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(57) Abstract: Provided is a novel compound which has an excellent AP} aggregation-inhibiting activity and is useful as a medicine.
An imidazole compound represented by general formula (1) (wherein A, B and C may be the same as or different from one another
and independently represent a nitrogen atom or a carbon atom; X' and X? may be the same as or different from each other and inde -
pendently represent -CH,-, -O- or -S-; R! and R* may be the same as or different from each other and independently represent an aro-
matic hydrocarbon group that may have a substituent, or the like; R® represents a hydrogen atom or a linear or branched alkyl group,
and R* represents a linear or branched alkyl group or a cyclic alkyl group, wherein R* and R* may together form a saturated hetero-
cyclic ring in conjunction with an adjacent nitrogen atom; R® represents a linear or branched alkyl group or a cyclic alkyl group;
either one of R® and R’ represents a hydrogen atom or an alkyl group; and the broken line in the imidazole ring means the presence
of one double bond) or a salt thereof.
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&Y (10) ZRBuT22EICLYELES (11) BEHNB, BX
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Sl BIZEKRES AV TFITIVEZTO L, KRIETIVIZDOLY)FY
L, KRIERITRFT M) DVLEFEZRAWEIENTES, RIGlE. 73 ER
O75V&DI—FIIRAHEHR, BRET3I0~3REITAIELL,

[0050] &% (1 1) O IFYV—ILBENOF VTR EICEYEEY (1
2) 86N B, NOFVIERKIE. N—TOFRV> V43X REQNDOY
VIEFIERWTITD 2 ENTES, RIGIE. 700FRILVLFEORES, =R
TITODENTES,

[0051] &% (12) oerOFPEzZz O 5VET2Z&ICEYEEY (13
) ESNhB, ZOE ROFVEONOFVIERBIE. BIEFAZILZEDN
OV ibFEAWTITbha, KISk, MLIVEOREH, BRBTITOZ
ENTED,

[0052] {b&# (13) 273X /{bdd2&iCLkYibEa (14) HBLND, 7
T/ERBIE. N=RYDLA4yFOBLTIVDOLE I BN —RETILFIL
TIVERIKRITEZDIEILLYTHIZENTED, TITHWLNhD TS/
EDREFBEE LTE. RYINE RYINAFTHIVRZILEZDKREE
RISICEYBRBETZ 2REENETONDS, RIGIE. VXFILKRILLT IR
ZE0RES, =ERT1 OE~ 3 6 AT AIE L\,

[0053] &% (14) IKEFTI—LRZVOLIBRKRIVREENERBEIE ST
Eic&kyYibad (15) BLND, RUREEME L TE EFI—ILR
SULMAICHAZERF IO DY TY YV IRBICAVWSO N 2B EDREEY
PRAVWLNS, TZT, &Y (15) 3tEm (3) o—fIthY. R4
RIGEEEERET DI ENTES, Rk, 77 RNOT7 5V EDREH,
—80C~ERTITHIZENTES,

[0054] RIEBRBADILED (2) £ibaY (3) ORBIFE. BAERI/IOX DY
TV IRIETHY ., NSV LMERTEEOFEETICITbhS, 5T
DLES LTI, Pd (PPhy) o PdC I, (dppf) ENFEFLND
s MEE LTI, VYBAYDLENBVWLND, RIGIK. K. MLIVE
DBRERT30~100CTHITENTE S,
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[00556] {b&# (4) OT7 I/ REEERBEIEZC&ICLY. EY (1) HE
bhd, 7I/REEORBERMIZ. REEOBRICLYERY, RVUL
B RUINAFIDANMRZNED L D RETKRIGTHEET 2REREDIFE
I RSUD L/ REMETICKRET2F0HREICLYRBETE S, —
H. VLTI FILE, t —ThFVANRZIVEED & D REEMESRM Th
BT S REREDFEICIE. M)A OMBERIGIES I &ICKYREET

%2,
[0056] %7-. RORBRICE>TH, LAY (1) £8ETHIENTE S,

[0057]
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[1B11]
Bpin
1 2
1,x\I/A\ x\R2
R I + N OTHP —»
e -,
Hal @ RS R®  (16)
Xl A _x2 xl A 2

X A X2
rRY T R
B._~C
—_—
NNy, CHO
\
Q-—NH (19)
R
/X1 A\ Xz\ ,X1 A XZ\
2 =
RO Y Y R RO R
B..~C + B. _-C
NN CHO RS\NQCHO
)\
N a—
o R (20) ol N 1)
XA XA X
Y TR Y
» B.~C B._~C
_R® | RS R
N\];K\N\R4 ‘N/VKK\N:
>_ — R*
5 N\R7 )-—N

[0058] (XA, THPIEF A Sk ROEESZILEARL., R'~R7, A, B, C, X'
. X2, Hal, Bpin., ReZEIEZERE L, )
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[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

tERIGRA, & (16) &, AiEdiEw (12) ICBOEFEETS3,
4 -JeROESVERBIEZZEICLYEROFVEET FSERAOE
ZZIMEL. RWTIHICEFI—ILRSVERBIES I &ICLYUELN
%,

et (2) &1t (16) #hy PV TIEHBIEICLY. LAY
(17) HBo5N3, CORIGIK. BABBHI/OZAY TY VY IRIGTHY
. RIEREE (2) &{ed¥ (3) ORIBERKICLTITbNS,

ke (17) o rOFUREE (THP) RUT7 I/ KREE (RY) %
et 22 &IC&YiLEw (18) AELHND, CORIGIK. N Z)LF4O
HRREOBRZRHITD I LICLYTIIENTES, EFMICKE., Y70
OXY VEQRER, BRTITOIENTES,

&Y (18) 27X -v—FUilkT s &ICLYiLEY (19) %218
%, TR I—FUBERISICIE. TA-Y—FrNI—-YFY (DMP
) ZRAWSHIENTES, RN, P/ 00X9 VEDREH, EETES
ICITY & TE S,

&Y (19) IChN)INAORXI Y RIVKRVEBA FILED X FILEFIIC
KEXINZT7LFIEERZRIEIEZZ&ICEY, £EW (20) RS
M (21) pEHN%, CORIGIEK., Pr7OOxX4s > vEQBREH, —80°C
~ERTHERICETT 3,

EEM (20) XILEH (21) . ThERTILFLT I VEERIN
IEHZZEICELY. 8EWM (1a) RGZEEY (1b) HME5NE, ZOR
. X%/ —ILEORER. THARSVEERML, BRTITIIENT
x5,

AEBPEOA IFYV—ILEEMXIEEDIEIE, BREERAICTT LD ICEN
A BREMEEMEZBL. ABREMEEARE LT, L NEETEWYOD
7IOA NEE ABRENESTIEHEER. FIXIETILIYNAT—FR. §7
VEZFDFHEERESE LTERTH S,

AFEBEDOA I FV—IEEMRIEEOEE NMEBOERE L TERT %15
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B BEEIEFRATBHLY Ing~1g, BFELLIE T OmgHhis 3 0 OmgDE
ETHD,

[0067] AHBADA I4YV—ItEMRIEZTDELAEET 5EEERMITIREEIC
i CELREF 5 BR L, EFENICHFEIN2BE 2BV TRERFORAR
EICTHRAETES, ARPT7 I MEEMXITETDEREZEH & T 5 EEMEKT
DOFIF & LTERBIA E8eH. #Fl. F|REL. D 7eLE», &F. Ay
Bl TUFRIIEL EELAVLKEORBREAROBREE LTHRTE
%,

[0068] E&IHIE L TIEEFIRICRER. MHEHR. ARE@MBFIEZERTZIEHH
Y, TNOSOHEEFIEETC I EHHIBRETRICINIAE. FRHEZBREICL
S>TEFEFIE L TARRHOHEFE LTHLW, TLA—ERSEEZ—DF
BICIMAL TH LK, FEEREEZ—DEHFICPIAL TH LU,

