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66h : RS = 3,4-(OMe), 29: RS = 3,4-(OMe),

AFx—L23 A FXRVEAZEALLEMOERK

13

CF; OMe
18

N

J

Pd(OAC),
PCy4-HBF,
Cs,CO;4

DMA
130°C

N_O



214 PAXVYSUBEZBALILEVDOER

TSRV Y UBANIIV AT Y T oG RGN LT ALA Y 26,31, 34 13, AF— 424
R LT HETAERR Lz, XUV d[1,3]Y 4% Y — Vi8R, n-7 F VT 2 v 28tz X
LTI KEBEANL, ~AF VT LA TN ERIGEYE, AT e Fal ) — Lt
EBLOVAX Y T UEEHT D n-7F LT =V UREER 58] 21572, Zhucxi LT, 2-3
— KRy A ra ) REE 2-9— R-5-2 bRV EZEERE S SHE, 7 MEEH, S
TVULMPEETHR L, T =T R Y V) UHHRIK 26,34 5T, o, ~F YT AR TR
N = EEEAT D -7 TAT = VBRSSO, 6-7 BBV [d[1,3]V A F Y — L5
ANVR U ENVAS A YIRS TRIS S, 7 MR 601 2157, /37 U0 Al CRALR
L, 7=F AU Y UERETHER 31 2157,

n-BuNH,
OMe CHl, ~0 Cul, L-proline ~0 A~ CF4COCF1.5H,0 4 o
M BBrg Cs,CO3 0 Ko,CO3 |/ p-TsOH-H,0 NH
eO | . | TS [e] NH -
CH.Cl, DMF DMSO toluene F3C
100°C 65°C reflux HO
CF,
55a 56a 57n 58j
cocl
Pd(OAc),
PCy3 HBF4 ~Q

(0]

581 Et3N 082003 O N_O
j
CH20I2 DMA FaC
o HO
130°C CF, O
26

(e} Pd(OAc)»
. (\/ PCy;-HBF, (\/

0
CI= EtgN N_O Cs,C04
58j > —_—
CH,Cl, FsC ! DMA
rt HO

130°C
OMe

o o4

N? ci
cl® EtN N._O Ceac0, N_O
58f > —_—
CH,Cl, FsC B bma FoC O
rt HO HO

CFs 130°C CFq
o
-0 o-/
601 31

AF¥F—L24 UVAEXYTUEEEEANLTLEDY 26,31,34 DAL

14



F28E AVEMFTHENROEE

221 BRAZER
ENZBEERIIEEFEINCEWIEEENH U, — RIS, BENZRIEOREEILTA~F O 6 DD
ETELEZRAAS UEEEZR LTS (X 2-2),

A/B C D E/F
nv, - NTD B DBD [=2#50 gD}~ coor

)7 R IERTFR DA MRTEFR
[C]BEME [CEREEHAE
(AF-1) (AF-2)

K 2-2 BEENZEEKD RNAA HE

N KRG 6 % A/B L, U V> FIMEAFRNZEREIEMEALREZ A 5 AF-1 (activation
function 1) % & EefHIK TH 5, C fHIKIT, DNA #E A 6EE (DNA binding domain; DBD) & (X
AU, DNA IZHEA T 2 72O DR RINAEE DTS D, ENENDOENZEIRIL, DBD ORiE
WERIP D280, FENZHMBRICEINT DG ELS (response element) 1T/ VWS A FE B - BN
PEZFFo, 2R, FENRBEEFREORBNA AL 05, D fHEHiliIe v VHEkE b
FEZ4L, DBD & Z D& & 1ZHi< LBD % ZREKICHE STHI T, BNICBATT 572D > 7 F VRl
FIDFAET D, C KEEIRIZ & 5 B/F S5IkIZIE, /N7 U 2 RD3REE 7 5 i8Ik (ligand binding
domain; LBD) M{FfEL, U WY NMRAFEVIZERGIEMEILREZ A3 5 AF-2 s % 5T,

15



LBD %, U WY MMEFRREREIEE R BB W CHRICEE 2@ X 2H - T 5, —RochE
HIZBOWT RO -~V v 722G L TEY, CKmflicdhs 12 FEHO~Y v 7 2 (HI2,
AF2 WEEND) X, VA RORBEICEIVar 7 A—va vy RESHT L, 7I3=Z )
EAETHE,HRBITVEENTaT 7 IF_N—F—LHAEEATEZDL LD LT, BBE
OFEMALNF &R &N D, FEEIC, LXROT7 I=A & LTHSHND T0901317 1%, HI1 KN
D AF VR L KFBHAEZHK L, HI2 ORIV 2R E2FE L TS Z EN X #
FEABEMATIC L VIS E o TV D (X 2-3),

-~
-

2-3 T0901317 & LXRoLBD & OFHAAEA

~ B ¥ HI2, &k T0901317 278 LTV 5. @O SHRIE T0901317 £ LXRaLBD @ 419 FH Db A F VUL E OKEREES %
# L CTW5. LXRaLBD (PDB ID: 1UHL) X ¥ 1.

bz emb, 72F AV V7 BB AT A UG & 720 152 0 EEd 2 B
BT, A7 A RR(IEEMENRMEY o FE L THEERT 2ENSREEZBRIRT L, 4%
VAT —=NVEHE VT RETHVF ) A REEA —7 7 %5 (Retinoid-related orphan
receptor; ROR) , A7 0 A RKRLVEUVZFAKRELTHLNDT Y Fay 2B K (Androgen
receptor; AR) , W& 2 /L F a4 RZHFK (Glucocorticoid receptor; GR) , 7' B 7 A7 1 U %
& (Progesterone receptor; PR) (T DWW TIEMFHT 1T 2 & & Lz, FKIZ, 7=F AU ¥
J UHEERNPR LI LXR 72 A=A MEMR, LXR & TREEZERTLIVF /A F X%
AR (Retinoid X receptor; RXR) {KAFHI TV & 2 ki85 5 BRI 5, RXR IZ DWW T bl
L7z,

16



222 a-JNLavE—+

o-7 N aATHE—BIZKLTYH, 72F RV VEEEOIEREEFMET A Z & & LT, a-
TN ay B —RI3ME ERAIIZE T, O a-7 vy RIEAE KT DEEHR L LT
HMHENTWD (K2-4), DO BIEE~DWHT 2R EZA T 2720, 0-7 a3y F—ED
PREANE, FEOWRINZE & DB RPTAFEE L LTHOY BTV D,

OH OH
O OH a-F a5 —+€ o OH
HO o >  HO 0
o o HO
o S OH [e)
OH i OH
I k=R FLa—z

2-4 o-ZNaHF—EOIENE

MIFRREICB T D~V T T 7 b— N FEOMENS, LXR U A KR a-Zva v —F
EREEZATHZE2BALE YD), BIREZLIG LXR VT FELTHESNT
W% T0901317, GW3965, 22-(R)-t K ¥ 2L 25 1 — /L, riccardin C 1%, ZHFNAEEN K
L BTV DICHEDLLPTMN a-/ L a v X —VPIEEREZFTDLIZ LR LE (K
2-5), B, a-ZNayA—PHERE L THMSN TS genistein ¥ 38 L OMHFE=E TR
HEH7Z PP2P &, LXRICK LCT v ¥ F=R MERZRT Z Enbnotz D,

WELEMEEZ AT 5 LXR UV R a2/ b a v X —PLERNE & o7 B icdm LT
ERHT 228, $-AT 04 REKEAET D 22-(R)-E RuFva L AT —|Z a-Zbay
F—PIHEEANRLONZZ MDD, LXR Y FELTRARBENET7=F RV ) F
EAT 2ILEWN, a-7 v a s X —BEEMEZ AT DA EERE 2 b,

17



T0901317 22(R)-Hyrdoxycholesterol
CO.H OH
o
j SA®
=
F3C \©/\N /\/\o
w A
HO
GW3965 Riccardin C

Genistein

\_/

O
N

o
PP2P

2-5 LXRIZHTHIEMB I N a- 7 v a v X —BHEEEZ BT 5LEY

(A) BEBHLLXR YT FELTHRESNIALED, B) bl bl a-ZNadX¥—EHERE L THRE SNILEY.

18



E3EH £WEHOTOTIFA)YT

2.3.1 EMHEF@ER
(a) LVAR—Z—BIETFT vEA
BN 21K GR, AR, ROR, LXR, RXR DO{EMEFHMIX, VAR —F¥ —8Bla+7 vEA1E2HW\,

GR, AR, ROR @ LK — 5 — 5T T v A TlE, ZAKOLERSN% G DNAT T A R

(CMX-hGRa, CMX-hAR, pcDNA3.1(-)-hRORal, pcDNA3.1(-)-hRORB1, pcDNA3.1(-)-hRORy1) ,
BLOZOISERS N7 =5 —E & L7 DNA 75 23 F (GRE-LUC, ARE-LUC,
RORE-TK-LUC) % t k3B Hi HEK293 (A L, BT A L2 R R KOG EY
ThHLY 72T —CORNEEERTH LT, BALEZREOFEEZME L (K
2-6A),

LXR, RXR D LR —# —i&fn 17 v A TiE, GR, AR,ROR L (X720 U > RiEAERALD
H &R L7 DNA 77 2 3 F (CMX-GAL4N-hLXRa-LBD, CMX-GAL4N-hLXRB-LBD,
CMX-GAL4N-hRXRa-LBD) LY MHI00 & /vy 7 =7 —B A2 L7 DNA 77 A K

(TK-MH100x4-LUC) % H\ 7=, #7378 GAL4 |Z DNA o MHI100 B3l & 55 A L, x5
TEMHESEE Z % & MHI00 O FIRICIFET DAY 7 =7 —EB NS - FliRsh, vy 7 =7 —
TORKBELZEETDHI LT, BALLBEBETOEEZHE L (X 2-6B),

72k well T IT 2 BB FEAZROBKIZIE, ERRBE T & FRFICEEFEA LT B-

77 N —BOEEREZEEICHN TS,

A. £EREY) s

B. GAL4+LBDD# DS i
———
I

A. ZIGEA) (£DBDREAY) LR—F— | rexmnp

B. MH100 (GAL4:2&f5!) T O e

l =Y

mRNAl 25— ]AAAA

g o/ e -

F¥

2-6 L AR—F—BIaTT vEADFRE

19



ZRROIEMEIL., 7= NEFETFTTOT 2 A= MNEWT 2D L [Cs 8 THIE LT,
FOBRODEZHEDODT I=A MBI OEOKIEBE 2 £ 2-1 IR LT,

21 7TA=RMEFTIZET LT ¥ T =2 MEEFRL

ZRE HFESELETI=X b
T0901317 FaC
LXRa 3 /[:j 0.3 pM
Vs, ——
LXR e °°
5 HO CF, 0.1 uM
Bexarotene
RXRa 3 M
(LT o
RXRB 5nM
o
Dexamethasone OH
GRa 0.5 nM
AR
0.3 nM

20



b)) TRV RRAT 72 —BT vk A
FENZ AR PR OTEMEFEGICIE, & MRS AMIE T-47D IZX AT A B VKA T 7 X4 —F
Ty A RO YO T-47D 1%, NRPEPR 2B L TEY, PRICT =X hMEAT 5 &
PR DIEHEGF THET NIV BAT 7 X —ERFEShIMEEZAL TS, T2 T=
Z MEMIZ, PR 7 A= M ThHDHFuFr27ny (1aM) ZHESETIMEL, p-= b7 =
=Y g (pNPP) ZHE L LT A B IVRAT 7 X —B ORI W TAERT D p
—=hr7=x/—/L (pNP) OWINEIZ LV HEE L (K2-7),

20 o° FLHYRRT 78—+ B HO, o
HO™ ’ ) HO—@—N@ + ,P°
[o} N® W HO M

e o OH

pNPP pNP

K27 7AAVERART7H—ET viA DJFH

p-NP [, 405 nm {30 TR KR & 72 5.

(c) a-7 /v v X —B HEIE AR

a-7 3 v F—P OMREEMEL, BERERD -7/ NV a s X—FICH LT, p-= b7 z=)L
-a-D-Z7 V3T )R (pNPG) #3H & LTERBRENOBER KSIZB W TERKT S pNP D
W SERE T X0 HE LT,

21



232 FMHE—bTYTOER

KNS FK LXR, ROR, RXR, AR, GR, PR 8L W\ a-7 /b 2 o & — 8 OIEH RS F1E, 1Cs
fEcRL, b= b~y FICR L (£2:2), b— b~y 7, HERROT RS 1Cs fE2V)
EL RBIFESRA, HENFHIE S FATHEEORS 2R LTz,

ZOME, 72T RY V) ERKITFEN L 723 =T ORI LTI R R 2 e
N H/TI2 o T FHT AR, GR, PRIZIEIT HLEWN T, ICs fi 1 uM LU & Hiefty i 5
EALTCWEZEDD, [RREVICT 2T v R YD) VEBRN AT oA REKONRES &
LTHIEL 5 5 2 L AVRIES U, R, 2O EBIEE T VS AMBICERT 52, 1FEA Y
DN R CIHMEIME T 525, ROR TIERRVEEARBND, 202 Lind 2 fLo~%
I AFaTas ) — S, NSRRI O BRI EERA B 25T Z 2 b5
73, ROR 1K L CIBRA (LA W & AlHEC X 5 ATRENERS 8 5.

ZITIObe— b=y 72X VFEMICETL, V— MEEWE2RET 5 2 & THIERN,

Z L CTHEEN S FITROEER TSR 2 6 T 5 baW Rl 2 A l-, ZOfERE, %3
BB S EICRHE LT,
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PHX

sl

DHXY

SEl
9l

Aoy dJuoy

PHOY

Hd

HO

(W) ™21

st Co e O 1 4010H ng-u vE
lejo)se  O'"40loH  ngu £
‘lemo)rge  O(°40lOH  meu 2E
(-0°’HOO-»-6'8 O'("40l0H  ngu e
‘lemo)lee O°40lOH  mEU of
“ewole've  O°("40I0H ngu 62
‘lepol-gy  O°("40l0H ng-u 8z
‘lepolge O7("3010H ng-u 2
(-0°HOO-)-¥'E  O°("40J0H ngu oz
ewolve  O°("4010H ng-u 4
SNO-01 2°(*40)l0H ngu 74
306 240104 ngu £z
aNO-8 2°(*40)0H ng-u zz
SNO-L 2°("40l0H ngu 1z
O 2°(*40)l0H ng-u 0z
Een> 2°40loH g 6l
3O~ 2°("4010H ng-u el
H TR ng-u L
H XBHU ng-u gl
H ng4 ng-u 1
H 13 ng-u vl
H N ng-u £l
H H ng-u zl
H HOHO ng-u 1
H o"3oloH "Hou  or
H 2°(*40)0H ¥8HO-HD 6
H O°40I0H  xsHY g
H 2°(*40)0H ng-u L
H 2°("42)0H id+ 9
H 2°("40)0H id-u S
H 2°40l0H  "40°HD v
H 2°(*40)0H 3 £
- 2°("42)0H an z
H 2°("40)0H H 1
M Y R}

L6 — A

r

S

-C ¥
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E3E

AT04 FRILEVEREFEIVHFY FORIR

Pada ol

£18 X704 FRILVEVEREKVAY

311 7ROy URERK

7 v Ra v B IR (Androgen receptor; AR) (%, FEHL, BINZAR, FE#EOM, Kic% < A Y
L, AFERERE OFE RIS R A ORI G T 286 FORBLAZMRE T 5, B LZ IR
728, AT A RRART &2 T=R NE, EITHINIRDB A DR NAVE AFEERE LTHND
o PR, EAIMELR X OB AENSMEIZ R > T D, ZORDEHOIBRIEDBH
N EDPAAATHLI TN D, 2013 FEIZHARTH AR S 472 MDV3100 [E, AR 7> % 2= ME
H iz, AR OENBAT L DNA f5&, IEHEHBIN o8B 2 mH 32 P, ey I K
e LT, AR ICK L CEWERRMERH 0, L I FEBUERTSIIR S AR 23K & L
THIRF S TWD, Zoftlls, IEAT A FRO AR 72 A=A & LTx /U UiFEK
4b (ICso=16.5nM) “ <> compound 26 (ICso=16.5nM) > R ERWEINTHE Y, Wbk
VIEMEZ R LTS, AR 7 ¥ T=Z NUSNORIN R ATRIRIEDORR L LTIE, 7 ke
7B SR E S TAK-700 ° % X3 2 RbEM N 5 5, TAK-700 13, FERREIBI/FET
LHEESR (17,20-V 7 —8) Z@IRWICHHEL, KERUATOT » Fe s oai b RET 2,
L LD s, 2AFBBICBW TEERA Lo, RSP IEER TS

5 6

750
. . N
Bicalutamide MDV3100 TAK-700
/N‘
CF N
CF; s n%/ ’\/OH
NC
z CF, ;@\ |
07 N cl o
H
compound 4b compound 26

31 ART7Tv¥IT=R}

24



312 HWEILFIA FEZERK

P 2 VT a A RZZ4K (Glucocorticoid receptor; GR) 1%, WIRMED a/vFa A K& U H v
F& LU CHEBET D, GRa 1T EFICHRI L TV DD, FFICIFIRCE K CITEREHE L T\ 5, GRp
(XU H Yy RIEFAERHIIEICMAREICFAEL, E— a3 v 27 7 a7 A 2 (heat shock protein;
HSP90, 70, 50, 20) 72 & L EAKAEZTR L TV D, U H Y RRREET 2 EEEEPMEEL, R
FEERS LIHERE L TERN~BITT 5, BN TR &R LS L TTUERBR T DISERL
5] (glucocorticoid response element; GRE) (ZE##E G L CIRE A TEMHALT 52, & LITHEE
f&k & L T NF-kB (nuclear factor-kB) <> AP-1 (activator protein-1) 72 & D OHRE K1 & & > /X

B-4 7 B EAER %2 LTS 26+ 5 2,

1.1.3 THRARZ X DT, aF af FIEER 2RI - SeEMmHEN, BEmsEn « A3
HATHA RTHY, TLVAF—HEE, BEH, Vo~F, PADHERKIEN ST, L
MLZED—FT, A7 A4 FOEKBIERIC L 2EEN, BHERE, PR EORIER
L o> T D, ZTRHDZ Lk, BIEHZER LT GR 7 T =2 AR TRD 51T
W5,

I3V T GR 72 F =2 M, FEI AR B D 581 Ol 208 L b g 2
TFBRENHE SN TS O GR 7 =& MMIA v & U ARPFUEORERIE IC 59 5 1593
ERDFREMENRDH Y, HIfF ST D

25



313 7AFRTOVRER

Ta AT u KK (Progesterone receptor; PR) 13X, &, I, FLIROM, ANIZZ < oAh
L, RO R e & OB B OFE 21T 5 o

AR PR 72 =R M, BHESCTEWNEN A DO ORNE AFREE E Vo i ABR
FEICHOSONRTWS D, 3 7=7U & by (RU486) ICREESNDHT ¥ = M, ket
K, FENBYE, FEHE, LBAOEFICHNON TS, K32 TRT LI ICHERTHN,
BRTWHPRUFY NI, IFEAEBRATuAL NEREAETDLOTHE Y, 20k
Ty RiX, DO AT A RALVEUVZFER AR, GR 2 EIZHERAT 5 Z ENREBMLNTE
v, BERB SIS,

PR7Id=X b+ PR7YA2d=R b+
Medroxyprogesterone acetate Mifepristone (RU486)

K32 AT7uA REKEETLPRY TR

—FT, AT aA NEKEATSHPR U I FOBRRELED 5TV %, Tanaproget *- '
[XPR7 F=X k& LTHRH SN, BUERKRER G HEITH Th 5, Tanaproget DA E R
BoNALEMIZIL>TPR 7 X T=A F WAY-255348 N &7z, ZObEamix, 7
LAV RRAT 7 B =PI L HIEMEFE T, ICso=5nM L WiEEZA LTS ',

PR 7d=x Kk '?™W

O ol
NC
S g4
H NS0 N

Tanaproget

PR7yHI=RF "
¢ "
h o
NC
L= O :
N Z N £
WAY-255348

K33 HATuAf REWKEETHPRIYTR

26



Eo8H FHITOT7AILOEERN

AT A RHRVEVZERERIZH LT, BRHIEMMEMR BRI ESZ LT, & 2 ET
B LTIt —h~y P2 HANWT, 7=F 220 2 UHEBRORESTETEF RS 2 2RI BT L
7=,

321 FYVBLERXRLOEBREDHR

TR NEHEEOBEHIED AR, GR, PR O 7 & 2= A MEM O EEMEARRE £ SEH0 7
Wrlicb ZA n-TFAREEANLTZTIZIFEDOAT B A RARVE ZFEERITT L TROIEE

DO LTz (F3-1), GRIZEL Tk, n-7 F VI (7) D BIEWT ¥ T =R MNEME R
L7z ARICEAL TITAFAENENEE T X T= 2 MEERH BT RANE LN,
FRIZ LIZ ARIZHF L CTICso A3 0.1 pM & FRUVEME A 7R L, GRIZXF LT 200 5L EDERME, PR
WXL THRI 8 HEDOBIMENH H, PRICXLTEH, TAAFAEHNENEBNT o F T =X |
EHEZ RS H o7, PRICKH L TROBUVEEZRLIZOIIAF L 2 T, £D 1Cs
fE1X 034 uM ThH o 72, (LAWY 21X AR IZxF L TUURIERIZEDOEEZ R L7 b DD, GR X L
T 60 fFmVIEBIRMEZ R LT,

% 3-1 AR,GR,PR D7 ¥ =R MEMIZXHT 5T 7 ¥ AEHFE EOEBRILHT

R
N o
F3;C Y
HO ok, “ |
cmpd R ICs0 (M)
AR GR PR
1 H 0.10 >20 0.78
2 Me 0.50 >20 0.34
3 Et 1.7 >20 1.4
5 n-Pr 5.6 17 3.8
7 n-Bu 1.8 7.4 1.2
8 n-Hex 4.0 NA 2.5
10 n-CgHyg 15 NA 10

27



322 2HNEBREOUE

WRIZ2 ML DEHILICBEA LT, {&ET 0 7 7 A VAT LTc, TORER, 7=F 2P v
BED 2% T VX AT D L, AR, GR, PRI T HIEMEITIK T L7z, 202 &b 241
D~FH T FaTasN ) —UREER 3 FEOZEERT o2 T=A MERICEETHL Z &N
ot 7ot

