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Ac acetyl

AcOEt ethyl acetate

AcOH acetic acid

AF-1 activation function 1

AIS androgen insensitity syndrome

AR androgen receptor

BCA bicinchoninic acid

BCA bicinchoninic acid

BF3 binding function 3

BIC bicalutamide

BINAP 2,2'-bis(diphenylphosphino)—1,1"-binaphthyl
BPA bisphenol A

Bu butyl

c cycro—

CAIS complete androgen insensitity syndrome
conc. concentrated

CSA 10—camphorsulfonic acid

DBD DNA binding domain

DCC dextran coated charcoal

DCE 1,2—dichloroethane

DHT dihydrotestosterone

DMAP N,N—dimethyl-4—amnopyridine

DMEM Dulbecco’s modified Eagle medium

DMF N,N—dimethylformamide

DMSO dimethylsuforxide

DMT-MM 4—(4,6-Dimethoxy—1,3,5—triazin—2—yl)-4—-methylmorpholinium Chloride n—Hydrate
Et ethyl

ESI electrospray ionization

ER estrogen receptor

EDCI 1-Ethyl-3—(3—dimethylaminopropyl)carbodiimide
EC50 half maximal (50%) effective concentration
FAB fast atom bomberdment

FBS fetal bovine serum

FSK forskolin

gal galactosidase
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GST

hAR
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Hex
HOBt
HRP

HSP

IPTG
LBD
mCPBA
Me
MeCN
MeOH
Ms
MS
MTPA
n.s.
NA
NMR
NT
NTD
o/n
OH—Flu
PAIS
PBS
Pent
Ph
PPAR
Pr
PSA
quant.
rt
RAR

RLU

glucocorticoid receptor

Glutathione S—transferase

hour

human androgen receptor

Human Embryonic Kidney

hexyl, hexane
1-hydroxybenzotriazole

horse radish peroxidase

heat shock protein

iso—

immunoprecipitation

Isopropyl 3 —D—1-thiogalactopyranoside
Ligand binding domain
m—chloroperbenzoic acid

methyl

acetonitrile

methanol

methanesulfornyl

mass spectrometry

o ~Methoxy— & —(trifluoromethyl)phenylacetyl
nonspecific

no activity

nuclear magnetic resonance

not tested

N terminal domain

overnight

hydroxyflutamide

partial androgen insensitity syndrome
phospahte buffered saline

pentyl

phenyl

peroxisome proliferator—activated receptor
propyl

prostate specific antigen

quantative

room temperature

retinoic acid receptor

relative luminescent unit
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TBAF

TBS

Tf

TFA

THF

TS

Ts

VDR

WB

streptoavidin

Spinal-Bulbar Muscular Atrophy
tetrabutylammonium fluoride
tert—butyldimethylsilyl
trifluoromethanesulfornyl
trifluoroacetic acid
tetrahydrofuran

testosterone

p—toluenesulfornyl

vitamin D receptor

western blot
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1.1 BAREIK
1.1.1 BRARBEBEH

BRAZEMEG. RRNICERTOA RNILEVREDIEBHESFLEYEY Y RETBEERFT
HO. BE - Mb - RKFAFEZRHID2EELKREZHEH-oTWS, EhCE 48 BREOKARBERNEET
EEINTVE" % ZLOBAZREEIN A, REREELREDREICEAD>THED, ZOLSBEED
AEENEUTEERINTWS, BIZIE. LF /1 VEZAEAE (RAR: Retinoic Acid Receptor) 73
ZZ2hTHZYINOTFY (1) BBERFLEEAEOAESEERNFmAERL LT T Oy
TH™%KRa (ERa:EstrogenReceptor a) 7Y IZARNTHBIIEFXFY 7Y (2) FADABEERE
LT RILAFYY — LEFERIGE R A r (PPAR: Peroxisome Proliferator-Activated Receptor
r) POAZARTHZEATVZY Y (3) d1 VAU VIERESRERE U TCFhZNEEGHI N TL
%,

H = | COOH \N/\/O O s
RSO Ghe & T e
o} Z o o7 NH

tamibarotene (1) tamoxifen (2) pioglitazone (3)
RAR agonist ER agonist PPARYy agonist

Fig. 1-1. EEGHIN TWSEBRZHREHY AV R

' Tanatani A. YAKUGAKU ZASSHI, 2007, 127, 341

? Maglich, JM,, Sluder A., Guan X., Shi Y., McKee, D.D., Carrick, K., Kamder, K. Willson T.M. Moore JT.,
Genome Biol, 2001, 2, RESEARCH0029, 1.

° Kagechika H., Kawachi E., Hashimoto Y., Himi T., Shudo K., J. Med. Chem., 1988, 31, 2182.

* Hashimoto Y., Petkovich M., Gaub MP., Kagechika H., Shudo K., Chambon P., Mol. Endcrinol, 1989,
3, 1046.

® Ward HW., Br. Med. J. 1973, 1, 13.

® Sugiyama Y., Shimura Y., Ikeda H., Arzneimittelforschung, 1990, 40, 43.



1.1.2 BARBED KA1 ViEE

—RICKAZEGRE . TEUTADNSFETORAXI VEEEZFLTWSZ NS TWS , A/B
T EARRIC ) Y RIEREFNREEEEZE S5 — T, E/F @i Y RMEKENGEGEEEEZIE S,
FEIC E/F SEIBIE U AY RDMES T2 U AHY RIEERT Y NOEET 272, UAY RfEERX 1> (LBD:
Ligand Binding Domain) & 6idn s Z ED% W\, C BIRIEBRZEAES O DNA E7lZz 79 % DNA
f&B R X > (DBD: DNA Binding Domain) &M 24t, D BIIEZRICHEITT 276D 7+ ILEC
INEET %, RARBHEICE T2 7 I /ERSIHERMIE DBD (40~95%). LBD (15~60%) TLE®ER
MEKBRESNTVEZ ENShTNES

H,N— A/B C D E/F — COOH
DAY RIEKER DNAREMEE #&B1T U AV RMKER
TR ] (DBD) VIFIL EEFAEI(LBD)

Fig. 1-2. BAZAGED R X 1 Vi

T RE REHR). HiE TR BIEEGET RSB EL T BEZR DD, EFRIA. 2007, p149.
f A th—(R). NH E{R). £AFHIEE FRIEERA 2012



1.1.3 BAZRABEN KGR XY (NTD)

BAZAERIL. LBD > DBD T 7 = /BEFERENS W & iFH SN TWS—ATNTD(N terminal
domain) ICEZMAITTHBE. ZORINPEERFEZARBRDOE TRELERDZ I ENRZEITESNS,
FIZIE, X704 RZREELTHSNTWS 7Y RO vEEAE (AR androgen receptor) 7))L
J)LF a4 RERERa (GRa: Glucocorticoid Receptor a) FRWNTD #HLTWS, —A. TX K
O7 Y RAE ERaPRILAF DY — LABTEFIDEEZAMAE PPARy (& 200 ZE(F E OLLEMIFE WL NTD
EHL.ES5ICEY XY D ZAMAKVDR: Vitamin D Receptor)®D NTD ICE > TldhdhH 20 %FETH %,
ZDELSRBREERHISH, NTD FZAZEEOBEED—B%E> TV EFETE, BALXOZEEBFEMND
WREDEAZ B8 T LTIENTD FEELRBEH TH D EEZS5ND. FICAARDZENTH S AR ICEWT
iF. ZOREIHN S, BREEICNT S NTD OFSIFMOREEICLERTRKEVWENEZIS5NSD, LH L. NTD

559 920
AR H2N—( )—( )—( ]—COOH

417 777
GRa ( HOH )

184 595
ERa C HOH )

135 505

PPARY CHOHA )

20 427

VDR l%*( :)‘{: :)
NTD DBD LBD

Fig. 1-3. RRMBHAZHED R X1 Vi

® Web ¥+ ~ Tuniprot; @ protein 7—% X— X (http://www.uniprot.org) IC YNk E 11T WL\ 2 B A RIED
fcoER = SR



1.2 7ROy VERHE AR
1.2.1 ARAE¥EYHYRELTOZY RO Y

7Y ROTVURERE AR & BIZRZEHD & UT. BRHPHE. PREERICERLTVS AR
TAMZTFAOY 4) »YeRAOFZAMZXAF7OY (DHT, 5) REDFZy ROTFYERRAMKEY HY REULT
EWEGTOES AL, BEOTREMCHA. BOMBRREEELHEEEETL VWS s TAMIT
OViFBERTHBSI N, BNOMREICA > . baBRTERICE > TELD L&D AR HMEDE L DHT Ic
THREIND, AR DIEEEICR BB RX 1> & LT, DNAEEARXr> (DBD) Dftt, UHY RS
Ry hEBL., YAY MEKENBESFEELEEES VA Y REE R XY (LBD). Y Y RIFKREFEHNRDR
ERESEIE(LZIES N RKifR X1~ (NTD) AHI5hTH D, BEFEE(LICE W TIE LBD & NTD (&5
MICHEREL TLWB EEZ 5N TWS,

OH

ot

I%HHE% Testosterone (4)
/ \
s
rROv >

OH
N;Eﬁ#'ﬁ I\\\ )( /r \/ 0’ 5a-reductase Y "
NTD i
( ) O <—O ‘o’

Dihydrotestosterone

DHT (5)
AR
DAY REES
DNAGES R X >/(LBD)
R X~ >~ (DBD)

Fig. 1-4. 7Y RO% Y & AR ERE

'° Keller ET., Ershler WB., Chang C., Front. Biosci, 1996, 1, d59.
" Johansen KL., Semin. Dial, 2004, 17, 202.
' Rasmusson G.H., Annu., Rep., Med., Chem., 1986, 22, 179.



1.22 ZYRAOTVICL D AR BEFHILO S FHEE

AR [HEE. flREICEW\W TR 3v U5 /XU E (HSP: heat-shock protein) &#E& L TWSIKEE
THEELTWS A, 7Y ROTY &EDRBEICHEWHSP OFBENRT 5. ZDHIE. AR O N Kifie CE
HBHDFRB B WNEAFRETHEIERT % N/C interaction & T AR OZBITHHET D, 2 BILDE",
BLDIAT IV FNR—4 =" DEEHEFE. DNA LICEET S AR response element (ARE) & Df&
BERT. ENEGTFOEEEE(LESIERIT 'S

/E%%Px4y

(NTD)

ZvRROgy

AR U jj 4 |\\\ f'ﬁ%é Testosterone (4) Dihydrotestosterone
KX >(LBD) DHT (5)
DNAfE&
R X >(DBD)
_____________________________ 1R
¢ : oo % S
® T T 0o

o .
SFRN/CHEEER . \ ‘ RESEMEL
BT c(:\:o%c’:ctl\ftor\ DNA |_>
e PAN/ANANAN/AN AR =S AN/AN/AN/AN/ANY
Fig. 1-5. 7> RAOY vic & % AR OEEEMAL S

" Pratt WB., Toft DO., Endocr., Rev., 1997, 18, 306.

'* van Royen ME., van Cappellen WA., de Vos C., Houtsmuller AB., Trapman J., J. Cell. Sci, 2012, 125,
1970.

'® Heinlein CA., Chang C., Endocr. Rev., 2002, 23, 175.

'® Shang Y., Myers M., Brown M. Mol. Cell, 2002, 9, 601.



1.3 AR B&EKRE

BIEI CIIERNZAE AR OEEEEIC D W TIREA S N TWLWBSDFHE Z Rz, R TIE AR Dz
EFEEHDZWE AR ZDHDHEET ZFEEICDWVWTIRNRS,

1.3.1 BIIZERD A

BN A IEKE TEUEDRERE_MONATHD. BATHEEOEIMNEEE B> TS, AR
Y RAT VR ENGBEEEC AR A DBBRERTH S EEZ SN TWD ). AR OEE ZIH|
FBHEROFITILYIR (7) "PEAILTIR (8) "RED AR 7 ¥ TR M RIZIRN A SRR
EUTERRIGEEINTWS, AR 7YY IZA ML BRI ABEIT—EDHREIEEM THZH. REA
BREICEDENILIZIRPTILIIRAARZIZARELTHWTUERSEEARDRFE "M 3T
ENHESNCE>TWD, DIz, THEES AR T 2EMEDESZIEAL AR 7Y T~
DRIBEARNIRETHRAICBEEINTED. 2012 FICFINETD AR PV I TR EFBERIER
% enzalutamide (9) ' FDA TEREhTWLW3BZ,

Negaliieg o ciC Bl

6 ;R = H ; Flutamide

7R =OH Hydroxyflutamide Bicalutamide (8) Enzalutamide (9)

Fig. 1-6. EEICEINTWS AR 7ZY# T~

" Hoffman RM., N. Engl. J. Med., 2011, 365, 2013.

'® Liao S., Howell DK., Chang TM., Endocinology, 1974, 94, 1205.

' Furr BJA. Tucker H., Urology, 1996, 47, 13.

* Fenton MA., Shuster TD., Ferting AM., Taplin ME., Kolvenbag G., Bubley GJ., Balk SP., Clin. Cancer
Res., 1997, 3, 1383.

' Hara T., Miyazaki J., Araki H., Yamaoka M., Kanzaki N., Kusaka M., Miyamoto M., Cancer Res., 2003,
63, 149.

? Bishr M., Saad F., Nat. Rev. Urol, 2013, 10, 522.



1.3.2 7Y RO¥YRHE (AIS) 22

7Y RO YR IFEMEEBEDO—D2TH D, 2 H5~10AIC 1T AOEIGTHRIEYS %, BHERILEVER
IBICE D BEADHEMUICEZEZE L 2D, ZYROTFYODMMEFEBEALIFIFALTHS, 7RO
Ty OREEDEEICK DELE (CAIS). HAE (PAIS) ([Ca¥EEI . CAIS @ 95%(F AR DEERNR
HATHDEEDLNTWD, ATH, W DHD ARLBD DRZEETIE DHT DEEEIELAEP ISR
HAMET T2 &SI TNBES,

1.3.3 REMMHEME (SBMA) 227 =

BREBEERZEMEIE (Spinal-Bulbar Muscular Atrophy : SBMA) & Kennedy 58 & (£ TW S B HRE
THEDOTELES = 2 —AVKR TH D X RERKICERET 5 AR B FDHE—exon ICFET S CAG U E—
NMCEBEBRERNROSND R TILY I VRD—DTHS.CAG ) E— MIBEEATIE 36 LUTEAN
SBMA BETIZ 38 ULEICB>TWB I ENHSNT WS, BEKIE 10 AHEH 1. 2 NiBEEDFD
RRTHD, BEIDRBICHT 2B REFESHEILS N TR,

# Mongan NP., Tadokoro-Cuccaro R., Bunch T., Hughes IA., Best Pract. Res. Cl. En., 2015, 29, 5609.
# Hornig NC., Ukat M., Schweikert HU., Hiort O., Werner R., Drop SL., Cools M., Hughes IA., Audi L.,
Ahmed SF., Demiri J., Rodens P., Worch L., Wehner G., Kulle AE., Dunstheimer D., MUller-RoBberg E.,
Reinehr T., Hadidi AT., Eckstein AK., van der Horst C., Seif C., Siebert R., Ammerpohl O., Holterhus PM.,
J. Clin. Endocrinol. Metab., 2016, 101(11), 4468.

* Szafran AT., Hartig S., Sun H., Uray IP., Szwarc M., Shen Y., Mediwala SN., Bell J., McPhaul MJ.,
Mancini MA., Marcelli M., PLoS One, 2009, 4(12), e8179.

* #EiERt > ¥ —web site(http://www.nanbyou.or jp/entry/234)

" Finsterer J., Eur. J. Neurol, 2009, 16, 556.

* La Spada AR., Wilson EM., Lubahn DB., Harding AE., Fischbeck KH., Nature, 1991, 352, 77.



1.4 AR-NTD DO #8iE - #ee

ZZET, KARBHRELTD AR, B5TICZ DEBEFIHHO D FHE, BEERRICDOWTIHRNTEf,
INSDHBEDTTICI > e BEEARIE. LBD &, LBD @ U AV RESRT Y NMcEEI 27y ROV %
REBEUCHBN AR EV2L—9—DFRLEAZEE > TWe I EIFRBETERW, UH URIEITIRA
£ 312 AR IE. AZRERE TRHICHERMENMEVWR X1 > TH 2 NTD ORI HBRII>TWD, £, &
HICHHEEERIICH LBD & IZBEBBEHBEBL TWB I ENFMSNTWS, AEITIE AR-NTD DRSO
BEEIEC D W TR B,

1.4.1 AR OBEBER

AR DIBEICDWTIFEBEDEIFH SN, RAAVEICARSNTWS, LBD FaNJy I RGED 2
RIBENEERI ENHSNTVNED, NTD iFan) v I ZRBEE UL BN EHNREBINTNSS, &
DZEMNS, AR-NTD [FERF -7 3IRTBEZIS RV, IIREEHICARLEREIRTH S I ENHSN
TW3, ZD&SBIEEREELEET 5 R X1 > IF—HRHIIC intrinsic disorder domain (ID R X+ >*)
EMENTWS, AR-NTD DS ETE L. LBD > DBD OEMEEBENSNTWS—AF T, NTD
DWERBENRIEBES MR > TLWRWENSEREZ S,

AR H2N—( NTD )—@BD}—C LBD )—COOH

____________________

\DBD &S

\PDBID:1R4I

\LBD

PDBID:40OEA

Fig. 1-7. AR D3z{hfExs

# McEwan IJ., Mol. BioSyst., 2012, 8, 82.
* Wright PE., Dyson HJ., J. Mol. Biol, 1999, 293(2), 321.



—REBEICHEWVWTH. NTD [CIFEFEREINFET %, FIZIE. N/Cinteraction DIRICEEE SN
% FQNLF E25ll. WHTLF B23InEES 3%, £fce ARDONTD ZO—R3 % exon 1 ICIEZ LY 2 (Q)
#1—R93 CAG DU E—NMEEPSUYY(G)Z1—RT3 GGC DU E— MEENIEELTED., &
DEDIRL DREBITIFBEAZLRHS5NSEY, CAG UE—KNBEL TIE. ZD#0DRUEF DI &
ST anNU v I ZADEIGHEMT 2ED 2 RIEEICHEEZS5Z 52", BDIEULHEE AR OEEEMR
DREICIEEE EMNCREBIDBERICH BT P> NREENTWS,

' He B., Kemppainen JA., Wilson EM., J. Biol. Chem., 2000, 275, 22986.

%2 Sasaki M., Kaneuchi M., Sakuragi N., Fujimoto S., Carroll PR., Dahiya R., Biochem. Biophys. Res.
Commun., 2003, 3712, 1244.

* Davies P., Watt K., Kelly SM., Clark C., Price NC., McEwan IJ., J. Mol. Endocrinol, 2008, 41, 301.

* Werner R., Holterhus PM., Binder G., Schwarz HP., Morlot M., Struve D., Marschke C., Hiort O., J. Clin.
Endocrinol. Metab., 2006, 91, 3515.

* Choong CS., Kemppainen JA., Zhou ZX., Wilson EM., Mol. Endocrinol, 1996, 10, 1527.

% Callewaert L., Christiaens V., Haelens A., Verrijdt G., Verhoeven G., Claessens F., Biochem. Biophys.
Res. Commun., 2003, 306, 46.



1.4.2 AR-NTD "B 53 % AR D #aeH 1

AR-NTD DH#EEFITEIC DWW THE K DIFENREINTWS, AR [ELBD #N U1 HY RMRENREE
SEMEEZEES—A T, NTD ZNA Ui A Y RIHRENREEEHE(EZES 2 ENFSNTWS, FIZIE.
protein kinase A (PKA) SEMEFIE LTSN TWS forskolin (FSK) U1 M AA>YD—&ETH S
interleukin 6 (IL-6) Ic & . ¥ 7 —ERBIC L 2V T FIUREEN LY VEMLE STERBIEM 0.
YNV EBEEERZN LY AY RIEKENLREEEE(tZEB> TE D, ZOEREREHIFZIRICOT
%, AR (TiZY Vb= SEOERBEMBEMMNERS 2. ZOIFEEALIINTD ICFEET I ENHSN
TW3*, Ffz. AR-NTD &HHEMRET 207779 —IF 150 A< ASNTWVWE 2% CD ZAxRY k
JLORIES, 7A7 7 —EIINT 2RO /R EDERGERI 5. HRBEMLY V/INIEEDIEE
ERICHEV. BEDIRTHBEICIHNDEENZ &I FEINTWS, Zhic&h. AR-NTD (& E—
D—RBEZFHERDNS. SHRGHEEHIEICELZENTE 2,

AR Hn—{ NTD ) pBD LBD

.
) 500 B
\ (@ B 1S

0806 j@
= 0. ] 5

A 3 vom
Fig. 1-8. AR-NTD O#gEHIHE DRI

¥ Ueda T., Bruchovsky N., Sadar MD., J. Biol. Chem., 2002, 277, 7076.

% Sadar MD., J. Biol. Chem., 1999, 274, 7T777.

* Gioeli D., Paschal BM., Mol. Cell. Endocrinol, 2012, 352, 70.

“ Callewaert L., Van Tiloorgh N,, Claessens F., Cancer Res., 2006, 66, 543.

* Heermers HV., Tindall DJ., Endocr. Rev., 2007, 28, 778.

* Lavery DN., McEwan lJ., Biochem J., 2005, 391, 449.

“ Van de Wijngaart DJ., Dubbink HJ., van Royen ME., Trapman J., Jenster G., Mol. Cell. Endocrinol,
2012, 352, 57.

* Reid J., Kelly SM., Watt K., Price NC., McEwan IJ., J. Biol. Chem., 2002, 277(22), 20079.
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1.5 AR XT3 BIFILEM7 70—F

AR ODARRMEY HY RTHZBTAMXTOVA DHT &, AR QO#EEICTH T BENFLEY 7 7O0—F D
FOEULTELFEONTERLIELEEFEEETH S5, TD—AT, KBETEHOERS. H2\WEF>ROT
VHEITBZRATOA RBRICER T 2EMEROEEZBEMNE LT, X704 KRB, JEX70O4 RED AR
DAY R ZREINTE o UTIFDOBNZT %,

1.5.1 AR-LBD 7 J=X k

BRICEENMEID., BERILEVOEMETUTUERSHBREEETEICSWTIE. 7Y ROTVH#
FREEDNANSNDS, 2D AR P IZXNDEIEMARIE. ERU27 Y ROT Y OFEZ[CE - R
ITRODAEREHEILT D ETEENH D, ATOCRKE AR PIZAMEULTRERTFTANITOYY
DHT dfthic methyltrienolone (R1881; 10) i EMN K KHISNTWSBIEXTFTOA K& LTIELG121071
(11) *¥®, pyrazoline B89 2taY (12) “hrREShTWS (Fig. 1-9),

0 N N NCD/ o
H H

LG121071 (11) pyrazoline compounds (12)

methyltrienolone
R1881 (10)

Fig. 1-9. AR1BD 7 =X k

* Hamann LG., Mani NS., Davis RL., Wang X.-N., Marschke KB., Jones TK., J. Med. Chem., 1999, 42,

210.
* Zhang X., Li X., Allan GF., Sbriscia T., Linton O., Lundeen SG., Sui Z., J. Med. Chem., 2007, 50, 3857.

11



1.5.2 ARLBD 7Y% J=X bk

AR [FRIIZERD A DEBEIREBIENED, FBICRAR - EFMMEORENSBFEO 7 V¥ T A N EIFER
2BED AR 7V TZZANDEIENKH SN T WD, ZDeshH. AR DEEEHLZBET 2R EDF
{LEYDRIEAFRILEAICTONTWD, UTTIEZED—HEBNT %, ATOA RBIREFITZHDE
LTI, cyproterone acetate (13) “REMMSENTWVNDS, FERTOA RLEMIZF /U U BERERT
2 (14) “°v, 4 VEHFOVEREEY (15) “Oft. RF0O4 REROIEBIUIDEHILRS
VOBRICEM U L BEE (16) ', YT ZILATVBRIEEY (17) PReE. SHRREEDYH
YRS TWS (Fig. 1-10),

(O

CF3
fm DaV
(@) N N

H H °

cyproterone acetate (13)  quinoline compounds (14) isoxazole compounds (15)

N\~ " OH
B Ok
O HO >0 0
OH o]
carborane derivatives (16) DPP-0013 (17)

Fig. 1-10. AR1BD 7 v¥# =X k

* Neumann F., Elger W., Endokrinologie. 1966, 50, 209.

“ Hamann LG., Higuchi RI., Zhi L., Edwards JP., Wang X.-N., Marschke, KB., Kong, JW., Farmer, LJ.,
Jones TK,, J. Med. Chem., 1998, 41, 623.

* Ishioka T., Kubo A., Koiso Y., Nagasawa K., Itai A., Hashimoto Y., Bioorg. Med. Chem., 2002, 10(5),
1555.

P IRIRERENSRDY TAT—DEM, T I TIECB,H, DAFREEODEDNILRT Y EFATWNDS,
°' Fujii S., Goto T., Ohta K., Hashimoto Y., Suzuki T., Ohta S., Endo Y., J. Med. Chem., 2005, 48(14),
4654.

> Hosoda S., Tanatani A., Wakabayashi K., Makishima M., Imai K., Miyachi H., Nagasawa K., Hashimoto
Y., Bioorg. Med. Chem., 2006, 14, 5489.
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1.5.3 AR ICRT 2 FHHNBEDFLEHF77O0—F

1.5.1. 1.5.2#1Tld. ARLBD OUAHY RIFEERT v MNMCEAT 5 HENR AR EERAELEYM Z BN
ULT&Efco —ATRERDYAY RIEEART Y h ERRBBECLICIERT 2 2 & 2 BT U IcIFEEM AR &
EREED FIEEYDRIBMREN R INDDH D, BEARFHNTIE. EROUHY REEGRT Y M D
EALICIER L 5% AR (B &Y Z. FEHHEN AR TV 1L -9 —EERFEICT S, LUTICHZBN
¥3 (Fig. 1-11),

LBD OFRMEEBAICIFY Y REETLALOMIC AT I FARN—F —HhEET DAL FET 5. AR ZE2T
BAZEEE, A7 7 FR—=5—EDO LXXLLES] (L: Leu. X : FEOFI /) N U THAEERT
%, 97305 AR EZDAT7 IV FR—Y—DHEEERAZRAEL AR OREEHLZHEET 2EEWIE. |
REFANZZALDERD AR EV2L—F—THD., FIRIEDPARBANDICAN RTINS, DR
ICEDE, A7 IV FR—5— LD LXXLL ECHIER D Z &ML fe R T F REfifEx (18) DEIEMIRESNT
3%, ZOEYDRIRICE W TIE AR LIEREEE D L ILEDFLERETF I VT D RTFRIX
TA 7 ADFENANSNTWS, e, |ATIE. FFEIEZEZRAW in silico X7 ) —=>TIc LD,
LBD (cf7#E 9 5T % BF3 (Binding function 3) ICEAT % &SN TWS{LEEE (19) D®RE™
MR EINTW3B, Pyrole-imidazole polyamide (20) & AR ZDHDTId7%< ARE ICHEET S & T,
AR & DNA OfEaZHEEL. BEEGEFORRZMEET 29 2LEY L LTHRESNTWVD, k.
1-[3-(2-chlorophenoxy)propyl]-1H-indole-3-carbonitrile  (CPIC; 21) (. 160000 {t&#® HTS
hERBEINALAEYTHD. AR & DNA OREEEEET 22 ENRE SN TWS, LI LZDLEY
D AR D EDEBRLICKEE L TVWB D DIRETI RSN TR,

O St

AREDTZ IV FR—5—D BF3ICERRT 270X TYw Y
HBEERBEEEY (18) EYalL—%— (19)

0 O@ >QL SJ>/M NC
" = Cl
Yé j WE‘NHS &N\No@
N~ N r<(\fm/5< CPIC
BEREERF7AOT—5 —9HEE

AREIC#EE Y 2AREGENFLEY (20) EARDIEEHEE (21)

HN

Fig. 1-11. JFHEai0i AR EVa L —4 —

** Gunther JR., Parent AA., Katzenellenbogen JA., ACS Chem. Biol, 2009, 4, 435.
* Estébanez-Perpina E., Arnold LA., Nguyen P., Rodrigues ED., Mar E, Bateman R., Pallai P., Shokat
KM., Baxter JD., Guy RK., Webb P., Fletterick RJ., Proc. Natl. Acad. Sci,, U. S. A, 2007, 104, 16074.

** Nickols NG., Dervan PB., Proc. Natl. Acad. Sci, U. S. A, 2007, 104, 10418.
*® Cherian MT., Wilson EM., Shapiro DJ., J. Biol. Chem., 2012, 287(28), 23368.

13



NTD IEE> Tld. TNETEANFEDICLZESHHOENICIEINTETEST. 1 7IL—Tick
2ELEYMD®RE (EP-001 (22) . Sintokamide (23) ) MRBRENTVWBDHTH B, B, EH
DERMEEFIB U I RICE S IL— T h 53l niphatenone (24) A& hiz (Fig. 1-12), WIh
DILEVEBERAYH S DME E U THRES N TWS, FFiIC EPI-001 (&, UHRETRHRAZEEY H
YROTFYTIL—FEULTRELTWR I T I DX Y VBIREET ZEDTFLEYTHD., /7O00ER
D UEAMCHEWT AR-NTD EHBEHRET DI ENRBINLTND,

' Eplo01(22) " >0
OH Q CIQHC“"\ OMe
HO\/\/O\WW

Niphatenone (24) Sintokamide (23)

Fig. 1-12. AR-NTD (C#EB 3 % & U THRE S nicbEY

1.5.4 FFHBPWAREY 2L -y —DFRK

INET, ARICESTLBD UAY RZBWEARICE > T, RZRARICEDLZHEZ < OHMBEZHS
MU, BEEIDABICDOBMNZHRZER L TE I EIFEETIEH DD, AR OHET L DEHMICHEIET 57
HDTIAILY—ILELTIE. EROYAY RIGEEALICIERT 2HBEINEY 2L —F —TIERANH 2
EEZOSND, - T. EELBEEZFIDEEZIS5NS NTD ZE6 7 AR OHEREDEERZ BiE9 2oHic
i& AR @ NTD IC/ER T 2 FHHENBREY 2 L—F —DKH 5N B,

AR D & S I, AR DOEEEHIEIDIZMIZRALE U TIFRERD ) 7Y RIEERT Y SN DI EETE U f-(E
NFEEYDEIHARNREINDDH D, UM ULEBHSERDY HY REERT v NUANDOEML., i
NTD %iZH & U BEDFEN T 7O—FE. AR OHEEDFMGREEEZH T ETEEEEZ STV
5—H. REHKBELETHDEEZ 5o

" Andersen RJ., Mawji NR., Wang J., Wang G., Haile S., Myung JK., Watt K., Tam T., Yang YC., Bafuelos
CA., Williams DE., McEwan IJ., Wang Y., Sadar MD., Cancer Cell, 2010, 17, 535.