[0069] F/AARHEFE L TRA. BEBR ABKR HE. JI. 7)—4L, O—
vav, AT —, MFEIFEEFIRTE S,

[0070] EREHFELTIAREBT I MEMXITEDIRE EHICEZLFEFRIN
TWBRNYEEH,. BIZIETEBEFRCBEEFE. BHEFE. REFNE 2
FRIZERER, BEFE. BBRRSEZLEICG L TGERLTRE L, ®AlL
THIENTES,

BAEF E L TRBR. BBR. ARBEIEEZETD 2 EHTEZH8RNH
ELTRBLER. ALFEEETEEH D,
e

[0071] AT, AFRBAZREFH 22T TEENICEHET 50 AFERBOHEIZ T
EREHICIREINS Z &idAW,

[0072] &Rkl 1
1T— ( (2= (RUXFILTYIL) ThFY) AFI) —TH-—AIFY—
JV (6—1)

[0073]
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[1E12]

CH,0(C,H,)TMS
[0074] C@R#RE (Chem, Eur, J. 2013, 19, 11301) IV
AZIFY—IL 9. 25 ghb 1 BEBICTEEHROEEY (6—-1) %
1§ (22, 19, NEB82%) ,
'"TH NMR (500MHz, CDCl, :8 7. 61 (1H, s), 7.
12 (1H, s), 7. 06 (1H, s), 3. 49 (2H, t, J=8.
2Hz), 0. 92 (2H, t, J=8. 2Hz), 0. 00 (9H, s)
ESI MS (positive) : [M+H]t* Found m/ =z 1
99
[0075] &A%ffl 2
2— (2—=XFIT7II) —1—= ( (2= (RUAFLZYIL) ThFY)
AXFI) —TH-AZIHFJ—=)L (7—-1)
[0076] [1£13]
\
CH,0C,H,TMS

[0077] F+Z735R3 (1L) ke (6—1) (9. 69g, 48. 9mmo
1) . h3ZERO75Y (490mL) #MABHL. —7 8TITAAIL
=, JILTILTFILYFHL20. 2mL (2. 6 6MAFHVEK, 5
3. Tmmo |) ZEFL30ONEBIH LA, BWT, B8R (1) IAF
W74 Rggfk (1. 00g, 4. 89mmo |) ZMZX. 152EBH
Lz, 3—70FE—-2—xFL7/O07-1-x> (5. 50mL, 53.
7mmo |l) Z@TFL. ERICARBLTCOSRKEABRLEL, ITFLYIT7IY
PUBEER - 3+ M D LBOREMKAREMA, RGETRI B, KB
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ITFINEMATHRZEZTV. B LABREZREMBIEKTESEL, W
BB+ NUDLTRKE BRz2%BLE, 2EREZREBEL. Y)AFILA
SLVARMTZT74— (NFH Y EBIFIL=1:2) THREL., B&
HRDIEEY (7—1) %17 (7. 969, NE65%) .
"H NMR (400MHz, CDCl,;) :8 6. 99 (1H, s), 6.
95 (1H, s), 5. 21 (2H, s), 4. 88 (1H, s), 4. 6
7 (1H, s), 3. 54 (2H, s), 3. 48 (2H, t, J=8. 4
Hz), 1. 76 (3H, s), 0. 91 (2H, t, J=8. 4Hz),
0. 00 (9H, s)
ESI MS (positive) : [M+H]* Found m/ /z 2
53
[0078] &%l 3
2—AYTFI—1— ( (2= (FRYUXFILZYIL) ThFI) XFII) —
TH=—143X4Y—Jl (8—1)
[0079] [1£14]
\
CH,0C,HsTMS

[0080] 27523 (1L) k& (7—1) (7. 96g, 31. 6mmo
1) . RS LRE (10%w, w, 1. 34g, 1. 26mmo l) .
X&/7—=)L (3165mL) ZMA. KRFEITERICT2 4EB®HLE
s RIEBHREEZ4 M2, BELZBEZE L TEEHROLEY (8-
1) #1874 (7. 619) ., £&¥ (8—1) FBHEELIRORIGICHWE

[0081] &R%HI4
5-70F-2—-AVYTFNL—1— ((2— (FUXAFLIYI) ThFY
) AFI) —TH—A4IFY—)L (9—-1)
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[0082] [1E15]

Br
N/E/
\ N\
CH,OC,H,TMS

[0083] +X752R3 (1L) IC{beE® (8—1) (7. 60g, 30. Ommo
1) . 20AFRILA (300mL) ZiMA, ERICTE®HLE, N—-70%
A9 42K (5. 34g, 30. Ommo |) #MMA. S59oBEBHRLE
o BARNIFAWMEEF M) D LKBREZMA 1 OBEE®RL. K&s/oORL L
EMATRRZEEET >, BIRLAEEHREZBEMBIEKTHEL. MRS
MUY LTERKE BRE28LE. 2BERESZEEL. YVATIVAT L
20X bMTST74— (NFHY EBERIFIL=1:1) THERL, BemiK
DOibE (9—1) %#187%& (9. 799, INXKI8% (2IF) ) .

'"H NMR (400MHz, CDCl,) :8 6. 94 (1H, s), 5.
26 (2H, s), 3. 54 (2H, t, J=8. 4Hz), 2. 63 (2
H, d, J=7. 6Hz), 2. 20 (1H, m), 0. 98 (6H, d,
J=6. 8Hz), 0. 90 (2H, t, J=8. 4Hz), 0. 00 (9
H, s)

ESI MS (positive) : [M+H]* Found m/ /z 3
33, 335 (1:1)

[0084] &R%fFI5
2—AYTFI—1— ( (2= (FRYUXFILZYIL) ThFI) XFII) —
TH=A( XY= )—5—-HAHLKRT7ILTERK (10-1)

[0085] [116]

N\/yCHO

N
\
CH,0C,H,TMS
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[0086]

[0087]

[0088]

[0089]

FZ27523 (1L) cba¥ (9—1) (9. 799, 29. 5mmo
1) . FhSERATSY (300mL) #MAERL. —7 8TITAAL
feo JWRIVTFILYFIL (13, 3mL, 2, 6 6MAFHY VAR, 3
5. 3mmo |) Z@TL1O0o@EBIR LA, &mWT. N=N —IXF)L
RIVATIR (11, 4mL, 147, 4mmo |) #MA, ERICFEEL
500RBHLL, BNELT7YEZVLKBREMARBESRE I, K
EHFRRIFILEMA TORBREZT o7, B LABRE =R RIEKTH
L. WEEF M) U LTEKE, BRZ5BLE, HRZBEESEL. ¥V
ATNBS LN TZT4— (NFHY BRI FIL=1:2) TH
8L, #EHROELEW (10-1) %1F% (5. 629, IXE66%) .
'"H NMR (500MHz, CDCl,) :8 9, 70 (1H, s), 7.
77 (1H, s), 5. 77 (2H, s), 3. 59 (2H, t, J=8,
OHz), 2. 71 (2H, d, J=6. 5Hz), 2, 31 (1H, m)
, 1. 03 (6H, d, J=6, 4Hz), 0. 91 (2H, t, J=8.
OHz), 0. 00 (9H, s)

ESI MS (positive) : [M+H]* Found m/ /z 2
8 3
a6

(2—=AVTFIL—-1— ( (2= (FUAFILTYI) ThF2) XFIL)
—1TH-AIFYV—=IL—5—aJ) x%/—)L (11-1)

[1617]

N<Q§7/,CH20H

N
\
CH,OC,H,TMS

+27523 (1L) 1c6ed (10—1) (5. 52g, 19. 6mm
ol). Fr>EROTZ7SY (200mL) #mMABHL, KELZSAYVT
FITIZ=Z9L (19, 6mL, 1. OMAFHUEK, 19. 6mmo
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[0090]

[0091]

[0092]

