDCI3) § : 0.91 (3H, d, J = 6.6 Hz), 1.22-1.29 (2H, m), 1.57-1.87
- N (5H, m), 1.96 (1H, d, J = 13.6 Hz), 2.18 (1H, t, J = 12.4 Hz), 4.05 (1H, d, J =
42 N 13.9 Hz), 4.25 (1H, dd, J = 11.4, 2.5 Hz), 4.57-4.65 (1H, m), 5.22 (1H, s), 5.35
O O (1H, dd, J = 13.8, 2.4 Hz), 5.78 (1H, d, J = 7.6 Hz), 6.68 (1H, d, J = 7.8 Hz),
F 6.82-6.86 (1H, m), 6.94-7.01 (1H, m),7.03-7.15 (4H, m).
4 s
OH O , -
o 1 H-NMR (CDCI3) § : 1.55 (1H, ddd, J = 26.3, 13.0, 4.6 Hz), 1.74 (1H, g, J =
XN 12.3 Hz), 1.89 (1H, d, J = 13.1 Hz), 2.09 (1H, d, J = 12.7 Hz), 2.58 (1H, td, J =
- Ny F' | 13.2, 2.6 Hz), 2.40-2.52 (1H, m), 3.54 (1H, d, J = 13.4 Hz), 4.35 (1H, dd, J =
43 T 11.7, 2.3 Hz), 4.84 (1H, dd, J = 13.4, 3.8 Hz), 5.23 (1H, s), 5.57 (1H, d, J= 13.4
Hz), 5.80 (1H, d, J = 7.7 Hz), 6.69 (1H, d, J = 7.7 Hz), 6.82-6.86 (1H, m), 6.98
(1H, td, J = 8.2, 2.6 Hz), 7.07-7.14 (4H, m), 7.20 (1H, dd, J = 8.3, 5.5 Hz).
1H-NMR(CDCI3)$ :1.83-2.00 (m, 1H), 2.08-2.23 (m, 2H), 2.37 (t, J = 13.6Hz,
m 1H), 2.74 (t, J = 13.2Hz, 1H), 3.63 (d, J = 13.6Hz, 1H), 4.51 (d, J = 11.6Hz,
a4 1H), 4.76-4.84 (m, 1H), 5.54 (d, J = 13.2Hz, 1H), 5.79 (d, J = 8.0Hz, 1H), 5.87
(s, 1H), 6.77 (d, J = 7.2Hz, 1H), 6.85 (t, J = 7.2Hz, 1H), 7.04-7.18 (m, 5H),
7.35-7.43 (m, 1H).
1H-NMR(CDCI3)8 :0.82 (s, 3H), 0.96 (s, 3H), 1.30-1.61 (m, 4H), 2.71 (t, J =
- 13.2Hz, 1H), 1.99 (d, J = 12.8Hz, 1H), 2.54 (t, J = 12.8Hz, 1H), 4.04 (d, J =
45 13.6Hz, 1H), 4.27 (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).
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(continued)
No. Structure H-NMR or LC/MS
OH O
SN Y 1H-NMR(CDCI3)5 :1.83-2.00 (m, 1H), 2.07-2.27 (m, 2H), 2.37 (t, J = 13.2Hz,
0. SN QF 1H), 2.67 (t, J = 13.2Hz, 1H), 3.54 (d, J = 13.2Hz, 1H), 4.51 (d, J = 11.2Hz,
4 N L 1H), 4.75-4.82 (m, 1H), 5.24 (s, 1H), 5.50 (d, J = 13.2Hz, 1H), 5.77 (d, J =
: 7.2Hz, 1H), 6.68 (d, J = 7.6Hz, 1H), 6.80-6.86 (m, 1H), 6.95-7.02 (m, 1H),
F 7.05-7.14 (m, 4H), 7.16-7.23 (m, 1 H)
S
OH O
O AN AN 1H-NMR(CDCI3)5 :0.82 (s, 3H), 0.97 (s, 3H), 1.24-1.44 (m, 2H), 1.46-1.60 (m,
" L /O< 2H), 2.58-2.68 (m, 1H), 3.50 (d, J = 13.2Hz, 1H), 4.44 (dd, J = 2.8Hz, 11.6Hz,
p N 1H), 4.57 (dd, J = 2.8Hz, 13.2Hz, 1H), 5.23 (s, 1H), 5.58 (d, J = 13.6Hz, 1H),
5.78 (d, J = 7.6Hz, 1H), 6.68 (d, J = 7.6Hz, 1H), 6.80-6.86 (m, 1H), 6.95-7.03
F O (m, 2H), 7.05-7.13 (m, 3H), 7.18-7.24 (m, 1H).
H
o AN 1H-NMR(CDCI3)5 :0.10-0.16 (m, 1H), 0.25-0.31 (m, 1H), 0.36-0.49 (m, 2H),
QW | 0.79 (d, J = 14.0Hz, 1H), 0.99 (d, J = 12.8Hz, 1H), 1.92-2.03 (m, 1H), 2.18 (t,
- N J = 12.0Hz, 1H), 2.65-2.77 (m, 1H), 3.58 (d, J = 13.6Hz, 1H), 4.45 (dd, J =
48 F 3 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, 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).
s
[Table 8]
No. Structure H-NMR or LC/MS
OH 0O
o 1H-NMR (CDCI3) 5 : 0.95 (d, J = 6.5 Hz, 3H), 1.12-1.24 (m, 1H), 1.36 (dd, J =
NN 24.1,11.7 Hz, 1H), 1.48-1.75 (m, 2H), 1.86 (d, J = 12.7 Hz, 1H), 2.59 (td, J =
- ~Ney 13.1, 2.8 Hz, 1H), 3.59 (d, J = 13.3 Hz, 1H), 4.28 (dd, J = 11.5, 2.4 Hz, 1H),
49 F = 4.73(dd, J = 13.6, 3.0 Hz, 1H), 5.66 (d, J = 13.3 Hz, 1H), 5.79 (d, J = 7.7 Hz,
O O 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).
OH O
o 1H-NMR (CDCI3) 5 : 0.95 (d, J = 6.5 Hz, 3H), 1.12-1.28 (m, 1H), 1.36 (q, J =
TN 12.0 Hz, 1H), 1.63-1.78 (m, 3H), 1.86 (d, J = 12.8 Hz, 1H), 2.52 (td, J = 13.1,
- Ny 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,
50 = J =135, 3.3 Hz, 1H), 5.22 (s, 1H), 5.62 (d, J = 13.4 Hz, 1H), 5.78 (d, J = 7.7
O O 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,
F 1H), 7.05-7.10 (m, 4H), 7.20 (dd, J = 8.4, 5.4 Hz, 1H).
s
o)
o N’\-‘“\ 1 H-NMR (CDCI3) 6 : 1.17 (d, J = 6.1 Hz, 3H), 2.61 (dd, J = 13.3, 10.7 Hz, 1H),
" NJ\’O 3.54-3.59 (m, 1H), 3.64 (t, J = 10.6 Hz, 1H), 3.96 (dd, J = 11.1, 2.9 Hz, 1H),
51 3 4.07 (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 = 7.7 Hz, 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).
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(continued)

No. Structure H-NMR or LC/MS
OH O
O Ny NN | TH-NMR(CDCI3)s :1.16 (d, J = 6.0Hz, 3H), 2.55-2.65 (m, 1H), 3.48-3.60 (m,
" N 2H), 3.64 (t, J = 10.4Hz, 1H), 3.94 (dd, J = 2.8Hz, 11.2Hz, 1H), 4.54 (dd, J =
5 N 2.8Hz, 10.0Hz, 1H), 4.62 (dd, J = 2.0Hz, 13.6Hz, 1H), 5.25 (s, 1H), 5.54 (d, J
2 = 13.2Hz, 1H), 5.74 (d, J = 7.2Hz, 1H), 6.68 (d, J = 7.2Hz, 1H), 6.79-6.86 (m,
. O O 1H), 6.96-7.05 (m, 2H), 7.05-7.15 (m, 3H), 7.17-7.24 (m, 1H).
[Table 9]
No. Structure H-NMR or LC/MS
OH O
(o]
NN 1H-NMR (CDCI3) 5 : 1.45-1.74 (m, 4H), 1.85 (d, J = 12.0Hz, 1H), 1.95-2.02 (m,
In- My 1H), 2.61 (t, J = 12.4Hz, 1H), 3.58 (d, J = 14.0Hz, 1H), 4.27 (d, J = 10.8Hz, 1H),
53 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), 6.75-6.88 (m, 2H), 7.02-7.15 (m, 5H), 7.34-7.40 (m, 1H).
OH O
O\ N 1H-NMR(CDCI3)5:1.47-2.05(m, 6H), 2.50-2.58(m, 1H), 3.51(d, J=12.0Hz, 1H),
- oMoy Q 4.26-4.31(m, 1H), 4.68-4.74(m, 1H), 5.22(s, 1H), 5.62(d, J=13.6Hz, 1H), 5.77(d,
54 : J=7.6Hz, 1H), 6.68(d, J=7.6Hz, 1H), 6.80-6.82(m, 1H), 6.88-7.02(m, 1H),
i 7.03-7.15(m, 5H)
o OH O 1H-NMR (CDCI3) 5: 0.12-0.18 (m, 1H), 0.25-0.31 (m, 1H), 0.36-0.49 (m, 2H),
NN 0.78 (d, J = 14.0Hz, 1H), 0.99 (d, J = 12.4Hz, 1H), 1.92-2.00 (m, 1H), 2.18 (t, J
IHi- LW = 11.6Hz, 1H), 2.58-2.68 (m, 1H), 3.48 (d, J = 13.2Hz, 1H), 4.44 (dd, J = 2.0Hz,
55 : 11.6Hz, 1H), 4.70 (dd, J = 3.2Hz, 12.8Hz, 1H), 5.24 (s, 1H), 5.53 (d, J = 13.6Hz,
] O O 1H), 5.77 (d, J = 8.0Hz, 1H), 6.89 (d, J = 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
o (CDCI3) 5: 7.36 (1H, t, J = 6.9 Hz), 7.29-7.19 (4H, m), 7.16 (1H, d, J = 7.8 Hz),
. N N/\é 6.95 (1H, t, J = 7.2 Hz), 6.68 (1H, d, J = 7.5 Hz), 6.54 (1H, d, J = 7.7 Hz), 5.69
56 SN (1H, d, J = 7.4 Hz), 5.15 (1H, 5), 4.63 (1H, d, J = 13.1 H2), 4.48 (1H, d, J = 9.7
Hz), 3.94-3.85 (2H, m), 3.79-3.69 (2H, m), 3.50-3.39 (2H, m), 3.02 (1H, t, J =
0.0 13.7 Hz), 2.92 (2H, t, J = 11.7 Hz).
OH O
O NN 1H-NMR: 7.20 (dd, J = 8.6, 5.5 Hz, 1H), 7.14-7.08 (m, 3H), 7.03-6.97 (m, 2H),
- oMoy v/ | 6.85-6.82 (m, 1H), 6.68 (d, J =7.7 Hz, 1H), 5.81 (d, J =7.5 Hz, 1H), 5.53 (d, J
57 : A | 2136 Hz, 1H), 5.21 (s, 1H), 4.69-4.63 (m, 1H), 3.54 (d, J =13.6 Hz, 1H), 2.85-2.80

(m, 1H), 2.66 (brs, 1H), 2.15-2.00 (m, 2H), 1.95-1.80 (m, 2H)
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(continued)
No. Structure H-NMR or LC/MS
OH © 1H-NMR (CDCI3) 5: 0.90 (d, J = 6.5 Hz, 3H), 1.23 (ddd, J = 25.6, 12.8, 4.1 Hz,
O NN 1H), 1.63-1.86 (m, 3H), 1.95 (d, J = 13.7 Hz, 1H), 2.17 (t, J = 12.3 Hz, 1H), 3.51
- gL (d,J = 13.4 Hz, 1H), 4.25 (d, J = 11.0 Hz, 1H), 4.60 (d, J = 12.0 Hz, 1H), 5.21 (s,
58 : 1H), 5.61 (d, J = 13.3 Hz, 1H), 5.78 (d, J = 7.7 Hz, 1H), 6.68 (d, J = 7.8 Hz, 1H),
. O O 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 AN 1H-NMR (CDCI3) § : 1.45-1.79 (m, 4H), 1.87 (d, J = 10.8Hz, 1H), 1.99(d, J =
- <N, /O 12.8Hz, 1H), 2.54 (t, J = 12.8Hz, 1H), 4.04 (d, J = 13.6Hz, 1H), 4.27 (dd, J =
59 N 2.0Hz, 11.2Hz, 1H), 4.69-4.74 (m, 1H), 5.23 (s, 1H), 5.35 (dd, J = 2.4Hz, 13.6Hz,
O O 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
F (m, 1H), 7.03-7.14 (m, 4H).
Example 4
[0180]

OH

X
N

-

o)

~

O

0
MeOJ\O/\O o)
s N/\(B
"™ N‘N)\’
L)

@
®

N —

-2

II-6

[0181] Toasuspentionof Compound I1-2(1.00 g, 2.07 mmol) in DMA (5 ml) were added chioromethyl methyl carbonate
(0.483 g, 3.10 mmol), potassium carbonate (0.572 g, 4.14 mmol) and potassium iodide (0.343 g, 2.07 mmol) and the
mixture was stirred at 50°C for 6 hours. To the mixture was added DMA (1 ml) and the mixture was stirred for 6 hours.
The mixture was cooled to room temperature, DMA (6 ml) was added thereto, and the mixture was stirred at 50°C for
5 minutes. The mixture was filtered. To the obtained filtrate were added 1mol/L aqueous solution of hydrochloric acid
(10 ml) and water (4 ml) and the mixture was stirred for 1 hour. The presipitated solid was filtered and dried under
reduced pressure at 60°C for 3 hours to obtain Compound II-6 (1.10g, 1.93 mmol, 93%).
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, J = 14.3 Hz), 4.40 (1H, d, J = 11.8 Hz), 4.45 (1 H, dd, J = 9.9,
2.9 Hz), 5.42 (1H, dd, J = 14.4, 1.8 Hz), 5.67 (1H, d, J = 6. 5 Hz), 5.72-5.75 (3H, 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).