*® Sadar MD., Williams DE., Mawji NR., Patrick BO., Wikanta T., Chasanah E., Irianto HE., Soest RV.,
Andersen RJ., Org. Lett, 2008, 10, 4947.

* Banuelos CA., Lal A, Tien AH., Shah N., Yang YC., Mawji NR., Meimetis LG., Park J., Kunzhong J.,
Andersen RJ., Sadar MD., PLoS One., 2014, 9(9),e107991.

® Myung JK., Banuelos CA., Fernandez JG., Mawiji NR., Wang J., Tien AH., Yang YC., Tavakoli ., Haile S.,
Watt K., McEwan IJ,, Plymate S., Andersen RJ., Sadar MD., J. Clin. Invest., 2013, 123, 2948.
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1.6 HAZEW

HIRDED AR I NTD ICH [T 2 BRBIEMEPACEEIERT 2 VN VERZW &SN TWS,
ULHLEDS. AR O NTD ZiER & LT B FILEYDRIRARII I NI TIFE A LRI o fcfcsd. N K
Al DB REHEEIC D W TIFREESMTHR > TLWRWI ENEZWNWEEZ B5ND,H U NTD [T 31E
DFEYT 7O—FHTENE. KDEMTEHEEZS5ND AR OBEEOFM/AMEEYEEY 2KEE
DERICDBHD I EEZSNDD. AR-NTD ZEN & LIBEDFLEMRBILEYDREDHTH D,
HEFMIEZZLWV. INSOESREIFEZ, FAld AR-NTD [CERE Y TIIFHBPY AR EV 2 L —F—D8|
BzHEMNE Ufco LA ULANS AR-NTD (&, ZDBEREEMEICERY 2BEBROL RIS, GEN
BIEEMTH A VICE D) —ROBIBEF#HLWEEZX 5N, ZDoH. EFRE Iz AR-NTD ICEF
THEINZEEYZ) —RMEEVICREL. ThZzdbelc UIBERAZIT> 2 & ZE A o,

H !

%/N\[(“& %%/N\[O]/‘& N

o)

C;j? 73R, I-FILEH

EPI-001 (22)

Me W/\OL&L MeO \/\O‘&; HO \/\OL.‘L'L
(0]

ZILFIVE#H, BIEERE

Fig. 1-13. EPI-001 H5 O R FEHIE SRR

FEHHEMNRAR BV 2 L—9 —DRIBARICHDFAE. V7 T ZILA Y VB ZET S EPI-001 (22)
) —REEYICERTE U122 B & D RN G EBERRANBRR EEAOSND YT ZILAI VEEERL
TWaie, BEERICLZ2EEMHEINBRE THIEEZ LD TH D, ULHUEBNSETHEICEWVNT
FEETERERBICOVWTIE 2 ITFEET 2B RICERT 28I TAT LAY, EEEREERALE
TILFVI TENMEYRENETHD., FEALZERLCEERBELICAL TEBRESh TWah -
feo NSO EMNSFAE. LBD ZFLAVWIAV A NSV M TOFEEFERZAWT22 2 —R& U

BRICEF Ulc, BT COMEBRNZEN I N ZXITUMEREE ZOBRRICOVWTEERT %,
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£_F AR-NTD &EREFEMR

AR-NTD BN E9 2 EEHRAEME S DRIRZT S ICH D BYIRTHERZEBET 2LENH >fco K
BETIE. AR-NTD FHERDEBE L FITHRE DA—E BEETELESHDOERICOVWTERT %,

2.1 AR-NTD GEFREEEFERDEE
2.1.1 AR-NTD LK—4 =Y =Y Pyt 1 R

BAZAERI AV RiE, BASEHERO CKRICFEET DU AV REERX1Y (LBD) IKEalL. 205
BEZFAETIL TWB, AR TIE. fERD Y Y REFERDIEHENR AR EVa L —5—0RIEZBK
ELTWBcH, 28 AR ZRAWKFERIFES BV, 2Dk, AR O N RigfloHZ&T
CMX-GALAN-hAR-NTD 72 X 2 RZER L. EHFFMICAWS 2 &IC Ufco AFHIR G, BERHRDER
ERFTHS GALAN & AR-NTD Z@t&d = B 7/2="CMX-GaldN-nAR-NTD”& MH100 &)Ly 7 x5 —F %
S S B 7"tk-MH100x4-luc” % HEK293 #ifZIC—@ M ICRIBI VR TH %, GEFMHENIRE IS &
MH100 O FRICERET % LUC BIZFH S luciferase &I T 2 (Fig. 2-1), D luciferase lc &k D4
B U fc luciferin DR E#IEIZE 3 2E T AR-NTD DEERENEEETHMEAL . BH. RUWBRERE D
NSV R7 73 EOBIKLICIE cotransfection U 7z B-galactosidase DEEREMEE AW T W5,

SEMERHER
RLU = Relative Luminescent Unit
@ Luciferase (Luc) ICHR T 2R NES.
(+)or (=)  cotransfection U 7z B-galactosidase @
— t-MH100x4 Luc BEREETHERL

Fig. 2-1. AR-NTD LIR—% —3I—=>FvtA %

FIETMETRINTWS, Forskolin  (FSK) [Tk % AR-NTD ZN U EESR (LA BT 20 E S
MR ZIT o Tco UNUATHIRICEWTIE, BT DK ST, FSK 4 EPI-001 ZFEAEDEEEEICE W
THRITARDIERE DAR—BDRH SN fc, FDIcsh. RKAR TIEEIC AR-NTD N U EEITEREZ
EEICESERL. 3R ARNTD BEREEECEYORIEZBMN E U THERZESD =,
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2.1.2 AR-NTD FHHR Tk DHT B&EETEEEZ RS RV
DHT (& ARLBD ICHEE U TEmEZITET 5 AR ORNAEMY >~ R TH B, 2Kk AR AR-NTD OliA

DFZRTODHT OBREEEOFHiliiERZ U T IR Y (Fig. 2-2) . £ DFERDHT F2RARICEWVWTIE 10 nM
T 6 BFREDHRSLEEEZRI . AR-NTD FHlR TIRERE THHEEITEEREIIRE BN > fo

S RAREE MR
/ \ 700  -e- £EAR

o

for ——AR-NTD e
500 — %

-] .

e .

AR G
25 300+ ¥
DBD §2
- [ -7
(+)or(-) =0 100\—,\ & - o

— ARE Luc —
k j 001 01 1 10

DHT (nM)

Fig. 2-2. ©R AR GEEMTHER () AR 7Tk DHT B2R AR ICEWTEHETEEFEEZRIH
AR-NTD FHEIRICEWTIFEETTHEEEZ RSBV (),

2.1.3 FSK [ AR-NTD EERMRICE W T GENFHEEZET 2

FI—MRNBRU VBAOILSILICELZ NI YA T 7Y 3 VERICED, HEK293 #ifgz AW e L R—%
—I=2T7 VA ZToTce TORER. MXICHRESNTVWBHEREFHEIC, FSK TOREKRFNLREE
MELEENRO SNce TORRIFER AR ZAWLCLR—F—I -V TP v ESICEVWTHHREI NI,

OAR-NTD LIR—=49—I =27 vtA

100 —

80 —

60 —

40 —

20 —

relative RLU
DMSO%100&9 %

uM

Fig. 2-3. FSK (& AR-NTD LIR—4—3Y—> 7 v A R THEENHIEEZE T 5
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o 8 &5 8 g 3
I

relative RLU
DMSO%Z100& 9 %

0 1 10 30 100 300 uM

FSK

Fig. 2-4. FSK 32K AR LIR—4 =Y =27y A RTHEENFIEEZE I 2

2.1.4 FSK I X 2 EGEMHE LNCaP #ildTHEEZ S

FTHETHRE L TWS FSK TEHEEITENR I 2 & WSIHERIE. & MIIZEEA A LNCaP #ila o LR
—H—I—VTYEARICIDERLTWVWS, BIFICRULELR—F—I—> T v 21 DiERIF HEK293
METIT 27D TH oo THRDEETHRE DFR—HIHIBICHET 27775 —DEWNC K ST
BEMED B D EEZ. FITHERERU LNCaP #ifaz AW TRKROERZTo>fce NIV RAT I 3V%
EYVBRAILY D LEEA LD, HIEEEOFEICKDIESDEN L CBEBY)ICFHETCERM > (data
not shown), 22T, hZYRT7 7 aViAE (Hugene) ZRWc& 3. HEK293 iz AU <
LNCaP fifg2 Tt FSK TEHEEDIEINERIND EVWSERER S To, < & FSK [T K BEBEML
DRHENTWERWH, IR EDRFET>TWRWL, ZORRELS, HIENOIT7 77 5—DER
ICEBHERDEVNE VWS ZEEBESI NI

100 —

80 —

60 —

40 —

20 —

relative RLU
DMSO%Z100& 9 %

0 01 03 1 3 10 30 50
UM

FSK

Fig. 2-5. FSK (& LNCaP #i@2 ©® AR-NTD LIR—4—I—> 7 v A RTHEENHIEEZHE T S
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2.1.5 #iE : FSK it & 28V v E1{L®

FSK IC & % protein kinase A EEZEN LT AR DU VBE{L & < EESEMALIC D WTIZSEITRRE * >
HEEDHI|E T EPHRINTVWEN, FSKIck D AR Dt VBN 22 L ERELIAIDH B, LH
LaH's DX TH LNCaP ilildzBWERZIT>o TWBH I &N, HIERNOHMWRIRIEDE. B
W& LNCaP ARMED AR-NTD DEIINERLRSZ ZENFEINZD. COLSBIERDEWVNRS SN
ZERIFDI > TWERW, AARICEWVWTH, FSK 2N U7 AR OEEIHINREI 2FERE U TIFAWT
W2 HIRE DR OB REBRIEDEZWC LD AEEENE 2 515, BB, KA THWTWS AR-NTD @
BFlid, 7Y 2V DRDRUVENER S Z ELNET—IR—PE B U TREREWN B e &
SHESR L TWB DY, TATHTR THWTWLWS AR-NTD OEFIIFEES M TIFRW, 2D, FiTHFRE FSK
IR BERAN—B UM >TZEBHE LT, BWeaAY A NS 7 NORINER > TWSABEEDEET
AN

°' Blok LJ., de Ruiter PE., Brinkmann AO., Biochemistry, 1998, 37, 3850.
* Web % k Tuniprot; @ protein 7—% ~X—2X (http://www.uniprot.org/uniprot/P10275) (xS
TW3 isoform1 OFCH & LB U 1z,
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2.2 EPI-001 U % OFBHEE & &M

BIEI T, #F2ITER L e CMX-GALAN-hAR-NTD YA NSV M ZEBWecLR—9 ==V TP vtA
ICEWNWT, FSKITHT DEMUENLITHREERRLR D I EERUIc, RETIE. EPI-001 OFEHAHREH &%
OARFHERICH T BFHMEFERICOVWTRR S, 7AOOE RY VEAOIMARICE L Tld, &k 2EBAICK
DS EITER FEEFHEZIT> TW5,

2.2.1 EPI-001 FEHFOERK

EPI-001 ®&RIIL— K ZLLT (Scheme 2-1) IC7R9 . £ bisphenol A (25) ZREEHT. (+)-glycidol
TPZILFIEZITW 27 2187 (bisth), E/7ZILFIAE26 Z7 RN RTHRELRL28 LT, T
Eo/OQERUYTIRFYIZY hEBAL 29 8. |REIC. BILEY Y LAEKIYIC LD TRF
YRORRET7 L= RORREZRFICITTW 22 2157k,

HO
Py e 0 I
|/ | oH HO O = /O/\/\OH
H OH

26 40% 27 1%

0™ "o OH L, o \/\oo/\(l M HO/\ﬁOON(\CI

0 28 DMF 29 ey OH 22 OH
0°C thenr.t. 45h
6.5h 529%
13%

Scheme 2-1. EPI-001 O &HRIL— b

22 FEK(E 22 EAKDIL—NTER U, 32 & 4-a-cumylphenol (30) %. 35 (& 25 %Rk}
EULTEBK UL (Scheme 2-2), 39 (d. BPA Z[ERlE L. TBSRELLZIILI—INLZEISH7ILFIL

A=y hZ2BALROBEIEIAOQE RY Y EDRIGT 37 2151, #< TBAF TD TBS EDIRE. 1&
bt o LEXKIMEDRIGZERT 39 Z1F 7/ (Scheme 2-3),

g NaH
‘ B CeClg7H,0 O O
= - _— P
‘ ‘\ OH DMF o< MeCN o7 e
30 r.t. then 120 °C 31 80 °C 32 OH
55h

4h
38% 80%

Et, ch03 \7/\CI MNaH N N CeCly7H,0 “
‘IO ‘|O |O |O \ \ \
HO OH z?owlf: Eto OH DMF Et0 01 MeCN EtO o™ el

o) 80 °C
ah rt. thengzo °C 34 5%5/ 35 OH
44% 54% °

Scheme 2-2. 32, 35 O&RIIL— bk
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o
TBSO \/\Br K,CO4 ~ \7/\C| NaH
TBSO
> TBSO\/\O = oH DME “—0 01

HO o gONLE r.t. then 120 °C (o}
25 45h 37
4h 36 5
40% 15%
TBAF CeCly7H,0
> HO _~ . HO~
THF o 0 MeCN o o™ "al
rt. o 80 °C OH
2h 38 45h 39
75% 86%

Scheme 2-3. 39 O&RIJIL— b

INETIF, IRFYIAZY MOBAFEELTIEZ7OOERUYZBW 1 X7 Y 7ORIGTIT>
TWeo U UEKRDRIGZ bisphenol A IC1T o Tc & 2B RIGIZEITLURBMN 5 Tce 2T T 42 DERTIE
ZIIEDEA, mCPBA TOELE WD 2ERBEOETBREZRTCINREFY Iy NOBAZT-> e, Bkt
U LATOIRFY NORRIEEBEGCETL, BRYERSZENTE (Scheme 2-4),

Br._ .

\/ +<2oos m mCPBA S CeCI;, 7H,0 I % I
HO ‘ ‘ OH DMF HO o™ CHzC'z HO “ & o’\(l WeCN HO ‘ ‘
80°C

4h 17h 25h
25 43% 8.2% ! 39%

Scheme 2-4. 42 D&REIL— b~
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2.2.2 EPI-001 FE{F(F AR-NTD EELEEEZE T 3

F9. EPI-001 (22) oARAAIHEZZERU b aYafMii L e, ZDFER. EPI-00T

FEEDON DD

i REMKREFENG AR-NTD BETEEEZB L TWBS Z edbh > (Fig. 2-6).
180—
No ——35
E 160_ —-0--32
8 HO O&-
R O/\(\Cl é&; 140— —o—22 HoT YT
OH -%8 120-
°3
100 A—rm==
T
0.1 1 10 30
concentration (uM)
Fig. 2-6. EPI-001 & 4kIE AR-NTD szETEEEZE I 5

2.2.3 EPI-001 FE 40 E 4 FME

{LEYREOEEDOLERZ & DEAREICT 2B ZR A Tc. BFE. BEIEEE (7 T=X MEM)
&, BREEDOENDEEEZRTEE (EC,) ICXDFHET 20 MMeEYBE OGS ITEFMEIE 30 uM
THERKEEICEL TWRWZ ENFEI NS, DMSO (X9 % RLU ETLEYBOEEZ LT
3Z&lcUlce 2NBEEIE. 1£EY 10 uM & 30 uM DEEEME (RLU) % DMSO @ RLU {E% 100
EUREZDEMETRL TWS, EP-001 OFEHEOEEFMERZUTICRY (Table 2-1), Z0DiE
B 35, 32 LANCIRBII > IERIRRBOSNGBN o T 2D ENS, BEFEETHEDORIRICIE. R EH
(33 2EEDHKENRETH S I ENHERI NI,

Table 2-1. EPI-001 FF&EM4 D E M FHE

NenoNuN
OH

relative RLU
compound R? R2 (DMSO%Z100& 9 %)*
10 uM 30 uM
22 oot g 97 106
39 ol 104 11
35 ok cl 120 169
42 HO' cl 107 127
32 HY cl 116 148
27 LY oH 93 93

22

*Average of multiple examinations



224 JAAERYYDBE—IFYFAIYN—EFEOGRICDWVWT

JO0ERYYOERIFINET, IRFYREZEEY VATHIRYT 2RBETIT> TS ki), &
—IFVFAN—DERDRKDFERTITO & Z2FE U, BEEY VATORERIGTIEZEILIE
RIOSBWEEZSND ), XEEEOIRFY REFZENTENILEEEEO/7O0O0E R V%25
BENTEDEERco AEERHDOIRFYREFRFOIE/OOLRY Y ET/—ILORIGZITS
ETERTEREEZ ). #neHH#c (Fig. 2-7),

o0\

I)“'\f)
PN Cl ¥ ‘;‘S X
|/ é)J ©\ |/ O/Y\CI

(S)- ep[chlorohydrln
OH
KEFEIOOERY Y

Fig. 2-7. XFEETE 700 RY Y ERWERIL—k

ULHULGBHS, EEEOERIIL—NTEEI/O0E RY VDI EERTEY Vv —E5°THRELLS & LI E
23, B—YTPRAFLAY—EEZ5NZLEY (45) @ H-NMR [c8W\WT, MTPA TR FILEHEEE
ZABNBANFIVEOE—IDN 2 KBRS fc, b5, 2O/7O00RYYREE—TIFYFAY—T
FRWZ EDNRESI N, BIEEY VATORRRETERZEIMNRIDZIERFEZICS W, TES
AOERUYEDRIGTZEIL (EREICIET: 1 TRBRWEEZS5N2) MRI - gL BV (Fig.
2-8), 9L, TEYVOAERY Y EDRIGDRIC Fig. 2-7 D K SRIIARKREZH DD FA S, 2 HED
i, BHREERFRLTD S 2 RIGICE D IFRFOEETEHRIDHETULAIREEZE X TWS,

MeO Q
FaC %u o™ "ol

Ve e CeCly7H0 Ph pyridine )
B R T 45a O. ) yrea
- OH DMF MeCN
30 rt. then 120 °C 80 °C

CH,Cl,
SRS
OMO

asb © *(S)-MTPA

= (Emixture? % (Emixture?

Fig. 2-8. 700 RUVEFE—TFYFAT—TIEFEL

® RE5EME MTPA(Methoxy Trifluoromethyl Phenyl Acetyl) T2 7 )L& AWz 2 #& 7 )L 1 — )LD IERER.
SAtE 2005 3 p. 118-124,
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BF=F AR-NTD &EEEkZzHERELIBEERR

AIE T, ANARTIER U Tc CMX-GALAN-hAR-NTD 72 XX RZBWcLR—F—I—vFvtA
RICBWT EPI-O01 FEGNGETTETEZE IS ERH U, COBRZH EICAETIE. BEILE
EEEERE UIBERER EBEFHERICOWLWTHEN S,

3.1 /OO0 RYYOEEN

FATHRICEWT, EPF00T (d7O0k FY UHAVEMRRICHETH S Z ENRERS N T W e, AEME
IEEVWTHRAENE SHFANRDH. 700k RY UEDOBEZZHL It &Y Z AR OE MR Z
FHEUTce BL— R ZBT (Scheme 3-1) IER9, BHELAIBEREFRIEOFEIC TERBEEZ R
UVt EINBEIT DT R FVETEEL TWD, XAFEZEIZLEVICOVWTRIEIARTERLT
W3, 7x/—JLiEEMA 33 ICHULTRILT 2EEZRIGSED I & TERILEYZR/. EAHMIC
1,2-epoxypropane & DRIHT 46 %Z. glycidol £ DKRIHT 47 %Z. 1-bromo-3-chloropropane & Dk
& © 48 % . 3-bromo-l-propanol &¢ DKRIHET 49 ZZn2nErk. 50 KB L T
2-bromoethoxy-t-butyl-dimethylsilane & Db, TBS EDRREICL D B ZB T,

B K0y &> TR K00
Ho oH 70'\’1F EtO OH DMF E10 .

25h R 46R'=H 15% "
25n 47 R' = OH 62%
EtO 0" "Re
DMF
4.5-6.5h 48R2=Cl 53%

49R2=0H 41%

B
Br 088 | oo, TBAF
EtO o™y
50 OH

DMF THF
80 °C rt.
6h 4h
49% in 2 steps

Scheme 3-1. 7OOk KY VELERIAEDEIL— b

SEETHMEOEREEZ L TICRY (Table 3-1), ZO#ER. 700t KU Y HADILEYIFENEFEMEDNE
HENBHNolco TOTELD, FEHERIRICIFZ7O00ERY Y EWSTEOEENKRETH S EHMERT
Efco Tl GEHRRICIEIREFY RERABUCHEZEESNEEE WS TR E—ET 2ERTH > 1.
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Table 3-1. 7OOk FYU VEDZZEH U Ic{L &Y OJEMEFHERER

X
0 L~ 0N Re
Ri
relative RLU
compound R! R2 (DMSO%Z100& 9 %)*
10 M 30 uM
35 OH Cl 120 169
46 OH H 97 108
47 OH OH 95 105
48 H Cl 88 90
49 H OH 97 93
50 OH - 96 103

*Average of multiple examinations

3.2 REFEHEESDORE

BIE CTHREIETENRD 5N/ 35, 32 DEEZb EIC. RZINFVE, EEHRO 2 EBHICETEL
T. REFERESD OB ZTolfco BRI UV/CEREFEMINRF I OM 3 BRIRFIR, 3 Bt
JORERUY PUUIILTFIR, a/\AT VB ETH D, BMTIRFDFE/7O0E R Y ORIERET
HBH. BRI —NIFIREICRUTH S, TDMDIELEMDERIL— N ZLITICRT (Scheme 3-2),
30. 33 #ZnZ2nERE LT, 1-bromo-3-methyl-2-butene Ic & O 7ZILF )L LT ZDHE. mCPBA
ICEDIMRFYRNICEHL., THF HIERCAUET 52 & ¢ 53a. 53b z#h2hiEr.

KoCO3 mCPBA conc. HCI
K%CL o0, R
CH20I2 R o~ i
5 6 h
= 51a;R=H 57% 10220 52a;R=H 89% redasn 53a;R=H 87%
33; R = OEt 51b; R = OEt 32% 52b; R = OEt 57% 53b; R = OEt 99%

Scheme 3-2. sty O0O0k RYYOERIIL— bk

FIYILTIRPa/\OT KM VIERIET 27 =Y U 55FEE U, Scheme 3-3 [CIZRIERAE 2B 7 =
UERDERIN— Kk ERUT, 56 (. 30 = ~J 75— MMtb#, Buchwald-Hartwig 7O Ay 7U Vo
LB I/ NVIIEDEA, Ry IIEIC L DB, 58 1F. 25 &7 =V VIEFIEE DRIGT
57 2Bt 7/ —IVEKBEEDITFILLICE DB
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BnNH2 Cs,CO3,

;( Tf20 >< 5(dbay)s, Xantphos @XO\ H2 Pd/C
O toluene O O
OH CHZC'Z oTf 110 °C NHBn NH,
30 8sh 55a 21 .5 h 56
99 / crude 18% in 2 steps
BNNH,, Cs,COs,
Pd(OAC),, R-BINAP ©><© Ha, PA/C
\
toluene — DMF
110 °C NHBn iy
8.5h 55b 235h
44% in 2 steps
crude : P
I Y% I PhNH2 HCl I N I Etl, Cs,CO3 | \ |
HO O O OH 138?“ HO NH; DMF EtO l ‘ NH
25 h %0 E 58
5
25 43% )
Scheme 3-3. 7= U VEEHEDOERIL— b

Scheme 3-3 TEFNZhER U7 vIicH U T, ST dAHIRVE%E HOBt. EDCl &% 5 Wi&
DMT-MM ZEBWTiEEa UBMtEM =& LTz (Scheme3-4),

carboxylic acid,

HOBt EDCI
DMT MM | X JOJ\
P4
NH, DME R! N R2
56; R =H rt.
58 R = OEt 14-17.5h  59a;R'=H,R2=CH,Cl  76%
59b; R' =H, R2=CH=CH, 16%
59c; R'=H, R2=C=CH 72%
59d; R!' =H, R2 = CHFCI 83%
59e; R! = H, R2 = CF,ClI 62%
59f; R' = OEt, R2 = CH,CI 89%
59g; R = OEt, R2 = CH=CH, 24%
59h; R' = OEt,R2=C=CH 37%
Scheme 3-4. 7 X RIADERIL— b
NS DOEYDOEEFTFMOBEREZTRT . ZDMRER. BMITRF 2V ICITFEFZDSNBN>HDD,

SEBERIMRFYRPER/OOERY VICIE 35 ICEET 2ESTEEENRD SNl (Table 3-2), 7
OO RUYEDEREFENEVWEEZISNDEMITINF Y R TEEIERULEBRICOVWTIE, 20
RISEDE S TEMUAD S VI ERIGLTULEW, FBRIZNS VIR EETOILEYDRMEENT
MolclchEEZTWD, MEEZFICLDEMINF Y REDERIGENTND & FEINE IERIN
FYRPEBBRIOOLRY Y TERBGEELEEEZRLCZ EE. RISEOBEVWKREFEREETIE
AR-NTD &ETTEEEICAFTH 5 & WS ERDRFZEXZITFI BERTH D, —AH. P77 UILFIRYa
IO NV FERICIFESTTEEME EFR8 Shah - 7z (Table 3-3) fFlcavO0% k>~ 59a v 59c¢.
59h ([CIFHRESFENRD SNlce TOLSBHBEIIKREFERESDPORIGEDOE I ICEAT 2D EE
ZTED, PERETOERICOVWTIRZNUET> TWLWRL,
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Table 3-2. T/RFI R, B/ 00k R > OFEMEFHEFER

| AN
R1 N 0 R3
relative RLU
compound R R3 (DMSOZ100& 9 %)*
10 M 30 uM
32 H -;\(\ o 116 148
35 OEt OH 120 169
31 H g 93 93
34 OEt O 97 104
52a H ;J\ 121 130
53a Ho \)QC' 108 131
53b OEt OH 117 163

*Average of multiple examinations

Table 3-3. 7 = RADEMH LR

relative RLU
compound R1 R2 (DMSO%Z100& 9 %)*

10 uM 30 uM
59a H CH,CI 77 toxic
59b H CH=CH, 85 87
59¢ H C=CH toxic toxic
59d H CHFCI 94 93
59 H CF,Cl 90 92
59f OEt CH,CI 71 55
599 OEt CH=CH, 91 103
59h OEt C=CH toxic toxic

*Average of multiple examinations
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3.3 BREBEDOKIH

AET CORBFEEERPORTICEVNT, JOBE RY UHSDORIBASENER _EIZRADBRN ST,
UD U —ATIEBBRINFYRPER/ OO R VICIE35 ICEET 31FEDFENRS Snizfzs,
BIREHROBRICL >TRZ7OO0L RY Y OEEHZEZSIREENEZ SN, 22T EAIBEBREZT N
FIEICEEL. RVEVBREDBRSY Y A—EA%E. FIRONAFILFZIR, Y7z Z)LI—FIIC
U ZOEEZTEL oo FREFERER. BERor B/ OO0 R Y VICERL., ZOEEZERT
fligT s &EZETEL,

—> R=H, Me
o~ QW o) hy

rly iy o
" R:H,Meo

Fig. 3-1 BEREMR DS

7 I REEYMDOERZ U TICRY . £9 methyl 4-hydroxybenzoic acid (60) =59 2 7O0EFF7 I
IKEDT7ILFIMEDE. TATILOMKDEZRTELLERRZEAR L. pphenetidine ZHEET
Elc& D7 X RepfEA 62a.65a #ER L (Scheme 3-5) .38 7 = R{E&#)IE 4-nitrophenol (66)

ZNT B TAETILVTVICEDTILFRIMES Bk, BEREFICEIDZNOREOETEZR TR/ =Y

VEREIK (68, 71, 74) &. 4-ethoxybenzoic acid &9 5 Z &I L D7 = RARE{EA 69a. 72a.

75a ZER U (Scheme 3-6)o &7 X RHRREKICEWT, 7R NXF)LEDE, BBEBRFIREN

AFILT7 I RENZNICDVWT MCPBA TIMRF LU, BILEY VAFRIFEBERTI/RFY RO

fiRZRE CERLEYZal LT (Scheme 3-7. 3-8),

Q NaOH o p-phenetidine,

o Br
B K0, homEDCH \Q
OMe _— | = OMe _ ‘ X OH
HO DMF SN g NF THF, MeOH, H0 NS DMF

80°C grjh 11 h
45h
60 98% in 2 steps 61 80%

p-phenetiine, EtO
)\/\Br KoCOs 2 HOBY, EDCI = 0

, NaOH | ji
H
DMF S ° = THF, MeOH HEO DI\{IF O/\/'\

80 °C !
55h 17 5 h 5
94% 63 24% Hshn 65a

Scheme 3-5. 7 X RPEEDER
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Bi 4-ethoxybenzoic acid i(e]
/©/N02 7 KOs ~ N0z Zn, AcOH NH, HOBY EDCI ) H
T e ot TR T
HO o MeOH o DMF
B%NLE 0 °1Cezt% rt. rt. °© SN
11.5h
66 9369/0 67 46% 68 45% 69a
)\/\ 4-ethoxybenzoic acid
g KoCOs O/ Zn, AcOH CrNHz HOBY, EDCI
‘ Q
-
MeOH o DMF
°(§t?‘rt rt. /\)\
12 155h
70 38% 71 65%
‘ ~NO2  Zn, AcOH @NHg 4- eyt;ooxyé?yegzmc acid \@(
L - = o
~ o MeOH z 0 \O\
DMF W 0 Ceztﬂ . W DMF
80 °C 1 13 h
3h 73 46% 74 quant.
78%
N PN
Scheme 3-6. I RPEEDOERK
EtO B0~ o EtO
\©\ Q mCPBA g  0eCls7H0
’T‘J\O CH,Cl, or DCE Nk@ T weow
R e
RS on rt. or 80 °C MY 80 °C
6 h-o/n o 35-45h
R =H; 62a Mel, NaH, DMF 31-54% R =H; 76a 69-73% R =H; 77a
R = Me; 62b < rt. 1040°C. 5:3n,cuant. R = Me; 76b R =Me; 77b
Et
EtO o EtO o o]
mCPBA jl conc HCI
N / e —— N
1
Y 0~ )\ CH20|2 R o THF ﬂk
12- 21 h 173 ggt;
R =H; 65a :l Mel, NaH, DMF 73-82% R =H; 78a ° R =H; 79a
R = Me; 65b rt 1040 °C, 55h, 76% R =Me; 78b R =Me; 79b
Scheme 3-7.
0
R | moPBA CeCI3-7H20
agl O (l
CH Cl, or DCE MeCN
O Ao rt or75°C 8050
R =H; 69a Mel, NaH, DMF 7eh R =H; 80a seon R=H; 81a
y . NaH, % 85-88%
R = Me; B9b < r11096°C, 15 M 73% 43-58% R = Me: 80b R = Me: 81b
E
© A 10 A
N mCPBA __cone.HCI HCI N
e 2 0,
o o/\)\ CHZC'2 «A\ THF o
13- 22 h 15- 17 h OH
R= H, 72a Mel, NaH, DMF 87-94% R= H, 82a 78-79% R= H, 83a
R =Me; 72b :I rt. t0 40 °C, 5.5 h, 94% R = Me; 82b R = Me; 83b
10
\@fn mCPBA \@( conc. HCI
BT
O =y CHiCl, W Y
R =H; 84 o R =H; 85
) 12147 h a 15-21% = a
R =H; 75a Mel, NaH, DMF 67-70%  © ) °
R = Me; 75b - rt. to 40 °C, 1.5 h, 63% R =Me; 84b R = Me; 85b
Scheme 3-8.
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V7 I—TINEDOEYMDERIL— N ZLUTICRY (Scheme 3-9), 4,4-oxydiphenol (86)
HE/IFIALL THREE 87 =18, CORBAICHULTENRZNTILFILE. mCPBA [c k% ITR+
Uik, Bk DAFRITEERICLZIREFY RKOFRZBRTENLEYZER U .