1) ZE L 1EEBR L, BEBEERF NI VLA YDL (OvP T
18) BNKBERENMARIGET/EIE, KEFBIFILEMA TOREREEE
727, BN LABREBZHMBIBKTHRE L. MBS M D LTHIKE.
BREHBLI, 2REREBEL. EE&HROLEEY (11 -1) %25
(4. 19g), &% (11 -1) FEEETRORIKICAWE:,
aE 7
(4—70F—-2—-4YTFL—1— ( (2= (MUXFLZYI) TrF
V) AFN) —TH—AZIHFY—=)L—5—4)L) A& /=)L (12—1)
[1618]

Br

N)Y\OH
\

iN
\
CH,0C,H,TMS

FAT7ZZX3 (200mL) & (11 —-1) (1. 28g) . 70
ORIV A (45mL) ZMAERICTERELE, OWIN-TOERI DY
1XRK (843mg, 4. 73mmo |) ZMZx. S5HEBILL, AT
FWMEBFT M) D LKAREZNA 1 O2BKE®RL, K&E/OoOKRIVALZNAT
DRBEE%EIT o, EINLABREZBMEBERKTEREL., WEFM) DL
THKE, BRE?BLE, 2BREBEEEL. YV ASIVASLO% b
T5714— (NFYY EBIFIL=1:1) THREL. BEHADOLELEY
(12—-1) %2187 (1. 66g, WXK76% (2ITE) ) .

"TH NMR (500MHz, CDCl,;) :8 5, 29 (2H, s), 4.
63 (2H, s), 3. 54 (2H, t, J=7. 6Hz), 2. 57 (2
H, d, J=7. 6Hz), 2. 13 (1H, m), 0. 96 (3H, d,
J=7. OHz), 0. 92 (2H, t, J=7. 6Hz), 0. 00 (9
H, s)

ESI MS (positive) : [M+H]t* Found m/ /z 3
63, 365 (1:1)
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[0093] &pxf5I 8

4—7AOF—5— (/OAXFI) —2—AYTFIL—1— ((2— (FY
AFILUYII) ThFY) AFIL) —TH—AIFY—J)L (13—-1)

[0094] [1519]

[0095]

[0096]

[0097]

[0098]

Br

\

N
\
CH,OC,H,TMS

FRA7523 (100mL) (& (12—-1) (773mg, 2. 1
2mmo ) . MLITY (21 mL) ZMAERICTE#RLE, BEF4=
WV (185ul, 2. 55mmo |) ZMx. 1 5H0BEERICTE®R LK,
REGHTER, REBREREZEL. BEEXRROEEY (13 -1) %1&
= (777mg) . 18&YW (13—1) IZBEETIORORBICHAWE,
a9
N—ARVII-N—-((4-7OE-2—"4YTFIL—1— ((2— (MY
AFILTYIL) ThFY) AFL) —TH—AZIFY—IL—-5—-10JL) *F
V) 7Oy —2-73v (14-1)

[120]

iPr
N NZ

~
CH»Ph
\ N\ 2
CH,0C,H, TMS

FA7Z5ZX33 (100mL) IEHM (13—-1) (777mg) . IX
FIFRIVLTIR (18mL) ZMAERICTEB L, N—RVIILAY
JOELTXY (3. OmL, 18, 6mmo |) #IMATERICT2485
BEHE L. KEFBRIFILZMA TOREZEEZTo>, BUIXL-EBEZL
FBBKTHE L. MBS MY D ALTHKE BRE3BLE, 2RERBE
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BEL., TORFEBLBICI D TRHREIAFIVFRILLT I FERREON -~
vINAYTOELTIVEBE L, BRBEANFH U THEL., 2REHR
EEBEELTEHEBHRROEEY (14-1) 25/ (81 6mg, NET76%
(21%) ) .
'"H NMR (400MHz, CDCl, :86 7. 23—7. 30 (5H,
m), 5. 17 (2H, s), 3. 61 (2H, s), 3. 52 (2H, s
), 3. 16 (2H, t, J=8. 2Hz), 2. 94 (1H, m), 2,
51 (2H, d, J=6. OHz), 2. 15 (1H, m), 1. 15 (6
H, d, J=6. 4Hz), 0. 96 (6H, d, J=6. 8Hz) 0. 7
8 (2H, t, J=8. 2Hz), 0. 00 (9H, s)
ESI MS (positive) : [M+Na]J* Found m/ /z
516, 518 (1:1)

[0099] &R%fI1 O
N—ARVYII—-N— ((2—AYTFIL—4— (4, 4, 5, 5—FhrIA
FIL—=1, 3, 2=IFFHROZY—2—a4J) —1— ((2— (Y X
FITUYI) TRFY) AFI) —TH—AIFY—IL—5—AI) XFI
) 7Oy —2—-73v (15—-1)

[0100] [1£21]

CHy_ CHs

RS<CH3
CH

0.0 o

N)\Y\N/ipr
\ . “CH,Ph

\
CH,OC,H,TMS

[0101] F+ZX75Z23 (100mL) (Zik& (14—-1) (816mg, 1. 6
S5mmol) . FhZErOT75Y (1 7mL) ZMAERL., —78TCIC
BEIUTe JWRIVTFIL)F oL (7450, 2. 6 6MAXRY VAR
, 1. 98mmo |) #ZFTFL. 1 09EEBEERLE, 2—X K FT -4, 4



WO 2017/164173 26 PCT/JP2017/011233

[0102]

[0103]

[0104]

, 5, B=F K SAFI—1, 3, 2—-IFFHROS5Y (600ulL, 2
97mmo |) ZMMA. EBRICFEL 209BEBH LA, RINERZRET

BEL. BEZ2/700X90THEEL. 2REZRBEES L TEERIRDIL

& (15—-1) #2177k (1. 10g) ., t&™W (15—1) FBHEETIC

RO RIS W,

=%

4-7OF-2—-AMYTFNL-5—-(((FhZEFO-2H-EZV-2

—AW) FFY) AFI) —1— ( (2= (FYXFILTUIL) ThF)

AXFI) —TH=-AZIFY—=) (16-—-1)

[1b22]

B

ﬁ: CH,0C,H,TMS

FAT7ZX3 (20mL) ItE®W (12—-1) (43. 2mg, 120
umo 1) ( NSMLTVZIARVEE (2. 3mg, 12, Oumo |) .
ThZeEROT73Y (1. 2mL) ZMA. ERICTERELL, ZTOES3,
4—-YeRO—-2H-ESY (11, OpulL, 130umo ) M 28
BB L, SBMREBAKRT M DLKARTHML, KEFBIFIL TS
W ET o/, EIRLAEBREZRMRIBEKTHEL, MBI M) VAT
fRkg, BRE5>EL, 2REBEEEL. PIVIHICLBHS5L707
NTST4— (NFHY BT FIL=1:1) THREL. E8HKDOLE
M (16—-1) %187 (28. Tmg, 54%) ,

'"H NMR (400MHz, CDCl, :86 5. 29—5, 32 (2H,
m), 4, 52—4,. 73 (2H, m), 3. 91 (1H, m), 3. 46
—3. 58 (3H, m), 2. 58 (2H, d, J=7. 6Hz), 2. 1
9 (1H, m), 1. 51—1, 56 (6H, m), 0. 97 (6H, d,
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J=7. OH=z), 0. 91 (2H, t, J=10. 2H=z), 0. 00 (
9H, s),

ESI MS (positive) : [M+Na]J* Found m/ /z
469, 471 (1:1)

[0105] &pkfH1 2

[0106]

[0107]

[0108]

[0109]

2—AYTFNL—-5— (((FhZERO-2H-ESY—2—-9JL) *+F
) XAFN) —4— (4, 4, 5, 5—FKrSAFIL—1, 3, 2-UFF
ROy —2—4)) —1— ((2— (MYAFILTYI) T hFD) A
FI) —TH-A3IFYV—)L (16-2)

[123]

