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AcOH acetic acid

Aq aqueous solution

Ar Argon

ATRA all-trans retinoic acid

APL acute promylocytic leukemia

Bn benzyl

BPTBP (2-Biphenylyl)di-tert-butylphosphine

Bu butyl

cat. catalyst

CYP cytochrome P450

DMEM dulbecco’s modified eagle’s medium
DMSO dimethyl sulfoxide

DNA deoxyribonucleic acid

ECs half maximal (50%) effective concentration
EDC 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
EtOH ethanol

FBS fetal bovine serum

FDA Food and Drug Administration

FXR Farnesoid X receptor

h hour

HIV human immunodeficiency virus

HL-60 Human promyelocytic leukemia cells
HOBt 1-hydroxybenzotriazole

HPLC high performance liquid chromatography
HRE hormone response element

HRMS high resolution mass spectrometry

i iSo

1Cx half maximal (50%) inhibitory concentration
LAH lithium aluminium hydride

LTi Lymphoid tissue inducer cells

LXR Liver X receptor

M molar (= mol/L)

m meta

MDR Multiple drug resistance

Me methyl

MeCN acetonitrile



MeOH methanol

min minute

mp melting point

MRNA messenger RNA

n normal

NA no activity

NMR neclear magnetic resonance
0 ortho

p para

PDB ID Protein Data Bank 1D

Ph Phenyl

Pr propyl

rt. room temperature

RNA ribonucleic acid

RAR Retinoic acid receptor
ROR RAR-related orphan receptor
RXR Retinoid X receptor

SAR structure-activity relationship
sat. saturated

t tertiary

tert tertiary

THF tetrahydrofuran

TLC thin layer chromatography
TMN tetramethyltetrahydronaphthalene
TMS trimethylsilyl

Ts tosyl

uv ultraviolet

o alpha

B beta

Y gamma

) delta

K kappa

u micro
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1.1 EFEMICEbI Wbtk

JES FHIOERRIESRMLTHDLT ALY U2 1899 FEIZRE SN THHLAICE D £ T, Kix iR
BRITHT LT < O ESRE AP ST & 72, 1900 205 2012 4E % TIZK FDA IZ X - Tk
RENERMIT 194 HTH Y, TOF RS TEHIIT 1086 M TH D ' EIMLOM K ITHE
ELTEC (RF). H OkFE), O (B#). N (FH) BEEIINIZZ VA, Zhb BN b R
B ENTWVDLLRBPNL DD D,

250 7
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S Cl F P Br I Fe Pt Na Ca CoMg B K Al As Au Li Ga Se
Figure 1. 1900 4Ef%7> & 2012 4F & T2 FDA THEZR S 724y T E I O RER T 5 *

Figure 1 12 1900 417> & 2012 4E % TIZ FDA ICHGE S TRy FIEE SRS O C, H, O, N LIS D1
It ERE R L, BRGSO ITHEICE T, C H, 0, NUATIES (Bid) < Cl ().
F(Z7vH) BELLP (V) onaZrThdBr (BF). | (FUHR) b0 onflnd s,
—7. B (FxUFH) LA (EF), Se (BLr) ol aeateERRMmT, 2012 £ AT
1T oL, REDFIFEITCHETH D7 A Fae G AR EELIIW - TIE 2017 FFORFRT
b 1 OB MEFA RN 2

1. Brandon R. Smith. Candice M. Eastman. Jon T. Njardarson. Beyond C, H, O, and N! Analysis of the
Elemental Composition of U.S. FDA Approved Drug Architectures. J. Med. Chem.2014, 57,
9764-9773.
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Figure 2. 2017 4EDBE L THIE SN TV D 7 A Ex G ERERMLAY ?

2017 E DR T SN TV D 7 A FE G DERGERME AL Figure 2 I RT 9 TH D 2
EBNZEAK RAR O7 I=X F& U TEM LT/ T 2kt o EHREE LTHEI TV
TAC-101 <0, HISAKIE L CHIERRKRBRE SN TS DNA hARA Y 27 —EEA, L=
TRV ITACIRERD D, B LIZ@ Y | BlRER T A FE2E0ERMLIT 1 2bHES
AWTWRWA, 7 A ROFERAIME 2 AW AIEEFERN WO OGS Tn b,

2. Remya Ramesh. D. Srinivasa Reddy. Quest for Novel Chemical Entities through Incorporation of

Silicon in Drug Scaffolds. J. Med. Chem. 2017, in press.



1.3 BUkME L LCor A FERHE (BELEEREONE)

Figure 2 TR LTZBUIEHE SN TW DL 7 A FE2 G UERBEMEEDOMEL R D L5580 |
INHTHEDNLTWD 7 A BERETHKMELL LTOT XL U AERLT Y LT —T Ui
EERAWELONITEALETH D, FUME LERRFFOFIEICIB N T, BUKMEREE LTo A 5K
HHEEEIZAE B LTeiZE 21T o 7o, B2, LG i OBRRT VF ARG D 4 RIRFE 2 7 A FITHE
HBUMERAZIT) 2L T A7 7 VEBERAZERO - THDH ROR DA L /3—AT A= h
IEVEDE UL E® il 28189 2% = Lok L7z (Figure 1), F7=, BT 2 FEEE2 Lo
T2 AV UBEREBMIC, AT I RIEG D 48k ) VI CEGER T & D ATREM A
BEtL, BB TH LRy vr— L EZ W ROR A /A= 7 d =2 hORIFUT L) L
7= (Figure 3 F),

TR T, VA REREOERICHEZ S LICRB S L0, MEEREE LTO A
RERRE, 7/ HRITER LT

Gt ot

RORYy: 24% inhibition RORYy: 46% inhibition RORy: 66% inhibition
at 10 uM at 10 uM at 10 uM

by [N
Nso s

M

Si—
o,

FsC FsC FaC

3~ CF, O 3 CF, O 3 CF,4 O
NAKG636 iv v

RORoa.: 58% inhibition at 10 uM RORa: 63% inhibition at 10 uM  RORa: 52% inhibition at 10 uM

ROR: 67% inhibition at 10 uM RORB: 57% inhibition at 10 yM  RORP: 65% inhibition at 10 uM

P2l e it
RORy: 76% inhibition at 10 ,M RORy: 76% inhibition at 10 uM  RORy: 82% inhibition at 10 uM

Figure 3. & AR DBFSE DOARME



1.4 AIFR(LFE T TOY T oA — L OF|HH

VT )= B T VA=A BRI OB TS LI AFERI 3 BEIC WD < O iR
ENTWD, VT U I — WIS RERE CH L7 a7 7T —EOBEBRIEI I v 7 & LCHIA
AHETHDZEMEBENRTVS 3, a7 7 —BIEEO7 I FHEAIC HO BNRIGLTAEL
oA AR UK ST DN T VA= o ofEEE2 I v 795 2 & THE
AL LUTERTAZ ENRBENTWS (Figure 4 b)), EBICY T v VA — AT aT7 7 —8
P b 1ZHL HIVIERIE L LTRSS TS A T e ERIEDOIEMZ~7 (Figure 4 T)
5, ZOBEIZY T v VA= EHOCTAIESBICRBT 57 2 WL A= ZOIEKICEBR L TV

HEEBEZLND,
enzyme
1\
I \
(0] R
H 2 . Hzo H HO OH ) N
% ﬁ)\ﬁ%‘ )\WAL — oH * HzN)\[ﬁ?‘
R4 (0]
substrate ||| mimic
HQQH
Sl
Ph Ph
mpM M oMK \“[m
N { mr&vm N,
Indinavir b
Ki=0.38 nM K= 037nM Ki=2.7 nM

Figure 4. 7' a7 7 —EBDNKSEHREL V7 0 VA — LV OBBIREI I v 7 (1)
PLHIV IR A T B & v T o oA — AV RIEER OME (T)

3. Chien-An Chen. Scott McN Sieburth. Athanasios Glekas. Gregory W Hewitt. George L Trainor.
Susan Erickson-Viitanen. Sena S Garber. Beverly Cordova. Susan Jeffry. Ronald M K labeb. Drug
design with a new transition state analog of the hydrated carbonyl: silicon-based inhibitors of the

HIV protease. Chem. Biol. 2001, 8, 1161-1166.



1.5 AIFEALZFS B TDT T ) — /L OF|

T ) —NLOFAFE LTEY T Am R R AR5 TV D, o RIEDISEREE LT
AnbnTnd e R—id, RV DA REEET L2 & THlOBRENEZRT, L
MNURWERA & LT, RN TAEKRT 2RI b kT 2 rfia st %2 ~7 (Figure 5 1), —
B aXY R=LDOh Ve ) —)VE N E T ) —VITEEX#Z T sila-~xa XY R—/Lid, [RFE
— A F_EEEDNERT D L O RBKSISDHEIT LA Z &b | B3 D Az pk & [B158E 3
52 LNTED (Figure5 F) 4 20 XLHIT, v T/ —AHEOEAIC L REHEEZ S LS5
DT ERRESNTND, TIBHIE, T A REREOHEENRMEEICER LTI D TH DM,
FOMD YT ) =N IEEOFEE R L BB IR R RIR ETh 5.

F F F
@
N/\/\N/©/ . | N/\/\N/©/ . | \N/\/\N/©/
¢} 0 = 0
Q@HQ
Cl Cl Cl

haloperidol toxic

/[:Ti;ﬂf\/jfijr/%*/(:Tgiﬂnx/ﬁgi:r /[:ngﬁf\/jf[:T

sila-haloperidol toxic

Figure 5. »~a XU F—/LORHHRE (1) LI a2 F—LoRERE (F)

4. Reinhold Tacke, Tilman Heinrich, Rudiger Bertermann, Christian Burschka, Alexandra Hamacher,
Matthias U. Kassack. Sila-haloperidol: A Silicon Analogue of the Dopamine (D2) Receptor
Antagonist Haloperidol Organometallics 2004, 23, 4468—4477.
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o LV —fRIIRIBMERETHL LRI AEOREERL L L TOREMESY AmB0 % A
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52w N—TotuTa—VEoREERLE L ToYT ) — A EROEERARMED
T

%LHET AR R
1.1 T0901317

T0901317 (T1317) X, BENZHFEO—F TH5H LXR (Liver X receptor) O7 A=A k&
L TR SNTEEMIES FbEMmTH D 5,

T0901317

Figure 7. T0901317 DO

ZOHOMIIZE Y T1317 1£ LXR 7215 Tid7e <, FXR (Falnesoid X receptor), PXR
(pregnane X receptor), ROR (Retinoic acid receptor-related orphan receptor) % D%k 4 732
BNZREBICHERAT 2 2 EnliEShTng 6

5. Joshua R. Schultz.; Hua Tu.; Alvin Luk.; Joyce J. Repa.; Julio C. Medina.; Leping Li.; Susan
Schwendner.; Shelley Wang.; Martin Thoolen.; David J. Mangelsdorf.; Kevin D. Lustig.; Bei Shan.
Role of LXRs in control of lipogenesis. GENES & DEVELOPMENT. 2000, 14, 2831-2838.

6. Naresh Kumar.; Laura A. Solt.; Juliana J. Conkright.; Yongjun Wang.; Monica A. Istrate.; Scott A.
Busby.; Ruben D. Garcia-Ordonez.; Thomas P. Burris.; Patrick R. Griffin. The Benzenesulfoamide
T0901317
[N-(2,2,2-Trifluoroethyl)-N-[4-[2,2,2-trifluoro-1-hydroxy-1-(trifluoromethyl)ethyl]phenyl]-benzenes
ulfonamide] Is a Novel Retinoic Acid Receptor-Related Orphan Receptor-/Inverse Agonist. Mol
Pharmacol. 2010, 77, 228-236
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1.2 ENZER

BN BRI HIIEZN T DNA OEEG Z2 i+ 2 /02 7 ThH Y  BFIRF & LT
HERET D = & ThR A~ e A FSRECIRBICE 5 L Q0 b, BINZBIROERE A 1 = X 1% Figure 8
\RT T, BNZ KO LBD (ligand binding domain) (24 /LE L BFEAT D & BNZ AKX
dimer ("&K) 2B L. BRICEATL Tix ¥ 285 - OISZFEK (response element, Figure
8 11 Cl% HRE [hormone response element, 75/ U ISAREIEL] LR L TWD) ITRET 5. fiW
T, BENZEIED S co-repressor 234441, B ¥ IZ co-activator 23fEA L. £ D%, BBEK T Th
% coactivator, RNA A %3 T & %5 RNA polymerase & #5445, Z 1T & 0 EHE(EF 7 mRNA
ELTHRE S, 2@ mRNA 23 ribosome (2 L > CTH U X7 E LCTRIRRE NS, F1-, BN
BRIZBWTHALVE ORDVICHET DR Fbeme TV T R LIRS,

NR/hormone
complex
5 g NR dimer

nuclear
pore

nuclear
envelope

S
coactivator

RNA polymerase

Figure 8. BN BKOIRE A =X 7

7. Sever R, Glass CK. Signaling by nuclear receptors. Cold Spring Harb Perspect Biol. 2013, 5,
a016709.
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13 BNZEEDOY I R
BNZRIRO Y T RIiZix7 =2 bk (agonist), 7> % 2 =A I (antagonist), A > /X—A T
=2k (inverse agonist) @ 3FEi¥H73% 5, Figure 9 (2% DIERAKENZRd, 7= MIEN
SERBIHESG L EOIBGEEIEM T 297 Th O KIST 52 7 EORBAELZ NI 5,
—F, T IR MIT T=A b L L CERBIEEALZIET 5 0 Th D, ARNICATE
THRALELOHIZIET A=A M LTI D (ZNERNTEET T=RA M EFES) RH D |
ZHUCKILTT w2 A=A M e S5 & AR BEROIRTIEHL 2550 5 Z LR TE
%o o BNZEEROTIZITT A= P3G LTV < & IEFIICIEEEE L L TWD b
DHRHY 2D K5 BRI L TE OB ZIfilF 2{LEWITA o R—2AT7 A= |k LT
No, FORREDY By REMFE L, IR TT h— OKFIREE) 127 L IZREOTEME % B
(R RIEME) | FeRIEMED 50% DVEMEZ R IR E 2 ECs (50% XN RIRE) &LFES, filé LTT =
= A N® Epax & ECs % Figure 9 {27797,

100 =4

agonist <€

T A=A RO Emax (KIEME)

\
\ _ antagonist _

Basal response (%)

inverse agonist
;g 7 Z=A k0 ECso (50%%h i )

Log [Compound]

Figure 9. BENSZHIRY I RO/EARER
Basal response (0%) : (NTEPET =R h b EHT) 7T T =R M ARIERFOEFIHMEE G
Basal response (100%) : PTEMET T=Z h (ZIAT T=RZ K) O Emax  AREHTALA WS D & 6 5l
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1.4 LXR (Liver X receptor)

LXR IIENZREO—FETH 5, LXR ONREMY o FE L TIAF T AT v —/VEBH
NTEY, AU F o FE LTI TIZ7 o, GW3965° 37 =2 h & LTHOLN TS, £
72 5CPPSS-50 7 LXRo/BICH T 5T v Z T=A b & LTHESN TS % LXR (ZiFa & pD2-o
DY T 2L TR D, LXRUTZFEICHIRICZ < FEBLL TH Y | LXRBITEHITHBLL T 5, LXR
X2 VAT = VOO REea L AT e — ik SICBE L TWAD, LXR TA=AXA N ThHD
T1317 1%, @ = U AT v — VIESCEIREELAE DI & L TOAR AN RE S TWD, L
L. LXR 7= N M) TNV a—LOAREIEET S Z L b, T1317 O HIC &
D R 77 Ut RIUGEZFIE S E 5 ATRBIEA RIS TN D,

S
oL
FsC O’ O
S

GW3965 5CPPSS-50

Figure 10. GW3965 & 5CPPSS-50 D=

8. Leping Lia, Jiwen Liu, Liusheng Zhu, Serena Cutler, Hirohiko Hasegawa, Bei Shan, Julio C. Medina.
Discovery and optimization of a novel series of liver X receptor-a agonists. J. Bioorg. Med. Chem.
Lett. 2006, 16, 1638-1642.

9. Collins JL, Fivush AM, Watson MA, Galardi CM, Lewis MC, Moore LB, Parks DJ, Wilson JG,
Tippin TK, Binz JG, Plunket KD, Morgan DG, Beaudet EJ, Whitney KD, Kliewer SA, Willson TM.
Identification of a nonsteroidal liver X receptor agonist through parallel array synthesis of tertiary
amines. J. Med. Chem. 2002, 45, 1963-1966.