Etl, K,CO4

AT T, O/QOH

80 C
43/

T T Ty 2 SO
EtO o™~

DCE MeCN

80°C 80°C
88a 2k 89a oh

38% 77%

O O A e O O % conc. HCI Eto/©/o©oﬁ)§d

CH20|2
89b
20h HEn
69% 75%

o
/©/ \@ mCPBA @ Q conc. HCI ©/ O
—_— . it W
/\/Y CHZCIZ o /ﬂ/

5h 20h o/n
61% 60% 4.8%

Scheme 3-9. Y7 xZ)LT—FILELEYDERIL— K~

NS DILEYDOEETMOBERELITICRYT (Table 3-4. 3-5), ZDiER. BAEEIE 35 EFE%
THZDHEDOD, 10 M IEBFDEETTEEFEN 35 £DHHBVWY 7 1 Z)LT—FTI)L5EERK 90a 257,
—AT. PIRFEEOC NAFILY X RFERICITEBVEETLEREERO SN 2 Y7z ZILT
—TFTILBBANOEBRTEENE LU &iE. VY h—EBRICEWTEEE Y > /Iy BHME S5 H DIl
MREEERZ L TWBAREENEZ 5N S, RARICEENZEEERZLS 27 I RERTEEIEEK
L2 &lEDWTE YUY A—REIDEERITED, RVEVIREIDEMNFE L cHREENE Z 515,

BERICEWIKREFEHREZERTUIERZRETH,. ©IFD 90a 16> L HRWVEEZF L TWW e,
BRIRFIR, 7O00ERYYERVEVIRDERZ 1 REDDIEUT 89c., 90c ICHBULVEMIEER
HENBh>feZ &S, REFBREERIFEICITFNIZEEZENBARBINBRWIEEENH D, £I 7
LAY VERTIE IBRIARFY RSO0 RY VICEHYT 2FEEZBLTWe—ATY 7 ZILT
—TFIILERTIE/7O0E RY YOANBRWNEEZE T 24E,. @& U TBREREFEREDEEDES
RICHEITENRBO SN TRV, BER SAR 218250 ICiZbEYE ¥ >IN BOBEERICHES B
IXILF—P KEFBEREESPORGEOES S ZEENICERT DRENDH D, INSDORERZZIT T,
SBRIEIBREEZY 7 DI I—TILER. REFEREZI/OOERY VICEEL THBEERZED T,
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Table 3-4. 7OAkE RY >, BHTIRFZ R OEETHEER

relative RLU
compound X R3 (DMSOZ100& 9 %)*
10 M 30 uM
35 -C(CHj),- 120 169
77a -NHCO- 117 135
77b  -NMeCO- 'fjﬁm 94 91
81a -CONH-  OH 114 135
81b -CONMe- 97 95
X
©/ B 90a -0- 147 163
-0 Z >0 R3 34 -C(CHa),- 97 104
76a -NHCO- 136 144
76b -NMeCO- & 80 100
80a -CONH- @ 114 139
80b -CONMe- 95 110
89a -O- 116 124

*Average of multiple examinations

Table 3-5. Bfay OOkt RY Y, TRFY ROFESFHEER

relative RLU
compound X R3 (DMSO%Z100& 9 %)*
10 UM 30 uM
52a -C(CHy),- 126 163
78a -NHCO- 99 110
785 -NMeCO- %{\ 107 94
82a -CONH- 0 102 126
82b  -CONMe- 97 93
X 89b -O- 106 116
Q O 530  -C(CH,), 17 163
o 0"R®  79a _NHCO- 103 86
790  -NMeCO- ;\)QCI 90 93
83a _CONH- 114 112
83  -CONMe- ©°M 98 93
90b -O- 116 124
84a -CONH- 0 89 106
84b  -CONMe- 5\/3/ 92 95
89c¢ -O- 115 119
85a “CONH- OH 110 94

85b  -CONMe- ;‘Q\K 92 97
90c -O- Cl 115 124

*Average of multiple examinations
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3.4 EIZ L IFEDKRE

B CEEEERULEY 72 I I—FTIBERICOWT, EAZIILIAFVEOBRE 21T o7, 1bE
¥l& Scheme 3-9 ERAKDIL— N TER U, T 5. 4,4-oxydiphenol (91) Z7YIJIL7OXRT
T/ ZIFIMELUTHEER 92 218, ZOFRERERICHLTERZNZILFILE (93). mCPBAICL3T
REIE (94). BIEEUVAIKLZTRFY ROFRZRTENLEMZER LT (Scheme 3-10),
BE. BEAETOHAERZERL T, ZILF V57 %2E3 25 95h HEKDIL—NTERU T

Bre

A
g, —— JoQ
HO Ao DME HO o1 Z>oH
80 °C
92 55h
45%
DMF J R-X
80°C , KoCOg
: N O\©\ mCPBA /©/o\©\ CeCly7H,0 ‘ N O\©\
RO o™ ~_0 RO 0 ™1 MeCN RO o™y e
o o 80°C OH
80°C
93a; R =Me 95% 94a; R =Me 44% 95a; R =Me 79%
93b; R = n-Pr 89% 94b; R = n-Pr 39% 95b; R =n-Pr 74%
93c; R = i-Pr 59% 94c; R = i-Pr 36% 95c; R =/-Pr 61%
93d; R = n-Bu quant. 94d; R = n-Bu 32% 95d; R =n-Bu 81%
93e; R = n-Pentyl  quant. 94e; R = n-Pentyl 34% 95e; R = n-Pentyl 59%
93f; R = n-Hex 88% 94f; R = n-Hex 26% 95f; R =n-Hex 77%
93g; R = c-HexCH, 95% 949g; R = c-HexCH, 34% 95g; R =c-HexCH, 78%
93h; R =propalgyl 91% 94h; R = propalgyl  63% 95h; R =propalgyl 70%

Scheme 3-10. £AI7Z )L ¥V ETEOERKIL— b

EEFHRDOERZ U TICRY (Table 3-6)0 ZD#ER. ZILFILEZETZLEYICEWVTIE XA hF
VEZET S 95a NROLBIWVERZEL THED. REMIIEZ B ICRE> TEENRE T BERICH > T,
KRR3I3 DOTOCIIEBEXTIIEERZRELTVED, EDRWZILFILETHZ T FILEOAFY
IWEZHBT % 95d. 95 TIEEMNIRSE. BRI BEAICH >fco 2D ENS. AT ILOF VEERE
FRBRI DDBEDAR—ADEET D I ENTRERS NI,

Table 3-6. £fI77)L O+ EDRKRE

R'O/©/ QO/Y\G

OH
relative RLU
compound R (DMSOZ100& ¥ %)
10 uM 30 yM

90a Et 147 163
95a Me 166 159
95b n-Pr 138 153
95¢c i-Pr 141 149
95d n-Bu 111 118
95e n-Pent 98 112
95f n-Hex 102 108
95¢g -CH,-c-Hex 105 120

*Average of multiple examinations
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3.5 EA7ZILOFIE (BEE) ORE

EAZIILIFSEOBRIAICEVWT, BUEBREDORNBITofce TATIMEEYMDERIL—MZUT
IC"9 (Scheme 3-11), 92 & methyl bromoacetate. t-butyl bromoacetate D RIGETIT AT ILFEE
£96. 100 ZZNZ2NF/lc. TNZN MCPBA IC&L 2 ITRF UMb, BILEUTAICKZITRF ROH

ReRTEENEEMZGRIL T

o
Br \)J\ OMe
o K2COq ©/° s mCPBA ~ °\©\
— > MeO = 2 MeO =
HO : o™ DMF Yo O ol Yo 0%
92 8c ° 96 80°C ° 97
% ip
54% MeCN
o e DMF THF/MeOH/HQO CeCly7H,0 %95 E
>r r | 8o°C NaOH ot 92%
o 85h AN
K,COq quant.

A0 RO N0
o J\/ i +BUOH, EDCI, DMAP J\/ | MeO l
>( o Ao MO s o Oy o o™ el
o

100 CH,Cl, ° 99 98
rt

4h
a ~_-Cl
mCPBA 80 °C
9h

52%
30%

ol Ol —om2 XWJ@/OYQ

MeCN
o 101 Be o
63%

Scheme 3-11. TR FILEEEXDERK

IRTIVBADIEEYMDERIL— N ZLTICRY . EANICIEZILFILEOAGKRERU THS, £ RO
FIOIFILEZEITS 108 OEKTIE. BIEEUVIVALAEDRIGT TBS EOMRFRELRRICEI o1z, 7
k> 113 OEHTIE. MCPBA EDRIGICHEITZAIRZILOFREDOBHN T b= RORE., RiRE
DRATY TERALTWS, HILARVEET114 (& tbutyl TAT )L 102 ZBMERET. TATILODHE%
BTAER UL (Scheme 3-12),

e T

c~C o MeCN
. 80°C
sg hc 104 8h 105
63%

o
Oy mCPBA @c’@\ CeCly7H;0 @/ \@
T8SO._~,, L o T B0~ Aol T HO A o™

o~ o “g'g?g‘
106 80°C 107 75h 108
6h 68%

7 AW o @v

109 13

acetone
°C

toluene 6
CHOH),, rt HCl aq. 4h
TSOH CH(OE()3 135h 80%
82%

0~ 0~
O™ mCPBA \r \U/\ CeCly7H,0 ‘\r T\
<5 /O \@Lo/\/ 7 5(\ /k \/Lo/\(é "é‘gCN o?_(/o\o/k/ \/Lo/\OH%Cl
— ° 80°C 1 65/ 112

T D o T

102 44% 114

Scheme 3-12
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3.6 7 RHFEDOERK

SREZEIZEEYOERBRAKICITE S I E Uce 97805, 92 ICFZIRIZY NZEAR,
MCPBA TOIRF Vb kY T AlCEZ 7008 RY YADTH(IC KD BNELEYMDERZHH .
LA ULGAS, ZEREEZEIZLEYIELEY TAICLZIRTY ROHRRIGHETES. BHY
NESNEN T, £leo Z7O0NRILAFIER TUIBT 2EXEFHH LA, BARICBENMIEESNGL -
fz (Scheme 3-13), XY X7 = RERZF I 2ILEMICE VW TRARBICE WTEHDO RIS EIT L
fcfc® (Scheme 3-7. 3-8). BRI RICAHR T 2R SHDRRAIC K D RICOEITHERD SNEh >
ToPIREMED S B,

(0]
HO 92 O

\ CeCly7H,0
or

.HCI o
O ™ ST,
RoN = = » —— RN ﬁ#’ RN -
N o o™ WI/\O 0™ o o \OHﬁa

o~ o
115a R=H 80°C 116a R=H 117a R=H
115b R =Me 116b R =Me 117b R =Me

Scheme 3-13. H¥DO7 I REOERIIL— K~

LEEDERHIS. P REREZE I 2LEYMDOERIERIDIL— K TTo> e (Scheme 3-14), $78b 5.
glycidol & D&E#% (118). 1. 28K F7ILOA—)LD TBSR#E. P R1Zy hDEAZERT 120 257,
Z D%, THF PEBEHFICHT I ETELR 1 HB7ILO—ILEERE (122), i< TFA LS 2 &7
ILO—)LOBHREE TV, BRYEER LT,

o Br
I OH 1) TBSCI |md ole MEHN)K/

0, 2 T O el G A C,
—— Me HN -
HO o1 DMF HO OTBS \[AOTBS

OH 2) LiOH, H,0
80°C 118 THF, 50 °C, 7h 119 OTBS d0°c 0 120 oTBS

3h % i 3h
37% 84% in 2 steps

) MsCl, EtgN

i ST B O e T

THF 2) LiCl, DMF
QoTBS 50 °C,1h, 31% 0OTBS

21 h
Saon 121 122 175;' 123

Scheme 3-14. 7 =X REAODHRERHIIL— b

miEBREOEiER%Z Table 3-7 ICRT ., ZOMER., E ROFIVITFIILEZE TS 108 [THEVWVEME
NRHSNTc, ZOM. ANFIIFIEZEISD 105V b rZEITS 113 ICiF 108 ITiFKRIFEN
HDDETDFEENRD SN —A. P RBFEHR 123 ICIFEERFROSNEN>Tc, 108 ICHEUVER
EITEEENRH SNIcZ &1E. Table 3-6 TORERI DDEEDAR—ANFAETHDEVWSHEREF
BURBWERTH S,
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Table 3-7. &7 )L 3+ > E(IRIEE) O7E M FHEHER

B OO
R0~z o ™"c

OH
relative RLU
compound R (DMSO%Z100& 9 %)

10 uM 30 uM
105 -CH,CH,OMe 111 125
108 -CH,CH,0OH 142 159
112 -CH,C(OCH,CH,0O)Me 110 127
113 -CH,COMe 119 134
123 -CH,CONHMe 81 97

3.7 BR-BRERFHNLGANBEORILZRDZ{LED

*Average of multiple examinations

TRTI)L98. 102 PAHILKRVEE 114 [CIFEEMAKREN RLU DETHRO SNnifc. ZDFEEDFETIG
W4 102>98 = 114 THolco TDFEMICDVT, AR-NTD IENRBRHNESHNMRIELIz & T 3,
AR-NTD %##2WGALAN OV A RSV hDHTT v EA BT cfER. ZORICEVWTHRKITEE
KIEHA RLU OIETHZRS St (Fig 3-2)s 2D ENS 3 DDLAYIE AR-NTD JEREHNREEH]
HEME. Thb5. (LEYH GaldN A C/ER LU TEENFIEEZ R L TLWSIREENEZ 515, 5l
DOREEHE LT, L7z 7—CE0EREUHZMAEVBREC LI EHEZISNDD. ZORETIE

T->TWRLY,

o Tl

MeO \H/\Oz" t-BuO \H/\OE‘ HO 7]/\o%z_
(o} (0] (o}

98 102 114
100—|

ﬁ —5-102
u 80 — 114
o

22 60—

T

(0]

>0 40 — >

52 i

2 20 —

0.1 1 10 30

concentration (uM)

& M FHm R
4 )

100 —
80 —
60 —
40 —
20 —

'25 CARNTY ™,
—> (+)or(-)

—| tk-MH100x4 Luc f—

i

1 10 30

concentration (uM) /

Fig. 3-2. 98 [FBEMKENLR RLU DETZRY (K)o AR-NTD ZHBRWIY AN T U N THEKRICEE

KFHE RLU DIE T Z R ().
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3.8 X b F 4k 95a DXFFMAH D TFE LM

CZET, KEFERESXDE/7O00ERYVICEE L TBERRAZIT> TS, VORERUVIF 2
BZINA=IICBART 2L FH Y FAN—DGFET 2D INETZOAEEFEAEOFETHMM@ILT > TR
Molce 22T, 95a DEIFVFAN—DOEH. ENFHEZEEL 2o FIROED. AFI/O0O0ERY
VERWZIIL—KTIE, JOQERYYDOB—IFYFAY—DERIFTERM>fcfcsd, BloIL—h%
BEIZDEND e, ThbhE, IA-IIIZy NEaBALRIC. BREEZRZITISI & ZE R I,
BRIL—NFRIBEICE T 27 I MeaMoa/Ll— N ZRA L,

AEFERELTRFIA—INLIZY FZEBATBRICAWS glycidol ZFAWz. X NFVEZEA LK 124
IEXF L T, glycidol EORIGTIYA—ILI =y hZBA%, TBSETHE ROFEZRELZ (126),
THF/MeOH/H,O A, EFBREIC LD 1 7L I—)L:EBROREZ T2 (127), HWT. 15k
ZI)LaA—=)L% MsCl &<V FOLMBIC LD 7O LTz, TFAICKD 287 I/LI—IL DR {R#E
#1752 & TN %ZEST= (Scheme 3-15),

'S—/
el o TBSC|, 0
AT el ISR = LT T
- 4 = =
MeO o OH MeO o oTBS
OH pME MeO o DuE /\(‘)f DMF ° /\clJQS
50°C 65h (R)-125 rt (S)-126
35h o 6h
41% ° quant.
) MsCL. EtgN,
v T SR o |G mes CL
0 Y\OH 2) LiCl, DMF
HzoytTHF OTBS 70 °C, 3h, 62% OTBS CH2(3|2
r.t
235h S)-95a
o (R)127 (S)-128 o (5

82%

Scheme 3-15.95a B—IT+ Y F AV —DERMIL— b, Scheme FICIE SHEDERIL—KERLUT,

SEHEEFHMEDER. RIKDAD SIKICHRTETFEI BN EDV9D o7z (Fig 3-3), LK EFEDEL
IC K> TEEDENENZFH L BAZMICIENIMRED D FITERL TWSZ EZRULTED, AR-NTD
CAEEYEIOREERICIEMASIDBEERENH D ENEZSND,

O/ \©\O/\/\C|

N _ N OH
o 190 (R)-95a
AJ
38 100~ O O
Y
.g K 130 — ——(R)-95a 95a
£ g -©-95a
o 100 —0—(S)-95a
0.1 1 10 30 O i
concentration (uM) (S)-95a H

Fig. 3-3. 95a OBE—IT+ v F AV —DEETHEER
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3.9 FZEDFLEH

ZDETIE, AR-NTD LIR—F—I =7 v/ RICEWTEHREITEEEZET 2 35 Z2HhHE LT,
REIEE ZERICEERAZIT o o BEFHEHERBICOLWTEED S L. REFERES2E/O0
ERYUVEENIRET, ZORBRIEY—REULZEP001 (22) IcdWTo7O00E R UANEREICEET
HDEDHKATHREEGHT DERTH oo BRBEICEVWTIE, Y7z ZIAIYNSIY Tz Z)LI—
TINAZHRT D ETEEDNA LU e EAIZIILIFIVEICEVWTE, X NFVEZFT 2 95a i'RbHHE
WEEZBLUTE D, RREOBMICHVEEDBBMNRSD SNz, 51T, 95a ICDWTHREEEED
SEMFMAZIT o/ & 2B STHRDFEEN R AEDFEEL D BBV & oh o To. BLE {LEY 95a ZR .
AR-NTD IZX U CERGEETTEETEZE I 2L EYRZRAIB L. Zh S OEEEHERICET 2EHR %
BEIT2ZENTET .

x
HO/\AOoﬁOHﬂol @ O 35 -

oY el
. OH
U — R{LAY EPI-001 97% rela?tavgﬁ\'iu 120%
BRRFANDOEHT
BRETLEE MR £ o
X
N X O | ¥
i (SO, T Do
(:/\/-/\/\Q: = ( OYCI ‘) 90a 147%  OH

«* '7|:||:11:1~U_/—ff%ub\
; ]I
HWZILFILEIFE ELRRICRE ‘Kj el
BV ETTEE M 108 1420/ OH
@oﬁﬁm

95a 166% OH

Fig. 3-4. AR-NTD BN ET 285 T0EEED SAR
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FEME AR-NTD BEFEMELSHMOTO7 71 ILENR

4.1 AR-LBD &R

INFETHIRERD Y Y RIESSALICER LAV, IERHENBAR EYV 2L —9—DRIEZITSICH
eh. FERE UL TARNTDEIOADIAV ARSI hZAWTE e LML, AIARTRIR L TE/bE
PEEE. BANZREVHYROTY IL—MEELRD S22 YT XEEEBLTHE D, YHRET
LIT TR Y VBIRERERE U AR YA Y RERE " UTE e, 2D, BIEMLEWEEL LBD I
HIEAT S AHEUENE X 5N 5, £ T, ARLBD I 9 2:E&REEFHE T 2 /26D, RLEYEED LBD N
DR = FHE U 7eo

________________

‘ AR ¢ 27 1 DUXIEEIR AR A

NTD DAY ROTFYTL—NEE
& B8 EYIHAR-LBD D
=B I ZAEEMH

Fig. 4-1. Y7z Z)LT—7)LHEIL ARLBD [CHHMMEZE I SN D 2,

LBD NOBHMEDHIE b U F U LEHEL fc DHT ZAWEWEUERRICK DT> . ARLBD ##&
TEEY EHRE LR LBD ICEE Lah > fz °H-DHT % DCC MEHEL THRE . LEOKRESEE . E
B9 52 ETHAEYD ARLBD NOBMEETHME L Tz &, 4 nM O °H-DHT BFETIC & F B BEHE M
% 100, *H-DHT 4 nM [CINZTDHT 1 uM ZH/EFS e & EOMENEEE 0 & L TZOEMEZ B
L7c (Fig. 4-2),

michol  LEDBOER
(A)FRERRL ® ° \
. ;
. incubate DCC& 100
. . —_—> ‘ ‘ incubate (5 ‘ »
BEBEHH BIEEODHTEFESE. o
. SH.DHT £ AR-LBDD#EA £ 11 3 &)o o [ o DHT (1 uM)
L ® o . © o @ 0! |
o © o incubate © © e o ‘> » | ® SH-DHT (4nM) :
e ® o ’ e e LAY
CBALEYEET ® ° 9 ¢ @ AR-LBD
) 1
° ® L] |ncubate Q ‘ » ? :__Q__D_C_:_C_ __________
L N o ‘

Fig. 4-2. ARLBD RN FHE D JR3E
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f&R%Z Table 4-1 ICRY . YT ZILAY VEEEAR 35 [3BEA LBD BEEHEMMEZRLIEH. N XFIL
7IRFBEAKTTb ($LBD B\MEDMED 5T V7 2 ZILT—FI)LEEEA 95a, 90a, 98, 108, 114
@ LBD [cx49 MAMEIRMEL . FIEEY 108 (ZLBD HMtEZIFEAERE BRI >fce —AT, V7
T I —TILVFEROFTHEBRNERUENEWEEZSND /IILNIAFVILEY t TFILTZZATIL
B9 % 95d. 95f [FBEFER LBD BMEH R S,

Table 4-1. ARLBD R4 R

compound X R ICs (M)
22 - - 16%*
35 -C(CHj;),- Et 12
HOMOOMCI 77b -NMeCO- Et 6%"
OH 22 OH 95a -O- Me 299%,*
90a -O- Et 46%*
O X@ 95d - n-Bu 15
"o o7y el gsf -0- n-Hex 17
on 95¢g -O- -CH,-cHex 16
98 -O- -CH,COOMe 6%*
102 -O- -CH,COOt-Bu 17
108 -O- -CH,CH,OH 3%
14 -O- -CH,COOH 8%*

*inhibition rate at 30 pM

42 ERAR ICXNT 2 EHREFHE

BIHUCHR ARNTID €YV 2L —5—D2R AR (AR-FL) [T UL TED KL S ITHEEET 2RI T S
. 2R AR ZRWLR—9—I -2 7 vEAZ{Tolc,. XiHliRIE. 2R AR Z2EIHITZ TR
R’pSG5-hAR" & ARE &LV 7 2 7 —EZ@E 3 B/ ARE-luc’Z HEK293 fifgic—@IcRIR I
RTH B HEBEFHENEI B & ARE D TRICERET % LUCERFHS luciferase hERIRT 3 (fig. 4-3),
Z O luciferase IC K D AR U 1z luciferin DFAEZIEE L IT2FETE2R AR OGRERENEEZ ML /.
BE. well O R Z YR 7 7Y 3 shEROBREICIE cotransfection U7z B-galactosidase DEEEE
HEBLTWS,

TR
4 N

@ . L

DBD

—> (or()
k —| ARE Luc l— /

Fig. 4-3. 2R AR LIR—4—3I =27 v EA&EHKK
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ZDfER. 90a. 95a. 108 [F2K AR ICEWLWTH AR-NTD FHiiR TR U e B E M fE & RIEE D
FiC. 95a © 108 A LBD NOFRMEZIFEAE

EEMREEBE L TWAZ ENRE N (table 4-2),
FFHHEMR AR EV2L—Y—THBZENTRBEI N, BEEREARDLR—Y—I—2T7vEALRIC

EWTE TO0uM TZDEEYDEXREEZ R L. 30 M TIRFETD RLU DRAHZEH SN D, Wik

REBWTEEEZZE. INSDEEMIFER AR ICX L TLBD UANDERGIICER L TEBE%2 7 TET 5.
% bell-shape IO EH < EWSIBERNIER TS5z, COLSBIERMDBH SN ZERICDVWTIERE

BRZEEFDHEHBVD, SRENEREICEVWTIRASHD T =Ry ID0HNEZET, {LEYIDF
DEBEINETELD AR ORBERDVDANGEEFEICSZ DMRODEESENKELRBRDIEHTHDIE

MEZS5NS,
Table 4-2. @R AR LIR—5—I—> 7 v &1 FHliFER

Rojijr Ti:Lo”E;\m

AR-NTD relative RLU
(DMSO%Z100& 9 %)

compound R AR-FL activation
P activity (%)’
10 uM 30 uM
90a Et 144 147 163
95a Me 159 166 159
108 -CH,CH,OH 151 142 159
*Maximum activation (%) in the
concentration range of 0.1 uM to 30 uM.
Average of multiple examinations.

4.3 tHOBEARBEICK T 2 E MM
BIETCIE ARLBD I 2 BIREDFHEZ T > eht. < 2T AR A ORAREE. 2Kk GRa. ER

(l BEAIGR7 T= X h }—\
o}

a4 BD. PPARLBD (a. 0. r) IEEWTFHEZIT > o
12000 — §%
! -<--Dex
Jr'ﬁ / OH
! —&—95a
& 8000 — /
28 i ——108
4 /
25 /
5 @ 4000 — {
o8 H Dexamethasone(Dex)
4 N\ J
0 o ——
0.01 041 1 10 0.1 1 10 30
concentration (M)

Dex (nM)
Fig. 4-4 £ GR &5 S
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relative RLU

relative RLU
DMSO%Z100& 9 %

1600 2 (l BEAIPPARGY T=Z }\
N
121200 — Q
u / -0--GW7647 o
8 800 — 9% b
, |
g § 4108 Hooc>< Z Mm@
() /’
= 400 — /’
/s GW7647
o
o __,_G \ j
- ——"2—2n
0
0.0001 0.001 0.01 0.1 1 10 30
concentration (UM)
Fig. 4-5 PPAR a1.BD 5 7E 1454l
4000 — ? BEAIPPARS 7 T= A ~
]
/ -o--GW501516
3000 — ": —egsa HOOC voﬁ
1 P Pe S
2000 — 108 : j&g*@ﬁz
1
1
1000 — GW501516
&
0 — o--="" - S S—
0.0001 0.001 0.01 0.1 1 10 30
concentration (uM)
Fig. 4-6 PPAR 0 1.BD &5 7E 1454l
80.0000
:
1
60.0000 /
l’
K =©=-Rosi
/ —5—953
40.0000 J
’ 108
/
!
/
!
20.0000 ,ﬁ
,I
,l
I’ "
0.0000 e==-=" L L '
0 1 2 3 4 5 6 7

Fig. 4-7 PPAR r 1 BD &E & 4

B E. £& GR. PPARLBD Icx 9 G Z T o fchd. TNZNOBEAY =X K hUREMKRE
HIRRENBEDIEBANZDHSNZDICKHL.95a. 108 [FZFD K SBFELBREDEKRIFERD SNEMN o1,
ZDZENS, SEIT YA UERSREICEWNTIE 95a, 108 [FFANAED ICH LT AR FEIRM
ZEULTWBEEZR D,
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BAE FHHEMNAREI21L—9—0ORSHEIT
5.1 AR-NTD fE&EEFAANRIF I D &

AR TY—R & U EPI-00T (& AR-NTD ICHERT 2 ENREBEINTWSH, AR TRIB U /H
HMAREYV1L—¥—& ZOHREZFMEOERMNERD I EMNS EPI-00T1 & IFRBDHEEIBAICERL T
WBAREMESE X 5N D, £ TRIETRIR U bEYH AR-NTD IR T 2N ESHZRIET DI & &
Ufco BDFILEYDREEZIEAT 2FEE LTE BFIETHRWEESBRENIFILAINILU LAY RDE
WH UEBR®, @AY Y RZAWERAEREN—BNICH SN TWS, LML, AR-NTD (1
B2 hUFILTRIVEEDPERELEDIIHSNTWERL, £ T, AETIE. AEOEESOE
8T, AR-NTD \D#EEZRIAT 2 & & Uico UATICZDRNZHAT S (Fig 5-1). 9 HEK293
MRRICLIR——Y—>T7 vt THWeARNTD 75 R RENS VRT3 U ZILFVE T
“HBI2ILEYZNIET D, 0%, MBEZERL. EAFVYFIREDI Vv IRIDERTEAFV-E
BY-AR-NTD E#E#@h%z8 %, Izt AR iitkHI2WEA ML TIRNTPEYYE-—XTRELEL
SDSPAGE, transfer Z1TW&H T %, BH. COEBRTRHWZILF VI T ADILEYIEZ. AR-NTD L
M= ==V T7 v RICEVWTEENHZ & ZHERELTWS,

EZBT, —MNICHBNEEZRETIEIT I REPRYY 71 /VRED, RRIGEBBREZEA L
BYERAVWT, UV BSICKDEHINICSY VN EHER/REZEMI TS, UH L. NMEEVERDHEIZ.
FATMROHBEPLINETO SARMS, 700k R VEHDTARNTD EHBHEEIT DI ENTEEN
fefeob, VIV BEDHBEFEEETRI T2 UVBFOR Ty ZE 70 8 D)LICHEMAA TWLERW,

[ ‘ HEK293} o _
O @ AR-NTD relative
—AR-NTD transfection @ ZN0 N ol RLU at 10 uM
®HEA 95h OH 151%
«—treat BER °
«—lysis
N
@N"’\é@
EAFUTFIRE | pxFvFIUR
ANEA I
v .y
. or Streptavidin
» @ anti AR beads
“NI‘ e SDSPAGE > [ 1o
B &transfer

EAF-1bEY-
AR-NTD#ESE

Fig. 5-1. JCRIMRRZIGA LU s aRBEDO AN
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5.2 AR-NTD £ DHEBERERICNT 2EMFE AR-NTD L ERZ IV NIEOFEDOTRK

RIEID 70O N JJLICREV, 7O0—7 95h ZAWHEEERZITofco UDULEBMNS, NSV RT VY
3 VIEPAIBRREL. 7Y v I RIGOEHE, BRI ZT> e BiER TEEMKER AR-NTD O
Y RIFBEHTETWEL, —AT, AR-NTD & FERZ D FEDMEICLEYMKERNGR/\Y RIEES N
fe (Fig. 5-2)s CTD/I\Y RiE, ZILF >V ZEF/2\ 9ba EDRALETHRAENI NS Z EHERELTW
%,