T0901317 & LXR @ X ffdHEEMATICB W T, ~F 7 rtnra X —LiEEoOe K
2R T, HILNOE AF U EHEEH LT HR2 OV 727e A 2FH L D 2 &
MBI TS 22.1), ZOZENG, 7=F U2V Y ) VEREEIZBWTH, Z0~%
oA T aR ) =GR, T2 A=A MEHERT DIV ETHD EHEE SR
A X8

& 3-2 AR,GR,PRDO7T % A= MEVEIZHT 2 2 (& Ha2h 5

ompd R ICs0 (UM)

AR GR PR
7 HO(CF3).C 1.8 7.4 1.2
12 H 17 >20 71
13 Me 11 >20 7.9
14 Et 19 19 7.8
15 -Bu 17 >20 8.3
16 n-Hex >20 >20 15
17 n-CqoHos NA NA >20

323 A RFLEDBEAMEDHR

A MXVEOBEAEIZL D AR, GR, PR DT ¥ =2 MNEMZ K LT, 307, 4{7, 8
PAZA MR VEEZZNETNEALRZ19,20,22 128V T, AR, GR,PR DT > % I =& MEMEMN
iR < IR DM AN BTz, 19 TIE, PRASK T D TE ISR &9 <, AR, GR 12X L T H iRV EME
ZRLT2.2003,19 ERED PR 7 ¥ T=Z MEWZ/ R LT2H, AR, GRIZK LT, £1LEh
Kra56%, K 7RI TH D, 22 T, AR, PR OIEMENIR <, GRITH L THI 8 5B IRIMED
H D,

28



£33 AFFVEOEAIZLS AR,GR,PRDOT & =X MEM:

cmpd R ICs0 (UM)

AR GR PR
18 1-OMe >20 >20 4.0
19 3-OMe 1.1 1.3 0.41
20 4-OMe 2.4 3.9 0.56
21 7-OMe 9.4 14 12
22 8-OMe 1.0 8.2 1.1
23 9-OMe >20 10 5.8
24 10-OMe >20 >20 2.7

324 —FLEMDETE

U EDEE — b~y TOMBHTNG, T2 % 5 EOBEBIECZIBOT AR IS8 L TRUVEME
ZETH1BIOPRICH L THRWVWEREZAET S22 —NMeEmeE LTRE L, KHIT
1%, ®ELZY — NMeAMICHHT 2EREBIC K Y PR & AR ) L CHRUWEM: I KON
EHTHALEWORAIH 2R AT, FRIZ, 20 IC PRICKT 538 IRMEN L DN Z LD, 41D
EHIEOBHFEZ P OICITH 2 EIT LT,
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¥ 38 PR&ARICHT HiEMS K WHERMER LIZRE T -1 ERE

BELZY—MMEAW 1, 2 12x% L TH-ICHEEERE 2325 L, PR & AR (2% L THRUWEMER
BIRMEEZHT LAV ORI 2R AT,

3.3.1 4fDEBREDKRE

OIS, a7 7 AN OELNTZHRESEIZLTT 7 X r2%EE o2 IKE
JAFICEE L, 4NICEREZEAN LT LEWE BT IZ5RE - Ak Lz (AF—L4 3-1),

cocl
7 B CE R7
R CF3COCF4-1.5H,0 NH, [ H SEM-CI
NH, p-TsOH-H,0 EDC, DMAP N NaH
—  »FgC — T —_
toluene HO DMF FsC o 1 DMF

reflux CF3 100°C HO 0°C tort
CF3
570: R7=0Me 58k : R7 = OMe (36%) 61a: R7 = OMe (68%)
57p: R7 Me 581 :R7=Me (49%) 61b: R7 = Me (64%)
57q: R7 = Et 58m: R7 = Et (49%) 61c: R7 = Et (56%)
57r : R7 = n-Pr 58n : R7 = n-Pr (45%) 61d: R7 = n-Pr (68%)
7 Pd(OAc), 7
R PCy3 HBF4 R7 SEM R H
_CsC0s N0  TBAF O N0
_—
é/ DMA FsC O T:lﬁF FsC
o reflux HO
20 L0
65a-d 66i : R7 = OMe (35%, 2 steps) 35: R7 = OMe (32%)
66j : R7 = Me (44%, 2 steps) 36: R7 Me (63%)
66k : R7 = Et (22%, 2 steps) 38: R7 = Et (49%)
661 : R7 = n-Pr (28%, 2 steps) 39: R7 = n-Pr (48%)
N COCI
| ( P | Pd(OAC),
I CF3COCF4-1.5H,0 NH I N. .0  PCygHBF,
NH p-TsOH-H,0 EtN Cs,CO4
— > FL — P FC T
toluene HO CH,Cl, HO DMA
reflux CFg rt CF, 130°C

0,
57s 89% 580 crude 59r

AF—AL 31 ANICEHBRELZZEANLIALEMOERK
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R34 ANOBEBILEHICIIT S AR, GR,PR DT ¥ F =& hMEM

cmpd R' R? Cso (UM)

AR GR PR

H H 0.10 >20 0.78

______ 2 Me W 080 >0 o3

35 H OMe >20 >20 0.27

36 H Me >20 >20 0.09

37 Me Me 0.77 >20 0.17

38 H Et 14 >20 0.21

39 H n-Pr 54 16 0.37

BB R LIALBE I DWW TRl 21T o 7o & 2 A, HIFF@ Y 12 PR ISR HIEMEIT
L7, 35,36 TIE, AR D7 o Z F=Z MEMIZIHARL,36 TPR 7 ¥ I =2 MEMEN i
HIR< 72D, ZD ICsfEIX 0.09 uM Th o7, 4 (LD T )V FILEHZ LT &, PR OIEME LGS
L, AR OIEVERTR < 72 HA 237 B Tz,
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332 7IFDEFEEIZLIHR

W2 BN EDT-, 4 (O EDOT I RICEH LTz, BEOHEAT oA REREZAT S
AR 72 A= MZE, 7 FOEFGICEFRGIEERIEPDEASATHND DOREL H D,
ZZTC, T NEFBICEFRIIEEZBEAN LR ET o7,

ANLOEHRILI X OVT AL, 8L, 9 (AT EHILZ BN LB A REr - LT (RF—L4
3'2)0

6
5_~\-COCI
R7 CF4COCF4-1.5H,0 NH,  NPx Ry SEM-CI
NH, p-TsOH-H,0 EDC, DMAP N NaH
—_ 3 F.C —_— —_—
toluene IjO DMF F3C o X DMF

reflux CF3 100°C HO CF 0°Ctort
3
57s:R7=F 58p: R7 = F (8%) 61e:R7=F R8=H, X =1 (56%)
57t :R7=Cl 58q: R7 = Cl (9%) 61f : R7=CI,R8=H, X =1 (27%)
61g: R7 =H, R8 = 6-F, X = Br (30%)
61h: R7 =H, R8 = 5-F, X = Br (91%)
61i : R7 =H, R8 = 4-F, X = Br (91%)
R7 SEM Pd(OAc),
i PCys-HBF,
N0 Cs,CO;q TBAF
FaC A% DMA THP
HO reflux
CF, \\I 130°C
65e-i  R® 661 :R7=F, R8=H (9%, 2 steps) 40:R7=F R8=H (52%)
66m : R7 = Cl, R8 = H (24%, 2 steps) 41:R7=Cl,R8=H (18%)
66n : R7=H, R8 = 7-F (30%, 2 steps) 42:R7 =H, R = 7-F (80%)
660 :R7 =H, R8=8-F (19%, 2 steps) 43:R7 =H, R8 = 8-F (59%)
66p : R7 =H, R8 = 9-F (39%, 2 steps) 44 :R7 =H, R8 = 9-F (30%)
AF¥—L32 BIWSINEEEZZEALTALEMDERK
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#®35 T7TIFRODBEBFHBEDENIZELSD AR,GR,PR DT ' Z I =X MNEME

cmpd R’ R? 1Cs0 (M)
AR GR PR
________ . . H 010 >20 078
40 F H 0.28 7.8 0.13
_______ o W <01 >20 0%
42 H 7-F 0.46 9.8 0.73
43 H 8-F 0.68 > 20 0.31
44 H 9-F 0.92 7.0 1.0

BB LT AEE W) 40-44 (2 DWW THEMEREA L 72 & 2 A, PRICEI L TiE 36 L 0 iR &
EHTHIEEMITAIE CE 2oz, —F T, AR IZH T HIEMEIC DWW TIE, 4 iz a7 o %
WA LTALEY 41,42 B3, TAXAEEHEBEALT7ALEW 35-39 (£34) LT o4 a=2
MEMENHE E U2 872, Z7a Va8 A L7241 05,1 LD H AR ISR L CTHWEMEZ /R LT,
L&Y 41 DIEPEIZONWT, M EZERT L2 TETH D,

3.3.3 ZOMDEMIZXT HFEIRM

ARICXF L CHUVEMZHT 5 1B L OPRICK L THVVEMEZ AT 5 36 I2OWT, Lok
WZRIRIZH T HIEM 2R LT, TORE, 1 B8 036 1%, & HITEWERELZ R LT (F
3'6)0

=36 LAWMW1 BLUV36 OFIRME

ICs0 (ULM)
cmpd
RORa RORB RORy LXRa LXRB RXRa a-glucosidase
1 >20 >20 >20 9.2 6.5 >20 59
36 NA >20 >20 >20 > 20 >20 27
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334 FyFIUIRAT4—IT& BT
AutoDock4.2 % W CT{LAM 36 & PR (PDB ID: 3ZRA) O Ry XU 7 AL T 4 —%{To7=,
X 3-4 1315 b F R R A T PDB 7 — Z 128 A L CTERR L=,

K34 PREIEWIDNyF T Ialb— g fER

36 1%, 72T AVY ) VUBO 2O~V T A r S aox ) — g, PR O 719 %
HOT ANRTX U EARER-AEZRBAL WD ERREBIN, YT KRBy FRIZILE -
TWD Z ERBEINT,

FLT 2T RAVY ) ERROD 40 E T 7 X LEHE EOBEBREEFZRIRE OZERELE
i L7z, PR FICH L TARBINGR T2 ERGHOEILE A, 36 DT 7 X LERIT
513, AR 8 X O GR TILHHRAY LW ZER 23 8 5 DITHKE L, 4 fLD A FIVIEDO I AR B8 LY
GR TIXZEM AR, —J7 PR TIXEMICRB RS 5 Z LR Sz (X 3-5), ZORERIT,
4ALDAF VIR PRICH T HBEIRMEZ A ESHETNWDE L2 HRTHLDEEZ X TN D,

X 3-5 b5 36 & AR, GR, PR & DZE[EELE O Hrik

AR (PDB ID: 2AXA), GR (PDB ID: 4LSJ), PR (PDB ID: 3ZRA) IZ X W {ER.PR £ 36 D Ry F o /v I ab— g VRERICH LT,
AR BXO'GR ¥ v U2 ERADET. (A)AR, (B)GR, (C)PR & 36 D 4 (\LiifEE TR LT=HDTHD.
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FA4E IME

K36 ART7yZIA=ZXF 1) BLO PRT7T U ZIT=A] (36)

PR{Z%F L CHI 8 4%, GRITXE L T 200 5 LA HIRAY7Z2 AR 7 Z T =X k1 &, AR, GR {Zxt
LT 200 f50h EINA72 PR 7 X =2 b 36 ZAIH L7=, 216 DLE¥IE, LXR, ROR,
RXR, a-Z7 /v a v X —BIZX L THEWERRMEZ R LT, ZOZ D, Bl FOMEFEHED S
WENZERO 7 V=T TH 7 2 AV Y UEKRERAODCTEWRIREZ 5T (LAY
DORIMMNFRETH D Z LR ST,

SENIRFTCE 2o 7223, ARIZH L THRVWEMEZ AT 5411, ZhETOERETr 7 7
ANNET I RER EOBEBRILE n-7 T VIR T UL, PRICKTT DIEM A2 55 T X, AR #8&4R
FUEEVDORIHAFIRE L 72 Db Liv7evy, £72, PR OB R DEM ERE L T,36 & 43 %
MABDETALEWEE Z T D, 43 1%, 1IZHE L T AR IEMEIZE 95 2%, PR O T 2
FIZEHEML TN D, ZORRESEZ, 77 % 2EH EOBEHILITKERT, 4 (LI AF v
5, SALIC 7 VA e A A L7 AbEWIE PRACKET 238 P - JEMED W BT 2 AR H 5
LEZTND,
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EaE

LF/ A FEBEA—T 7 U2BAR Yy VAV FORIE

FT18H LF/ A FBEEF—T77 U2BA

411 #E

VT A RS —7 7 55K (Retinoid-related orphan receptor; ROR) (%, BN &K~
7 IV —IZEL, EE, R Y XA ET S5 Tnb, RORIZIE, o, B,y D 3
FEHEOY 7 XA TNFELTEY, B MZBWTRORIZIZal ~ 4, RORB (21E 1, RORy IZ
TyLy2(yt) OT A Y 7 4 —LBRFELTWD (K 4-1),

LBD Kl /7121, Activation function 2 (AF2) & XXM 2 #n GARHEREHIR A FET 5, Z DH
WX 12 FEHO oo~V v 7 A (HI2) NIZH D ROR IZBWTHRFEINTZT X/ RELS]
PLYKELF #4A LT\, HI2 DX KD DV T HI2 WIZRE RN & 5851%, ROR OERE G
i NN

- LBD R

DBD AF2 h m

RORa1 523 - -
RORc.2 [ 556  +
RORe3 IZ M 548  +

RORo4 E D 168 + o+

RORB1 [ ' 0 459 + +

RORB2 ' I 470 -

RORy1 Nl 516 +  +

RORy2/RORyt [N I 497+ +

PLYKELF

41 ROR 77 I U—kkE Y

Schematic structure of the various human (h) and mouse (m) ROR isoforms. The DNA binding domain (DBD) and ligand binding domain
(LBD), and activation function 2 (AF2) are indicated. The variable regions at the N-terminus of each ROR generated by alternative promoter
usage and/or alternative splicing are indicated by patterned boxes on the left. The numbers on the right refer to the total number of amino
acids in RORs. The different ROR isoforms identified in human and mouse are shown on the right (+/-).
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ROR X HL &R TZ DILZ&HLS (ROR response element; RORE) ([Zf& 95, — 5T, <D
EWNSZEERARE ZBEEZIEIAT r ZBEEZER L TH 4 OIREESINCHEET 20, Zh
IZLBD ® 10 HEHDO~Y v 7 2 (H10) WG LTWDH EEHLA TS, ROR O HIO0 IZiEi
URDEIEL, £DEDIC ZBEGRENME 2o TVB EEZ LTINS 27,

FEWM U AT RRAOZFIKRE L THLER TR, KiTIZR > TRIRB L OEGRKY v
RO Z < MEEND L9122 >T&E, £72, ROR OEFAIERASCHEE L OBEMERI &
720 DD d 5, RORIE, AIFEOX —47 > hELTHEBINLTND

412 BHT2A TOHEES L UKRE

RORa (%, ITH&, #hfisk, B2, I, NEIHERE, Ble & Ok % I HEBL L TW D3, %
(/NRORRR I S B 1T B L T 5 DY, RORa RIR~ 7 A TlE, ‘B ORI ©, #El)k
D NMENEE R T, S BIC, B LIEMIESC RS A DN D Z L h, iR > SERGE
FRRFEICHB G LTV D AREERH D Y,

RORB I3, LK FE-=0M TR, MEICREL LTS 219 RORP KB~ w7 AL, HEHIHHAE
A P11 SRR AR ORI 5 LTS b0 5 s s 1D
D3, FEAHIIIZ E A EHBEMIT o TR,

RORyl &, Mk, AENG#EAE, SEOh, WENR, miSZiR, (O, TTi & o722 < oMk TR Bl
LTCW5 P, —7 T RORyt 1%, S8R+ 2 M CHEFEICHIL L T\ 5, RORy Kii~ v
2T, U U SE IR T URBIFAE LW P Z L h, RORy 13V U B ETERHSC/S A —
NMARDIEFEIIMNHATHDH EEZBND,

4.1.3 ROR ##ZEMIZ L 1= /A R EE
MFIEOHERIZ LV, ROR BRAYIZPHET DIEIG L, B O R ECREHRE O EIC
FLETHLHZ ENbhhoTET-,

RORo & RORyt /&, Th17 #ifE (~/L/3—T #ifd) OFRZEO OO EHERGIEK -THY, %
FAEMEAGIE, BT Y v~ F, RIEMIGERE, s Vot B O mBERBORIEICHET 5 &
EZ6NTWD W Th17 ML, 1 b IA > ThHhHA v Z—uA %217 (IL-17) ZFEE
THRENEAT D, RORILIL-17 D7 mE—X —fkic & 5 RORE 41 L C IL-17 OFBL%
HIEI 5 9, RORy DA, £721% RORo & & b ICH#fa & KRIESH 7=~ 7 AT, Thl7 fk
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~obE T, ZRMEEGE OB FERRE T L Th 5 R B O YNNI (Experimental
autoimmune encephalomyelitis; EAE) Z#% L7272 ~7= ', 25D Z & 55, RORa <2 RORyt
X9 2 BRI EANT B 25 BOS OBRIIZ D723 % AIREMED & 5, BLFE D Th17 e % 7
L7 B CRERBOIBHIT, SREMRIHIORGICEI 20T, BIEHZHS, ROR ZFEMIC
THZ LT, BREVAT LEZWMGHIT L0 TIERL, —8HozWfl+ 252 L2570, Fl
TEHOBRBIZ e 5 L HIfF S 5,

%72 RORa & RORy IE, 7V a—ARMFEMRBHICEETH DL Z ENER~ 7V AORBA D
FEMT NS B L e o7z 1) Staggerer ~ 7 AL HRIEAD RORa KIB~ 7 XA TH 50, B
Al 2L LTl a L AT e — U EMMEL 0, EIENRE 5 2 CHIREHINCIE
ifF xR Hivie o7z ", RORa Z #1425 Z & THHE T D 7L = — 2 A pE Ol A H
ThHDHAREMERH D 2P, RORy R~ AL, 2L AT a—L Y 7 U+ ROEILE
HTHDHMN, M7 a—ZREXFAR L E_ThPNETLE Y, ZhbDZ b,
RORa & RORy #Hif| T 2/bEME, A X2 ARV v 7 v Ra— AT T 2HEEDR
I L2 0 H DATREMEDR B D,

E28 LF/AFEEA—T7URBRIVAUE

421 XAYVROVAVF

ROR ORIKMFZD Y B FEFR 3-1 ICF Lz, 2T AMLTF ) A VB (All-trans
retinoic acid; ATRA) &k L F / 4 K ALRTI550 |, RORP & oIl b 200 S iz
RORB VA FTHDH P, ZnbD Y H 2 FiE, RORP N LI BIEME 2T S ¥ 5%, oL
AT B—Ra L AT v —UifEIE, RORaIZx L C7 T =& MEMZ/R L, ik S5
BTS2 20a-t FrFvalL AFa—/1,22(R)-t RafFalb 2Fu—/, 25k K
T¥T L AT —/LE, RORy DT T=2 b & L THAEAESEN E Sz 9, 72, MOk
PERD 1 D THDHYIAFXT 0%, Huh HIZE Y, 4812 DALEMN DT a 7Y a 7/ =D S2 4l
faz W LR — 2 =\ F7 vEAI12EY RORy DT v Z I=X L LTRHEENTE P
M DI 0%, RORa K L CIEIEMEZ R S 720 RORy BIRKY 2 U B R TH 5,
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T 41 RKABW%E ROR U H K

Compound Activity
1 ATRA .
o RORB Kq= 280 nM*1
MOH antagonist | Ki=280 nM
I *
|C50= 0.15nM 2
2  ALRT1550 Q X
X \)\/U\OH RORpB K;= 160 nM 1
antagonist )
ICs0=0.039 nM ?
3  Cholesterol .
RORa ECso =200 nM
agonist
4  Cholesterol
Sulfate RORa
agonist
HO;SO
5 20a-Hydroxy ;
Cholesterol RORy ECso = 20-40 nM
agonist
HO
6 22(R)-Hydroxy "
Cholesterol RORy ECso = 20-40 nM
agonist
HO
7  25-Hydroxy K ;
Cholesterol RORy ECso = 20-40 nM
agonist
8 Digoxin "
RORy ICs0 =680 nM
inverse
agonist
HO,, HO (o]
N o
HO o Y HO H
; H H

*1: Radioligand binding assay, *2: GAL4-DBD NR-LBD luciferase reporter assay, *3: AlphaScreen assay
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422 BRVAVE

2010 45, A7 U 7 AT D Burris 5D 7 /L—7 B, LXR 7T I=A ML LTHLND
T0901317 238U RORaly £ v /N— A7 T=2 MEMRH D Z & 28 Lz 22, T0901317 13,
¥JD ROR &KLY #> KT, RORa LT RORy IZxF L T fEA LTV AILAEMTH 5,
GAL4/UAS v A7 L%ZFH L7 ROR O LR —F—Bin 7 v EAIZE T, RORo BILW
RORy TILEERITFINTEEZ /R LIZDIZx L, RORB TIEIF & A ETREIFA Do T2,
iz kY, ERATuA REKEFFOROR U Y ROBRERNILIZHED BT,

A7) 7 ZWFFERTCIE, T0901317 Btk & 7s Efilc $ 2% < D ROR U v RE&#E LT
% (3 4-2) . RORyEIREYY H > ROEER D=8, T0901317 HfaAk A& & AR B BT 217
572 & Z A, SR1001 7, SR1078 *, SR3335 % LI~ Z L 12pkEh L7z, SR1001 I%, GAL4/UAS
VAT LEFA L ROR D LR —F —&RT7 v EAIZEBWT, RORa B Ly (2xh LT
FEMAFRICAER L7228, LXR (Zx L CIiEtE 2 m & e o iz, MY T2 F PH]25-t
Fe$yalxTo—/LEDBEEERIZE Y RORa 3L RORY (26T DA bERSNT
W% (RORa: K;=172 nM, RORy: K; = 111 nM), SR1078 (%, Ak Y #'> K¥ID RORaly 7 2=
A RTHY,T0901317 EM L 72 FXR R° LXR (ZIE/EA L7V ROR #IRKI 2 Y T RTHD
Z L AHERR SR, SR3335 1%, RORy X° LXRa (2% L CTE L 722\ RORo ERIRAY 722 A o /38—
AT A=ARNTHD,