10. Noguchi-Yachide, T., Miyachi, H., Aoyama, H., Aoyama, A., Makishima, M. and Hashimoto, Y.
Structural development of liver X receptor (LXR) antagonists derived from thalidomide-related

glucosidase inhibitors. Chem. Pharm. Bull. 2007, 55, 1750-1754.
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1.5 FXR (Farnesoid X receptor)

FXR IIBENZHRIEO—FETH 5, FXRIZMEHEEEZNKMEDO Y T KL, AU T R
L LTIE T1317 Oft . GW4A064 237 S=2 F & LT BTV S, FXR 13/l
ICEICRBILTRY, BHEBEOGMACHEN, e, WiEEICHbI BB T2 ESED LWV
MEEACHIE L, IRHEROEFEEZSE-> T D, 72 FXRIE, 2 L AT B— LR E O
WOHI BT HERHICHIRSES L TRV, BRE(LCZ O ORI ORI &
—7y M LTHIff STV 5,

11 Joshua R. Schultz. Hua Tu. Alvin Luk. Joyce J. Repa. Julio C. Medina. Leping Li. Susan Schwendner.
Shelley Wang. Martin Thoolen. David J. Mangelsdorf Kevin D. Lustig. Bei Shan. Role of LXRs in
control of lipogenesis. Genes Dev. 2000, 14, 2831-2838.

12 Carmela Gnerre. Sharon Blattler. Michel R Kaufmann. Renate Looser. Urs A Meyer. Regulation of
CYP3A4 by the bile acid receptor FXR: evidence for functional binding sites in the CYP3A4 gene.
Pharmacogenetics. 2004, 14, 635-645.
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1.6 PXR (Pregnane X receptor)

PXRIZEEWNZEIAD 1 FETH Y. SXR (steroid and xenobiotic receptor, A7 7 A RA(KEY)Z
BE) BN D, PXR FAFIES/NEOM, JIELFEICH B L TRV | AJHEREIC B
TMENOEENZRIZLTVHEEZLNTNS B, PXR OEMELETFE LTIE, AT A R
SAERFED ORFHZIEL B 5 LT\ % CYP3A4 (cytochrome P450 fAEEESR) <o, HWilt: N+
T&25 MDRL (P HEEHEO—H) AHMHATEY, PXR IZAT A RA/LE AT
PR IS B DT BB OHEEIZ R L TWELEZHRD 5, PXROU H Y K& LTI,
AR A RELTY 77 ey (Rifampicin) 2 T1317 22 Enfbh TRy ¥ 25w
A REHENLELTHDH T v A7 1 (Progesterone) °— A k7 4 —/L (Estradiol) 72 &%
PXRDU 7> RTH5 (Figure12) Y, £z, Zh oAz <Tr =2 k& LT
T 508, 7 b=t —/ (ketoconazole) (FHDIRVWPXR 7 X F=A h & LTHEINT
VRt

13 Masuyama H, Hiramatsu Y, Mizutani Y, Inoshita H, Kudo T. The expression of pregnane X receptor
and its target gene, cytochrome P450 3A1, in perinatal mouse. Mol. Cell. Endocrinol. 2001, 172,
47-56.

14 J M Lehmann, D D McKee, M A Watson, T M Willson, J T Moore, S A Kliewer. The human orphan
nuclear receptor PXR is activated by compounds that regulate CYP3A4 gene expression and cause
drug interactions. J.Clin. Invest. 1998, 102, 1016-1023.

15 Goran Bertilsson, Jessica Heidrich, Kristian Svensson, Michael Asman, Lena Jendeberg, Mona
Sydow-Béckman, Rolf Ohlsson, Hans Postlind, Patrik Blomquist, Anders Berkenstam. Identification
of a human nuclear receptor defines a new signaling pathway for CYP3A induction. Proc. Natl. Acad.
Sci. USA. 1998, 95, 12208-12213.

16 NicoMitro, LeoVargas, RussellRomeo, AlanKoder, EnriqueSaez. T0901317 is a potent PXR ligand:
Implications for the biology ascribed to LXR. FEBS Lett.2007, 581, 1721-1726.

17 Bruce Blumberg, Walid Sabbagh, Jr., Henry Juguilon, Jack Bolado, Jr., Casey M. van Meter, Estelita
S. Ong, Ronald M. Evans. SXR, a novel steroid and xenobioticsensing nuclear receptor. Cell 1998,
12, 3195-3205.

18 Hongwei Wang, Haiyan Huang, Hao Li, Denise G.Teotico, Michael Sinz, Sharyn D. Baker, Jeffrey
Staudinger, Ganjam Kalpana, Matthew R. Redinbo, Sridhar Mani. Activated Pregnenolone

X-Receptor Is a Target for Ketoconazole and Its Analogs. Clin. Cancer Res. 2007, 13, 2488-2495.
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Figure 11. BE%0 PXR U 4> KOs

1.3 ROR (Retinoic acid receptor - related orphan receptor)

ROR 1%, BNZHEKICBET 22 B AKETH S, RORDEEMOY H Rix, R Y T K&
L T ATRA (all-trans retinoic acid) °= L A7 o —/LHHAR E3, AU A e LT T1317
SR1001 72 78 ROR A > /N—ZX 7 F=A F L LTHESRTND

H Oz
N-S
s
F30X©/ IN)\NH
H
oL o)\

Figure 12. SR1001 DAk

19 Solt, L.; Kumar, N.; Nuhant, P.; Wang, Y.; Lauer, J.; Liu, J.; Istrate, M.; Kamenecka, T.; Roush, W.;
Vidovi¢, D.; Schiirer, S.; Xu, J.; Wagoner, G.; Drew, P.; Griffin, P.; Burris, T. Suppression of T17
differentiation and autoimmunity by a synthetic ROR ligand. Nature 2011, 472, 491-494,
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RORIZIX a By D 3FEFHDY 7 & A 7 HFE Ly IZIZFIZRORY (RORyl &£ £ 5 9) & RORy2
(RORyt & HE D) O 2 ENFIET D,

RORa 1%, JTlek. ik, BCf&. A, NEMOAEAR. BHE7R Sk~ ZefRkiCHBL L TV 508, KR
IR IC B WD TEBEEICHEIL L T D 202 RORP I, AR TE-Cmd T iR, MBI HEL L
TWVD EHE SN TV DD EMAEEEIT AR TH D, £72 RORP 1L SEAHI LA ASHIAL 0D 21
B LTWD EomEbdH s 2%, RORyL B, MR, M. BElk. Bz, O, Pl
RETRBEAPRESNTND ? —F, T4 Y7+ —LThH5 RORyt 1T, fZIC B4 5 K
O TSI L TEBY ., VU _ERETEAMIZHME: LTi (Lymphoid tissue inducer cells) i@ d
AR Th17 MBS EIZBI G- LTV 5 L OBERH 5 P57,

20 Nakagawa, Y.; O’Leary, D. Dynamic patterned expression of orphan nuclear receptor genes RORa
and RORB in developing mouse forebrain. Developmental neuroscience 2003, 25, 234-244.

21 Masana, M.; Sumaya, |.; Becker-Andre, M.; Dubocovich, M. Behavioral characterization and
modulation of circadian rhythms by light and melatonin in C3H/HeN mice homozygous for the
RORPB knockout. American journal of physiology. Regulatory, integrative and comparative
physiology 2007, 292, R2357-R2367.

22 Srinivas, M.; Ng, L.; Liu, H.; Jia, L.; Forrest, D. Activation of the blue opsin gene in cone
photoreceptor development by retinoid-related orphan receptor . Molecular endocrinology (Baltim
ore, Md.) 2006, 20, 1728-1741.

23 Benoit, G.; Cooney, A.; Giguere, V.; Ingraham, H.; Lazar, M.; Muscat, G.; Perlmann, T.; Renaud,
J.-P.; Schwabe, J.; Sladek, F.; Tsai, M.-J.; Laudet, V. International Union of Pharmacology.
LXVI. Orphan nuclear receptors. Pharmacological reviews 2006, 58, 798-836.

24 Eberl G. Littman DR. The role of the nuclear hormone receptor RORyt in the development of lymph
nodes and Peyer's patches. Immunol Rev. 2003, 195, 81-90.

25 Ivanov I, McKenzie BS, Zhou L, Tadokoro CE, Lepelley A, Lafaille JJ, Cua DJ, Littman DR. The
orphan nuclear receptor RORgammat directs the differentiation program of proinflammatory IL-17+
T helper cells. Cell, 2006, 126, 1121-1133.

26 Nicolas Manel.; Derya Unutmaz.; Dan R Littman. The differentiation of human Ty-17 cells requires
transforming growth factor-p and induction of the nuclear receptor RORyt. Nature Immunology 2008,

9, 641- 649.
27 Eberl, G.; Littman, D. The role of the nuclear hormone receptor RORyt in the development of lymph

nodes and Peyer’s patches. Immunological reviews 2003, 195, 81-90.
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928 WFSEEHE

AWFFETIXL T ) —VTEREY T, T ) — VOABRILZE CORRAEEZRRT 5720, 7
== Fu T a— VOREPMICER Lz, R—7 A u T a— i idsthiad b Rk
KRBT N =R BWBREECIRREZ A L TR, 2 =74 v 7L Lk & st
IS DT NFNEOERIEMEERS T A AOEBRITEK L TWD, RERIZ, 77— bxthis
T DT A=A BOBREECIREEZ A L TRV, 2hb v T ) — L ekbind 57 /1=
—VOBREIEESLY TV A AOERIGER L TV D, =Tt a7 a—Liko—o>L LT
AFVT A Ry 7ot VERH Y Ik RENZBIEO D T K E L THEEE

% T0901317 (T1317) DO EE/LH & CToH 5 (Figure 14), T1317 [INEBr ALK T IR
itz SR FLEWTHY . LXR, FXR, PXR 2 Zxf L7 I=A h& L THREL . ROR
RETK LA N=AT =AM & LTHEET D, £/, T0901317 Ot Ko & A0 D E
BN EMEMELTRIRMEICRELSEEL TV D ZERHEShL TS 2%, ZZ TAZETIE
T317 D~FH 7 Ak Fux Fa bt L ihr s T ) — VBB L-(bEaw. BLO. %@
N EOEMLZ R LIALEWOREEE - B E TV ENZ BRI T 2152 AT 5 Z & T,
BNZEERY T FRIRICE T 5V 7 ) — Vv EOF RO 2R AT, £ vAdue 7 ra—
N T )T O ZER TR NG AL OMIEOE WD B2 FRERIREN LT S

FREME L MEITE B B AT,

perfluoroalcohol FSCW silanol

senra. N. P N
.‘0‘ ' SQO B S O
{Fc :
* HO : :
“’ CF3‘: "

5
T0901317

What activity profile?
agonist for LXRa/B, FXR, PXR
inverse agonist for RORa/B/y

Figure 13. T1317 O L LXR 07 I/ BEEEE & O AEEHA oK

28 Xue Y, C.E., Zuercher WJ, Willson TM, Collins JL, Redinbo MR. Crystal structure of the
PXR-T1317 complex provides a scaffold to examine the potential for receptor antagonism. Bioorg.
Med. Chem. 2007, 15, 2156-2166.

29 S Fauber BP, de Leon Boenig G, Burton B, Eidenschenk C, Everett C, Gobbi A, Hymowitz SG,
Johnson AR, Liimatta M, Lockey P, Norman M, Ouyang W, René O, Wong H. Structure-based
design of substituted hexafluoroisopropanol-arylsulfonamides as modulators of RORy. Bioorg. Med.
Chem. Lett. 2013, 23, 6604-6609.
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W3 NHFTIA
Me, Et, CH2CF3, nBu, Bn, CHchzph, CHchzoMe, CH2C02Me
:.‘ F3C\L."
RRCLLITN N NsZh
;S FC
+ HO :
s CFgf
HO\H}{ % \,SI - 1
5 HO HO™] T1317

Figure 14. &7 %A v OIEK

R & A FOJA W MEE OE DD | — N TN D IREIR T % & A RIR IS D
LR VBUKENERT A LR VT I e ) — VR LI L TRVEEE S b
DT EPHBILTWS, £Z T, TI317T O~FH 7 Ao KaxFa b Lvikzv 7 ) —L
ERINE ) = NEEANEEH U TAEM G L BRI AT ) 2 & T, v 7/ — VR~ *F
I Aue Rexora VoGS U THRET S it 2RacE b 2827, 72,
IO DOEMEOYVEDEN G, T1317 BAEDOSZHFMITRT 2 BIVENZE(T D ATRENE 2 i
FTED LB XTI, kIR e LT, W RRIEEREIE TH 2 LR ¥ LV~ BB LTk
EMHLERKR LT, 612, T1817 O N EoE#HILZTE L OT VL HE~LE# L, N L&l
DIEMERRIWEIT 63 D 5B & it L7z,
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41 AR LIALEY

0.0
ClI”~>Ph H Oz CH,CH,0OMe,

X-R

X =Br, I, OTf

R = Me, Et, CH2CF3
nBu, Bn,
CH,CH,Ph,

/©/ NH, pyridine /@/ ‘S‘Ph CH,CO,Me /©/ N—Sopzh
—_—
Br THF, it, 3h Br NaH, DMF, 80°C,4h g,

93%
21

22 23: R = Me (85%)

24: R = Et (92%)

25: R = CH,CF3 (68%)

26: R = nBu (63%)

27: R =Bn (84%)

28: R = CH,CH,Ph (61%)
29: R = CH,CH,OMe (77%)
30: R = CH,CO,sMe (44%)

1.PdCl, (5 mol %) 2. 1.0 M HOAc aq.
BPTBP (10 mol %) MeCN, rt, 2h
i-PryEtN (3 eq.
2 E q.) \N/\/SH
NMP, 60°C, 4h |
'Yle’\./le -HCI
EtOSi—SiOEt
MeMe
0 R
I
N-SO, N-SO,
~ Na
-Si _Si
HO™T' HO™

2:R=H (6%) 3: R = Me (4%)
4: R = Et (3%)

5: R = CH,CF; (26%)

6: R = nBu (10%)

7: R =Bn (18%)

8: R = CH,CH,Ph (8%)
9: R = CH,CH,0OMe (4%)
0: R = CH,CO,Me (3%)

-

Scheme 1. > 7 / —/L 5 L ZDFHEED LKA F— A
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T1317 > 7 / — VEHERD G A ¥ — L% Scheme 1 2T, 4-7vET7 =0 (21) &~X»
By ANKF=vIa) RERIGSHE, ANVKCT I R2 L LTk, 22 Lfx o a i Ab7 v
FNZORSE, 23-30 2157, £D%., BERBUSIZHEVY, PdCl, & BPTBP f#/E T, 23-30 & ¥
TRFXUT R TAFADY T UERISESE, MKSMRTHZ LT, v 7 /=310 2157 %,
T, 2 FBEREOSLMEISAHTZ LT, N ERKERTFOLDOTHDLYT ) —12 257,

¥ T ) =)V (Si-OH) IZEEMELAT T Ty a4 2 (Si-0-Si)Z 72 0 L N2 E A BTV D A3,
B LTI ETOAEMIZONT, B DMSO 23t L L7z 'H-NMRIZ TS T/ —/L®D OH D E'—
I NMERTE, 12, VT ) —ND~AANT ML HELNTZT0, HEWN AR T 72 & Hr
LTW5s,

30 Scott E. Denmark.; Jeffrey M. Kallemeyn. Palladium-Catalyzed Silylation of Aryl Bromides Leading to
Functionalized Aryldimethylsilanols Org. Lett. 2003, 5, 3483-3486.
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X-R

X=8Br, I, OTf
0. 0 R = Me, Et, CH,CFj, R
NH CI” " Ph Hfé’z nBu, Bn, f-so
2 pyridine “Ph CH,CH,Ph Bh
—_—_— _—m m
EtO THF, rt, 3h EtO NaH, DMF, 80°C, EtO
uant. 4h
o) a o) o)
31 32 33: R = Me (73%)
34: R = Et (81%)
35: R = CH,CF3 (33%, 2steps)
36: R = nBu (81%)
37: R =Bn (49%)
38: R = CH,CH,Ph (27%)
MeMgBr, THF, 0°C MeMgBr, THF, 0°C
H R
N-SO0, N-SO0,
Ph Ph
HO HO
11: R = H (28%) 12: R = Me (72%)

13: R = Et (60%)

14: R = CH,CF3 (77%)
15: R = nBu (50%)

16: R = Bn (63%)

17: R = CH,CH,Ph (36%)

Scheme 2. B/ ¥/ —/L 14 & OFERDEH A F—

T1317 IV E ) — ViHEERD G R A F— . % Scheme 2 (Z~T, 4-7 2 J ZREARET /L (31)
LR U ALK A7) RERIGSHE, ZAVKRCT I R 32 257, 32 Lfix D a7 Al
TR % OGS, 33-38 24572,33-38 L AT N~ T Ry LT v RERKIGSEDZ T,
ANVE )= 12-17 24572, FTo. 32 ZARORIMFITATZ L& T N EDRKFERFOLOTH
HANE =11 BT,
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R-Br
R

H R =CH,COOMe
TMSCI, imidazole, DMF N=SQz CH,CH,0Me N=SQz
1
0°C to rt, o/n, quant. NaH, DMF, rt to 80°C,
TMSO 12h HO
39 18: R = CH,CH,OMe (9%, 2steps)

19: R = CH,CO,Me (86%, 2steps)