Click %
95h - + + 0
95a - - +
BRI G0 & W
. 95h OH
L—> 1 2 3
T T,
95a OH
150 kD —
— — _ n_S_
100 kD —
4 AR-NTD
75kD — TR < g
% =%« protein X
50 kD —
WB : SA

Fig. 5-2. AR-NTD TldiaW% > /XU & (protein X) /N> RHI7ILF VbEYIKRERNICERE Iz (L
—> 1, 2)o FZDINY RIEZAR-NTD E5B57TEEEZET % 95a ICK > THRAD NS (L— 3),

CORERDOBENE LT UV BRICLZDHBEEOATY 7Z2EFHWIORNINTH DI N5, 950
I& protein X EEBEEG L2 I ENEZI NS, £, EELEEYTH S 9ba IcLBFHEENINBZ
EHS, MMEEYVBEDEETHEEEZFKIRT 52X N ZX LI U T protein X (HASHMDFETEDL>TW
2EEZ5N5,

43



COWERERS. AARTRIR U b EVEBOEETUEEEOEREFEIC D VW TW DHDRERNIIT
5N, F7b5E. protein X H¥ AR-NTD hNET 2EEEMEICES T % & LT, DLEYIE protein X
DIHHEE L. AR-NTD & protein X OHEEERICEEZ S5 X TWS, QftEIE protein X & AR-NTD
@ﬁﬁt:fﬁ*‘“@“%b“ AR-NTD & (& noncovalent BHEEERZ L TWD, EW5 2 DDREETH B,

@
@ covalent @ covalent
b|nd|ng binding
|nteract|on ‘/\‘ interaction ‘/\‘

compound / compound
' ‘ noncovalent
blndlng binding

AR-NTD AR-NTD
Fig. 5-3. Protein X H'E8E#E 9 2 /EFHERF D1kt

DICEL Tld, protein X DREEICAIT THELX DEEZT>TWS, HRIKTIE. AR-NTDZ KTV R 7T
73> Ui HEK293 MifgZ AW TERZT> TWAM IV X717 3 L TWRWRTHRE
IZ protein X MEHTZEZMESH. T4 5, protein X H HEK293 REMENE S ERETL TWD,

@IcBL T, FITMEICHEWT, EPI-00T @708k R ik AR-NTD 5 DIEEMERIEIC TITRY
Y RICEBS N, ZNANEERKE B> CRFBICH DI REET I/ BREORBZZ THEEEERT
ZEVWSANZZALDHEINTWVWDE® (Fig. 5-4) £V/OOERUYZDHDE, TILFFAVRE
NETZFA—IEERIRIGLABVW ZENRESNTWEZENS, YOOk RY VEHH AR-NTD &4t
BEEET D HICIE. BEBDEENEEERETCHDIIENRETHDEEXD. AR TRIEL
{LE&H AR-NTD (XU T EPI-001 & BRZEMIICHEA LU TWB ERET B &, FOREIXIEREEERES
TRBRWEHICIRF Y RADOEEN R EINT ., AR-NTD & OHBEEEIFER TS AN >, WS AEE

HEEETERL,

reversible
bindin
9 ‘ s O
RS EPI-001 Mg
epoxide
formation

T Nue jY\ Nuc
0 OH
H-B — 5 B—

covalent binding

&
Fig 5-4. EPI-001 OEBHEEFHBROBEEA N =X L CTE L D3I - &E)

* Brand LJ., Olson ME., Ravindranathan P., Guo H., Kempema AM., Andrews TE., Chen X., Raj GV.,
Harki DA., Dehm SM., Oncotarget, 2015, 6(6), 3811.
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5-3. AR-NTD L DEEDORIAZRAL LBERRA (IR&H)

AIAFZ TRIE U b &MEEDY AR-NTD (ZXF U T noncovalent BBEER%Z 9 272 51E. ZDEE %L
B9 ZfcoHicidrOnObe RY VICEST Y VI VBERFINICHEREEERIE2RENH D, TDIc
HITlE. UV REHC KD AR-NTD & BEINICHBEREE S B2 LHODOAFNEEREDEAZIER L IEE
ERENNETH B, UTICZFORIEUIEZETS (Fig. 5-5)e TNETD SARNS, EAIF7ZILIFVE
NS DERMAIFBRTIIBVWEEZEZ SN, RV EVREODBBRECDOWTIIRF LTI B>l ZIYR
BEOLSBYAXDINS WEBBREOEA TILEENMRRINDAEENH 2, 700 R VELIH
AR-NTD & OHBHERICES L TWRITNIE, Cl A2 ZBKEBRE S AR UERDEIENS LG,

\ SEM B A |

Ryt Vg FOBBRENR TR %
HORMBD, 7IREDLS NN /(jﬁkij
RINS WBBEDE A TEMEN N
RSN BN 5 5. e S

- | O |\\
i ~ A = /\T/\
" /D O Cl 5«

I T e e OH

ROWZILFILSETEENRSET !
1 BZEMS, ZOWANSDRE !
B EETIRARW 7 | 28/7IL =)L = RIEEHEE.
ommmmemmmmemommsoeeeoee oo CIEZHKEEBRELRR UK
BEERN TS DAEEMENDH B,

Fig. 5-5. XRMMEREREDBAZER U LBERAE
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RE
AFFETIE. AR-NTD DHDIAVA RS2 hEBWLK—F—Y—>7 v A Ric&D. ARNTD i

ET BLEMBEORR EEFELICKIILE (BIR, B=F). €L TIDLEYH ARLBD ICIXfER
TIICeR AR OBREEHZAMI S Z2REHUI (BEE), £/ AR-NTD & DEEZIRIET 51812
T, MWARFIKTIIRE SN RBWMEEMIRENRBNY RERRE U (BAE).

RETHHRAZAME AR OGREHREEEYORIEMRITBAICKRINTWSDD, ZOENILE LU TE
ESINTWVWDDIE, RERODENINMITH S LBD DY HY RIEGRT Y NALTH B, NI U TARHZRE
TERIE U cbEWIE LBD ICIEER LR WIEHENREEREIEEY TH D AR I N, TN,
AR-NTD HERFLEWIC & % AR BEFHIFEIOIZRIZRAIICARD 52 E WS HT BRI ZIRR TEL & E
ZTW3, INFET. AR-NTD OHEEREBMEIFE > IESEMENFERC LD EDONETH > fcfedh. K
AFRICK D AR-NTD IcftZDEIMEIFShnELVWEE X TV,

AR EERRBRY — )L & UG TE 2 08N % 21217 T <. AR BEEERBOEMR TS TE 208
NH2EHAMADBREE LT LTSNS, ARBEERE E U TREIIRNAYY Y ROT VAR, 3K
BREHEMERENMSNTVSED, IN5E AR OZEENKEDEE, REBRICDHBHS Z ENH
5NTW3, EANICIE. BIZRNATIELBD OZEIC L 2BREEFDEMEIE D, 7Y ROT VAR
IMETHREIC. LBD OZRICED 7Y ROT Y ORIGHET B, REWIEMHEMETIE NTD ICFEET
BRIV I VHORBHRICKE DRERE ZOEEIRERRAEEINTWVWS, ZDLSIC. EEICX
D BTHLEDIREPREDERICE VN THE NTD REELRBEEHEEZ 5N 5,

TR UEEYOEEEEIX. RAKY HY ROEBEEFEEEMNT, BFOLTREELNHZZ EIEE
ETH Do BB UL EMEDIERXANZXALICB U TFRERTFTH N, DR EH LBD 2N SR
WEREUEMIRIE TH D, HIENDIRIBICK > TREFU LD VN Ty AR OH SN DA ML H D, K
e AR Z RO B ICHTc > GEIRU I EPFO0T (EFEFERAYMN S OMEY & U TBARKRESIncE D EMAE
ZBo ZDZEF. AR-NTD ZXRE U TEDFILEMRI Y —ZV T Z1T5 TR ERDBRVE
HEETZEVORREITEEEZRBLTWVWD, I5ICWVWAIE. REAEYDORET SLBLVKRZRE
NTD [C{EFT 21ED FILEMERKE TE D TREMEDLH 5,

INET, BDFLEYIC L 2HARBEOKETEIMEE AR ICRSITHEREICEZBREINTE K U
NMUBH S, ZOHIODHREIMNE, N Kifg KA > EWSHEFICH U TEEMNMERT 2 alpeEz8E U
FEMEIZIEFBNWT EDBREWIND, FRICK D, BARBEKEZDESZHEHT 2EDFLEH O
WMADIIBI/INT T A LITEAL, FHlSHEAEDRRY., REDERE, MIRREDREICDLBNSZ
EEHAFL TRRO E T %,
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mE
ME1  95a. 102 @ LNCaP #8§2% f\\fc PSA BE4SE ST

PSARTIIBRFENTTR) I AR OEEFEH(IETRIRT 25 V/I\VBED—DTHD., FIMZENADESEY
—HA—&ULTHERAVSNTWS, Ffo. BIZRNAMAL LNCaP 14 LBD ICRZE (T877A) ZHDOHWH
D AR ZBHLTWS, 75, BRI AMAL LNCaP Z#HB W T PSA EAE%AIE S 52 & T, BIIL
BROAMEREFR TD AR OEREJEMZFHH CE %, AETIE. 1bEY 48 FHEIBRICE 1T BIEMA D PSA
E%, ELISA v hZERWTHE LT, {tE&Id. ARNTD FHERICEWTEEREGEETEERUTC
95a. AR-NTD JEREFNAEENGIEEZE S 28N H 2 102 ZFHME L foo

9. 95a ILDWTFHEiLic& 23, DHT F#&ET. EFE FOWVWITNICE VW THEEE PSA DEEZ
DHonihotz (Fig. 1), O#ERED. 95a (& LNCaP flil2IicH UL\ T PSA OFEIBAEITHET 5EEE
BWZ ENDH olce THUE LNCaP REM®D AR OEESEMRICK LT, 95a EFEEZEZRWI & &R
KT DERTHDEEZT WD,

10—
e E\E—E/H\E/E/E]
63 ﬁh 8 —
L 5y
Bl _
~o o/\/\m EZJ:;J 6 —B—DHT 1 nM7F
oH oy 4— -o- LAmERE
@<
=
ala s 2 —
e\
0 L S S S P
0.01 0.03 0.1 0.3 1 3 10 30 UM

concentration

Fig. 1.95a OfEiE (k) & PSA ELEMEEHE (B)

HWT 102 25L& 23, DHT IEEE TICE W TISEEMRENRRELZEOEN. AP0\ Th
HROSNEMN>Te LA UL, DHT 1 nMBEETFICEWTIE 0.1 uM~3 uM DEFETId PSA EEA B DIE
B 10~30 uM Tld PSA EEEDRA DR Stz (Fig. 2). 102 (& LNCaP Ikt 9 2 MiaE (53
SN >fclEnE. ZDMERIF 102 HDHT KEFMICEH < LNCaP #iflgN D AR OEEREIRICE
BEEZTWSIEERELTWS, BEETPSA EEHNBEEICEL 2RRIG. DLEYSERERETOD
AISHDT 1« — RNy IHhh > TWB AP, OFEEICEWTLEYDOERARNEDLS oriEx 52
EICEAT B EEZEZ T\,

WINICLTH, RFEEICDVWT NI EDRETIEIT> TWERW, i< &6, HEK293 #lifig & LNCaP
HiEEWS, ERZMIEZAWCERRICEWTIE, ELEYDOFEEDERNZENENTER D AREEIET

NHBDEVNDSIEDNEZ D,
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=—8&=DHT 1 nM#7F

eﬁ 3 = —e- Lot
ISR WO |
>(O\[(\O = 2 O/\/\CI EJ-}‘{:J 2 —
(0] OH OH]IH}H
D <
=0 1 —
(el k °
it - TN T
. < -,9__-6\\ _R
001 003 01 03 1 3 10 30 uM

Fig. 2. 102 O&i& (k) & PSA EAEMFHE (B)

ME 2 132a. 132b O£ AR REHNZEEHIHEIEMSE

AR-NTD FHliR COEERMZTOBETEHR LI t 7FILTXTILEFEENRR 132a. 132b (Scheme
1) I 2R AR RENBZEEIGEIEEN RO SNl

O B S o MJ\OEt KoCO3
0, 0, oo i)
HO OH HO o™~

DMF
91 DMmF 92 80°C ©  120a;n = 3, quant.
55h ’ 129b; n =5, quant.
45%
NaoH +-BUOH, EDCI, DMAP ®/o @ I ) QO@
o n = — s " Z
THF/MeOH/H,0 CH,Cly >f TOW/NO o PN \[or‘/\)o 0%
r.t. r.t.
OC - = 0,
175h 4h 130a; n = 3, 17% in 2 steps sgh }g} E’. rrl - g gio//:
130b; n =5, 17% in 2 steps ’ ’
CeCIa 7H,0 Q
l\él(e)CCr\;l >( f/{o’ : o/\ﬁm
n 132a; n = 3, 35%
132b; n=>5,63%
Scheme 1. 132a. 132b D&
FHaHE, 132a. 132b IENTD LIR—4—3I—>F7vEA CRETOGEELEEEZRUI—AT. &R

ARDLIR—=%—I—>F7vtATid DHT IEEETICE W TEHREMHIEEZRUce /oo ARLBD I3 %
NSl (Fig. 3 b)o Ffc, PSA EEFEMZFHALcE 23, DHT F&E TS W TREKREFNR
PSA EAEDRAEEDRO SN (Fig.3 ) 2RARZAVWCLIR—F—I—2 T vEAICEVNT, BE
D AR 7»% TZX ME DHT FERE T CREFIFIEEZ RS RV, LML, REEYIE DHT 3EFET T2
R AR EHIFELEEZRLTWS (Fig. 3£ FF) 26, BIFOAR PV IZAMERBEBBIANZX
LZzBUTWSHEENEZ SN,
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AR-NTD relative RLU AR-FL relative RLU AR-LBD

compound R DMSO%Z100& 9 % DMSO%Z100& 9 % binding ICy,
10 M 30 uM 10 yM 30 uM (uM)
132a -(CH,);COOt-Bu 112 125 69 62 1
132b ~(CH,),COOt-Bu 105 128 66 52 10

DMSOALERF D
PSAEZ1&L9 %
I

0 1 3 10 30 UM
132b

DHT 1 nM

Fig. 3. 132a. 132b @E®7O7 71 )L, AR-NTD. 2R AR LIR—%—I—> 7 vt~ LBD #HM
MEEHE (). PSA EAETEMEFHE (F)o

132a. 132b [FZDEENS. AR ICHT DEKESY 7 & L TERIWTWSEREMEDN S D, BKIES VA,
BRY YV IRVEDY AV RICEKEOEWEBAEEZME5 L. SXRT7A—ILRY YNV BEOREEREEZ A
ULCHIYNRVBDHFEEZ RV S EEFETH D, —MRIT. BUIBHEICTA—ILRLTWERWY Y RIEI, B
BYVINVBERBICHEET IETOHKET S /BEENKRAICELE LU TED. TnZEF R LIy vROVIC K
STCTA=INT A VITHERBICREND S AT A= ROBENKEWVNGERTOT 7Y —LREODREER
BRICL-oTHARIND”, Thhbs. Y/ VEORAMICHEKEBELZBHS T2 L SBREFFILEMIEZD
YNV EDERELERDPIETZIENTE, ERICZFDLS5B AV ETINTAR DEFEEEERA I EZLEY
SARD279 R nTW3® (Fig. 4 E).

132a. 132b | ARLBD ICfEE L. AR OREICEHKEDEW t TFILEZBHIEZ & TRLELE S
BEEEBIC L 20BEZEL WS, 2R AR OEREMFLIEE. PSA EEMFIEEEZRLTVS L0
SHEEMNEZ5NS (Fig. 4 T),

0]
FaC W 0 o
N
NC/®/ s?rN\/\)I\H/\/O\/\o@

SARD279

X

NTD

0\
/\/\W’

RO
XOWOJ‘\:F ffto’\(\a
AR o OH
LBD

DBD

BRKAE ey

Fig. 4. BUKIESY 73RIC K 5 AR DFEEZRA ST LG SARD279 (L), BKMEYZ7ELTD 132b @
HEFMRRANZ=ZZL (T,

* Kubota H., J. Biochem., 2009, 146, 609.

° Gustafson JL., Neklesa TK., Cox CS., Roth AG., Buckley DL., Tae HS., Sundberg TB., Stagg DB., Hines
J., McDonnell DP., Noriss JD., Crews CM., Angew. Chem. Int. Ed., 2015, 54, 9659.
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#WE3 AR-AC OV A NZ MEBWCTHE

[FHES &, GAPDH (glycelaldehyde-3-phosphate dehydroganase) h' AR OEESEIEICE X 2 E
HEHRANDIZHICLBD #HLBWAR DIV ARSI M EAWLERET>TWEY, AETIE., BELT
BWzZOAY ARSI M Z2BEWeLR—F—I =T vtAIlcL D, FSK PEASDIEEYDEE) % FHN
FHEREZRS, COTTRAIRIFARDLBD ZFr< 1-658 HEEHD 7 X /BEFTZHIERT 5, Gald h'iEE
LTWRWLWD T, MH1001Luc TiF#i<, ARELuc D75 XX RZzFEW: (Fig.5). AETHWzIY X
NS0 MIFRBTEMETMLU 72 AR-NTD 75 XX RERFRXFITZEKT, ARAC 77 AIREERT &
Ic9 %,

TR
4 )

ARAC

DBD

> (t)or(-)
\_ LA e — )

Fig. 5. ARAC EEEH A%

E£Y. ARACICEWT. FSK OEFZRIELTc, ZDRER. TORTHEKRIC FSK OREKEFNRER
EHINERRS NI (Fig. 6), &, DHT EZDRICEWTEEEEIIR > TWabh T,

120

100 —
80 —

60 —

40 —

relative RLU
DMSO%Z100& 9 %

20 —

01 03 1 3 10 30 DHT10
FSK uM

Fig. 6. ARAC AV AR Z 7 MZEBWTH FSK [FEHEMFIEEZET 2

" Harada N., Yasunaga R., Higashimura Y., Yamaji R., Fujimoto K., Moss J., Inui H., Nakano Y., J. Biol.
Chem., 2007, 282(31), 22651.
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ARAC &EFMED SAR (& AR-NTD @ SAR £ £7%4 3

KR ICENWTRIE L EYMO—EBOEMTHEZ T o e D TZDERZLUTICRT . JEEFHEICA L
A% AR-NTD 57fi%k & @8 HEK293 fllg T 2 h%. 2EMIc AR-NTD D SAR & IFE%4 D SAR H'8
5Ntz ARAC & AR-NTD Icid. NTD ZDDEHDERNSH B HREENE X S B, {LEYMDIER
B, HBENWEVII—rTBHAT7 779 —DEEHI SAR DEWTIHENICHDEERL TWD,

x9. BAOBERZEI S /700 R Y, B T/RF I (CEYOEETEZRZ Table 1 IR U,
ZDHER. AR-NTD TIRREEZICRD SNICEEITEEENAC FHMEIR TIE 90a, 76a ZRREFIFEALER
HENIEMN ST, 90a IF 10 UM IEE W THTOEREITEEEZB L TWS—AT, 30 UM IZEWTIEZ
DFEENEIL TWS, COEHICDWTR. DILEYMEERERGETORAT 77— RNy I03hDh
S>TWBHEENY. OFREILEVWTHEEYDIERRNZEDL S or A T, BRMIC 10 M LN TEE
SEMEDOREBNROSNICEWVWSHREEZEZEZ TS, —AT. NAFILF IR 81b [CIFEEIFHIEED
OSSN, CDEFHFIEMEIF. AR-NTD OFFRELEL T, RICHEUIERTIRBVWEEZ 515,
—AH T, PIRHIYED 77b ([CIFESHFSEEN RO SNah ol ZDfcsd, EEMFLEERIRICIET =

RERES VIV BOREER (DILRZIIVEE DXFEE. AFILEEOBKEREERGZLE) NEE
THOH, MOZONBERLEETHDAREENTE I N,

Table 1. ARAC FHfik TOEHEFETHED (B IXRIEEHD AR-NTD FHii% T DFHE#ESR)

oL
-0 0 R3

ARAC relative RLU AR-NTD relative RLU
compound X R3 (DMSO%100& 9 %) | (DMSO%100& 9 %)

10 uM 30 pM 10 uM 30 uM
35 -C(CH,),- NT NT 120 169
77a -NHCO- 103 102 117 135
77b  -NMeCO- ?’jjﬁu 95 93 94 91
81a -CONH- OH 99 92 114 135
81b -CONMe- 81 65 97 95
90a -O- 131 111 147 163
34 -C(CH,),- NT NT 97 104
76a -NHCO- 17 149 136 144
76b -NMeCO- 5\(‘ 93 93 80 100
80a -CONH- (o] 97 115 114 139
80b -CONMe- 84 89 95 110
89a -O- 104 112 116 124

*Average of multiple examinations
NT : Not Tested

Ric, BADEREET 2 IBBRIRF LAY, BEI/OOE RY Y OEETHEER% table 2 1T
Ufco ZD#ER. AR-NTD TIREBEICED SNIEEETEEELIRH S5SNI COEYE TIIEEIH
ERERDDLOERHBVED (= FFERL) KHd NIz, RHICREURETFBHELET 2LEYHT
&g 2L 81b METIBIRERAML NAFILT I REIRILEY 82b. 83b MFICBWEGSINFIEE%
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BULUTWe, Table 1 ERFRICT X RAED 78b. 79b ICIETEEN RSO SNABMN>Tcfcsd, table 1 DiE
RCERUVCHEFRUBEDEER ZXRI R THIEEZI TVWD REFERETHEISE.78b
NEISH700ERUY (Table1) £DH. 82b, 83b DEI S IEMRIT/RFY, VOO RUVDIF
SHEEIFLEREICIEBATH > e DI ERBIBBRRFEFEDIERE. 65WEKBFEREEDRIGE
HUEMEDRIBBICBEIE L TWEHRAIEERZZ X TW%, —7/1. 84b. 85b D& 5 Ic KEFEMREI D DRERE
Z—DOEPUILEYM TORRICEBVWESIFIEEZRUCDOT, NXFILZIROEERZXFHI D&
EHIC. RKEFEREISDDEEICIEHBIREBRAR-ANFEYT HAEENEZI 5N D,

Table 2. ARAC FHfik TOEHEFEEMD (B IXRIEEHD AR-NTD FHifi% T DFHE#ER)

L
o) 0 RS

ARAC relative RLU AR-NTD relative RLU
compound X R3 (DMSO%100&£9 %) | (DMSO%100&3 %)
10 M 30 uM 10 M 30 uM
52a -C(CH,),- NT NT 126 163
78a -NHCO- 81 67 99 110
78b -NMeCO- \Y{L\ 92 90 107 94
82a -CONH- & o 90 92 102 126
82b -CONMe- 59 54 97 93
89b -O- 76 62 106 116
53b -C(CHy),- NT NT 17 163
79a -NHCO- 75 52 103 86
79b -NMeCO- ngJ<f' 97 91 90 93
83a -CONH- OH 78 56 114 112
83b -CONMe- 69 59 98 93
90b -O- 70 67 116 124
84a -CONH- 0 55 52 89 106
84b -CONMe- & vﬂ/ 54 40 92 95
89c -O- 79 53 115 119
85a -CONH- OH 68 44 110 94
85b  -CONMe- ;VW( 51 45 92 97
90c -O- Cl g4 54 115 124

*Average of multiple examinations
NT : Not Tested

BmWT, Y72 —TIERLEEDICOVWT, EAIFZIILIFIVEZELAOT7ILFIVHEICEREL (b
BYOFEEERTT U (Table 3), TDHR. MW ILFIILBEIFEBVWEGEETEEEEELTHED., kXK
BOEMIC K > TEETDEEFENRIE L TVWE, nRYFILEL nAFVIETETOGENFHIEEZ R
TEWSHERMIMEONT. FPILFILEHOMRICHW., EEMFEHEORRICEF G IV RA—Y 3 v ZE
DSZAEENEZIS5ND, £/, 90a EEER. 10 UM TEREEZRU. 30 UM TEUEIETEZT 5 &
WSHERMNRZ TSNz, TNICDVWTIRERDER ERFKICEZ TS,
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Table 3. ARAC FHfik TOEHEFEETEG (B IXRIEEHD AR-NTD FHii% T DFHE#ER)

R'oJkA;( O\OYCI

OH

ARAC relative RLU AR-NTD relative RLU

compound R (DMSO%Z100& 9 %) | (DMSO%Z100&9 %)

10 uM 30 uM 10 uM 30 uM
90a Et 131 111 147 163
95a Me 152 134 166 159
95b n-Pr 119 102 138 153
95¢ i-Pr 110 100 141 149
95d n-Bu 108 85 111 118
95e n-Pent 84 71 98 112
95f n-Hex 97 73 102 108
95¢g -CH,-c-Hex 95 94 105 120

*Average of multiple examinations

RRIC. EAI7)LAFVEZEADMEBREEICER U EEaYDiEEZRT Uic (Table 4), Z0iE
R. 108 OHETTEFELIMNCEFTZ WAL S BEFMEIEELBH Sl 1130 123 5. ALRZ
IVED & SRR ERBENGEIFIEERARICEE TH S ARENRR S i,

Table 4. ARAC FHifik TOEREFEETED (B IERIEEYD AR-NTD 3% T DFHEER)

R‘ojij/ O\o/\(;\m

ARAC relative RLU AR-NTD relative RLU
compound R (DMSO%Z100&£9 %) | (DMSO%Z100& 9 %)
10 uM 30 uM 10 uM 30 uM
105 -CH,CH,OMe 95 83 111 125
108 -CH,CH,0OH 126 111 142 159
112 -CH,C(OCH,CH,O)Me NT NT 110 127
113 -CH,COMe 91 66 119 134
123 -CH,CONHMe 73 65 81 97
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ARAC &EEED SARDX E S

ARAC DEEFEEZ—HOILEYW THE L /ZHER. AR-NTD TIEFRSD Shgh - cEENFEEZE
I 2IEMD N DB > fco COEEIMFLEEICDWT SAR EX EDfce RVEVEREDRSY VY H—
EUTRENXFILZ I ROFHHEL/cHDDHFTIREETH D, REFERERFIBERIREFIR, $501
FE#7 OO R YD EENBWGENEIEEZE L TWe, ZAIZILIFVERDICOVTE. 7L
FILEHDEA TIFEEILEEENRKITT 2MERANRDO SNicfcth,. KREEZBRELD S 3BEREDE
ADRWZ ENFEEIND, TDSAREHEICUEERMA%ZITS>2&T. ARAC IZRHLTL DEWER
EFEE A ZEIRTESZND LA,

7 2 RNEE#EG

sy O B QR D
~ @)
N ~
N0
ZILFILE KL D IEKERE
BRBIMKICRD S R4 o
\
NXFILT = KD FE, BfET/R*I, 70
PIREMCTDEFE] Ak R YHEF

Fig. 7. ARAC FHiR lc & 1F 2 EEHIFLEED SAR &SRO EFRPIREME
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& 4 AR-NTD &EFHENEEY niphatenone

AR DOHEBRIC EPI-O01 ZRELETIL—THh 5. AR-NTD ICERAT % &N dRID{EEY.
niphatenone (24) *M#RESIhic, 24 (F EPI-00T & AHKDHER. 374205 IL-6 (k3 AR-NTD K
ENREEEECZEETIEEZEL TVWS I ENMREINTWS, £ DbEaid. AR-NTD 721}
T/ < GR-AF-1(3-300)IcbiEEIT 22 E. GRa7Z7OIZRANTH S Dex [N T 2EEMFHIEEZET S
ZEMNRENTED, BARAED NTD BEREUEEYOH IR ) —RMEEaPiciab 5%, 22T &K
AR-NTD FHERICEWVWT 24 OFEUATFMIZEIC U, £9 24 OEREBRER K> TITo

(Scheme 2),

A U 7z niphatenone ICDWT AR-NTD (sBE5EMEZ ML /& 2 2. 10 uM BUT TIKEEZEHUEME 3R
H5NT . 30 UM TIKEUNROH Shfc, DR EBRBTRIR L ILEWICITEYT 3 & 5 REETTEE
HEEFE > TWRWZ EDhh 5 72h, niphatenone Y — RIC UTBERHZITS 2 & TK DIEMED L
{LEYNE SN DRI TRHDEEZT NS,

NaBr
CeClz7H,0 OH DMP 0

O —_— —_—
\/\/\/\/\/\/Q MeCN )\/Br \/\/\/\/\/\)J\/Br
b CH,Cl,
133 24h 134 rt. 135
93% 7h
99%
P(OEt)3 0 9
- \/\/\/\/\/\)J\/PfoEt
toluene OEt
1o 136
75%
NaH, 15¢-5
B
" ~"~"0Bn H,, Pd/IC
0 0 T o
O\/\/OH 0°é|—t|§rt O\/\/ONOBn EtOH O\/\/o\/\/\OH
L r.t.
137 14 h 138 14 h 139
51% 92%
s
ridine #\
_ pyrdine J 2 0 o
CH,Cl, \/\/OMO THF o\/\/o\/v\)m
As rt.
W 140 18 h 141
79% 27%
conc. HCI OH (0]
— HO_A_O \/\/\)J\/\/\/\/\/\/
THF/H,0
rt. 24

o/n
37%

Scheme 2. Niphatenone D&

*® Meimetis LG., Williams DE., Mawji NR., Banuelos CA., Lal AA., Park JJ., Tien AH., Fernandez JG., de
Voogd NJ., Sadar MD., Andersen RJ., J. Med. Chem., 2012, 55, 503.
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Cell culture.

HEK293 cells were cultured in DMEM supplemented with 10% FBS and penicillin streptomycin at
37 °C in a humidified incubator (5% CO, in air).

LNCaP cells were cultured in RPMI supplemented with 10% FBS and penicillin streptomycin at 37 °C in
a humidified incubator (5% CO, in air).

Reporter gene assay

A. Plasmids

For AR-full-length; pSG5-hAR (30 ng/well), ARE-tk1L.UC (100 ng/well) and CMX-B-gal (10 ng/well).
For AR-NTD; CMX-GAL4N hAR-NTD (24 ng/well), TK-MHT100x4-uc (80 ng/well) and CMX-B-gal (10
ng/well).

For GRa; GRa (30 ng/well), MTV-LUC (100 ng/well) and CMX-8-gal (10 ng/well).

For ERa1.BD; ERa (30 ng/well), TK-MH100x44_uc (100 ng/well) and CMX-B-gal (10 ng/well).

For PPARLBD (a. d. 7r); PPAR (30 ng/well), TK-MHT00x4-4uc (100 ng/well) and CMX-B-gal (10
ng/well).

For AR-AC; ARAC-Nuc/pcDNA3.1 (Myc-His(-)A) (30 ng/well), ARE-tk1.UC (100 ng/well) and CMX-
B-gal (10 ng/well).