Example 5

[0182)
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5
SRe
900

First step

[0183] To a solution of chloromethyl chloroformate (300 mg, 2.33 mmol) and Compound 30 (330 mg, 2.79 mmol) in
dichloromethane (6.0 mL) was added pyridine (207 pL, 2.56 mmol) at 0°C under nitrogen atmosphere, and the mixture
was stirred at 0°C for 30 minutes, was warmed up to room temperature and was stirred for 1 hour. To the mixture was
added 2mol/L aqueous solution of hydrochloric acid and the mixture was extracted with dichloromethane. The obtained
organic layer was washed with brine, dried over anhydrous magnesium sulfate, and concentrated underreduced pressure
to obtain Compound 31 (440 mg, 90%).

1H-NMR(CDCI3)8:1.65 (s, 6H), 3.77 (s, 3H), 5.71 (s, 2H).

Second step

[0184] Compound ilI-2 (300 mg, 0.62 mmol), potassium carbonate (172 mg, 1.24 mmol), potassium iodide (103mg,
0.62mmol) and Compound 31 (261 mg, 1.24 mmol) were dissolved in DMA (3.0 mL) and the mixture was stirred at 80°C
for 3 hours. To the mixture was added 2mol/L aqueous solution of hydrochloric acid and the mixture was extracted with
ethyl acetate. The obtained organic layer was washed with brine, dried over anhydrous magnesium sulfate, and con-
centrated under reduced pressure. The obtained residue was purified by silica gel column chromatography (chloroform-
methanol) to obtain Compound 11-61 (350 mg, 86%).

1H-NMR(CDCI3)5:1.63 (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 = 2.0Hz, 9.6 Hz, 1H), 4.65 (d, J = 12.4Hz, 1H), 5.21 (d, J = 14.4Hz, 1 H), 5.36 (s,
1H), 5.80-5.95 (m, 3H), 6.85-6.92 (m, 2H), 7.03-7.22 (m, 5H).

Example 6

[0185]

O
OH O )LO o

\\N~§D R ° \\N~N)N;,\<B
2L s g ¥

[0186] To a solution of Compound IlI-2 (90 mg, 0.186 mmol) in dichloromethane (2 mL) were added acetic anhydride
(0.053 mL, 0.558 mmol), triethylamine (0.077 mL, 0.558 mmol) and a catalytic amount of DMAP, and the mixture was
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stirred at room temperature for 2 hours. The mixture was concentrated under reduced pressure and the obtained residue
was purified by silica gel column chromatography (chloroform-methanol). To the obtained solution was added ether and
the presipitated solid was filtered to obtain Compound II-4 (71 mg, 73%).

1H-NMR(CDCI3)3:2.46(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=14.0Hz, 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=7.6Hz, 1H),
6 .85-6.82(m, 1H), 6.90-7.05(m, 2H), 7.06-7.20(m, 4H)

LC/MS (ESI):m/z = 526.2 [M+H]*, RT=1.87 min, method (1)

Example 7
[0187]
O
/O OJ\O 0
0 SN N/\(‘)
" AN — KA
32 -
F
1-65
First step

[0188] To a solution of triphosgene (300 mg, 2.54 mmol) in dichloromethane (6.0 mL) was added pyridine (257 ulL,
3.17 mmol) at 0°C under nitrogen atmosphere and the mixture was stirred for 15 minutes. To the mixture was added a
solution of Compound 30 (377 mg, 1.27 mmol) in dichloromethane (1.0 mL), and the mixture was stirred at 0°C for 15
minutes, warmed up to room temperature and stirred for 15 minutes. The mixture was concentrated under reduced
pressure, ethyl acetate (4.0mL) was added thereto, and the mixture was filtered. The filtrate was concentrated under
reduced pressure to obtain Compound 32 (380 mg).

Second step

[0189] To a solution of Compound Il1-2 (350 mg, 0.724 mmol) in dichloromethane (3.5 mL) were added Compound
32 (196 mg, 1.09 mmol) and triethylamine (301 L, 2.17 mmol) at 0°C and the mixture was stirred at 0°C for 30 minutes.
To the mixture was added 2mol/L aqueous solution of hydrochloric acid and the mixture was extracted with dichlorometh-
ane. The obtained organic layer was washed with brine, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The obtained residue was purified by silica gel column chromatography (chloroform-methanol)
to obtain Compound 11-65 (380 mg, 84%).

1H-NMR(CDCI3)5:1.73 (s, 3H), 1.77 (s, 3H), 2.90-2.99 (m, 1H), 3.37-3.43 (m, 1H), 3.57 (t, J = 8.8Hz, 1H), 3.76 (dd, J
= 2.8Hz, 12.0Hz, 1H), 3.81 (s, 3H), 3.94 (dd, J = 2.8Hz, 10.8Hz, 1H), 4.05 (d, J = 14.0 Hz, 1H), 4.55 (dd, J = 2 .8Hz,
9.6Hz, 1H), 4.65 (d, J = 12.0Hz, 1H), 5.28 (d, J = 12.0Hz, 1H), 5.34 (s, 1H), 5.89 (d, J = 8.0Hz, 1H), 6.86-6.95 (m, 2H),
7.03-7.15 (m, 5H).

Example 8

[0190]
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oT1BS OH
o\ o\
OJ\O O O)\O 0
O\ N/E O\ N/?)
\ \N \ \N
LD y9av
33 11-129
[0191] To a solution of Compound 33 (276 mg, 0.402 mmol) in THF (1 mL) were added acetic acid (121 mg, 2.01
mmol) and 1mol/L TBAF in THF (1.21 mL, 1.21 mmol) under ice-water bath and the mixture was stirred at room tem-
perature for 4 hours. The mixture was concentrated under reduced pressure. The obtained residue was purified by silica
gel column chromatography (ethyl acetate-methanol) to obtain Compound 11-128 (179 mg, 78%).
LC/MS (ESI):m/z = 572.0 [M+H]*, RT=1.74 min, method (2)
Example 9

[0192]

-2 I1-115

[0193] To asolution of Compound 111-2 (300 mg, 0.62 mmol) in DMF (4 mL) were added potassium carbonate (258mg,
1.87mmol), 4-(chloromethyl)phenyl acetate (344 mg, 1.87 mmol) and sodium iodide (139mg, 1.87mmol) at room tem-
perature and the mixture was stirred at 65°C for 1 hour. To the mixture was added water and the mixture was extracted
with ethyl acetate. The obtained organic layer was washed with water, dried over anhydrous sodium sulfate, and con-
centrated under reduced pressure. The obtained residue was purified by silica gel column chromatography (ethyl acetate-
methanol) to obtain Compound 11-115 (120 mg, 31%).

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

Example 10

[0194]
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\ /°

OH

O
@)
& UN

o e se
O

11-143

[0195] To a solution of Compound I11-2 (150 mg, 0.31 mmol) in dichloromethane (2 mL) 3mmol/g triphenylphosphine
supported on polymer (310 mg, 0.93 mmol), pyridin-4-yimethanoi (68 mg, 0.62 mmol) and 40% DEAD in toluene (270
mg, 0.62 mmol) at room temperature and the mixture was stirred at room temperature for 30 minutes. The mixture was
purified by amino column chromatography (ethyl acetate-methanol) to obtain Compound II-143 (63 mg, 35%).

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

Example 11

[0196]

-2 I-27

[0197] Toasolution of Compound [I-2 (65 mg, 0.134 mmol) in pyridine (0.8 mL) was added dimethylcarbamoy! chloride
(21.7 mg, 0.202 mmol) and the mixture was stirred at 80°C over night. To the mixture was added 1mol/L aqueous solution
of hydrochloric acid and the mixture was extracted with ethyl acetate. The obtained organic layer was washed with brine,
dried over anhydrous magnesium sulfate, and concentrated under reduced pressure. The obtained residue was solidified
with ethyl acetate-hexane to obtain Compound 11-27 (65 mg, 87%).

1H-NMR(CDCI3)5:2.89 (t, = 11.2Hz , 1H), 2.99 (s, 1H), 3.01 (s, 3H), 3.18-3 .26 (m, 4H), 3.45 (t, J = 10.8Hz, 1H), 3.59
{t, J = 10.8Hz, 1H), 3.70-3.80 (m, 1H), 3.90-3.98 (m, 1H), 4.03 (d, J = 13.6Hz, 1H), 4.50-4.70 (m, 2H), 5.21-5. 35 (m,
2H), 5.82 (d, J = 7.6Hz, 1H), 6.91 (t, J = 7.6Hz, 1H), 7.00-7.20 (m, 6 H).

Example 12

[0198]
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OO«
OH O NH
RN N/\(5 O»,#’(g\/o
X NQ/K, . O N/\(g
L0 S
LI
-2
11-55

[0199] To a solution of ethyl phosphorodichloridate (135 mg, 0.829 mmol) in dichloromethane (3 mL) was added L-
valine methyl ester hydrochloride (139 mg, 0.829 mmol) and then added dropwise a solution of triethylamine (168 mg,
1.66 mmol) in dichloromethane (2 mL) at-78°C. The mixture was stirred at room temperature for 1 hour. Compound Ili-
2 (200 mg, 0.414 mmol) and triethylamine (126 mg, 1.25 mmol) were added thereto, and the mixture was stirred at same
temperature for 6 hours. The mixture was concentrated and the obtained residue was purified by silica gel column
chromatography (ethyl acetate-methanol) to obtain Compound [1-65 (112 mg, 38%).

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

Example 13

[0200]

g - 2 N‘N)V

Hi-2 11-67

[0201] Toasolution of ethyl phosphorodichioridate (202 mg, 1.24 mmol) in dichloromethane (3 mL) was added dropwise
a mixture of triethylamine (126mg, 1.24 mmol) and methyl glycolate (112mg, 1.24mmol) in dichloromethane (2 mL). The
mixture was stirred at room temperature for 2 hours. Compound 11l-2 (200 mg, 0.414 mmol) and triethylamine (126 mg,
1,25 mmol) were added thereto and the mixture was stirred at same temperature for 1 hour. The mixture was concentrated
and the obtained residue was purified by silica gel column chromatography (ethyl acetate-methanol) to obtain Compound
1-567 (143 mg, 52%).

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

Example 14

[0202]

50



10

20

25

30

35

40

45

50

56

OH O
O N N/E
a UN

‘lj-)\’
*9HY

[0203]

to obtain Compound 1I-58 (166 mg, 57%).

EP 3 290 424 A1

LC/MS (ESI):m/z = 707.90 [M+H]*, RT=1.93 min, method (2)

[0204] The following example compounds were synthesized from commercially available compounds according to the

above examples.