Scheme 3. /Lt /) —/)L 18 & 19 DEMAFT— L

N EICAFNLERATNEEZATHH/LE 7 —/L 19 1 Scheme 2 TIZAK TE 22y (MeMgBr
MAFNTATINVERIET D) &R0 T, Scheme 3 1Z9E-> THRK LT,

Scheme 2 IZfE> CH/LE ) — /L 1l AL, BV E /7 —)L 11 @ OH % TMSCI Tf&# L 39
ERFlz, TDH%, 39T N T AFIMMERISEIT 272 L 2A, N ERTLF LS, 23D, TMS
FEMHANT R BRI 18,19 2455 Z L ITkEh LTz, 7236, B/ E /) —/1 18 |% Scheme 2 TiL &
FVNIRRE CHEET 2 Z LN TE 72> 72D T Scheme 3 THR L TW5D, £/, HE ./ —/b
18 DILEPMEN DI, N _EIZ 7 AF AL 753 TMS ZE 30 TOZR W AR D L R 5 major
TENZ72Th D,

CF3 CFs
N-S0, I N-SO,
B LiOH-H,0 &
EtO H,O-EtOH(1:3), HO
o 80°C, 5h, quant. o)
35 20

Scheme 4. V7R Ul 20 DE LA F— A

F72. 35 DT AT IVEMNL A MM ST TIAKS RS S 2 & T, VR B 20 2457,
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42 ZTOMERZRARTALEY

1. PdClI; (56 mol %)
BPTBP (10 mol %)
i-PryEtN (3 eq.)

NMP, 60°C, 4h
MeMe
EtOSI—SiOEt
MeMe
2.1.0 M HOAc ag.
X=R MeCN, rt, 2h
(SNPS) X =Brorl ~y-SH B
oS ph H Q2 R =CH,CH,CH,0Me R 'T‘ N-SO,
NH, . N-S- N-SO, “HCI Ph
/©/ pyridine /@/ Ph  GH,CH,CH,CH,0OMe /@/ 2 \S_/©/
Br ;3H0|/= rt, 3h Br NaH, DMF, 80°C, 4h o HO" "
21 22 27: R = CH,CH,CH,0OMe (72%) 21: R = CH,CH,CH,0OMe (0%)
28: R = CH,CH,CH,CH,0Me (97%, crude) 22: R = CH,CH,CH,CH,0OMe (0%)

Scheme 5. > F /—/1 21,22 DEKEA T — A

BRI LA MV FAEEFTDHUT /) — L IDOFEAKRLE LT A v T oLk
A3D20 ARV TFNVIEEHT D 2 DEHERRT, LInLEEL, ELLDYT ) —L
bHEEST 2 Z N TET e THaXxonBGonTLEST, YrXx o idifionTng
T )= EELROGEO 1EERITEITL TS & &2, 2 B H OMKSfEOELD AcOH
DRERS, w7 = F T HEOEEOFEE R E A2 EE L THIEN, BHOY T ) — V52155
ZEiETERDoR,

1. PdCl; (5 mol %)
BPTBP (10 mol %)
i-ProEtN (3 eq.)

NMP, 60°C, 4h
P CFs Mehe CFs
] - o S%ph i Hfé’z FsC\/O\S,CFs i N{ I EtOSI—SiOEt E N-SO,
2 pyridine ~ph o 2 MeMe R j;:l/ Ph
R N —F— ~Si
Br THF, i, 3h o NaH, DMF, 80°C, 4h . 2.10MHOAcaq. HO'T [
R R R MeCN, rt, 2h
29:R=H 31: R=H (60%) 33: R=H (29%) SN S-SH 23: R=H (0%)
30:R=F 32: R=F (75% 34:R=F (48% [ 24:R=F (0%
HCI

Scheme 6. > / —/1 23,24 ODEREAF— A
T ) — )V OREVEE L AYTETEOHBERETT 5720, S ERICFIRFE2GT 57/

— )L 23,24 DERERRLT TFEICEZREEEOEH W FIR2RHNIET T/ —/v® OH O E
NENDEEZT) B, ELLOHBELAMDY T ) —VEaHBD 2 LILTE o Tz,
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o, ,0
Ny
CF
R 3
FsC O CF
R =Cl, OMe H O : foz
NH, - N-S
o S S SR S S
-
Br THF, it 3h g r NaH, DMF, NaH, DMF, 80°C, 4n Br
21 35: R =CI (88%) 37: R =Cl (52%)
36: R = OMe (quant.) 38: R = OMe (64%)

Scheme 7. > / —/)L 25,26 DERKA F— A

AT EROERRSE L AMTEEOMBE LT 5720, AR ERIC

1. PdCl;, (5 mol %)
BPTBP (10 mol %)
i-ProEtN (3 eq.)
NMP, 60°C, 4h

l\(lel\(le

EtOS| S|0Et
MeMe

R 2.1.0 M HOAc aq.
MeCN, rt, 2h
\N/\/SH

e

CF,

(02

S ot

25: R = CI (0%)
26: R = OMe (0%)

Cl, £721%. OMe £%
HBALEYT /= 25,26 DERBRATZN, BRIOV T ) — 1V EHDLT LIXTE -T2,

FITAREICVATFAVETIIRS P TFUVERY )NV VT FNEEEAN LT )

—NVDERO IR L7z, BSOS TITAR TEFWa Lz,
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S5HT WyIERH

- LogP (A2 % J — VKT ECFREL LogPow) DOHIE

B LTAL B DIETRM: 2 31+ % 728  HPLC Z H\ T LogP O#IE %17 - 7=, &1L OECD

FANTA T4 (TG) 17 IZHI»TITo7= %,

WikH HPLC TORFHRE k O F FHxIHL logk & logP ORNZIZMBEN 5, kIZLLFOR TR S

no,

k — tr—to

t: WIELE W OLREFRFR] (5)
to: FARFEDORFFREH (s)

TITld, HT7LEIFEAEHEER LRWMEEY TH 2 F T IRFEORFEFRETH 5,
o T, logP BEEEOALAY (SHEHEWE) 76 logk & logP D —RFHRZ KD, P LAY
D logk ZfXATHZET logP ZRHETHZ LN TE S, LUFICEENRTIEERT,

©  PrEFRFH tg OHE

Wit HPLC & W CTF A RFE, BHEEME, (bAEWD tr ZHIE LT, EEEWEIILLT O 5 fiH
(TEBHET logP (221 H D D, logP 1 X SCHkE) A/ L7,

RPN Ta— (logP =1.1)
ZREBAF L (logP =2.1)
4-7 = =)L 7 = /—)L (logP =3.2)

2 BAEmR Y (logP = 4.0)

PRV (logP = 4.8)

Elo, WERMHILLTOM®Y TH 5,

%17 L ¢ Inertsil ODS-4 (5 uM, 4.6 x 150 mm)
BEH: 72 h=1rUL Kk =1:1

FEiE : 1 mL/min

HEWE : 254 nm, 210 nm

FEHEE © % 100 pg/mL

Benzyl alcohol Methyl benzoate 4-phenylphenol

Saas

Benzyl benzoate Dibenzyl

Figure 15. ¥ OfEER

31 OECD Guideline for Testing of Chemicals 117, Partition Coefficient (n-octanol/water), High
Performance Liquid Chromatography (HPLC) Method; March 1989.



©@ R (logk—logP) DIERL
WE LTzt &1 A O TIREMRE k 22RO, ZOF R logk #E 95, ZD%, logP
DB T & HEEAEWE IOV T, logk & logP 2 7' 11 v b LI 2 ER T 5,

<D
<

logP

N o€ /l/.
& —30 u

2.0 n
logk
/
0250 0.250 0.750 1.250
logk
Figure 16. HPLC % H\ 7= LogP & Hj DA EE
@ logP OH.H

BONTBRERIZH L CTRERIC L TRO7ZALED D logk XA L ALEWMD logP IR ET 5,

U EDFEIESE . B LIALEYD logP DRI AIT 72, 73, T 2 THI L7Z logP &
[T Table 2 |2 THNZ BRI T DIEMIE & & TRT,
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s YA XL pKa DFFE

T1317 £ F /=5, BXW, b —L 1412250 ThE, logP ®ERIIINZ.

R & pKa DFEA{ToT2, 5 OFEE% Table 1 127577,

Table 1. I « FHH L7 T1317 & F / —/L 5, )L/ —/b 14 OYHEAE

YA

CF; CF3 CF3
r o) r 0 r o)
N_ N_ N_
S:O Sz S:o
F3C \S
Ho L HO™ ' HO
T1317 5 14
Compd. T1317 5 (silanol) 14 (carbinol)
logP g’ 5.38 4.23 3.70
Partial volume (PhXR,0H)" 170.3 154.4 141.3
pK,© 7.5 12.5 14.6

2 Determined by HPLC method . ° Calculated by MOPAC software (methods: PM3 EF) %2,

¢ Estimated by ACD/Chemsketch software %,

7 /) —=N5DlogP 1423 THY, ZHIxfIETLHHLE ) —L 14 D logP (3.70) KV &
WHDThoTe, £z, TI317 D logP 13538 TH Y, ZHUIT T/ — /501 ) —)L 14
DlogP LV EWE D TH -7, ILEMDIBEMEIZZE DN FERBICKESIKFEL TWAE7D, b
G OE 3 EFE (PhXR,0H) ##HE L& 2 A, 5 FHEEOIESIX logP DIEF| & —F L=, X
SITIEAD pK R E L2 2 A 2T 7 —IL 5D pK,(12.5) 1T H L —/L 14 D pK, (14.6)
IV bEVWbLDOTH-oT, F72, TIBT D pK X 75 THY, ZHIET T/ — A 500 LE ) —
N1 DK, LV ENLDTH -7z, UL EDORERNS ., IREM - BRrEE I, T1317>v 7 / —b

5>V —)L 14 DNEIZE W &R I i,

32 http://openmopac.net/

33 ACD/chemsketch (Freeware) 2012, version 14.01, Advanced Chemistry Development Inc, Toronto,

ON, Canada, www.acdlabs.com, 2015.
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R
/@N\ &2 1‘3% 1‘3\%
S @ Hop @ Fac}/@ @ Table 2. &R L7ALEMOBNZ AR T 5iE
HO™'| HOLe,
2-19 20 T1317

No X R LogP ClogP hPXR hRORa hRORB hRORy hLXRoa hLXRpB hFXR
ECgo (uM) IG5, (uM) ECg (uM)  ICg (uM) | ECyo (uM)  ICs (uM) | ECsg, (uM)

1 - - 538 4197 34 N.A. N.A. 3.0 0.40 - 0.23 - 34

Rifampicin - - - 20 - - - - - - - -
KZ11 - - - - - - - - 9.4 - 0.28 -

20 - = 3.527 N.A. N.A. N.A. N.A. N.A. - N.A. - N.A.

2 Si H 222 2.075 24 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

3 Si Me 290 2.291 34 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

4 Si Et 3.20 2.820 1.9 34% at 30uM 34% at 30uM 31% at 30uM N.A. N.A. N.A. N.A. N.A.

5 Si CH,CF, 423 3.084 0.63 53 60 43 N.A. N.A. N.A. N.A. 11

6 Si mBu 4.05 3.878 6.5 31% at 30puM N.A. 37% at 30uM N.A. 14 N.A. 29 N.A.

7 Si Bn 3.92 4.059 3.2 47% at 30uM 34% at 30uM 41% at 30uM N.A. N.A. N.A. N.A. N.A.

8 Si CH,CH,Ph 4.32 4.388 14 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

9 Si CH,CH,0OMe 2.81 2.456 4.2 67% at 30uM 22 40 N.A. N.A. N.A. N.A. N.A.

10 Si CH,COOMe 2.79 2.248 14 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

1 C H 1.79 2.250 46 46% at 30uM 42% at 30uM 37% at 30uM N.A. N.A. N.A. N.A. N.A.

12 C Me 245 2.466 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

13 C Et 2.75 1.103 N.A. 48% at 30uM 45 51% at 30mM N.A. N.A. N.A. N.A. N.A.

14 C CH,CF, 3.70 3.259 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

15 C mBu 3.60 4.053 1.1 N.A. N.A. N.A. N.A. 38 N.A. 30 N.A.

16 C Bn 3.52 4234 N.A. N.A. N.A. N.A. N.A. 13 N.A. 14 N.A.

17 C CH,CH,Ph 3.88 4.563 N.A. 17 31 28 N.A. 10 N.A. 12 N.A.

18 C CH,CH,0OMe 2.35 2.631 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

19 C CH,COOMe 2.35 1.103 N.A. N.A. N.A. N.A. N.A. N. A. N.A. N.A. N.A.

30

N.A.: No significant activity (<5.0%) at 30 uM




TE M

HEK293 Mgz Ve v s 7 = 7 —B L R—F =T =0T v B A2 T ALEMDOEENZRIRIC
X9 DIEME AR U7z, RF L 72BN A IS, T1817 2855ME 2 A4 %5 LXR, FXR, PXR, ROR
DATEEHCThH D, EHFHEORE R, ISLO. 5 5 & THIH L7z logPfE% Table 2 12777,

56

Table 3. T1317 & /L B/ — /L 14 OIEMAE D Higk

Ao Ao
Sz Sz
F3C
HO CFs HO
T1317 (1) 14
No. LogP hPXR hRORa. hRORB  hRORy hLXR o hLXR B hFXR
ECso (uM) IC5o (uM) EGso (uM) 1G5 (uM) | EGs (uM) IG5 (uM) | EGsq (uM)
T1317 (1) 5.38 3.4 N.A. N.A. 3.0 0.40 - 0.23 - 34
14 3.70 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

T1317 I% LXRa/B, FXR, PXRIZxt L CT7 T=A MEH%E, RORy IZXf L TA v/ N—RAT 2=
A MNEWEETR L, —F. TI317T O/ 8— T A F a7 a— iz A4 Y a7 a—iL~¢
BHLT= TN E ) —141%, WTNOBNSEERIZSARRIEEZ RS>, YL EORER
D T1317 D@ W ERPEFECNRIATEDS 2 & ONZ AR HIEMEICEE ThH 5 Al RetEdvVR
e Xz,

Table 4. T1317 &£ 27 /—/L 5, U 77 ¥ OIEMEEO g

F3C FsC

Ao Ao
FsC e
_Si
T1317 (1) 5
No. LogP hPXR hRORa. hRORB  hRORy hLXR o hLXR B hFXR
ECso (M) ICs (M) EGso (HM)  ICg (uM) | ECgo (uM)  ICg0 (uM) | EGso (M)
T1317 (1) 5.38 3.4 N.A. N.A. 3.0 0.40 - 0.23 - 3.4
5 423 0.63 53 60 43 N.A. N.A. N.A. N.A. 11
Rifampicin - 20 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

T )=V BIELXR/PICK LT A=A MEMES T & T= 2 MEVE L RS 2o 7278 FXR

-

WXL TIETEWT =2 MEMZR L, RORWPH (26 L TIEA o /N—AT T=Z MEHEEZRL

7oo F7o. PXRICK L TIELEERAYTROT 2 = 2 MEME (EC50=0.88 uM, Fe KIEME 61%) 27~ L,
ZOWEMEFBERI O PXR 7 A=A R THDH U 77D H D (ECsy=1.1uM, H KIEHE 75%)
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ERFETHoTz, BLEORERIZ, PXR U TV FIZBWTIE, ¥ 7/ = KiI =7 rFm 7L
FROMRBEME & U THRRET 2 WTREMEZ 7RI 2 b O TH D,

Table 5. T1317 £ T J — I/ /HIVE ) —AFFEBKRDO LXR 7T A=A k /7 > # T =X MEMEOD g

™ 3
N0 N. O
O o
FiC ~
Ho' Lo Ho™ | ©
T1317 (1) 219
No. X R LogP hLXR hLXR B
ECso (UM) IG5 (uM) ECso (UM) IG5 (uM)
T1317 (1) - - 5.38 0.40 - 0.23 -
2 Si H 222 N.A. N.A. N.A. N.A.
3 Si Me 290 N.A. N.A. N.A. N.A.
4 Si Et 3.20 N.A. N.A. N.A. N.A.
5 Si CH,CF, 4.23 N.A. N.A. N.A. N.A.
6 Si mBu 4.05 N.A. 14 N.A. 29
7 Si Bn 3.92 N.A. N.A. N.A. N.A.
8 Si CH,CH,Ph 4.32 N.A. N.A. N.A. N.A.
9 Si CH,CH,0OMe 2.81 N.A. N.A. N.A. N.A.
10 Si CH,COOMe 2.79 N.A. N.A. N.A. N.A.
11 C H 1.79 N.A. N.A. N.A. N.A.
12 C Me 245 N.A. N.A. N.A. N.A.
13 C Et 2.75 N.A. N.A. N.A. N.A.
14 C CH,CF, 3.70 N.A. N.A. N.A. N.A.
15 C mBu 3.60 N.A. 38 N.A. 30
16 C Bn 3.52 N.A. 13 N.A. 14
17 C CH,CH,Ph 3.88 N.A. 10 N.A. 12
18 C CH,CH,0OMe 2.35 N.A. N.A. N.A. N.A.
19 C CH,COOMe 2.35 N.A. N.A. N.A. N.A.