B. Transfection

HEK293 cells were seeded at a density of 1.0x10° cells/well in 96-well plates and incubated for 24 h.
One well of cells was co-transfected with a nuclear receptor expression plasmid, a luciferase reporter
and CMX- B -gal expression vector. Transfections were performed by the calcium phosphate
co-precipitation method. After 32 h, transfected cells were treated with test compounds or DMSO for
24 h. Treated cells were assayed for luciferase activity in luminometer. The luciferase activity of each
sample was normalized by the level of B-galactosidase activity. Each transfection was carried out in
triplicate.

Competitive Binding Assay for hAR-LBD

Binding affinities of test compounds for hAR (human androgen receptor) were measured in
competition experiments using [*H]-DHT and cytosolic fraction of hARLBD (hAR ligand-binding
domain)-transformed E. coli as described®. Briefly, A hARLBD expression plasmid vector which
codes GST-hARLBD (627-919 a.a., EF domain) fusion protein under the lac promoter was transfected
into E. coli strain HB-101. An overnight culture (10 mL) of the bacteria was added to 1 L of LB medium
and incubated at 27 °C until its optical density reached 0.6-0.7 at 600 nm. Following the addition of
IPTG to a concentration of 1 mM, incubation was continued for an additional 4.5 h. Cells were
harvested by centrifugation at 4000g at 4 °C for 15 min and stored at -80 °C until use. All subsequent
operations were performed at 4 °C. The bacterial pellet obtained from 40 mL of culture was

resuspended in T mL of ice-cold TEGDM buffer (10 mM Tris, 1 mM EDTA, 10% glycerol, 10 mM DTT,
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10 mM sodium molybdate). This suspension was subjected to sonication using 2 x 30 s bursts on ice
and crude GST-hARLBD fraction was prepared by centrifugation of the suspension at 16,000g for 30
min at 4 °C. This crude receptor fraction was diluted with buffer (20 mM Tris-HCI pH 8.0, 0.3 M KCI, 1
mM EDTA) to a protein concentration of 0.3-0.5 mg/mL and used in binding assay as hARLBD
fraction. Aliquots of the hAR-LBD fraction were incubated at 4 °C with [’H]-DHT (PerkinElmer, 4 nM
final concentration) and test compounds (dissolved in DMSO). Non-specific binding was assessed by
addition of 1000-fold excess of nonradioactive DHT. After 4 h, a Dextran coated charcoal suspension
was added to the ligand/protein mixture and whole was incubated at 4 °C for 10 min. The charcoal
was removed by centrifugation for 10 min at 2000 rpm, and the radioactivity of the supernatant was

measured in scintillation cocktail (PerkinElmer, Ultima Gold) by using a liquid scintillation counter.

PSA production assay of LNCaP by ELISA

LNCaP cells were routinely cultivated in RPMI-1640 supplemented with 10% FBS at 37 °Cin a 5% COQO,
humidified incubator. Cells were trypsinized from the maintenance dish with trypsin-EDTA and seeded
in a 96-well plate at a density of 10000 cells per final volume of 100 yL RPMI1640 medium
supplemented with 10% DCC-FBS. After 24 h, 25 pL of the drug solution in the same medium (final
0.1% DMSOQ) was added and incubated for 48 h at 37 °C under an atmosphere containing 5% CO,.
After the incubation, the supernatant was collected and the amount of PSA contained in the
supernatant was quantified by the use of ELISA PSA Assay Kit (IMN; Immunospec Corp.) according to
the protocol recommended by the supplier. The amount of PSA produced in the presence of T nM
DHT alone was defined as 100%.

Lysis, Click reaction, Western boltting

AR-NTD transfected HEK293 cells were washed with PBS, lysed in buffer (25 mM Tris, 150-420 mM
NaCl, 1% Triton X, pH 7.42). Protein concentrations were determined using bicinchoninic acid (BCA)
protein assay and normalized by total protein concentration in each lysate. Then, click reaction was
conducted with biotin-azide using a Click-iT Protein Reaction Buffer kit (invitrogen); to the lysed
samples, biotin-azide (4 mM), CuSO, (40 mM), reaction buffer additive were sequentially added,
followed by incubation at r.t. for 3.5 h. Then the samples were precipitated with CHCI, and MeOH. The
precipitated proteins were boiled for 20 min (120 °C) with Laemmli buffer, each lysate was resolved
by sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) with SuperSep™ Ace
10-20% or 5-12% (Wako Pure Chemical Industries) and transferred onto PVDF membrane. After
blocking with TBS-T (20 mM Tris, 137 mM NaCl, 0.1% Tween 20, pH 7.5) containing 1% skim milk, the
transblotted membrane was probed with anti-AR mouse monoclonal antibody (Santa Cruz, 1:500),
anti-mouse IgG-HRP conjugates (Millipore, 1:1000), and streptavidin-HRP (Pierece, 1:1000) in
Can-Get-Signal solution (Toyobo). After probing, the membrane was washed (5 min x 5) with TBS-T.
The immunoblots were visualized by enhanced chemiluminescence with Immobilon™ Western

Chemiluminescent HRP Substrate (Millipore).
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General methods for organic synthesis.

Proton and Carbon nuclear magnetic resonance spectra ('H and '°C NMR) were recorded on a JEOL
JNM-ECA 500 (500 MHz) spectrometer in the indicated solvent. Chemical shifts are reported in parts
per million relative to the internal standard, tetramethylsilane or the centerline of the triplet at 77.0
ppm of CDCI, (*C NMR). ESI and FAB mass spectra were recorded on a BRUKER micrOTOF I mass
spectrometer and JEOL JMA-HX110 mass spectrometer, respectively. Reagents were purchased
from Aldrich, TCI, Wako Pure Chemical Industry, and Kanto Kagaku and used without purification.
Open column and flash column chromatography were performed using silica gel 60 (spherical,

particle size 40-100 um) supplied by Kanto Kagaku.

2.2.1 EPI-001 FEM&D &

3-(4-(2-(4-Hydroxyphenyl)propan-2-yl)phenoxy)propane-1,2-diol (26) .
3,3'-((Propane-2,2-diylbis(4,1-phenylene))bis(oxy))bis(propane-1,2-diol) (27)

X

ISA® lene!

HO >0 OH HOY o 707" oH
OH 26 OH 07 OH

To a mixture of bisphenol A (25, 685 mg, 3.00 mmol) and K,CO, (456 mg, 3.30 mmol) in DMF (4.0 mL)
was added glycidol (200 pL, 3.00 mmol). After stirred for 6.5 h at 80 °C, the reaction mixture was
diluted with H,O and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (AcOEt to AcOEt/MeOH
= 10/1) to afford 26 as a pale yellow oil (359 mg, 1.19 mmol, 40%) and 27 as a white solid (127 mg,
0.338 mmol, 11%). 26: 'H-NMR (500 MHz, CD,0OD) : 7.11 (2H, d, J= 8.6 Hz), 7.02 (2H, d, J= 8.6 Hz),
6.83 (2H, d, J=9.2 Hz), 6.66 (2H, d, J= 8.6 Hz), 4.04-4.00 (1H, m), 3.97-3.92 (2H, m), 3.69-3.66 (1H,
m), 3.64-3.60 (1H, m). 27: '"H-NMR (500 MHz, CD,OD) &: 7.11 (4H, d, J= 8.0 Hz), 6.88 (4H, d, J= 8.0
Hz), 4.02-3.99 (2H, m), 3.96-3.91 (4H, m), 3.69-3.61 (4H, m), 1.61 (6H, s). °C-NMR (125 MHz, CD,0OD)
8:158.21, 144.63, 128.75, 114.97, 71.85, 70.33, 64.22, 42.65, 31.54. MS (FAB) m/z 376 (M").

4-(2-(4-((2,2-Dimethyl-1,3-dioxolan-4-yl)methoxy)phenyl)propan-2-yl)phenol (28)

To a solution of 26 (359 mg, 1.19 mmol) and acetone dimethyl

acetal (1.6 mL) in MeCN (12 mL) was added CSA (200 mg,
0.862 mmol). After stirred for 13 h at room temperature, the OYO OH
reaction mixture was quenched with NaHCO, ag. and AcOEt. %\O

The organic layer was washed (H,0O an brine), dried (Na,SO,) and concentrated. The residue was

purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to afford 28 as a yellow oil (378
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mg, 1.11 mmol, 93%). 'H-NMR (500 MHz, CDCl,) &: 7.13 (2H, d, J = 8.6 Hz), 7.08 (2H, d, J = 8.6 Hz),
6.81 (2H,d, J=9.2Hz),6.77 (2H,d, J= 8.6 Hz), 473 (1H, s), 449-4.45 (1H, m), 4.17 (1H, dd, J= 8.3,
6.6 Hz), 4.04 (1H, dd, J= 9.5, 5.5 Hz), 3.93-3.88 (2H, m), 1.63 (6H, s), 1.46 (3H, s), 1.40 (3H, s).

2,2-Dimethyl-4-((4-(2-(4-(oxiran-2-ylmethoxy)phenyl)propan-2-yl)phenoxy)methyl)-1,3-
dioxolane (29)

To a solution of 28 (163 mg, 0.477 mmol) in DMF

(20 mL) was added NaH (32.1 mg of a 60% O O

suspension in mineral oil, 0.803 mmol) at O °C, and QO e} MY d
the mixture was stirred for 1 h at room temperature. )‘—/\\O(\ ©
To this was added epichlorohydrin (44.7 pL, 0.572

mmol), and the mixture was stirred for 6.5 h at 120 °C. The reaction was quenched with H,O and
AcOEt. The organic layer was washed (H,0O and brine), dried (Na,SO,) and concentrated. The residue
was purified by silica gel column chromatography (n-Hex/AcOEt = 4/1 to 3/1) to afford 29 as a
colorless oil (24.9 mg, 0.0625 mmol, 13%). 'H-NMR (500 MHz, CDCl,) §: 7.13 (2H, d, J= 9.2 Hz), 7.12
(2H, d, J= 8.6 Hz), 6.81 (2H, d, J= 8.6 Hz), 6.81 (2H, d, J= 8.6 Hz), 4.49-4.44 (1H, m), 4.19-4.14 (2H,
m), 4.04 (1H, dd, J= 9.4, 5.5 Hz), 3.97-3.87 (3H, m), 3.36-3.32 (1H, m), 2.90 (1H, dd, J= 4.6, 4.6 Hz),
2.75 (1H,dd, J= 2.6, 4.9 Hz), 1.63 (6H, s), 1.46 (3H, s), 1.40 (3H, s).

3-(4-(2-(4-(3-Chloro-2-hydroxypropoxy)phenyl)propan-2-yl)phenoxy)propane-1,2-diol
(22)

To a solution of 29 (24.9 mg, 0.0624 mmol) in

MeCN (4.0 mL) was added CeCl,-7H,0 (52.4

mg, 0.141 mmol), and the mixture was stirred HO /YO O O O/\/\CI
for 45 h at 80 °C. The resulting mixture was OH OH

diluted with AcOEt and filtered and concentrated under reduced pressure. The resulting residue was
purified by column chromatography (n-Hex/AcOEt = 1/3) to afford 22 as a colorless oil (12.7 mg,
0.0322 mmol, 52%). 'H-NMR (500 MHz, CDCL,) §: 7.14 (2H, d, J= 8.6 Hz), 7.14 (2H, d, J= 8.6 Hz), 6.82
(4H,d, J=8.6 Hz),4.23-4.17 (1H, m), 4.11-4.00 (5H, m), 3.86-3.82 (1H, m), 3.80-3.70 (3H, m), 2.55 (1H,
d, J=5.2Hz),251 (1H,d, J=5.8Hz), 1.97 (1H, dd, J= 5.8, 6.3 Hz), 1.64 (6H, s). °C-NMR (125 MHz,
CDCl,) &: 156.22, 156.03, 143.90, 143.74, 127.83,113.92, 113.91, 70.34, 69.90, 69.17, 68.37, 63.70,
4596, 41.76, 31.01. MS (FAB) m/z 396, 394 (M’). HRMS (ESI) calcd for C,H,,CIO.Na 417.1439;
found: m/z 417.1436 (M+Na)".

2-((4-(2-Phenylpropan-2-yl)phenoxy)methyl)oxirane (31)
To a solution of a-cumylphenol (30, 319 mg, 1.50 mmol) in DMF (2.0

mL) was added NaH (78.2 mg of a 60% suspension in mineral oil, 1.96 O O
mmol) at O °C, and the mixture was stirred for 1 h at room O/VCI)
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temperature. To this was added epichlorohydrin (141 uL, 1.80 mmol), and the mixture was stirred for
5.5 h at 120 °C. The reaction was quenched with H,0 and AcOEt. The organic layer was washed (H,O
and brine), dried (Na,SO,) and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 31 as a pale yellow oil (152 mg, 0.568 mmol, 38%).
'H-NMR (500 MHz, CDCIl,) &: 7.27-7.25 (1H, m), 7.23-7.21 (2H, m), 7.18-7.16 (1H, m), 7.14 (2H, d, J =
9.2 Hz), 6.82 (2H, d, J = 9.2 Hz), 4.18 (1H, dd, J = 3.1, 11.4 Hz), 3.95 (1H, dd, J = 10.9, 5.8 Hz),
3.36-3.32 (1H, m), 2.90 (1H,dd, J=4.6,4.6 Hz), 2.74 (1H,dd, /= 5.2, 2.3 Hz), 1.66 (6H, s). HRMS (ESI)
caled for C,;H,,0,Na 291.1356; found: m/z 291.1347 (M+Na)".

1-Chloro-3-(4-(2-phenylpropan-2-yl)phenoxy)propan-2-ol (32)

To a solution of 31 (114 mg, 0.425 mmol) in MeCN (4.0 mL) was

added CeCl,-7H,0 (238 mg, 0.638 mmol), and the mixture was

stirred for 4 h at 80 °C. The resulting mixture was diluted with O O O/\/\CI
AcOEt and filtered and concentrated under reduced pressure. OH

The resulting residue was purified by column chromatography (n-Hex/AcOEt = 4/1) to afford 32 as a
pale yellow oil (103 mg, 0.338 mmol, 80%). 'H-NMR (500 MHz, CDCIl,) &: 7.28-7.25 (2H, m), 7.23-7.21
(2H, m), 7.18-7.14 (3H, m), 6.82 (2H, d, J= 8.6 Hz), 4.22-4.17 (1H, m), 4.09-4.03 (2H, m), 3.77 (1H, dd,
J=11.3,5.3Hz),3.71 (1H,dd, J=11.2, 5.5 Hz), 252 (1H, d, J= 6.3 Hz), 1.66 (6H, s). °C-NMR (125

MHz, CDCl,) &: 156.03, 150.72, 143.79, 127.98, 127.93, 126.69, 125.59, 113.92, 69.88, 68.36, 45.94,
42.34, 30.84. MS (FAB) m/z 306, 304 (M’).

4-(2-(4-Ethoxyphenyl)propan-2-yl)phenol (33)

To a mixture of bisphenol A (25, 231 mg, 1.01 mmol) and K,CO,

(164 mg, 1.19 mmol) in DMF (2.0 mL) was added Etl (81 uL, 1.00

mmol). After stirred for 4 h at 80 °C, the reaction mixture was EtO O O OH
diluted with H,0 and AcOEt. The organic layer was washed (H,O

and brine), dried (Na,SO,) and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 33 as a colorless oil (115 mg, 0.449 mmol, 44%).
'H-NMR (500 MHz, CDCl,) &: 7.12 (2H, d, J= 8.6 Hz), 7.09 (2H, d, J= 8.6 Hz), 6.79 (2H, d, J = 8.6 Hz),

6.72 (2H, d, J=9.2 Hz), 457 (1H, s), 4.00 (2H, g, /= 6.9 Hz), 1.63 (6H, s), 1.39 (3H, t, /= 6.9 Hz). MS
(FAB) m/z 256 (M").

2-((4-(2-(4-Ethoxyphenyl)propan-2-yl)phenoxy)methyl)oxirane (34)
To a solution of 33 (231 mg, 0.899 mmol) in DMF (3.0 mL)

was added NaH (58.4 mg of a 60% suspension in mineral oll, O O
1.46 mmol) at O °C, and the mixture was stirred for 1 h at EtO O/\(c\)
room temperature. To this was added epichlorohydrin (77.3

uL, 0.989 mmol), and the mixture was stirred for 5 h at 120 °C. The reaction was quenched with H,O

61



and AcOEt. The organic layer was washed (H,0 and brine), dried (Na,SO,) and concentrated. The
residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 34 as a pale
yellow oil (152 mg, 0.485 mmol, 54%). 'H-NMR (500 MHz, CDCL,) &: 7.15-7.10 (4H, m), 6.81 (2H, d, J=
8.6 Hz),6.79 (2H, d, J=8.6 Hz), 4.17 (1H, dd, J= 3.5, 10.9 Hz), 4.00 (2H, g, J= 6.9 Hz), 3.95 (TH, dd,
J=5.7,11.2 Hz), 3.35-3.32 (1H, m), 2.90 (1H, dd, J= 4.6, 4.6 Hz), 2.74 (1H, dd, J= 2.6, 4.9 Hz), 1.63
(6H, s), 1.39 (3H, t, J = 6.9 Hz). HRMS (ESI) calcd for C,,H,,0,Na 335.1618; found: m/z 335.1618
(M+Na)™.

1-Chloro-3-(4-(2-(4-ethoxyphenyl)propan-2-yl)phenoxy)propan-2-ol (35)
To a solution of 34 (87.6 mg, 0.280 mmol) in MeCN (4.0 mL)

was added CeCl,-7H,0 (167 mg, 0.448 mmol), and the | X
mixture was stirred for 4 h at 80 °C. The resulting mixture was EtO = o /\(\CI
diluted with AcOEt and filtered and concentrated under OH

reduced pressure. The resulting residue was purified by column chromatography (n-Hex/AcOEt =
3/1) to afford 35 as a colorless oil (55.1 mg, 0.158 mmol, 56%). 'H-NMR (500 MHz, CDCI,) §: 7.15 (2H,
d, J=86Hz),7.12 (2H,d, J=9.2Hz),6.81 (2H,d, /J=8.6 Hz), 6.79 (2H, d, J= 8.6 Hz), 4.22-4.17 (1H,
m), 4.09-4.03 (2H, m), 4.00 (2H, 9, J=6.9Hz),3.78 (1H,dd, J=5.2,11.5 Hz),3.72 (1H,dd, J=5.5,11.2
Hz), 2,51 (1H,d, J= 6.3 Hz), 1.63 (6H, s), 1.39 (3H, t, J= 6.9 Hz). °*C-NMR (125 MHz, CDCl,) §: 156.78,
155.97, 144.11, 142.78, 127.88, 127.67, 113.88, 113.81, 69.90, 68.35, 63.32, 45.97, 41.70, 31,02,
14.92. MS (FAB) m/z 350, 348 (M").

4-(2-(4-(2-((-Butyldimethylsilyl)oxy)ethoxy)phenyl)propan-2-yl)phenol (36)

To a mixture of bisphenol A (25, 351 mg, 1.54 mmol) and

K,CO, (242 mg, 1.75 mmol) in DMF (2.0 mL) was added 2
2-bromoethoxy-tButyldimethylsilane (330 uL, 1.50 mmol). TBSO\/\O | Z0H
After stirred for 4 h at 80 °C, the reaction mixture was diluted

with H,0 and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and concentrated.
The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 36 as a
pale yellow oil (238 mg, 0.615 mmol, 40%). 'H-NMR (500 MHz, CDCl,) §: 7.12 (2H, d, J= 8.6 Hz), 7.09
(2H,d, J=8.6 Hz),6.80 (2H,d, /J=9.2 Hz),6.72 (2H, d, /= 8.6 Hz), 4.60 (1H, s), 4.01 (2H, t, /= 4.9 Hz),
3.95 (2H, t, J=4.9 Hz), 1.62 (6H, s), 0.90 (9H, s), 0.09 (6H, s). MS (FAB) m/z 387 (MH").

t-Butyldimethyl(2-(4-(2-(4-(oxiran-2-ylmethoxy)phenyl)propan-2-yl)phenoxy)ethoxy)sil
ane (37)

To a solution of 36 (238 mg, 0.615 mmol) in DMF

(20 mL) was added NaH (45.6 mg of a 60% X

suspension in mineral oil, 1.14 mmol) at O °C, and the =~ TBSO e 0

mixture was stirred for 1 h at room temperature. To
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this was added epichlorohydrin (52.9 uL, 0.676 mmol), and the mixture was stirred for 4.5 h at 120 °C.
The reaction was quenched with H,0 and AcOEt. The organic layer was washed (H,O and brine), dried
(Na,SO,) and concentrated. The residue was purified by silica gel column chromatography
(CH,Cl,/acetone = 50/1) to afford 37 as a colorless oil (42.1 mg, 0.0951 mmol, 15%). 'H-NMR (500
MHz, CDCL,) 8: 7.16-7.11 (4H, m), 6.82 (2H, d, J=8.6 Hz),6.81 (2H,d, /J=9.2 Hz),4.18 (1H, dd, J= 3.2,
11.2 Hz), 4.01 (2H, t, J= 5.2 Hz), 3.97-3.94 (3H, m), 3.36-3.33 (1H, m), 2.90 (1H, dd, J= 4.6, 4.6 Hz),
2.74 (1H,dd, J=4.9, 2.6 Hz), 1.64 (6H, s), 0.91 (9H, s), 0.10 (6H, s).

2-(4-(2-(4-(Oxiran-2-ylmethoxy)phenyl)propa

n-2-yl)phenoxy)ethan-1-ol (38)
To a solution of 37 (42.1 mg, 0.0951T mmol) in THF HO\/\O O O O/\ﬁ
(3.0 mL) was added 1 M TBAF solution in THF 143 pL, 0o
0.143 mmol). After stirred for 2 h at room temperature, the reaction mixture was diluted with H,0 and
AcOEt. The organic layer was washed (H,0O and brine), dried (Na,SO,) and concentrated. The residue
was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1) to afford 38 as a colorless oil
(23.4 mg, 0.0713 mmol, 75%). 'H-NMR (500 MHz, CDCl,) 8: 7.14 (2H,d, J=8.6 Hz), 7.13 (2H,d, /= 8.6
Hz), 6.82 (4H,d, J=9.2 Hz),4.18 (1H,dd, J= 3.1, 11.2 Hz), 4.06 (2H, t, /= 4.6 Hz), 3.97-3.93 (3H, m),
3.36-3.32 (1H, m), 2.90 (1H, dd, J= 4.6, 4.6 Hz), 2.75 (1H, dd, J= 5.2, 2.9 Hz), 2.00 (1H, t, /= 6.6 Hz),
1.63 (6H, s). MS (FAB) m/z 328 (M").

1-Chloro-3-(4-(2-(4-(2-hydroxyethoxy)phenyl)propan-2-yl)phenoxy)propan-2-ol (39)
To a solution of 38 (23.4 mg, 0.0710 mmol) in MeCN

(4.0 mL) was added CeCl-7H,0 (54.0 mg, 0.145 O O

mmol), and the mixture was stirred for 4.5 h at 80 °C. HO ~ "0 o/\/\m
The resulting mixture was diluted with AcOEt and OH
filtered and concentrated under reduced pressure. The resulting residue was purified by column
chromatography (n-Hex/AcOEt = 1/1) to afford 39 as a colorless oil (22.2 mg, 0.0608 mmol, 86%).
'H-NMR (500 MHz, CDCl,) &: 7.15 (2H,d, J= 9.2 Hz), 7.14 (2H, d, J= 8.6 Hz), 6.83 (2H, d, J = 8.6 Hz),
6.82 (2H, d, J= 8.6 Hz), 4.23-4.18 (1H, m), 4.10-4.04 (4H, m), 3.97-3.94 (2H, m), 3.78 (1H, dd, J=5.2,
11.5 Hz), 3.72 (1H, dd, J= 5.7, 10.9 Hz), 252 (1H, d, J=5.7), 202 (1H, t, J= 6.3 Hz), 1.64 (6H, s).
"®C-NMR (125 MHz, CDCL,) &: 156.44, 156.01, 143.95, 143.50, 127.86, 127.79, 113.93, 69.90, 69.08,
68.36, 61.54, 45.97, 41.75, 31.02. MS (FAB) m/z 368, 364 (M").

4-(2-(4-(Allyloxy)phenyl)propan-2-yl)phenol (40)

To a mixture of bisphenol A (25, 1371 mg, 6.00 mmol) and
K,CO, (951 mg, 6.88 mmol) in DMF (6.0 mL) was added ally!
bromide (519 ulL, 6.00 mmol). After stirred for 4.0 h at 80 °C,
the reaction mixture was diluted with H,O and AcOEt. The

7 N

HO o NF
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organic layer was washed (H,0 and brine), dried (Na,SO,) and concentrated. The residue was purified
by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 40 as a colorless oil (696 mg,
2.60 mmol, 43%). 'H-NMR (500 MHz, CDCL,) &: 7.13 (2H, d, J= 9.2 Hz), 7.09 (2H, d, J = 8.6 Hz), 6.81
(2H,d, J=9.2Hz),6.72 (2H, d, J= 8.6 Hz), 6.09-6.01 (1H, m), 5.40 (1H, ddt, J= 1.5, 1.5, 17.2 Hz), 5.27
(TH,ddt, J=1.5,1.5,12.1 Hz), 4.67 (1H, s), 451 (2H, ddd, J= 1.5, 1.5, 5.8 Hz), 1.62 (6H, s).

4-(2-(4-(Oxiran-2-ylmethoxy)phenyl)propan-2-yl)phenol (41)

To a mixture of 40 (251 mg, 0.935 mmol) in CH,CI, (5.0 mL)

was added mCPBA (280 mg, 1.13 mmol). After stirred o/n at

room temperature, the reaction mixture was diluted with HO O O 0 1
CH,Cl,. The organic layer was washed (Na,S,0, ag. and ©
NaHCO, aqg. and brine), dried and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 4/1 to 3/1) to afford 41 as a colorless oil (21.7 mg, 0.0763 mmol,
8.2%). 'H-NMR (500 MHz, CDCl,) &: 7.13 (2H, d, J=9.2 Hz), 7.08 (2H, d, /= 8.6 Hz), 6.82 (2H, d, /= 9.2
Hz), 6.72 (2H, d, /= 8.6 Hz), 4.18 (1H, dd, J= 3.2, 11.2 Hz), 3.95 (1H, dd, /= 5.8, 10.9 Hz), 3.36-3.33
(TH, m), 2.90 (1H, dd, J= 5.2, 4.0 Hz), 2.75 (1H, dd, J= 4.9, 2.6 Hz), 1.61 (6H, s). MS (FAB) m/z 284
(M").

4-(2-(4-(3-Chloro-2-hydroxypropoxy)phenyl)propan-2-yl)phenol (42)
To a solution of 41 (21.7 mg, 0.0763 mmol) in MeCN (4.0 mL)

was added CeCl,-7H,0 (74.9 mg, 0.201 mmol), and the | AN
mixture was refluxed for 2.5 h. The resulting mixture was HO = O/H/\CI
diluted with AcOEt and filtered and concentrated under OH

reduced pressure. The resulting residue was purified by column chromatography (n-Hex/AcOEt = 3/1
to 2/1) to afford 42 as a colorless oil (9.60 mg, 0.0299 mmol, 39%). 'H-NMR (500 MHz, CDCL,) : 7.15
(2H,d, J= 8.6 Hz), 7.09 (2H, d, J= 8.6 Hz), 6.82 (2H, d, /= 8.6 Hz), 6.73 (2H, d, J= 8.6 Hz), 4.63 (TH,
s), 4.23-4.18 (1H, m), 4.10-4.05 (2H, m), 3.78 (1H,dd, J=5.4, 11.2 Hz), 3.72 (1H, dd, /= 5.5, 11.2 Hz),
252 (1H, d, J= 6.3 Hz), 1.63 (6H, s). °C-NMR (125 MHz, CDCl,) &: 156.00, 153.28, 144.01, 143.18,
127.92,127.86, 114.72, 113.91, 69.90, 68.36, 45.96, 41.73, 31.04. MS (FAB) m/z 322, 320 (M").

3.1. 700 RYUYVOEEH

1-(4-(2-(4-Ethoxyphenyl)propan-2-yl)phenoxy)propan-2-ol (46)
To a mixture of 33 (90.5 mg, 0.353 mmol) and K,CO, (88.2 mg,

0.638 mmol) in DMF (1.0 mL) was added propylene oxide (395 O O
uL, 5.65 mmol). After stirred for 9.5 h at 60 °C, the reaction  Ei0 o/\/
mixture was diluted with H,0 and AcOEt. The organic layer was OH

washed (H,O and brine), dried (Na,SO,) and concentrated. The residue was purified by PTLC
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(nHex/AcOEt = 3/1) to afford 46 as a pale yellow oil (17.1 mg, 0.0544 mmol, 15%). 'H-NMR (500
MHz, CDCl,) &: 7.14 (2H,d, J=9.2 Hz),7.12 (2H, d, J=9.2 Hz), 6.80 (2H, d, J=8.6 Hz),6.79 (2H, d, J
=8.6Hz),4.19-4.16 (1H, m), 4.00 (2H, g, J=7.1 Hz),3.92 (1H,dd, /=2.9,9.2 Hz), 3.76 (1H, dd, J= 8.0,
9.2Hz),2.33 (1H,d, J=29Hz), 1.63 (6H, s), 1.39 (3H, t, /= 6.9 Hz), 1.27 (3H, J= 6.3 Hz). HRMS (ESI)
caled for C,,H,,O,Na 337.1774; found: m/z 337.1782 (M+Na)".

3-(4-(2-(4-Ethoxyphenyl)propan-2-yl)phenoxy)propane-1,2-diol (47)

To a mixture of 33 (92.6 mg, 0.361 mmol) and K,CO, (87.1

mg, 0.630 mmol) in DMF (1.0 mL) was added glycidol (108

pL, 1.62 mmol). After stirred for 6.5 h at 70 °C, the reaction EtO O O o /\(\OH
mixture was diluted with H,O and AcOEt. The organic layer

was washed (H,O and brine), dried (Na,SO,) and concentrated. The residue was purified by silica gel
column chromatography (n-Hex/AcOEt = 1/1 to 1/2) to afford 47 as a colorless oil (74.3 mg, 0.225
mmol, 62%). 'H-NMR (500 MHz, CDCL,) : 7.14 (2H, d, J=8.6 Hz), 7.12 (2H, d, J= 8.6 Hz), 6.81 (2H, d,
J=92Hz), 6.79 (2H, d, J= 9.2 Hz), 4.10-4.09 (1H, m), 4.05-4.01 (1H, m), 4.00 (2H, g, J = 6.9 Hz),

3.84-3.82 (1H, m), 3.75-3.73 (1H, m), 2.60 (1H, d, J= 4.6 Hz), 2.03 (1H, brs), 1.63 (6H, s), 1.39 (3H, ,
J= 7.2 Hz). HRMS (ESI) calcd for C,H,.0,Na 353.1723; found: m/z 353.1712 (M+Na)".