LXR (269 2 B & HERF LD RORa DIEME AR T S 572, SR1001 725 & b (THEIE
JEBR ZATWE SN2 E AR, SR155572 B X UVSR2211 P T 5, SR1555 1%, GAL4/UAS ¥
AT L&FMH LIZRORD VAR —Z —BIzT7T v EAIZEBWTLXR, FXR, RORa DIEHEZ A L
TBOLT, EMEEY T2 F PHIT0901317 & ORiA EBRICHBW T, RORy DFFDO LA
MR ENT-Z L b b, RORy BIRKA L AR—RT T2 N THDHZ ERHALNE R -T-,
SR2211 1%, > FLb—var7FaxvI7 47 vEAE (Scintillation proximity assay; SPA)
IZE o THESEY T REAEWEE L OFREEEZNET 5 Z & TRIE S 7z, RORa 12X LT
TEMEZ R S, RORy BIRIIZ A VN—RA T T =R MNEMZRT,

B OMIZE, RORy BN Y B REHLTOIZ, A7 U T AMIEFO 7 —713,
INAAN—T" NA 7V —=27 (HTS) %L, UV — NMeaEWmE2 S, i oEEREIC
£ v ML209 (SR9805) 33 Z FH L T\ 5%,
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F4-2 HBFROR U F K (A7 VT AMFERT

Compound Activity
9  T0901317 .
RORa Ki=132nM
Fscj /@ inverse agonist | ICsy=2.0 uM 2
N
s *
Fsc*@ o RORy Ki=51nM ™"
ho T inverse agonist | ICso=1.7 uM 2
10 SR100f y
N, N RORa Ki=172 nM
H\S\_\S T inverse agonist
N o
AS :'s¢ .
Facp/° ° RORy Ki=111nM ™"
Ho“l inverse agonist | ICso=117nM °
11 SR1078 cFs .2
i RORa/y ECs0=1-3 uM
)/©/ agonist
Fs;C o
HO
CFs
12 SR3335 N y
" \ s RORa Ki=220nM '
ﬁ S inverse agonist | ICso=480 nM °
F3C ~ O
HO
CF,
13 SR1555 \
N RORY ICso= 1.5 UM
O K/N\n/ inverse agonist
o ) I
HO
CF3
14 SR2211 y
F N/\ SN RORY Ki= 105 nM .
O LN I inverse agonist | ICso= 320 nM
FiC O
HO
CF3
15 ML209 *2
(SR9805) \(j/ RORy ICs0 =500 nM

N

~o o
CCC
o OH o

inverse agonist

*1: Radioligand binding assay, *2: luciferase reporter assay, *3: AlphaScreen assay
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U5« AIAZTA L TH RORy U H Y FOBRAHIHIF T HTS 2850 S 4Lz, #O6
W= R/ ¥ —FH) (Fluorescence resonance energy transfer; FRET) ZFIH L7227 v & A {EIZ X
D, A3 ITRTILEBELN TS 07,

#4383 AKROR VIV R (FTF7 YV « AI AT TAV)

Compound Activity
16 GSK-6a .
o c RORy pICso=6.0 *
0./ inverse agonist
2SS
N/LS
H
17 osk2 ROR ECso= 20 nM ™
Y 50 = n
°~js/_ /\N agonist
TOR é
N
H
18 GSK-13 & »
RORYy ICs0=5nM
inverse agonist .
Lo ICso=31nM °
S N
N
H
19 _ Cl .
GSK-21 RORy ICs0=6 nM *
cl inverse agonist .
L (o] |Cso =9 nM 5
sl
ANV
N
H

*4: TR-FRET (co-activator binding assay), *5: Th17 cell differentiation assay

NRAFRUOTF % —THAHIV 2R T v I, AR 0
\s’:
L7 I FH@ RORy VWY REHRELTNG P, °
PH]25-t Fexial xFo—LLoBEaERICLY,
M AN = 5, I\ A=) @_\Y S \
RORYLBD & Oifii&Z i L, X 4-2 Db &M 1572, s NS

ZDAEE I, ICs i 130 nM & W 9 FRUWVEME 2R,
4-2 RORy A '/ XR—A7 =Rk
(=R T v7)
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E3F FHITOT7AILOEERN

ROR (2% L TH 2 H{E MR LB RMEO G2 HfE L, H2 ETER LIzt —bvy 7%

MWT T =F R ¥ CRRIR OREGEEVERR RS 2 5/ ST L7z,

431 SU9RLERLOEBREDHE

T U X NEREOEBIED ROR A L /3—AT =2 MEVEIZ OV CTHEETG MR B O fig 4T %
FTotme ZORE, HWBAEOT XL 1-3) T, o B,y DOTIUCBNTHIEE AL
TEMEE I RE 2o T2, n-7 FIVILAEE AN L7z 7128V T RORy (2T D IEME B b UL R
NELNTZ, BT A VEHEMIET &, RORy 26T H7EMIIME T L7, —J7, RORa &
RORB IZHOWTIE n-~F /LK 8 3, DT MRBLIRNA N —RAT A= MNEMEEZ AL T

W=,

F4-4 T HXLEFELOEHED ROR A V' /X—RAT7 A= MEM

R
1
N
e
L0
CF;
ICs0 (LM
cmpd R s0 (M)
RORa RORp RORy
1 H >20 >20 >20
2 Me >20 >20 >20
3 Et >20 >20 >20
5 n-Pr 11 8.2 4.2
7 n-Bu 9.8 6.5 3.9
8 n-Hex 7.6 54 4.7
10 n-CgoH1g >20 >20 >20
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432 2MDEBMEDHR

QNEDEHIEICOW T 21T o728 24, T F VA EA LT 14 Ta, B, y DWT UK
L CHIEHENGRO Bz, RORy (IZxF LTI, ~FH 7 vdnu 7o) — W EgEsEALRET
£V 14 OIEPEDOWEI N A BT,

K45 2NDOEHILD ROR A L /N— AT A=A MNEM

(\/

I N o
T

cmpd R ICs0 (UM)
RORa RORB RORy
11 CH-.OH >20 >20 >20
12 H 10 13 15
13 Me 18 17 17
14 Et 9.0 7.9 9.2
15 t-Bu 12 13 10
16 n-Hex 10 11 13
17 n-CqoHos >20 >20 >20
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433 A FLEDBEAMEDHR

A RFUROEANBEIZLSD ROR A VN —A 7 T=A MEMEZE L, A MF UL 3
Br, 4 A, 9 LIS ENFNEA L= 19, 20, 23 ([2BWV T, ROR A L /N— 2T =& MNEMZ ik
AIER < R L7, BFIZ, 23 13, RORy (KT 27EMEN 1.1 uM EiEEE — b~ 7R Cidix b i<,
RORa & HE~_THI 5 /%, RORP & EE~THI 7% RORy BRI TH o 72, LLEDOFER DS, 9 L~
DA R TIEOEAMN, RORY ([ZH T DIEHECREIEOM EICH 5T 5 EEF 2 bz,

F46 APFFTVEDOEAIZLDROR A RN—AT7 A=A MNEM

ompd R ICs0 (UM)
RORa RORB RORy
18 1-OMe >20 >20 >20
19 3-OMe 8.2 8.2 7.5
20 4-OMe 7.5 6.9 5.4
21 7-OMe 12 15 13
22 8-OMe 12 15 13
23 9-OMe 5.3 7.7 1.1
24 10-OMe 7.7 >20 8.5

45



5 48 RORyIIx9 5iFEMER EICRAIT=IEEMDREHA

BELZY — NMEA 23 128 LTI ISR 2 20 L, RORy (Z%F L THVVEMER X
DERMEZ AT 2650 ORIMN 23 AT,

441 IGIDEBEDKRE
T 7 A RS 9 QLD A FFRUIEOEAIZL Y RORy (T 5 iE MR L ORI E

N L7728, I 9 MOBEBEICHOW TR 24TV, IEMEm B e Y7 % 4 7R 0ER
PEm A B L7,

NI EHIE A BN LA B ZE #T- 1Ci&E - Gkl (A% —144-1),

(:[COOH
R® B
r (\/ Pd(OAc),

® N_O (\/
SoNF e PCys-HBF, SLNPLY
ClI= EtsN Cs,CO |
F4C Br 2--s
58f » "3 — " 3 F4C >
CH,Cl, HO DMA HO

i CFs 130°C CFs
R® RO
60m : R? = Me (58%) 45: R%= Me (13%)
60n : R? = Cl (56%) 46: R = CI (29%)
600 : RY = CF (64%) 47:R9= CF, (80%)
60c : R® = OMe (70%) 23:R%= OMe tl BBrg
48:R%= OH (85%) CH.CI,

A¥—L4-1 9fLICEBILZEANLTALEMDERK
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R 47 INLOEHEIZIIT S ROR A o XN—2 7 A= MNEME

ICs0 (UM)
cmpd R

RORa RORB RORy
23 OMe 5.3 7.7 1.1
45 Me 7.6 71 1.0
46 Cl 5.6 4.9 0.69
47 CF; 5.5 5.6 2.6
48 OH 6.4 5.5 41

BTAZAR LT B 45-48 ICOWTIEMRHEi 24T o 72 (F 4-7), N ZvFd o A F L%
BMALZ4T e R U a8 AL 4713, RORy A VN —R 7 3= MEMT L OERME
EBITIRT LD, AFVEEEEA L4513, 23 &g Uil L ONERIMEILRIECTH -
oo 47, 48 IZLD T v 7 7 A NNBEL N> T b DD, 7 vV ikaE A LT 46 TiX RORy
TSP M B L, #% & LT RORa I LT 8%, RORB (K LT 7 512K 72 RORy 1 /73—
AT A=A NG5 Z LT LTz (X 4-3),

¥ 100
g
;
=
5
'ﬁ 50
'§ -O-RORa
& -®-RORB
—_
<-RORy
0
0.1 1 10

Concentration (uM)

4-3 {bE5da6e DT X A=A NEM:
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442 LXR EDFEES B

RORYy &R A 722 JNHITEME: 2 7% L7- 46 (25U T, T0901317 PREIZ RORy BRI Y Ho RE L
THAE SN TV S SR1001 & OIEMHZ LI LT, EOFER, 46 1T LXR 7 F =X MEMEZIT &
WERESRDPSTZN, LXRe, B & HIZT X A=A MEWEEZ AT HZ EDRH LN ERoT (&
4-8),

#+& 4-8 T0901317, SR1001, 3L 146 O LXR 2% B iEM:

LXRa LXRB
cmpd
ECso (LM) ICs0 (LM) ECso (UM) ICs0 (UM)
T0901317 0.29 NA 0.12 NA
SR1001 NA NA NA NA
46 NA 3.6 NA 0.52

FIT, WIZA6DLXR T X T=A MEME DIEHDEEZ 1IN DT20, IEfe — b~ 7
BREAT LT & 2 A, 2 (O BHIELEHIZ LY LXR & RORIZxTT AIEMEA 5B T X 2 AlRefEAR
Ez b (3 4-9),

RA4-9 2/[DOEHIELDROR 7o ¥ T=A MEMERBIOLXR 7o ¥ F =X MEM

(Y
e

cmpd R ICs0 (M)
RORa RORE  RORy  LXRa LXRB
11 CH-OH >20 >20 >20 >20 >20
12 H 10 13 15 18 15
13 Me 18 17 17 15 14
14 Et 9.0 7.9 9.2 14 14
15 tBu 12 13 10 >20 >20
16 n-Hex 10 11 13 13 >20
17 n-CqoHos >20 >20 >20 >20 >20
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2A0IC = FVEZ B A L7214 TiX, ROR I HIEMENS MO EHEL L0 § 50 <, LXR (2%t
T OUEMED 46 ITHARTRESETLTWD, FERIC -7 FAKEAE AL 15 TIE, ROR (2
ST HIEMET 14 L0 5208, LXR I T 2IEHEIZIK T LTV 5D,

UUEDRERZ S £12,46 D LXR 7 &% A=A MEMOJESZ B Ie LIcHil b &M & ikE
Lize N7 aVEEE 2D =F NI -7 F LR EHAEDETALEY 49, 50 25
B L7Z (AF—L4 4-2),

COOH
Cl Br
SN al (
cl® | Pd(OAc),»
n-Bul PCy3 HBF4 N_O
@/NH? EtN _NaH o _ CoiC0s O
r —>
10
R10 CH20|2 \f DMF R O
130°C
Cl
57j : R0 =Et 60p : R10 = Et (64%) 631 :R10= Et 81 %) 49 : R0 = Et (89%)
57k: R'0=t-Bu 60q : R0 = t-Bu (55%) 63m : R10 = -Bu (69%) 50: R0 = t-Bu (57%)

AF—AL4-2 LXRT V¥ A=A MEOETIZ B LI2ALEMOERK

49,50 [IZDOWTROR A U N—AT7 A=A MEM, LXR 7 v Z T =& MEMZFEM L=, £
DB ROR KT HIEM TR0 L TV D b 0D, LXRIZKHT HIEMIX, &b 5 DbEW
HHEARRE D 2 L2 (X 4-3),

A B

140 140
Q 120 Q
g | g 120 s
g 00 & | Q..__ ; £ 100¥ LA B &
3 s b 4 —§ % g 80 Iom @
£ 60 N @ £ 60 R
£ 40 S £ 40 AN
S . 3 LN
g 20 g 20 =
= =

0 0

0.1 | 10 100 0.1 1 10 100
Concentration (uM) Concentration (uM)

4-4 LXR T 2 d=A hEM

W46, @49, @50 OIEME (A) LXRa %9 H7EME. T0901317 (0.3 pM) #MEEZ 100%DTEM & 45, (B) LXRB (Zx3 5% M.
T0901317 (0.1 uM) ¥RANFEZ 100%DTEE & 4 5.
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S 58 /ME

4-5 RORy A 2 /N—RAT IT=2R h

ROR DIEMEIZOWT, EET a7 7 A b U — NMeEWaRE L, MEREEE21TY 2 &
T,RORy A v N—=RA7 T=A &R ELAMTLHZ LI LT, £72, LXR & OGNS
BEAITHOBRIC Y, 70 7 7 A VERA L GEREZA ESEDZENAETHD Z &M

IR X T,

50



EOHE

a-7 3L ZF—EHEH O EIR

F18 oa-J)ILaLF—EHREH
511 A 3/ #EFER

INETIC, e ads B —PIERE LTEL OA 2 FEERN ML TEY, 5A
EE L U CEEEEZIHE TS (4 5-1),

OH

O,

HO A HO A
] "OH . "OH
. OH . OH
HOY ™ HOY ™Y
NH, HN
OH
Acarbose Valiolamine Voglibose ©OH
OH OH, oH
HO A HO G
OH
w N~ w N
~"oH HO HO -~
1-Deoxynojirimycin Miglitol N-Butyl-deoxynojirimycin Castanospermine

5-1 a-Z Nz —PHEEMEZAT LA I/ HEFHEROME

THEAEGINALE WL, BUERRIRIAHRIE L LTHRIRTHOW O T2 1LEaw.

INA T AT K o THBRE Actinoplanes SE50 ¥Rk D> HPEA S 3L DH T #1 /LA — A (Acarbose)
I, 9@#37‘@177—wﬁ£{£$ (FTHGA 7 7 —BIZkT 5 1Cs0: 0.5uM) ZHLTWNWDHZ &
Wbinoiz V. ZOHOMZEICLY, T AR —AIBEOMBEHELZ TIP3 2 &5, 1990
FICRAY TEEMLE LTERRIN, I—ry "7 AV ARETHRIESN, HRTIT
TNang LA TERELEKR THO LN TS, THLR—R1X, /MME»rLHWEN5
o-Z VA —8 (CHEEZ M) 720 T, NS5 o7 27 —8 (ZHEHE
M) I L CHIEERR S 5,
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NY A Z v (Valiolamine) 1%, FLAEME N ¥~ A > A ZFELET D Streptomyces
hygroscopicus 7 HILICEA SN D P, v L F—PBLOAZ T —PITH L THRUVEEZRT
TENG, TV EEBEBBRUIEEL AN AT I VEBERERES N, AT U R—R

(Voglibose) Hr7-ic A STz, vV Z—BBIONRY T—BIZxT 2 ICsy 1%, TIEh
0.015 uM, 0.0046 uM T ¥, HARTIL 1994 F(ZHERIFIERIENA 2 & L THERBEN TV S,

J VU ~A 3 (Nojirimycin) 1%, KIRMNHOHO CTHEES I, a-BLONB-Zvarx—+E
FEEEEZ AT 24 I B THDL, LLRRD, A 2O CILALOE ReF U EITAREE
THDHTEOIZ, 1-TAF /U v~A > (1-Deoxynojirimycin; DNJ) 23 B HH X #u7z, DNJ 13, in
vitro TIXHHEHIER a-7 /v 2 v X — VB REEMEZ R T 28, in vivo TIERWEEEHZ /RS2
Motz P F 2T, invivo TOWEMZ FIF 5L, £< O DNIERENREHR S, 27U b—
b (Miglitol) BRI SNz, 7V h— i, 0-7 a3 v X —BRIROIMEHAT L HEHKE A
TNLLTI1999 FITEB SN TN D, THUT KDY, SENEN TIHE I > TR T L
T Z 2 BEHE IR e T & o T2 YA A BIME R 238888k S 7z,

o-Z v a v X —EREFEAE LTRSS DNI, -7 FALT X ) P~ A v

(NB-DNJ) 4 A X J A~ 3 (Castanospermine) %, b & R42 Y A /LA (human
immunodeficiency virus; HIV) (2%f L CHBAEZ 5| & 23 P99 2o k5 2k, 7V
aVEEIC LD LD THDL EEZ LN TWD, 7V av b GBI 1%, vA LA
DML HARE ~EEYL S D BRI, MM & @A T 2 DI MBI ER C, HIV TR E T2 < O FEEEAN
L7eH oy g s R E) 3BS85, NB-DNJIZE, b k BREIJF% 71 LA (HBV)
R LTHIEEZRT 9 ZhbDZ &b, a-Z Va3 X —PHERR ZFLEmIL, i
VA NATELE S AT D AREMEDN B 5,
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512 A/ BUNDERETETLHILEY
(a) 7~ U UFFEk
4-vt Rax v 7~ UFERE, a7V a v F—FBEAE L THBILS genistein & FH{EL L
FREEAZ L TRY, TTICH HIV EHEZA LTS 2 ERNbhos Tz P, £ZThor <
U VHERBRIRIZONWT, -7 v a v XF—BHEEEEZFM L7 & 2 A, MOREEEZ R LT
(1 5-2), 7~V LFHFEK 10 TIL, ICs = 0.86 uM, K; = 589 nM CTHEEATHEA =T ¥, —7,
7<=V UEFEIK 11 TiE, ICso = 2.82 uM, K; = 4.810 uM T, BEAPHE %73 ¥,

genistein

U< UEEBK10 <) UERK 1
(FEHEAREHD) (BAEMREHD

X 52 a-ZNavyZ—VIEENEZ 7~ ViBEROME

(b) A/b= EHEA

By FICEHEEND ¥ N 7E—/L (Xanthohumol; XN) 1, T4 TIZHIEL-CHLEEEH
7 Ehkx I AEBER YR A L TR, FiURmREb#RESIN VWD 0 ZhE TEOEHE
FIX IR o TR T2, U272 > Ca-Z v a v X —EBHEENE (ICs = 8.8 uM,
A TE) P 0, IFEAR AT 5 % 737 E SREBP (sterol regulatory element-binding
protein, LXR DEMBEE 1 & S d) OREE~D T a7 (7Y a k) Oifilix
wEhTHD Y,

] 5-3 ¥ b 7E—/LDOEE
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Eo8H FHITOT7AILOEERN

BEEMADREE TIX R WIC b b 6T, 7=2F R Y U/ VHERRICBW T T a-7 b3y
F—BEEEZ R T Z R ONERoTle, 22 Ta-ZavZ—8Tx L THEAR HIENE
HoR & BIRMEDOBR L BIE L. 5 2 ETER L — b~y 7% A CREETEEAE B 2 54

WRRAT LTz,

521 S92 LEZZRLOEBEOHE

T8 NEREOBEBIEENT LT L 25, a-7 V3 v X — B OREFEMED, IRV
ILE IV (7,8,10) ZHAT D LR ARDMBAB IS, n-~F I VIEEEA LT 8 Thi bl
WILEEMEZ /R LIz (& 5-1), ZOZLinb, 77 % LR EOBEBRIEOBHUKMES &S & 28

HETHDLZ LR ENT,

=51 J7XLEFELEOERED -7V a3 X —BREEM

R
N (0]
F;C ~
HO |
CF3 NN
ICs0 (LM)
cmpd R }
a-glucosidase
2 Me >100
3 Et >100
5 n-Pr >100
7 n-Bu 60
8 n-Hex 39
10 n-CgH1g 46
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522 2MDEBEDHE

2NEOBEHILICE L CTIEM T w7 7 A VEMIT Lo, 2 ALICKFRIR 28 A L7z 12 TIEFR
EIEME AR ST, TOAXLEHOEWL6, 17 THEEEZ R LIZZ END, -7V a v X —ED
PELEEVEMEICIE, BRAKMEDE WEBEDN I END Z LR Iz, 2 (L OEHRILTIE, n-~F
UOVEABA LT 16 2 b IRVBAFTE M2 R L7z,

+®52 2(iDBEHED o-7 V3 X —PIREEM:

ICs0 (LM)
cmpd 3 a-glucosidase
7 HO(CF3;).C 60
12 H >100
13 Me 77
14 Et 80
16 n-Hex 46
17 n-Cq2Hos 55
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523 A FXIEDBEAMEDHR

ANXFVEOBEBACEICEA LT, EET 0 7 7 A VBT Lo, 1AL, 347, 471 A R
FEBANTDHE,T L LT 25 ETEMENM LT, 3,400V A MR UEEEALT 25
3,4V VFR YT UREEFT D 26 IZBWTHIMWERA R LTZ, £72 84, 9 LI
ARFUHEAEAL 22,23 TH 7 L VRWEEEZ R LT,