N EOREHEL 2 24 U758 R W T HIEMREH 21T > 72 & & A, T1317 13 LXRo/B 1% L
RV T=A & LTHERT 28, 7 7 = /I eE ) —AFFEEEROWNTIS LXRWB 7 =
A MEMHEEZA L TWRWZ ERP LN E R o7, ZiUL, EAEER pfO~F 704 mE R
n¥L 7 u e (-C(CFs),0H) 1 LXR 7 A=A MNEMOFKBICEE THL Z L4 rBET5b
DTH D,
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Table 6. H/LRUPFE20 L A ) —)L 14, 2T ) —)L 5 OIEMAE D Ll

7\1\ /,o 7\1\ //O
ﬁ/©/ 1 O 10
F3C ~
°X
HO' ¢k, [:i] ROl [i:]
20 14,5
No. X LogP hPXR hRORa. hRORB hRORy hLXR a hLXR B hFXR
ECso (uM) ICsp (uM) EGso (uM) IG5 (M) | EGgo (uM)  ICso (M) | EGso (uM)
20 - 3.53 N.A. N.A. N.A. N.A. N.A. - N.A. - N.A.
14 C 3.70 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
5 Si 423 0.63 53 60 43 N.A. N.A. N.A. N.A. 11

Foo N ER RN TZrdaxoF sl ((CHCFR) ObHDIZEWNT, HILAR R 20 RV E )

—/L 14121%, AEREHI L 720 T OBRSZZERIC LT HIEMHER
—/L 5 121%. PXR. ROR, FXR izt L CiEMEN

WY 7 ROBBIEL LTI TH 5 i E RIET 5 b OCTh D,
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Table7. hvv /) —n/3 5 ~/I/§J}§5;§;MK0) PXR 7 2 = A MEMED LK

Fs;C
7\] /O /O
el Weps
FaC ©
No. X R LogP hPXR
ECs (uM)
2 Si H 222 24
3 Si Me 2.90 34
4 Si Et 3.20 1.9
5 Si CH,CF, 4.23 0.63
6 Si mBu 4.05 6.5
7 Si Bn 3.92 3.2
8 Si CH,CH,Ph 432 14
9 Si CH,CH,0OMe 2.81 42
10 Si CH,COOMe 2.79 1.4
11 C H 1.79 4.6
12 C Me 245 N.A.
13 C Et 2.75 N.A.
14 | ¢ CH,CF, 3.70 NA.
15 C mBu 3.60 1.1
16 C Bn 3.52 N.A.
17 C CH,CH,Ph 3.88 N.A.
18 C CH,CH,0OMe 2.35 N.A.
19 C CH,COOMe 2.35 N.A.

DT, INE ) = AFFEERILIPXR 7 =R MEERRWEDRZWR, T ) —EaeT
FNEMEZ B L TWD 2 Enb, ZRRBIR T2 7 A FRFICEHR (DLE ) —Linby T ) —L
IZEH) $52& T, PXRT A=A MEWREBLTL2EMAH L2 ERHLNERD | £,
BN FE—DOHE, £2TOY 7 ) — /WIS T 200 E 7 —/L XD LogP Ay ((FH)0.44) &
WZEND, ZRIRFIRT 2 A REFICER (DL —inb v T ) —VICER) 52k
T ALBWORREMES T 5 Z E R BN E o7z, LLEOKEEN G L& O ARTEMEDHE N
T 5L PXRT A=A MEVERRELT S L Bbh 523 LogP fEN WL E ) — Ly T ) —L
BT 5L, T ) —VDIHPXRT A=A MEMEZATLLENIZEAETHHLOT, 74
FAMA LT Z & T PXR OIEMEZFEL S 5 BRDBIFENMEOHIMLSNZ B D L E 2 Hivd,
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Table8. v/ ~/u//7 J —)ViBEARD PXR 7 2= A MEM:D

B O
ﬁ/@/ o @/N %o
FaC © X
o7
T1317 (1) 2,3.8,10
No. R LogP hPXR hRORa.  hRORB  hRORy hLXR o hLXR 3 hFXR
EC,, (uM) 1C4o (M) ECyp (M) 1G4, (uM) | EGy, (uM)  IC,, (uM) | EC,, (uM)
T1317 (1) - 5.38 3.4 N.A. N.A. 3.0 0.40 - 0.23 - 34
2 H 222 24 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
3 Me 2.90 3.4 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
8 CH,CH,Ph 432 14 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.
10 CH,COOMe 2.79 1.4 N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A.

WSRO R, N LICKFRFEZHETHLT ) — 2, AFNVEEETHYT ) —13, 7
TR TFNIEEFETHYT ) =8, ATFNTRATUEEAETLEYT 7 —/L 1013, MOBRNZE
BRIZHT L TIRESEZ R I, PXREBEIRWZR T A=A M LTERHTAZEDBHLNE o T,

WIE Ry ¥xo v Ial—iay

His40% ‘

Figure17. ~7 /—/L'5 & hPXR (£), BL U hRORy (i) D Ry F o FvIal—a v
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T1317 & hLXRo *, hLXRB %, hPXR * hRORy ¥ & o X #idil Sis NHE SN TV D720,
INHOREEELZHNWTCY T ) — V5D RyF 7y Ialb—a%f7>7-, RORy & Dk
ERHEE IR TIBIT OA~FH 7 du Faxs Fu AL EoT I 2L bKREEEEZ L
TWRWY, ¥F7 /=5 L RORy LD Ry XU 7 THRERIC, T/ — 5D 0HEIZEDT
J e bKREMEE LTV eo7- (Figure 17 ££), TS5 DOFEEN S, RORy DIFMIZITKHE
DX D B EER LY b ALEY ORISR R T 2 BUKMEHBEH O G NEETH D
AIREMES B D, AV E /) —/L 14 IZ RORy IZX T DIEMNELS . 7 /7 — /L B ITIEWERT O il
2D, ALEWDBUKMEDZERIZ L 25D s Lty

LXRo, LXRB, PXR & DItflfiETld, T1317 O~FH 704 mb Fu k7o Lk
ZIEI His 421, His 435, His407 LKFREAZ L TWe, 7/ — /L5 EPXRED Ky F
7 THREMEIC, 7/ —/V5 @ OH J&iX His 407 & /kF#E#EE %2 LT/ (Figure 17 4), T1317
IZIZPXR & LXR O FIZH T HIEERH VY . T 7 — /L 5ITIEPXR OAIIEERH Y . 1V
v =V 14 IR E OTEERFRO b e hoT= 2 L #E 2 5 &L PXR OIEMEIZIE OH JJEi1
DHIKMENEETH D2, LXR DIFVEIZIZBUKYE L OH DO EWEEIEE O SN EE TH D Z
&R ST,

34 Stefan Svensson.; Tove Ostberg.; Micael Jacobsson.; Carina Norstrom.; Karin Stefansson.; Dan
Hallén.; Isabel Climent Johansson.; Kristina Zachrisson.; Derek Ogg.; Lena Jendeberg. Crystal
structure of the heterodimeric complex of LXRa and RXRp ligand-binding domains in a fully
agonistic conformation. EMBO J. 2003, 22, 4625-4633.

35 Hoerer S.; Schmid A.; Heckel A.; Budzinski RM.; Nar H. Crystal structure of the human liver X
receptor beta ligand-binding domain in complex with a synthetic agonist. J. Mol. Biol. 2003, 334,
853-861.

36 Yu Xue.; Esther Chao.; William J. Zuercher.; Timothy M. Willson., Jon L. Collins.; Matthew R.
Redinbo. Crystal Structure of the PXR-T1317 Complex Provides a Scaffold to Examine the Potential
for Receptor Antagonism. Bioorg. Med. Chem. 2007, 15, 2156-2166.

37 Fauber BP.; de Leon Boenig G.; Burton B.; Eidenschenk C.; Everett C.; Gobbi A.; Hymowitz SG.;
Johnson AR.; Liimatta M.; Lockey P.; Norman M.; Ouyang W.; René O.; Wong H. Structure-based
design of substituted hexafluoroisopropanol-arylsulfonamides as modulators of RORc. Bioorg. Med.

Chem. Lett. 2013, 23, 6604-6609.
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8 AEDOE LD

ARFZETlE, BB LR ICBIT AT ) —VOFRMEEIERT 5720, N—7 L ta 7L a
—VORBEEE LTOVT ) — &R L, T1817 ¥ 7 / — VB ER OG- B ATV,
Wbt - IS A R Uz, @5 Y . T1317 1213 LXRa/B, FXR, PXR, RORy(Zxf LiFtk
WEBO LT, T /) —USIZIE FXR 28— ¥ L7 = MEME, PXR 7 2 =2 &M, ROR
AN =AT T= A MEVEDO R PR bivle, —JF7, W/ —/b 141213 LXRa/B. FXR, PXR,
ROR D WFHUZX L CHIEGMENTRD HiLe oo, IEEDE N, T/ — =71t n
TV —UZ BT DIREEOERME & | BB OMERICE D b DB BND, F iR
DOFER, PXR BT =2 hZ AT 5 Z LTk Lic, 20X 9 e f{bBWid PXR O HE 72
%A PR REMEI S PXR 245/ & L7 ERIFZEICEHBR T X 2 AREMEDN H D, AWFFRORERIZ, &
Z ) =N ERTEAL A ORI BT, TEN - B WEEZ [ LSS Ao F ARt T v a vk
RHZLETRERTDHHDTHD,
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H3® AR FUNEONFERIL L L DY T ) — VRO ERNA AEORG
L AT R

AM80 (k&4 - # I \aT7 v s T A/ LA 7)) 1T 0 F &Y, HEDIZ L - TAl
BMINLAWRLT /A4 RTHY, ATRADEKT F v/ Ths (Figure 18) *, Am80 1%, Z=fl
DT NTZAFNT ET7k RaF 7% L g T ATRA OLEMOMEGE ML, 7 I RS &
BB T ATRA DA VIRF DVIRIZN e 2 8% “EE G 2B L TV D, ATRAIZE X I A
D—FETHHLT /A VBOH L, 2TO_EEAD trans M4 & 57 all-trans 2K TH 5
(Figure 18), ATRA [Z 1960 k., ZA 2D u L attlZ k> TEX IV ANBRAZ Y —= 7
ARSI, BIETIE=F RV IFORKERMS L LTUASHNSITWS, Am80 1%, MRl
BHEERE A s (APL, acute promylocytic leukemia) DE#EH L L THWHNATW5H, APL Tl
AT A% 12 X Y RARa (retinoic acid receptor o, L F / A Ve ko) ORERENINIZ B TE
. FOREER, AN ERFICHE - RATE P, BAfk (A +% *, Am80 13 RARa
OT7 T=A K& LTEMH L RARaZIEMALT 5 Z & T, MO b - A R S8, FHEfia
B (7R b=y A) 1LY AR ZSER S E 5 &b Tng ¥,

X

40 ATRA
Am80

zT
o
I
/
4
/
4
2

Figure 18. Am80 & ATRA Dk

38 Hiroyuki Kagechika, Emiko Kawachi, Yuichi Hashimoto, Koichi Shudo, Toshiyuki Himi.
Retinobenzoic acids. 1. Structure-activity relationships of aromatic amides with retinoidal activity.
J. Med. Chem. 1988, 31, 2182

39 HARA B MFBEIERILFEZE 7 L—7 (JALSG), FA—2L_— 12, BilfEOJRA |

http://www.jalsg.jp/leukemia/cause.html
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%28 WHERNE L T A

BT A RORABFRIZB WY 77—~ a7 47 & LTOIARF D VIRITNAE L
INTEY LEEBMALZFFIZ I WA LT /A ROBEBNTIZE A L SITHRW FLE,
BEICCHPI LIEE T v 7 ) — VR IR OREEHRIE L LTHRATH D Z & 2R
L7z, 22T, Am80 DANAKX I NEE T T ) — NV HSA~FH T 04 Fado 7 e e
NEEBUTALEME AR L, IEEFM AT O 2 & T, T ) —VER VR X U VO
e UCHRET D RBME A RFT CTE D LB 2Tz, it g L LT, KBELR - T v
K L EEBARDBR BT -T2, VT /) —VEN I VR F DV EONRBEERIELE L CRIATE
LD THIUE, VR F VIR FF MO AYEMAL A ORE R TL BRMEE 2 HERF L
OONRIRMEZ ] E S BT VERAR EICy T ) — VRN T B AR E 2 5, A% ORISR
FECBT DHERADIEZINT 2 Z SICERCE &2 61D,

H
N
o

40
Am80

suEy
.

R

Q

~ O “‘ CI)H OHCF |
[ ] . e 3 .
OH. » %Sl\ BLLJ<CF3 %Sl\ ;{H

Figure 19. 437 A > OIS
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3 ARAF— L

GFs 1.NaNO,, conc HCl, CFs L Buli THE GFs
H,0, 0°C, 20min H 78°C. 20min
o =, cPH  _-78°C, 20min_ SeH
HN 2.KIH0,0°Ctort | 2. DMF, THF, H
2 o/n, 79% (2steps) -78°Ctorto/n
45 46 19% (2steps) o 47

NaClO,, NaH,POy,, NH,
Me,C=CH(Me),
tBuOH-acetonitrile, CF3 CF3
0°C to rt o/n, 94% 49
- . C,93H H CF—O3H
HO EDC, DMAP N
o) DMF,rt o/n, 5
41

35%
48

Scheme 8. 7/ Ao 7 /La—/L 41 DERAF—L

b-~FH T2 RaXxera LT =1 v 45 ZHHFEFEELE L, U7 Vb Kl 2 48R
HZLTaA—KNK46 21572, 46 %V F AL L DMF #0452 L TT AT b K47 & L=k,
Vo= JBBIZ L O W VR R A8 & LT, HAVRU R4S LT 49 A SEDH T, H
K7 04a7va—)L 4l #8457,

PdCl, (5 mol %)
BPTBP (10 mol %)

i-Pr EtN (3 eq.)
NH NMP, 60°C, 4h ‘
Br IeMe Si.
H EtOSl‘*S‘|OEt H \ OEt

Br 49 N MeMe N
HOY@ EDC, DMAP o 0
rt, DMF, o/n
52

o quant. 51
50

1.0 M HOAc ag.
MeCN, rt, 2h

\N/\/SH H S\I\OH
L' o N
45% (2steps)
Scheme 9. ¥ /J —/)L 42 DEFHRAF— A
TINVR B0 2 HRFELE L, 7=V 249 LHEASEH & T, 7 RBL 2187, £D%

BEANSOS “12fEVy, PACl, & BPTBP FEF. 51 L VT h¥ v F R T A F AV VT U H RIS S
VYN ATIVE2 & LTtk KRGS HZ LTI 7 —v 42 2157,

40 Denmark, S. E.; Kallemeyn, J. M. Org. Lett. 2003, 5, 3483.
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BPTBP (9 mol %)
KF (5 eq.)
Me;Si-SiMe;

|
Br Si\
H DMPU, H,0, H \
N 100°C, 2.5h, 38% N
hedhiinbel bt d i
o) o)
43

Scheme 10. TMS /& 43 DA A % — 4

BEANSOS “H2hE, RO A ¥ — M CTE L7-7 21K 53 12 KF & BPTBP {7/ . ~%
Y AFNITT U ERIGESES 2L TTMS 1K 43 #1457,

Pd(dba), (3 mol %)
BPTBP (6 mol %)
i-ProEtN (3 eq.)
NMP, 60°C, 12h

[ H—Si(OEt)3 Si(OEt)3
Q/ 24% YQ/

(0] [¢]

Scheme 1l. I — RRUBUFHEERL NV 2> T v 7Y I RG
BRI 2T, By 5 2 — Va2 Sl LIEBEO 1 BER O b0 L TIER UEIET, Ak

WEAELZ W N = b2 v T % PAdfMEGAE T v 7Y v 7S, YU LVZ ATV EERK
T5HL0OMNH -7 (Scheme 8),

41 Lukas J. Goollen, Abdel-Rahman S. Ferwanah. Synlett 2000, 12, 1801.
42 Amy S. Manoso, Philip DeShong. J. Org. Chem. 2001, 66, 7449.
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0 |
H
NH, 54 N
- -
EDC, DMAP o
rt, DMF, o/n

49 80% 55

Pd(dba), (3 mol %)
BPTBP (6 mol %)
i-PryEtN (3 eq.)
NMP, 60°C, 12h
l\(le
H—Si(OEt),

1.0 M HOACc aq.
MeCN, rt, 2h

\N/\/SH
‘ -HCI

OEt
Si.
H \ OEt
N
(e}
56
(?H
Si.
\ OH

o

44 (54%)

o1

57 (0%)