1-(3-Chloropropoxy)-4-(2-(4-ethoxyphenyl)propan-2-yl)benzene (48)

To a mixture of 33 (95.7 mg, 0.373 mmol) and K,CO, (94.6

mg, 0.684 mmol) in DMF (1.0 mL) was added

1-bromo-3-chloro propane (129 pL, 1.31 mmol). After EtO O O 0 "¢l
stirred for 6.5 h at 80 °C, the reaction mixture was diluted

with H,0 and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and concentrated.
The residue was purified by PTLC (n-Hex/AcOEt = 5/1) to afford 48 as a colorless oil (66.3 mg, 0.199
mmol, 53%). 'H-NMR (500 MHz, CDCL,) &: 7.14 (2H, d, J=8.6 Hz), 7.12 (2H, d, J= 9.2 Hz), 6.80 (2H, d,
J=86Hz),6.79 (2H,d, /= 8.6 Hz), 4.08 (2H, t, J= 5.7 Hz), 4.00 (2H, 9, J=6.9 Hz), 3.73 (2H, t, /= 6.3

Hz), 221 (2H, tt, J = 6.3, 5.7 Hz), 1.63 (6H, s), 1.39 (3H, t, J = 6.9 Hz). HRMS (ESI) calcd for
C,.H,.CIO,Na 355.1435; found: m/z 355.1422 (M+Na)".

2-(4-(2-(4-Ethoxyphenyl)propan-2-yl)phenoxy)ethan-1-ol (50)

To a mixture of 33 (97.6 mg, 0.381 mmol) and K,CO, (79.9

mg, 0578 mmol) in DMF (1.0 mL) was added

2-bromoethoxy-t-butyldimethylsilane (122 pL, 0.571 mmol). EtO O O O/\
After stirred for 6 h at 80 °C, the reaction mixture was diluted

with H,O and AcOEt. The organic layer was washed (H,O and brine) and dried (Na,SO,) and

concentrated. The residue was dissolved in THF (2.0 mL) and to this solution was added 1 M TBAF

solution in THF (572 pL, 0.572 mmol). After stirred for 4 h at room temperature, the reaction mixture
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was diluted with H,0 and AcOEt. The organic layer was washed (H,O and brine) and dried (Na,SO,)
and concentrated. The residue was purified by PTLC (n-Hex/AcOEt = 3/1) to afford 50 as a colorless
oil (565.6 mg, 0.185 mmol, 49%). 'H-NMR (500 MHz, CDCl,) §: 7.14 (2H,d, J=9.2 Hz), 7.12 (2H,d, J=
9.2 Hz), 6.82 (2H, d, J= 8.6 Hz), 6.79 (2H, d, J = 8.6 Hz), 4.07-4.05 (2H, m), 4.00 (2H, g, J= 7.1 Hz),
3.96-3.93 (1H, m), 2.02 (1H, t, /= 6.3 Hz), 1.63 (6H, s), 1.39 (3H, t, J= 6.9 Hz). HRMS (ESI) calcd for
C,;H,,O,Na 323.1618; found: m/z 323.1598 (M+Na)".

3-(4-(2-(4-Ethoxyphenyl)propan-2-yl)phenoxy)propan-1-ol (49)
To a mixture of 33 (62.2 mg, 0.243 mmol) and K,CO, (50.3
mg, 0364 mmol) in DMF (1.0 mL) was added X

|
EtO Z>0">"0H

3-bromo-1-propanol (63.2 yL, 0.728 mmol). After stirred
for 6.5 h at 80 °C, the reaction mixture was diluted with
H,O and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and concentrated. The
residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to afford 49 as a
colorless oil (31.5 mg, 0.100 mmol, 41%). 'H-NMR (500 MHz, CDCl,) &: 7.14 (2H, d, J= 8.6 Hz), 7.12
(2H, d, J=8.6 Hz), 6.80 (2H, d, J= 8.6 Hz), 6.79 (2H, d, J= 8.6 Hz), 4.10 (2H, t, /= 6.0 Hz), 4.00 (2H,
q,J=7.1Hz),3.86 (2H,1d, /=5.7, 5.7 Hz), 2.03 (2H, tt, /= 6.0, 6.0), 1.79 (TH, t, /= 5.2 Hz), 1.63 (6H,

s), 1.39 (3H, t, /= 6.9 Hz). HRMS (ESI) calcd for C,H,,O,Na 337.1774; found: m/z 337.1754 (M+Na)".

3.2 XEFERERD DR

1-((3-Methylbut-2-en-1-yl)oxy)-4-(2-phenylpropan-2-yl)benzene (51a)

To a mixture of 4-a-cumylphenol (30, 641 mg, 3.02 mmol) and

K,CO, (500 mg, 3.62 mmol) in DMF (3.0 mlL) was added O O /\)\
1-bromo-3-methylbut-2-ene (381 ulL, 3.30 mmol). After stirred for O Z

5 h at 80 °C, the reaction mixture was diluted with H,0 and AcOEt. The organic layer was washed (H,0
and brine) and dried (Na,SO,) and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 57 as a colorless oil (483 mg, 1.72 mmol, 57%).
'H-NMR (500 MHz, CDCL,) &: 7.28-7.22 (4H, m), 7.18-7.12 (3H, m), 6.82 (2H, d, J= 8.6 Hz), 5.51-5.48
(TH, m), 447 (2H,d, J=6.9 Hz), 1.79 (3H, s), 1.73 (3H, s), 1.65 (6H, s).

1-Ethoxy-4-(2-(4-((3-methylbut-2-en-1-yl)oxy)phenyl)propan-2-yl)benzene (51b)

To a mixture of 33 (272 mg, 1.06 mmol) and K,CO, (187 mg,

134 mmol) in DMF (30 mL) was added | h | h )\
1-bromo-3-methylbut-2-ene (135 ulL, 1.17 mmol). After EtO 7 Z O/\/
stirred for 6 h at 80 °C, the reaction mixture was diluted with H,O and AcOEt. The organic layer was
washed (H,0 and brine) and dried (Na,SO,) and concentrated. The residue was purified by silica gel

column chromatography (n-Hex/AcOEt = 10/1) to afford 51b as a colorless oil (112 mg, 0.344 mmol,
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32%). 'H-NMR (500 MHz, CDCL,) §: 7.13 (4H, d, J= 8.1 Hz), 6.81 (2H, d, J=9.2 Hz), 6.79 (2H,d, J=9.2
Hz),5.49 (1H, t, J=6.9 Hz), 447 (2H, d, J= 6.9 Hz), 4.00 (2H, gq, /= 6.9 Hz), 1.79 (3H, s), 1.73 (3H, s),
1.65 (6H, s), 1.39 (3H, t, J= 6.9 Hz).

2,2-Dimethyl-3-((4-(2-phenylpropan-2-yl)phenoxy)methyl)oxirane (52a)

To a mixture of 51a (250 mg, 0.893 mmol) in CH,CI, (5.0 mL)

was added mCPBA (261 mg, 1.06 mmol). After stirred for 22 h O O /\A\

at room temperature, the reaction mixture was quenched with O e}
Na,S,0, ag. and CH,CI,. The organic layer was washed (NaHCO, aqg. and brine), dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt =5/1) to
afford 52a as a colorless oil (236 mg, 0.795 mmol, 89%). 'H-NMR (500 MHz, CDCl,) §: 7.28-7.22 (4H,
m), 7.18-7.14 (3H, m), 6.83 (2H, d, J= 9.2 Hz), 4.10-4.04 (2H, m), 3.13 (1H, dd, J= 5.2 Hz), 1.66 (6H,
s), 1.39 (3H, s), 1.34 (3H, s).

3-((4-(2-(4-Ethoxyphenyl)propan-2-yl)phenoxy)methyl)-2,2-dimethyloxirane (52b)

To a mixture of 51b (112 mg, 0.344 mmol) in CH,CI, (4.0 mL)

was added mCPBA (138 mg, 0.797 mmol). After stirred for /\A\
19 h at room temperature, the reaction mixture was EtO

quenched with Na,S,0, ag. and CH,CI,. The organic layer was washed (NaHCO, aqg. and brine), dried
(Na,SO,) and concentrated. The residue was purified by silica gel column chromatography
(nHex/AcOEt = 5/1) to afford 52b as a colorless oil (66.2 mg, 0.194 mmol, 57%). 'H-NMR (500 MHz,
CDCL) &: 714 (2H,d, J=86 Hz),7.12 (2H,d, /J=9.2 Hz),6.83 (2H,d, J=9.2 Hz),6.79 (2H,d, J=9.2

Hz), 4.09-4.04 (2H, m), 4.00 (2H, g, J=7.1 Hz), 3.13 (1H, dd, J=5.2, 5.2 Hz), 1.63 (6H, s), 1.39 (3H, t,
J=7.2Hz), 1.38 (3H, s), 1.34 (3H, s).

3-Chloro-3-methyl-1-(4-(2-phenylpropan-2-yl)phenoxy)butan-2-ol (53a)

To a solution of 52a (139.1 mg, 0.469 mmol) in THF (10 mL)

was added conc. HCI (700 pL) at room temperature. After

stirred for 14 h at room temperature, the reaction mixture was O O Oﬁ)ﬂm
diluted with AcOEt and H,O. The organic layer was washed (H,0 OH

and brine), dried and concentrated. The residue was purified by silica gel column chromatography
(nHex/AcOEt = 5/1) to afford 53a as a colorless oil (135 mg, 0.406 mmol, 87%). 'H-NMR (500 MHz,
CDCl,) & 7.28-7.21 (4H, m), 7.18-7.14 (3H, m), 6.83 (2H, d, /= 8.6 Hz), 4.27 (1H, dd, J= 3.4, 9.7 Hz),
404 (1H, dd, J= 7.5, 9.2 Hz), 3.99-3.96 (1H, m), 2.62 (1H, d, J= 4.0 Hz), 1.67 (3H, s), 1.66 (3H, s).
"®C-NMR (125 MHz, CDCL,) §: 156.12, 150.77, 143.68, 127.99, 127.91,126.71, 12559, 114.03, 71.57,
68.76,42.35, 30.87,29.24, 28.41. HRMS (ESI) calcd for C,,H,.CIO,Na 355.1435; found: m/z 355.1434
(M+Na)™.
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3-Chloro-1-(4-(2-(4-ethoxyphenyl)propan-2-yl)phenoxy)-3-methylbutan-2-ol (53b)

To a solution of 52b (53.2 mg, 0.156 mmol) in THF (3.0 mL)

was added conc. HCI (250 L) at room temperature. After /©><<j\

stirred for 18.5 h at room temperature, the reaction mixture EtO | = O&HQCI
was diluted with AcOEt and H,O. The organic layer was OH
washed (H,O and brine), dried and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 53b as a colorless oil (60.2 mg, 0.160 mmol, 99%).
'H-NMR (500 MHz, CDCl,) &: 7.15 (2H,d, J=8.6 Hz), 7.12 (2H, d, J= 8.6 Hz), 6.82 (2H, d, J = 8.6 Hz),
6.79 (2H,d, J=8.6 Hz), 4.27 (1H, dd, J= 3.2, 9.5 Hz), 4.05-3.96 (4H, m), 2.61 (1H, d, J= 4.6 Hz), 1.67
(3H, s), 1.66 (3H, s), 1.63 (6H, s), 1.39 (3H, t, J= 7.2). "C-NMR (125 MHz, CDCIl,) &: 156.78, 156.07,
143.99, 142.82, 127.85, 127.67, 113.99, 113.81, 71.58, 68.76, 63.32, 41.70, 31.04, 29.24, 28.42,
14.92. HRMS (ES]I) calcd for C,,H,,CIO,Na 399.1697; found: m/z 399.1701 (M+Na)".

4-(2-Phenylpropan-2-yl)phenyl trifluoromethanesulfonate (54)

To a mixture of 4-a-cumylphenol (30, 644 mg, 3.04 mmol) and Et,N (627

pL, 4.50 mmol) in CH,CI, (9.0 mL) was added Tf,0 (606 pL, 3.60 mmol) at O O

0 °C. After stirred for 2 h at the same temperature, the reaction mixture oTt
was quenched with 2 N HCI aqg. and CH,CI,. The organic layer was washed (H,O and brine) and dried
(Na,SO,) and concentrated. The residue was purified by silica gel column chromatography
(nHex/AcOEt = 5/1) to afford 54 as a colorless oil (1032 mg, 3.00 mmol, 99%). 'H-NMR (500 MHz,
CDCl,)) & 7.31-7.27 (4H, m), 7.21-7.19 (3H, m), 7.15 (2H, d, J= 8.6 Hz), 1.68 (6H, s).

N-Benzyl-4-(2-phenylpropan-2-yl)aniline (55a), 4-(2-phenylpropan-2-yl)aniline (56)
BnNHz, 052003,

Pd,(dba)s, Xantphos H,, Pd/C
L wee L L - UL
oTf NHBn DMF NH,

110 °C rt
54 8.5h 55a 215h 56
crude 18% in 2 steps

To a mixture of Cs,CO, (586 mg, 1.80 mmol), Pd,(dba), (84.7 mg, 0.0925 mmol) and Xantphos (78.6
mg, 0.136 mmol) was added mixture of 54 (290 mg, 0.841 mmol) and benzylamine (184 pL, 1.682

mmol) in toluene (2.0 mL). After stirred for 8.5 h at 110 °C under Ar atmosphere, the reaction mixture
was filtered through a pad of celite. The filtrate was concentrated and purified by silica gel column
chromatography (n-Hex/AcOEt = 8/1) to afford 55a as a yellow oil (crude). The crude 55a was used
for next step without further purification. 55a was dissolved in DMF (5.0 mL) and hydrogenated (1
bar H,) over 10% palladium on charcoal. After stirred for 21.5 h at room temperature, the reaction
mixture was diluted with AcOEt and H,O and filtered through a pad of Celite. The organic layer was
washed (H,0 and brine) and dried (Na,SO,) and concentrated. The residue was purified by silica gel

column chromatography (n-Hex/AcOEt = 5/1) to afford 56 as a pale red oil (31.2 mg, 0.148 mmol,
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18% from 54). 'H-NMR (500 MHz, CDCl,) §: 7.25-7.24 (4H, m), 7.16-7.13 (1H, m), 7.02 (2H, d, /= 8.6
Hz), 6.60 (2H, d, J= 8.6 Hz), 3.55 (2H, brs), 1.64 (6H, s).

N-Benzyl-4-(2-phenylpropan-2-yl)aniline (55b), 4-(2-phenylpropan-2-yl)aniline (56)

BnNH2, CS2COs,
‘><‘ Pd(OAC),, R-BINAP ©><<j\ Hy, PAIC
J g | - U
OTf toluene Pz NHBn DMF NH,

110 °C r.t.
54 85h 55b 235h 56
44% in 2 steps
crude

To a mixture of Cs,CO, (487 mg, 1.49 mmol), Pd(OAc), (23.8 mg, 0.106 mmol) and R-BINAP (65.1 mg,
0.105 mmol) was added mixture of 54 (236 mg, 0.684 mmol) and benzylamine (149 pL, 1.368 mmol)
in toluene (2.0 mL). After stirred for 8.5 h at 110 °C under Ar atmosphere, the reaction mixture was
filtered through a pad of celite. The filtrate was concentrated to afford 55b as crude. The crude 55b
was used for next step without further purification. 55b was dissolved in DMF (4.0 mL) and
hydrogenated (1 bar H,) over 10% palladium on charcoal. After stirred for 23.5 h at room
temperature, the reaction mixture was diluted with AcOEt and H,O and filtered through a pad of Celite.
The organic layer was washed (H,0 and brine) and dried (Na,SO,) and concentrated. The residue was
purified by silica gel column chromatography (n-Hex/AcOEt =5/1) to afford 56 as a pale red oil (63.5
mg, 0.301 mmol, 44% from 54).

4-(2-(4-Aminophenyl)propan-2-yl)phenol (57)
A mixture of bisphenol A (25, 2284 mg, 10.00 mmol) and aniline S X

hydrochloride (3927 mg, 30.30 mmol) was stirred for 2.5 h at HO = = NH,
180 °C. After the reaction mixture was cooled to room

temperature, AcOEt and NaHCO, ag. was added. The organic layer was washed (H,O and brine), dried
(Na,SO,) and concentrated. The residue was purified by silica gel column chromatography
(nHex/AcOEt=3/1 to 2/1 to 1/1) and recrystallization (n-Hex/AcOEt) to afford 57 as a pale red solid
(983 mg, 4.32 mmol, 43%). 'H-NMR (500 MHz, CD,0D) &: 7.00 (2H, d, J= 8.6 Hz), 6.95 (2H, d, /= 8.6

Hz), 6.64 (2H, d, J= 8.6 Hz), 6.63 (2H, d, J= 8.6 Hz), 1.55 (6H, s).

4-(2-(4-Ethoxyphenyl)propan-2-yl)aniline (58)

To a mixture of 57 (684 mg, 3.01 mmol) and Cs,CO, (1134 mg,

3.48 mmol) in DMF (3.0 mL) was added Etl (240 uL, 3.00 mmol). | =

After stirred for 3.5 h at 60 °C, the reaction mixture was diluted EtO Z NH
with H,O and AcOEt. The organic layer was washed (H,O and brine) and dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1 to
4/1 to 3/1) to afford 58 as a yellow oil (164 mg, 0.642 mmol, 21%). 'H-NMR (500 MHz, CDCL.) &: 7.13
(2H,d, J=9.2Hz), 701 (2H, d, J= 8.6 Hz), 6.78 (2H, d, /= 8.6 Hz), 6.60 (2H, d, J= 8.6 Hz), 4.00 (2H,
d, J=6.9 Hz), 3.54 (2H, brs), 1.61 (6H, s), 1.39 (3H, t, /= 6.9 Hz).
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2-Chloro-N-(4-(2-phenylpropan-2-yl)phenyl)acetamide

(59a)

To a mixture of 56 (31.2 mg, 0.148 mmol), HOBt (23.9 mg, 0.177 O O NLCI
mmol), chloro acetic acid (22.6 mg, 0.239 mmol) in DMF (1.0 mL) was H

added EDCI (53.6 mg, 0.280 mmol). After stirred for 17 h at room temperature, the reaction mixture
was diluted with H,O and AcOEt. The organic layer was washed (H,O and brine), dried and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to
afford 59a as a white solid (32.3 mg, 0.112 mmol, 76%). 'H-NMR (500 MHz, CDCl,) §: 8.17 (1H, brs),
7.43 (2H,d, J=8.6 Hz), 7.28-7.25 (3H, m), 7.23-7.21 (3H,m), 7.19-7.16 (1H, m), 4.18 (2H, s), 1.67 (6H,
s). °"C-NMR (125 MHz, CDCL,) &: 163.71, 150.35, 147.88, 134.19, 128.05, 127.55, 126.74, 125.72,
119.89, 42.86, 42.70, 30.70. HRMS (ESI) calcd for C,,H,,CINONa 310.0969; found: m/z 310.0976
(M+Na)™.

N-(4-(2-Phenylpropan-2-yl)phenyl)acrylamide (59b)

To a mixture of 56 (38.2 mg, 0.181 mmol), HOBt (26.9 mg, 0.199

mmol), acrylic acid (13.6 uL, 0.199 mmol) in DMF (1.0 mL) was added O O JOJ\/
EDCI (64.0 mg, 0.334 mmol). After stirred for 17.5 h at room ”
temperature, the reaction mixture was diluted with H,O and AcOEt.

The organic layer was washed (H,0 and brine), dried (Na,SO,) and concentrated. The residue was
purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to afford 59b as a colorless oil
(32.3 mg, 0.112 mmol, 76%). 'H-NMR (500 MHz, CDCl,) &: 7.41 (2H, d, J = 8.0 Hz), 7.30 (1H, brs),
7.28-7.24 (2H, m), 7.23-7.20 (3H, m), 7.19-7.15 (2H, m), 6.41 (1H, d, J= 16.6 Hz), 6.23 (1H, dd, J =
10.0, 16.9 Hz), 5.74 (1H, d, J= 10.0 Hz), 1.67 (6H, s). "C-NMR (125 MHz, CDCL,) &: 163.40, 150.48,
147.08, 135.25, 131.18, 128.01, 127.66, 127.43, 126.75, 125.67, 119.65, 42.65, 30.71. HRMS (ESI)
caled for C,;H,,NONa 288.1359; found: m/z 288.1372 (M+Na)".

N-(4-(2-Phenylpropan-2-yl)phenyl)propiolamide (59c)

To a mixture of 56 (27.7 mg, 0.131 mmol) and propiolic acid (8.87 L, O O 0
0.144 mmol) in DMF (1.0 mL) was added DMT-MM (64.0 mg, 0.231 HJ\
mmol). After stirred for 14.5 h at room temperature, the reaction mixture was diluted with H,0 and
AcOEt. The organic layer was washed (H,O and brine), dried and concentrated. The residue was
purified by PTLC (nHex/AcOEt = 2/1) to afford 59c as a colorless oil (24.7 mg, 0.0938 mmol, 72%).
'H-NMR (500 MHz, CDCL,) &: 7.51 (1H, brs), 7.40 (2H, d, J= 8.6 Hz), 7.28-7.25 (2H, m), 7.21-7.16 (5H,
m), 2.90 (TH, s), 1.66 (6H, s). "C-NMR (125 MHz, CDCI,) &: 150.29, 149.54, 147.87, 134.42, 128.05,
12753, 126.73, 125.73, 119.73, 77.61, 73.96, 42.70, 30.68. HRMS (ESI) calcd for C,,H,,NONa
286.1202; found: m/z 286.1209 (M+Na)".
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2-Chloro-2-fluoro-N-(4-(2-phenylpropan-2-yl)phenyl)acetamide (59d)

To a mixture of 56 (53.1 mg, 0.251 mmol), HOBt (38.8 mg, 0.287

mmol), chlorofluoroacetic acid (21 pL, 0.286 mmol) in DMF (1.0 <j><©\ o)

mL) was added EDCI (73.3 mg, 0.382 mmol). After stirred for 11 h | = N &Cl
at room temperature, the reaction mixture was diluted with H,0 H ¢

and AcOEt. The organic layer was washed (H,O and brine), dried

and concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt =
4/1) to afford 59d as a pale red oil (64.0 mg, 0.209 mmol, 83%). 'H-NMR (500 MHz, CDCI,) &: 7.85
(TH, brs), 7.46 (2H, d, J= 8.6 Hz), 7.28 (1H, d, J= 8.0 Hz), 7.26-7.23 (3H, m), 7.21 (2H, d, J= 8.6 Hz),
7.18-7.16 (1H, m), 6.40 (1H, d, J=51.0 Hz), 1.68 (6H, s). "C-NMR (125 MHz, CDCL,) &: 161.57 (d, J=
21 Hz),161.48, 150.22, 148.46, 133.43, 128.08, 127.67,126.72,125.78, 119.91,95.32,94.30 (d, J=
255 Hz), 42.75, 30.68. HRMS (ESI) calcd for C,,H,,CIFNONa 328.0875; found: m/z 328.0877 (M+Na)".

2-Chloro-2,2-difluoro-N-(4-(2-phenylpropan-2-yl)phenyl)

acetamide (59e)

N (0]
To a mixture of 56 (15.7 mg, 0.0743 mmol), HOBt (10.8 mg, | _ &CI
0.0799 mmol), chlorodifluoroacetic acid (6.9 pL, 0.0817 mmol) in ” FF

DMF (1.0 mL) was added EDCI (31.2 mg, 0.163 mmol). After

stirred for 11 h at room temperature, the reaction mixture was diluted with H,O and AcOEt. The
organic layer was washed (H,O and brine), dried and concentrated. The residue was purified by silica
gel column chromatography (n-Hex/AcOEt = 5/1) to afford 59e as a pale yellow oil (14.8 mg, 0.0457
mmol, 62%). 'H-NMR (500 MHz, CDCL,) &: 7.78 (1H, brs), 7.46 (2H, d, J = 8.6 Hz), 7.29-7.27 (2H, m),
7.26 (2H,d, J=8.6 Hz), 7.21 (2H, d, J= 8.0 Hz), 7.19-7.17 (1H, m), 1.68 (6H, s). °C-NMR (125 MHz,
CDCl,) &: 156.71 (t, J = 30 Hz), 150.10, 149.04, 132.81, 128.11, 127.78, 126.71, 125.82, 120.03,
118.98 (t, J = 301 Hz), 42.79, 30.67. HRMS (ESI) calcd for C,,H,,CIF,NONa 346.0781; found: m/z
346.0773 (M+Na)".

2-Chloro-N-(4-(2-(4-ethoxyphenyl)propan-2-yl)phenyl)acetamide (59f)

To a mixture of 58 (46.3 mg, 0.181 mmol), HOBt (33.7 mg,

0.249 mmol), chloro acetic acid (32.3 mg, 0.342 mmol) in 0

DMF (1.0 mL) was added EDCI (72.6 mg, 0.379 mmol). After EtO O O N J\/Cl
stirred for 14 h at room temperature, the reaction mixture H

was diluted with H,O and AcOEt. The organic layer was washed (H,O and brine), dried and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to

afford 59f as a pale yellow oil (53.7 mg, 0.162 mmol, 89%). 'H-NMR (500 MHz, CDCL,) §: 8.18 (1H, brs),
742 (2H,d, /=86 Hz), 7.22 (2H,d, J=8.6 Hz), 7.11 (2H, d, J=8.6 Hz), 6.79 (2H, d, J= 8.6 Hz), 4.18
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(2H, s), 4.00 (2H, g, J = 7.1 Hz), 1.64 (6H, s), 1.40 (3H, t, J = 6.9 Hz). °C-NMR (125 MHz, CDCl,) &:
163.70, 156.86, 148.20, 142.38, 134.09, 127.70, 127.47, 119.86, 113.86, 63.32, 42.85, 42.04, 30.87,
14.90. HRMS (ESI) calcd for C,H,,CINO,Na 354.1231; found: m/z 354.1234 (M+Na)".

N-(4-(2-(4-Ethoxyphenyl)propan-2-yl)phenyl)acrylamide (599)

To a mixture of 58 (51.2 mg, 0.201 mmol), HOBt (37.5 mg,

0.278 mmol), acrylic acid (15.2 uL, 0.221 mmol) in DMF O O O

(1.0 mL) was added EDCI (66.5 mg, 0.347 mmol). After EtO NJ\/
stirred for 14 h at room temperature, the reaction mixture H

was diluted with H,0 and AcOEt. The organic layer was washed (H,0 and brine), dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to
afford 59g as a colorless oil (14.8 mg, 0.0478 mmol, 24%). 'H-NMR (500 MHz, CDCL,) é: 7.46 (2H, d,
J=8.6Hz),7.23 (1H, brs), 7.19 (2H,d, /=86 Hz),7.11 (2H,d, J=8.6 Hz), 6.79 (2H, d, /= 8.6 Hz), 6.42
(TH,d, J=17.2Hz),6.23 (1H,dd, J=10.3, 16.6 Hz), 5.75 (1H, d, /= 10.4 Hz), 4.00 (2H, g, J= 7.1 Hz),
1.64 (6H, s), 1.39 (3H, t, J = 7.2 Hz). "C-NMR (125 MHz, CDCL,) &: 163.33, 156.82, 147.40, 142.52,

135.15, 131.17, 127.72, 127.65, 127.37, 119.59, 113.83, 63.32, 42.00, 30.89, 14.90. HRMS (ESI)
caled for C,,H,,NO,Na 332.1621; found: m/z 332.1630 (M+Na)".

N-(4-(2-(4-Ethoxyphenyl)propan-2-yl)phenyl)propiolamide (59h)
To a mixture of 58 (74.2 mg, 0.291 mmol) and propiolic acid

(19.7 uL, 0.320 mmol) in DMF (2.0 mL) was added DMT-MM O O
(131 mg, 0474 mmol). After stirred for 17 h at room EtO

o)
NJ\

AcOEt. The organic layer was washed (H,0 and brine), dried and concentrated. The residue was

temperature, the reaction mixture was diluted with H,0O and

purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to afford 59h as a colorless oil
(32.9 mg, 0.107 mmol, 37%). 'H-NMR (500 MHz, CDCIL,) &: 7.50 (1H, brs), 7.39 (2H, d, J= 8.6 Hz), 7.19
(2H,d, /=86 Hz),7.11 (2H,d, J=8.6 Hz), 6.79 (2H, d, /= 8.6 Hz), 4.00 (2H, d, J= 7.1 Hz), 2.90 (TH,
s), 1.63 (6H, s), 1.39 (3H, t, J= 6.9 Hz). "C-NMR (125 MHz, CDCIl,) §: 156.87, 149.52, 148.20, 142.32,
134.34, 127.69, 127.46, 119.70, 113.87, 77.63, 73.93, 63.33, 42.04, 30.85, 14.90. HRMS (ESI) calcd
for C,,H,,NO,Na 330.1464; found: m/z 330.1484 (M+Na)".
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3.3 BREEDOK

4-(Allyloxy)benzoic acid (61)

To a mixture of methyl 4-hydroxybenzoate (60, 764 mg, 5.02 mmol) and 0

K,CO, (781 mg, 5.65 mmol) in DMF (6.0 mL) was added allyl bromide : i OH
(476 uL, 5.50 mmol). After stirred for 4.5 h at 80 °C, the reaction mixture \/\O

was diluted with H,0 and AcOEt. The organic layer was washed (H,0 and

brine), dried (Na,SO,) and concentrated. To the residue was dissolved in THF, MeOH and NaOH in H,O.
After stirred for 24 h at room temperature, the reaction mixture was acidified by adding 2 M HCl aq.,
and extracted with AcOEt. The organic layer was washed, dried and concentrated to afford 61 as a
pale yellow solid (874 mg, 4.91 mmol, 98%). 'H-NMR (500 MHz, CDCI,) é: 8.06 (2H, d, J= 9.2 Hz), 6.96
(2H,d, J=8.6 Hz),6.10-6.02 (1H, m), 5.44 (1H,ddt, J=1.5,1.5,17.2Hz),5.33 (1H,ddt, /=1.3,1.3,9.9
Hz), 4.62 (2H, ddd, J= 1.4, 1.4, 5.2 Hz). MS (FAB) m/z 179 (MH").