ZITEBIZIONOBEIILIZONWTHT LIzE 25, BYWSIMILEZE A LT 46, 47 L&
T GMEIE AN LTz 45, 48 IX RO FEIE AR Lic, — T, BUKMERL TH 5 23,48
1%, 45-47 L L THRUVVEMEZ R L TV DBEAA LRI, ZhbEDZ &b, 9 D EHEL
X, BUKMEOBEBRIENEECTH D Z LN RB I NI,

&53 AMFVEOBANIZLD -7 Va v F—BHEEN

empd R ICs0 (M)
a-glucosidase

______ LA L . S

18 1-OMe 30

19 3-OMe 35

20 4-OMe 24

25 3,4-diOMe 18

26 3,4-(-OCH,0-) 17

22 8-OMe 45
B 9OMe 3%

45 9-Me 56

46 9-Cl 51

47 9-CF3 49

48 9-OH 32
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F3EH FEHERLICAEIT-IEEYDEERERH
ix, 72 AR

INFETOENET a7 7 A VOFITING, a-7 v a v —E DL ETEM
EEINEETHLHZ L, BLXOI N oOBERIELIITB KN T E0

K225 D EHLELE D BKIE,
HZLENRBENT, FIT, BRAEMB I OERRME AT 55 0RIH 2R T,

5.3.1 BMEDHAELEIZLDEREE I CEREDR L
BIAMAGDOED Z LT, e/ Vv a v ¥ —EHEEENR 72

FRUNHETEME 2R L7 B AL 24
HEEZT, BIZLXR G EOIEMGEEEZ Bfg L C, #ilzefbBMmEi%et - ALz (A%

— A 5-1),
Cocl
n-HexNH, ©i
OMe CHal, /—0 Cul, L-proline |
BBrs; Cs,C0O4 o K2003 Et.N
MeO | > 5 | T
CH,Cl, DMF DMSO CHZCIZ
SN 100°C 90°C NN
55¢ 56b crude
Pd(OAc),
N._O

PCys-HBF, d
\/\/\)©/ CSZCO3 O
DMA
130°C O
MeO 7 Br
NaH

SO |
n Hexl

N7 Cl
N e “)i;(
- )@’ DMF
e VO

NH, cl
\/\/\/©/ CHCl,
n 5%
57m crude o
(""" pgoAg),
N_O Pc:y3 HBF4
\/\/\/@/ _ CsC0s 88
Br
DMA CHzClz
130°C 47 o
OMe 84%
63n
O.N COOH
\@/\ Br /~0 (\/ Pd(OAC), /~0 |/\/ /~0 (\/
o N“cl o} N__O PCy5-HBF, o} N__O Hp o N__O
CI= EtsN Cs,C0; PdiC O
58j > e —_—
CH,Cly FsC B pwa FsC 7 omp 1€
i HO 130°C HO | it HO
CF3 CF3 X 19% CF3
83% O-N 13% NO, o NH,
60s 53 54
RAFx—L5-1 LXR & OIEMESHEE B LIz b&HOERK
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& 5-4 BEHEOMAEGDOEIZLD a-7 V3 X —BHEENE

cmpd R R R® Cso (M)
a-glucosidase LXRa LXRp
7 n-Bu  HO(CF5),C H 60 8.7 4.4
51 n-Hex n-Hex 3,4-(-OCH.0-) 24 NA NA
52 nHex  mHex OOH .. 85 ... NA___NA
34 n-Bu HO(CF3),C 3,4-(-OCH,0-),8-OMe 20 NA NA
53 n-Bu  HO(CF3),C 3,4-(-OCH,0-), 8-NO, 5.1 11 15
54 n-Bu  HO(CF3),C 3,4-(-OCH,0-), 8-NH, 5.3 >20 >20

S1I%, 77 % L%E5%E EOBEEL 2\ OB TR HIBOVIEHETH 572 n-~F UV AE A
L728 BEWN6 &,3,-40FFY T UREEICEIR LT 26 DEHELZEAEDETMAEMTH
Ho ZDo-Z Ny —BHEEMEIZ 24uM & 26 LV L5 LZ, —77,8,16 L 9OfLicE R
0 A A LT 48 A G DR 52 T, 8.5 uM ELERMENHER L-, EH TR
T LI, 821, LXR 7 # A=A MEMITIEK LTz, 51,52 TIX LXR T HMEMITIT &
I ER BN ST LD, 2 fiD~FH TG a8 ) — LRGN LXR & OMHEAAEH
CHBETHDLEWVWIMALE T 5,

IEEWT DAL A MR UEAF AL 22 1%, a-Z Vv X —BHEFEEES M ELE (F
5-3) e, LXRICKHT DIEMZ R I R34 O I B AR AZ HIE L T, 8D
B OB 21T o712, 53,54 TIE, B0 Y a-7 Va3 X —BEFEEN M L, — 5T,
LXR (ZxF L ClE, 53 MWHVVEEEZA LTV =DIZxt LT, 54 12T & A EBREES A RS 72
MoTz,

LI EDRERDN S, GO > LB 2 HAEDED 2 & TLXRITIFE A EEM L2

a-7 v a s B — B BIRALE Y 51, 52 OAIIZEREI L=, EMED IR -T2 52 12O\ T, B
HREER Z BT 2 X<, WEICIILEROBRT 217> 72,
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F48 BHERKXORKRE

541 FyXx2 TR ET4—IZ&kBEE
AutoDock4.2 # AW TILEM 52 & o-7/ L2 #—+¥ (PDB ID: 3WY2) O Ry ¥ 7 AKX
T4 =TT, K54 130N HEMEEZITO PDB 7 — X ZEA L TER LT,

5-4 o NalHE—VEtEWMRR DRy XTI al— g VR

a-7/Va X —+E (PDB ID: 3WY2) XLV AutoDock4.2 &AWV TIERL. (A) a-Z /v a v X —E DK, (B) Z/va—AfEERT v b
DAY O£+, Binding energy 1, -7.93 kcal/mol.

KWL, 7 va—AORERT vy FONY HHEFOREITH A L TV D ATREME RIR S
Nic, =7, Z7a—ZEER T vy MULEWHRRET 2/RE/F LN R -T2,
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5.4.2 Lineweaver-Burk plot [Z & % 5T

a-Z v a v F—Riixt L TEIEEEZ R LI (LS 52 OEHEXNZREFTT 272012,
Lineweaver-Burk plot ZEa L7, BiAFLEZRT Z & RHE S TWAD DNJ X, HEEY 5
ABREEZ R LT (K5-5A) .2 LTHEEH 521, EFAGIEZ R~T Z L8N E 257 (K
5-5B), ZAUE, 541 I2BT DALEMDBIEER T v MG L TW W agett 2 R4 5 R
ZLBEZTVD,

A 11V]
(min/mM)

HO
OH

o™ N

10 - C . 1.0 15 20 25

1/[S] (1/mM)

B 1/V]
(min/mM)

150-

/4)/ 05 0 05 10 15 20 25

1/[S] (1/mM)

5-5  Line-weaver-Burk plot |2 & % o-7 /L 2 v ¥ —EHHEHKAOHF

&= Fr—/L (DMSO), MI-7H4x/ PV ~<A >, BLEY 52 OIEME. HtliISOSHE vV Owfisk, M3 LERE [S]
DOWEERT. (A 1-TAHFT ) VU ~A v, (B) LAY 52.
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S 58 /ME

OH

56 o7 avy—EHEA

TR T ) BB ERWT, a-Z v a v X —BIk L TIRWEME E B E AT 5
HBALER 52 ZRIHTE e, ZOZ &b, IHEET T 7 A VT, {EMEOTRDN > - BRI
EAAEDOEDL LT, EHEAM ESEDL T ENARRTH D Z LR ENT, BT, LXR &
OIEPEFBEC LY, BRMEAZ M ESELH 2 &b TE, £, UMMREOMATH D a-7 /L=
DA —VBIERME L LXRIEW L OI@EEZ RS Y T FORI 2T 2 N TET,
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F6E

MROBE LU SEORE

F18E HEOKRE

AT A REHREAETDHHEBAMEIL, AT A RAVE OB S, Bt L
LT, 384, fEHE, S, 7R CIRRICBIICE L ABEEZ R T2 & nmbnTnD
AT a4 NEEEETDEERAYEL L0 REAIEIELE LUSHT 2546, 73235
PR S IAE S AU 5 B, M S AEBEESEER & L CRBLT 2 Z LR s, &l
TEREFTLOHEHER & OSBENRERREL 0D, AT A FREHNZBWNT, BIEHRD
SEEPNEETH L —RE LT, AT uA NEKEZAT 2AEHENYE L, EEATRE SN
THRBHOAEBIEWERRET L2 L0, AT a4 REKITERILOZEANEKAIHIR S
NONEBFET 2 OMBERBRICHIENH D L, REBFTOND, 2O &0 YA
FETIX, AT A FEEZMARRT 20 G LAIH TEE, 212 Y — Mol
H, EERREOENTEWER OV AT oA REEERZ R EAMOAIH S ATRE & 5 %
TWD, YRETITWMEL, AT A RENREREMEEZ Y T e L TRET2ENZE
KLXRIZK LT, Z7=F AUV UEREAT DICEMNR T 2 F=Z2 & LTEHRT S
ZLEERAHLTWS, V=T RV D UERKRIBAIE CTH S 2 &b, 1HVER R CEREIE
BUZER MBI, AT, 72F AV Y IR TOMNBEICEBRILEZ FHITEANT
HZEMAETHDL, ZOZENLRIE, 72F RV Y ) UEB AT oA FMOFEK &
L CHERET 2 & DAL & YL C, ARFFEZ BRMG L=,

~ ~
35 O

RORy

AR antagonist PR antagonist . .
inverse agonist

a-glucosidase inhibitor

®6-1 7T L AVY ) UFRAET 7L —hE LTREENTLEY
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611 TIFTFUTL—MEICEZEEEFEMEDVERMAIL

TRV ) UEKET T L— e LTI EffiE T Z Lk, TR
I DTAT TV —EER LT, FLT, AT A REKERRT OENZ XL L
T, LXRa, LXRB, AR, GR, PR, RORa, RORB, RORy, RXRa, a-7 /L2 v X —FP &@ER L7z, Zh
Sk 2 RIS L CRIBRHICIEMEZ G L, 70 7 7 AV EMIFT 5 2 LIk, £ ToOHE
BNZ T DY T RERISART L LN ThoT-, 20X, BESNHEEK
DIER) Gy 1% TORIR L CTEMTEET 0 7 7 A VERITT 25 BOFIEICL Y, HEOEY
IZxT D) — MMeAEDRNICRETE 2 e D, v VF T 07 L— MEDORENITIE
ELTHIHTED Z EMIfFSLD, O DIER (AR, PR, RORy, a-Z7 /L 2 & X —1) (1Txt
LT, 777 ANV E S LICERDMERRZITS 2 & T, FAERICK L TR 724
HIEMEWE ORIIZERE Lz (K 6-1), TEMESBRIEICOWTERLZUENLETH HLE
Wb oMn, A7 A FREEWERBHR T DA FIZH LT, 7=2F 2V Y U RbE
Y OIETER RO E N FRETH D I LA EFETEX BTN D

612 RT0AA FRBEEELELTDIFVRYD/ UEK

ZDEINCT=2F RV Y UERERWT, AT aA REKERERT 2 E BNk}
TOEMENROICAIBTELZEND, 7o2F VAV V) VEBBAT BA REKEOR
il U CHRET 2 2 &R s LTz,
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F2H

6.21 EFEHTO7274ILDER

SEORE

AW TIE, WEEE — b~y 7 TR UIHERE, | QORISR T 282 LS5 7
DO, V— FMeGHORE L EEREOHEEE L TR L TE L, ZnUADOIERELE LT,
FeE OB OIBRIERIE D72 DV — NMet ), T72bbL EEMRESEZ R awORE
2, ZOFEET a7 7 A VRFIHATRETIZ ARV E B X, FI20E, BRFBEICER LIRS,
LXRB X RORy, 0-7 /L a v X —®|Zxf L CELEERAEN 2~ baw 23 1%, UV — NMeame
LTHEHTHL2S Ly (KM6-2),

R1

|

N o

- EE
Al t] 3
R N . RORa
1 H HO(CF;).C H
2 Me HO(CF,),C H
3 Et HO(CF,),C H
4 CHCF, HO(CF,).C H
5 n-Pr HO(CF,),C H
3 Pr HO(CF,),C H
7 n-Bu HO(CF,),C H
8 n-Hex HO(CF,),C H
9 CH,-c-Hex HO(CF,),C H
10 nCH,, HOCF,).C H
1" n-Bu CH,OH H
12 n-Bu H H
13 n-Bu Me H
14 n-Bu Et H
15 n-Bu +Bu H
16 n-Bu n-Hex H
17 n-8u nC.H; H
18 n-Bu HO(CF;).C 1-OMe
19 n-Bu HO(CF;),.C 3-OMe
20 n-Bu HO(CF,),C 4-0Me
21 n-Bu HO(CF,),C 7-OMe
22 n-Bu HO(CF,),C 8-OMe
23 n-Bu HO(CF,),C 9-OMe
24 n-Bu HO(CF,),C 10-OMe
25 n-Bu HO(CF,),C  3.4-(OMe),
26 n-Bu HO(CF,),C 3.4-(-OCH.0-)
27 n-Bu HO(CF,),C  3.8-(OMe),
28 n-Bu HO(CF,),C  4.8-(OMe),
29 n-Bu HO(CF,),C  3.4.8-(OMe),
30 n-Bu HO(CF,),C  8.9-(OMe),
31 n-Bu HO(CF,),C 8,9-(-OCH,0-)
32 n-Bu HO(CF,),C  7.8-(OMe),
33 n-Bu HO(CF,),C  7.9-(OMe),
34 n-Bu HO(CF,).C 4. 00+04.80K8
62 7xF LAV EKET VT L— e LTRBENLED
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6.2.2 LEMDIFHE /7 EDHEA

TRV UEERIRE, e Tice b CHRIFFR 7 A /LA (Human hepatitis C virus;
HCV) (2% L C, BIEIHITEE 2G5 Z ENbhroTnd M2 i b bBm ORI
BLER 2SR -5 23, HCV kD NS3 7' v 7 7 — B IEEMEIZTH <, vA Vv ARROEN -
ICERAL TRV E L RBRENTWS Yy 2o &b, BEEMICERNS FRFET D 2
EbEZOND, HLETHBOFERTH DN, 7o F AV Y7 5% HCV BLERN, 27
A FRICEWZRB#HT D PRRY VRV BEZERICL TV DA ZEX D, £2
T, 7xF RV Y VHERIKOTEMEIZOW T, HCV (23 575 M (PLogECs,) & 45 FED M
ZREB LW a-7 v a s Z—BIioxt 3 515 (PLoglCs) =7 1 v b L, ZOFHBRER % fREt
L7z (X 6-4), TPEMZF &, HBEFE R ZHH L7 L 25, GR, AR, PR IZE WV THE W
BB E R L (E6-1), 2NHDZ NG, 72F A Y7 HEEEOH HCV 1ERIX, #%
NZBIKGR, AR, PR LM L DD RHHZ L, ZLTAT A NEREZHEFHET D4 8
7B EEIZL TV D ATREMERHERI S D,

6-3 PLHCV M2 HETE27 2702 )Y U BRILEY  (34)
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XERIF

BHRILF

1. General comments

Melting points were determined by using a Yanagimoto hot-stage melting point apparatus and are
uncorrected. 1H-NMR spectra were recorded on JEOL JNM-GX500 (500 MHz) spectrometer and a
JEOL JMN-ECAS500 (500 MHz) spectrometer. Chemical shifts (5) are expressed in parts per million
(ppm) relative to deuterichloroform or tetramethylsilane as an internal reference with coupling
constants in Hz. The abbreviations s, d, dd, ddd, t, td, q, quin, sext and m signify singlet, doublet,
doublet doublet, doublet doublet doublet, triplet, triplet doublet, quartet, quintet, sextet and multiplet,
respectively. Fast atom bombardment mass spectra (FAB-MS) and high resolution mass spectra
(HRMS) were recorded on a JOEL JMS-HX 110 spectrometer with m-nitrobenzyl alcohol. Elemental
analyses were carried out in the Microanalytical Laboratory of Graduate School of Pharmaceutical
Sciences, The Unicersity of Tokyo and were within + 0.4% of theoretical values. Flash column
chromatography was performed on sulica gel 60 Kanto Kagaku (40-100 pum).

2. Phenanthridinone derivatives

B General Procedure A:

1-Iodo-2,3-dimethoxybenzene (55a; YN115)

ove  To a solution of veratrol (5.40 g, 39.0 mmol) in THF (60 mL) was added r-butyllithium
Meo ' (1.60 M hexane solution, 26.0 mL, 41.6 mmol) at 0°C, and the mixture was stirred at the
room temperature for 20 min. After the reaction mixture was cooled to -45 °C, to this was
added a solution of iodine (10.6 g, 41.6 mmol), and the mixture was stirred at the room temperature
for 1 h. The reaction was quenched by the addition of saturated aqueous NH4Cl solution and then
extracted with ethyl acetate. The combined organic extracts were washed with 10% aqueous Na,S,0;
solution, brine, dried over MgSQ,, and concentrated under reduced pressure. The residue was purified
by silicagel chromatography (n-hexane/ethyl acetate = 20:1) to give 55a (6.51 g, 24.7 mmol, 63%) as
a pale yellow solid. "H-NMR (500 MHz, CDCls) &: 7.32 (dd, J = 8.0, 1.1 Hz, 1H), 6.86 (dd, J = 8.3,

1.4 Hz, 1H), 6.78 (t, J= 8.0 Hz, 1H), 3.83 (s, 3H), 3.81 (s, 3H).

1-Hexyl-2,3-dimethoxybenzene (55b; YN113)

owe  Prepared from veratrol (3.60 g, 26.0 mmol) and 1-iodohexane (3.84 mL, 26.0 mmol)
in accordance with the general procedure A. Colorless oil (43%). 'H-NMR (500 MHz,
CDCl;) 8: 6.96 (t, J= 8.0 Hz, 1H), 6.75 (t, /= 7.0 Hz, 2H), 3.84 (s, 3H), 3.80 (s, 3H),

2.60 (t, J = 8.0 Hz, 2H), 1.57-1.56 (m, 2H), 1.34 (t, J = 6.9 Hz, 2H), 1.30-1.26 (m, 4H), 0.88-0.85 (m,

3H).

MeO

1-Hexyl-4-iodo-2,3-dimethoxybenzene (55¢; YN129)

o e Prepared from 55b (2.47 g, 11.1 mmol) and iodine (8.45 g, 33.3 mmol) in accordance
with the general procedure A. Pale yellow oil (20%). 'H-NMR (500 MHz, CDCl;) &:
6.30-6.26 (m, 1H), 6.19-6.16 (m, 1H), 3.37-3.28 (m, 8H), 2.09-2.04 (m, 2H),

1.06-1.04 (br m, 2H), 0.81-0.79 (br m, 2H), 0.74-0.68 (m, 2H), 0.39-0.38 (m, 3H).

67



B General Procedure B:

4-lodobenzo|d][1,3]dioxole (56a; YN143)
o To a mixture of 55a (6.51 g, 24.7 mmol) in CH,Cl, (30 .0 mL) was added BBr; (1.0 M
° ' CH,Cl, solution, 86.5 mL, 86.5 mmol) at 0 °C under atmosphere, and the mixture was stirred
at the room temperature. The next day, the reaction mixture was poured into ice, and volatile
materials were removed under reduced pressure. The residue was extracted with ethyl acetate. The
combined organic layer was washed with brine, dried over MgSO,, and concentrated under reduced
pressure. The residue was dissolved in DMF (120 mL), and to this were added Cs,CO; (8.05 g, 24.7
mmol) and CHI, (2.00 mL, 24.7 mmol) and the mixture was stirred at 100 °C for 9 h under Ar
atmosphere. After the reaction mixture was cooled to room temperature, DMF was removed under
reduced pressure. To the residue were added ethyl acetate and water, and the resulting insoluble
material was removed by filtration and washed with ethyl acetate. The filtrate was extracted with ethyl
acetate, and the combined organic layer was washed with brine, dried over MgSQ,, and concentrated
under pressure. The residue was purified by column chromatography (n-hexane/ethyl acetate = 20:1) to
give 56a (5.01 g, 20.2 mmol, 82%, 2 steps) as a colorless oil. 'H-NMR (500 MHz, CDCl;) &: 7.13 (d, J
= 8.0 Hz, 1H), 6.77 (d, J= 7.5 Hz, 1H), 6.60 (t, J= 8.0 Hz, 1H), 6.01 (s, 2H).

4-Hexyl-7-iodobenzo|d][1,3]dioxole (56b; YN268)
/0 Prepared from 55¢ (787 mg, 2.26 mmol) in accordance from the general procedure B.
\/\/\C’J@/' Brown oil (56%). '"H-NMR (500 MHz, CDCls) 8: 6.97 (d, J = 8.6 Hz, 1H), 6.39 (d, J
= 8.6 Hz, 1H), 5.92 (s, 2H), 2.49 (t, J = 7.7 Hz, 2H), 2.45 (t, J = 7.7 Hz, 2H),
1.54-1.50 (m, 2H), 1.25-1.22 (m, 2H), 1.19-1.17 (m, 2H), 0.81 (t, J= 6.6 Hz, 3H).

B General Procedure C:
N-butylbenzo|d][1,3]dioxolo-4-amine (57n; YN172)
I3 w To a mixture of 56a (2.00 g, 8.06 mmol) and K,CO; (2.23 g, 16.1 mmol) were added a
]@”‘\/\/ solution of Cul (466 mg, 2.44 mmol) and L-proline (562 mg, 4.88 mg) in DMSO (8.00
mL) and n-butylamine (3.16 mL, 32.0 mmol), and the mixture was stirred at 90°C for
3.5 h. After cooling to room temperature, the mixture was diluted with ethyl acetate, and then washed
with water and brine. The organic layer was dried over MgSQO,, and concentrated under resuced
pressure. The residue was purified by column chromatography (n-hexane/ethyl acetate = 20:1) to give
57n (602 mg, 3.12 mmol, 39%) as a colorless oil. 'H-NMR (500 MHz, CDCl;) &: 6.65 (t, J = 8.0 Hz,
1H), 6.25-6.22 (m, 2H), 5.82 (s, 2H), 3.09 (5, J= 7.2 Hz, 2H), 1.56-1.50 (m, 2H), 1.35 (tq, J=7.4, 7.4
Hz, 2H), 0.87 (t, /= 7.4 Hz, 3H).