Scheme 12. 7 > U A —/L 57 DEKRAF— A

ZIZT, NIZ MU TUBTVZRFTRATATTUINRAZ, 55D XD k& & FRIEED
S CRIGESE LY NV ATIVEG & LIz, VT ) — IV EAK LIZBED 2 Bef B Ok Thnk
DRTHET, VT UA ST BERTEX LD TIERW N EHE 27 (Scheme9), 7=V v
49 ZMMFFRLE L, ARV EESA SRS SEHZ & T, 7 X K55 #4572, Pd(dba), & BPTBP
FET, 55 LV XV ATFNT T U ERIESETth, MAKSETHZ LTI V4 —/ 57
ERE O L LEBSHIMIIESR T, DV IZE5 O | ML AW 44 D EAERM E LTED

iz,

T VA — L5 DAL, 2 ZFETC AR TCEL VAT a— 41, VT
J =V 42, TMS 1K 43, HEEHUK 44, 4 FED AmBO BIiE O AWIEMERHMN 21T - 72,
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5 AE TR
LR—HF =T =T kA

AMB0 & Z DFFEIR 41, 42 DLV F /) A NEEENZEAE (RARwBY. RXRo/B/y. RORa/Bly)
(T DIENE LY 72T =B UL R—F =V =0T v ALV FHli L7Z, RAR & RXR ([ZOW
TIE7 I=2 MEME, ROR ICOWTIEA VN — A7 T=2 NEMZZE L= (43, 44 13HEF
i) o

o) CF3 |
H Sion
H OH H P H \
N N N
0 o o)
Am80 41 42

4000000.0

RARa7” =2 MEME

3500000.0 T

3000000.0

2500000.0 -
2000000.0 -

1500000.0 -

1000000.0
500000.0 A

0.0 -

Am80 41 42 T1317 DMSO

Figure 20. Am80 & % DOFFE(K 41,42 O RARa T 2= A MEMEFEM

AMBO F5HLAR 41, 42 1ZIX A EEHE L 72 WO BN RIS LT H AR RIEMERTRD Hiv7e
7ro 7= (Figure 20 (Z13FE & L T RARaDFERZ R LT2),
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HL-60 43L& B E PEFEAL
bt hERENE B s HL-60 2 VW CL &k L7 ba¥ & Am80 D4y {bak EiE M 4 F74M L 72,
7a ha—/EFUTO®E) Th A,

4 i
£ % &

# & E = 5
fia L) ~ 3 )
& . | % >

i izl ~ & ~

3 H%
24 well plate \1/ \l/ | % | |

ITYRYRLIFa—7

Figure 21. HL-60 /3 {bFFEIEED 7' 2 h 2 —)1

R 0 OH.. OH |
H 3 s s
i i /N\n/©/ R= BLJ]\OH }*LJ<CF3 S

o) 40 M 42 43 44
Am80
60 r—
40
20
0 B
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DMSO ATRA Am80 41 42
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Figure 22. Am80 #HE (R D HL-60 /L7 85

TAduTa—L 41, BLR, T/ =421, V—RFThHD Am80 (T XE W RE A
VLT HHOD, sLiFEAITH D ATRA Z0FH 3% Z & 72 < HL-60 |Z%F L T 10uM T4k
HEILE 2 R T 2 E RN To, — KEBRIEE R 20 U T VB 48 O MEE (K 44 13 10uM
THRIEMEZ 2L RS oz, BEDORERNL, 7 /—, BLO, 74 a T La—ii
HL-60 /bR MEICBEE CTHD Z ERHL M E Rotz, A n T a—)L 4l LT ) —)b
42 7 RARoZ N L COMERBETEMEZ /R L T D O EE D, 2D OB IOV CHIER
ALTRY, 77— HL-60 EiF gl W THHTO L Z LR Lz EZ LT
%,
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FHHI AEOE LD

VT = NVEORBFEBRIE L L TORR D FREMEEZRETT << L0 — KRt EREE TH
LNV F DV EE B O AmB0 & M TSR] 21T o> 72, Am80 D VAR F VA T VA
07— T T ) — Vs L HL-60 il & W Tk B 8im Ol 217 - 72,
FORER, TAFduaTa—L4l, T ) —/L 4213 10uM THOLEEIEE AR T 2 LS
nEle oty —F., A FZLIOKBEERE /0T sk 48 RER WA 44 13 10uM TH
EEMEE 2L R E e olz, TORRIL, T 7 —VER I IVRF VRO MRERE L & LT
HATEXAAREEZRLEbDTHDH, VT ) — IVER IR F U AEOMNBEBERILE LTHHAT
X DD THIULX, TIVRF I NVEEEFFOMOAEYIEVA LAY OMEEREICI VT, BRVEE 2 HiFF
LRI ESE-WE AR STy T ) —VENIGH TE 2 REMEN H 5, BIE, 740
Tha— 41, ¥ T ) —/b 42 OHLEFEIE R BT I O W TRET Th D,
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FATE KRS

FAFHE RO RIZ BN T, 7 A RORFLF~OISHILRZ AR & LT, T1317 &£ Am80
D 2 OFEMEMIZ, VT ) —NIEORHEETE D LT #TEDIE LS ORI 21T > 7=, T1317
FEARTIE, 7 /e TrduaTra— Lotk BEO, EPIEHEOEWEI SN L,
VT ) —NVERAFTY T LA Faed e B EORBRERILE L TCRHTE S L AR
L7z, F7z, MERE O S, PXR BRI Y Ty ROAIRICEKII L, 20 X 5 efb&%1E PXR
DFE 72 2% EPEHEREMFIT S PXR AR & L2 EHAFEICHBRTE 2 b D LB X TV D, Am80 7%
WIRTIX, 7/ — vt 7dur i a— Rk RIIC HL-60 /M biFEEE 2 Rd 2 L 285
ML, TS OEHIEEN HL-60 /3L 8ANC R ©& 2 mlRetE 2ok Lo, AFFEORERIT,
BIFEEFICBIT DY T ) =V EDISHAWRMEZIERT 2 Z LICHEBRLIZEEZ TV D,
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ES 7
1. General

Melting points were determined by using a Yanagimoto hot-stage melting point apparatus and are
uncorrected. *H-NMR and **C-NMR spectra were recorded on a JEOL JNM-GX500 (500 MHz)
spectrometer. Chemical shifts are expressed in & (ppm) values with tetramethylsilane (TMS) as an
internal reference. The following abbreviations are used: s = singlet, d = doublet, t = triplet, q = quartet,
m = multiplet, br = broad. Electrospray ionization mass spectra (ESI-MS) and high resolution mass
spectra (HRMS) were recorded on a BRUKER micrOTOF spectrometer with Low Concentration Tuning
mix (G1969-85000). Flash column chromatography was performed on silica gel 60 Kanto Kagaku
(40-100 pm).

2. Synthesis of T1317 derivatives
2.1. N-(4-Bromophenyl)benzenesulfonamide (22)

To a solution of 21 (1.00 g, 5.81 mmol) in tetrahydrofuran (58.1 mL) was added
benzenesulfonylchloride (1.49 mL, 11.6 mmol) and pyridine (4.68 mL, 58.1 mmol) and the mixture was
stirred room temperature for 1.5 h. The reaction was then quenched with H,O, and the whole was
extracted with EtOAc. The organic layer was washed with brine and H,O, dried over anhydrous MgSQO,
and evaporated. The residue was purified by silica gel column chromatography (n-hexane/EtOAc = 3:1)
to give 22 as a white solid (1.53 g, 84%). ‘H-NMR (500 MHz, CDCls) & 7.79-7.77 (m, 2H), 7.56 (tt, 1H, J
= 7.4, 1.3 Hz), 7.46 (t, 2H, J = 8.0 Hz), 7.35 (dt, 2H, J = 9.4, 2.3 Hz), 6.98-6.94 (m, 3H). MS (TOF,
[M-H]) m/z 311, 309.

2.2. N-(4-bromophenyl)-N-methylbenzenesulfonamide (23)

To a solution of 22 (302 mg, 0.966 mmol) in dimethylformamide (9.66 mL) was added sodium hydride
(27.8 mg, 1.16 mmol) and the mixture was stirred room temperature for 30 min. lodomethane (72.2 puL,
1.16 mmol) was added, and the mixture was stirred at 80°C. The reaction was then quenched with H,O,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 5:1) to give 23 as a pale-yellow oil (267 mg, 85%). 'H-NMR (500 MHz, CDCls) &
7.59 (dg, 1H, J = 11.5, 2.6 Hz), 7.54 (dd, 2H, J = 8.6, 1.1 Hz), 7.49-7.45 (m, 2H), 7.42 (td, 2H, J = 6.0,
3.4 Hz), 6.97 (td, 2H, J = 5.9, 3.6 Hz), 3.15 (s, 3H). MS (TOF, [M+Na]) m/z 348, 350.

2.3. N-(4-bromophenyl)-N-ethylbenzenesulfonamide (24)
To a solution of 22 (312 mg, 1.00 mmol) in dimethylformamide (9.90 mL) was added sodium hydride
(28.8 mg, 1.20 mmol) and the mixture was stirred room temperature for 30 min. lodoethane (124 uL, 1.20

mmol) was added, and the mixture was stirred at 80°C. The reaction was then quenched with H,0, and
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the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 5:1) to give 24 as a pale-yellow oil (312 mg, 92%). 'H-NMR (500 MHz, CDCl;) &
7.58 (dd, 3H, J = 9.2, 7.4 Hz), 7.48-7.43 (m, 4H), 6.91 (td, 2H, J = 5.9, 3.6 Hz), 3.58 (q, 2H, J = 7.1 Hz),
1.07 (t, 3H, J = 7.2 Hz). MS (TOF, [M+Na]) m/z 362, 364.

2.4. N-(4-Bromophenyl)-N-(2,2,2-trifluoroethyl)benzenesulfonamide (25)

To a solution of 22 (766 mg, 2.46 mmol) in dimethylformamide (25.0 mL) was added sodium hydride
(88.4 mg, 3.68 mmol) and the mixture was stirred room temperature for 30 min. 2, 2, 2-trifluoroethyl
triflate (0.531 mL, 3.68 mmol) was added, and the mixture was refluxed for 1h. The reaction was then
quenched with H,0, and the whole was extracted with EtOAc. The organic layer was washed with brine
and H,0, dried over anhydrous MgSQO, and evaporated. The residue was purified by silica gel column
chromatography (n-hexane/EtOAc = 5:1) to give 25 as a white solid (659 mg, 68%). *H-NMR (500 MHz,
CDCly) & 7.62-7.60 (m, 3H), 7.49 (t, 2H, J = 7.7 Hz), 7.45 (d, 2H, J = 8.6 Hz), 6.92 (d, 2H, J = 8.6 Hz),
4.20 (q, 2H, J = 8.2 Hz). MS (TOF, [M+Na]) m/z 417, 415.

2.5. N-(4-bromophenyl)-N-butylbenzenesulfonamide (26)

To a solution of 22 (367 mg, 1.18 mmol) in dimethylformamide (11.8 mL) was added sodium hydride
(33.9 mg, 1.41 mmol) and the mixture was stirred room temperature for 30 min. 1-iodobutane (162 pL,
1.41 mmol) was added, and the mixture was stirred at 80°C. The reaction was then quenched with H,O,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 5:1) to give 26 as a pale-yellow oil (273 mg, 63%). 'H-NMR (500 MHz, CDCls) &
7.60-7.56 (m, 3H), 7.49-7.42 (m, 4H), 6.91 (dt, 2H, J = 9.2, 2.4 Hz), 3.50 (t, 2H, J = 6.9 Hz), 1.40-1.24
(m, 4H), 0.86 (3H, t, J = 7.4 Hz). MS (TOF, [M+Na]) m/z 390, 392.

2.6. N-benzyl-N-(4-bromophenyl)benzenesulfonamide (27)

To a solution of 22 (429 mg, 1.37 mmol) in dimethylformamide (13.7 mL) was added sodium hydride
(39.5 mg, 1.65 mmol) and the mixture was stirred room temperature for 30 min. Benzyl bromide (189 pL,
1.65 mmol) was added, and the mixture was stirred at 80°C. The reaction was then quenched with H,O,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 5:1) to give 27 as a pale-yellow oil (465 mg, 84%). 'H-NMR (500 MHz, CDCls) &
7.66 (dd, 2H, J = 8.6, 1.1 Hz), 7.62 (dg, 1H, J = 11.6, 2.6 Hz), 7.51 (dt, 2H, J = 12.4, 2.7 Hz), 7.32 (td, 2H,
J=5.9, 3.6 Hz), 7.21 (dtd, 5H, J = 20.0, 6.2, 3.0 Hz), 6.84 (td, 2H, J = 6.0, 3.4 Hz), 4.70 (s, 2H). MS
(TOF, [M+Na]) m/z 424, 426.
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2.7. N-(4-bromophenyl)-N-phenethylbenzenesulfonamide (28)

To a solution of 22 (327 mg, 1.05 mmol) in dimethylformamide (10.5 mL) was added sodium hydride
(43.1 mg, 1.26 mmol) and the mixture was stirred room temperature for 30 min. (2-bromoethyl)benzene
(170 pL, 1.26 mmol) was added, and the mixture was stirred at 80°C. The reaction was then quenched
with H,O, and the whole was extracted with EtOAc. The organic layer was washed with brine and H,0O,
dried over anhydrous MgSO, and evaporated. The residue was purified by silica gel column
chromatography (n-hexane/EtOAc = 5:1) to give 28 as a pale-yellow oil (265 mg, 61%). "H-NMR (500
MHz, CDCly) 6 7.56 (tdd, 3H, J = 8.5, 3.8, 2.3 Hz), 7.44 (dq, 4H, J = 7.4, 2.4 Hz), 7.26 (dq, 2H, J = 11.3,
2.7 Hz), 7.21 (dg, 1H, J = 10.0, 2.3 Hz), 7.10 (t, 2H, J = 4.3 Hz), 6.89 (td, 2H, J = 6.0, 3.4 Hz), 3.76-3.73
(m, 2H), 2.76 (dd, 2H, J = 8.9, 7.2 Hz). MS (TOF, [M+Na]) m/z 438, 440.

2.8. N-(4-bromophenyl)-N-(2-methoxyethyl)benzenesulfonamide (29)

To a solution of 22 (415 mg, 1.33 mmol) in dimethylformamide (13.3 mL) was added sodium hydride
(38.3 mg, 1.59 mmol) and the mixture was stirred room temperature for 30 min. 2-bromoethylmethylether
(150 pL, 1.59 mmol) was added, and the mixture was stirred at 80°C. The reaction was then quenched
with H,0, and the whole was extracted with EtOAc. The organic layer was washed with brine and H,0,
dried over anhydrous MgSO, and evaporated. The residue was purified by silica gel column
chromatography (n-hexane/EtOAc = 5:1) to give 29 as a crude oil (377 mg, 77%). This material was used

in the next step without further purification.

2.9. Methyl-N-(4-bromophenyl)-N-(phenylsulfonyl)glycinate (30)

To a solution of 22 (304 mg, 0.972 mmol) in dimethylformamide (9.72 mL) was added sodium hydride
(40.0 mg, 1.17 mmol) and the mixture was stirred room temperature for 30 min. Methyl bromoacetate
(108 pL, 1.17 mmol) was added, and the mixture was stirred at 80°C. The reaction was then quenched
with H,0, and the whole was extracted with EtOAc. The organic layer was washed with brine and H,0,
dried over anhydrous MgSO, and evaporated. The residue was purified by silica gel column
chromatography (n-hexane/EtOAc = 5:1) to give 30 as a crude oil (165 mg, 44%). This material was used
in the next step without further purification. MS (TOF, [M+Na]) m/z 405, 407.

2.10. N-(4-(hydroxydimethylsilyl)phenyl)benzenesulfonamide (2)

To a solution of palladium chloride (7.1 mg, 40.1 umol), 2-(di-t-butylphosphino)biphenyl (23.9 mg, 80.2
pmol) and 22 (250 mg, 0.801 mmol) in 1-methyl-2-pyrrolidinone (8.00 mL) was added
diisopropylethylamine (411 pL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (238 uL, 0.961 mmol) was added to the mixture and the mixture
was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CH3;CN (17.7 mL), 2-
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(dimethylamino)ethanethiol hydrochloride (28.4 mg, 0.200 mmol) and 0.1 M acetic acid (23.1 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 2:1) to give 2 as a colorless oil (14.2 mg, 6%). *H-NMR (500 MHz, DMSO-d6) &
10.38 (s, 1H), 7.79-7.77 (m, 2H), 7.62-7.58 (m, 1H), 7.57-7.53 (m, 2H), 7.37 (2H, d, J = 8.6 Hz), 7.08
(2H, d, J = 8.6 Hz), 5.76 (s, 1H), 0.16 (6H, s). *C-NMR (500 MHz, DMSO-d6) & 134.47, 133.41,
129.83, 127.16, 119.18, 1.09. HRMS (TOF) calcd for Cy4H;sNO3SSi 306.0615; found: m/z 306.0642
(M-H).