4-(Allyloxy)-N-(4-ethoxyphenyl)benzamide (62a) EtO

To a mixture of p-phenetidine (370 pL, 2.87 mmol), 61 (563 mg, \©\ Q

3.16 mmol) and HOBt (395 mg, 2.93 mmol) in DMF (5.0 mL) was HJ\@

added EDCI (870 mg, 4.54 mmol). After stirred for 11 h at room O/\/
temperature, the reaction mixture was diluted with H,O and AcOEt. The resulting mixture was filtered
and washed with AcOEt to afford 62a as a white solid (480 mg, 1.61 mmol, 56%). 'H-NMR (500 MHz,
CDCl,) &: 7.82 (2H,d, J=8.6 Hz), 7.66 (1H, brs), 7.51 (2H, d, J= 9.2 Hz), 6.98 (2H, d, J= 8.6 Hz), 6.89
(2H,d, J=9.2 Hz), 6.10-6.02 (1H, m), 5.44 (1H, ddt, J=1.7,2.9, 17.2 Hz), 5.33 (1H,ddd, J=1.2, 1.7,

11.0 Hz), 4.60 (2H, ddd, J=1.2, 1.8, 5.8 Hz), 4.03 (2H, 9, J=6.9 Hz), 1.41 (3H, t, /= 6.9 Hz).

Methyl 4-((3-methyl-2-buten-1-yl)oxy)benzoate (63)
0]

To a mixture of 4-hydroxy benzoic acid (776 mg, 5.10 mmol) and
K,CO, (861 mg, 6.23 mmol) in DMF (2.0 mlL) was added )\/\ /©)LOM6
1-bromo-3-methyl-2-butene (693 ulL, 6.00 mmol). After stirred for N o

5 h at 80 °C, the reaction mixture was diluted with H,0 and AcOEt. The organic layer was washed (H,0
and brine) and dried (Na,SO,) and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 63 as a colorless oil (1058 mg, 4.80 mmol, 94%).
'H-NMR (500 MHz, CDCIl,) 8: 7.98 (2H, d, J= 8.6 Hz), 6.92 (2H, d, J = 9.2 Hz), 5.50-5.47 (1H, m), 4.56
(TH, d, J=6.9 Hz), 3.88 (3H, s), 1.80 (3H, s), 1.75 (3H, s).

4-((3-Methyl-2-buten-1-yl)oxy)benzoic acid (64)
63 (1058 mg, 4.80 mmol) was dissolved in THF (3.0 mL), MeOH (6.0 o)

mL) and 2N NaOH (5.0 mL). After stirred for 17.5 h at room /@)LOH
temperature, the reaction mixture was acidified by adding 2 M HCI /K/\O
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aqg., and extracted with AcOEt. The organic layer was washed (brine), dried and concentrated to afford
64 as a white solid (733 mg, 3.55 mmol, 74%). 'H-NMR (500 MHz, CDCL,) §: 8.04 (2H, d, J = 8.6 Hz),
6.93 (2H,d, J=8.6 Hz),5.49 (1H, t, J=6.6 Hz), 457 (1H,d, J= 6.3 Hz), 1.81 (3H, s), 1.76 (3H, s).

N-(4-Ethoxyphenyl)-4-((3-methyl-2-buten-1—yl)oxy)benzamide (65a)

To a mixture of p-phenetidine (416 pL, 3.23 mmol),

(733 mg, 3.55 mmol) and HOBt (439 mg, 3.25 mmol) in O\

DMF (6.0 mL) was added EDCI (950 mg, 4.96 mmol). After J\@

stirred for 11 h at room temperature, the reaction mixture O/\J\
was diluted with H,0O and AcOEt. The resulting mixture was filtered and washed with AcOEt to afford
65a as a white solid (843 mg, 2.59 mmol, 80%). 'H-NMR (500 MHz, CDCl,) §: 7.82 (2H, d, J= 8.6 Hz),

7.63 (1H, brs), 7.51 (2H, d, J= 8.6 Hz), 6.98 (2H, d, J= 8.6 Hz), 6.90 (2H, d, /= 9.2 Hz), 5.51-5.48 (1H
m), 458 (1H, d, J= 6.3 Hz), 4.03 (2H, g, /= 6.9 Hz), 1.81 (3H, s), 1.77 (3H, s), 1.42 (3H, t, /= 6.9 Hz).

4-Allyloxy nitrobenzene (67) NO,
To a mixture of 4-nitrophenol (60, 561 mg, 4.03 mmol) and K,CO, (633 mg, /©/

4.58 mmol) in DMF (4.0 mL) was added allylbromide (381 uL, 4.40 mmol). \/\O

After stirred for 3 h at 80 °C, the reaction mixture was diluted with H,0 and AcOEt. The organic layer
was washed (H,O and brine) and dried (Na,SO,) and concentrated. The residue was purified by silica
gel column chromatography (n-Hex/AcOEt = 5/1) to afford 67 as a yellow oil (717 mg, 4.00 mmol,
99%). 'H-NMR (500 MHz, CDCIl,) &: 8.21 (2H, d, J= 9.2 Hz), 6.98 (2H, d, J= 9.2 Hz), 6.06 (1H, ddt, J=
17.2,10.3,5.5),5.45 (1H,ddt, J=1.2,1.7,17.2Hz),5.37 (1H,ddt, J=1.7, 1.2, 10.4 Hz), 4.65 (2H, ddd,
J=12,1.7,52 Hz).

4-(Allyloxy)aniline (68)

To a mixture of 67 (344 mg, 1.92 mmol) and Zn (783 mg, 11.97 mmol) NH,

in MeOH (15.0 mL) was added AcOH (5.0 mL) at O °C. After stirred for \/\O/©/

10.5 h at room temperature, the reaction mixture was quenched with

NaHCO, aqg. and dliluted with AcOEt. Then the resulting mixture was filtered through a pad of Celite.
The filterate was washed (H,O and brine) and dried (Na,SO,) and concentrated. The residue was
purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to afford 68 as a brown oil (197
mg, 1.32 mmol, 69%). 'H-NMR (500 MHz, CDCl,) &: 6.76 (2H, d, J = 8.6 Hz), 6.64 (2H, d, J = 8.6 Hz),
6.04 (1H,ddt, J=17.2,10.3,5.5),5.38 (1H,ddt, J=1.7,1.7,17.2Hz), 533 (1H,ddt, /=12, 1.7, 10.3
Hz), 4.62 (2H, ddd, J= 1.2, 1.7, 5.5 Hz), 3.42 (2H, brs).
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N-(4-(Allyloxy)phenyl)-4-ethoxybenzamide (69a)

To a mixture of 68 (197 mg, 1.32 mmol), 4-ethoxybenzoic EtO

acid (235 mg, 1.41 mmol) and HOBt (182 mg, 1.35 mmol) in \©\H/H

DMF (2.0 mL) was added EDCI (297 mg, 1.55 mmol). After 9] \©\O/\/
stirred for 11.5 h at room temperature, the reaction mixture

was diluted with H,0O and AcOEt. The resulting mixture was filtered and washed with AcOEt to afford
69a as a white solid (176 mg, 0.591 mmol, 45%). 'H-NMR (500 MHz, CDCI,) §: 7.82 (2H, d, J= 9.2 Hz),
7.65 (1H, brs), 7.52 (2H, d, J= 8.6 Hz), 6.95 (2H, d, /= 8.6 Hz), 6.92 (2H, d, /= 9.2 Hz), 6.06 (1H, tdd,

J=5.2,103,17.2Hz),5.42 (1H,ddd, J=1.7,2.9,17.2Hz),5.29 (1H,ddd, J=1.2, 2.9, 9.2 Hz), 4.54 (2H,
ddd, J=1.7,1.7,5.2 Hz), 410 (2H, q, J= 7.1 Hz), 1.45 (3H, t, J= 6.9 Hz).

4-(3-Methyl-2-butene-1-yl)oxy)nitrobenzene (70) NO,
To a mixture of 4-nitrophenol (60, 557 mg, 4.00 mmol) and K,CO, (616 /k/\ /©/

mg, 4.45 mmol) in DMF (4.0 mL) was added 1-bromo-3-methyl-2-butene N o

(508 uL, 4.40 mmol). After stirred for 3 h at 80 °C, the reaction mixture was diluted with H,O and
AcOEt. The organic layer was washed (H,0 and brine) and dried (Na,SO,) and concentrated. The
residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 70 as a pale
yellow solid (721 mg, 4.00 mmol, quant). 'H-NMR (500 MHz, CDCL,) &: 8.20 (2H, d, J= 9.2 Hz), 6.96 (2H,
d, /J=9.2Hz),548 (1H,tq, /J=6.9, 1.2 Hz), 462 (2H, d, J=6.9 Hz), 1.83 (3H, d, J= 1.2 Hz), 1.78 (3H,

s).

4-((3-Methyl-2-buten-1-yl)oxy)aniline (71)

To a mixture of 70 (721 mg, 4.06 mmol) and Zn (1524 mg, 23.30 NH,
mmol) in MeOH (20.0 mL) was added AcOH (9.0 mL) at O °C. After X OO/

stirred for 12 h at room temperature, the reaction mixture was

quenched with NaOH aqg. and dliluted with AcOEt. The organic layer was washed (H,0 and brine) and
dried (Na,SO,) and concentrated. The residue was purified by silica gel column chromatography
(nHex/AcOEt=5/1to 3/1) to afford 71 as a brown oil (273 mg, 1.54 mmol, 38%). 'H-NMR (500 MHz,
CDCl) &: 6.76 (2H, d, J= 9.2 Hz), 6.64 (2H, d, J= 8.6 Hz), 5.49-5.46 (1H, m), 443 (2H, d, J=6.9 Hz),
3.42 (2H, brs), 1.78 (3H, s), 1.72 (3H, s).

4-Ethoxy-N-(4-((3-methyl-2-buten-1-yl)oxy)phenyl)benzamide (72a)

To a mixture of 71 (273 mg, 1.54 mmol), 4-ethoxybenzoic EtO

acid (313 mg, 1.89 mmol) and HOBt (116 mg, 0.860 mmol) \@(H

in DMF (3.0 mL) was added EDCI (5632 mg, 2.77 mmol). = | /\)\
After stirred for 15.5 h at room temperature, the reaction © X 0 =

mixture was diluted with H,0 and AcOEt. The resulting mixture was filtered and washed with AcOEt to
afford 72a as a white solid (326 mg, 1.00 mmol, 65%). 'H-NMR (500 MHz, CDCL.,) §: 7.82 (2H, d, J =
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8.6 Hz), 7.66 (1H, brs), 7.51 (2H, d, J = 9.2 Hz), 6.95 (2H, d, J= 8.6 Hz), 6.91 (2H, d, J = 8.6 Hz),
551-548 (1H, m),4.51 (1H,d, /J=6.9 Hz), 4.10 (2H, g, J= 6.9 Hz), 1.80 (3H, s), 1.75 (3H, s), 1.45 (3H,
t, J=6.9 Hz).

4-((4-Methyl-3-penten-1-yl)oxy)nitrobenzene (73)

To a mixture of 4-nitrophenol (60, 279 mg, 2.00 mmol) and K,CO, NO>
(329 mg, 238 mmol) in DMF (20 mL) was added Y\/\OO
B-bromo-2-methyl-2-pentene (295 ul, 2.20 mmol). After stirred for 3

h at 80 °C, the reaction mixture was diluted with H,0 and AcOEt. The organic layer was washed (H,0
and brine) and dried (Na,SO,) and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 73 as a yellow oil (346 mg, 1.56 mmol, 78%). 'H-NMR
(500 MHz, CDCL,) 8: 8.19 (2H, d, J=9.2 Hz), 6.94 (2H, d, J= 9.2 Hz), 5.22-5.18 (1H, m), 4.02 (2H, t, J
=7.2Hz),252 (2H,td, J=7.1,7.1 Hz), 1.79 (3H, s), 1.73 (3H, s).

4-((4-Methyl-3-penten-1-yl)oxy)aniline (74)

To a mixture of 73 (346 mg, 1.56 mmol) and Zn (635 mg, 9.70 NH;
mmol) in MeOH (10.0 mL) was added AcOH (3.0 mL) at O °C. After WO/@/

stirred for 12 h at room temperature, the reaction mixture was

quenched with NaOH aqg. and dliluted with AcOEt. The organic layer was washed (H,0 and brine) and
dried (Na,SO,) and concentrated. The residue was purified by silica gel column chromatography
(nHex/AcOEt = 3/1) to afford 68 as a brown oil (137 mg, 0.714 mmol, 46%). 'H-NMR (500 MHz,
CDCl) &:6.74 (2H, d, J= 9.2 Hz), 6.64 (2H, d, J= 8.6 Hz), 5.22-5.18 (1H, m), 3.85 (2H, t, /= 7.2 Hz),
3.43 (2H, brs), 2.44 (2H,dt, J=7.1, 7.1 Hz), 1.72 (3H, s), 1.65 (3H, s).

4-Ethoxy-N-(4-((4-methyl-3-penten-1-yl)oxy)phenyl)benzamide (75a)
To a mixture of 74 (137 mg, 0714 mmol), EtO
4-ethoxybenzoic acid (121 mg, 0.729 mmol) and HOBt \@(“
(79.0 mg, 0.585 mmol) in DMF (2.0 mL) was added EDCI e} O\OW
(211 mg, 1.10 mmol). After stirred for 13 h at room

temperature, the reaction mixture was diluted with H,0 and AcOEt. The organic layer was washed
(H,O and brine) and dried (Na,SO,) and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 3/1 to 2/1) to afford 75a as a pale yellow solid (242 mg, 0.712
mmol, quant). 'H-NMR (500 MHz, CDCL,) &: 7.82 (2H, d, J= 8.6 Hz), 7.62 (1H, brs), 7.51 (2H,d, /= 8.6
Hz), 6.96 (2H, d, /= 9.2 Hz), 6.90 (2H, d, J=9.2 Hz), 5.22 (1H, ddt, /= 1.2, 1.7, 7.2 Hz), 4.10 (2H, q, J
=6.9Hz),393 (2H,t, J=7.2H2),2.48 (2H,td, J=7.1,7.1 Hz), 1.74 (3H, s), 1.67 (3H, s), 1.45 (3H, t, J
= 7.2 Hz).

76



N-(4-Ethoxyphenyl)-4-(oxiran-2-ylmethoxy)benzamid

e (76a) EtO o
To a mixture of 62a (204 mg, 0.687 mmol) in CH,CI, (10.0 )n
0 1

mL) was added mCPBA (332 mg, 1.35 mmol). After stirred H

o/n at room temperature, the reaction mixture was diluted o
with CH,CI,. The organic layer was washed (Na,S,0, ag. and NaHCO, aqg. and brine), dried and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1 to
2/1 to 1/1) to afford 76a as a yellow solid (67.2 mg, 0.214 mmol, 31%). 'H-NMR (500 MHz, CDCI,) &:
7.83 (2H,d, J= 8.6 Hz), 7.62 (1H, brs), 7.51 (2H, d, J= 8.6 Hz), 7.00 (2H, d, J=9.2 Hz), 6.90 (2H, d, J
=9.2Hz),4.32 (1H,dd, /=29, 10.9 Hz), 4.10-4.01 (3H, m), 3.40-3.37 (1H, m), 2.95 (1H, dd, /=3.4,8.0
Hz), 2.79 (1H,dd, J=2.6,4.9 Hz), 1.42 (3H, t, /= 6.9 Hz). HRMS (ES]I) calcd for C,;H,,NO,Na 336.1206;
found: m/z 336.1205 (M+Na)".

4-(3-Chloro-2-hydroxypropoxy)-N-(4-ethoxyphenyl)benzamide (77a)
To a solution of 76a (44.1 mg, 0.141 mmol) in MeCN EtO
(4.0 mL) was added CeCl,-7H,0 (78.8 mg, 0.212 mmol), @\ Q

and the mixture was stirred for 4.5 h at 80 °C. The HJ\@
resulting mixture was diluted with AcOEt and filtered O/\(\CI
and concentrated under reduced pressure. The OH
resulting residue was purified by column chromatography (n-Hex/AcOEt=2/1 to 1/1) to afford 77a
as a white solid (34.0 mg, 0.0972 mmol, 69%). 'H-NMR (500 MHz, DMSO-d,) &: 9.95 (1H, s), 7.92 (2H,
d, J=92Hz),7.78 (2H,d, J=9.2 Hz), 7.06 (2H, d, /= 8.6 Hz), 6.88 (2H, d, /= 9.2 Hz), 5.61-5.60 (1H,
m), 4.08-4.04 (2H, m), 3.99 (2H, g, J=7.1 Hz), 3.76 (1H,dd, J=4.6, 10.9 Hz), 3.68 (1H, dd, J=5.2, 10.9
Hz), 1.31 (3H, t, J= 7.2 Hz). °C-NMR (125 MHz, DMSO-d,) §: 164.40, 160.86, 154.64, 132.26, 129.45,
127.29, 12191, 114.19, 114.09, 69.19, 6855, 63.06, 46.61, 14.71. HRMS (ESI) calcd for
C,;H,,CINO,Na 372.0973; found: m/z 372.0984 (M+Na)".

4-(Allyloxy)-N-(4-ethoxyphenyl)-N-methylbenzamide

To a solution of 62a (211 mg, 0.709 mmol) in DMF (3.0 mL) was N JK@\
O/\/

added NaH (51.6 mg of a 60% suspension in mineral oil, 1.29 |

mmol) and the mixture was stirred for 40 min at 40 °C. To this

was added Mel (50.3 uL, 0.808 mmol), and the mixture was stirred for 5.5 h at 40 °C. The reaction was
quenched with H,0 and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1 to
1/1) to afford 62b as a colorless oil (240 mg, 0.771 mmol, quant). 'H-NMR (500 MHz, CDCL,) &: 7.25
(2H,d, J=8.6 Hz), 6.94 (2H, d, J=9.2 Hz), 6.74 (2H, d, /= 9.2 Hz), 6.68 (2H, d, J= 8.6 Hz), 5.99 (TH,
tdd, J=5.2, 10.3, 16.1 Hz), 5.36 (1H, ddt, /= 1.8, 1.1, 17.2 Hz), 5.26 (1H, ddt, J= 1.2, 1.7, 10.3 Hz),
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446 (2H, ddd, J= 1.2, 1.8, 5.2 Hz), 3.96 (2H, q, J= 6.9 Hz), 3.44 (3H, s), 1.39 (3H, t, J= 6.9 Hz).

N-(4-Ethoxyphenyl)-N-methyl-4-(oxiran-2-ylmethoxy)benzamide (76b)
To a mixture of 62b (240 mg, 0.771 mmol) in DCE (5.0 mL)

EtO o
was added mCPBA (380 mg, 1.54 mmol). After stirred for 6 h |
NS
at 80 °C, the reaction mixture was diluted with CH,CI,. The ’T‘JKQ\
organic layer was washed (Na,S,0, ag. and NaHCO, ag. and 0 1

O
brine), dried and concentrated. The residue was purified by

silica gel column chromatography (n-Hex/AcOEt = 3/2 to 1/1) to afford 76b as a yellow oil (136 mg,
0.415, 54%). 'H-NMR (500 MHz, CDCl,) &: 7.26 (2H, d, J= 8.0 Hz), 6.93 (2H, d, J= 8.6 Hz), 6.74 (2H, d,
J=8.6 Hz),6.68 (2H, d, J=8.6 Hz), 4.16 (1H, dd, J= 3.1, 11.2 Hz), 3.96 (2H, q, /= 6.9 Hz), 3.87 (1H,
dd, /J=5.7,11.5 Hz), 3.32-3.29 (1H, m), 2.88 (1H, dd, J= 4.6, 4.6 Hz), 2.72 (1H, dd, J = 2.6, 4.9 Hz),
1.39 (3H,t, J= 7.2 Hz). ®*C-NMR (125 MHz, CDCl,) 6: 170.11, 159.18, 157.17, 138.05, 130.77, 128.72,
127.93,114.86, 113.52, 68.56, 63.59, 49.91, 44.64, 38.75, 14.74. HRMS (ESI) calcd for C,,H,,NO,Na
350.1363; found: m/z 350.1400 (M+Na)".

4-(3-Chloro-2-hydroxypropoxy)-N-(4-ethoxyphenyl)-N-methylbenzamide (77b)
To a solution of 76b (110 mg, 0.337 mmol) in MeCN (4.0

EtO y o
mL) was added CeCl,-7H,0 (204 mg, 0.546 mmol), and the | J
NN
mixture was stirred for 3.5 h at 80 °C. The resulting mixture ’T' ‘\©\
was diluted with AcOEt and filtered and concentrated 0] /\/\ Cl
OH

under reduced pressure. The resulting residue was

purified by column chromatography (n-Hex/AcOEt = 1/1) to afford 77b as a pale yellow oil (89.4 mg,
0.246 mmol, 73%). 'H-NMR (500 MHz, CDCl,) §: 7.26 (2H, d, J= 8.6 Hz), 6.94 (2H, d, J= 9.2 Hz), 6.74
(2H,d, J=8.6 Hz), 6.67 (2H,d, J=9.2 Hz),4.16 (1H, td, J=10.9, 5.2 Hz), 4.00-3.99 (2H, m), 3.97 (2H,
q, /=69 Hz),3.74 (1H,dd, J=5.2, 11.5 Hz), 3.68 (1H, dd, /= 5.5, 10.9 Hz), 3.43 (3H, s), 2.78 (1H, d,
J=5.8Hz), 1.39 (3H, t, J= 6.9 Hz). ®"C-NMR (125 MHz, CDCl,) &: 170.08, 158.96, 157.21, 137.95,
130.80, 128.82, 127.93, 114.88, 113.48, 69.64, 68.36, 63.60, 45.85, 38.79, 14.73. HRMS (ESI) calcd
for C,,H,,CINO,Na 386.1130; found: m/z 386.1167 (M+Na)".

4-((3,3-Dimethyloxiran-2-yl)methoxy)-N-(4-ethoxyphenyl)benzamide (78a)

To a mixture of 65a (301 mg, 0.926 mmol) in CH,CI, (10.0 EtO

mL) was added mCPBA (475 mg, 1.93 mmol). After stirred \©\
for 12 h at room temperature, the reaction mixture was HJKQ\ /\A\
diluted with CH,CI,. The organic layer was washed (Na,S,0, aq. O o
and NaHCO, ag. and brine), dried and concentrated. The

residue was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1 to AcOEt) to afford
78a as a yellow solid (229 mg, 0.672 mmol, 73%). 'H-NMR (500 MHz, CDCL,) §: 7.83 (2H, d, J= 8.6 Hz),
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7.66 (1H, brs), 7.51 (2H, d, J=9.2 Hz), 7.00 (2H, d, /= 9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 4.22 (1H, dd,
J=40109Hz),4.11 (1H,dd, J=5.7, 10.9 Hz), 403 (2H, g, J= 7.1 Hz), 3.16 (1H, dd, J= 4.0, 5.7 Hz),
1.41 (3H,t, J=6.9 Hz), 1.41 (3H, s), 1.38 (3H, s). °C-NMR (125 MHz, CDCIl,) &: 165.00, 161.27, 155.87,
130.97, 128.84, 127.69, 122.01, 114.84, 114.57, 67.22, 63.70, 61.06, 58.29, 24.59, 19.03, 14.84.
HRMS (ESI) calcd for C,,H,,NO,Na 364.1519; found: m/z 364.1505 (M+Na)".

4-(3-Chloro-2-hydroxy-3-methylbutoxy)-N-(4-ethoxyphenyl)benzamide (79a)

To a solution of 78a (142 mg, 0.416 mmol) in THF (10 mL) EtO 0
was added conc. HCI (700 uL) at room temperature. After \©\ Z

stirred for 17 h at room temperature, the reaction mixture H A | /\)QCI
was diluted with AcOEt and H,O. The organic layer was © OH
washed (H,0 and brine), dried and concentrated. The

residue was purified by silica gel column chromatography (n-Hex/AcOEt = 2/1 to 1/1) to afford 79a
as a pale yellow soild (124 mg, 0.328 mmol, 79%). 'H-NMR (500 MHz, CDCI,) é: 7.83 (2H, d, J= 8.6 Hz),
7.66 (1H, brs), 7.51 (2H, d, J= 8.6 Hz), 7.00 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 4.36 (1H, dd,
J=3.2,95Hz),4.12 (1H,dd, J=7.5,9.7 Hz), 4.04 (2H, q, J= 7.1 Hz), 4.03-4.01 (1H, m), 2.63 (1H, d,
J=5.2Hz),1.70 (3H, s), 1.69 (3H, s), 1.42 (3H, t, J = 7.2 Hz). ®*C-NMR (125 MHz, CDCL,) &: 164.96,
161.05, 155.92, 130.94, 128.90, 127.89, 122.06, 114.86, 114.57, 76.64, 71.47,69.11, 63.73, 29.23,
28.49, 14.86. HRMS (ESI) calcd for C,,H,,CINO,Na 400.1286; found: m/z 400.1294 (M+Na)".

N-(4-Ethoxyphenyl)-N-methyl-4-((3-methyl-2-buten-1-yl)oxy)benzamide (65b)

To a solution of 65a (301 mg, 0.924 mmol) in DMF (3.0 EtO

mL) was added NaH (59.3 mg of a 60% suspension in |

mineral oil, 1.48 mmol) and the mixture was stirred for 40 N 'T'JK@ /\/k
min at 40 °C. To this was added Mel (68.8 uL, 1.11 mmol), (0] =

and the mixture was stirred for 5.5 h at 40 °C. The reaction was quenched with H,O and AcOEt. The
organic layer was washed (H,0 and brine), dried (Na,SO,) and concentrated. The residue was purified
by silica gel column chromatography (n-Hex/AcOEt = 3/1 to 1/1) to afford 62b as a brown oil (238
mg, 0.700 mmol, 76%). 'H-NMR (500 MHz, CDCl,) &: 7.25 (2H, d, J= 8.6 Hz), 6.95 (2H, d, J = 8.6 Hz),
6.75 (2H,d, J=9.2 Hz), 6.67 (2H, d, J=8.6 Hz),5.42 (1H, tdd, /= 6.6, 1.2, 1.7 Hz), 4.44 (2H,d, /= 6.9
Hz), 3.97 (2H,q, J=7.1 Hz), 3.43 (3H, s), 1.77 (3H, s), 1.70 (3H, s), 1.39 (3H, t, J= 7.2 Hz).

4-((3,3-Dimethyloxiran-2-yl)methoxy)-N-(4-ethoxyphenyl)-N-methylbenzamide (78b)

To a mixture of 65b (238 mg, 0.700 mmol) in CH,CI, (4.0 EtO

mL) was added mCPBA (350 mg, 1.42 mmol). After stirred \©\ O
N

for 21 h at room temperature, the reaction mixture was =

| | NA\
diluted with CH,CI,. The organic layer was washed (Na,S,0, X o

ag. and NaHCO, aqg. and brine), dried and concentrated.
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The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1) to afford 78b as
a yellow oil (205 mg, 0.576 mmol, 82%). 'H-NMR (500 MHz, CDCl,) &: 7.26 (2H, d, J= 9.2 Hz), 6.94 (2H,
d,J=86Hz),6.74 (2H,d, /J=9.2Hz),6.70 (2H, d, /= 8.6 Hz), 4.08 (1H, dd, J= 4.6, 10.9 Hz), 4.00-3.98
(TH,m), 3.97 (2H, g, J=7.1 Hz), 3.44 (3H, s), 3.09 (1H, dd, J=5.2,5.8 Hz), 1.39 (3H, t, J= 7.2 Hz), 1.37
(3H, s), 1.32 (3H, s). "C-NMR (125 MHz, CDCl,) &: 170.13, 159.32, 157.15, 138.05, 130.79, 128.59,
127.93,114.86, 113.55,66.90, 63.58,61.07, 58.20, 38.77, 24.54, 18.95, 14.73. HRMS (ESI) calcd for
C,,H,,NO,Na 378.1676; found: m/z 378.1666 (M+Na)".

4-(3-Chloro-2-hydroxy-3-methylbutoxy)-N-(4-ethoxyphenyl)-N-methylbenzamide (79b)
To a solution of 78b (96.1 mg, 0.270 mmol) in THF (3.0 EtO

mL) was added conc. HCI (1.2 mL) at room temperature. \©\ Q

After stirred for 13 h at room temperature, the reaction TJ\@ /\HQCI
mixture was diluted with AcOEt and H,O. The organic layer o

was washed (H,O and brine), dried and concentrated. The OH

residue was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1) to afford 79b as a
colorless oil (93.2 mg, 0.238 mmol, 88%). 'H-NMR (500 MHz, CDCl,) &: 7.27 (2H, d, J = 8.6 Hz), 6.94
(2H, d, J=8.6 Hz), 6.75 (2H, d, J= 9.2 Hz), 6.69 (2H, d, J = 8.6 Hz), 4.22 (1H, dd, J= 2.9, 9.2 Hz),
4.00-3.93 (2H, m), 3.97 (2H, g, J=7.1 Hz), 3.43 (3H, s), 2.62 (1H, d, J=4.0 Hz), 1.65 (3H, s), 1.64 (3H,
s), 1.39 (3H, t, J = 6.9 Hz). "C-NMR (125 MHz, CDCI,) &: 170.08, 159.06, 157.20, 138.03, 130.82,
128.78, 127.93, 114.88, 113.54, 76.55, 71.35, 68.74, 63.60, 38.80, 29.19, 28.40, 14.74. HRMS (ESI)

caled for C,,H,,CINO,Na 414.1443; found: m/z 414.1423 (M+Na)".

4-Ethoxy-N-(4-(oxiran-2-ylmethoxy)phenyl)benzamide (80a)

To a mixture of 69a (152 mg, 0.512 mmol) in CH,Cl, (5.0 mL)  gio

was added mCPBA (373 mg, 1.51 mmol). After stirred o/n at Q(H _

room temperature, the reaction mixture was diluted with o @

CH,Cl,. The organic layer was washed (Na,S,0, ag. and O/\((I)
NaHCO, ag. and brine), dried and concentrated. The residue

was purified by silica gel column chromatography (n-Hex/AcOEt = 2/1) to afford 80a as a pale yellow
solid (92.9 mg, 0.296 mmol, 58%). 'H-NMR (500 MHz, CDCL,) &: 7.82 (2H, d, J= 8.6 Hz), 7.65 (1H, brs),
753 (2H,d, J=9.2 Hz),6.96 (2H, d, /J=8.6 Hz),6.93 (2H,d, /=9.2 Hz),4.23 (1H, dd, J= 3.5, 10.9 Hz),
410 (2H, g, J=6.9 Hz), 3.96 (1H,dd, /=5.7, 10.9 Hz), 3.38-3.35 (1H, m), 2.92 (1H, dd, J= 4.0, 5.2 Hz),
277 (1H,dd, J= 2.6, 49 Hz), 1.45 (3H, t, J = 6.9 Hz). HRMS (ES]I) calcd for C,,H,,NO,Na 336.1206;
found: m/z 336.1229 (M+Na)".
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N-(4-(3-Chloro-2-hydroxypropoxy)phenyl)-4-ethoxybenzamide (81a)
To a solution of 80a (62.0 mg, 0.198 mmol) in MeCN (10.0 EtO
mL) was added CeCl,-7H,0 (123 mg, 0.331 mmol), and the \@(n
mixture was stirred for 6 h at 80 °C. The resulting mixture \©\
. . ! 0]
was diluted with AcOEt and filtered and concentrated O/\ﬁCl

under reduced pressure. The resulting residue was OH

purified by column chromatography (n-Hex/AcOEt = 3/1 to 2/1) to afford 81a as a white solid (58.8
mg, 0.168 mmol, 85%). 'H-NMR (500 MHz, CDCl,) é: 7.82 (2H, d, J= 8.6 Hz), 7.66 (1H, brs), 7.54 (2H,
d, J=8.6 Hz), 6.96 (2H, d, J= 8.6 Hz), 6.92 (2H, d, J= 9.2 Hz), 4.25-4.20 (1H, m), 4.12-4.08 (2H, m),
410 (2H,q9, /=69 Hz),3.79 (1H,dd, J=5.2, T1.5 Hz), 3.74 (1H, dd, J= 5.5, 10.9 Hz), 257 (1H,d, J=
5.7 Hz), 1.45 (3H, t, J= 6.9 Hz). "C-NMR (125 MHz, CDCI,) §: 165.18, 161.87, 155.05, 131.92, 128.82,
126.83, 122.04, 115.01, 11443, 69.88, 68.87, 63.74, 4597, 14.71. HRMS (ESI) calcd for

C,.H,,CINO,Na 372.0973; found: m/z 372.0993 (M+Na)".