N,7-dihexylbenzo|d][1,3]dioxol-4-amine (57t; YN272)
Prepared from 56b (400 mg, 1.20 mmol) and n-hexylamine (636 uL, 4.82
NN mmol) in accordance with the general procedure C. Brown oil (274 mg,
crude).

/0
(o}
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B General Procedure D:

2-(7-(Butylamino)benzo|d][1,3]dioxol-4-yl)-1,1,1,3,3,3-hexafluoropropan-2-ol (58j; YN173)
To a solution of hexafluoroacetone 1.5-hydrate (709 pL, 6.21 mmol) in toluene

(0]
J_ N~ (6.00 mL) were added 57n (600 mg, 3.10 mmol) and p-TsOH-H,O (53.4 mg, 310
o pmol), and the mixture was stirred at 110°C for 2 h. After cooling to room
CFs temperature, the mixture was diluted with ethyl acetate, washed with satd NaHCO;

aqueous solution and brine, dried over MgSQO,, and concentrated under reduced pressure. The residue
was purified by column chromatography (n-hexane/AcOEt = 20:1-5:1) to give 58j (429 mg, 1.19
mmol, 39%) as a yellow oil. "H NMR (500 MHz, CDCL3) 6: 6.88 (d, J = 8.6 Hz, 1H), 6.37 (d, J = 8.6
Hz, 1H), 5.94 (s, 2H), 3.14 (t, J = 7.2 Hz, 2H), 1.60-1.53 (m, 2H), 1.35 (tq, /= 7.5, 7.5 Hz, 2H), 0.88
(t,J=17.5Hz, 3H).

2-(4-Amino-3-methoxyphenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (58k; YN217)
Qe w, Prepared from o-anisidine (1.13 mL, 10.0 mmol) in accordance with the general
FEC}/@ procedure D. Brown solid (36%). '"H-NMR (500 MHz, DMSO-Dy) &: 7.00 (s, 1H), 6.94

no T, (d, J= 8.0 Hz, 1H), 6.66 (d, J = 8.6 Hz, 1H), 3.75 (s, 3H).

2-(4-Amino-3-methylphenyl)-1,1,1,3,3,3-hexafuoropropan-2-ol (581; YN218)

w, Prepared from o-toluidine (1.07 mL, 10.0 mmol) in accordance with the general
procedure D. White solid (49%). '"H-NMR (500 MHz, DMSO-Dy) &: 7.12 (s, 1H), 7.14

CFs (d, J=9.2 Hz, 1H), 6.63 (d, J= 8.6 Hz, 1H), 2.06 (s, 3H).

o

FsC
HO

2-(4-Amino-3-ethylphenyl)-1,1,1,3,3,3-hexafluoropropan-2- ol (58m; YN226)
Prepared from o-ethylaniline (1.85 mL, 15.0 mmol) in accordance with the general
w: - procedure D. White solid (49%). 'H-NMR (500 MHz, DMSO-Dy) &: 8.15 (s, 1H), 7.13
(d, J=8.6 Hz, 1H), 6.63 (d, J= 8.6 Hz, 1H), 2.44 (q, J=7.6 Hz, 2H), 1.10 (t, J = 7.7 Hz,
s 3H).

FsC

¥

2-(4-Amino-3-propylphenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (58n; YN228)
Prepared from 2-n-propylaniline (2.11 mL, 15.0 mmol) in accordance with the general
"= procedure D. White solid (45%). 'H-NMR (500 MHz, DMSO-Dy) &: 8.14 (s, 1H), 7.13
(d, J=9.7 Hz, 1H), 6.62 (d, J = 8.0 Hz, 1H), 2.40 (t, /= 7.4 Hz, 2H), 1.50 (tq, J = 7.4,
7.4 Hz, 2H), 0.89 (t, J= 7.4 Hz, 3H).

I'ﬂ
[she}

1,1,1,3,3,3-Hexafluoro-2-(3-methyl-4-(methylamino)phenyl)propan-2-ol (580; YN274)

Prepared from N-methyl-o-toluidine (1.85 mL, 15.0 mmol) in accordance with the
general procedure D. White solid (89%). '"H-NMR (500 MHz, CDCl;) &: 7.46 (d, J = 8.6
Hz, 1H), 7.36 (s, 1H), 6.73 (d, J = 8.0 Hz, 1H), 2.91 (s, 3H), 2.19 (s, 3H).

FsC
HO

=

CF3

2-(4-Amino-3-fluorophenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (58p; YN290)

Prepared from 2-fluoroaniline (1.45 mL, 15.0 mmol) in accordance with the general
procedure D. Pink solid (8%). "H-NMR (500 MHz, DMSO-Dg) 6: 7.18 (d, J = 13.0 Hz,
i, 1H), 7.14 (d, J = 8.6 Hz, 1H), 6.81 (dd, J=9.7, 8.6 Hz, 1H).

NH,

5.

FsC
HO

2-(4-Amino-3-chlorophenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (58q; YN291)

7 Prepared from 2-chloroaniline (1.58 mL, 15.0 mmol) in accordance with the general
procedure D. Pink solid (9%). '"H-NMR (500 MHz, CDCl;) &: 7.58 (s, 1H), 7.35 (d, J =
o 8.6 Hz, 1H), (d, J=9.2 Hz, 1H).

NH,

FsC

I
]
ab
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B General Procedure E:

N-hexyl-N-(7-hexylbenzo[d][1,3]dioxol-4-yl)-2-iodobenzamide (59s; YN276)
To a solution of 57t in CH,Cl, (4.00 mL) were added dropwise
3 77 2-iodobenzoyl chloride (183 uL, 1.33 mmol) and EtN (306 uL, 2.21 mmol)
\/\/\D/ é/| at 0°C, then the mixture was stirred and was allowed to warm to room
temperature. The next day, the mixture was diluted with ethyl acetate and
then water was added. The organic layer was separated and washed with
brine, and dried over Na,SO,, and concentrated under reduced pressure. The residue was purified by
column chromatography (n-hexane/ethyl acetate = 20:1 to 5:1) to give 59s (276 mg, 0.515 mmol, 43%,
2 steps) as a yellow solid. "H-NMR (500 MHz, CDCls) &: 7.59 (d, J = 7.4 Hz, 1H), 7.05-7.01 (m, 2H),
6.80-6.76 (m, 1H), 6.58 (d, J= 8.0 Hz, 1H), 6.36 (d, J = 8.6 Hz, 1H), 5.80 (s, 2H), 3.80-3.75 (m, 2H),
2.36-2.35 (br m, 2H), 1.58-1.54 (m, 2H), 1.45-1.39 (m, 2H), 1.36-1.30 (m, 2H), 1.25-1.21 (m, 4H),

1.17-1.14 (m, 2H), 0.82-0.77 (m, 6H).

N-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-1-yl)-2-methyl-2-iodo-N-methylbenzamide
(59r; YN287)

L o Prepared from 580 (287 mg, 1.00 mmol) and 2-iodobenzoyl chloride (207 pL, 1.50
>(©/ ,  mmol) in accordance with the general procedure E. Colorless oil (375 mg, crude).

FsC

HO
CF3

B General Procedure F:
2-Bromo-N-butyl-N-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl)-4-methyl
benzamide (60m; YNO18)
To a solution of 2-bromo-4-methylbenzoic acid (68.2 mg, 0.317 mmol) in CH,Cl,
N(\o/ (1.50 mL) was added chloromethylenedimethyliminium chloride (40.6 mg, 0.317
Fac>(©/ & mmol) at 0°C under an Ar atmosphere, and the mixture was stirred at room
HO" Cr, temperature for 1 h. Then, 2-(4-butylaminophenyl)-1,1,1,3,3,3-hexafluoropropan-
2-ol (58f) (50.1 mg, 0.159 mmol) and Et;N (44.0 pL, 0.317 mmol) were added at
0°C. Stirring was continued for 3 h, then the mixture was allowed to warm to room temperature, and
diluted with ethyl acetate. Water was added, and the organic layer was separated, washed with brine,
dried over MgSO,, and concentrated under reduced pressure. The residue was purified by column
chromatography (n-hexane/ethyl acetate = 4:1) to give 60j (93.5 mg, 0.183 mmol, 58%) as a colorless
oil. MS (FAB) m/z 512, 514 (M+H)".

2-Bromo-N-butyl-V-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl)-4-chloro
benzamide (60n; YNO034)
Prepared from 2-(4-(butylamino)phenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (58f)
n_o and 2-bromo-4-chlorobenzoic acid in accordance with general procedure F.
p & Colorless oil (56%). 'H NMR (500 MHz, CDCl;) &: 7.49 (d, J = 8.6 Hz, 2H), 7.35
FO"cr, (s, 1H), 7.14 (d, J= 8.6 Hz, 2H), 6.97 (d, /= 5.2 Hz, 1H), 6.86 (d, /= 8.0 Hz, 1H),
¢ 3.93-3.81 (m, 2H), 1.60-1.52 (m, 2H), 1.39-1.30 (m, 2H), 0.88 (t, /= 7.5 Hz, 3H).

2-Bromo-N-butyl-V-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl)-4-(trifluoro
methyl)benzamide (600; YNO032)
A~ Prepared from 2-(4-(butylamino)phenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (58f)
N0  and 2-bromo-4-(trifluoromethyl)benzoic acid in accordance with general procedure
>(©/ s F. 2-Bromo-4-(trifluoromethyl)benzoic acid was prepared by the reported method.
CFs Colorless oil (64%). '"H NMR (500 MHz, CDCl;) &: 7.63 (s, 1H), 7.53 (d, J = 8.6
CFs Hz, 2H), 7.29 (d, J = 7.4 Hz, 1H), 7.21 (d, J = 8.6 Hz, 2H), 7.08 (d, J = 8.0 Hz,
1H), 3.94 (br s, 2H), 1.67-1.60 (m, 2H), 1.41 (tq, /= 7.4, 7.4 Hz, 2H), 0.94 (t,J = 7.4 Hz, 3H).
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2-Bromo-N-butyl-V-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl)-3-methoxy
benzamide (60c)
(™~ Prepared from 2-(4-(butylamino)phenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (58f)
"°  and 2-bromo-3-methoxybenzoic acid in accordance with general procedure F.
>(©/ ®  White solid (70%). '"H NMR (500 MHz, CDCls) &: 7.51 (d, J = 8.5 Hz, 2H), 7.22
o (m, 2H), 7.00 (dd, J = 7.9, 7.9 Hz, 1H), 6.66 (d, J = 7.9 Hz, 1H), 6.59 (d, J=17.9
™ Hz, 1H), 4.05-3.90 (m, 2H), 3.80 (s, 3H), 1.73-1.63 (m, 2H), 1.50-1.35 (m, 2H),
0.94 (t,J = 7.3 Hz, 3H). MS (FAB) m/z 528 (M+H)".

2-Bromo-4-chloro-/N-(4-ethylphenyl)benzamide (60p; YNO045)
) ¢ Prepared from 4-ethylaniline (57j) and 2-bromo-4-chlorobenzoic acid in
5 N accordance with the general procedure F. Yellow solid (64%). '"H NMR (500 MHz,
A CDCl;) é: 7.61 (d, J = 1.7 Hz, 1H), 7.60 (d, J = 8.5 Hz, 1H), 7.53 (d, J = 8.0 Hz,
2H), 7.40 (dd, J = 8.3, 2.0 Hz, 1H), 7.21 (d, J = 8.6 Hz, 2H), 2.65 (q, /= 7.6 Hz, 2H), 1.24 (t, J=7.4
Hz, 3H).
2-Bromo-N-(4-(tert-butyl)phenyl)-4-chlorobenzamide (60q; YN106)
o Prepared from 4-(tert-butyl)aniline (57k) and 2-bromo-4-chlorobenzoic acid in
A 7‘/@ accordance with the general procedure F. White solid (55%). '"H NMR (500 MHz,
)ﬁ o B CDCl;) é: 7.64 (d, J = 2.3 Hz, 1H), 7.60 (d, J = 8.0 Hz, 1H), 7.53 (d, J = 8.6 Hz,
2H), 7.39-7.38 (m, 3H), 1.31 (s, 9H).

2-Bromo-N-(4-hexylphenyl)-4-methoxybenzamide (60r; YN107)
o' Prepare from p-hexylaniline (57m) and 2-bromo-4-methoxybenzoic acid in

\/\/\/@/N)(Q/ accordance with the general procedure F. Brown solid (crude).
o Br

2-Bromo-N-butyl-V-(7-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)benzo[d][1,3]dioxol-4-yl)-
5-nitrobenzamide (60s; YN177)
Prepared from 2-(7-(butylamino)benzo[d][1,3]dioxol-4-y1)-1,1,1,3,3,3-hexafluoro
43 N(\o/ propan-2-ol (58j) and 2-brom-5-nitrobenzoic acid in accordance with the general
>g©/ e procedure F. Pale yellow solid (83%). 'H-NMR (500 MHz, CDCl3) &: 8.66 (d, J =
2.9 Hz, 1H), 8.24 (dd, J= 8.9, 2.6 Hz, 1H), 8.05 (d, /= 2.3 Hz, 1H), 7.59 (d, /= 9.2
Hz, 1H), 6.82 (d, /= 8.6 Hz, 1H), 5.91 (s, 2H), 3.91-3.84 (br m, 2H), 1.67 (tt, J=17.5,
7.5 Hz, 2H), 1.45 (tq, J = 7.4, 7.4 Hz, 3H), 0.97 (t, J = 7.4 Hz, 3H).

FsC
HO

CF,
3 ON
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B General procedure G:

N-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-2-methoxyphenyl)-2-iodobenzamide
(61a; YN247)
To a solution of EDCI (1.15 g, 6.00 mmol) and DMAP (733 mg, 6.00 mmol) in

n DMF (8.00 mL) were added 2-iodobenzoic acid (1.49 g, 6.00 mmol) under Ar
FeC o 1 atmosphere, Then the mixture was stirred at room temperature for 30 min. S8k (578
"o er, mg, 2.00 mmol) was added, and the mixture was stirred at 100°C for 4 h. The

organic layer was separated and washed with brine, and dried over Na,SO,, and concentrated under
reduced pressure. The residue was purified by column chromatography (n-hexane/ethyl acetate = 3:1)
to give 61a (704 mg, 1.36 mmol, 68%) as a pale yellow solid. 'H-NMR (500 MHz, DMSO-Dy) &:
8.07 (d, J= 8.6 Hz, 1H), 7.91 (d, J= 7.4 Hz, 1H), 7.50-7.45 (m, 2H), 7.30-7.27 (m, 2H), 7.21 (td, J =
7.4, 1.7 Hz, 1H), 3.83 (s, 3H).

N-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-2-methylphenyl)-2-iodobenzamide
(61b; YN246)
Prepared from 581 (546 mg, 2.00 mmol) and 2-iodobenzoic acid (1.49 g, 6.00
H?\/Q mmol) in accordance with the general procedure G. Pale yellow solid (64%).
FiC o 1 'H-NMR (500 MHz, DMSO-Dy) &: 7.94 (d, J = 8.0 Hz, 1H), 7.63 (d, J = 8.0 Hz,
"o e, 1H), 7.55 (s, 1H), 7.52-7.51 (m, 3H), 7.24-7.22 (m, 1H), 2.37 (s, 3H).

N-(2-ethyl-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl) phenyl)-2-iodobenzamide
(61c; YN243)
Prepared from 58m (574 mg, 2.00 mmol) and 2-iodobenzoic acid (1.49 g, 6.00
hb% p mmol) in accordance with the general procedure G. Pale yellow solid (56%).
< o i 'H-NMR (500 MHz, DMSO-Dy) &: 7.94 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 8.6 Hz,
"o cr, 1H), 7.57 (s, 1H), 7.53 (d, J = 8.0 Hz, 2H), 7.50-7.48 (m, 1H), 7.23 (td, /= 7.6, 1.9
Hz, 1H), 2.75 (q, J= 7.4 Hz, 2H), 1.17 (t, J= 7.4 Hz, 3H).

N-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-2-propylphenyl)-2-iodobenzamide
(61d; YN244)
. Prepared from 58n (602 mg, 2.00 mmol) and 2-iodobenzoic acid (1.49 g, 6.00
>;E>/“7(© mmol) in accordance with the general procedure G. Yellow solid (68%). '"H-NMR
o ° ' (500 MHz, DMSO-Dy) &: 7.94 (d, J = 8.0 Hz, 1H), 7.60 (d, J = 8.6 Hz, 1H),
o 7.54-7.51 (m, 3H), 7.47 (dd, J = 7.4, 1.7 Hz, 1H), 7.23 (td, J = 7.7, 1.5 Hz, 1H),
2.70 (t, J=17.4 Hz, 2H), 1.59 (tq, /= 7.6, 7.6 Hz, 2H), 0.91 (t, J= 7.2 Hz, 3H).

N-(2-fluoro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl) phenyl)-2-iodobenzamide
(61e; YN293)
. Prepared from 58p (308 mg, 1.11 mmol) and 2-iodobenzoic acid (590 mg, 2.38
i mmol) in accordance with the general procedure G. Dark red oil (56%). 'H-NMR
° ' (500 MHz, DMSO-dg) 6: 8.03 (t,J = 8.3 Hz, 1H), 7.93 (d, /= 7.4 Hz, 1H), 7.54 (d,
s J=8.0 Hz, 2H), 7.52-7.48 (m, 2H), 7.24-7.22 (m, 1H).

HO

N-(2-chloro-4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl)-2-iodobenzamide
(61f; YN295)
o Prepared from 58q (379 mg, 1.29 mmol) and 2-iodobenzoic acid (640 mg, 2.58
“p mmol) in accordance with the general procedure G. Brown solid (27%). '"H-NMR
° (500 MHz, DMSO-dg) 8: 7.94 (d, J= 8.0 Hz, 1H), 7.89 (d, /= 8.0 Hz, 1H), 7.76 (d,
o J=1.7Hz, 1H), 7.69 (d, J= 8.0 Hz, 1H), 7.52 (d, /=4.6 Hz, 2H), 7.24 (td, J = 3.9,

F3C
HO

1.3 Hz, 1H).
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2-Bromo-6-fluoro-~N-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl)benzamide

(61g; YN270)

E
H
"
FsC ﬁ [¢] Br
HO
CF3

Prepared from 2-(4-aminophenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (518 mg, 2.00
mmol) and 2-bromo-6-fluorobenzoic acid (657 mg, 3.00 mmol) in accordance with
the general procedure G. Colorless oil (30%). 'H-NMR (500 MHz, DMSO-Dy) &:
7.81 (d, J=9.0 Hz, 2H), 7.67 (d, J= 9.2 Hz, 2H), 7.59 (d, J = 8.6 Hz, 1H), 7.42 (t,

J=8.5Hz, 1H), 7.31 (d, J=9.0 Hz, 1H).

2-Bromo-5-fluoro-N-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl)benzamide

(61h; YN269)

F
N
HO
CF3

Prepared from 2-(4-aminophenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (518 mg, 2.00
mmol) and 2-bromo-5-fluorobenzoic acid (657 mg, 3.00 mmol) in accordance with
the general procedure G. Colorless oil (91%). "H-NMR (500 MHz, DMSO-Dy) &:
7.82 (dt, J=9.4, 2.3 Hz, 2H), 7.76 (dd, J = 8.9, 4.9 Hz, 1H), 7.66 (d, J = 8.6 Hz,
2H), 7.54 (dd, J= 8.6, 2.9 Hz, 1H), 7.33 (td, /= 8.7, 3.2 Hz, 1H).

2-Bromo-4-fluoro-N-(4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenyl)benzamide

(61i; YN271)

E
H
"
FaC ﬁ o) Br
HO
CF3

Prepared from 2-(4-aminophenyl)-1,1,1,3,3,3-hexafluoropropan-2-ol (518 mg,
2.00 mmol) and 2-bromo-6-fluorobenzoic acid (876 mg, 4.00 mmol) in
accordance with the general procedure G. Pale yellow solid (91%). "H-NMR (500
MHz, DMSO-Dg) 6: 7.81 (d, J = 9.2 Hz, 2H), 7.72 (dd, J = 8.9, 2.6 Hz, 1H),

7.67-7.63 (m, 3H), 7.39 (td, J= 8.5, 2.3 Hz, 1H).
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B General Procedure H:
2-Bromo-N-butyl-4-chloro-/V-(4-ethylphenyl)benzamide (631; YN046)
A~ To a solution of 60m (169 mg, 0.500 mmol) in DMF (1.00 mL) was added sodium
~Ne0  hydride (48.0 mg, 1.20 mmol) at 0°C under an Ar atmosphere, and the mixture was
NS & stirred at room temperature for 1 h. Then, 1-iodobutane (110 mg, 0.600 mmol) was
added at 0°C. The mixture was stirred overnihgt, and allowed to warm to room
“ temperature. Then, it was diluted with ethyl acetate, and water was added. The organic
layer was separated, washed with brine, drided over MgSQ4, and concentrated under reduced pressure.
The residue was purified by column chromatography (n-hexane/ethyl acetate = 4:1) to give 631 (160
mg, 0.405 mmol, 81%) as a colorless oil. 'H NMR (500 MHz, CDCl;) 6: 7.40 (d, J=2.3 Hz, 1H), 7.05
(dd, /= 8.0, 1.7 Hz, 1H), 7.03-7.00 (m, 4H), 6.96 (d, J = 8.6 Hz, 1H), 3.89-3.87 (br m, 2H), 2.56 (q, J
= 7.5 Hz, 2H), 1.64-1.58 (m, 2H), 1.40 (tq, J = 7.6, 7.6 Hz, 2H), 1.17 (t, J = 7.7 Hz, 3H), 0.93 (t, J =
7.4 Hz, 3H).