2.11. N-(4-(hydroxydimethylsilyl)phenyl)-N-methylbenzenesulfonamide (3)

To a solution of palladium chloride (8.2 mg, 46.2 umol), 2-(di-t-butylphosphino)biphenyl (27.6 mg, 92.4
pmol) and 23 (302 mg, 0.924 mmol) in 1-methyl-2-pyrrolidinone (9.20 mL) was added
diisopropylethylamine (474 uL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (274 uL, 1.11 mmol) was added to the mixture and the mixture
was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CHsCN (20.5 mL), 2-
(dimethylamino)ethanethiol hydrochloride (32.7 mg, 0.231 mmol) and 0.1 M acetic acid (26.7 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 2:1) to give 3 as a colorless oil (11.3 mg, 4%). *H-NMR (500 MHz, DMSO-d6) &
7.71 (tt, 1H, J = 7.2, 1.6 Hz), 7.59 (dt, 2H, J = 12.4, 2.7 Hz), 7.52 (tdd, 4H, J = 10.6, 5.3, 3.0 Hz), 7.09 (d,
2H, J=8.4, 2.0 Hz), 5.93 (1H, ), 3.13 (3H, 5), 0.23 (5, 6H). *C-NMR (500 MHz, DMSO-d6) 5 142.38,
139.98, 136.78, 134.12, 133.82, 129.82, 127.86, 125.73, 38.35, 1.09. HRMS (TOF) calcd for
C15H1gNO3SSiNa 344.0747; found: m/z 344.0758 (M+Na).

2.12. N-ethyl-N-(4-(hydroxydimethylsilyl)phenyl)benzenesulfonamide (4)

To a solution of palladium chloride (8.8 mg, 49.9 umol), 2-(di-t-butylphosphino)biphenyl (29.8 mg, 99.8
pmol) and 24 (340 mg, 1.00 mmol) in 1-methyl-2-pyrrolidinone (9.90 mL) was added
diisopropylethylamine (512 pL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (296 uL, 1.20 mmol) was added to the mixture and the mixture
was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CH3;CN (22.1 mL), 2-
(dimethylamino)ethanethiol hydrochloride (35.3 mg, 0.250 mmol) and 0.1 M acetic acid (28.8 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over

anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
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(n-hexane/EtOAc = 2:1) to give 4 as a colorless oil (8.5 mg, 3%). *H-NMR (500 MHz, DMSO-d6) & 7.69
(ddd, 1H, J=12.7, 5.0, 3.9 Hz), 7.35 (d, 4H, J = 4.6 Hz), 7.28 (dt, 2H, J = 8.2, 1.9 Hz), 6.81-6.78 (m, 2H),
5.70 (1H, s), 3.41-3.32 (m, 2H), 0.77-0.70 (m, 3H), 0.00 (s, 6H). **C-NMR (500 MHz, DMSO-d6) &
140.78, 139.69, 138.66, 134.26, 133.68, 133.59, 129.84, 129.36, 128.10, 127.74, 127.68, 45.60, 14.44,
1.05. HRMS (TOF) calcd for C;6H,;NO3SSiNa 358.0904; found: m/z 358.0886 (M+Na).

2.13. N-(4-(Hydroxydimethylsilyl)phenyl)-N-(2,2,2-trifluoroethyl)benzenesulfonamide (5)

To a solution of palladium chloride (7.1 mg, 0.0401 mmol), 2-(di-t-butylphosphino)biphenyl (23.9 mg,
0.0802 mmol) and 25 (142 mg, 0.802 mmol) in 1-methyl-2-pyrrolidinone (8.00 mL) was added
diisopropylethylamine (0.411 mL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (0.238 mL, 0.962 mmol) was added to the mixture and the
mixture was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CHsCN (8 mL), 2-
(dimethylamino)ethanethiol hydrochloride (28.4 mg, 0.201 mmol) and 1.0 M acetic acid (10.4 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 1:1) to give 5 as a colorless oil (36.1 mg, 26%). *H-NMR (500 MHz, DMSO) & 7.72
(t, 1H, J = 7.4 Hz), 7.65 (dd, 2H, J = 8.3, 1.4 Hz), 7.62-7.56 (m, 2H), 7.51 (d, 2H, J = 8.6 Hz), 7.08 (2H, d,
J = 8.6 Hz), 5.95 (1H, s), 4.57 (g, 2H, J = 8.8 Hz), 0.23 (6H, s). *C-NMR (500 MHz, CDCly) & 140.4,
140.2, 138.4, 134.3, 134.1, 133.4, 129.1, 128.6, 128.4, 127.8, 52.3, 52.1, 0.8, 0.1. HRMS (TOF) calcd for
C16H15FsNNaO,SSi 412.0621; found: m/z 412.0622 (M+Na).

2.14. N-butyl-N-(4-(hydroxydimethylsilyl)phenyl)benzenesulfonamide (6)

To a solution of palladium chloride (4.0 mg, 22.5 umol), 2-(di-t-butylphosphino)biphenyl (13.4 mg, 45.0
pmol) and 26 (166 mg, 0.45 mmol) in 1-methyl-2-pyrrolidinone (450 mL) was added
diisopropylethylamine (231 pL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (133 uL, 0.540 mmol) was added to the mixture and the mixture
was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CH;CN (10.0 mL), 2-
(dimethylamino)ethanethiol hydrochloride (16.0 mg, 0.113 mmol) and 0.1 M acetic acid (13.0 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 2:1) to give 6 as a colorless oil (15.8 mg, 10%). *H-NMR (500 MHz, DMSO-d6) &
7.71-7.68 (m, 1H), 7.59 (dq, 4H, J = 12.3, 2.8 Hz), 7.52 (dt, 2H, J = 8.2, 1.9 Hz), 7.04 (dd, 2H, J = 10.3,
1.7 Hz), 5.93 (s, 1H), 3.53 (t, 2H, J = 6.6 Hz), 1.28-1.25 (m, 4H), 0.81 (t, 3H, J = 7.2 Hz), 0.25 (s, 6H).
BC-NMR (500 MHz, DMSO-d6) & 140.73, 139.89, 138.48, 134.24, 133.58, 129.82, 128.00, 127.70,
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49.94, 30.22, 19.41, 13.91, 1.04. HRMS (TOF) calcd for CigH,sNOsSSiNa 386.1217; found: m/z
386.1206 (M+Na).

2.15. N-benzyl-N-(4-(hydroxydimethylsilyl)phenyl)benzenesulfonamide (7)

To a solution of palladium chloride (10.3 mg, 57.8 umol), 2-(di-t-butylphosphino)biphenyl (34.5 mg,
116 pmol) and 27 (465 mg, 1.16 mmol) in 1-methyl-2-pyrrolidinone (11.6 mL) was added
diisopropylethylamine (593 uL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (342 uL, 1.39 mmol) was added to the mixture and the mixture
was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CH3;CN (25.5 mL), 2-
(dimethylamino)ethanethiol hydrochloride (40.9 mg, 0.289 mmol) and 0.1 M acetic acid (33.2 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 2:1) to give 7 as a colorless oil (84.5 mg, 18%). 'H-NMR (500 MHz, DMSO-d6) &
7.75-7.72 (m, 1H), 7.67 (dd, 2H, J = 5.4, 3.2 Hz), 7.64-7.61 (m, 2H), 7.42 (dd, 2H, J = 6.3, 1.7 Hz), 7.26
(t, 4H, J = 2.3 Hz), 7.20-7.17 (m, 1H), 7.07 (d, 2H, J = 8.6 Hz), 5.86 (s, 1H), 4.81 (s, 2H), 0.19 (s, 6H).
B3C-NMR (500 MHz, DMSO-d6) & 140.48, 139.91, 138.58, 136.84, 134.06, 133.78, 130.00, 128.89,
128.41, 127.96, 127.85, 127.79, 53.85, 0.98. HRMS (TOF) calcd for C,;H,3NO3SSiNa 420.1060; found:
m/z 420.1083 (M+Na).

2.16. N-(4-(hydroxydimethylsilyl)phenyl)-N-phenethylbenzenesulfonamide (8)

To a solution of palladium chloride (5.6 mg, 31.8 umol), 2-(di-t-butylphosphino)biphenyl (19.0 mg, 63.6
pmol) and 28 (265 mg, 0.636 mmol) in 1-methyl-2-pyrrolidinone (6.36 mL) was added
diisopropylethylamine (0.326 mL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (0.188 mL, 0.763 mmol) was added to the mixture and the
mixture was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CHsCN (14.1 mL), 2-
(dimethylamino)ethanethiol hydrochloride (22.5 mg, 0.159 mmol) and 1.0 M acetic acid (18.4 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 2:1) to give 8 as a colorless oil (22.0 mg, 8%). *H-NMR (500 MHz, DMSO-d6) &
7.68 (tt, 1H, J = 6.9, 1.9 Hz), 7.58-7.52 (m, 6H), 7.26 (dd, 2H, J = 9.7, 4.6 Hz), 7.20 (dt, 1H, J = 10.5, 2.6
Hz), 7.13 (2H, t, J = 4.0 Hz), 7.05 (2H, d, J = 8.6 Hz) 5.96 (1H, s), 3.79 (t, 2H, J = 7.4 Hz), 2.64 (t, 2H, J
= 7.4 Hz), 0.26 (6H, s). BC-NMR (500 MHz, DMSO-d6) & 140.84, 139.83, 138.59, 138.30, 134.27,
133.64, 129.82, 129.25, 128.87, 128.05, 127.73, 126.89, 51.73, 1.07. HRMS (TOF) calcd for
C,H2sNO3SSiNa 434.1217; found: m/z 434.1187 (M+Na).
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2.17. N-(4-(hydroxydimethylsilyl)phenyl)-N-(2-methoxyethyl)benzenesulfonamide (9)

To a solution of palladium chloride (9.0 mg, 51.0 umol), 2-(di-t-butylphosphino)biphenyl (30.4 mg,
0.102 mmol) and 29 (377 mg, 1.02 mmol) in 1-methyl-2-pyrrolidinone (10.2 mL) was added
diisopropylethylamine (0.523 mL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (0.302 mL, 1.22 mmol) was added to the mixture and the
mixture was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CH;CN (22.5 mL), 2-
(dimethylamino)ethanethiol hydrochloride (36.1 mg, 0.255 mmol) and 0.1 M acetic acid (29.3 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 2:1) to give 9 as a colorless oil (14.0 mg, 4%). 'H-NMR (500 MHz, DMSO-d6) &
7.69 (dg, 1H, J = 10.3, 2.4 Hz), 7.60-7.58 (m, 4H), 7.52-7.50 (m, 2H), 7.05-7.03 (m, 2H), 5.95 (1H, s),
3.74-3.70 (m, 2H), 3.29 (t, 2H, J = 5.7 Hz), 3.15 (s, 3H), 0.24 (6H, 5). *C-NMR (500 MHz, DMSO-d6)
6 140.87, 140.15, 138.75, 134.24, 134.13, 133.62, 129.80, 128.27, 128.20, 127.72, 69.73, 58.37, 50.25,
1.04. HRMS (TOF) calcd for C;;H,3NO,SSiNa 388.1009; found: m/z 388.0994 (M+Na).

2.18. Methyl-N-(4-(hydroxydimethylsilyl)phenyl)-N-(phenylsulfonyl)glycinate (10)

To a solution of palladium chloride (3.5 mg, 0.0401 mmol), 2-(di-t-butylphosphino)biphenyl (11.8 mg,
39.5 pumol) and 30 (165 mg, 0.395 mmol) in 1-methyl-2-pyrrolidinone (3.95 mL) was added
diisopropylethylamine (203 pL) and the mixture was stirred at 60 °C under an argon atmosphere.
1,2-diethoxy-1,1,2,2-tetramethyldisilane (117 pL, 0.474 mmol) was added to the mixture and the mixture
was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CH;CN (8.78 mL), 2-
(dimethylamino)ethanethiol hydrochloride (14.0 mg, 98.8 umol) and 1.0 M acetic acid (11.4 mL) were
added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,O, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 2:1) to give 10 as a colorless oil (4.3 mg, 3%). *H-NMR (500 MHz, DMSO-d6) &
7.68 (ddd, 3H, J =16.2, 10.7, 2.1 Hz), 7.58 (ddd, 2H, J = 10.6, 5.7, 2.0 Hz), 7.49 (dd, 2H, J = 8.3, 2.0 Hz),
7.15 (td, 2H, J = 4.6, 2.9 Hz), 5.93 (1H, s), 4.56 (d, 2H, J = 5.2 Hz), 3.61 (d, 3H, J = 1.7 Hz), 0.22 (6H, s).
B3C-NMR (500 MHz, DMSO-d6) & 134.26, 133.85, 129.86, 127.71, 127.39, 52.62, 1.03. HRMS (TOF)
calcd for C;7;H,;NOsSSiNa 402.0802; found: m/z 402.0822 (M+Na).

2.19. Ethyl-4-(phenylsulfonamido)benzoate (32)
To a solution of 31 (2.00 g, 12.1 mmol) in tetrahydrofuran (121 mL) was added benzenesulfonylchloride

(4.65 mL, 36.3 mmol) and pyridine (9.76 mL, 121 mmol) and the mixture was stirred room temperature
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for 1.5 h. The reaction was then quenched with H,O, and the whole was extracted with EtOAc. The
organic layer was washed with brine and H,O, dried over anhydrous MgSQ, and evaporated. The residue
was purified by silica gel column chromatography (n-hexane/EtOAc = 3:1) to give 32 as a white solid
(6.38 g, quant.). *H-NMR (500 MHz, CDCly) 6 7.92 (td, 2H, J = 5.6, 3.2 Hz), 7.84-7.82 (m, 2H), 7.56 (it,
1H,J=7.4,1.3 Hz), 7.46 (td, 2H, J = 7.7, 3.1 Hz), 7.13 (dt, 2H, J = 9.0, 2.3 Hz), 7.08 (1H, s), 4.33 (g, 2H,
J=7.3Hz),1.36 (t, 3H, J = 7.2). MS (TOF, [M+Na]) m/z 328.

2.20. Ethyl-4-(N-methylphenylsulfonamido)benzoate (33)

To a solution of 32 (211 mg, 0.693 mmol) in dimethylformamide (6.93 mL) was added sodium hydride
(28.5 mg, 0.832 mmol) and the mixture was stirred room temperature for 30 min. Methyl iodide (51.8 uL,
0.832 mmol) was added, and the mixture was refluxed for 1h. The reaction was then quenched with H,0,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 5:1) to give 33 as a yellow oil (161 mg, 73%). ‘H-NMR (500 MHz, CDCls) § 7.97 (dt,
2H, J = 9.2, 2.3 Hz), 7.60-7.56 (m, 1H), 7.54-7.51 (m, 2H), 7.46-7.43 (m, 2H), 7.19 (dt, 2H, J = 9.2, 2.3
Hz), 4.37 (q, 2H, J = 7.3 Hz), 3.20 (s, 3H), 1.39 (t, 3H, J = 7.2 Hz). MS (TOF, [M+Na]) m/z 342.

2.21. Ethyl-4-(N-ethylphenylsulfonamido)benzoate (34)

To a solution of 32 (206 mg, 0.673 mmol) in dimethylformamide (6.70 mL) was added sodium hydride
(27.7 mg, 0.808 mmol) and the mixture was stirred room temperature for 30 min. Ethyl iodide (83.2 uL,
0.808 mmol) was added, and the mixture was refluxed for 1h. The reaction was then quenched with H,0,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 5:1) to give 34 as a yellow oil (181 mg, 81%). 'H-NMR (500 MHz, CDCls) &
8.00-7.97 (m, 2H), 7.58 (dg, 3H, J = 9.0, 2.5 Hz), 7.47-7.44 (m, 2H), 7.13 (dt, 2H, J = 9.0, 2.3 Hz), 4.38
(9, 2H, J = 7.3 Hz), 3.64 (g, 2H, J = 7.1 Hz), 1.39 (t, 3H, J = 7.2 Hz), 1.08 (t, 3H, J = 6.9 Hz). MS (TOF,
[M+Na]) m/z 356.

2.22. Ethyl-4-(phenylsulfonamido)benzoate (35)

To a solution of 32 (1.20 g, 3.92 mmol) in dimethylformamide (18.0 mL) was added sodium hydride
(188 mg, 7.84 mmol) and the mixture was stirred room temperature for 30 min. 2, 2, 2-trifluoroethyl
triflate (1.70 mL, 11.8 mmol) was added, and the mixture was refluxed for 1h. The reaction was then
guenched with H,0, and the whole was extracted with EtOAc. The organic layer was washed with brine
and H,0, dried over anhydrous MgSO, and evaporated. The residue was purified by silica gel column
chromatography (n-hexane/EtOAc = 5:1) to give 35 as a yellow solid (767 mg, 33% (2 steps)). *H-NMR
(500 MHz, CDCly) & 8.00 (dt, 2H, J = 9.0, 2.3 Hz), 7.63-7.58 (m, 3H), 7.48 (dt, 2H, J = 12.2, 2.9 Hz),
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7.13 (dt, 2H, J = 9.0, 2.0 Hz), 4.38 (q, 2H, J = 7.3 Hz), 4.25 (q, 2H, J = 8.2 Hz), 1.39 (t, 3H, J = 7.2 H2).
MS (TOF, [M+Na]) m/z 410.