[Table 10}

1

/o\ﬁo
0 )

0
0* 'B\o\/g\o/

O \\N~§D
pe

11-568

To a solution of phosphoryl chloride (1.53 g, 10 mmol) in dichloromethane (10 mL) was added dropwise the
mixture of triethylamine (2.12 g, 20.95 mmol) and methyl glycolate (1.89mg, 21mmol) in dichloromethane (5 mL). The
mixture was stirred at room temperature for 2 hours. To the mixture (2mL) were added Compound IlI-2 (200 mg, 0.414
mmol) and triethylamine (126 mg, 1.25 mmol) and the mixture was stirred at same temperature for 1 hour. The mixture
was concentrated and the obtained residue was purified by silica gel column chromatography (ethyl acetate-methanol)

No. Structure

NMR or LC/MS

I1-1 0

LC/MS (ESI):m/z = 534.2 [M+H]+, RT=2.22 min, method (1)

II-2 %

LC/MS (ESI):m/z = 534.2 [M+H]+, RT=2.24 min, method (2)
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(continued)

No. Structure NMR or LC/MS
1 H-NMR (CDCI3) & : 2.86 (dd, J = 11.4, 11.4Hz, 1H), 3.26-3.40
o o (m, 2H), 3.55 (d, J = 13.4Hz, 1H), 3.70 (d, J = 10.4Hz, 1H), 3.86
o (d, J = 10.4Hz, 1H), 4.48 (d, J = 9.5Hz, 1H), 4.66 (d, J = 13.4Hz,
11-3 Xy SN 1H), 5.20 (s, 1H), 5.43-5.50 (m, 2H), 5.63 (d, J = 10.9Hz, 1H), 5.79
SN ,k, (d, J = 7.8Hz, 1H), 6.40 (d, J = 7.7Hz, 1H), 6.62-6.69 (m, 1H),
N 7.02-7.07 (m, 3H), 7.18 (d, J = 7.4Hz, 1H), 7.27-7.44 (m, 6H),
(\“ O 7.60-7.66 (m, 2H).
g
o
o 1 H-NMR(DMSO-d6)5 :2.04(s, 3H), 2.90-3.00(m, 1H), 3.44-3.50
= N’i (m, 2H), 3.64-3.72(m, 1H), 3.95-4.00(m, 1H), 4.11-4.10(m, 1H),
I1-5 N 4.20-4.30(m, 2H), 5.40-5.5.46(m, 1H), 6.62-5.75(m, 4H),
N
= : 6.80-6.90(m, 1H), 6.98-7.10(m, 1H), 7.11-7.20(m, 2H), 7.21-7.30
Q O (m, 1H), 7.45-7.50(m, 2H)
F
d s
0
/o\/\o)ko’\o o 1H-NMR (CDCI3) & :2.85-2.97 (m, 1H), 3.38 (s, 3H), 3.39-3.48
5 (m, 1H), 3.54 (t, J = 10.4Hz, 1H), 3.68 (t, J = 4.4Hz, 2H), 3.74 (dd,
x N/ﬁ J = 2.8Hz, 12.0Hz, 1H), 3.92 (dd, J = 2.8Hz, 10.8Hz, 1H), 4.05 (d,
7 < N.NJ\,O J = 13.6Hz, 1H), 4.36 (q, J = 4.4 Hz, 2H), 4.51 (dd, J = 2.8Hz,
= 9.6Hz, 1H), 4.65 (d, J = 12.0Hz, 1H), 5.27 (dd, J = 2.0Hz, 13.6Hz,
O O 1H), 5.34 (s, 1H), 5.86 (d, J = 8.0Hz, 1H), 5.93 (s, 2H), 6.81-6.89
F (m, 2H), 6.98-7.15 (m, 5H).
d s
[Table 11]
No. Structure NMR or LC/MS
o)
/u‘o o
O AN
-8 SN )\/ LC/MS (ESI):m/z = 508 [M+H]+, RT=1.76 min, method (2)
N

()
9
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(continued)

No. Structure NMR or LC/MS
X
g’\o o 1 H-NMR(CDCI3)5 :2.05(s, 3H), 2.92-3.02(m, 1H), 3.40-3.48(m,
RN N 1H), 3.51-3.62(m, 2H), 3.72-3.80(m, 1H), 3.88-3.92(m, 1H),
-9 SN /\, 4.50-4.56(m, 1H), 4.64-4.72(m, 1H), 5.55(d, J=13.6Hz, 1H),
*N
F = 5.78-5.82(m, 1H), 5.84-5.88(m, 1H), 5.90-5.98(m, 2H), 6.82-7.00
O (m, 2H), 7.00-7.20(m, 5H), 7.35-7.42(m, 1H)
:'(') LC/MS (ESI):m/z = 654 [M+H]+, RT=1.76 min, method (1)
- /\ LC/MS (ESI):m/z = 598 [M+H]+, RT=1.80 min, method (2)
11 "™ N\N)V : ! : '
F <
o}
P N
Of?)kN/E
:; = N‘g’l\’ LC/MS (ESI):miz = 558 [M+H]+, RT=1.97 min, method (2)
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[Table 12]
No. Structure NMR or LC/MS
0
)l\o/\o o
O N/j)

N.

11-13 X N)\’ LC/MS (ES!):m/z = 588 [M+H]+, RT=2.00 min, method (2)
F F
F
1l-14 LC/MS (ESI):m/z = 604 [M+H]+, RT=2.02 min, method (2)
0" 0

I-15 LC/MS (ESI):m/z = 648 [M+H]+, RT=2.06 min, method (2)
I-16 LC/MS (ESI)y:m/z = 508 [M+H]+, RT=1.76 min, method (2)

:S
-17 LC/MS (ESI):m/z = 538 [M+H]+, RT=1.78 min, method (2)
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[Table 13}

No.

Structure

NMR or LC/MS

1-18

o)
\o’u\o/\o o)

4
o

HZ

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

i1-19

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

11-20

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

1I-21

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

11-22

LC/MS (ESI):m/z =570 [M+H]+, RT=1.97 min, method (2)
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(continued)
No. Structure NMR or LC/MS
O
/0\/\0)1\0/\0 o
OWN/E
11-23 N N,N)\, LC/MS (ESI):m/z =614 [M+H]+, RT=2.00 min, method (2)
Cl S
[Table 14]
No. Structure NMR or LC/MS
(o]
~ o
o 1 H-NMR (CDCI3) 3 : 1.33 (3H,t, J = 7.0 Hz), 2.82 (2H, d, J = 6.1 Hz), 2.93
= N/l (1H,t,J =11.2 Hz), 3.42 (1H, 1, J = 11.4 Hz), 3.59 (1H, t, J = 10.2 Hz), 3.78
1i-24 N N‘N (1H, d, J = 11.2 Hz), 3.96 (1H, d, J = 10.3 Hz), 4.06 (1H, d, J = 13.8 Hz),
< 4.55(1H, d, J = 8.9 Hz), 4.63 (1H, d, J = 13.6 Hz), 5.29 (1H, d, J = 13.9 Hz),
O Q 5.36 (1H, s), 5.88 (1H, d, J = 7.4 Hz), 6.90 (1H, s), 7.03-7.12 (6H, m).
F
! Q
(o)
>/u\o o
o "N N/ﬁ 1 H-NMR (CDCI3) & : 1.42(d, J = 6.8 Hz, 6H), 2.85-3.05 (m, 2H), 3.40-3.49
1-25 SN ] 0 (m, 1H), 3.59 (t, J = 10.4 Hz, 1H), 3.76 (d, J = 11.4 Hz, 1H), 3.94 (d, J=10.4
°N Hz, 1H), 4.06 (d, J = 14.1 Hz, 1H), 4.51-4.57 (m, 1H), 4.59-4.70 (m, 1H),
bt 5.25-5.32 (m, 1H), 5.35-5.39 (m, 1H), 5.80-5.89 (m, 1H), 6.85-7.15 (m, 7H).
Oav
F S
o
0)\0 0
11-26 U N. LC/MS (ESI):m/z = 542 [M+H]+, RT=1.92 min, method (1)

2z

%
Re

!
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(continued)

No. Structure NMR or LC/MS
@
N
o 0 O
1I-28 ofj\KU\N/E LC/MS (ESI):m/z = 610 [M+H]+, RT=1.57 min, method (1)
\ N\u&
Feg®
P S
o0 O
1I-29 /E LC/MS (ESI):m/z = 554 [M+H]+, RT=2.10 min, method (1)
N N‘NJ\/
00
P S
[Table 15]
No. Structure NMR or LC/MS
g(; LC/MS (ESI):m/z = 568 [M+H]+, RT=1.91 min, method (1)
o
0. X N 1 H-NMR (CDCI3) & : 1.42 (d, J = 6.8Hz, 6H), 2.90-3.07 (m, 2H), 3.44
Il- /\ {t, J = 10.8Hz, 1H), 3.60 (d, J = 12.8Hz, 2H), 3.77 (d, J = 10.8Hz, 1H),
a1 X N.N)\,O 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).
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(continued)

No. Structure NMR or LC/MS
; 1 H-NMR (CDCI3) 5 : 2.88 (1H, t, J = 11.2 Hz), 3.28-3.39 (2H, m), 3.72
0" o (1H, d, J = 12.6 Hz), 3.86 (1H, d, J = 9.6 Hz), 4.03 (1H, d, J = 13.9 Hz),
Il- O "Ny N 4.45 (1H, d, J = 8.6 Hz), 4.67 (1H, d, J = 13.1 Hz), 5.19-5.26 (2H, m),
32 SN S 5.45 (1H, d, J = 10.9 Hz), 5.63 (1H, d, J = 10.9 Hz), 5.77 (1H, d, J =
N 7.6 Hz), 6.40 (1H, d, J = 7.8 Hz), 6.68 (1H, t, J = 6.9 Hz), 6.94-7.01
@ 2 O (2H, m), 7.03-7.12 (3H, m), 7.29-7.38 (3H, m), 7.61 (2H, d, J = 7.1 Hz).
F
F
o
0" o
o 1H-NMR (CDCI3) 5 : 1.46 (t, J = 7.2 Hz, 3H), 2.95 (m, 1H), 3.42 (td, J
Xy N =12.0, 2.4Hz, 1H), 3.58 (t, J = 10.4Hz, 1H), 3.78 (dd, J = 12.0, 2.8Hz,
Il- N o 1H), 3.95 (dd, J = 11.2, 2.8Hz, 1H), 4.07 (d, J = 13.6Hz, 1H), 4.41 (m,
\ -
33 N 2H), 4.56 (dd, J = 10.0, 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
@ O (m, TH).
F
g S
A
o)]\o o)
O AN 1 H-NMR (CDCI3) & : 1.46 (m, 6H), 2.95 (m, 1H), 3.41 (td, J = 12.0,
" /\ 2.0Hz, 1H), 3.58 (t, J = 10.8Hz, 1H), 3.77 (dd, J = 12.0, 3.2Hz, 1H),
34 = N~N”\r° 3.95 (dd, J = 10.8, 2.4Hz, 1H), 4.06 (d, J = 14.0Hz, 1H), 4.55 (dd, J =
H _ 9.6, 2.8Hz, 1H), 4.67 (d, J = 13.6Hz, 1H), 5.04 (m, 1H), 5.29 (d, J =
O - O 13.6Hz, 1H), 5.36 (s, 1H), 5.90 (d, J = 8.0Hz, 1H), 6.90-7.13 (m, 7H).
F
g s

[Table 16]

No.

Structure

NMR or LC/MS

11-35

LC/MS (ESI):m/z = 594 [M+H]+, RT=2.13 min, method (1)
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(continued)
No. Structure NMR or LC/MS
0
O5N : k0 0
0. N
11-36 N/E LC/MS (ESI):m/z = 663 [M+H]+, RT=2.29 min, method (1)
xn N\E/K ,
Feg®
F
|
X
0" "0 © (o]
(o) N N
-37 |/ﬁ LC/MS (ESI):m/z = 626 [M+H]+, RT=2.18 min, method (1)
11-38 LC/MS (ESI):m/z = 570 [M+H]+, RT=1.85 min, method (2)
11-39 LC/MS (ESI):m/z = 606 [M+H]+, RT=2.12 min, method (2)

59




10

15

20

25

30

35

40

45

50

56

EP 3 290 424 A1

[Table 17)

No.

Structure NMR or LC/MS

11-40

\OJLO
o
t{LNJ\ LC/MS (ESI):m/z = 568 [M+H]+, RT=1.92 min, method (2)
N

?:

11-41

ﬁq LC/MS (ESI):m/z =598 [M+H]+, RT=2.27 min, method (2)
N

11-42

o O
(o) N .
N LC/MS (ESI):m/z =638 [M+H]+, RT=2.17 min, method (2)
F

11-43

SO
Q LC/MS (ES|):m/z = 584 [M+H]+, RT=2.18 min, method (2)
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(continued)
No. Structure NMR or LC/MS
11-44 LC/MS (ESl):m/z=588 [M+H]}+, RT=2.00 min, method (2)
[Table 18]
No. Structure NMR or LC/MS
1I-45 LC/MS (ESI):m/z = 580 [M+H]*, RT=2.14 min, method (2)
(o]
11-46 S )NJ-F LC/MS (ESI):m/z = 588 [M+H]*, RT=2.04 min, method (2)
N
N F
Feg®
S
(o]
~o"o
l\0 0
11-47 LC/MS (ESI):m/z = 580 [M+H]+, RT=2.17 min, method (2)
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(continued)

No. Structure NMR or LC/MS
0
\OJLOk
0O O
0] N® o
11-48 N/\l LC/MS (ESI):m/z = 586 [M+H]+, RT=2.03 min, method (2)
N N.N/k O
L
F
0
~o
k0 (o]
o R
11-49 N LC/MS (ESI):m/z = 596 [M+H]*, RT=2.18 min, method (2)
e -No
N
e@Y,
S
F
[Table 19]
No. Structure NMR or LC/MS
ISIO LC/MS (ESI):m/z = 566 [M+H]+, RT=2.02 min, method (2)
X
~o Ok
o O
- (o)
|5|1 = N LC/MS (ESI):m/z = 566 [M+H]+, RT=2.08 min, method (2)
N N.N
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(continued)
No. Structure NMR or LC/MS
X
)
: o \
22 SN | Le/MS (ESI):miz = 568 [M+H]+, RT=1.93 min, method (2)
X NNH/K,O
Ner
s
_0._0O
o
Il- o
53 NN | LC/MS (ESIymiz = 598.1 [M+H]+, RT=1.96 min, method (2)
" N.HJ\,O
F
r-! :s
1H-NMR (CDCI3) & : 2.89-2.98 (m, 1H), 3.30-3.43 (m, 2H), 3.57 (d, J = 13.4
0 © Hz, 1H), 3.73 (dd, J = 11.6, 2.8 Hz, 1H), 3.87 (dd, J = 10.7, 2.4 Hz, 1H),
Il- O A 4.49 (dd, J = 9.9, 2.5 Hz, 1H), 4.72 (d, J = 12.9 Hz, 1H), 5.43 (d, J = 10.8
54 /\J) Hz, 1H), 5.51 (d, J = 13.4 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 (1, J = 7.0 Hz, 1H),
7.02-7.13 (m, 5H), 7.29-7.40 (m, 4H), 7.64 (d, J = 7.7 Hz, 2H).
[Table 20]
No. Structure NMR or LC/MS
0
o—
/%:o
o O
i1-56 0N N LC/MS (ESI):m/z = 595.90 [M-+H]+, RT=1.93 min, method (2)
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(continued)

No.