2-Bromo-N-butyl-N-(4-(tert-butyl)phenyl)-4-chlorobenzamide (63m; YN108)

- Prepared from 60n and 1-iodobutane in accordance with the general procedure H.
~®  Yellow oil (69%). "H NMR (500 MHz, CDCl3) &: 7.34 (d, J = 1.7 Hz, 1H), 7.12 (dd, J
Z & =6.6,2.0 Hz, 2H), 6.98-6.95 (m, 3H), 6.87 (d, J = 8.0 Hz, 1H), 3.81 (t, /= 2.0 Hz,

2H), 1.58-1.52 (m, 2H), 1.33 (tq, J = 7.4, 7.4 Hz, 2H), 1.16 (s, 9H), 0.86 (t, /= 7.5 Hz,
¢ 3H).

2-Bromo-N-hexyl-NV-(4-hexylphenyl)-4-methoxybenzamide (63n; YN109)
N~ Prepared from 600 and 1-iodoheane in accordance with the general procedure
N 0 H. Brown oil (75%). 'H NMR (500 MHz, CDCl;) &: 6.99 (d, J = 8.0 Hz, 2H),
\/\/\Q Br 6.95 (d, J = 8.6 Hz, 2H), 6.90 (d, J = 4.6 Hz, 1H), 6.89 (d, ] = 1.7 Hz, 1H),
6.55(dd, J = 8.6, 2.3 Hz, 1H), 3.86 (t, ] = 6.6 Hz, 2H), 3.67 (s, 3H), 2.46 (t, J
OMe = 7.7 Hz, 2H), 1.63-1.57 (m, 2H), 1.49 (tt, J = 7.3, 7.3 Hz, 2H), 1.35 (tt, ] =
7.3,7.3 Hz, 2H), 1.28-1.21 (m, 10H), 0.87-0.81 (m, 6H).
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B General Procedure I:

N-(4-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-2-methoxy
phenyl)-2-iodo-/NV-((2-(trimethylsilyl)ethoxy)methyl)benzamide (65a; YN252)

61a (682 mg, 1.31 mmol) was added to a solution of sodium hydride (158 mg, 3.94
e, mmol) in DMF (4.00 mL) at 0°C. The reaction mixture was stirred for 1 h at room
FiC 5/| temeperature, then SEM-CI (697 pL, 3.94 mmol) was added to the reaction mixture
SEMO at 0°C. The reaction mixture was stirred for 6 h at room temperature, then the
reaction mixture was diluted with ethyl acetate, quenched with water, washed with
water, brine, dried over Na,SO,, and column chromatography (n-hexane/ethyl acetate = 20:1 to 10:1)

to give 65a (789 mg, crude) as a yellow oil.

N-(4-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-2-methylphenyl)-
2-iodo-NV-((2-(trimethylsilyl)ethoxy)methyl)benzamide (65b; YN259)
i . Prepared from 61b (641 mg, 1.27 mmol) in accordance with the general procedure I.
F30>(©/ . Pale yellow oil (822 mg, crude).

SEMO
CF3

N-(2-ethyl-4-1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)phenyl)-2-
iodo-N-((2-(trimethylsilyl)ethoxy)methyl)benzamide (65¢c; YN245)
= Prepared from 61c¢ (578 mg, 1.12 mmol) in accordance with the general procedure 1.
i J 5/ Yellow oil (442 mg, crude).
CF3

FsC
SEMO

N-(4-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-2-propylphenyl)-
2-iodo-NV-((2-(trimethylsilyl)ethoxy)methyl)benzamide (65d; YN249)
= Prepared from 61d (721 mg, 1.36 mmol) in accordance with the general procedure I.
L j 5/ Yellow oil (668 mg, crude).
CFy

FsC
SEMO

N-(2-fluoro-4-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)phenyl)-
2-iodo-N-((2-(trimethylsilyl) ethoxy)methyl)benzamide (65e; YN296)
i ™ Prepared from 61e (297 mg, 0.586 mmol) in accordance with the general procedure
I. Colorless oil (172 mg, crude).

FaC |
SEMO

N-(2-chloro-4-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)phenyl)-
2-iodo-N-((2-(trimethylsilyl)ethoxy)methyl)benzamide (65f; YN298)
{ " Prepared from 61f (181 mg, 0.346 mmol) in accordance with the general procedure
I. Colorless oil (219 mg, crude).

FaC

SEMO
CF3

2-Bromo-6-fluoro-N-(4-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methyl)propan-2-yl)
phenyl)-N-((2-(trimethylsilyl)ethoxy)methyl)benzamide (65g; YN275)

i, Prepared from 61g (252 mg, 0.548 mmol) in accordance with the general
FGCYQ 657 procedure . Yellow oil (242 mg, crude).

SEMO
CF3

2-Bromo-5-fluoro-N-(4-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methyl)
propan-2-yl)phenyl)-NV-((2-(trimethylsilyl)ethoxy)methyl)benzamide (65h; YN273)

i, Prepared from 61h (742 mg, 1.61 mmol) in accordance with the general procedure

cmﬂ o L Colorless oil (612 mg, crude).
SEMO

CFa L
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2-Bromo-4-fluoro-N-(4-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methyl)propan-2-yl)
phenyl)-N-((2-(trimethylsilyl)ethoxy)methyl)benzamide (65i; YN280)
SEM Prepared from 61i (826 mg, 1.80 mmol) in accordance with the general procedure L.

Fc)p/N ° ] Colorless o0il (917 mg, crude).
semo T
I

B General Procedure J:

2-(1,1,1,3,3,3-Hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-4-methoxy-5-((2-(tri
methylsilyl)ethoxy)methyl)pehnanthridin-6(5H)-one (66h; YN256)
owe sm  To a solution of 65a (750 mg, 0.962 mmol) in DMA (4.00 mL) were added
O "<¢° PCy;-HBF, (177 mg, 0.481 mmol), Cs,CO; (2.04 g, 6.25 mmol) and Pd(OAc), (39.3
e mg, 0.175 mmol) under Ar atmosphere, then the mixture was stirred for 3.5 h at
o 130°C. At 0°C, the mixture was diluted with ethyl acetate and then water was added.
The organic layer was separated and washed with brine, and dried over Na,SO,, and concentrated
under reduced pressure. The residue was purified by column chromatography (n-hexane/ethyl acetate
=20:1) to give 66h (297 mg, 0.456 mmol, 35%, 2 steps) as a yellow oil. "H-NMR (500 MHz, CDCl5)
o: 8.47 (dd, J = 8.0, 1.1 Hz, 1H), 8.17 (s, 1H), 8.15 (d, J = 5.7 Hz, 1H), 7.74-7.71 (m, 1H), 7.57-7.55
(m, 1H), 7.27 (s, 1H), 6.11 (s, 2H), 4.92 (s, 2H), 3.93 (s, 3H), 3.84 (t, /= 8.3 Hz, 2H), 3.40 (t, /= 7.7
Hz, 2H), 1.20 (t, /= 7.2 Hz, 2H), 0.97 (t, J= 8.6 Hz, 2H), 0.82 (t, J = 6.9 Hz, 2H), 0.73 (t, /= 7.7 Hz,
2H), 0.00 (s, 9H), -0.24 (s, 9H).

2-(1,1,1,3,3,3-Hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-4-methyl-5-((2-(tri
methylsilyl)ethoxy)methyl) phenanthridin-6(5H)-one (66i; YN261)
«v  Prepared from 65b in accordance with the general procedure J. Yellow oil (359 mg,
O N 0.565 mmol, 44%, 2 steps). 'H-NMR (500 MHz, CDCl;) &: 8.44 (dd, J = 8.0, 1.1 Hz,
i O 1H), 8.38 (s, 1H), 8.17 (d, J = 8.6 Hz, 1H), 7.74-7.70 (m, 1H), 7.55 (t, J/ = 7.7 Hz,
s 1H), 7.48 (s, 1H), 5.71 (s, 1H), 4.90 (s, 2H), 3.83 (t, J = 8.3 Hz, 2H), 3.51 (t, /= 8.0
Hz, 2H), 0.98 (t, /= 8.3 Hz, 2H), 0.77 (t, J = 8.0 Hz, 2H), 0.00 (s, 9H), -0.18 (s, 9H).

4-Ethyl-2-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-5-((2-(tri
methylsilyl)ethoxy)methyl)phenanthridin-6(5H)-one (66j; YN248)
sew  Prepared from 65¢ in accordance with the general procedure J. Yellow oil (158 mg,
O N 0.244 mmol, 22%, 2 steps). 'H-NMR (500 MHz, CDCl;) &: 8.44 (dd, J= 8.0, 1.1 Hz,
I O 1H), 8.37 (s, 1H), 8.16 (d, J = 8.0 Hz, 1H), 7.72 (td, J = 7.7, 1.5 Hz, 1H), 7.55-7.54
o (m, 2H), 5.62 (s, 2H), 4.90 (s, 2H), 3.83 (t, J = 8.6 Hz, 2H), 3.51 (t, J = 8.0 Hz, 2H),
3.11 (q, J = 7.3 Hz, 2H), 1.24 (t, J = 7.4 Hz, 3H), 0.98 (t, J = 8.3 Hz, 2H), 0.75 (t, J = 8.0 Hz, 2H),
0.00 (s, 9H), -0.19 (s, 9H).

2-(1,1,1,3,3,3-Hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-4-propyl-5-((2-(tri
methylsilyl)ethoxy)methyl)phenanthridin-6(5H)-one (66k; YN262)
Prepared from 65d in accordance with the general procedure J. Yellow oil (248 mg,
i 5 0.374 mmol, 28%, 2 steps). 'H-NMR (500 MHz, CDCl5) &: 8.63 (dd, J = 8.0, 1.1 Hz,
FC O 1H), 8.56 (d, J=1.7 Hz, 1H), 8.36 (d, /= 8.0 Hz, 1H), 7.91 (td, /= 7.6, 1.3 Hz, 1H),
SEMO G, O 7.75-7.72 (m, 2H), 5.82 (s, 2H), 5.09 (s, 2H), 4.02 (t, J = 8.3 Hz, 2H), 3.67 (t, J = 8.0
Hz, 2H), 3.24 (t, J= 7.4 Hz, 2H), 1.80-1.77 (m, 3H), 1.17 (t, /= 8.3 Hz, 2H), 1.09 (t,
J=17.2Hz, 0.95 (t,J= 8.0 Hz, 2H), 0.19 (s, 9H), 0.00 (s, 9H).
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4-Fluoro-2-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-5-((2-(tri
methylsilyl)ethoxy)methyl)phenanthridin-6(5H)-one (661; YN297)
¢ «u Prepared from 65e in accordance with the general procedure J. Brown oil (35.3 mg,
N0 0.0552 mmol, 9%, 2 steps). 'H-NMR (500 MHz, CDCl;) &: 8.49 (dd, J = 8.0, 1.1 Hz,
e O 1H), 8.35 (s, 1H), 8.18 (d, J = 8.6 Hz, 1H), 7.76 (td, J= 7.7, 1.5 Hz, 1H), 7.60 (t, J =
CFs 7.5 Hz, 1H), 7.47 (d, J = 15.5 Hz, 1H), 4.92 (s, 2H), 3.83 (t, J = 8.6 Hz, 2H), 3.59 (t,
J=28.0 Hz, 2H), 0.98 (t, /= 8.3 Hz, 2H), 0.86 (t, /= 8.0 Hz, 2H), 0.00 (s, 9H), -0.16 (s, 9H).

4-Chloro-2-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-5-((2-(tri
methylsilyl)ethoxy)methyl)phenanthridin-6(5H)-one (66m; YN299)
¢ sem Prepared from 65f in accordance with the general procedure J. Brown oil (45.2 mg,
O " 0.0824 mmol, 24%, 2 steps). 'H-NMR (500 MHz, CDCl;) &: 8.56 (s, 1H), 8.53 (dd,
s O J=28.0, 1.1 Hz, 1H), 8.26 (d, J= 7.7, 1.5 Hz, 1H), 7.62 (t, J = 8.0 Hz, 1H), 7.47 (s,
. 1H), 5.85 (s, 2H), 4.95 (s, 2H), 3.88 (t, J = 8.6 Hz, 2H), 3.74 (t, J = 8.3 Hz, 2H),
1.02 (t,J=8.3 Hz, 2H), 0.98 (m, 2H), 0.02 (s, 9H), -0.05 (s, 9H).

&

7-Fluoroe-2-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-5-((2-(tri
methylsilyl)ethoxy)methyl)phenanthridin-6(5H)-one (66n; YN281)

SEM Prepared from 65g in accordance with the general procedure J. Yellow oil (103 mg,
O "¢°  0.162 mmol, 30%, 2 steps). 'H-NMR (500 MHz, CDCl;) &: 8.50 (s, 1H), 8.29 (d, J
he ) " =8.0 Hz, 1H), 7.94-7.90 (m, 1H), 7.81-7.76 (m, 2H), 7.53-7.48 (m, 1H), 5.76 (s,

2H), 5.01 (s, 2H), 3.83 (t, J = 8.0 Hz, 2H), 1.13-1.10 (m, 2H), 0.95 (t, J = 8.3 Hz,
2H), 0.02 (s, 9H), -0.09 (s, 9H).

8-Fluoroe-2-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-5-((2-(tri
methylsilyl)ethoxy)methyl)phenanthridin-6(5H)-one (660; YN282)
Prepared from 65h in accordance with the general procedure J. Yellow oil (197 mg,
o O 0.308 mmol, 19%, 2 steps). 'H-NMR (500 MHz, CDCl;) &: 8.55 (s, 1H), 8.31 (dd, J
sewo [ O = 8.9, 4.9 Hz, 1H), 8.23 (dd, J = 8.6, 2.9 hz, 1H), 7.79 (s, 2H), 7.58-7.54 (m, 1H),
P 5.89 (s, 2H), 5.00 (s, 2H), 3.93 (t, J = 8.3 Hz, 2H), 3.78 (t, /= 8.0 Hz, 2H), 1.07 (t,J
= 8.3 Hz, 2H), 1.01 (t, J = 8.0 Hz, 2H), 0.10 (s, 9H), 0.00 (s, 9H).

-0
m
S

N o

9-Fluoroe-2-(1,1,1,3,3,3-hexafluoro-2-((2-(trimethylsilyl)ethoxy)methoxy)propan-2-yl)-5-((2-(tri
methylsilyl)ethoxy)methyl)phenanthridin-6(5H)-one (66p; YN285)

sem Prepared from 65i in accordance with the general procedure J. Yellow oil (448 mg,
O "% 0.299 mmol, 39%, 2 steps). 'H-NMR (500 MHz, CDCl;) &: 8.60 (dd, J=9.2, 5.7 Hz,
e O 1H), 8.52 (d, /= 1.7 Hz, 1H), 7.92 (dd, J = 10.3, 2.3 Hz), 7.82 (d, /= 9.2 Hz, 1H),

7.78 (d, J = 9.2 Hz, 1H), 7.38-7.34 (m, 1H), 5.88 (s, 2H), 5.00 (s, 2H), 3.94 (t, J =
8.3 Hz, 2H), 3.78 (t, J = 8.0 Hz, 2H), 1.10 (t, J = 8.3 Hz, 2H), 1.01 (t, J = 8.0 Hz,
2H), 0.10 (s, 9H), 0.00 (s, 9H).

F

2,5-Dihexyl-9-methoxyphenanthridin-6(5H)-one (66q; YN111)
(NN Prepared from 63n in accordance with the general procedure J. Yellow oil
N0 (84%). '"H NMR (500 MHz, CDCl;) &: 8.42 (d, J = 8.5 Hz, 1H), 7.92 (d, ] =
1.5 Hz, 1H), 7.58 (d, ] = 3.0 Hz, 1H), 7.29 (dd, J = 8.5, 2.0 Hz, 1H), 7.23 (d, J
= 8.5 Hz, 1H), 7.07 (dd, J = 8.0, 2.5 Hz, 1H), 4.27 (t, J = 8.0 Hz, 2H), 3.97 (s,
ove 3H), 2.67 (t, J = 7.8 Hz, 2H), 1.74-1.68 (m, 2H), 1.62-1.59 (m, 4H), 1.44-1.39
(m, 2H), 1.30-1.26 (m, 8H), 0.83 (t, J = 7.0 Hz, 6H).

E
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2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (1; AA02)
" White solid. Mp: 97.0-99.0°C. 'H NMR (500 MHz, DMSO-dg) &: 11.9 (s, 1H), 8.87 (s,
e O e 1H), 8.58 (d, /= 1.2 Hz, 1H), 8.42 (d, /= 7.9 Hz, 1H), 8.34 (dd, J= 1.2 Hz, 1H), 7.91
Ho I O (ddd, J=8.2, 7.3, 1.2 Hz, 1H), 7.74 (dd, J = 8.2, 1.2 Hz, 1H), 7.70 (ddd, J = 8.2, 7.3,
1.2 Hz, 1H), 7.48 (dd, J = 8.2, 1.2 Hz, 1H). HRMS (FAB) calcd for C;sHoFsNO,:
362.0616, found: 362.0603 (M+H)".

2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-5-methylphenanthridin-6(SH)-one (2; AA08)
1. White solid. Mp: 86.0-87.5°C. '"H NMR (500 MHz, CDCl;) &: 8.66 (d, J = 1.5 Hz, 1H),
o O 8.56 (dd,J=17.9, 1.5 Hz, 1H), 8.31 (d, J=7.9 Hz, 1H), 7.86 (d, J = 8.6 Hz, 1H), 7.81
wo T O (dd, J = 8.6, 6.7 Hz, 1H), 7.64 (d, J = 9.2, 6.7 Hz, 1H), 7.49 (d, J = 9.2 Hz, 1H), 3.83
(s, 2H), 3.70 (s, 1H). HRMS (FAB) calcd for C,7H,FsNO,: 376.0772, found:
376.0765 (M+H)".

5-Ethyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (3; AA03)
White solid. Mp: 208.0-209.0°C. 'H NMR (500 MHz, CDCl5) &: 8.68 (d, J = 1.5 Hz,
O % 1H), 8.56 (dd, J=7.9, 1.5 Hz, 1H), 8.31 (d, J= 7.9 Hz, 1H), 7.85 (d, J = 9.4 Hz, 1H),
FHﬁg 7.80 (td,J=17.9, 1.3 Hz, 1H), 7.63 (t,J= 7.7 Hz, 1H), 7.50 (s, J= 9.0 Hz, 1H), 4.48 (q,
e J =173 Hz, 2H), 3.71 (s, 1H), 1.44 (t, J = 7.3 Hz, 3H). HRMS (FAB) calcd for
CisH1sFeNO,: 390.0929, found: 390.0918 (M+H)".

2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-5-(2,2,2-trifluoroethyl)phenanthridin-6(5 H)-
one (4; AAO1)
¢°®  White solid. Mp: 76.1-77.8°C. 'H NMR (500 MHz, CDCl;) 3: 8.70 (d, J= 1.1 Hz, 1H),
O "v° 8.56 (dd, J=8.1, 1.1 Hz, 1H), 8.33 (d, J= 8.1 Hz, 1H), 7.87 (dd, J = 7.7, 1.1 Hz, 1H),
F:S 7.85(dd, J=17.7, 1.1 Hz, 1H), 7.66 (td, J = 8.1 Hz, 1H), 7.51 (d, J=9.0 Hz, 1H), 5.13
(s, 2H), 3.78 (s, 1H). HRMS (FAB) calcd for CjsH;oFoNO,: 444.0646, found:
444.0653 (M+H)".

2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-5-propylphenanthridin-6(SH)-one (5; AA22)
White solid. Mp: 183.8-184.0°C. '"H NMR (500 MHz, CDCls) &: 8.67 (d, J = 1.8 Hz,
O N 1H), 8.55(dd,J=7.9, 1.8 Hz, 1H), 8.30 (d, J= 7.9 Hz, 1H), 7.84 (d, /= 7.9 Hz, 1H),
F:g 7.79 (dd,J=17.9, 7.9 Hz, 1H), 7.62 (dd, J= 7.9, 7.9 Hz, 1H), 7.46 (d, J= 7.9 Hz, 1H),
s 435 (t, J = 7.9 Hz, 2H), 3.70 (s, 1H), 1.88-1.81 (m, 2H), 1.09 (t, J = 7.9 Hz, 3H).
HRMS (FAB) caled for C1oHsFsNO,: 404.1085, found: 404.1052 (M+H)".

2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-5-isopropylphenanthridin-6(5H)-one (6; KZ01)
~ White solid. Mp: 172.5-173.0°C. "H NMR (500 MHz, DMSO-dy) 5: 8.94 (s, 1H), 8.66
~NV° (d,J=1.8Hz, 1H), 839 (d, /= 7.9 Hz, 1H), 835 (dd, J=7.9, 1.8 Hz, 1H), 7.94 (d, J
e - =79 Hz, 1H), 7.89 (dd, J=17.9, 7.9 Hz, 1H), 7.80 (d, J = 7.9 Hz, 1H), 7.68 (dd, J =
CFs 7.9, 7.9 Hz, 1H), 5.38 (br s, 1h), 1.61 (d, J = 6.7 Hz, 6H). HRMS (FAB) calcd for
C1oH1sFeNO,: 404.1085, found: 404.1103 (M+H)". Anal. calcd for C1oHsFNO,: C, 56.58; H, 3.75; N,
3.47, found: C, 56.34; H, 3.81; N, 3.49.

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (7; NAK636)
White solid. Mp: 166.0-166.6°C. "H NMR (500 MHz, CDCls) 8: 8.67 (s, 1H), 8.55 (d,

® N0 J=7.9Hz, 1H), 8.30 (d, J = 7.9 Hz, 1H), 7.84 (d, J= 7.9 Hz, 1H), 7.79 (dd, J = 7.9,
FHsg 7.3 Hz, 1H), 7.62 (dd, J = 7.9, 7.3 Hz, 1H), 7.47 (d, J = 7.9 Hz, 1H), 4.39 (t, J = 7.9

Hz, 2H), 3.81 (s, 1H), 1,83-1.76 (m, 2H), 1.56-1.50 (m, 2H), 1.03 (t, J = 7.3 Hz, 3H).
HRMS (FAB) calcd for CyoH,sFsNO,: 418.1242, found: 418.1262 (M+H)'.
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2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-5-hexylphenanthridin-6(5H)-one (8; AA2S5)
N White solid. Mp: 132.0-132.2°C. '"H NMR (500 MHz, CDCl;) 3: 8.67 (d, J = 1.8
O N0 Hz, 1H), 8.54 (d,J=7.9, 1.8 Hz, 1H), 8.29 (d, /= 7.9 Hz, 1H), 7.84 (d, /= 8.5 Hz,
FsC O 1H), 7.78 (dd, J = 8.5, 7.3 Hz, 1H), 7.62 (dd, J = 8.5, 7.3 Hz, 1H), 7.46 (d, J = 8.5
Hz, 1H), 4.37 (t, J = 7.9 Hz, 2H), 3.91 (s, 1H), 1.84-1.76 (m, 2H), 1.53-1.47 (m,
2H), 1.42-1.32 (m, 4H), 0.91 (t, J = 7.3 Hz, 3H). HRMS (FAB) calcd for Cy,H»nFsNO,: 446.1555,
found: 446.1516 (N+H)".