N~

g: CH,0C,H,TMS

F27523 (50mL) K& (16—-1) (344mg, 770
mol). FhSERAOZSY (7. 7mL) &ML, —78TICH
MUl JIVIIVTFILYFOL (345 ul, 2. 6 6 MAFH VAR,
0. 92mmo ) Z@ETFL. 109@EBH L, 2— X F—4, 4,
5, 5—FrSXAFIL—1, 3, 2—=SFFHROS5Y (280ul, 1.
39mmo |) ZMA,. ERICFELS OFEBH LE, BEAZBEZEL

EBEEY/OOXSUTHREL. AREBEBE L TEHEBBROELED (
16—2) 215/ (468mg) ., 1tEY (16 —-2) IIBEETRORIE
ICAW,
a1 3
2— (XFILFHF) —4, 6-UT7x/FIEYIVY (2—a)
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[0110]

[0111]

[0112]

[0113]

[1624]

OPh

&
Pho” SN SCH;

FRI7ZZAD (50mL) iICAYVAbLtert—ThrF2RK (1. 184
, 10. 5mmo ). 7x/—J)L (988mg, 10. Smmol) . F
hoEROZSY (5. OmL) ZMASDER#LL, EIIKTRSER
O75>10mLICARELKL4, 6—rs00—-2— (XFILFA) EYZ
v (976mg, 5. Ommo |) A, 1 OKMEIREH L, TDK6
OCTIORMEIER L. ERICHAA L, KEFMRIFIZMA THOREF%Z
TV, BURLB#REZ 1 MKERIEFT M) D LKBREBMBIREKTHREL
WS MO LTHIKE, BRESELE, 2REZRBEEEL. BEER
RKobe®w (2—a) %5k (1. 60g, NE103%) .

"H NMR (500MH=z, CDC1l;) : 6 7. 41 (4H, t, J=8
. OH=z), 7. 25 (2H, t, J=8. OH=z), 7. 15 (4H, d
, J=8., OHz), 5. 82 (1H, s), 2. 30 (3H, s)

ESI MS (positive) : [M+Na]J* Found m/ /z
333

a4

2— (AFINRIKZI) —4, 6—YT7x/FIVEYIIY (2—Db)
[1625]

OPh
7
o |
PhO N SO,CH;
FZXA75ZX3 (100mL) Z{tE¥ (2—a) (1. 20g, 3. 87
mmo |l) ., ¥/O0X4%Y (40mL) #MASHRBEE#HRLE, £IITX

Yo 00RLEEHE WME<77%, 2. 60g, 11, 6mmol) %
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[0114]

[0115]

[0116]

MA. 200@EER L, SaRFAMEBST M) D LKEREMA T OE
BERL, 20o®RKED/I/OOXY VEMZ THBRBEEITTo /e, BILERE
BEEZREMBIEKTHSE L., MBS M) VATRKE, BAEE>ELE, %
WEeREBEL, YIFII-—TFTIATERRICLYBRL TREBERXRD
ke (2—b) #817k (1. 429, WE107%) .

'"H NMR (500MHz, CDCl,) :86 7. 45 (4H, t, J=8
. OHz), 7. 31 (2H, t, J=8. OHz), 7. 17 (4H, d
, J=8. OHz), 6. 32 (1H, s), 3. 09 (3H, s)

ESI MS (positive) : [M+Na]J* Found m/ /z
365

EB1 5
4, 6—7x/)FEYVIVV-2—F—)L (2—=¢)
[1626]

OPh

=

o

PhO N OH

FA75AX3 (100mL) IZi6EW (2—b) (1., 429, 4. 15

mmol). tert—7F)L7II—L (20mL) . 1MKEIEF Y
DLKBR (20mL) ZMZ. MEERT 9 O9EIR# Lk, =RICHHD
L. 1MBBEKBER2 TmLEZMX. TORKEHBRIFILEMA TORE
FaiTole, MIRLAEBHREBZEANMBREKTHEEL, MBS M) D LTHK
&, BREeZBLE, 2HEZHEEEL. ABEMRROLEEY (2—-c) %
"/ (1. 079, REI2%) .

"™H NMR (500MH=z, CDC 1) : 6 7. 41 (4H, t, J=8
. OH=z), 7. 27 (2H, t, J=8. OH=z), 7. 14 (4H, d
, J=8. OHz), 5. 23 (1H, s)

ESI MS (positive) : [M+Na]J* Found m/ /z

303
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[0117]

[0118]

[0119]

[0120]

[0121]

EBI1 6

2—/0O0@—4, 6—S7x/FEFYIVY (2—-d)

[1627]
OPh
Q
x

PhO N Cl
FA7Z5AX3 (0mL) It (2—c) (400mg, 1. 43m

mol) ., SXAFIHKRILTIR (14mL) M. FIEIEKRRAKRY
(663 ul, 7. 14mmo |) ZEFLA, 1TO0CICERBLTO0
DEEL L. OCITAINE. SEFKREKES MY D LKBREMATHAL
foo KEBBRIFILZMA TOEBEEZTV, IR LAEEKE Z M BIEK
TH&FL. MBS ) D LTEKE BRE28LE, 2RERBRESBEL.
BBEVIVATNAZ LAY N TS T4 — (NFHY BRI FIL=9 :
1) THREL. BE8HROLEY (2—-d) 2F87% (3049, X7 1%
) o

'"H NMR (500MHz, CDCly :8 7. 44 (4H, t, J=8
. OHz), 7. 29 (2H, t, J=8. OHz), 7. 15 (4H, d
, J=8. OHz), 6. 09 (1H, s)

ESI MS (positive) : [M+Na]J* Found m/ /z
321

=%
N—RYII-N—-((4— (4, 6=V 7z/FEYIVV-2—4)
) —2—AYVTFI—1— ( (2= (FRYUXFILZIIL) ThFY) XFI
) —1TH=-AIFY—=)L—=5—AJL) XFI) FAXvy—-2-F73Iv (4—
1)
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[0122]

[0123]

[1£28]

\
CH,0C,H,TMS

Z)HEHERE (16mL) (Kib&% (2—d) (10. 9mg, 36.
Bummol) . k&M (15—-1) (36. 6ummo )., ¥oO0O [
1, 17 —EX (Y7xz=ZNVKRT74/) 72z0tV] XSV L (2. 7
mg, 3. 66umol) ., YVEB=HYDL (31, Tmg, 146 um
ol) #ZAN. FMLIY (1. OmL) . K (100uL) ITRBIHL,
4A0CICHRBLTARMEIER L. BRICAHNE, KEFBIFILEZMATS
WIRFET o, BIRLABAKEZRNBEKTHREL, MEFRUDILT
fRkg, BRE3ELE, 2RERBEEEL,. BEZ2RI/OY NI 574
— (NFH Y HBIFIL=1:2) THEL., EG&HRKOLEY (41
) 287 (1. 5mg, IXXK6%) .