Structure NMR or LC/MS

11-59

(o] O\/
L,
o"P‘o 0

= N’\é) LC/MS (ESI):m/z = 705.05 [M+H]+, RT=2.16 min, method (2)

11-60

= N"ﬁ LC/MS (ESI):m/z = 691.00 [M+H]+, RT=2.08 min, method (2)

11-62

= N’\| LC/MS (ESI):m/z = 615.95 [M+H]+, RT=2.07 min, method (2)
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[Table 21]

No.

Structure

NMR or LC/MS

11-63

LC/MS (ESI):m/z = 579.95 [M+H]+, RT=1.92 min, method (2)

II-64

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

11-66

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

11-67

LC/MS (ESI):m/z = 600.00 [M+H]+, RT=2.05, 2.11 min, method (2)
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(continued)

No.

Structure

1-68

O

-

0\)\0 o)
ISer

[Table 22]

No.

Structure

11-69

4 /o :}_é
g

LC/MS (ESI):m/z = 568.00 [M+H]+, RT=2.17 min, method (2)

1I-70

| ”Q

O
o]

O
/
3 /
nzZ
2—2
o—)

%
O

-n

LC/MS (ESI):m/z = 598.00 [M+H]+, RT=2.23 min, method (2)

1I-71

Z/

o)
Q
/

O
4
nz o]
Z
)

:

-n

LCIMS (ESI):m/z = 599.05 [M+H]+, RT=1.99 min, method (2)

66

NMR or LC/MS

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

No.

Structure

NMR or LC/MS

11-72

SN

Q
%O

o o]

o
oﬁ)khl
N.N

(J

S

4

£

LC/MS (ESI):m/z = 656.00 [M+H]+, RT=2.13 min, method (2)

11-73

LC/MS (ESI):m/z=719.05 [M+H]+, RT=2.28 min, method (2)

[Table 23]

No.

Structure

NMR or LC/MS

I-74

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

I-75

LC/MS (ESI):m/z = 668.95 [M+H]+, RT=1.97 min, method (2)

67




40

45

50

55

35

1-79

EP 3 290 424 A1
(continued)
No. Structure NMR or LC/MS
0
5
o4
N
N
0 0o 0
I1-76 oﬁ(‘LN ~ LC/MS (ESI):m/z = 671.00 [M+H]+, RT=2.24 min, method (2)
\ N.E)vo
F
NN
o)
20 OJ\O (o]
O N/E
77 SNy )v LC/MS (ESI):m/z = 612.10 [M+H]+, RT=2.45 min, method (2)
2 K \’
F
d s
O/\|<
30
O)\O (o]
O, N N/ﬁ
iH-78 ~ N. &o LC/MS (ESI):m/z = 598.00 [M+H]+, RT=2.29 min, method (2)
N
Veg®
g s
[Table 24]
No. Structure NMR or LC/MS
~
I X
PR %
o O
0.
N N’\
SN ANO

LC/MS (ESI):m/z = 672 [M+H]+, RT=2.27 min, method (1)
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(continued)

No. Structure NMR or LC/MS
6 o]
O)Lok
o]
o O
11-80 LC/MS (ESI):m/z =706 [M+H]+, RT=2.39 min, method (1
°jv\%(l~’\ (ES) (M+H] (™)
N N.N)\,O
Q0
F S
| o]
0 A,
"
© 0
O. N N
11-81 N | /\ LC/MS (ESI):m/z = 644 [M+H]+, RT=2.13 min, method (1)
\ \H o
NSv
¢ S
| o]
(o)
Y\o)]\?\
(o}
o]
C. R
I1-82 N LC/MS (ESI):m/z = 630 [M+H]+, RT=2.03 min, method (1)
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[Table 25]

No.

Structure

NMR or LC/MS

11-83

~o

o}
o)\/\o)L

0
'\00

O
/
z
2

LC/MS (ESI):m/z = 644 [M+H]+, RT=2.06 min, method (1)

11-84

LC/MS (ESI):m/z = 644 [M+H]+, RT=2.15 min, method (1)

11-85

LC/MS (ESI):m/z = 692 [M+H]+, RT=2.31 min, method (1)

11-86

LC/MS (ESI):m/z = 670 [M+H]+, RT=2.20 min, method (1)
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[Table 26]

No.

Structure

NMR or LC/MS

11-87

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

11-88

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

11-89

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

11-90

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

7




10

15

20

25

30

35

40

45

50

55

EP 3 290 424 A1

[Table 27]

No.

Structure

NMR or LC/MS

11-91

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

11-92

LC/MS (ESI):m/z = 617.00 [M+H]+, RT=2.09 min, method (2)

11-93

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

11-94

LC/MS (ESI):m/z = 598.00 [M+H]+, RT=1.89 min, method (2)
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(continued)

NMR or LC/MS

PN

1-95

No.

o)

)

S0

d s

LC/MS (ESI):m/z = 598.00 [M+H]+, RT=1.89 min, method (2)

Structure

[Table 28]

NMR or LC/MS

30

35

40

45

11-96

LC/MS (ESI):m/z = 600.00 [M+H]+, RT=2.01 min, method (2)

i-97

50

LC/MS (ESI):m/z = 626.00 [M+H]+, RT=1.98 min, method (2)
O

55
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(continued)
No. Structure NMR or LC/MS
{3
0
o)\o 0
o
11-98 = N/\| LC/MS (ESI):m/z = 611.95 [M+H]+, RT=1.93 min, method (2)
o N- O
N e
000
L g
bd
o)\o o
o
11-99 ~ N/\ LC/MS (ESI):m/z = 626.05 [M+H]+, RT=2.46 min, method (2)
S N‘E)\’o
’YaY
L s
[Table 29]
No. Structure NMR or LC/MS
0
/0 (o)
S 0
0. N
11-100 N LC/MS (ESI):m/z = 682.05 [M+H]+, RT=2.27 min, method (2)
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(continued)

No.

Structure

NMR or LC/MS

i1-101

LC/MS (ESI):m/z = 719.05 [M+H]+, RT=2.26 min, method (2)

11-102

LC/MS (ESI):m/z = 731.15 [M+H]+, RT=2.29 min, method (2)

11-103

LC/MS (ESI):m/z = 691.10 [M+H]+, RT=2.05 min, method (2)
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[Tabie 30]

No.

Structure

NMR or LC/MS

1I-104

LCIMS (ESI):m/z = 688.95 [M+H]+, RT=1.98 min, method (2)

11-106

LC/MS (ESI):m/z = 759.05 [M+H]+, RT=2.53 min, method (2)

11-106

LC/MS (ESI):m/z = 639.95 [M+H]+, RT=2.01 min, method (2)

11-107

LC/MS (ESI):m/z = 683.95 [M+H]+, RT=1.87 min, method (2)
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[Table 31]

No.

Structure

NMR or LC/MS

1I-108

-n

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

11-109

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

-110

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

-111

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

No.

Structure

NMR or LC/MS

112

LCIMS (ESI):m/z = 624.95 [M+H]+, RT=1.38 min, method (2)

11-113

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

-114

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

11-116

LC/MS (ESI):m/z = 631.00 [M+H]+, RT=2.18 min, method (2)
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[Table 33]

No.

Structure

NMR or LC/MS

-117

LC/MS (ESI):m/z =620.00 [M+H]+, RT=1.93 min, method (2)

1-118

LC/MS (ESI):m/z =620.00 [M+H]+, RT=1.93 min, method (2)

11-119

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

1-120

s

LC/MS (ESI):m/z = 614 [M+H]+, RT=2.24 min, method (1)
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[Table 34]

No.

Structure

NMR or LC/MS

1I-121

LO o
SR,

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

I1-122

iy
oj\o 0
o} \\N‘ NN

F

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

1-123

o

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

No. Structure NMR or LC/MS
(o]
O
I
OAO (o}
I1-124 O. N Nlj) LC/MS (ESl):m/z = 662 [M+H]+, RT=2.22 min, method (1)
N N\NJ\/
Seg®
F S
[Table 35]
No. Structure NMR or LC/MS
O/
(o]
O
o 0 O
11-125 O S N/\ LC/MS (ESI):m/z = 668 [M+H]+, RT=2.32 min, method (1)
L0
. 8
(o]
(o)
II-126 = N/\ LC/MS (ESt):m/z = 587.95 [M+H]+, RT=2.24 min, method (2)
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(continued)
No. Structure NMR or LC/MS

“© 0

0 N

11-127 N/\| LC/MS (ES!):m/z = 588.05 [M+H]+, RT=2.17 min, method (2)

Seg®

F S
o-Si
o™
0)\0 (o]
11-128 or.r\HLN/j) LC/MS (ESI):m/z = 686.00 [M+H]+, RT=2.67 min, method (2)

N N‘N)V

Seg®
F S

[Table 36]
No. Structure NMR or LC/MS
X
o0 O
C N
11-130 N/\(\) LC/MS (ESI):m/z = 645.95 [M+H]+, RT=2.12 min, method (2)
N )\,
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(continued)

No.

Structure

NMR or LC/MS

1131

Ny

LC/MS (ESI):m/z = 615.00 [M+H]+, RT=2.24 min, method (2)

1-132

LC/MS (ESI):m/z = 658.95 [M+H]+, RT=2.31 min, method (2)

11-133

LC/MS (ESI):m/z = 661.00 [M+H]+, RT=2.06 min, method (2)
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[Table 37}
No. Structure NMR or LC/MS
o)
O/¢0/\
oJ\o 0
1-134 O\ N/\l LC/MS (ESI):m/z = 656 [M+H]+, RT=2.24 min, method (1)
N )VO
D)
F S '
o
(o)
6 I 1 H-NMR (CDCI3) 5 : 1.24 (s, 3H), 1.38 (s, 3H), 2.94 (td, J = 11.8,3.5
o™ © Hz, 1H), 3.44 (dd, J = 12.0, 10.9 Hz, 1H), 3.57 (t, J = 10.9 Hz, 1H),
o 3.78(dd, J=12.0, 3.5 Hz, 1H), 3.96 (dd, J = 10.9, 2.9 Hz, 1H), 4.05-4.12
11-135 N N/\I (m, 3H), 4.58 (dd, J = 10.0, 2.9 Hz, 1H), 4.66 (d, J = 13.5 Hz, 1H), 5.24
X N‘N/\,O (d, J = 13.5 Hz, 1H), 5.32 (s, 1H), 5.58 (s, 1H), 5.91 (d, J = 7.8 Hz,
T 1H), 6.81 (s, 2H), 7.06-7.20 (m, 5H).
)
F
l,o
3 1H-NMR (CDCI3) 5 : 1.26 (s, 3H), 1.33 (s, 3H), 2.96 (t, = 11.9 Hz,
o™ o 1H), 3.46 (t, J = 10.6 Hz, 1H), 3.59 (t, J = 10.6 Hz, 1H), 3.77 (dd, J =
o 11.9, 2.9 Hz, 1H), 3.95 (dd, J = 11.0, 2.9 Hz, 1H), 4.04-4.13 (m, 3H),
Il-136 ~ N/\ 4.56 (dd, J = 10.0, 2.9 Hz, 1H), 4.72 (d, J = 13.4 Hz, 1H), 5.27-5.31
E S N~N)\«° (m, 2H), 5.37 (s, 1H), 5.91 (d, J = 8.0 Hz, 1H), 6.87-6.91 (m, 2H),
z 7.00-7.05 (m, 1H), 7.07-7.15 (m, 4H).
O
d s
J) i 1H-NMR (CDCI3) § : 2.92 (t, J = 11.0 Hz, 1H), 3.38 (t, J = 11.0 Hz,
o o 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), 4.06 (d, J = 13.9 Hz, 1H), 4.55(d, J = 8.1 Hz,
11137 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).