HO
CF3

5-(Cyclohexylmethyl)-2-(1,1,1,3,3,3-hexafluoro-2-hydroxyptopan-2-yl)phenanthridin-6(5H)-one
(9; AA26)
White solid. Mp: 200.9-201.7°C."H NMR (500 MHz, CDCl;) &: 8.67 (d, J = 1.8 Hz,
(O 1H), 8.55 (d, J= 8.5 Hz, 1H), 8.30 (d, /= 8.5 Hz, 1H), 7.83 (d, J = 8.5 Hz, 1H), 7.79
O “° (dd,J=8.5,7.3 Hz, 1H), 7.62 (dd, J= 8.5, 7.3 Hz, 1H), 7.46 (d, J= 8.5 Hz, 1H), 4.30
o O (br s, 2H), 3.75 (s, 1H), 1.98-1.88 (m, 1H), 1.76-1.64 (m, 5H), 1.24-1.17 (m, 5H).
oFe HRMS (FAB) caled for Cy3H»FgNO,: 458.1555, found: 458.1569 (M+H)".

2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-5-nonylphenanthridin-6(5H)-one (10; AA27)
White solid. Mp: 98.1-99.0°C. '"H NMR (500 MHz, CDCl;) &: 8.67 (d, 1H, J = 1.8
Hz), 8.54 (dd, 1H, J=7.9, 1.8 Hz), 8.29 (d, 1H, J= 7.9 Hz), 7.84 (d, 1H, J = 8.5 Hz),
N0  7.79 (dd, 1H, J =79, 7.3 Hz), 3.87 (s, 1H), 1.84-1.76 (m, 2H), 1.53-1.46 (m, 2H),
FiC O 1.43-1.36 (m, 2H), 1.33-1.24 (m, 8H), 0.88 (t, 3H, J = 7.3 Hz). HRMS (FAB) calcd
O for CpsHpsFsNO,: 488.2024, found: 488.1981 (M+H)".

HO
CF3

5-Butyl-2-hydroxymethylphenanthridin-6(SH)-one (11; MN319)
N(\O/ White solid. Mp: 150.0-153.0°C. '"H NMR (500 MHz, CDCl;) &: 18.54 (d, J= 8.0 Hz,
HO 1H), 8.28-8.26 (m, 2H), 7.75 (t, J = 8.0 Hz, 1H), 7.59 (t, J = 8.0, 1.8 Hz, 1H), 7.52
O (dd. J=18.0, 1.8 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H), 4.83 (d, J = 6.0 Hz, 2H), 4.37 (t, J
= 7.5 Hz, 2H), 1.99-1.94 (m, 1H), 1.81-1.74 (m, 2H), 1.55-1.48 (m, 2H), 1.01 (t, J =
7.5 Hz, 3H). Anal. calcd. for C;sH19NO,: C, 76.84; H, 6.81; N, 4.98, found: C, 76.94; H, 6.71; N, 5.01.

5-Butylphenanthridin-6(5H)-one (12; YNO066)
Colorless oil. 'H NMR (500 MHz, CDCl;) &: 8.54 (dd, J = 7.9, 1.3 Hz, 1H), 8.30 (dd,
O “® J=8.6,1.3 Hz, 1H),8.27 (d,J=8.5 Hz, 1H), 7.74 (t,J= 7.8, 1.2 Hz, 1H), 7.56 (t, J =
7.3 Hz, 1H), 7.52 (t, J= 7.4 Hz, 1H), 7.40 (d, J = 8.5 Hz, 1H), 7.29 (t, /= 7.3 Hz, 1H),
438 (t,J= 7.9 Hz, 2H), 1.78 (m, 2H), 1.52 (m, 2H), 1.00 (t, J = 7.3 Hz, 3H). HRMS
(FAB) caled for Cj;HsNO: 252.1338, found: 252.1349 (M+H)".

5-Butyl-2-methylphenanthridin-6(5H)-one (13; MN267)
™~ Colorless oil. 'H NMR (500 MHz, CDCL) &: 8.55 (dd, J = 8.0, 1.2 Hz, 1H), 8.28 (d, J
O "° =8.0 Hz, 1H), 8.10 (s, 1H), 7.74 (td, J = 8.0, 1.2 Hz, 1H), 7.57 (m, 1H), 7.37-7.30 (d,
J=17.6 Hz, 1H), 4.38 (t, J = 7.6 Hz, 2H), 2.49 (s, 3H), 1.82-1.75 (m, 3H), 1.56-1.48
(m, 2H), 1.01 (t, J = 7.3 Hz, 3H). HRMS (FAB) calcd for C;sH;9NO: 266.1545,
found: 266.1584 (M+H)".

5-Butyl-2-ethylphenanthridin-6(SH)-one (14; MN324)
Pale brown oil. 'H NMR (500 MHz, CDCl3) &: 8.55 (dd, J = 8.0, 1.5 Hz, 1H), 8.30 (d,
N(\O/ J=28.0 Hz, 1H), 8.12 (d, J = 1.5 Hz, 1H), 7.75 (td, J = 8.0, 1.5 Hz, 1H), 7.58 (t, J =
O 8.0 Hz, 1H), 7.39 (dd, J = 8.0, 1.5 Hz, 1H), 7.34 (d, J = 8.0 Hz, 1H), 4.39 (t, J= 8.0
O Hz, 2H), 2.79 (q, J = 8.0 Hz, 2H), 1.83-1.76 (m, 2H), 1.57-1.49 (m, 2H), 1.34 (t, J =
7.6 Hz, 3H), 1.02 (t, J = 7.3 Hz, 3H). HRMS (FAB) calcd for C;¢H,;NO: 280.1701,
found: 280.1696 (M+H)".
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2-tert-Butyl-5-butylphenanthridin-6(SH)-one (15; MN325)
Pale brown oil. 'H NMR (500 MHz, CDCl) &: 8.56 (dd, J = 8.0, 1.5 Hz, 1H), 8.32 (d,
O " J=8.0Hz, 1H), 8.31 (d, /= 1.5 Hz, 1H), 7.78-7.74 (m, 1H), 7.60 (dd, J = 8.0, 1.5 Hz,
1H), 7.57 (d, J = 8.0 Hz, 1H), 7.37 (d, J = 8.0 Hz, 1H), 4.39 (t, J = 7.6 Hz, 2H),
1.83-1.76 (m, 2H), 1.56-1.50 (m, 2H), 1.44 (s, 9H), 1.02 (t, J = 7.3 Hz, 3H). HRMS
(FAB) calcd for C,;H,5sNO: 308.2014, found: 308.2008 (M+H)".

5-Butyl-2-hexylphenanthridin-6(5H)-one (16; MN338)
White solid. 'H NMR (500 MHz, CDCls) &: 8.55 (d, J = 8.0 Hz, 1H), 8.30 (d, J =
O “<° 8.0 Hz, 1H), 8.09 (s, 1H), 7.75 (t, J = 8.0 Hz, 1H), 7.57 (t, J = 8.0 Hz, 1H), 7.37
(dd, J=8.0, 1.5 Hz, 1H), 7.33 (dd, J = 8.0, 1.5 Hz, 1H), 4.39 (t, /= 7.6 Hz, 2H),
2.74 (t, J = 7.9 Hz, 2H), 1.83-1.76 (m, 2H), 1.73-1.66 (m, 2H), 1.58-1.49 (m,

2H), 1.41-1.32 (m, 6H), 1.02 (t, J = 7.3 Hz, 3H), 0.90 (t, J = 7.0 Hz, 3H). HRMS (FAB) calcd for
C3HsNO: 336.2327, found: 336.2310 (M+H)".

5-Butyl-2-dodecylphenanthridin-6(5H)-one (17; MN339)
White solid. 'H NMR (500 MHz, CDCls) &: 8.55 (dd, J = 8.0, 1.5 Hz, 1H), 8.30 (d,
O Ne°  J=8.0 Hz, 1H), 8.09 (d, J = 1.5 Hz, 1H), 7.75 (ddd, J = 8.0, 6.5, 1.5 Hz, 1H),
7.57 (td, J= 8.0, 1.5 Hz, 1H), 7.36 (dd, J = 8.0, 1.5 Hz, 1H), 7.33 (d, J = 8.0 Hz,
1H), 4.39 (t, J = 7.6 Hz, 2H), 2.74 (t, J = 7.9 Hz, 2H), 1.83-1.76 (m, 2H),

1.73-1.66 (m, 2H), 1.58-1.49 (m, 2H), 1.41-1.32 (m, 6H), 1.02 (t, /= 7.3 Hz, 3H), 0.90 (t, /= 7.0 Hz,
3H). HRMS (FAB) calcd for C,3H,9NO: 336.2327, found: 336.2310 (M+H)".

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-3-methoxyphenanthridin-6(SH)-one
(19; YNO89)
™~ White solid. Mp: 101.0-104.0°C. 'H NMR (500 MHz, CDCl) &: 8.52 (d, J= 7.9 Hz,
Meo N 1H), 8.47 (s, 1H), 8.12 (d, J= 8.6 Hz, 1H), 7.79 (dd, J = 8.6, 6.7 Hz, 1H), 7.59 (dd, J
o & =179, 6.7 Hz, 1H), 6.98 (s, 1H), 4.38 (t, J = 7.3 Hz, 2H), 4.12 (s, 3H), 1.82 (qn, J =
o N 7.3 Hz, 2H), 1.54 (sext, J = 7.3 Hz, 2H), 1.05 (t, J = 7.3 Hz, 3H). HRMS (FAB)
caled for C, Hy0FgNO5: 448.1347, found: 448.1350 (M+H)".

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-4-methoxyphenanthridin-6(SH)-one
(20; KZ08)
ove (™ White solid. Mp: 91.0-95.0°C. 'H NMR (500 MHz, CDCl;) 8: 8.50 (d, J = 7.9 Hz,
O M 1H), 8.26 (s, 1H), 8.22 (d,J= 7.9 Hz, 1H), 7.75 (dd, J= 7.9, 7.3 Hz, 1H), 7.69 (dd, J
o O =17.9, 7.3 Hz, 1H), 7.36 (s, 1H), 4.54 (t, J= 7.3 Hz, 1H), 4.03 (s, 1H), 3.97 (s, 3H),
i 1.84 (qn, J = 7.3 Hz, 2H), 1.44 (sext, J = 7.3 Hz, 2H), 0.99 (t, J = 7.3 Hz, 3H). MS
(FAB) m/z: 448 (M+H)+. Anal.caled for C;;H9F¢NO;-1/2 H,0O: C, 55.30; H, 4.42; N, 3.07, found: C,
55.27; H, 4.46; N, 3.09.

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-7-methoxyphenanthridin-6(5H)-one
(21; KZ31)
o~ White solid. 226.0-230.0°C. "H NMR (500 MHz, CDCl) &: 8.64 (s, 1H), 8.37 (d, J

N0 =09.1 Hz, 1H), 7.82 (d, J = 8.5 Hz, 1H), 7.48 (d, J = 7.3 Hz, 2H), 7.37 (d, J = 8.5
e ® ) ove  Hz, 1H), 7.10 (dd, J = 9.1, 2.4 Hz, 1H), 5.09 (br s, 1H), 4.26 (t, J = 7.3 Hz, 2H),
3.94 (s, 3H), 1.72 (qn, J = 7.3 Hz, 2H), 1.44 (sext, J = 7.3 Hz, 2H), 0.95 (t, J = 7.3

Hz, 3H). MS (FAB) m/z: 448 (M+H)". Anal. caled for C,H oFsNOs-3/4 H,O: C, 54.73; H, 3.04,
found: C, 54.71; H, 4.51; N, 2.91.
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5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-8-methoxyphenanthridin-6(5H)-one
(22; KZ12)
o~ White solid. Mp: 195.0-197.5°C. 'H NMR (500 MHz, CDCl;) &: 8.59 (s, 1H), 8.18
O Np© (d,J=9.2 Hz, 1H), 7.94 (d, J=3.0 Hz, 1H), 7.79 (d, /= 9.2 Hz, 1H), 7.44 (d, J =
FHﬁg 9.2 Hz, 1H), 7.34 (dd, J = 9.2, 3.0 Hz, 1H), 4.59 (s, 1H), 4.38 (t, / = 7.3 Hz, 2H),
CFs ove 1.77 (qn, J = 7.3 Hz, 2H), 1.52 (sext, J = 7.3 Hz, 2H), 1.02 (t, J = 7.3 Hz, 3H). MS

(FAB) m/z: 448 (M+H)". Anal. calcd for CyH,oF¢NO;-H,0: C, 54.20; H, 4.55; N, 3.01, found: C,
53.89; H, 4.12; N, 2.96.

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-9-methoxyphenanthridin-6(5H)-one
(23; KZ32, YN028)
™~ White solid. Mp: 85.5-87.0°C. 'H NMR (500 MHz, CDCl;) &: 8.51 (s, 1H), 7.83 (d, J
O " =09.1 Hz, IH), 7.81(d,J=7.9 Hz, 1H), 7.60 (dd, J=17.9, 7.9 Hz, 1H), 7.33 (d, J=9.1
F;g Hz, 1H), 7.06 (d, J = 7.9 Hz, 1h), 5.22 (br s, 1H), 4.20 (t, J = 7.3 Hz, 2H), 4.04 (s,
o 3H), 1.68 (qn, J = 7.3 Hz, 2H), 1.48 (sext, J = 7.3 Hz, 2H), 0.99 (t, J = 7.3 Hz, 3H).
™ MS (FAB) m/z: 448 (M+H)". Anal. calcd for C, H oF¢NO;-H,0: C, 54.20; H, 4.55; N,
3.01, found: C, 54.32; H, 4.54; N, 3.13.

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-10-methoxyphenanthridin-6(SH)-one
(24; KZ33)

(™" White solid. Mp: 175.5-177.0°C. '"H NMR (500 MHz, CDCls) &: 9.75 (s, 1H), 8.16 (d,
FGC J=17.9 Hz, 1H), 7.84 (d, J=9.2 Hz, 1H), 7.50 (dd, J=7.9, 7.9 Hz, 1H), 7.38 (d, J =
wo T O 9.2 Hz, 1H), 7.22 (d, J=7.9 Hz, 1H), 4.68 (br s, 1H), 4.30 (t, /= 7.3 Hz, 2H), 4.01 (s,

Mee 3H), 1.74 (qn, J = 7.3 Hz, 2H), 1.49 (sext, J = 7.3 Hz, 2H), 1.00 (t, J = 7.3 Hz, 3H).
MS (FAB) m/z: 448 (M+H)+. Anal. calcd for C,H9FsNO5:C, 56.38; H, 4.28; N, 3.13, found: C, 56.15;
H, 4.41; N, 3.14.

4-Butyl-11-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-[1,3]dioxolo[4,5-c]phenanthridin-
5(4H)-one (26; HA718)
~o White solid. Mp: 186.5-188.5°C. 'H NMR (500 MHz, CDCl) o: 8.98 (s, 1H), 8.32
(dd, /=79, 1.2 Hz, 1H), 8.27 (s, 1H), 8.26 (d, /= 7.9 Hz, 1H), 7.85 (td, /= 7.3, 1.2
o O Hz, 1H), 7.62 (t, J = 7.3 Hz, 1H), 6.19 (s, 2H), 4.43 (t, J= 7.9 Hz, 2H), 1.68 (tt, J =
o 7.3, 7.9 Hz, 2H), 1.37 (tq, J = 7.3, 7.3 Hz, 2H), 0.93 (t, J = 7.3 Hz, 3H). HRMS
(FAB) calcd for CyH gFsNO,: 462.1140, found: 462.1169 (M+H)".

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-[1,3]dioxolo[4,5-j]phenanthridin-6(5 H)-
one (31; KZ26)
White solid. Mp: 214.5-215.5°C. 'H NMR (500 MHz, CDCl5) 6: 8.43 (s, 1H), 7.84 (s,
N(\O/ 1H), 7.79 (d, J = 9.1 Hz, 1H), 7.55 (s, 1H), 7.41 (d, J = 9.1 Hz, 1H), 6.13 (s, 2H),
FiC O 4.45 (s, 1H), 4.31 (t, J=17.3 Hz, 2H), 1.75 (t, /= 7.3 Hz, 2H), 1.50 (sext, J = 7.3 Hz,
"o O . 2H), 1.01 (t, J = 7.3 Hz, 3H). MS (FAB) m/z: 462 (M+H)". Anal. caled for
o~/ CyH7FeNOy: C, 54.67; H, 3.71; N, 3.04, found: C, 54.45; H, 3.72; N, 3.12.

CF3

4-Butyl-11-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-8-methoxy-[1,3]dioxolo[4,5-c]
phenanthridin-5(4H)-one (34; HA719)
o (N White solid. Mp: 196.0-197.5°C. '"H NMR (500 MHz, CDCl;) &: 8.94 (s, 1H), 8.20
° O Np© (d,J=9.2 Hz, 1H), 8.16 (s, 1H), 7.74 (d, /= 3.1 Hz, 1H), 7.46 (dd, /= 9.2, 3.1 Hz,
o O 1H), 6.16 (s, 2H), 4.44 (t, J = 7.9 Hz, 2H), 3.89 (s, 3H), 1.68 (tt, J = 7.3, 7.9 Hz,
s owe 2H), 1.36 (qt, J= 7.3, 7.9 Hz, 2H), 0.92 (t, /= 7.9 Hz, 3H). HRMS (FAB) calcd for
CyHaF¢NOs: 492.1246, found: 492.1257 (M+H)".
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2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-4,5-dimethylphenanthridin-6(5H)-one
(37; YN292)

o O

HO

Prepared from 59r (375 mg, 0.725 mmol) in accordance with the general procedure J.
White solid (53%, 2 steps). 'H-NMR (500 MHz, DMSO-Dy) &: 8.49 (s, 1H), 8.37 (d,
J=8.0 Hz, 1H), 8.34 (dd, /= 8.0, 1.1 Hz, 1H), 7.89 (td, J = 7.6, 1.3 Hz, 1H), 7.68 (t,
J=17.2Hz, 1H), 7.60 (s, 1H), 3.74 (s, 3H), 2.72 (s, 3H).

|
N

o

O

CF3

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-9-methylphenanthridin-6(5H)-one
(45; YNO21)

FsC O

HO

Prepared from 60j in accordance with general procedure J. White solid (13%). Mp
194.5-196.0°C. 'H NMR (500 MHz, CDCl) &: 8.58 (d, J = 2.3 Hz, 1H), 8.35 (d, J =
8.0 Hz, 1H), 7.98 (s, 1H), 7.75 (d, J = 9.2 Hz, 1H), 7.39-7.36 (m, 2H), 4.30 (dd, J =
7.7, 3.9 Hz, 2H), 2.51 (s, 3H), 1.75-1.69 (m, 2H), 1.48-1.42 (m, 2H), 0.95 (t, /= 7.4
Hz, 3H). HRMS (FAB) calcd for C;H oFsNO, 431.1320, found: 431.1320 (M)".

N

o

O

CF3

5-Butyl-9-chloro-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one
(46; KZ11, YNO35)
o~ Prepared from 60k in accordance with general procedure J. White solid (29%). Mp
O N 194.0-198.5°C. 'H NMR (500 MHz, CDCl) &: 8.56 (d, J = 2.3 Hz, 1H), 8.46 (d, J =
e 8.6 Hz, 1H), 8.22 (d, /= 1.7 Hz, 1H), 7.84 (d, /= 9.2 Hz, 1H), 7.55 (dd, /= 8.6, 2.3
Hz, 1H), 7.45 (d, J = 8.6 Hz, 1H), 4.35 (t, J = 8.0 Hz, 2H), 1.80-1.74 (m, 2H),
¢ 1.53-1.47 (m, 2H), 1.01 (t, 3H, J = 7.4 Hz). HRMS (FAB) calcd for C,0H;7CIFsNO,
452.0852, found: 452.0868 (M+H)".

o

O

CF3

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-9-(trifluoromethyl)phenathridin-6(5 H)-
one (47; YNO33)

Prepared from 601 in accordance with general procedure J. White solid (80%). Mp

7 182.5-185.0°C. '"H NMR (500 MHz, CDCls) 6: 8.61 (dd, J = 10.0, 5.4 Hz, 2H), 8.46

ro O (s, 1H), 7.83 (d, J = 9.2 Hz, 1H), 7.76 (d, J = 8.6 Hz, 1H), 7.44 (d, J = 9.2 Hz, 1H),
wo T O 433 (t,J = 8.0 Hz, 2H), 1.77-1.71 (m, 2H), 1.47 (td, J = 14.9, 7.4 Hz, 2H), 0.96 (t, J
L. =72 Hz, 3H). HRMS (FAB) caled for CyH;;FyNO, 486.1116, found: 486.1113

(M+H)"

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-9-hydroxyphenathridin-6(5H)-one
(48; YNO029)
To a solution of 23 (55.9 mg, 0.125 mmol) in CH,Cl, (1.20 mL) was added boron
O N©  tribromide (17% in CH,Cl,, 0.400 mL) under an Ar atmosphere. The mixture was
FHﬁg O stirred overnight at room temperature, then NaHCO; was added to it. Water was
added, and the organic layer was separated, washed with brine, dried over MgSQy,
and concentrated under reduced pressure. The residue was purified by column
chromatography (n-hexane/AcOEt = 2:1) to give 48 (45.9 mg, 0.106 mmol, 85%) as a white solid. Mp
250.0-252.5°C. '"H NMR (500 MHz, DMSO-Dy) &: 8.50 (d, J = 1.7 Hz, 1H), 8.22 (d, J = 9.2 Hz, 1H),
7.81 (d, J= 8.6 Hz, 1H), 7.69 (d, J=9.2 Hz, 1H), 7.64 (d, /= 2.3 Hz, 1H), 7.10 (dd, J = 8.6, 2.3 Hz,
1H), 4.30 (t, J="7.7 Hz, 2H), 1.66-1.60 (m, 2H), 1.41 (tq, J= 7.4, 7.4 Hz, 2H), 0.94 (t, /= 7.4 Hz, 3H).
HRMS (FAB) calcd for C,0H7F¢NO; 433.1113, found: 433.1118 (M)".