'"H NMR (500MHz, CDC 13 :86 7. 47 (4H, t, J=8

OHz), 7. 33—7. 13 (11TH, m), 5. 91 (1H, s),
5. 20 (1H, s), 3. 78 (2H, m) , 3. 12 (2H, s), 2

96 (2H, t, J=8. 4Hz), 2. 58 (3H, m), 2. 19 (
TH, m), O, 91 (6H, d, J=7, 4Hz), O, 80 (6H, d
, J=7., 4H=z), 0. 63 (2H, t, J=8., 4H=z), —0, 08
(9H, s)

ESI MS (positive) : [M+H]* Found m/ /z 6
78
aEfI1 8
N— ((4— (4, 627z /FIEYVIIVV—-2—a)) —2—-4A4VT
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Fl—=1—= (2= (FIAFLZYIL) ThFY) XFI) —TH-13

HFJ—=Ib—=56—=4a4J)) XFII) 7ANy—-2—-TFTIv (4-2)
[0124] [1£29]

NHiPr

\
CH,OC,H,TMS

[0126] R UMZEHERE (15mL) IZikd&®W (4—-1) (1. 5mg, 2. 21
ummo |l ) . NSTUTLKRE (10%w, w, 0. 2mg, 0. 221
mmo |l) ., FhSERATZSY (1., OmL) #Mi. KESEKTER
TTBREER L, RIGBEREESM4 M2BL. BEERESRE L TEEHE
KDILE (4—-2) #8B8/L (1. 2mg, NKI2%) ,

'"H NMR (400MHz, CDC 1, :8 7. 40 (4H, t, J=8
OHz), 7. 23 (2H, t, J=8. OHz), 7. 16 (4H, t
, J=8. OHz), 5. 87 (1H, s), 5. 30 (2H, s), 3.
85 (2H, s), 3. 50 (2H, t, J=8., 4Hz), 2, 63 (2
H, d, J=7. 2Hz), 2. 25 (2H, m), 0. 96 (6H, d,
J=6. 5Hz), 0. 89 (8H, m), —0. 02 (9H, s)
ESI MS (positive) : [M+H]t* Found m/ /z 5
88

[0126] &mMfI1 9
N— ((5— (4, 6—-Yoz/F2EYIIVV—-2—q4)) —2—4YT
FIL=TH-AZIFS—=Ib—4—A)) AF)I) 7Oy —-2-T72v £
ZRNY7IAOBEEE (1—-1)

[0127]
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[0128]

[0129]

[0130]

[1£30]
PhO | O
N A
HN. XY NHiPr
YN
- 2GF;COOH

FAT7ZZX3 (20mlL) IibE&®W (4—-2) (30. 2mg, 51, 4
umo I) . yyoOx#r (2. OmL) . NYZIAOBE (2. Om
L) ZmA. EETINEER L, BEZRBEEEL. BEZPEWHPL
CTREL. BEHRROEEY (1—1) 2 Y JLAOBEIES LTHE
7= (27. 9mg, IXE79%) ,

"H NMR (400 MHz, CD,CN) :6 7. 49 (4H, t, J=
8. OHz), 7. 33 (2H, t, J=8. OHz), 7. 23 (4H,

t, J=8. OHz), 6. 21 (1H, s), 4. 30 (2H, s), 2
. 80 (1H, m), 2. 72 (2H, d, J=7. 6Hz), 2. 06 (
TH, m), 1. 15 (6H, d, J=6, 3Hz), 0. 90 (6H, d
, J=6. 7THz)

ESI MS (positive) : [M+H]t Found m/ ~ z
458
a2 0
2— (2—q4YTFN-5—- (((FhZEROA-2H-ESY—-2—-1J)
) AFY) AFN) —1— ( (2= (MUXFILTDI) ThFD) AFI
) —TH—-AXFY—=Il—4—4q)) -4, 6=z /FIE)IIV (
17—-1)
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[0131]

[1631]

Pho\m/OPh
|

=N

/

%—<

HN OTHP

YN

~CH,0C,H,TMS

FA7Z5AX3 (0mL) It (2—d) (400mg, 1. 34m
mol). k&M (16—2) (1. 34mmo l) ., ¥yoo [1, 1’
—EX (T7zZIWVEKRRT74 /) 72zAEV] N5V L (98, Omg,
134umol) ., YVEE=HYDL (1. 149, 5. 36mmo 1) %
An, Mbzy (13, 4mlL) K (1. 34mL) ITAFEIHEL, 60

CICESR L T1REER L. ERIOSHNE, KEHBIFILEZMA TORE
E%iTo7, EUILABREZREMBIREKTHEL, MEEF M) U LTHRK
%, BRESELL, 2HBERBEEEL. BEEZV VATV AS LT
TS5T74— (NFHY BRI FIL=9:1~1:1) THEL. E&HIR
DitEm (17-1) %15/ (430mg, IXE51%) ,

'TH NMR (500MHz, CDCly) :86 7. 43 (4H, t, J=8

OHz), 7. 27 (2H, t, J=8. OHz), 7. 19 (4H, d
, J=8. OHz), 5. 91 (1H, s), 5. 38 (1H, d, J=T1
0. 3Hz), 5. 27 (1H, d, J=10. 3Hz), 4. 95 (1H
, d, J=12, 6Hz), 4. 73 (1H, d, J=12, 6Hz), 4

09 (1TH, m), 3. 78 (1H, m), 3. 49 (2H, m), 3.
39 (1H, m), 2. 65 (2H, d, J=7. 2Hz), 2. 27 (1
H, m), 1. 73 (1H, m), 1. 44—1, 56 (4H, m), 1,
38 (1H, m), 0. 962 (3H, d, J=7. OHz), 0. 957
(3H, d, J=7. OHz), 0. 89 (2H, m), —0. 02 (9H

, S)
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ESI MS (positive) :M+NalJt Found m/ z 6
53

[0132] &R%fI2 1
(4— (4, 6=z /F2E)IVV-2—()) —2—AVTFI—
TH=AIHY—I—5—-aJ) X%/—)b (18—1)

[0133] [1832]

Pho\(\rOPh

=z

[0134] F+RXT735X3J (20mL) iIfk&¥®W (17—-1) (104mg, 165u
mo l). ¥YvOoOx4¥y (1. 5mL) . MYUZJAOBE (1. 5mL
) ZMA. BRTIOKEE#H L, FEZEEEEL, BAEICY/700X%
VEMZ. SBMKEBKERFT M) U LKERTHML, 9REEEZT> T, B
RUEEREZHMBIBEKTHREL, MEFT N D LTERKE, B&%E 58
L. BZREBEL. ZEZSWMI/OYMNI 574 — (BFEETFIV) T
RHEL, BEHROE (18—-1) 257k~ (59. 3mg, NXB86%
) o
'"H NMR (500MHz, CDC 13 :86 7. 47 (4H, t, J=8
. OH=z), 7. 33 (2H, t, J=8. OH=z), 7. 16 (4H, d
, J=8. OH=z), 5. 98 (1H, s), 4. 43 (2H, s), 2.
52 (2H, d, J=7, 4Hz), 2, 03 (1TH, m), O. 91 (6
H, d, J=6. 5H2z)
ESI MS (positive) : [M+Na]J* Found m/ /z
439

[0135] &Rfl2 2
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4— (4, 6 -7 )FEEYIVY—2—4q4)) —2—AYTFI—1
H—I&FY—IL—5—HI/SITER (19-1)
[0136] [1t33]

PhO
N OPh

|
N

N~
CHO

NH

[0137] F+RX735X3 (20mL) iIZik&¥Y (18—-1) (41, 2mg, 98.
Qumo ). ¥yoOOx#y (1. OmL) \ FR-I—FuR)LFI—Y
7 (62. 9mg, 148umo |) ZMA. ERETI159EREHLL,
BARIRBEKFTR T N D LKBBRTHIM L, DRIEEZT o, EIXLEHE
BEsdMBRKTHEL., MBS MU LTRKE BRze28LEL, 2K
EREBEL. BEEYVASNAZLIORIN IS 74— (NFH Y B
BMTFIL=1:1) THEEL. EE8HRAROLEH (19-1) %215k (38

6mg, IXEI4%) ,
'"H NMR (500MHz, CDCIl;) :Major tautomer
§ 10. 65 (1H, brs), 9. 56 (1H, s), 7. 45 (4H
, m), 7. 30 (2H, m), 7. 16 (4H, m), 6. 04 (1H,
s), 2. 68 (2H, d, J=7. 4H=z), 2. 17 (1TH, m), O
94 (6H, d, J=6. 5Hz), Minor tautomer &
9. 94 (1H, s), 9. 88 (1H, brs), 7. 45 (4H, m
), 7. 30 (2H, m), 7. 16 (4H, m), 6. 14 (1H, s)
, 2. 59 (2H, d, J=7. 4H=z), 2. 07 (1H, m), 0. 9
2 (6H, d, J=6. 5H2z)
Major:Minor=1. 2:1. 0)
ESI MS (positive) : [M+Na]J* Found m/ /z
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[0138]