84




10

15

20

25

30

35

40

45

50

56

EP 3 290 424 A1

[Table 38]
No. Structure NMR or LC/MS
| ¥ 9
o. A M 1 H-NMR (CDCI3) 5 : 2.94 (t, J = 11.3 Hz, 1H), 3.41 (t, J = 11.3 Hz,
ﬁg/\o o O 1H), 3.57 (t, J = 10.5 Hz, 1H). 3.76 (d, J = 11.0 Hz, 1H), 3.83 (s, 3H),
1138 O\ "/\I 3.94 (dd, J = 10.5, 2.7 Hz, 1H), 4.06 (d, J = 14.0 Hz, 1H), 4.55 (dd, J
N =9.5,2.7 Hz, 1H), 4.68 (d, J = 12.6 Hz, 1H), 5.28 (d, J = 14.0 Hz, 1H),
N 5.35 (s, 1H), 5.90 (d, J = 8.0 Hz, 1H), 6.05 (s, 1H), 6.84-6.90 (m, 2H),
O 2 Q 7.00-7.15 (m, 5H), 7.38-7.42 (m, 3H), 7.56-7.60 (m, 2H).
F
F
OTO
o)
o)\o o
11-139 oﬁl)kh'j LC/MS (ESI):m/z = 614 [M+H]+, RT=2.10 min, method (1)
N Nsu&
ieg®
d s
|
o:ro
o~ "
o)\o o)
11-140 Oﬁ)‘\N/\' LC/MS (ESI):m/z = 614 [M+H]+, RT=2.04 min, method (1)
L0
d s
|
0.0
X
o)\o 0
I1-141 o) LC/MS (ESI):m/z = 614 [M+H}+, RT=2.02 min, method (1)
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[Table 39]

No.

Structure

NMR or LC/MS

11-142

e
B

O O

A
(0

4

z

I
nZ

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

1I-144

=z

,1
\ 7 '"Q

LC/MS (ESI):m/z = 575.20 [M+H]+, RT=1.49 min, method (2)

11-145

LC/MS (ESI):m/z = 575.00 [M+H]+, RT=1.52 min, method (2)

1i-146

1

Oy N
8 e

(J

o]

4

LC/MS (ES!):m/z = 657.90 [M+H]+, RT=2.23 min, method (2)

[0205] The compounds in connection with the present invention and/or the parent compounds of the compounds in

connection with the present invention are useful for s
For example, they are useful for treating and/or preventing, or improving symptoms of, cold-like symptoms a
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fever, algor, headache, muscular pain, general malaise etc., airway inflammation symptoms such as pharyngalgia, nasal
secretion, nasal congestion, cough, sputum etc., gastrointestinal symptoms such as abdominal pain, vomitus, diarrhea
etc. and, further, complications accompanying secondary infection such as acute encephalopathy and pneumonia.
[0206] Since the compounds in connection with the present invention are a prodrug and thus have advantages that
oral absorbability is high, good bioavailability is exhibited, good clearance is exhibited, and pulmonary transitivity is high,
they can be excellent medicaments.

[0207]  Since the parent compounds of the compounds in connection with the present invention have the effects such
as high inhibitory activity on cap structure-dependent endonuclease, and high selectivity due to a virus-specific enzyme,
they can be medicaments having reduced side effects.

[0208] Further, since the compounds in connection with the present invention and/or the parent compounds of the
compounds in connection with the present invention also have advantages that metabolism stability is high, solubility is
high, oral absorbability is high, good bioavailability is exhibited, good clearance is exhibited, pulmonary transitivity is
high, a half life is long, a non-protein binding rate is high, RERG channel inhibition is low, CYP inhibition is low, CPE
(CytoPathic Effect) inhibiting effect is recognized, and/or negativity is exhibited in a phototoxicity test, an Ames test and
a gene toxicity test, or toxicity such as liver damage is not caused. Therefore, the compounds in connection with the
present invention can be excellent medicaments.

[0209] The compounds in connection with the present invention and/or the parent compounds of the compounds in
connection with the present invention can be administered orally or parenterally. In the case of oral administration, the
present compounds can be also used as a normal preparation, for example, as any dosage form of solid preparations
such as tablets, powders, granules, capsules etc.; solutions; oleaginous suspensions; or liquid preparations such as
syrups or elixirs etc. In the case of parenteral administration, the compounds in connection with the present invention
can be used as aqueous or oleaginous suspension injectables, or nose drops. Upon preparation of them, conventional
excipients, binders, lubricants, aqueous solvents, oleaginous solvents, emulsifiers, suspending agents, preservatives,
stabilizers etc. can be arbitrarily used. The pharmaceutical composition of the present invention can be produced by
combining (for example, mixing) a therapeutically effective amount of the present compound with pharmaceutically
acceptable carriers or diluents. )

[0210] A dose of the compounds in connection with the present invention is different depending on an administration
method, an age, a weight and the state of a patient, and akind of a disease and, usually, in the case of oral administration,
about 0.05 mg to 3000 mg, preferably about 0.1 mg to 1000 mg for adult per day may be administered, if necessary, by
division. In addition, in the case of parenteral administration, about 0.01 mg to 1000 mg, preferably about 0.05 mg to
500 mg for adult per day is administered.

Test Example 1: Measurement of cap-dependant endonuclease (CEN) inhibitory activity
1) Preparation of substrate

[0211] 30merRNA(5'-pp-[m2’-C]GAA UAU(-Cy3) GCA UCA CUA GUAAGC UUU GCU CUA-BHQ2-3": manufactured
by Japan Bio Services Co., LTD.) in which G at a 5' end is diphosphate-modified, a hydroxy group at 2’ position is
methoxylation-modified, U sixth from a 5’ end is labelled with Cy3, and a 3’ end is labelled with BHQ2 was purchased,
and a cap structure was added using ScriptCap system manufactured by EPICENTRE (a product was m7G [5'1-ppp-{5']
[m2'-0]GAA UAU(-Cy3) GCA UCA CUA GUAAGC UUU GCU CUA(-BHQ2)-3"). This was separated and purified by
denatured polyacrylamide gel electrophoresis, and used as a substrate.

2) Preparation of enzyme

[0212] RNP was prepared from a virus particle using standard method (Reference Document: VIROLOGY(1976) 73,
p327-338 OLGA M. ROCHOVANSKY). Specifically, A/WSN/33 virus (1 x 103 PFU/mL, 200 pL) was inoculated in a 10
days old embryonated chicken egg. After incubation at 37°C for 2 days, the allantoic fluid of the chicken egg was
recovered. A virus particle was purified by ultracentrifugation using 20% sucrose, solubilized using TritonX-100 and
lysolecithin, and an RNP fraction (50-70% glycerol fraction) was collected by ultracentrifugation using a 30-70% glycerol
density gradient, and was used as an enzyme solution (containing approximately 1 nM PB1-PB2-PA complex).

3) Enzymatic reaction
[0213]  An enzymatic reaction solution (2.5 pL) (composition: 53 mM Tris-hydrochloride (pH 7.8), 1 mM MgCl,, 1.25
mM dithiothreitol, 80 mM NaCl, 12.5% glycerol, enzyme solution 0.15 wL) was dispensed into a 384-well plate made of

polypropylene. Then, 0.5 uL of a test compound solution which had been serially diluted with dimethyl sulfoxide (DMSO)
was added to the plate. As a positive control (PC) or a negative control (NC), 0.5 uL of DMSO was added to the plate
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respectively. Each plate was mixed well. Then, 2 L of a substrate solution (1.4 nM substrate RNA, 0.05% Tween20)
was added to initiate a reaction. After room temperature incubation for 60 minutes, 1 pL of the reaction solution was
collected and added to 10 pL of a Hi-Di formamide solution (containing GeneScan 120 Liz Size Standard as a sizing
marker: manufactured by Applied Biosystems (ABI)) in order to stop the reaction. For NC, the reaction was stopped in
advance by adding EDTA (4.5 mM) before initiation of the reaction (all concentrations described above are final con-
centrations).

3) Measurement of inhibition ratio (ICsq value)

[0214] The solution for which the reaction was stopped was heated at 85°C for 5 minutes, rapidly cooled on ice for 2
minutes, and analyzed with an ABI PRIZM 3730 genetic analyzer. A peak of the cap-dependent endonuclease product
was quantitated by analysis software ABI Genemapper, a CEN reaction inhibition ratio (%) of a test compound was
obtained by setting fluorescent intensities of PC and NC to be 0% inhibition and 100% inhibition, respectively, an 1Csp
value was obtained using curve fitting software (XLfit2.0: Model 205 (manufactured by IDBS) etc.). The IC5q values of
test substances being a parent compound, are shown in Table 39.

Test Example 2: CPE inhibitory effect confirming assay
<Material>
[0215]

« 2% FCS E-MEM (prepared by adding kanamycin and FCS to MEM (Minimum Essential Medium) (invitrogeny))
«  0.5% BSA E-MEM (prepared by adding kanamycin and BSA to MEM (Minimum Essential Medium) (Invitrogen))
« HBSS (Hanks’ Balanced Salt Solution)
« MDBKcell
Cells were adjusted to the appropriate cell number (3 x 105/mL) with 2% FCS E-MEM.
« MDCK cell
After washing with HBSS two times, cells were adjusted to the appropriate cell number (5 x 105/mL) with 0.5% BSA
E-MEM.
«  Trypsin solution
Trypsin from porcine pancreas (SIGMA) was dissolved in PBS(-), and filtrated with a 0.45 um filter.
«  EnVision (PerkinElmer)
«  WST-8 Kit (Kishida Chemical Co., Ltd.)
*  10% SDS solution

<QOperation procedure>
- Dilution and dispensation of test sample

[0216] As a culture medium, 2% FCS E-MEM was used at the use of MDBK cells, and 0.5% BSA E-MEM was used
at the use of MDCK cells. Hereinafter, for diluting virus, cells and a test sample, the same culture medium was used.
[0217] A test sample was diluted with a culture medium to an appropriate concentration in advance, and then 2 to 5-
fold serial dilution on a 96 well plate (50 pL/well) was prepared. Two plates, one for measuring anti-Flu activity and the
another for measuring cytotoxity, were prepared. Each assay was performed triplicate for each drug.

[0218] Attheuse of MDCK cells, Trypsin was added to the celis to be afinal concentration of 3 ng/mL only for measuring
anti-Flu activity.

« Dilution and dispensation of influenza virus

[0219] Aninfluenza virus was diluted with a culture medium to an appropriate concentration in advance, and each 50
pLiwellwas dispensed on a 96-well plate containing a test substance. Each 50 pL/well of a culture medium was dispensed
on a plate containing a test substance for measuring cytotoxity.

- Dilution and dispensation of cell

[0220] Each 100 pL/well of cells which had been adjusted to the appropriate cell number was dispensed on a 96 well
plate containing a test sample.
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[0221] This was mixed with a plate mixer, and incubated in a CO2 incubator for 3 days for measuring anti-Flu activity
and measuring cytotoxity.

* Dispensation of WST-8

[0222] The cells in the 96-well plate which had been incubated for 3 days was observed visually under a microscope,
and appearance of the cells, the presence or absence of a crystal of test substance were checked. The supernatant
was removed so that the cells were not absorbed from the plate.

[0223] WST-8 Kit was diluted 10-fold with a culture medium, and each 100 pL was dispensed into each well. After
mixing with a plate mixer, cells were incubated in a CO2 incubator for 1 to 3 hours.

[0224] After incubation, regarding the plate for measuring anti-Flu activity, each 10 pL/well of a 10% SDS solution
was dispensed in order to inactivate a virus.

» Measurement of absorbance

[0225] Afterthe 96-well plate was mixed, absorbance was measured with EnVision at two wavelengths of 450 nm/620
nm.

<Calculation of each measurement item value>

[0226] The value was calculated using Microsoft Excel or a program having the equivalent calculation and processing
ability, based on the following calculation equation.

»  Calculation of effective inhibition concentration to achieve 50% influenza infected cell death (EC50)
EC50 = 102

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

[0227] For test substances (compounds of Reference examples) being a parent compound, measurement results of
Test Example 1 and Test Example 2 are shown in Table 39.
[Table 40]
No. | CEN-IC50 | CPE_EC50 N CEN_IC50 | CPE_EC50 | | CEN_IC50 | CPE_EC50

’ nM nM 0 nM nM ' nM nM

111-1 10.90 2.10 -1 2.37 1.43 i- 2.37 2.45
. ) 9 ) ) 36 . .

-2 1.93 1.13 M- 3.24 4.00 - 4,24 3.43
- . . 20 . 0 37 . "

-3 2.22 3.39 - 4.06 2.70 M- 8.26 4.04
. . 24 . . 38 . )

I11-4 2.81 2.08 - 3.46 3.07 - 2.75 2.81
= . . 22 0 . 39 . .

-5 10.80 4.28 - 1.48 0.86 - 2.99 2.95
s . . 23 . . 40 - .

-7 8.09 11.50 - 13.30 24,10 - 2.10 2.17
. . 24 ) ) 41 ) .

-8 2.81 7.18 ti- 2.96 2.35 M- 3.93 2.64
al » . 25 . . 42 0 .