OH

5-Butyl-9-chloro-2-ethylphenanthridin-6(5H)-one (49; YN04S)
Prepared from 631 in accordance with the general procedure J. Yellow oil (89%). 'H
(™ NMR (500 MHz, CDCL3) &: 8.48 (d, J = 8.6 Hz, 1H), 8.25 (d, J= 1.7 Hz, 1H), 8.02 (d,

) "Y°  J=1.7Hz 1H),7.52 (dd,J = 8.6, 1.7 Hz, 1H), 7.42 (dd, J = 8.6, 1.7 Hz, 1H), 7.34 (d,
) J=8.6Hz 1H),4.36 (t,J = 7.7 Hz, 2H), 2.79 (q, J = 7.6 Hz, 2H), 1.78 (tt, J = 7.7, 3.9
I”  Hz 2H), 1.52 (tq, J = 7.4, 7.4 Hz, 2H), 1.34 (t, J = 8.0 Hz, 3H), 1.01 (t, J = 7.4 Hz,

3H).
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2-(tert-butyl)-5-butyl-9-chlorophenanthridin-6(5H)-one (50; YN110)
O~ Prepared from 63m in accordance with the general procedure J. Yellow oil (57%). 'H
S Ne°  NMR (500 MHz, CDCl,) 6: 8.47 (d, J = 8.6 Hz, 1H), 8.22 (d, /= 1.7 Hz, 1H), 8.18 (d,
# J=1.7Hz, 1H), 7.61 (d, J= 2.3 Hz, 1H), 7.60 (dd, J = 8.9, 2.0 Hz, 1H), 7.49 (dd, J =
% 8.6, 1.7 Hz, 1H), 7.34 (d, J=9.2 Hz, 1H), 4.35 (t, J= 7.7 Hz, 2H), 1.78 (tt, J= 7.6, 7.6
¢ Hz, 2H), 1.55-1.48 (m, 2H), 1.43 (s, 9H), 1.01 (t, J= 7.2 Hz, 3H).

4,11-Dihexyl-[1,3] dioxolo[4,5-c] phenanthridin-6(5H)-one (51; YN286)
~o ™" Prepared from 59s in accordance with the general procedure J. Brown oil
(12%). '"H-NMR (500 MHz, CDCl) &: 8.41 (dd, J= 8.0, 1.1 Hz, 1H), 8.07 (d,
‘ J = 8.0 Hz, 1H), 7.63-7.60 (m, 1H), 7.59 (s, 1H), 7.42 (t, J = 7.5 Hz, 1H),
5.97 (s, 2H), 4.43 (t, J= 8.0 Hz, 2H), 2.61 (t, /= 7.7 Hz, 2H), 1.70 (it, /= 6.5,
6.5 Hz, 2H), 1.61 (tt, J=17.5, 7.5 Hz, 2H), 1.37-1.24 (m, 12H), 0.84-0.80 (m, 6H).

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-9-hydroxyphenathridin-6(5H)-one
(52; YN112)
~~ Toa solution of 66q (165 mg, 0.418 mmol) in CH,Cl, (4.50 mL) was added
O N0 boron tribromide (17% in CH,Cl,, 1.50 mL) under an Ar atmosphere. The
mixture was stirred overnight at room temperature, then NaHCO; was added
to it. Water was added, and the organic layer was separated, washed with
on brine, dried over MgSQO,, and concentrated under reduced pressure. The
residue was purified by column chromatography (n-hexane/AcOEt = 4:1) to give 52 (73.9 mg, 0.195
mmol, 47%) as a white solid. 'H NMR (500 MHz, CDCl3) &: 9.12 (d, J = 1.7 Hz, 1H), 8.52 (d, J= 8.6
Hz, 1H), 7.38 (dd, J = 8.6, 2.3 Hz, 1H), 7.31 (d, /= 8.6 Hz, 1H), 7.27 (d, J = 8.6 Hz, 1H), 4.30 (t, J =
7.4 Hz, 2H), 2.72 (t, J = 7.7 Hz, 2H), 1.80-1.74 (m, 2H), 1.71-1.65 (m, 2H), 1.47-1.44 (m, 2H),
1.38-1.30 (m, 10H), 0.90-0.86 (m, 6H).

4-Butyl-11-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-7-nitro-[1,3]dioxolo[4,5-c]phenanthrid
in-6(5H)-one (53; YN179)
~o Prepared from 60p in accordance with the general procedure J. Yellow solid (13%).
© O N0 'H-NMR (500 MHz, CDCl5) &: 9.26 (d, J = 2.9 Hz, 1H), 8.45 (dd, J=9.2, 2.3 Hz,
€ O 1H), 8.17 (d, J = 9.2 Hz, 1H), 8.08 (s, 1H), 6.17 (s, 2H), 4.47 ((t, J = 7.7 Hz, 2H),
no, 1.74-1.68 (m, 2H), 1.40 (tq, J= 7.4, 7.4 Hz, 2H), 0.92 (t, J = 7.4 Hz, 3H).
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B General Procedure K:
2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-4-methoxyphenanthridin-6(5H)-one
(35; YN257)

OMe

e

HO
CF3

TBAF (2.28 mL, 2.28 mmol) was added to a solution of 66h (297 mg, 0.456 mmol) in
THF (10.0 mL) at room temperature. Then, the reaction mixture was stirred at 100°C
for 5.3 h. The reaction mixture was diluted with ethyl acetate and then water was
added. The organic layer was separated and washed with brine, and dried over MgSO,,
and concentrated under reduced pressure. The residue was purified by column chromatography
(chloroform/methanol = 50:1) to give 35 (56.3 mg, 0.144 mmol, 32%) as a white solid. 'H-NMR (500
MHz, DMSO-Dy) 6: 8.67 (d, J = 8.6 Hz, 1H), 8.64 (dd, J= 8.0, 1.1 Hz, 1H), 8.45 (s, 1H), 8.19 (t, J =
7.5 Hz, 1H), 7.98 (t, J= 7.5 Hz, 1H), 7.58 (s, 1H), 4.23 (s, 3H).

zZT
o

2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-4-methylphenanthridin-6(5H)-one (36; YN263)

Prepared from 66i (359 mg, 0.981 mmol) in accordance with the general procedure K.

O White solid (63%). 'H-NMR (500 MHz, DMSO-Dy) &: 8.66 (s, 1H), 8.62 (d, J = 8.0

e Hz, 1H), 8.57 (d, J = 8.0 Hz, 1H), 8.12 (t, J/ = 6.5 Hz, 1H), 7.91 (t, J = 6.5 Hz, 1H),
7.78 (s, 1H), 2.73 (s, 3H).

ZT
o

O

CF3

4-Ethyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (38; YN251)

Prepared from 66j (158 mg, 0.244 mmol) in accordance with the general procedure K.

. O White solid (49%). 'H-NMR (500 MHz, DMSO-Dy) 3: 8.67 (s, 1H), 8.61 (d, J = 8.6

Ho T, O Hz, 1H), 8.56 (dd, J= 7.7, 1.4 Hz, 1H), 8.11 (td, J= 7.7, 1.5 Hz, 1H), 7.89 (t, J="7.4
Hz, 1H), 7.78 (s, 1H), 3.18 (q, /= 7.4 Hz, 2H), 1.39 (t, /= 7.4 Hz, 3H).

: zT
o

2-(1,1,1,3,3,3-Hexafluoro-2-hydroxypropan-2-yl)-4-propylphenanthridin-6(5H)-one (39; YN264)
Prepared from 66k (248 mg, 0.374 mmol) in accordance with the general procedure K.
O White solid (48%). '"H-NMR (500 MHz, DMSO-Dy) &: 8.66 (s, 1H), 8.60 (d, J = 8.0
i Hz, 1H), 8.55 (dd, J= 7.7, 1.4 Hz, 1H), 8.10 (td, J = 7.6, 1.3 Hz, 1H), 7.88 (t, J = 7.2
Hz, 1H), 7.74 (s, 1H), 3.14 (t, J = 7.4 Hz, 2H), 1.76 (tq, 7.4, 7.4 Hz, 2H), 1.13 (t, J =
7.2 Hz, 3H).

zT
o

O

CF3

4-Fluoro-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (40; YN300)
. Prepared from 661 (34.5 mg, 0.0539 mmol) in accordance with the general procedure
O Ny¢° K. White solid (52%). '"H-NMR (500 MHz, DMSO-Dy) &: 8.44 (d, J = 8.0 Hz, 1H),
P 8.42 (s, 1H), 8.38 (dd, /= 8.0, 1.1 Hz, 1H), 7.97-7.93 (m, 1H), 7.75 (t, J= 7.2 Hz, 1H),
7.60 (d, J=11.5 Hz, 1H).

HO

O

CF3

4-Chloro-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (41; YN301)

o Prepared from 66m (42.7 mg, 0.0779 mmol) in accordance with the general procedure
e O " K. Pale yellow solid (18%). 'H-NMR (500 MHz, DMSO-D) &: 8.35 (d, J = 8.6 Hz,
Ho T O 1H), 8.27 (dd, J= 8.0, 1.1 Hz, 1H), 7.86-7.83 (m, 1H), 7.68 (d, /= 8.6 Hz, 1H), 7.63 (t,

J=17.4Hz, 1H), 7.41 (d, J = 8.6 Hz, 1H).

7-Fluoro-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (42; YN284)
No  Prepared from 66n (95.3 mg, 0.149 mmol) in accordance with the general procedure
< O ¢ K. White solid (80%). 'H-NMR (500 MHz, DMSO-Dj) &: 8.64 (s, 1H), 8.34 (d, J =
CFs O 8.0 Hz, 1H), 8.01-7.96 (m, 1H), 7.85 (d, J = 8.6 Hz, 1H), 7.55 (d, J = 11.5 Hz, 1H),
7.53 (d, J=6.5 Hz, 1H).

HO

8-Fluoro-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (43; YN282)
i o Prepared from 660 (197 mg, 0.308 mmol) in accordance with the general procedure

Fio O K. White solid (59%). 'H-NMR (500 MHz, DMSO-Dy) &: 8.55 (d, J = 1.7 Hz, 1H),

o7 cr, O _ 8.52(dd, J=8.9,4.9 Hz, 1H), 8.00 (dd, /= 9.2, 2.9 Hz, 1H), 7.80-7.74 (m, 2H), 7.49
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(d, J = 8.6 Hz, 1H).

9-Fluoro-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)phenanthridin-6(5H)-one (44; YN289)
v, Prepared from 66p (401 mg, 0.627 mmol) in accordance with the general procedure
o : K. White solid (30%). 'H-NMR (500 MHz, DMSO-Dy) &: 8.64 (d, J = 1.7 Hz, 1H),

ol 8.49 (dd, J = 8.9, 6.0 Hz, 1H), 8.33 (dd, J = 10.6, 2.6 Hz, 1H), 7.88 (d, J = 8.6 Hz,
" 1H),7.64 (td, J= 8.6, 2.3 Hz, 1H), 7.58 (d, J = 8.6 Hz, 1H).

B General Procedure L:
7-Amino-4-butyl-11-(1,1,1,3,3,3-hexafluoro-2-hydroxy propan-2-yl)-[1,3] dioxolo [4,5-c]
phenanthridin-5(4H)-one (54; YN181)
~o ¢ A mixture of 53 (41.8 mg, 0.0825 mmol) and 10% Pd/C (3.00 mg) in DMF (1.00
° O N mL) was stirred at room temperature. The reaction mixture was evacuated and
P O back-filled with H,. After overnight at room temperature, the mixture was filter over
wi, - a pad of celite and the solvent was extracted with ethyl acetate, washed with brine,
dried over MgSO, and concentrated. The residue was purified by column chromatography
(n-hexane/ethyl acetate = 2:1) to give 54 (7.30 mg, 0.0152 mmol, 19%) as a yellow solid.

HO
CF3

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-methoxyphenanthridin-6(5H)-one
(18; YNO096)
White solid. Mp: 123.0-123.5°C. "H NMR (500 MHz, CDCl) &: 8.88 (d, J = 8.5 Hz,

5 N 1H), 8.59 (d, J= 6.7 Hz, 1H), 8.27 (br s, 1H), 7.79 (dd, J= 8.5, 6.7 Hz, 1H), 7.73 (d,
% J=9.8 Hz, 1H), 7.65 (dd, J = 8.5, 6.7 Hz, 1H), 7.29 (d, J = 9.8 Hz, 1H), 4.48-4.40
CFs OMe (m, 1H), 4.35-4.22 (m, 1H), 3.86 (s, 3H), 1.90-1.73 (m, 2H), 1.60-0.97 (m, 2H),
1.03 (t, J= 7.3 Hz, 3H). MS (FAB) m/z: 448 (M+H)". HRMS (FAB) calcd for CyHyFsNO;: 448.1347,
found: 448.1394 (M+H)".

FsC
HO

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-3,4-dimethoxyphenanthridin-6(SH)-
one (25; HA726)
oue (N White solid. Mp: 106.0-107.0°C. '"H NMR (500 MHz, CDCl;) &: 8.76 (s, 1H), 8.33
MeO O N_ -0 (d, J=8.6 Hz, 1H), 8.28 (d, /= 7.3 Hz, 1H), 7.87 (t, J= 8.6 Hz, 1H), 7.64 (t, J =
FHag 7.3 Hz, 2H), 4.49 (t, J=7.3 Hz, 2H), 3.91 (s, 3H), 3.73 (s, 3H), 1.67 (tt, J=17.3,7.3
cFs Hz, 2H), 1.28 (tq, /= 7.3, 7.3 Hz, 2H), 0.89 (t, J =7.3 Hz, 3H). HRMS (FAB) calcd
for Cy,H,,FeNOy: 478.1453, found: 478.1445 (M+H)".

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-3,8-dimethoxyphenanthridin-6(5 H)-
one (27; KZ16)
White solid. Mp: 184.5-186.5°C. '"H NMR (500 MHz, CDCl;) &: 8.38 (s, 1H), 8.04
Meo O N © (d,J=8.5Hz, 1H), 7.93 (d, J=3.1 Hz, 1H), 7.33 (dd, /= 8.5, 3.1 Hz, 1H), 7.32 (s,
o O 1H), 4.56 (t, J = 7.3 Hz, 2H), 4.34 (s, 1H), 3.97 (s, 3H), 3.95(s, 3H), 1.85 (qn, J =
o ove 7.3 Hz, 2H), 1.45 (sext, J = 7.3 Hz, 2H), 0.99 (t, /= 7.3 Hz, 3H). MS (FAB) m/z:
478 (M+H)". Anal. calcd for C5,H, FeNO,: C, 55.35; H, 4.43; N, 2.93, found: C, 55.17; H, 4.39; N,
2.93.

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-3,8-dimethoxyphenanthridin-6(SH)-
one (28; KZ15)
ove ™~ White solid. Mp: 177.0-181.0°C. "H NMR (500 MHz, CDCl) 5: 8.18 (s, 1H), 8.14
O N (d,J=9.1Hz, 1H), 7.92 (d, J=3.1 Hz, 1H), 7.38 (dd, J = 8.5, 3.1 Hz, 1H), 7.23 (br
o O s, 1H), 6.98 (s, 1H), 4.39 (t, /= 7.3 Hz, 2H), 4.11 (s, 3H), 3.96 (s, 3H), 1.82 (qn, J
o ove =73 Hz, 2H), 1.55 (sext, J= 7.3 Hz, 2H), 1.05 (t, J = 7.3 Hz, 3H). MS (FAB) m/z:
478 (M+H)". HRMS (FAB) calcd for C5,H,,F¢NO,: 478.1453, found: 478.1412 (M+H)".
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5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-3,4,8-trimethoxyphenanthridin-6(5 H)-
one (29; HA727)
ome (N White solid. Mp: 108.0-110.0°C. 'H NMR (500 MHz, CDCl;) &: 8.72 (s, 1H), 8.40
MeO O NP (s, 1H), 8.21 (d, J=9.2 Hz, 1H), 7.75 (d, /= 3.1 Hz, 1H), 7.48 (dd, /= 9.2, 3.1 Hz,
FHsg 1H), 4.50 (t, J = 7.3 Hz, 2H), 3.90 (s, 3H), 3.89 (s, 3H), 3.73 (s, 3H), 1.67 (tt, J =
CFs owe 7.3, 7.3 Hz, 2H), 1.28 (tq, J = 7.3, 7.3 Hz, 2H), 0.89 (t, J = 7.3 Hz, 3H). HRMS
(FAB) calcd for Cp3sHFgNOs: 508.1559, found: 508.1549 (M+H)".

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-8,9-dimethoxyphenanthridin-6(SH)-
one (30; KZ25)

N(\O/ White solid. "H NMR (500 MHz, CDCls) &: 8.49 (s, 1H), 7.91 (s, 1H), 7.79 (d, ] =
fo O 9.1 Hz, 1H), 7.52 (s, 1H), 7.44 (d, J = 9.2 Hz, 1H), 4.36 (t, ] = 7.6 Hz, 2H), 4.07 (s,
wo T O 3H), 4.03 (s, 3H), 1.74 (tt, = 9.4, 9.4 Hz, 2H), 1.51 (tq, J = 7.5, 7.5 Hz, 2H), 1.01

I, (t,J=73Hz 3H).

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-7,8-dimethoxyphenanthridin-6(SH)-
one (32; KZ27)

(™" White solid. '"H NMR (500 MHz, CDCl;) &: 8.53 (s, 1H), 7.99 (d, J = 9.2 Hz, 1H),
o D Y .. 7.76(d,J=9.1Hz, 1H),7.34 (dd, J =9.2,9.2 Hz, 2H), 4.24-4.22 (m, 2H), 3.99 (s,
wo T O 3H), 3.96 (s, 3H), 1.76-1.70 (m, 2H), 1.48 (tq, J = 7.2, 7.2 Hz, 2H), 1.01 (t, J=7.6

o Hz, 3H).

5-Butyl-2-(1,1,1,3,3,3-hexafluoro-2-hydoroxypropan-2-yl)-7,9-dimethoxyphenanthridin-6(SH)-

one (33; KZ38)

N(\O/ White solid. "H NMR (500 MHz, CDCls) &: 8.47 (s, 1H), 7.79 (d, J = 8.6 Hz, 1H),

o O owe 127 (d, J =92 Hz, 1H), 7.09 (d, J = 2.5 Hz, 1H), 6.60 (d, J = 1.8 Hz, 1H),

wo T O 4.15-4.10 (m, 2H), 4.02 (s, 3H), 3.92 (s, 3H), 1.65 (tt, ] = 7.6, 7.6 Hz, 2H), 1.42 (tq,
J=17.5,7.5Hz, 2H), 0.94 (t,J = 7.3 Hz, 3H).

OMe
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B Reporter gene assay

Human embryonic kidney (HEK) 293 cells were cultured in DMEM containing 5% (v/v) fetal bovine
serum, and penicillin/streptomycin at 37°C in a humidified atmosphere of 5% CO, in air. HEK293
cells were seeded in 96-well plate at 1x10* cells/well and incubated 6 h prior to transfection. One well
of cells was co-transfected with 30 ng of a nuclear receptor expression plasmid, 50 ng of a luciferase
reporter and 10 ng of CMX-B-GAL expression vector. Transfections were performed by the calcium
phosphate co-precipitation method. After 24 h, transfected cells were treated with test compounds or
dimethyl sulfoxide (DMSO) for 24 h. Treated cells were assayed for luciferase activity in a
luminometer. The luciferase activity of each sample was normalized by the level of -galactosidase
activity. Each transfection was carried out in triplicate.

Nuclear receptor plasmids: GR (CMX-hGRa), AR (CMX-hAR), ROR (pcDNA3.1(-)- hRORal,
pcDNA3.1(-)-hRORB1, pcDNA3.1(-)-hRORy1), LXR (CMX-GAL4N-hLXRao-
LBD, CMX-GAL4N-hLXRB-LBD), RXR (CMX-GAL4N-hRXRa).

Luciferase reporter plasmids: GR (MTV-Luc), AR (ARE-Luc), ROR (RORE-TK-Luc), LXR
(TK-MH100x4-Luc), RXR (TK-MH100x4-Luc).

Plasmids for AR, GR, LXRs, and RXRs were provided by Prof. Dr. Makishima, and plasmids for
RORs were provided by Itsuu Institute.

B T-47D alkaline phosphatase assay

T-47D alkaline phosphatase assays were performed as described in the literature. Human ductal breast
epithelial tumor (T-47D) cells were grown in the presence of RPMI-1640 medium with 10% (v/v)
fetal bovine serum, penicillin/streptomycin at 37°C in a humidified atmosphere of 5% CO, in air.
T-47D cells were plated in 96-well plates at 1x10* cell/well and incubated overnight. On the next day,
cells were treated with fresh media containing test compound plus progesterone (final concentration 1
nM), and incubated for 24 h. The medium was aspirated and the cells were fixed with 100 uL of 1.8%
formalin (in PBS). The fixed cells were washed with PBS and 75 pL of assay buffer [2 mg/mL
p-nitrophenyl phosphate in 1 M diethanolamine water solution, pH 9.0, 2 mM MgCl,] was added.
Following incubation at room temperature with shielding from light for 6 h, the reaction was
terminated by addition of 100 pL of 1M NaOH. The absorbance at 405 nm was measured. All data
points were measured in triplicate.

B o-glucosidase inhibiton assay

a-glucosidase (Saccharomyces sp., Wako) 0.2 U/mL in 10 mM phosphate buffer (pH 7.0) was treated
with DMSO solution of various compounds (final DMSO concentration 1% v/v) in a 96-well plate
(final volume 50 pL). After 10 min incubation at 37°C, 50 pL pNPG solution (final concentration 0.2
mM) was added. The mixture was incubated at 37°C for 10 min, then basified by adding 100 uL of 0.5
M Na,COj; solution. The amount of released p-nitrophenol was measured based on the absorbance at
405 nm. The experiment was performed in triplicate and repeated at least two times, and the
normalized average values are presented. The 1Csy values were reproducible.
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