437

a2 3

4— (4, 6—V7x/FVEYVIDOV—-2—4)) —2—AYVTFIL—1
—AFI—TH-AZIHFY=)L—-5—-ALNLFTERK (20-1), 5— (
4, 6—=VT7x/)FIVEYIIU—=2—A)) —2—AYVYTFI—1—XF
W—1TH—AZHY—=I—4—-HILNILFTER (21-1)

[0139] [1834]

[0140]

Pho\(\rOPh

N

N~
CHO
HN\L/

N
“CH,4

F+A75X3 (30mL) 1IZt&¥ (19—-1) (96. 2mg, 232
umo |) . yOaxX4d4y (4. 6mL) #MAi. —7 8CTICAHLT.
N)ZLAOQAIVRIKVEEAFIL (28, 1Tul, 255 umo|) &
WL, RAICERETHRELAS L IRFEEH L, BEBFKREBKRST N
D LKBRTHML., DREEZT o7, BEUILABEREZBEMERKTHE
L. MBS N D LTERKE BREZBLE, 2REBREEEL. BE
EORIOT NI Z74— (NFHY VI FLI—FI=1:1) THH
L. &&HRDEEY (20—-1) (27. 5mg, [XXK28%) . RUE
BHROIEEM (21 —-1) (9. 5mg, IXX10%) Z2FnEThiB,
ke (20—1) :'H NMR (500MHz, CDC ;) :86 9. 9
3 (1H, s), 7. 45 (4H, t, J=8, OHz), 7. 30 (2H
, t, J=8. OHz), 7. 16 (4H, t, J=8. OHz), 6. 0
2 (1H, s), 3. 82 (3H, s), 2. 65 (2H, d, J=7. 4
Hz), 2. 22 (1H, m), 0. 96 (6H, d, J=6. 5Hz)
ESI MS (positive) : [M+H]* Found m/ /z 4
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29

it&¥ (21 —-1) :'"H NMR (500MHz, CDC I, 8§ 9. 9
2 (1H, s), 7. 46 (4H, t, J=8. OH=z), 7. 31 (2H
, t, J=8. OHz), 7. 16 (4H, t, J=8., OH=z), 6. 3
7 (1H, s), 3. 41 (3H, s), 2. 55 (2H, d, J=7. 4
Hz), 2. 09 (1H, m), 0. 91 (6H, d, J=6. 5Hz)

ESI MS (positive) : [M+H]t* Found m/ z 4
29

[0141] &R 2 4
N— ((4— (4, 6—20z/FIEYVIIV—-2—(N) —2—4VYT
FIL=1—AFI—TH-AIFY—=Ib—5—4JL) AFII) FTO/v—-2
—73IYv ERMNYZILAOEEEE (1a—1)

[0142] [1535]

« 2CF4COOH

[0143] +27523 (20mL) iZita¥ (20—-1) (9. 6mg, 22. 4
umo | ) . 4V FaELTIY (7. 7Tul, 89. 6ulL) . X% /—
W (2mL) ZMASHEE#H LA, ZEIIKTHARSY (2. Tmg, 22
. 4mg) ZMx. EETOONERKE L, BEEZRBEEEL. HEEZY
DAZIN60 (FkiK) NH, (BRIEFE) TOAZLI/ATKNIZ 74—, B
BOLYATNAZLIORN IS4 —, ZLTHBHPLCTRAEL.
HEMERROLEES (1a—1) ZMN) 7 AOFBIGEE LTEL (5. 1
mg, INE32%) ,
'"H NMR (500MHz, CD,0D) :8 7. 50 (4H, t, J=8
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OHz), 7. 34 (2H, t, J=8. OHz), 7. 21 (4H, t

, J=8. OHz), 6. 02 (1H, s), 4. 60 (2H, s), 3.
88 (3H, s), 2. 93 (2H, d, J=7. 4Hz), 2. 86 (1
H, m), 2. 13 (1TH, m), 1, 31 (6H, d, J=7. OHz)
, 1. 02 (6H, d, J=6. 9H2z)
ESI MS (positive) : [M+H]* Found m/ z 4
72

[0144] &mf512 5
N— ((5— (4, 6—-Yoz/F2EYIIVV—-2—q4)) —2—4YT
FIL=1—AFI—TH-AIFY—=Ib—4—4)V) AFII) OV -2
—7IY EXRRNYZIAOEERE (1b—1)

[0145] [1£36]

PhoY\roph

N___N
cmrugpNHiPr
YN

« 2CF;COOH

[0146] {c&% (1a—1) EEHKODFAET, LEW (21-1) (9. 5mg,
22, 2umo |) HS5EHBMKRROIEEY (1b—1) ZM) 7N F O
BIEE LTHBAE (7. Tmg, NXKL5%) ,
'"H NMR (500MHz, CD;0OD) : 6 7. 51 (4H, t, J=8
OHz), 7. 35 (2H, t, J=8. OHz), 7. 24 (4H, t
, J=8. OHz), 6. 30 (1H, s), 4. 20 (2H, s), 3.
46 (3H, s), 3. 03 (1H, m), 2, 62 (2H, d, J=6.
9Hz), 2. 02 (1TH, m), 1. 26 (6H, d, J=7. OHz)
, 0. 94 (6H, d, J=6. 9Hz)
ESI MS (positive) : [M+H]* Found m/ z 4
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72

[0147] &Rf5I2 6
((5—78%F—-1, 3—7zx=LV) ERX (FFY) ) IORVEFY (2—
e)

[0148] [1E37]

PhO\Q/OPh

Br

[0149] ~C#Er#RE (Angew, Chem. Int. Ed. 2015, 54, 13
581) IZfeWw, 1—70F—3, 6—vyzizdarRvy+Ey (1. 934,
10. Ommo |) HH1ERBICTEEHROLEY (2—e) &8k (2

20g. X% 64 %) .
'"H NMR (500MHz, CDC1l,;) :8 7. 38 (4H, t, J=8
OHz), 7. 17 (2H, t, J=8. OHz), 7. 05 (4H, t
, J=8. OHz), 6. 82 (2H, t, J=2. OHz), 6. 61 (
TH, t, J=2. OH2z)
DART (positive) : [M+H]* Found m/ /z 341
, 343 (1:1)

[0150] &mfl2 7
N—ARYIIN—N—((4— (3, 5=Y7xz/FvT7xzZ)l) —2—4Y
TFIL—1— ( (2= (MYXFILYI) ThFY) XFI) —TH—F
TH=I—=5—4J) XFI)) Tanry—-2-FIv (4-3)

[0151]
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[0152]

[1£38]

PhOWOPh

N

Na
Nj%/\ NHiPr
\ N\
CH,(C,Hg)TMS

+27523 (10mL) (2, tEY (2—e) (40. 8mg, 120
umo ) (k& (16—-1) (73mg) ., ¥yOBm[1, 17 —EZX
(V7xZIVRRT74 /) 72z0tv] NS0 L (8. 8mg, 12. 0O
umo l) . YyEg=hHYSL (102mg, 480umol) ., LTV
(2. OmL) . K (0. 2mL) #ZmMx. 60CTOOpEBHLL, =
RICRE L, KEFBIFILEZMATOREZREFEEZIT o/, BIRLAERE%
BIFNBIBKTHEEL, MEBF M) DL THRKE, BARE»8LE, 2BER
EEBEL. BEEYYATNAS LAY NS T4 — (NFH Y HFET
FIL=3:1) THEL. 2E8HRKOLEED (4—-3) 2T~ (11, 3m
g, IXE12%) .
'"H NMR (500MHz, CDC 13 :86 7. 40 (4H, t, J=8
. OH=z), 7. 11—=7, 30 (11H, m), 7. 07 (2H, s),