-9 2.17 10.90 - 1.63 3.00 - 3.90 3.18
. . 26 ) ) 23 ) .
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(continued)

N CEN_IC50 | CPE_EC50 | CEN_IC50 | CPE_EC50 | CEN_IC50 | CPE_ECS50
0 nM nM o nM nM : nM nM
-1 - -
0 4.05 3.46 o7 4.19 3.61 a4 3.81 3.68
- - -
11 13.10 9.98 o8 10.70 5.67 45 1.63 3.07
-1 - -
0 2.18 3.38 o9 0.87 0.66 46 2.91 3.18
i~ - -
13 3.94 4.00 20 5.68 3.01 ol 2.25 253
- 15.00 15.70 - 18.50 3.17 - 3.49 3.57
14 . : 31 ' : 48 : ‘
- 37.30 16.90 - 27.60 7.23 - 6.79 417
e ) ) 32 ) ) 49 ) )
- I- -
16 433 10.20 33 2.08 2.36 50 2.55 4.36
- 3.89 8.14 - 4.69 2.85 - 2.22 258
17 : ' 34 . : 51 : :
- - -
18 2.37 3.28 35 3.86 3.00 52 3.62 3.28
[Table 41]

No. | CEN_IC50nM | CPE_EC50 nM

1-53 2.46 3

Ii-54 1.27 1.18

-55 2.13 3.45

l1I-56 6.64 4.99

-57 4,27 3.47

1-58 2.65 3.13

1I-59 0.57 3.11

[0228] Based on the above results, the parent compounds exhibit high cap-dependent endonuclease (CEN) inhibitory
activity and/or high CPE inhibitory effect and thus can be a useful agent for treatment and/or prevention of symptom
and/or disease induced by infection with influenza virus.

[0229] Biological test examples for compounds of the present invention were described below.

Test Example 3: CYP inhibition test

[0230] Using commercially available pooled human hepatic microsome, and employing, as markers, 7-ethoxyresorufin
O-desthylation (CYP1A2), tolbutamide methy!-hydroxylation (CYP2C9), mephenytoin 4'-hydroxylation (CYP2C19), dex-
tromethorphan O-demethylation (CYP2D6), and terfenedine hydroxylation (CYP3A4) as typical substrate metabolism
reactions of human main five CYP enzyme forms (CYP1A2, 2C8, 2C19, 2D6, 3A4), an inhibitory degree of each metabolite
production amount by a compound of the present invention was assessed.

[0231] The reaction conditions were as follows: substrate, 0.5 umol/L ethoxyresorufin (CYP1A2), 100 pmol/L tolbuta-
mide (CYP2C9), 50 umol/L S-mephenytoinmephenitoin (CYP2C19), 5 pmoliL dextromethorphan (CYP2D6), 1 pwmol/L
terfenedine (CYP3A4); reactiontime, 15 minutes; reaction temperature, 37°C; enzyme, pooled human hepatic microsome
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0.2 mg protein/mL; concentration of a compound of the present invention, 1, 5, 10, 20 pmol/L (four points).

[0232] Each five kinds of substrates, human hepatic microsome, or a compound of the present invention in 50 mmol/L
Hepes buffer as a reaction solution was added to a 96-well plate at the composition as described above, NADPH, as a
cofactor was added to initiate metabolism reactions as markers and, after the incubation at 37°C for 15 minutes, a
methanol/acetonitrile = 1/1 (v/v) solution was added to stop the reaction. After the centrifugation at 3000 rpm for 15
minutes, resorufin (CYP1A2 metabolite) in the supernatant was quantified by a fluorescent multilabel counter and tol-
tributamide hydroxide (CYP2C89P metabolite), mephenytoin 4' hydroxide (CYP2C19 metabolite), dextromethorphan
(CYP2D6 metabolite), and terfenadine alcohol (CYP3A4 metabolite) were quantified by LC/MS/MS.

[0233] Addition of only DMSO being a solvent dissolving a compound of the present invention to a reaction system
was adopted as a control (100%), remaining activity (%) was calculated at each concentration of a compound of the
present invention added as the solution and IC50 was calculated by reverse presumption by a logistic model using a
concentration and an inhibition rate.

(Result)

Compund IlI-2: five kinds >20umol/L

Test Example 4: BA test

Materials and methods for experiments to evaluate oral absorption
[0234]

(1) Experimental animals: mice or SD rats were used.

(2) Rearing condition: mice or SD rats were allowed free access to solid feed and sterilized tap water.

(3) Setting of dosage and grouping: Oral administration and intravenous administration were performed with the
predetermined dosage. Grouping was set as below. (Dosage was changed per compound)

Oral administration 1 to 30 mg/kg (n= 2 to 3)

Intravenous administration 0.5 to 10 mg/kg (n= 2 to 3)

(4) Preparation of administration solutions: Oral administration was performed as solution or suspension. Intravenous
administration was performed after solubilization.

(5) Routes of administration: Oral administration was performed mandatory into the stomach by oral sonde. Intra-
venous administration was performed from caudal vein by syringes with needle.

(6) Evaluation items: Blood was collected serially and concentration of a compound of the present invention in
plasma was measured by LC/MS/MS.

(7) Statistical analysis: About transition of concentration of a compound of the present invention in ptasma, the area
under the plasma concentration versus time curve (AUC) was calculated by non-linear least-squares method pro-
gram, WinNonlin (a registered trademark), and bioavailability (BA) of a compound of the present invention was
calculated from AUCs of the oral administration group and the intravenous administration group.

(Result)

Compound II-6: 14.9%

Compound I11-2: 4.2%

[0235] Based on the above results, the prodrug had improved bioavailability other than the parent compound.
[0236] Therefore, the compound of the present invention has excelient oral ab sorbability and can be a useful agent
for treatment and/or prevention of sy mptom and/or disease induced by infection with influenza virus.

Test Example 5: Metabolism Stability Test

[0237] Using commercially available pooled human hepatic microsomes, a compound of the present invention was
reacted for a constant time, and a remaining rate was calculated by comparmg a reacted sample and an unreacted
sample, thereby, a degree of metabolism in liver was assessed.

[0238] A reaction was performed (oxidative reaction) at 37 °C for 0 minute or 30 minutes in the presence of 1 mmol/L

NADPH in 0.2 mL of a buffer (50 mmol/L Tris-HCI pH 7.4, 150 mmol/L potassium chloride, 10 mmol/L magnesium
chloride) containing 0.5 mg protein/mL of human liver microsomes. After the reaction, 50 pL of the reaction solution was
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added to 100 uL of a methanol/acetonitrite = 1/1 (v/v), mixed and centrifuged at 3000 rpm for 15 minutes. The compound
of the present invention in the supernatant was quantified by LC/MS/MS or Solid Phase Extraction (SPE)/MS, and a
remaining amount of the compound of the present invention after the reaction was calculated, letting a compound amount
at 0 minute reaction time to be 100%. Hydrolysis reaction was performed in the absence of NADPH and glucuronidation
reaction was in the presence of 5 mM UDP-giucuronic acid in place of NADPH, followed by similar operations.
(Result) % inhibition was shown at 2pumol/L of test compound.

Compound Il1-2: 90.1%
Test Example 6: CYP3A4 fluorescent MBI test

[0239] The CYP3A4 fluorescent MBI test is a test of investigating enhancement of CYP3A4 inhibition of a compound
of the present invention by a metabolism reaction, and the test was performed using, as CYP3A4 enzyme expressed
in Escherichia coli and employing, as an index, a reaction in which 7-benzyloxytrifluoromethylcoumarin (7-BFC) is
debenzylated by the CYP3A4 enzyme to produce a metabolite, 7-hydroxytrifluoromethylcoumarin (HFC) emitting fluo-
rescent light.

[0240] The reaction conditions were as follows: substrate, 5.6 pmol/L 7-BFC; pre-reaction time, 0 or 30 minutes;
reaction time, 15 minutes; reaction temperature, 25°C (room temperature); CYP3A4 content (expressed in Escherichia
coli), at pre-reaction 62.5 pmol/mL, at reaction 6.25 pmol/mL (at 10-fold dilution); test drug concentration of a compound
of the present invention, 0.625, 1.25, 2.5, 5, 10, 20 wmol/L {six points).

[0241] An enzyme in a K-Pi buffer (pH 7.4) and a solution of a compound of the present invention as a pre-reaction
solution were added to a 96-well plate at the above composition of the pre-reaction, a part of it was transferred to another
96-well plate so that it was 1/10 diluted with a substrate and a K-Pi buffer, NADPH as a cofactor was added to initiate
a reaction as an index {without preincubation) and, after a predetermined time of a reaction, acetonitrile/0.5 mol/L Tris
(trishydroxyaminomethane) = 4/1 (V/V) was added to stop the reaction. In addition, NADPH was added to a remaining
preincubation solution to initiate a preincubation (with preincubation) and, after a predetermined time of a preincubation,
a part was transferred to another plate so that it was 1/10 diluted with a substrate and a K-Pi buffer to initiate a reaction
as an index. After a predetermined time of a reaction, acetonitrile/0.5 mol/L Tris (trishydroxyaminomethane) = 4/1 (V/V)
was added to stop the reaction. For the plate on which each index reaction had been performed, a fluorescent value of
7-HFC which is a metabolite was measured with a fluorescent plate reader. (Ex = 420 nm, Em = 535 nm).

[0242] Addition of only DMSO which is a solvent dissolving a compound of the present invention to a reaction system
was adopted as a control (100 %), remaining activity (%) was calculated at each concentration of a compound of the
present invention added as the solution, and |Cg, was calculated by reverse-presumption by a logistic model using a
concentration and an inhibition rate. When a difference between {Cs values is 5 pmol/L or more, this was defined as
(+) and, when the difference is 3 umol/L or less, this was defined as (-).

(Result)
Compound IlI-2: (-)
Test Example 7: Fluctuation Ames Test

[0243] Mutagenicity of compounds of the present invention was evaluated.

[0244] 20 pl. of freezing-stored rat typhoid bacillus (Salmonelia typhimurium TA98 strain, TA100 strain) was inoculated
on 10 mL of a liquid nutrient medium (2.5% Oxoid nutrient broth No.2), and this was cultured before shaking at 37°C for
10 hours. 9 mL of a bacterial solution of the TA98 strain was centrifuged (2000 X g, 10 minutes) to remove a culturing
solution. The bacteria was suspended in 9 mL of a Micro F buffer (K;HPO,: 3.5 g/L, KH,PO,: 1 g/L, (NH,),S0,4: 1 g/L,
trisodium citrate dehydrate: 0.25 g/L, MgSO, « 7H,0: 0.1 g/L), the suspension was added to 110 mL of an Exposure
medium (Micro F buffer containing Biotin: 8 wg/mL, histidine: 0.2 ng/mL, glucose: 8 mg/mL). The TA100 strain was
added to 120 mL of the Exposure medium relative to 3.16 mL of the bacterial solution to prepare a test bacterial solution.
Each 12 uL of DMSO solution of a compound of the present invention (several stage dilution from maximum dose 50
mg/mL at 2 to 3 fold ratio), DMSO as a negative control, and 50 ng/mL of 4-nitroquinoline-1-oxide DMSO solution for
the TA98 strain, 0.25 wg/mL of 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide DMSO solution for the TA100 strain under the
non-metabolism activating condition, 40 wg/mL of 2-aminoanthracene DMSO solution for the TA98 strain, 20 wg/mL. of
2-aminoanthracene DMSO solution for the TA100 strain under the metabolism activating condition as a positive control,
and 588 ul of the test bacterial solution (a mixed solution of 498 pl of the test bacterial solution and 90 pL of S8 mix
under the metabolism activating condition) were mixed, and this was shaking-cultured at 37°C for 90 minutes. 460 pL
of the bacterial solution exposed to a compound of the present invention was mixed with 2300 L of an Indicator medium
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(Micro F buffer containing biotin: 8 wg/mL, histidine: 0.2 n.g/mL, glucose: 8 mg/mL, Bromo Cresol Purple: 37.5 wg/mL),
each 50 uL was dispensed into microplate 48 wells/dose, and this was subjected to stationary culturing at 37°C for 3
days. Since a well containing a bacterium which has obtained the proliferation ability by mutation of an amino acid
(histidine) synthesizing enzyme gene turns from purple to yellow due to a pH change, the bacterium proliferation well
which has turned to yellow in 48 wells per dose is counted, and was assessed by comparing with a negative control
group. (-) means that mutagenicity is negative and (+) is positive.

(Result)
Compound Ill-2: (-)
Test Example 8: hERG Test

[0245] For the purpose of assessing risk of an electrocardiogram QT interval prolongation of the compound of the
present invention, effects of the compound of the present invention on delayed rectifier K+ current (ly,), which plays an
important role in the ventricular repolarization process, was studied using HEK293 cells expressing human ether-a-go-
go related gene (hERG) channel.