2.23. Ethyl-4-(N-butylphenylsulfonamido)benzoate (36)

To a solution of 32 (206 mg, 0.673 mmol) in dimethylformamide (6.70 mL) was added sodium hydride
(27.7 mg, 0.808 mmol) and the mixture was stirred room temperature for 30 min. Ethyl iodide (83.2 uL,
0.808 mmol) was added, and the mixture was refluxed for 1h. The reaction was then quenched with H,O,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,0, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 5:1) to give 36 as a yellow oil (181 mg, 81%). '*H-NMR (500 MHz, CDCl;) §
8.00-7.97 (m, 2H), 7.58 (dg, 3H, J = 9.0, 2.5 Hz), 7.47-7.44 (m, 2H), 7.13 (dt, 2H, J = 9.0, 2.3 Hz), 4.38
(9, 2H, J = 7.3 Hz), 3.64 (g, 2H, J = 7.1 Hz), 1.39 (t, 3H, J = 7.2 Hz), 1.08 (t, 3H, J = 6.9 Hz). MS (TOF,
[M+Na]) m/z 356.

2.24. Ethyl-4-(N-benzylphenylsulfonamido)benzoate (37)

To a solution of 32 (206 mg, 0.675 mmol) in dimethylformamide (6.75 mL) was added sodium hydride
(27.8 mg, 0.810 mmol) and the mixture was stirred room temperature for 30 min. Benzyl bromide (93.0
pl, 0.810 mmol) was added, and the mixture was refluxed for 1h. The reaction was then quenched with
H,0, and the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried
over anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAcC = 5:1) to give 37 as a yellow solid (129 mg, 49%). *H-NMR (500 MHz, CDCl5) & 7.88
(dt, 2H, J = 9.0, 2.0 Hz), 7.65-7.60 (m, 3H), 7.52-7.48 (m, 2H), 7.21 (g, 5H, J = 2.5 Hz), 7.07 (dt, 2H, J =
9.0, 2.0 Hz), 4.77 (s, 2H), 4.33 (q, 2H, J = 7.1 Hz), 1.35 (t, 3H, J = 7.2 Hz). MS (TOF, [M+Na]) m/z 418.

2.25. Ethyl-4-(N-phenethylphenylsulfonamido)benzoate (38)

To a solution of 32 (201 mg, 0.658 mmol) in dimethylformamide (6.58 mL) was added sodium hydride
(27.1 mg, 0.790 mmol) and the mixture was stirred room temperature for 30 min. (2-Bromoethyl)benzene
(107 pL, 0.790 mmol) was added, and the mixture was refluxed for 1h. The reaction was then quenched
with H,0, and the whole was extracted with EtOAc. The organic layer was washed with brine and H,0,
dried over anhydrous MgSO, and evaporated. The residue was purified by silica gel column
chromatography (n-hexane/EtOAc = 5:1) to give 38 as a pale-yellow oil (73.8 mg, 27%). 'H-NMR (500
MHz, CDCls) 6 8.00 (dt, 2H, J = 8.8, 2.1 Hz), 7.55 (tdd, 3H, J = 11.4, 5.1, 3.7 Hz), 7.43 (td, 2H, J = 7.0,
1.7 Hz), 7.28-7.24 (m, 2H), 7.21 (dq, 1H, J = 10.0, 2.3 Hz), 7.11 (dq, 4H, J = 12.2, 3.4 Hz), 4.39 (q, 2H, J
= 7.3 Hz), 3.82-3.79 (m, 2H), 2.77 (dd, 2H, J = 8.9, 6.6 Hz), 1.40 (t, 3H, J = 7.2 Hz). MS (TOF, [M+Na])
m/z 432.
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2.26. N-(4-(2-hydroxypropan-2-yl)phenyl)benzenesulfonamide (11)

To a solution of 32 (329 mg, 1.08 mmol) in dry tetrahydrofuran was added methyl magnesium bromide
(2.60 mL, 2.37 mmol) under an Ar atmosphere at 0°C and the mixture was stirred same temperature for
3h. The reaction was then quenched with H,O, and the whole was extracted with EtOAc. The organic
layer was washed with brine and H,O, dried over anhydrous MgSO, and evaporated. The residue was
purified by silica gel column chromatography (n-hexane/EtOAc = 3:1) to give 11 as a orange solid (87.3
mg, 28%). *H-NMR (500MHz, CDCl3) §7.78 (t, 2H, J = 4.3 Hz), 7.54 (tt, 1H, J = 7.4, 1.3 Hz), 7.44 (t, 2H,
J=7.7 Hz), 7.35 (td, 2H, J=5.6, 3.2 Hz), 7.02 (dt, 2H, J = 9.0, 2.3 Hz), 6.76 (s, 1H), 1.52 (s, 6H).
3C-NMR (500MHz, CDCls) 5146.50, 142.17, 139.25, 139.15, 138.46, 135.50, 134.87, 133.14, 133.11,
129.14, 127.30, 126.48, 125.60, 121.71, 121.57, 112.51, 72.34, 31.80; HRMS (TOF) calcd for
C15H16NO3S 290.0845; found: m/z 290.0851 (M-H).

2.27. N-(4-(2-hydroxypropan-2-yl)phenyl)-N-methylbenzenesulfonamide (12)

To a solution of 33 (161 mg, 0.503 mmol) in dry tetrahydrofuran was added methyl magnesium bromide
(1.22 mL, 1.11 mmol) under an Ar atmosphere at 0°C and the mixture was stirred same temperature for
3h. The reaction was then quenched with H,O, and the whole was extracted with EtOAc. The organic
layer was washed with brine and H,0O, dried over anhydrous MgSO, and evaporated. The residue was
purified by silica gel column chromatography (n-hexane/EtOAc = 3:1) to give 12 as a yellow oil (115 mg,
72%). *H-NMR (500MHz, CDCl3) §7.58 (dt, 3H, J = 11.3, 2.7 Hz), 7.46 (dg, 2H, J = 10.2, 2.6 Hz), 7.42
(td, 2H, J=5.7, 3.2 Hz), 7.05 (dt, 2H, J= 9.2, 2.4 Hz), 3.16 (s, 3H), 1.57 (s, 6H). *C-NMR (500MHz,
CDCl;) 6148.36, 140.05, 136.69, 132.84, 128.84, 127.95, 126.47, 125.13, 72.44, 38.28, 31.88; HRMS
(TOF) calcd for C16H;9NO3SNa 328.0978; found: m/z 328.0960 (M+Na).

2.28. N-(4-(2-hydroxypropan-2-yl)phenyl)-N-ethylbenzenesulfonamide (13)

To a solution of 34 (181 mg, 0.542 mmol) in dry tetrahydrofuran was added methyl magnesium bromide
(1.31 mL, 1.12 mmol) under an Ar atmosphere at 0°C and the mixture was stirred same temperature for
3h. The reaction was then quenched with H,O, and the whole was extracted with EtOAc. The organic
layer was washed with brine and H,0O, dried over anhydrous MgSO, and evaporated. The residue was
purified by silica gel column chromatography (n-hexane/EtOAc = 3:1) to give 13 as a yellow oil (104 mg,
60%). 'H-NMR (500MHz, CDCl3) §7.63 (dt, 2H, J = 8.2, 1.6 Hz), 7.57 (tt, 1H, J = 7.4, 1.6 Hz), 7.45 (ddt,
4H,J=17.1,10.2, 2.8 Hz), 7.00 (dt, 2H, J = 9.0, 2.3 Hz), 3.59 (q, 2H, J = 7.1 Hz), 1.58 (s, 6H), 1.07 (t,
3H,J=7.2 Hz). BC-NMR (500MHz, CDCl3) 6148.90, 138.66, 137.29, 132.60, 128.86, 128.70, 127.72,
125.27,72.47, 45.79, 31.86, 14.17; HRMS (TOF) calcd for C;;H,3;NO3sSNa 342.1134; found: m/z
342.1122 (M+Na).

2.29. N-(4-(2-Hydroxypropan-2-yl)phenyl)-N-(2,2,2-trifluoroethyl)benzenesulfonamide (14)
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To a solution of 35 (156 mg, 0.402 mmol) in dry tetrahydrofuran was added methylmagnesium bromide
(0.971 mL, 0.884 mmol) under an Ar atmosphere at 0 °C and the mixture was stirred same temperature
for 3h. The reaction was then quenched with H,O, and the whole was extracted with EtOAc. The organic
layer was washed with brine and H,O, dried over anhydrous MgSQ, and evaporated. The residue was
purified by silica gel column chromatography (n-hexane/EtOAc = 3:1) to give 14 as a white solid (115
mg, 77%).*H-NMR (500 MHz, CDCls)  7.63-7.59 (m, 3H), 7.48 (t, 2H, J = 8.0 Hz), 7.43 (d, 2H, J = 8.6
Hz), 7.01 (d, 2H, J = 8.6 Hz), 4.21 (q, 2H, J = 8.2 Hz), 1.72 (s, 1H), 1.57 (s, 6H). MS (TOF, [M+Na]) m/z
417, 415.*C-NMR (500 MHz, CDCl;) & 150.0, 138.4, 137.5, 133.3, 129.08, 127.9, 125.7, 72.5, 52.4,
31.9. HRMS (TOF) calcd for  Cy7H1gFsNNaO3S  396.0852; found: m/z 396.0824 (M+Na).

2.30. N-(4-(2-hydroxypropan-2-yl)phenyl)-N-butylbenzenesulfonamide (15)

To a solution of 36 (194 mg, 0.538 mmol) in dry tetrahydrofuran was added methyl magnesium bromide
(1.29 mL, 1.18 mmol) under an Ar atmosphere at 0°C and the mixture was stirred same temperature for
3h. The reaction was then quenched with H,O, and the whole was extracted with EtOAc. The organic
layer was washed with brine and H,0O, dried over anhydrous MgSO, and evaporated. The residue was
purified by silica gel column chromatography (n-hexane/EtOAc = 3:1) to give 15 as a yellow oil (93.3 mg,
50%). 'H-NMR (500MHz, CDCl3) §7.58 (ddd, 3H, J = 16.2, 9.0, 5.0 Hz), 7.44 (dq, 4H, J = 18.8, 5.3 Hz),
6.99 (dt, 2H, J = 9.0, 2.3 Hz), 3.51 (t, 2H, J = 6.9 Hz), 1.58 (s, 6H), 1.40-1.27 (m, 4H), 0.86 (t, 3H, J =
7.2 Hz). ®C-NMR (500MHz, CDCls) 5148.79, 138.53, 137.58, 132.57, 128.83, 128.54, 127.74, 125.24,
72.47,50.45, 31.86, 30.33, 19.67, 13.69; HRMS (TOF) calcd for C19H,sNOsSNa 370.1447; found: m/z
370.1470 (M+Na).

2.31. N-benzyl-N-(4-(2-hydroxypropan-2-yl)phenyl)benzenesulfonamide (16)

To a solution of 37 (129 mg, 0.327 mmol) in dry tetrahydrofuran was added methyl magnesium bromide
(0.791 mL, 0.720 mmol) under an Ar atmosphere at 0°C and the mixture was stirred same temperature for
3h. The reaction was then quenched with H,O, and the whole was extracted with EtOAc. The organic
layer was washed with brine and H,0O, dried over anhydrous MgSO, and evaporated. The residue was
purified by silica gel column chromatography (n-hexane/EtOAc = 3:1) to give 16 as a yellow oil (79.2 mg,
63%). 'H-NMR (500MHz, CDCl5) §7.68 (dd, 2H, J = 8.3, 1.4 Hz), 7.61 (dq, 1H, J = 11.9, 2.6 Hz),
7.52-7.48 (m, 2H), 7.32 (td, 2H, J = 5.7, 3.4 Hz), 7.21 (tdd, 5H, J = 10.2, 6.0, 2.8 Hz), 6.94 (dt, 2H, J =
9.2, 2.3 Hz), 4.72 (s, 2H), 1.51 (s, 6H). **C-NMR (500MHz, CDCl3) 5148.76, 138.85, 137.51, 136.05,
132.79, 129.00, 128.64, 128.51, 128.45, 127.78, 127.69, 125.17, 72.41, 54.94, 31.76; HRMS (TOF) calcd
for Cx,H,3NO3SNa 404.1291; found: m/z 404.1298 (M+Na).

2.32. N-(4-(2-hydroxypropan-2-yl)phenyl)-N-phenethylbenzenesulfonamide (17)

To a solution of 38 (73.8 mg, 0.180 mmol) in dry tetrahydrofuran was added methyl magnesium
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bromide (0.436 mL, 0.397 mmol) under an Ar atmosphere at 0°C and the mixture was stirred same
temperature for 3h. The reaction was then quenched with H,O, and the whole was extracted with EtOAc.
The organic layer was washed with brine and H,0, dried over anhydrous MgSO, and evaporated. The
residue was purified by silica gel column chromatography (n-hexane/EtOAc = 3:1) to give 17 as a yellow
oil (25.8 mg, 36%). *H-NMR (500MHz, CDCls) §7.56 (tdd, 3H, J = 10.3, 5.0, 2.7 Hz), 7.46-7.42 (m, 4H),
7.27-7.24 (m, 2H), 7.19 (ddd, 1H, J = 10.6, 5.4, 2.0 Hz), 7.11 (t, 2H, J = 3.4 Hz), 7.01 (dt, 2H, J = 9.0, 2.3
Hz), 3.77-3.74 (m, 2H), 2.79-2.76 (m, 2H), 1.59 (s, 6H). *C-NMR (500MHz, CDCl;) 5149.03, 138.41,
138.18, 137.56, 132.70, 128.90, 128.59, 127.74, 126.62, 125.38, 72.48, 52.33, 35.27, 31.89; HRMS
(TOF) calcd for C3H,5NOsSNa 418.1447; found: m/z 418.1425 (M+Na).

2.33. N-(4-(2-((trimethylsilyl)oxy)propan-2-yl)phenyl)benzenesulfonamide (39)

A solution of 11 (275 mg, 0.943 mmol) in dimethylformamide (9.40 mL) was stirred 0°C, and imidazole
(257 mg, 3.77 mmol) was added to this solution, then was stirred 0°C. Trimethylsilyl chloride (239 uL,
1.89 mmol) was added, and the mixture was stirred 0°C for 1h. The reaction was then quenched with H,O,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. This material was used in the next step without further purification.
'H-NMR (500 MHz, CDCl3) 6 7.81 (s, 1H), 7.75 (d, 2H, J = 8.0 Hz), 7.48 (t, 1H, J = 7.4 Hz), 7.38 (t, 2H,
J =77 Hz), 7.26 (t, 2H, J = 4.3 Hz), 7.03 (d, 2H, J = 8.6 Hz), 1.48 (s, 6H), 0.00 (s, 9H). MS (TOF,
[M+Na]) m/z 386.

2.34. N-(4-(2-hydroxypropan-2-yl)phenyl)-N-(2-methoxyethyl)benzenesulfonamide (18)

To a solution of 39 in dimethylformamide (7.00 mL) was added sodium hydride (57.7 mg, 1.68 mmol)
and the mixture was stirred room temperature for 30 min. 2-bromoethyl methyl ether (237 uL, 2.52
mmol) was added, and the mixture was stirred at 80°C. The reaction was then quenched with H,0, and
the whole was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 2:1), and trimethylsilyl group was removed, to give 18 as a pale-yellow oil (22.8 mg,
9%). *H-NMR (500 MHz, CDCl3) 6 7.63 (dt, 2H, J = 8.2, 1.6 Hz), 7.57 (tt, 1H, J = 7.4, 1.3 Hz), 7.47-7.40
(m, 4H), 7.01 (td, 2H, J = 5.6, 3.2 Hz), 3.71 (t, 2H, J = 6.3 Hz), 3.43 (t, 2H, J = 6.3 Hz), 3.26 (s, 3H), 1.56
(s, 6H). 13C-NMR (500MHz, CDCls) §149.14, 138.70, 137.90, 132.73, 128.87, 128.74, 127.71, 125.37,
72.43,70.12, 58.74, 50.42, 31.86. HRMS (TOF) calcd for C;gH,3NO4SNa 372.1240; found: m/z 372.1230
(M+Na).