6. 68 (1H, t, J=0, 8Hz), 5. 32 (2H, s), 3. 72
(2H, s), 3. 37 (2H, s), 3. 25 (2H, t, J=8. OH
z), 2, 83 (1H, m), 2. 58 (2H, d, J=7. BHz), 2
17 (1TH, m), 0. 98 (6H, d, J=2, OHz) 0. 97 (6
H, d, J=2. OHz), 0. 82 (2H, d, J=8. OH=z), O.
00 (9H, s)
ESI MS (positive) : [M+H]* Found m  z 6
76

[0153] &pkfI2 8
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N— ((4—- (3, 6=Y7x/F%F27x=)) —2—4AYTFI—1H-
AIFS—=I—=5—4J) XFII) F7AaXvy—-2-F73v EXN)T7ILF
OFERE (1—2)

[0154] [1£39]

PhOWOPh

N

<N
CHaNgﬁNHiPr

NH

. 2CF;COOH

[01565] FZX735X3 (10mL) (iE®W (4—-3) (11, 3mg, 17. 0
umo l) . RS AKRE (10%w, w, 8. 9mg, 8. 50umo
1) . X% /—=)Lb (170ul) . Fh3EROTZ75Y (340ul) &N
Z. 1 5FEBH L, RINEREZEZZM4 M2BL. 2BEZREEZEEL .
BAICY/O0OXA%Y (450ul) . MYTZIAOEEE (450ul) %
MAi. 40CICT3 6RBIL LI, RIBBAREBEZEL., BE%E9HH
PLCTRHEL,. HET7ELI7 7 RRDIEY (1 -2) Z M) 7 F 0O
B LCBk (2. 54mg, RER2TE3I3I%) .
'"H NMR (500MHz, CDCl,) :86 7. 36 (3H, t, J=8
OHz), 7. 16 (2H, t, J=7. 5Hz), 7. 05 (5H, m
), 6. 78 (2H, d, J=2. OHz), 6. 63 (1H, s), 4.
02 (2H, s), 3. 08 (1H, m), 2. 58 (2H, d, J=7.
OHz), 2. 03 (1TH, m), 1. 31 (6H, d, J=6. 5Hz)
, 0. 87 (6H, d, J=7. OHz)
ESI MS (positive) : [M+H]t* Found m/ z 4
56

[0156] &A% 2 9
2, 4, 6—-hYTOEEYIY
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[0157]

[0158]

[0159]

[0160]

[0161]

[1£40]

Br
/
SN

N Br

Br
XElEks (Dyes and Pigments 2013, 96, 70
5) ICfEWw, 2, 6—-vyJOEEYYY (11, 49, 17. 4mmo |)
NS A4RBEICTHRBEGKRRD2, 4, 6 -~ JOEEYTVEEBL (5.
49g, INE3I6%) ,
'"H NMR (500MHz, CDC ;) : 8 7. 66 (2H, s)
DART (positive) : [M+H]* Found m/z 316
, 318 (1:1)
aHfI3 0
4—-70%€-2, 6-Y7z/FEYVYY (4-3), 2-70F—4,
6—7xz/FEYIY (4—-4)

[{k41]
Br OPh
“ 7]
N ™
PhO N OPh PhO N Br

Jx/—J)L (20g) . B+ )DL (300mg, 12, S5mmo |
) XAV OEEREBERRE/NNA 7IICAN, 6 0CT1REERLA,
OCICAHML2, 4, 6—-hr)7OEEYTY (2. 00g, 6. 33mm
ol) ZmMA. 80CTIRMEIERLARKR. Y14 VOKEREBICEY ML
CNAVORBHTT195CT240[iIE®R LA, 80CIIDEIL, 10
OmL®D1MKEIEF M) D LKERPISET L, LBANERICRDET
Fi Lk, BRE2BL. BABEKTESE RELAEABRHISLIOT NS
74— (NFHY  VIFLI-FI=50:1~20:1) THEL. B
BEEROLEY (4—3) (1. 91g, INE8I%) . RUBEEMKIK
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DILEWm (4—4) (118mg, IREL5R) %57k,

&4 -3 :'H NMR (500MHz, CDC 1, :86 7. 35 (4
H, t, J=8. OHz), 7. 20 (2H, t, J=8. OHz), 7.
11 (4H, d, J=8. OHz), 6. 67 (2H, s)

ESI MS (positive) : [M+Na]J* Found m/ /z
364, 366 (1:1)

&4 —4 :'H NMR (500MHz, CDCly) :86 7. 34 (2
H, t, J=8. OHz), 7. 29 (2H, t, J=8. OHz), 7.
18 (1H, t, J=8. OHz), 7. 11 (1H, t, J=8. OHz

), 7. 04 (2H, d, J=8., OHz), 7. 00 (2H, d, J=8
OHz), 6. 63 (1H, d, J=1, 7Hz), 6. 19 (1H, d

, J=1. 7THz)

ESI MS (positive) : [M+Na]J* Found m/ /z
364, 366 (1:1)

[0162] &SR3 1
N—ARYII-—N—-((4— (4, 6=-S7z/F2E)YIV—-2—14J)
—2—AYVTFIL—1T— ( (2= (FYXFILTYI) ThFT) AFI)
—TH-AXHFYV—=Il=5—4a)) AFI) FANv—-2-F73IY (4-5
)

[0163] [{b42]

PhO\l/\IrOPh

N

s N
iPr
Ve
\ CH,Ph

N
CH,0C,H,TMS

[0164] +X73ZX3 (10mL) (T, 1bk&E®W (4—4) (41, Omg, 120
umo l) . 1t&¥ (15—1) (120umo ) ¥oono [1, 1’
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—ERX (YT7zZIWVEKRRT74/) 72zAtv] "5V (8, 8mg, 1
2. Oumol) ., YVEE=HYS9L (102mg, 480umol) . b

JTY (2. OmL) . K (0. 2mL) %A, 60CTOOLMEBHL

Too ERISHEL., KEFBIFILEMX THOREEEIT> R, EILEE

BEABMBIBKTHREL. MEBF N Y LTRHRKE, BRE38LE, 5

BEREBLEL, BEEY ATV AZ LAY NI ST 14— (NFH Y

BT F)L=3 : 1) THRHEL. 5BHROLEY (4—-5) 25k (26
6mg, IXE32%) ,

'"H NMR (500MHz, CDCl;) :8 7. 50 (4H, m), 7.
20—7. 38 (12H, m), 6. 28 (1H, d, J=2, OH=z) ,
5. 26 (2H, s), 3. 90 (2H, s), 3. 22 (2H, s), 3
08 (2H, t, J=8., OHz), 2. 70 (1TH, m), 2, 58 (
2H, d, J=7. 5Hz), 2. 18 (1TH, m), 1, 00 (6H, d

, J=7., OH=z), 0. 90 (6H, d, J=7., OH=z), 0. 74 (
2H, t, J=8. OHz), 0. 00 (9H, s)

ESI MS (positive) : [M+H]t* Found m/ /z 6
77

[0165] &RKHI3 2

N— ((5— (4, 6-Y7z/F%3E)Pv-2—-q)N) —2—-4YTF

W—TH-AIFYV—=I—4—AJ) XFJ)) FOARXr—-2-T73Iv ER
M)A O (1-3)

[0166] [1k43]

N NHiPr

« 2CF3COOH



WO 2017/164173 46 PCT/JP2017/011233

[0167]

[0168]

[0169]

FA7ZX3 (10mlL) ItEW (4—-5) (26. 6mg, 39. 0
umo 1) . NS LRE (10%w, w, 20, 8mg, 19, 5um
ol) . A%/ —)L (390ul) . FRh3EROTZSY (780ul) %
MA. EBRICT2HERBR L, RISBAKRZEZM1 M28L. 2KREREE
ELk, BAICY700X4Y (1mL) . NYZIAOBEEE (1TmL) %
MAi. 40CT36IFABIH L. BRAM UL ABRREBREBEZEL.
DEHPLCICE>THREL, FELZ7 7 2AROEEH (1 -3) 28U 7
LA OBFERIE S LTEBA (16, 2mg, IXKR2TEIO0%) .