[0246] After a cell was retained at a membrane potential of -80 mV by whole cell patch clamp method using an
automated patch clamp system (PatchXpress 7000A, Axon Instruments Inc.), Iy, induced by depolarization pulse stim-
ulation at +40 mV for 2 seconds and, further, repolarization pulse stimulation at -50 mV for 2 seconds, was recorded.
After the generated current was stabilized, extracellular solution (NaCl: 135 mmol/L, KCi: 5.4 mmol/L, NaH,PO,: 0.3
mmol/L, CaCl, « 2H,0: 1.8 mmol/L, MgCl, « 6H,0: 1 mmoliL, glucose: 10 mmol/L, HEPES (4-(2-hydroxyethyl)-1-piper-
azineethanesulfonic acid): 10 mmol/L, pH=7.4), in which the compound of the present invention had been dissolved at
an objective concentration, was applied to the cell at room temperature for 10 minutes. From the recording l,, an absolute
value of the tail peak current was measured based on the current value at the resting membrane potential using analysis
software (DataXpress ver.1, Molecular Devices Corporation). Further, the % inhibition relative to the tail peak current
before application of the compound of the present invention was calculated, and compared with the vehicle-applied
group (0.1% dimethyl sulfoxide solution) to assess influence of the compound of the present invention on I,.

(Result) % inhibition was shown at 0.3 to 10 uM of test compound.

Compound lll-2: 7.9%
Test Example 9: Solubility test

[0247] The solubility of the compound of the present invention was determined under 1% DMSO addition conditions.
A 10 mmol/L solution of the compound was prepared with DMSO, and 2 ulL of the solution of the compound of the
present invention was added, respectively, to 198 uL of JP-1 solution (water were added to 2.0 g of sodium chioride
and 7.0 mL of hydrochloric acid to reach 1000 mL) and JP-2 solution (1 volume of water were added to 1 volume of the
solution which 3.40 g of potassium dihydrogen phosphate and 3.55 g of anhydrous disodium hydrogen phosphate to
reach 1000 mL). The mixture was shaked for 1 hour at a room temperature, and the mixture was filtered. The filtrate
was tenfold diluted with methanol/water = 1/1(v/v), and the compound concentration in the filtrate was measured with
LC/MS or SPE/MS by the absolute calibration method.

(Result)
Compound l1i-2: 42.2pmol/L
Test Example 10: Powder solubility test

[0248] Appropriate amounts of the compound of the present invention was put into vials and 200uL of JP-Ist Fluid
(water was added to 2.0g of sodium chloride in 7.0mL of hydrochioride acid to reach 1000 mL), JP-2nd Fluid (water was
added to 500 mL of phosphate buffer solution with a pH of 6.8) and 20mmol /L sodium taurocholate (TCA) / JP-2nd Fluid
(JP-2nd Fluid was added to 1.08g of TCA in JP-2nd Fluid to reach 100mL) was added to each vial. When the compound
was completely dissolved, appropriate amount of compound was added. After shaken for 1 hour at 37°C, the mixture
was filtered and 100pL of methanol was added to 100uL of each filtrate (double dilution). Dilution magnification was
changed if necessary. After it was confirmed whether there were air bubbles and precipitates in the vials, the vials were
shaken with tight stopper. The compound concentration was determined with HPLC by the absolute calibration method.
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(Result)
Compund lil-2: JP-1 solution; 7.1 pg/mL, JP-2 solution; 4.4 ng/mt, 20 mmol/L TCA/JP-2 solution; 16.1 pg/mL
Test Example 11: Ames test

[0249] Ames test was performed by using Salmonellas (Salmonelta typhimurium) TA 98, TA100, TA1535 and TA1537
and Escherichia coli WP2uvrA as test strains with or without metabolic activation in the pre-incubation method to check
the presence or absence of gene mutagenicity of compounds of the present invention.

(Result)
Compound 11i-2: (-)
Test Example 12: Light hemolysis test

[0250] The compound of the present invention was dissolved at target concentrations and was mixed with a 2.5 viv%
suspension of red blood cells prepared from a defibrinated blood of sheep on a microplate at concentrations of 0.0008
to 0.1 wiv%. The mixtures were exposedto 10 J/cm? of UV-irradiation within a range of wavelength 290 to 400 nm, UVA
and UVB using ultra violet fluorescent lamps, GL20SE and FL20S-BLB lamps manufactured by Sankyo Denki Co., Ltd.
and Panasonic Corporation, respectively. After the completion of the irradiation, the mixtures were centrifuged, and a
supernatant of the mixture was collected and was located on a microplate. The phototoxicity was assessed by measuring
an absorbance at wavelength of 540 nm and 630 nm in the supernatant. The absorbance data at wavelength of 540 nm
and 630 nm were used as indicators of biomembrane damage (photohemolysis %) and hyperoxidation of lipid membrane
(methemoglobin formation), respectively. The criteria of phototoxicity was as follows; It was judged to be non-phototoxic
(-) when the photohemolysis % < 10 and the maximal change in the absorbance at 630 nm (AOD) < 0.05 were observed.
It was judged to be non-phototoxic (+) when the photohemolysis was more than 10% and the maximal change in the
absorbance at 630 nm (AOD) was more than 0.05.

(Result)
Compound HI-2: (-)

[0251] Figures 1 and 2 show a result of measuring the plasma concentration of Compound Ill-2 and Compound 11-6
after oral administration of prodrug Compound !I-6, the parent compound of whch is Compound 111-2, to rat under non-
fasting conditions.

[0252] Inaddition, the concentration of Compoundll-6in allplasma samples was a determination limitor less. Therefore,
prodrug Compound 11-6, the parent compound of which is Compund lI1-2 is found to have changed promptly to Compound
[11-2 in vivo after administration (see Figure 2).

[0253] Based on the above test results, it was revealed that the compound converted into a prodrug was absorbed
into the body after oral administration, and rapidly converted into a parent compound in the blood. Therefore, the com-
pound of the present invention can be a useful agent for treatment and/or prevention of symptom and/or disease induced
by infection with influenza virus.

Test Example 13: Intravenous Administration Test
[0254] Examined experimental materials and method of intravenous administration test

(1) Animals used: SD rats were used.

(2) Rearing conditions: Pellets and sterilized tap water were fed to SD rats ad libitum.

(3) Dosage and grouping: A predetermined dosage was intravenously administered. Groups were set as follows.
(Dosage varied for each compound)

Intravenous administration 0.5-1 mg/kg (n = 2-3)

(4) Preparation of administration solution: Intravenous administration was performed after solubilization.

(5) Administration method: Iintravenous administration was performed with a needle-equipped syringe on the caudal
vein.

(6) End point: Blood was collected over time, and the plasma concentration of the compound of the present invention
was measured using LC/MS/MS.
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(7) Statistical analysis: As for the transition of the plasma concentration of the compound of the present invention,
the total body clearance (CLtot) and the elimination half-life (t1/2, z) were calculated using nonlinear least-squares
program WinNonlin (R).
(Results)
Compound No. 11I-2:
CLtot: 16.4 mL/min/kg
t1/2, z: 3.4 hours
[0255] From the above results, it was found that Compound !1I-2 is a compound having a low total body clearance
and a long half-life.
[0256] Therefore, the compound of the present invention has excellent persistence and can be a useful agent for
treatment and/or prevention of symptom and/or disease induced by infection with influenza virus.
Formulation Example
[0257] The following Formulation Examples are only exemplified and not intended to limit the scope of the invention.
Formulation Example 1: Tablets
[0258] The compounds of the present invention, lactose and calcium stearate are mixed. The mixture is crushed,
granulated and dried to give a suitable size of granules. Next, calcium stearate is added to the granules, and the mixture
is compressed and molded to give tablets.
Formulation Example 2: Capsules
[0259] The compounds of the present invention, lactose and calcium stearate are mixed uniformly to obtain powder
medicines in the form of powders or fine granules. The powder medicines are filled into capsule containers to give
capsules.

Formulation Example 3: Granules

[0260] The compounds of the present invention, lactose and calcium stearate are mixed uniformly and the mixture is
compressed and molded. Then, it is crushed, granulated and sieved to give suitable sizes of granules.

Formulation Example 4: Orally disintegrated tablets

[0261] The compounds of the present invention and crystalline cellulose are mixed, granulated and tablets are made
to give orally disintegrated tablets.

Formulation Example 5: Dry syrups

[0262] The compounds of the present invention and lactose are mixed, crushed, granulated and sieved to give suitable
sizes of dry syrups.

Formulation Example 6: Injections
[0263] The compounds of the present invention and phosphate buffer are mixed to give injection.
Formulation Example 7: Infusions

[0264] The compounds of the present invention and phosphate buffer are mixed to give injection.
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Formulation Ekample 8: Inhalations
[0265] The compound of the present invention and lactose are mixed and crushed finely to give inhalations.
Formulation Example 9: Ointments |
[0266] The compounds of the present invention and petrolatum are mixed to give ointments.
Formulation Example 10: Patches
[0267] The compounds ofthe present invention and base such as adhesive plaster or the like are mixed to give patches.
[Industrial Applicability]

[0268] The compound of the present invention has cap-dependent endonuclease (CEN) inhibitory activity after ab-
sorption into the body. The compound of the present invention can be a useful agent for treatment and/or prevention of
symptom and/or disease induced by infection with influenza virus.

Claims

1. A compound represented by formula (1):
OoP O
1
SPLR /'W A
N“NAY, )
= - =

, or its pharmaceutically acceptable salt: wherein

P is hydrogen or a group PR to form a prodrug;

Alis CR1AR1'B, S or O;

A2 is CR2ARZB, S or O,

A3 is CR3AR3B, S or O;

A# is each independently CR4ARE, S or O;

the number of hetero atoms among atoms constituting the ring which consists of A1, A2, A3, A4, nitrogen atom
adjacent to Al and carbon atom‘adjacent to A4, is 1 or 2;

R'A and RB are each independently hydrogen, halogen, alkyl, haloalkyl, alkyloxy or phenyl;

R2A and R28 are each independently hydrogen, halogen, alkyl, haloalkyl, alkyloxy or phenyl;

R3A and R3B are each independently hydrogen, halogen, alkyl, haloalkyl, alkyloxy or phenyl,

R4A and R4B are each independently hydrogen, halogen, alkyl, haloalkyl, alkyloxy or phenyl;

R3A and R3B may be taken together with an adjacent carbon atom to form non-aromatic carbocycle or non-
aromatic heterocycle;

Xis CH,, S or O; :

R1is each independently halogen, hydroxy, alkyl, haloalkyl or alkyloxy,

mis any integer of 0 to 2; and

n is any integer of 1 to 2,

provided that the following compounds are excluded:
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wherein each definition has the same meaning as described above.

2. The compound according to Claim 1, wherein the group represented by formula:

wherein R2, R3, R4 and RS are each independently hydrogen atom or fluorine atom; the number of fluorine atom of

R2, R3, R* and RS is 1 or 2, or its pharmaceutically acceptable salt.

3. The compound according to Claim 1, wherein the group represented by formula:

wherein each definition has the same meaning as described in Claim 1, is a group represented by formula:

%

-n
st 1H]

isor
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F

, or its pharmaceutically acceptable salt.

Oop O oP

Ae RS
N ,
\ \N I/CF3

o)

98

F

%

The compound according to any one of Claims 1to 3, wherein the group represented by formula:

OP O
Oﬁ/u\jom\
SPLR
or N
AN

wherein each definition has the same meaning as described in Claim 1, or its pharmaceutically acceptable salt.

The compound according to Claim 1, represented by the following formula:
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tﬁd tﬁov . @
LI2 - LIS F
m*a ﬁm t\ﬁa
LIS

Tk
F

pewer

F

0, T

S B

opP O

SN NN
x N\N);,\(B

L0

or

N
\N

wherein each definition has the same meaning as described above, or its pharmaceutically acceptable salt.
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O
O

OP
N
a UN
)

wherein each definition has the same meaning as described in Claim 1, or its pharmaceutically acceptable salt.

N

O O

7. The compound according to Claim 1, represented by the following formula:

OoP O
O

\
~ N
)

wherein each definition has the same meaning as described in claim 1, or its pharmaceutically acceptable salt.

N

C) -

8. The compound according to Claim 1, represented by the following formula:

)

wherein each definition has the same meaning as described in Claim 1, or its pharmaceutically acceptable salt.

9. The compound according to Claim 1, represented by the following formula:

wherein each definition has the same meaning as described in claim 1, or its pharmaceutically acceptable salt.

10. The compound according to Claim 1, represented by the following formula:
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a)-C(=
b)-C
c)-C(=

o) pRO
( O) pR1
=0)-L- PR1,
d) -C(=0)- 0)-L-O-PR1,
e) -C( O)LOLOPR1
f) -C(=0)-L-O-C(=0)- -PR1,
g) -C(=0)-0-PR2,
h) -C(=0)-N(-K)(PR2),
i) -C(=O)—O-L-O-PR2,
j) -C(PR3),-O-PR4,
k) -C(PR3)2-O-L-O-PR4,
I) -C(PR3),-0-C(=0)-PR4,
m) -C(PR3)2-O-C(=O)-O-PR4,
n) -C(PR3),-0-C(=0)-N(-K)-PR4,
o) -C(F’R3)2-O-C(=O)-O-L-O-PR4,
p) -C(PR3)2-O-C(=O)-O-L-N(PR4)2,
q) -C(PR3)2-O-C(=O)-N(-K)—L-O-PR“,
r -C(PR3)2-O-C(=O)-N(-K)-L-N(PR4)2,
s) -C(PR3)2-O-C(=O)-O-L-O-L-O-PR4,
t) -C(PR3)2-O-C(=O)-O-L-N(-K)-C(=O)-PR4,
u) -C(PR3),-0-P(=0)(-PR5),,
v) -C(PR3),-PR6, (except for a benzy! group)
w) -C(=N*(PR7),)(-N(PR7),),
x) -C(PR3),-C(PR3),-C(=0)-0-PR?,
y) -C(PR3),-N(-K)-C(=0)-0-PR2,
z) -P(=0)(-PRE)(-PR9),
aa) -§(=0),-PR19,
ab) -PR1, and
ac) -C(PR3), -C(PR3),-0-PR2,

wherein each definition has the same meaning as described in Claim 1, or its pharmaceutically acceptable salt.