2.35. N-(4-(2-hydroxypropan-2-yl)phenyl)-N-(phenylsulfonyl)glycinate (19)
To a solution of 39 in dimethylformamide (9.40 mL) was added sodium hydride (77.6 mg, 2.26 mmol)

and the mixture was stirred room temperature for 30 min. Methylbromoacetate (313 uL, 3.39 mmol) was
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added, and the mixture was stirred at 80°C. The reaction was then quenched with H,0O, and the whole was
extracted with EtOAc. The organic layer was washed with brine and H,0O, dried over anhydrous MgSO,
and evaporated. The residue was purified by silica gel column chromatography (n-hexane/EtOAc = 2:1),
and trimethylsilyl group was removed, to give 19 as a yellow solid (295 mg, 86%). 'H-NMR (500 MHz,
CDCl3) 8 7.69 (t, 2H, J = 4.3 Hz), 7.58 (t, 1H, J = 7.4 Hz), 7.46 (dd, 2H, J = 10.6, 5.4 Hz), 7.41 (td, 2H, J
= 5.7, 3.4 Hz), 7.17-7.14 (2H, m), 4.40 (2H, s), 3.70 (s, 3H), 1.55 (s, 6H). 13C-NMR (500MHz, CDCl5)
6169.35, 149.36, 139.14, 138.22, 132.95, 128.88, 128.65, 127.83, 125.53, 72.43, 52.82, 52.44, 31.83.
HRMS (TOF) calcd for C1gH»;NOsSNa 386.1033; found: m/z 386.1026.

2.36. 4-(N-(2,2,2-trifluoroethyl)phenylsulfonamido)benzoic acid (20)

To a solution of 35 (213 mg, 0.550 mmol) in H,O-EtOH (H,O:EtOH = 1:3, 45.5 mL) was added LiOH*
H,0 (34.6 mg, 0.825 mmol) and the mixture was stirred at 80°C for 4h. The reaction was then quenched
with HCI, and the whole was extracted with EtOAc. The organic layer was washed with brine and H,0,
dried over anhydrous MgSO, and evaporated to give 20 as a white solid (529 mg, quant.). '"H-NMR (500
MHz, CDCl,) 6 8.06 (dt, 2H, J = 9.0, 2.0 Hz), 7.64-7.59 (m, 3H), 7.49 (t, 2H, J = 8.0 Hz), 7.19 (dt, 2H, J
= 9.0, 2.3 Hz), 4.27 (q, 2H, J = 8.0 Hz). *C-NMR (500 MHz, CDCl5) & 169.86, 143.90, 137.91, 133.72,
131.50, 129.42, 129.31, 129.14, 127.76, 124.73, 122.51, 52.30, 52.02, 51.74, 51.46. HRMS (TOF) calcd
for C15H11FsO4NS 358.0355; found: m/z 358.0374 (M-H).

3. Reporter gene assay

pcDNA3.1(-)-hRORal, pcDNA3.1(-)-hRORB1, pcDNA3.1(-)-hRORy1 and RORE-TK-Luc were
provided by Itsuu Laboratory. CMX-Gal4N-hLXRa-LBD, CMX-Gal4N-hLXRB-LBD,
CMX-Gal4N-hFXR-LBD, CMX-B-GAL, tk-MH100x4 was provided by Professor Dr. Makoto
Makishima (Nihon University School of Medicine). pVP16-PXR was constructed by insertion of
hPXR-ORF into the multiple cloning site of p\VVP16 plasmid (Clontech). HEK 293 cells were cultured in
DMEM containing 5% FBS, penicillin and streptomycin mixture at 37 °C in a humidified atmosphere of
5% CO2 in air. Cells were seeded at a density of 20% confluence/96-well plate 24 h prior to transfection.
Cells in each well were cotransfected with 150 ng of a nuclear receptor expression plasmid, 500 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 DMSO for 24 h. Treated cells were assayed for luciferase activity with a Wallac ARVO
SX 1420 Multilabel Counter (PerkinElmer). The luciferase activity of each sample was normalized by the

level of B-galactosidase activity. Each transfection was carried out in triplicate.

4. Determination of logP value by a HPLC method
We calculated of logP value based on the OECD Guideline for Testing Chemicals 117.5' The
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measurements were performed on a Inertsil ODS-4 (5 uM, 4.6 x 150 mm) (GL Science Inc., Japan) by
using a HPLC instrument (detector (MD-2010, JASCO), pump (PU-2080, JASCQ)). We used acetonitrile
and H,0 (50%:50%) as an organic modifier. As reference compounds, thiourea, benzyl alcohol, methyl

benzoate, 4-phenyl phenol, benzyl benzoate and dibenzyl were used.

5. Synthesis of Am80 derivatives
5.1. 1,1,1,3,3,3-hexafluoro-2-(4-iodophenyl)propan-2-ol (46)

To a solution of sodium nitrite (293 mg, 4.25 mmol) in H,O (6.9 mL) was added dropwise conc. HCl aq
(2.1 mL) at 0°C, and then 4-(Hexafluoro-2-hydroxyisopropyl)aniline (45) was added to the mixture and
stirred at 0°C for 20 min. A solution of KI (7.05 g, 42.5 mmol) in H,O (17.2 mL) was added dropwise to
the vigorously stirred above mixture at 0°C and stirring was continued room temperature overnight.
The solution was extracted several times with EtOAc. The organic layer was washed with H,O and
Na,S,03, and dried over anhydrous MgSQO,, and evaporated. The residue was purified by silica gel
column chromatography (n-hexane/EtOAc = 5:1) to give 46 as a colorless oil (560 mg, 79%). ‘H-NMR
(500 MHz, CDCly) & 7.81 (dt, 2H, J = 9.0, 2.0 Hz), 7.46 (d, 2H, J = 8.6 Hz), 3.71 (s, 1H). MS (TOF,
[M-H]) m/z 369.

1.2.4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)benzaldehyde (47)

To a solution of 46 (560 mg, 1.51 mmol) in THF (23.1 mL) at -78 °C was added dropwise n-BuLi in
hexane (1.60 M, 1.73 mL, 2.77 mmol) under an Ar atmosphere. The resulting mixture was stirred for a
further 30 min at the same temperature. N,N-dimethylformamide (214 pL, 2.77 mmol) was added and the
mixture was allowed to warm to room temperature and stirring was continued overnight. The reaction
was then quenched with H,O and extraction with EtOAc afforded an organic layer, which was washed
with brine and H,O, dried over anhydrous MgSQO, and evaporated. The residue was purified by silica gel
column chromatography (n-hexane/EtOAc = 5:1) to give 47 as a pale-yellow oil (29.4 mg, 11%).
'H-NMR (500 MHz, CDCl3) & 10.08 (s, 1H), 7.98 (dt, 2H, J = 8.4, 1.9 Hz), 7.93 (d, 2H, J = 8.6 Hz), 5.14
(s, 1H). MS (TOF, [M-H]) m/z 271.

1.3.4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)benzoic acid (48)

To a solution of 47 (66.2 mg, 0.243 mmol) in tBuOH-MeCN = 2:1 (2.4 mL) was added
2-methyl-1-butene (131 pL, 1.22 mmol) and the solution was stirred at 0°C. NaH,PO,4 (102 mg, 0.851
mmol) and NaClO, (68.8 mg, 0.760 mmol) was added and the mixture was allowed to warm to room
temperature and stirring was continued overnight. The reaction was then quenched with H,O and
extraction with EtOAc afforded an organic layer, which was washed with brine and H,O, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography

(n-hexane/EtOAcC = 1:1) to give 48 as a pale-yellow solid (66.0 mg, 94%). *H-NMR (500 MHz, CDCl5) &
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8.19 (dt, 2H, J = 8.8, 2.0 Hz), 7.86 (d, 2H, J = 8.6 Hz). MS (TOF, [M-H]) m/z 287.

14.
4-(1,1,1,3,3,3-hexafluoro-2-hydroxypropan-2-yl)-N-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthale
n-2-yl)benzamide (41)

To a solution of 48 (66.0 mg, 0.229 mmol) in N,N-dimethylformamide (2.3 mL) was added
1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride (66.0 mg, 0.344 mmol) and
N,N-dimethyl-4-aminopyridine (42.0 mg, 0.344 mmol) and the solution was stirred at room temperature.
5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-amine (49) was added and the mixture was stirred at
room temperature. The reaction was then quenched with HCI, and the whole was extracted with EtOAc.
The organic layer was washed with brine and H,O, dried over anhydrous MgSO, and evaporated to give
41 as a pale-yellow oil (38.1 mg, 35%). *H-NMR (500 MHz, CDCl3) & 7.89 (d, 2H, J = 8.0 Hz), 7.84 (d,
2H,J=8.6 Hz), 7.76 (s, 1H), 7.51 (s, 1H), 7.42 (d, 1H, J = 8.6 Hz), 7.32 (d, 1H, J = 8.6 Hz), 1.69 (s, 4H),
1.30 (s, 6H), 1.28 (s, 6H). *C-NMR (500 MHz, CDCls)  165.36, 146.04, 142.09, 136.82, 134.90, 133.44,
127.44, 127.18, 123.76, 121.47, 118.39, 118.27, 35.09, 35.05, 34.53, 34.13, 32.08, 31.92, 31.84. HRMS
(TOF) calcd for C,4H2sFsNO,Na 496.1682; found: m/z 496.1680 (M+Na).

1.5. 4-bromo-N-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)benzamid (51)

4-bromobenzoic acid 50 (989 mg, 4.92 mmol), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride (1.41 g, 7.38 mmol) and N,N-dimethyl-4-aminopyridine (901 mg, 7.38 mmol) was added
to a eggplant flask, and N,N-dimethylformamide (49 mL) was added, and the mixture was stirred. To the
solution 5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-amine (49) was added and stirred at room
temperature overnight. The reaction was then quenched with 2N HCI aqg., and the whole was extracted
with EtOAc. The organic layer was washed with brine and H,O, dried over anhydrous MgSQO, and
evaporated to give 51 as a white solid (2.99 g, quant.). '"H-NMR (500 MHz, CDCl) & 7.73 (t, 3H, J = 9.7
Hz), 7.61 (d, 2H, J = 8.6 Hz), 7.50 (s, 1H), 7.41 (dd, 1H, J = 8.6, 1.7 Hz), 7.31 (d, 1H, J = 8.6 Hz), 1.69 (s,
4H), 1.29 (s, 6H), 1.28 (s, 6H). MS (TOF, [M+Na]) m/z 408, 410.

1.6. 4-(hydroxydimethylsilyl)-N-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)benzamide
(42)

To a solution of palladium chloride (4.1 mg, 0.0232 mmol), 2-(di-t-butylphosphino)biphenyl (13.9 mg,
0.0465 mmol) and 51 (201 mg, 0.465 mmol) in 1-methyl-2-pyrrolidinone (4.6 mL) was added
diisopropylethylamine (238 pL, 1.39 mmol) and the mixture was stirred at 60 °C under an argon
atmosphere. 1,2-diethoxy-1,1,2,2-tetramethyldisilane (138 uL, 0.558 mmol) was added to the mixture and
the mixture was stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CH3;CN (10 mL),

2-(dimethylamino)ethanethiol hydrochloride (16.5 mg, 0.116 mmol) and 1.0 M acetic acid (13.4 mL)
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were added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,0,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,0, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 3:1) to give 42 as a pale-yellow solid (80 mg, 45%). 'H-NMR (500 MHz, CDCl5) &
10.08 (s, 1H), 7.89 (d, 2H, J = 8.0 Hz), 7.69-7.68 (m, 3H), 7.57 (dd, 1H, J = 8.6, 2.3 Hz), 7.28 (d, 1H, J =
8.6 Hz), 6.05 (s, 1H), 1.64 (s, 4H), 1.25 (s, 6H), 1.23 (s, 6H), 0.28 (s, 6H). *C-NMR (500 MHz, CDCl5) &
165.87, 145.13, 145.01, 140.30, 137.17, 136.05, 133.39, 127.10, 126.96, 118.76, 118.50, 34.53, 34.08,
32.20, 32.17, 1.08. HRMS (TOF) calcd for Cy3H3oNO,Si 380.2040; found: m/z 380.2042 (M+Na).

1.7.  4-(hydroxydimethylsilyl)-N-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)benzamide
(43)

To a solution of tris(dibenzylideneacetone)dipalladium(@) (7.6 mg, 8.31  umol),
2-(di-t-butylphosphino)biphenyl (7.4 mg, 24.9 umol), potassium fluoride (80 mg, 1.38 mmol) and 53
(120 mg, 0.277 mmol) in N,N'-dimethylpropyleneurea (8.3 mL) was added H,O (100 plL) and
hexamethyldisilane (68.0 uL, 0.332 mmol), and the mixture was stirred at 100 °C for 2h under an argon
atmosphere. The reaction mixture was cooled to rt and quenched with H,O, and the whole was extracted
with EtOAc. The organic layer was washed with brine and H,O, dried over anhydrous MgSQO, and
evaporated. The residue was purified by silica gel column chromatography (n-hexane/EtOAc = 10:1) to
give 43 as a white solid (40 mg, 38%). "H-NMR (500 MHz, CDCl,) & 7.83 (d, 2H, J = 8.0), 7.72 (s, 1H),
7.64 (d, 2H, J = 8.6 Hz), 7.55 (s, 1H), 7.41 (dd, 1H, J = 8.3, 2.6 Hz), 7.31 (d, 1H, J = 8.6 Hz), 1.69 (s, 4H),
1.31 (s, 6H), 1.28 (s, 6H), 0.30 (s, 9H). **C-NMR (500 MHz, CDCls) & 133.79, 127.35, 126.06, 35.15,
34.09, 31.94, 31.90, -1.19. HRMS (TOF) calcd for Cy4H3;NOSi 378.2248; found: m/z 378.2236 (M-H).

1.8. 4-iodo-N-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)benzamide (55)

4-iodobenzoic acid (1.22 g, 4.918 mmol), 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
hydrochloride (1.414 g, 7.38 mmol) and N,N-dimethyl-4-aminopyridine (0.901 g, 7.38 mmol) was added
to a eggplant flask, and N,N-dimethylformamide (49 mL) was added, and the mixture was stirred. To the
solution 5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-amine 49 (1 g, 4.918 mmol) was added and
stirred at room temperature overnight. The reaction was then quenched with 2N HCI ag., and the whole
was extracted with EtOAc. The organic layer was washed with brine and H,O, dried over anhydrous
MgSO, and evaporated to give 55 as a white solid (1.71 g, 80%). *H-NMR (500 MHz, CDCls) & 7.83 (d,
2H, J = 8.6 Hz), 7.71 (s, 1H), 7.59 (d, 2H, J = 8.0 Hz), 7.51 (s, 1H), 7.41 (dd, 1H, J = 8.6, 2.3 Hz), 7.30 (d,
1H, J = 8.6 Hz), 1.69 (s, 4H), 1.29 (s, 6H), 1.27 (s, 6H). MS (TOF, [M-H]) m/z 432.

1.9. N-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydronaphthalen-2-yl)benzamide (44)
To a solution of Pd(dba), (8.9 mg, 0.0154 mmol), 2-(di-t-butylphosphino)biphenyl (9.2 mg, 0.0309
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mmol) and 55 (223 mg, 0.515 mmol) in 1-methyl-2-pyrrolidinone (5.1 mL) was added
diisopropylethylamine (264 pL, 1.54 mmol) and the mixture was stirred at 60 °C under an argon
atmosphere. Diethoxymethylsilane (124 uL, 0.772 mmol) was added to the mixture and the mixture was
stirred at 60 °C for 4h. The reaction mixture was cooled to rt and CH;CN (11 mL),
2-(dimethylamino)ethanethiol hydrochloride (18.2 mg, 0.129 mmol) and 1.0 M acetic acid (14.8 mL)
were added and the resulting mixture was stirred at rt for 2h. The reaction was then quenched with H,0,
and the whole was extracted with EtOAc. The organic layer was washed with brine and H,0, dried over
anhydrous MgSO, and evaporated. The residue was purified by silica gel column chromatography
(n-hexane/EtOAc = 5:1) to not give 57 but give 44 as a pale-yellow solid (85.2 mg, 54%). *H-NMR (500
MHz, CDCly) 6 7.94 (s, 1H), 7.87 (d, 2H, J = 7.4 Hz), 7.56 (s, 1H), 7.52 (t, 1H, J = 7.4 Hz), 7.45 (t, 3H, J
= 6.9 Hz), 7.30 (d, 1H, J = 8.6 Hz), 1.69 (s, 4H), 1.29 (s, 6H), 1.28 (s, 6H). *C-NMR (500 MHz, CDCl5)
6 145.91, 141.56, 135.37, 131.82, 128.87, 127.37, 127.05, 35.14, 35.10, 34.53, 34.53, 34.09, 31.94, 31.91.
HRMS (TOF) calcd for CyH,4NO 306.1858; found: m/z 306.1856 (M-H).

6. HL-60 cell differentiation-inducing activity assay

HL-60 cells were seeded at a density of 1x10° or 2x10° cells/mL in 24-well plates and treated with test
compounds or the vehicle (0.5% DMSO) and incubated at 37°C under a 5% CO, atmosphere for 3 days.
The cells were then added PBS containing 0.2% NBT and 400 nM TPA in a 1:1 (v/v) ratio and incubated
at 37°C under a 5% CO, atmosphere for 30 min, and NBT positive cells were counted, and the cell

differentiation was evaluated morphologically by microscopy.
7. Reference

S1) OECD Guideline for Testing of Chemicals 117, Partition Coefficient (n-octanol/water), High
Performance Liquid Chromatography (HPLC) Method; March 1989.
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