'TH NMR (500MHz, CDC1ly) :6 7. 38 (5H, m), 7.
22 (2H, m), 7. 08 (2H, d, J=8. OHz), 7. 02 (2
H, d, J=7. 5Hz), 6. 20 (1H, s), 4. 33 (2H, s)
, 2. 87 (1H, m), 2. 70 (2H, d, J=7. BHz), 2. 0
3 (1H, m), 1. 23 (6H, d, J=5. BHz), 0. 86 (6H
, d, J=6. 5Hz)

ESI MS (positive) : [M+H]t* Found m/ z 4
57

BB (A BBREMREHR)

ABDO—TFINAYRTFR (10uM) 2880, 1MY VERER
(pPH7. 4, 50ul) HIC, WYV TIAKR (DMSOAER) ZMA
(Y TIREESOuM, 1%DMS0) . 37 CTHEEDRRES vFa
N— g RISEO—E (10ul) 2. FAISEVTAK (50 uMF
F75EVT, 10ul) &50mM& Yy —NaOHNRy 77— (pH
8. 5, 396ulL) ORABBRIINA. BEBIREALFAISEYTOR
HREERE L, BABEAEICBVWTHERRELT440nm, B
BRELT480nmAaRBWL,

BonER%2, A bO—LICBW-DMSOBRRDEMEEZT100& L
EXDOREMEELE LTHTICR LA,

ZORR. AFRBPAOLEYW (1b—1) . L& (1 -2) R®MLEH (
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1—3) 1. FEFHFXEARHORKRL ) IRTFRPET) VBT I R L
Yt., BnABREREFERZTRL.

[0170] [{b44]
O
NH NH ©/ N| Lz
HZN O o)

¢ >N
o N

BRAVIRTFE EIUvEEPIR

[0171] &7, &YW (1 -3) ODABREMEEEMDOREEREFEZM2IIRT,
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[55KIA1]

55 RIR2]

EROEH
RO—A&A, (1)
L1611
X A X2
rROT Y R
B._.C
RS\N:%/\N:Rj (1
. R
el
R® R
(X, A, BRUCIKK, A—XIZER>T. BREREFIIIRERF
=L

X RUXE, A—XIEEHL>T, —CH,—, —0—-XlE—S—%
=L ;

RIRUVR2AE, A—XIFEL->T, BREZBELTVWTELWVER
TILFIILE BHREEZBELTVWTELWVWEERRIEKREITEHRE
EELTVWTEIVWERRAEEZRL ;

R3&. KERRF. XIFEHEELIEDEETILFILEERL ;

R4%., BHEBELLRBPIRETIFILE, XIEBRT7ILFILEER
L

R3& RUSBEHET 2ERRET & —HICA > TRHRMERRETK LT
H&L<

RoE, BHEEBELLRBDIRETILFILE, XEBRT7ILFILEER
L

RERURIE, WFhDA—FADN, KRERFXIETILFILEERL ;

1YV BROEIRIE. —EFEI—BEETZIEERT.
)

THRINDA IV —ILEEMXIEZDIE,
AIECA. BRUCEZSTERA. XD (a) , (c), (d) X (

e)
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[553KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

55 RIAT]

[53K1R8]
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[162]
=
O 0 Q.0
, Na o N , N\/N
@ () (@) ©

TRINDETHDEREFE1ZBEBDOA IV —IILEEYMXIZEDIR,
AIEEA. BRUCZZLEHED. RD (c), (d) Xid (e)
[1£3]

= < =
slele
©) (d)

(e

TRINDBETHZIHERET XL 2EEHDOM IV - {LEMXITE

D&,
BIsCA. BRUCEZELE®EN, XD (c)
[1b4]
“
N

(©

THRINDIRTHDHBEKREBE1I~30VWTIN 1 IBEEHDI IV —IL
EEMIE T DIE,

XROXE, A—XIFEQR>T. —CH,—XIF—0—THBEXK
B1~40WwdFhh 1 EREROS I 4V —ILELEMIEEDIE,

XTRUOXD, —AN-0—-THY. AN —-CH,—XIEF—0—-7T
HBERE1I~50VWTIhH 1IHEBEHDOA IV —IILIEENMIEED
18,

XIRUXH, WIThH—0—THZHEKRE1I~6DVTIhH1IE
EEHDA IV —IIEEYMXIET DR,

RIRUVR2D, A—XIFEL>T, REH1~4DO7IFILE, K
R ~407NaFE EROFVE NOFVEF. Z O
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[553KIR9]

[55K1R10]

[55KIR11]

[55K1R12]

CTIJE BE/CLTNFINTI/E YCLTILFILITI/ER
UNATJ CLTIVFIEDNSEBIENS 1 ~5EF/BFRLTVWTEHL
WERFEH 6 ~ 1 4 DFBERIEKRE, KEREL~8DERT7ILFIL
EXIEFRREAETHIEKRETI ~7T00WThH 1 IBEHOAIFY
— I EEYMXIEE DI,

R3p, KEEF. NIEREH1~1 20EHEVUTDIFET7ILFIL
ETHY ; RIRURD, A—XIEER>T. KREF. KR~
1 20EHELCIEOEHET7ILFILE, XIFRFEH3I~8DBRRT7IL
FIETHY ; RRERUIBAET Z2ERRTF & —HICQ > TRNER
REEKLTELWL, BRKEBE1~80WIThN 1 IBEEHDA IV —
WEEYMXIEZ DR,

RINAKEZEFRFTHY., RIRVRDE—NIEER > TREH3I~8
DRRETINFINETHBERETI~9DWThH 1IHEEHDS 4
V=L b BN E DIE,

— =X (1) FOA IS5V —IERL. ROVWTIHIDBEETHY.

[1£5]
6 3
N)S/\N’Rs 204 R‘NJ\K\N:R
\ ‘R4 — R4
- R ¥=n
RE R R®

RERURIHD, WIFNDA—ADNKRRFRISKERT ~4 OEHEXIE
DIREOTILFILETHD, BFKE1~100\WThh 1 IHEHDA
V- IEEMXIEE DR,
ROILEMXITEDENSEIENZFERE1I~1 1OVWThH1IE
EEHDA IV —IIEEYMXIET DR,
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[1£6]

O
O

N N
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co BT

(1a-1)
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e T e

—N —NH

\

O YT

(1b-1) (1-2)

(1-3)

[E£3KIE13] EXRE1~1200WInH 1 IHEEHDS IV —ILEEYMXIZED
BEBEWESET27I04 RBRTF MREMREH,

[E£3KIE14] EXRE1~1200WInH 1 IHEEHDS IV —ILEEYMXIZED
BE2BTBHEXR

[553KIR15] TIINAT—RTEERETHDHHERE 1 4BBOEE,
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[55KIR16]

[E5KIR17]

[55K1R18]

[55K1R19]

[5K1R20]

[55K1R21]

[55K1R22]

BERIFE1~120WTFhM 1IEERHDS I 5V —ILEEWXITED
BRURZHICHBEINDIBREEE T 2 EFEHEBRY.
TIOARBRTFREREEEFHEDZOD, 1~120WTh
M IESZHEHDOA 4 —IEEMXIEZTDEDFER,
TIYINA T —RTABREREDOHD, 1~120WThh 1
IHEEEHD A I 4V —ILEEMXIEZ DROER,
7IOARBRIFRBEEBEET D01 ~1200WThihl
BERHOA I 5V —ILEMIEFDIE,
TIIINAT—RETFHXITEERT 500D, 1~1200WFnh
1IHEEHOD A T4V — I EWMXIEE DIE,
BERIFE1~120WTFhM 1IEERHDS I 5V —ILEEWXITED
BEH/RE TR EE2/FHBETHT7ION RBRTF REEREFRE,
BERIFE1~120WTFhM 1IEERHDS I 5V —ILEEWXITED
BEKRESTHIEERBHBETETILYNAI—ROFHILEESE

(o)
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