11. The compound represented by the following formula:

wherein P is hydrogen or a group PR to form a prodrug, or its pharmaceutically acceptable salt.

12. The compound according to any one of Claims 1 to 11, orits pharmaceutically acceptable salt,
wherein PR is a group selected from the following formula a) to ac):
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wherein L. is straight or branched alkylene, or straight or branched alkenylene;

K'is hydrogen, or alkyl optionally substituted by substituent group A;

PRO s alkyl optionally substituted by substituent group A, or alkenyl optionally substituted by substituent group A;
PR1is carbocyclyl group optionally substituted by substituent group A, heterocyclyl group optionally substituted by
substituent group A, alkylamino optionally substituted by substituent group A, or alkylsulfanyl optionally substituted
by substituent group A;

PR2 is alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent
group A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by
substituent group A, heterocyclylalkyl optionally substituted by substituent group A or trialkylsilyl;

PR3 ijs each independently hydrogen or alkyl; ,

PR4is each independently alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted
by substituent group A, heterocyclyl group optionally substituted by substituent group A, alkylamino optionally sub-
stituted by substituent group A, carbocyclylalkyl optionally substituted by substituent group A, heterocyclylalkyl
optionally substituted by substituent group A, or trialkylsilyl;

PRS js each independently hydroxy or OBn;

PR6 s carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted
by substituent group A,

PR7is each independently alkyl optionally substituted by substituent group A; PR8 is alkyloxy optionally substituted
by substituent group A;

PR9 js alkyloxy optionally substituted by substituent group A, alkylamino optionally substituted by substituent group
A, carbocyclyloxy optionally substituted by substituent group A, heterocyclyloxy optionally substituted by substituent
group A, carbocyclylamino optionally substituted by substituent group A or heterocyclylamino optionally substituted
by substituent group A;

PR8 and PR9 may be taken together with an adjacent phosphorus atom to form heterocycle optionally substituted
by substituent group A;

PR10 s alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent
group A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by
substituent group A or heterocyclylalkyl optionally substituted by substituent group A,

PR11 is alkyl optionally substituted by substituent group A, alkeny! optionally substituted by substituent group A,
carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted by
substituent group A;

Substituent group A; oxo, alkyl, hydroxyalkyl, amino, alkylamino, carbocyclyl group, heterocyclyl group, carbocycly-
lalkyl, alkylcarbonyl, halogen, hydroxy, carboxy, alkylcarbonylamino, alkylcarbonylaminoalkyl, alkylcarbonyloxy,
alkyloxycarbonyl, alkyloxycarbonylalkyl, alkyloxycarbonyloxy, alkylaminocarbonyloxy, alkylaminoalkyl, alkyloxy, cy-
ano, nitro, azido, alkylsulfonyl, trialkylsilyl and phospho.

The compound according to Claim 12, or its pharmaceutically acceptable salt,
wherein PR is a group selected from the following formula:

a) -C(=0)-PRO,

b) -C(=0)-PR?1,

g) -C(=0)-0-PR2,

h) -C(=0)-N(-K)(PR?),

i) -C(=0)-O-L-0-PR2,

1) -C(PR3),-0-C(=0)-PR4,

m) -C(PR3),-0-C(=0)-O-PR4,

0) -C(PR3),-0-C(=0)-0-L-O-PR4,

v) -C(PR3),-PR6, (except for a benzyl group)
x) -C(PR3),-C(PR3),-C(=0)-0-PR2,

y) -C(PR3),-N(-K)-C(=0)-O-PR2, and

2) -P(=0)(-PR8)(-PR9),

wherein L is straight or branched lower alkylene;

K is hydrogen or alky! optionalily substituted by substituent group A;

PRO is alkyl optionally substituted by substituent group A;

PR1is carbocycly! group optionally substituted by substituent group A, or heterocyclyl group optionally substituted
by substituent group A;

PR2 is alkyl optionally substituted by substituent group A, carbocycly! group optionally substituted by substituent
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group A, heterocyclyl group optionally substituted by substituent group A, carbocyclylalkyl optionally substituted by
substituent group A, or heterocyclylalkyl optionally substituted by substituent group A;

PR3 js each independently hydrogen or alkyl;

PR4 js alkyl optionally substituted by substituent group A, carbocyclyl group optionally substituted by substituent
group A, or heterocyclyl group optionally substituted by substituent group A,

PR8 js carbocyclyl group optionally substituted by substituent group A, or heterocyclyl group optionally substituted
by substituent group A;

PR8 is alkyloxy optionally substituted by substituent group A;

PRI js alkyloxy optionally substituted by substituent group A, alkylamino optionally substituted by substituent group
A, carbocyclyloxy optionally substituted by substituent group A, heterocyclyloxy optionally substituted by substituent
group A, carbocyclylamino optionally substituted by substituent group A or heterocyclylamino optionally substituted
by substituent group A; and

PR8 and PR9 may be taken together with an adjacent phosphorus atom to form heterocycle optionally substituted
by substituent group A,

Substituent group A; oxo, alkyl, alkylamino, carbocyclf/l group, heterocyclyl group, alkylcarbonyl, halogen, hydroxy,
alkylcarbonylamino, alkylcarbonyloxy, alkyloxycarbonyl, alkyloxycarbonylalkyl, alkylaminocarbonyloxy, alkyloxy, ni-
tro, azido, alkylsulfonyl and trialkylsilyl.

14. A compound represented by the following formula:

OH

0]
O\ N/E o
N N

N

_/‘v
LD .o

, or its pharmaceutically acceptable salt.

15. A compound represented by the following formula:

0 \\N\?/U; o \\N\I:ID oz@f:km
SSQYIEN QTINN @ &
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, or its pharmaceutically acceptable salt.

A pharmaceutical composition comprising the compound of any one of Claims 1 to 15, or its pharmaceutically
acceptable salt.

The pharmaceutical composition according to Claim 16, which exhibits anti influenza activity.

The pharmaceutical composition according to Claim 16, which exhibits cap-dependent endonuclease inhibitory
activity.

A method for treating and/or preventing disease caused by a virus having cap-dependent endonuclease charac-
terized in administering the compound of any one of Claims 1 to 15, or its pharmaceutically acceptable salt.

A compound according to any one of Claims 1to 15 or its pharmaceutically acceptable salt, for treating or preventing
disease caused by a virus having cap-dependent endonuclease.
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]

-+-0.3 mg/kg
-1 mgkg
-O-3mg/kg

100
50
0 : T :
0 6 12 18 24
Time (hr)
Time Plasma concentration (ng/mL)
(ho 0.3 mg/kg 1 mgkg 3mgkg 10mgkg
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:

below the lower limit of quantification (< 0.500 ng/mL)

106



10

15

20

25

30

35

40

45

50

EP 3 290 424 A1

INTERNATIONAL SEARCH REPORT

International application No.
PCT/JP2016/063139

A. CLASSIFICATION OF SUBJECT MATTER
See extra sheet.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61P31/12,
C07D513/14,

A61P31/16, A61P43/00,
CO07F9/6561

Minimum documentation searched (classification system followed by classification symbols)
C07D471/14, A61K31/53, A61K31/5383, A61K31/542, A61K31/553, A61K31/675,
C07D471/20,

C07D491/22, C07D498/14,

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the cxtent that such documents are included in the ficlds searched
1922-1996 Jitsuyo Shinan Toroku Koho
1971-2016 Toroku Jitsuyo Shinan Koho

1996-2016
1994-2016

CAplus/REGISTRY (STN)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

23 December 2010
entire text; particularly,
to 169, 171 to 180

& US 2012/0184734 Al

& EP 2444400 Al
& KR 10-2011-0132462 A

(23.12.2010),
claims;

claims; examples 166 to 169,
& CN

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X/Y WO 2012/039414 Al (Shionogi & Co., Ltd.), 1-20/1-20
29 March 2012 (29.03.2012),
entire text; particularly, claims; referential
examples 682, 684, 714, 715
& Us 2013/0197219 Al
claims; Reference examples 682, 684, 714, 715
& EP 2620436 Al & CN 103228653 A
& KR 10-2014-0032934 A
X/Y WO 2010/147068 Al (Shionogi & Co., Ltd.), 1-20/1-20

examples 166

171 to 180
102803260 A

Further documents are listed in the continuation of Box C.

L__] Sce patent family annex.

* Special categories of cited documents:

"A”  document defining the gencral state of the art which is not considered to
be of particular relevance

“E”  carlicr application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the
priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theoty underlying the invention

“X"  document of particular relevance; the claimed invention cannot be
considcred novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&"  document member of the same patent family

Date of the actual completion of the international search
16 May 2016 (16.05.16)

Date of mailing of the international search report
24 May 2016 (24.05.16)

Name and mailing address of the I[SA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,

Tokyo 100-8915, Japan

Authorized officer

Telephone No

Form PCT/ISA/210 (second sheet) (January 2015)

107




10

15

20

25

30

35

40

45

50

55

EP 3 290 424 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2016/063139

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WO 2011/129095 A1 (Shionogi & Co., Ltd.),
20 October 2011 (20.10.2011),

claims; paragraphs [0101] to [0112]

& US 2013/0096109 Al

1-20

Form PCT/ISA/210 (continuation of second sheet) (January 2015)

108




10

15

20

25

30

35

40

45

50

55

EP 3 290 424 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2016/063139

Continuation of A. CLASSIFICATION OF SUBJECT MATTER
(International Patent Classification (IPC))

C07D471/14(2006.01)i, A61K31/53(2006.01)i, A61K31/5383(2006.01)1,
A61K31/542(2006.01)1i, A61K31/553(2006.01)i, A61K31/675(2006.01)1,
A61P31/12(2006.01)1i, A61P31/16(2006.01)i, A61P43/00(2006.01)1i,
C07D471/20(2006.01)i, C07D491/22(2006.01)i, C07D498/14(2006.01)1,
C07D513/14(2006.01)i, CO7F9/6561(2006.01)1

(According to International PatentClassification (IPC) or tobothnational
classification and IPC)

Form PCT/ISA/210 (extra sheet) (January 2015)

109




EP 3 290 424 A1

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be

excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

+ (B 2280435 A [0006]

« US 5475109 A [0006]

« US 20130090300 A [0006]
¢ WO 2013057251 A [0006]
¢ WO 2013174930 A [0006]
WO 2014023691 A [0006]
¢ WO 2014043252 A [0006]
« WO 2014074926 A [0006]
WO 2014108406 A [0006]

Non-patent literature cited in the description

« Tetrahedron Lett, 1995, vol. 36 (12), 2005 [0007]

e Tetrahedron Lett, 1995, vol. 36 (12), 2009 [0007]

*  Antimicrobial Agents And Chemotherapy, 1994,
2827-2837 [0007]

«  Antimicrobial Agents And Chemotherapy, 1996,
1304-1307 [0007]

¢ Prog. Med., 1985, vol. 5, 2157-2161 [0024]

* Isotopes in the Physical and Biomedical Sciences.
Labeled Compound. 1987, vol. 1 [0099]

110

WO 2014108407 A [0006]
WO 2014108408 A [0006]
WO 2015038655 A [0006]
WO 2005016927 A [0006]
WO 2006066414 A [0006}
WO 2007049675 A [0006]
WO 2010147068 A [0006]
WO 2012039414 A [0006]

THEODORA W GREEN. Protective Groups in Or-
ganic Synthesis. John Wiley & Sons [0117] [0121]
[0128]

Protective Groups in Organic Synthesis. THEODO-
RA W GREEN. Prog. Med. John Wiley & Sons, 1985,
vol. 5, 2157-2161 [0123]

OLGA M. ROCHOVANSKY. VIROLOGY, 1978, vol.
73, 327-338 [0212]



LS

AFWHREEEFHSEANOLUTAEY. Al % CR1IARIB, S 0: A2 %
CR2AR2B. S & O; A3 % CR3AR3B. Sl O: A4 % CR4AR4B. SELO; HH,
H1 A1, A2, A3. A4. BT AL MEMEET. KH A4 BRI E TREARIERR
FCER R T RO R RO A 1 EEE 2 ; RIA R RIB &AM MAL. MR,
B AAS: R2A & R2B & Marih e, fiE. SUES; RIALRIBEZEAR
b AE. EE. B R4A K R4B HEMIHAE. WE. BkeES;
R3A F R3B ] —j2f i AE 25 B B BB R 75 F ki B X 4 CH2. S = O; R1
FEBI A E XTUSES; m&A0~2 MWEYE: n & 12 HEH).