N-(4-(Allyloxy)phenyl)-4-ethoxy-N-methylbenzamide (69b)
To a solution of 69a (124 mg, 0.416 mmol) in DMF (4.0 mL) EtO
was added NaH (33.8 mg of a 60% suspension in mineral oll, | |

0.845 mmol) at O °C, and the mixture was stirred for 30 min at A N \©\
room temperature. To this was added Mel (31.1 ulL, 0.499 © O/\/
mmol), and the mixture was stirred for 1.5 h at 40 °C. The reaction was quenched with H,O and AcOEt.
The organic layer was washed (H,O an brine), dried and concentrated. The residue was purified by
silica gel column chromatography (n-Hex/AcOEt = 3/1 to 2/1) to afford 69b as a colorless oil (94.4
mg, 0.303 mmol, 73%). 'H-NMR (500 MHz, CDCl,) §: 7.25 (2H, d, J= 8.6 Hz), 6.95 (2H, d, J= 9.2 Hz),
6.77 (2H,d, J=8.6 Hz), 6.65 (2H, d, J=9.2 Hz), 6.02 (1H, tdd, J=5.2, 10.3, 17.2 Hz), 5.39 (TH, tdd, J
=1.7,3.0,17.4Hz),529 (1H,tdd, J=1.2,1.7,7.3 Hz),4.47 (2H,ddd, J= 1.6, 1.6, 5.2 Hz), 3.96 (2H, q,
J=7.1 Hz), 343 (3H, s), 1.36 (3H, 1, /= 6.9 Hz).

4-Ethoxy-N-methyl-N-(4-(oxiran-2-ylmethoxy)phenyl)benzamide (80b)
To a mixture of 69b (94.4 mg, 0.303 mmol) in CH,CI, (4.0 EtO

mL) was added mCPBA (161 mg, 0.652 mmol). After stirred \©\WN

for 31 h at room temperature, the reaction mixture was \©\

diluted with CH,CI,. The organic layer was washed (Na,S,0, aq. 0 ]
and NaHCO, ag. and brine), dried and concentrated. The

residue was purified by silica gel column chromatography (n-Hex/AcOEt = 2/1) to afford 80b as a
pale yellow oil (42.2 mg, 0.129 mmol, 43%). 'H-NMR (500 MHz, CDCl,) §: 7.24 (2H, d, J= 8.6 Hz), 6.96
(2H,d, J=9.2Hz),6.78 (2H, d, J=8.6 Hz), 6.65 (2H, d, J=8.6 Hz), 4.19 (1H, dd, J= 3.2, 11.2 Hz), 3.96

(2H,q9, J=6.9Hz),3.87 (1H,dd, J=5.7, 10.9 Hz), 1.44 (3H, s), 3.34-3.32 (1H, m), 291 (1H, dd, J= 4.6,
4.1 Hz), 2.74 (1H, dd, J= 2.6, 4.9 Hz), 1.37 (3H, t, J= 7.2 Hz). "C-NMR (125 MHz, CDCl,) §: 170.31,
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159.84, 156.57, 138.84, 130.77, 127.98, 127.77, 115.04, 113.39, 68.87, 63.34, 50.01, 44.61, 38.75,
14.68. HRMS (ESI) calcd for C,,H,,NO,Na 350.1363; found: m/z 350.1380 (M+Na)".

N-(4-(3-Chloro-2-hydroxypropoxy)phenyl)-4-ethoxy-N-methylbenzamide (81b)

To a solution of 80b (40.0 mg, 0.122 mmol) in MeCN (2.0 EtO ~

mL) was added CeCl,-7H,0 (100 mg, 0.276 mmol), and the “ | lll

mixture was stirred for 6.5 h at 80 °C. The resulting mixture \©\

was diluted with AcOEt and filtered and concentrated © O/\/\CI
under reduced pressure. The resulting residue was COH
purified by column chromatography (AcOEt) to afford 81b as a colorless oil (62.2 mg, 0.152 mmo],
83%). 'H-NMR (500 MHz, CDCl,) §: 7.24 (2H, d, J=9.2 Hz), 6.97 (2H,d, J= 9.2 Hz), 6.77 (2H,d, J=9.2
Hz), 6.66 (2H,d, J=8.6 Hz),4.21-4.17 (1H, m), 4.06-4.01 (2H, m), 3.97 (2H,q, J= 7.1 Hz), 3.76 (1H, dd,
J=52,115Hz),3.71 (1H,dd, J=5.5,11.2 Hz), 3.44 (3H, s), 2.60 (1H,d, J=5.7 Hz), 1.37 (3H, t, J=
7.2 Hz). "C-NMR (125 MHz, CDCl,) &: 170.34, 159.88, 156.31, 139.05, 130.77, 128.05, 127.74,
115.00, 113.44, 69.73, 68.63, 63.36, 45.86, 38.79, 14.69. HRMS (ESI) calcd for C H,,CINO,Na
386.1130; found: m/z 386.1127 (M+Na)".

N-(4-((3,3-Dimethyloxiran-2-yl)methoxy)phenyl)-4-ethoxybenzamide (82a)
To a mixture of 72a (163 mg, 0.502 mmol) in CH,CI, (4.0 EtO

mL) was added mCPBA (259 mg, 1.05 mmol). After stirred \©\WH

for 22 h at room temperature, the reaction mixture was \©\

diluted with CH,CL,. The organic layer was washed (Na,S,0, @) /\A\
ag. and NaHCO, aqg. and brine), dried and concentrated.

The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to afford 82a as
a yellow solid (150 mg, 0.438 mmol, 87%). 'H-NMR (500 MHz, CDCl,) &: 7.81 (2H, d, J= 8.6 Hz), 7.77
(TH, brs), 7.63 (2H, d, /= 9.2 Hz), 6.94 (2H, d, J= 9.2 Hz), 6.92 (2H, d, J= 9.2 Hz), 4.14-4.04 (2H, m),
409 (2H,q, /=69 Hz),3.15 (1H,dd, J=5.2,5.7 Hz), 1.44 (3H, t, J= 7.2 Hz), 1.39 (3H, s), 1.36 (3H, s).
"C-NMR (125 MHz, CDCl,) &: 165.19, 161.77, 155.36, 131.67, 128.81, 126.88, 122.03, 115.03,
114.34,67.30,63.68,61.29, 58.26, 24.60, 18.97, 14.68. HRMS (ESI) calcd for C,,H,,NO,Na 364.1519;
found: m/z 364.1531 (M+Na)".

N-(4-(3-Chloro-2-hydroxy-3-methylbutoxy)phenyl)-4-ethoxybenzamide (83a)

To a solution of 82a (87.6 mg, 0.257 mmol) in THF (4.0 EtO

=
mL) was added conc. HCI (500 uL) at room temperature. | H
NS
After stirred for 17 h at room temperature, the reaction = | cl
O
mixture was diluted with ACOEt and H,0. The organic layer N0 /\*

was washed (H,O and brine), dried and concentrated. The OH

residue was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1) to afford 83a as a
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pale yellow solid (76.1 mg, 0.201 mmol, 78%). 'H-NMR (500 MHz, CDCL,) é: 7.82 (2H, d, J = 8.6 Hz),
7.67 (1H, brs), 7.54 (2H, d, J= 9.2 Hz), 6.96 (2H, d, J= 9.2 Hz), 6.93 (2H, d, J= 8.6 Hz), 4.29 (1H, dd,
J=32,94Hz),4.10 (2H, g9, J=7.1 Hz),4.06 (1H, dd, J= 7.5, 9.2 Hz), 4.01-3.98 (1H, m), 2.66 (1H, d,
J=4.6Hz), 1.68 (3H, s), 1.67 (3H, s), 1.45 (3H, t, J = 7.2 Hz). °C-NMR (125 MHz, CDCL,) &: 165.31,
161.92, 155.20, 131.92, 128.93, 126.93, 122.18, 115.15, 114.49, 76.73, 71.65, 69.28, 63.82, 29.31,
28.58, 14.79. HRMS (ESI) calcd for C,,H,,CINO,Na 400.1286; found: m/z 400.1285 (M+Na)".

4-Ethoxy-N-methyl-N-(4-((3-methyl-2-buten-1-yl)oxy)phenyl)benzamide (72b)

To a solution of 72a (155 mg, 0.478 mmol) in DMF (2.0 mL) EtO

was added NaH (42.9 mg of a 60% suspension in mineral oll, \©\WN

1.07 mmol) and the mixture was stirred for 20 min at 40 °C. \O\ /\)\
To this was added Mel (36.0 uL, 0.546 mmol), and the mixture O &
was stirred for 5.5 h at 40 °C. The reaction was quenched with H,0O and AcOEt. The organic layer was
washed (H,O and brine), dried (Na,SO,) and concentrated. The residue was purified by silica gel
column chromatography (n-Hex/AcOEt = 2/1) to afford 72b as a pale yellow oil (153 mg, 0.451 mmol,
94%). 'H-NMR (500 MHz, CDCl,) §: 7.26 (2H, d, J= 8.6 Hz), 6.95 (2H, d, J= 8.6 Hz), 6.76 (2H,d, J= 9.2
Hz), 6.66 (2H, d, J= 8.6 Hz), 5.46-5.44 (1H, m), 4.44 (2H, d, J= 6.9 Hz), 3.96 (2H, q, J= 7.1 Hz), 3.43
(3H, s), 1.79 (3H, s), 1.64 (3H, s), 1.36 (3H, t, J= 6.9 Hz).

N-(4-((3,3-Dimethyloxiran-2-yl)methoxy)phenyl)-4-ethoxy-N-methylbenzamide (82b)
To a mixture of 72b (153 mg, 0.451 mmol) in CH,CI, (4.0 EtO
mL) was added mCPBA (222 mg, 0.899 mmol). After \©\W’L

stirred for 13 h at room temperature, the reaction mixture \©\

was diluted with CH,CL,. The organic layer was washed O/\A\
(Na,S,0, ag. and NaHCO, ag. and brine), dried and

concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1) to
afford 82b as a colorless oil (151 mg, 0.424 mmol, 94%). 'H-NMR (500 MHz, CDCIl,) &: 7.25 (2H, d, J
=8.6 Hz),6.96 (2H,d, J=8.6 Hz),6.79 (2H, d, J=9.2 Hz), 6.66 (2H,d, /J=9.2 Hz),4.10 (1H, dd, J= 4.6,
10.7 Hz), 4.00-3.95 (3H, m), 3.44 (3H, s), 3.11 (1H, dd, J= 4.6, 5.8 Hz), 1.39 (3H, s), 1.37 (3H,t, J=6.9
Hz), 1.34 (3H, s). "C-NMR (125 MHz, CDCl,) &: 170.32, 159.84, 156.68, 138.79, 130.77, 127.99,

127.82,115.09, 113.41,67.22,63.35,61.18, 58.23, 38.78, 24.58, 18.98, 14.68. HRMS (ESI) calcd for
C,,H,.NO,Na 378.1676; found: m/z 378.1716 (M+Na)".

N-(4-(3-Chloro-2-hydroxy-3-methylbutoxy)phenyl)-4-ethoxy-N-methylbenzamide (83b)
To a solution of 82b (123 mg, 0.346 mmol) in THF (5.0 EtO
mL) was added conc. HCI (1.5 mL) at room temperature. @( |

N
After stirred for 15 h at room temperature, the reaction 0 \©\ N)QCI
)

mixture was diluted with AcOEt and H,0. The organic layer
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was washed (H,O and brine), dried and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 1/1) to afford 83b as a colorless oil (108 mg, 0.275 mmol, 79%).
'H-NMR (500 MHz, CDCl,) &: 7.25 (2H, d, J= 8.6 Hz), 6.97 (2H, d, J= 8.6 Hz), 6.79 (2H, d, J= 9.2 Hz),
6.66 (2H,d, J=8.6 Hz), 4.23 (1H, dd, J= 2.3, 8.6 Hz), 4.01-3.98 (2H, m), 3.97 (2H, q, J=7.1 Hz), 3.44
(3H, ), 2.71 (1H, brs), 1.66 (3H, s), 1.65 (3H, s), 1.36 (3H, t, J= 6.9 Hz). °C-NMR (125 MHz, CDCL,) &:
170.32,159.84, 156.42, 138.91, 130.75, 128.00, 127.74, 115.04, 113.41, 76.57, 71.35, 69.03, 63.34,
38.76, 29.21, 28.36, 14.66. MS (ESI) m/z 414 (M+Na)". HRMS (ESI) calcd for C,H,,CINO,Na
414.1443; found: m/z 414.1410 (M+Na)".

N-(4-(2-(3,3-Dimethyloxiran-2-yl)ethoxy)phenyl)-4-ethoxybenzamide (84a)
To a mixture of 75a (137 mg, 0.403 mmol) in CH,CI,

(10.0 mL) was added mCPBA (475 mg, 1.93 mmol). Eto@(“
After stirred for 12 h at room temperature, the reaction \©\ 0
o OW

and concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/2
to 1/1) to afford 84a as a yellow solid (99.5 mg, 0.280 mmol, 70%). 'H-NMR (500 MHz, CDCIL,) &: 7.82
(2H,d, J=8.6 Hz), 7.64 (1H, brs), 7.52 (2H, d, /= 9.2 Hz), 6.96 (2H, d, J=8.6 Hz), 6.91 (2H,d, /= 8.6
Hz), 4.14-4.08 (2H, m), 4.10 (2H, g, J= 6.9 Hz), 296 (1H, dd, J= 5.5, 7.2 Hz), 2.13-2.05 (1H, m),
1.98-1.91 (1H, m), 1.45 (3H, t, J= 6.9 Hz), 1.35 (3H, s), 1.33 (3H, s). °C-NMR (125 MHz, CDCL,) &:
165.14,161.81, 155.69, 131.33, 128.80, 126.96, 122.01, 114.86, 114.41, 65.44,63.74,61.55, 58.46,

29.19, 24.82, 18.94, 14.72. HRMS (ESI) calcd for C,H,.NO,Na 378.1676; found: m/z 378.1666
(M+Nay)".

mixture was diluted with CH,Cl,. The organic layer was

washed (Na,S,0, ag. and NaHCO, ag. and brine), dried

N-(4-((4-Chloro-3-hydroxy-4-methylpentyl)oxy)phenyl)-4-ethoxybenzamide (85a)
To a solution of 84a (74.8 mg, 0.210 mmol) in THF EtO

(5.0 mL) was added conc. HCI (400 uL) at room |
temperature. After stirred o/n at room temperature, \©\ OH

the reaction mixture was diluted with AcOEt and H,O. © o™

The organic layer was washed (H,0 and brine), dried

and concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt =2/1
to 3/2 to 1/1) to afford 85a as a white soild (12.0 mg, 0.0306 mmol, 15%). 'H-NMR (500 MHz, CDCl,)
8:7.82 (2H,d, J=8.6 Hz), 7.67 (1H, brs), 7.52 (2H, d, J= 8.6 Hz), 6.95 (2H, d, /= 8.6 Hz), 6.92 (2H, d,
J=8.6),4.19-4.14 (3H, m), 4.08 (2H, q, J= 6.9 Hz), 2.46-2.39 (1H, m), 2.16 (1H, s), 2.05-1.98 (1H, m),
1.45 (3H,t, J=6.9 Hz), 1.37 (3H, s), 1.35 (3H, s). °C-NMR (125 MHz, CDCI,) &: 165.15, 161.79, 155.52,

131.42, 128.79, 126.90, 122.03, 114.98, 114.38, 72.63, 69.85, 65.37, 63.70, 32.94, 26.61, 25.40,
14.69. HRMS (ESI) calcd for C,H,.CINO,Na 413.1443; found: m/z 413.1471 (M+Na)".
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4-Ethoxy-N-methyl-N-(4-((4-methyl-3-penten-1-yl)oxy)phenyl)benzamide (75b)

To a solution of 69a (105 mg, 0.309 mmol) in DMF (3.0 EtO

mL) was added NaH (34.0 mg of a 60% suspension in \@(N

mineral oil, 0.850 mmol) at O °C, and the mixture was \©\

stirred for 30 min at room temperature. To this was © OW
added Mel (23.1 uL, 0.371 mmol), and the mixture was

stirred for 1.5 h at 80 °C. The reaction was quenched with H,O and AcOEt. The organic layer was
washed (H,O an brine), dried and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 3/1 to 2/1) to afford 75b as a colorless oil (68.5 mg, 0.194 mmol,
63%). 'H-NMR (500 MHz, CDCL,) &: 7.25 (2H, d, J= 8.6 Hz), 6.94 (2H, d, J= 8.6 Hz),6.74 (2H,d, /= 8.6
Hz), 6.65 (2H, d, /= 8.6 Hz), 5.20-5.16 (1H, m), 3.96 (2H, g, /= 6.9 Hz), 3.86 (2H, 1, J= 7.2 Hz), 3.43 (3H,
s), 245 (2H,td, J=7.1 Hz), 1.72 (3H, d, J= 1.2 Hz), 1.66 (3H, s), 1.36 (3H, t, /= 6.9 Hz).

N-(4-(2-(3,3-Dimethyloxiran-2-yl)ethoxy)phenyl)-4-ethoxy-N-methylbenzamide (84b)
To a mixture of 75b (68.5 mg, 0.194 mmol) in CH,CI, (4.0 EtO
mL) was added mCPBA (109 mg, 0.440 mmol). After @(N

stirred for 17 h at room temperature, the reaction mixture \©\ ')
was diluted with CH,CL,. The organic layer was washed o

(Na,S,0, ag. and NaHCO, ag. and brine), dried and

concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt=1/1) to
afford 84b as a pale yellow oil (48.3 mg, 0.131 mmol, 67%). 'H-NMR (500 MHz, CDCL,) &: 7.25 (2H, d,
J=8.6 Hz),6.96 (2H, d, /=8.6 Hz), 6.76 (2H, d, J= 8.6 Hz), 6.66 (2H, d, J= 8.6 Hz), 4.06 (2H, dd, J=
55,72 Hz), 397 (2H, q, J= 7.1 Hz), 3.43 (3H, s), 294 (1H, dd, J= 4.9, 7.2 Hz), 2.13-2.05 (TH, m),
1.93-1.86 (1H, m), 1.37 (3H, t, J = 6.9 Hz), 1.34 (3H, s), 1.31 (3H, s). °"C-NMR (125 MHz, CDCL,) é:
170.34, 159.84, 156.96, 138.50, 130.80, 127.99, 127.88, 114.87,113.42,65.29, 63.36,61.41, 58.48,

38.82,29.08,24.79, 18.91, 14.71. HRMS (ESI) calcd for C,,H, NO,Na 392.1832; found: m/z 392.1811
(M+Na)".

N-(4-((4-Chloro-3-hydroxy-4-methylpentyl)oxy)phenyl)-4-ethoxy-N-methylbenzamide
(85b) EtO

To a solution of 84b (48.3 mg, 0.131 mmol) in THF (5.0 |

mL) was added conc. HCI (1.0 mL) at room temperature. Q{N \©\ OH
After stirred for 17 h at room temperature, the reaction (0]

mixture was diluted with AcOEt and H,O. The organic

layer was washed (H,0 and brine), dried and concentrated. The residue was purified by silica gel
column chromatography (n-Hex/AcOEt = 1/1) and PTLC (CHCI,/MeOH = 30/1) to afford 85b as a

white soild (11.0 mg, 0.0271 mmol, 21%). 'H-NMR (500 MHz, CDCl,) §: 7.25 (2H, d, J= 9.2 Hz), 6.96
(2H,d, J=8.6 Hz), 6.77 (2H, d, J= 8.6 Hz), 6.66 (2H, d, J= 8.6 Hz), 4.15-4.10 (3H,m), 3.96 (2H, g, J=
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6.9 Hz), 3.44 (3H, s), 2.43-2.36 (1H, m), 2.15 (1H, brs), 2.02-1.95 (1H, m), 1.36 (3H, t, /= 7.2 Hz), 1.36
(3H, s), 1.34 (3H, s). "C-NMR (125 MHz, CDCI,) &: 170.30, 159.83, 156.79, 138.59, 130.78, 127.97,
127.85, 114.98, 113.40, 72.58, 69.68, 65.20, 63.34, 38.80, 32.85, 26.56, 25.45, 14.69. HRMS (ESI)
caled for C,,H,,CINO,Na 428.1599; found: m/z 428.1610 (M+Na)".

4-(4-Ethoxyphenoxy)phenol (87)

To a mixture of 4,4-dihydroxydiphenylether (86, 1212 mg, 6.00 0 ~

mmol) and K,CO, (941 mg, 6.81 mmol) in DMF (4.0 mL) was added /©/ \O\

Etl (480 uL, 6.00 mmol). After stirred for 4 h at 80 °C, the reaction EtO Z OH
mixture was diluted with H,0 and AcOEt. The organic layer was washed (H,0 and brine) and dried
(Na,SO,) and concentrated. The residue was purified by silica gel column chromatography
(nHex/AcOEt = 5/1 to 3/1) to afford 87 as a white solid (594 mg, 2.58 mmol, 43%). 'H-NMR (500
MHz, CDCl,) &: 6.90 (2H, d, J=9.2 Hz), 6.87 (2H,d, J=8.6 Hz), 6.84 (2H,d, J=9.2 Hz2),6.78 (2H, d, J
=9.2 Hz), 464 (1H, s), 4.00 (2H, g, J=7.1 Hz), 1.41 (3H, t, J= 6.9 Hz).

4-(Allyloxy)-4’-ethoxydiphenyl ether (88a) § o

To a mixture of 87 (210 mg, 0.913 mmol) and K,CO, (169 mg, | P \©\ o
1.22 mmol) in DMF (3.0 mL) was added allylbromide (95 uL, 1.10  EtO O

mmol). After stirred for 7 h at 80 °C, the reaction mixture was diluted with H,O and AcOEt. The organic
layer was washed (H,0 and brine) and dried (Na,SO,) and concentrated. The residue was purified by
silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 88a as a white solid (182 mg, 0.671
mmol, 74%). 'H-NMR (500 MHz, CDCL,) &: 6.91 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 6.88-6.83
(4H, m), 6.09-6.02 (1H, m), 5.41 (1H, dt, J=1.7,17.2 Hz), 5.29 (1H, dt, /= 1.4, 10.3 Hz), 451 (2H, ddd,
J=12,1.7,52Hz),4.00 (2H, q, J=7.1 Hz), 1.41 (3H, t, J= 6.9 Hz).

2-((4-(4-Ethoxyphenoxy)phenoxy)methyl)oxirane (89a)

To a mixture of 62b (182 mg, 0.671 mmol) in DCE (4.0 mL) was o

added mCPBA (331 mg, 1.34 mmol). After stirred for 11 h at /©/ \©\

80 °C, the reaction mixture was diluted with CH,Cl,. The organic EtO O /\(CI)
layer was washed (Na,S,0, ag. and NaHCO, aqg. and brine), dried and concentrated. The residue was
purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 89a as a yellow solid
(73.1 mg, 0.255 mmol, 38%). 'H-NMR (500 MHz, CDCl,) §: 6.92-6.89 (4H, m), 6.87 (2H, d, J= 9.8 Hz),
6.84 (2H,d, J=9.2 Hz), 4.19 (1H, dd, J= 3.5, 10.9 Hz), 4.00 (2H, g, J= 7.1 Hz), 3.93 (1H, dd, J= 5.7,
10.9 Hz), 3.36-3.33 (1H, m), 291 (1H, dd, J= 4.6, 4.6 Hz), 2.75 (1H, dd, /= 2.6, 49 Hz), 1.41 (3H,t, J
= 6.9 Hz). "C-NMR (125 MHz, CDCl,) &: 154.87, 154.23, 152.26, 151.32, 119.79, 119.48, 115.78,
115.51,69.43,64.01, 50.31, 44.81. HRMS (ESI) calcd for C,,H,,0,Na 309.1097; found: m/z 309.1075
(M+Na)™.
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1-Chloro-3-(4-(4-ethoxyphenoxy)phenoxy)-2-propanol (90a)

To a solution of 89a (73.1 mg, 0.122 mmol) in MeCN (5.0 o

mL) was added CeCl,-7H,0 (186 mg, 0.499 mmol), and the EtO /©/ \QOYCI
mixture was stirred for 8 h at 80 “C. The resulting mixture OH

was diluted with AcOEt and filtered and concentrated

under reduced pressure. The resulting residue was purified by column chromatography
(nHex/AcOEt = 3/1 to 2/1) to afford 90a as a white solid (63.5 mg, 0.197 mmol, 77%). 'H-NMR (500
MHz, CDCl,) &: 6.93 (2H, d, J=9.2 Hz), 6.91 (2H, d, J=9.2 Hz), 6.86 (2H, d, J=8.6 Hz), 6.85 (2H, d, J
=9.2Hz),4.24-4.18 (1H, m), 4.09-4.03 (2H, m), 4.01 (2H,q, J=7.1 Hz), 3.79 (1H,dd, /=54, 11.4 Hz),
3.73 (1H,dd, J=5.8, 11.5 Hz), 250 (1H,d, J= 5.7 Hz), 1.41 (3H, t, J= 6.9 Hz). "C-NMR (125 MHz,
CDCl,) 6: 154.80, 153.79, 152.34, 151.12,119.71,119.40, 115.56, 115.41, 69.87, 69.05, 63.89, 45.91,
14.88. HRMS (ESI) calcd for C,,H,,0,CINa 345.0864; found: m/z 345.0864 (M+Na)".

4-Ethoxy-4’-(3-methyl-2-buten-1-yl)oxydiphenyl ether (88b)

To a mixture of 87 (192 mg, 0.834 mmol) and K,CO, (146 mg, 0

105 mmol) in DMF (20 mL) was added | \ \©\ /\)\
1-bromo-3-methyl-2-butene (116 uL, 1.00 mmol). After EtO 7 O 7
stirred for 5 h at 80 °C, the reaction mixture was diluted with H,O and AcOEt. The organic layer was
washed (H,0 and brine) and dried (Na,SO,) and concentrated. The residue was purified by silica gel
column chromatography (n-Hex/AcOEt = 8/1) to afford 88b as a white solid (146 mg, 0.490 mmol,
59%). 'H-NMR (500 MHz, CDCL,) 8: 6.91 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 6.86 (2H,d, /=9.8
Hz), 6.84 (2H, d, J= 9.2 Hz), 5.51-5.48 (1H, m), 447 (2H, d, J= 6.9 Hz), 4.00 (2H, q, J= 6.9 Hz), 1.80
(3H, s), 1.74 (3H, s), 1.40 (3H, t, /= 6.9 Hz).

3-((4-(4-Ethoxyphenoxy)phenoxy)methyl)-2,2-dimethyloxirane (89b)

To a mixture of 88b (146 mg, 0.490 mmol) in CH,CI, (8.0 mL) 0

was added mCPBA (241 mg, 0.979 mmol). After stirred for | \©\ /\A\
20 h at room temperature, the reaction mixture was diluted EtO 7 o 0O
with CH,CI,. The organic layer was washed (Na,S,0, ag. and

NaHCO, aqg. and brine), dried and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 89b as a pale yellow oil (106 mg, 0.336 mmol, 69%).
'H-NMR (500 MHz, CDCl,) 8: 6.91 (2H, d, J= 9.8 Hz), 6.91 (2H, d, J= 9.2 Hz), 6.88 (2H, d, J = 9.2 Hz),
6.84 (2H,d, J=9.2 Hz),4.10 (1H, dd, J= 4.6, 10.9 Hz), 4.04 (1H, dd, J=5.7, 10.9 Hz), 4.00 (2H, q, J=
7.1 Hz),3.14 (1H,dd, J= 5.2, 5.2 Hz), 1.40 (3H,t, J= 6.9 Hz), 1.39 (3H, s), 1.35 (3H, s). °C-NMR (125
MHz, CDCl,) 8: 154.73, 154.18, 152.06, 151.23,119.63, 119.39, 115.65, 115.37, 67.52, 63.87, 61.31,
58.22, 2459, 18.94, 14.87. HRMS (ESI) caled for C,H,,0,Na 337.1410; found: m/z 337.1394
(M+Na)™.
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3-Chloro-1-(4-(4-ethoxyphenoxy)phenoxy)-3-methyl-2-butanol (90b)

To a solution of 89b (106 mg, 0.336 mmol) in THF (5.0 0

mL) was added conc. HCI (600 uL) at room temperature. | \©\ Cl
After stirred for 11.5 h at room temperature, the reaction EtO Z O«*
mixture was diluted with AcOEt and H,O. The organic layer

was washed (H,O and brine), dried and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 90b as a white soild (88.0 mg, 0.251 mmol, 75%).
'H-NMR (500 MHz, CDCl,) &: 6.92 (2H, d, J= 9.2 Hz), 6.91 (2H, d, J= 9.2 Hz), 6.87 (2H, d, J= 9.2 Hz),
6.84 (2H,d, J=9.2 Hz), 4.26 (1H, dd, J= 3.2, 9.5 Hz), 4.05-3.97 (1H, m), 4.00 (2H, g, J= 7.1 Hz), 2.66
(1H, d, J= 4.6 Hz), 1.67 (3H, s), 1.66 (3H, s), 1.41 (3H, t, J= 7.2 Hz). "C-NMR (125 MHz, CDCI,) &:
154.78, 153.89, 152.23, 151.18, 119.66, 119.43, 115.64, 115.40, 76.63, 71.51, 69.40, 63.88, 29.20,
28.43, 14.88.

4-Ethoxy-4’-(4-methyl-3-penten-1-yl)oxydiphenyl ether (88c)

To a mixture of 87 (185 mg, 0.803 mmol) and K,CO, (149 0

mg, 1.08 mmol) in DMF (20 mL) was added /©/ \©\
B5-bromo-2-methyl-2-pentene (129 uL, 0.964 mmol). After EtO O/\/Y
stirred for 5 h at 80 °C, the reaction mixture was diluted

with H,O and AcOEt. The organic layer was washed (H,O and brine) and dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 8/1) to
afford 88c as a white solid (153 mg, 0.491 mmol, 61%). 'H-NMR (500 MHz, CDCL,) &: 6.90 (2H, d, J=
9.2Hz),6.90 (2H,d, J=9.2 Hz),6.84 (2H, d, /J=9.2 Hz), 6.84 (2H, d, J= 8.6 Hz), 5.23-5.19 (1H, m), 4.00
(2H,q, J=7.1 Hz),3.40 (2H, t, J=6.9 Hz), 247 (2H,1d, J=7.1,7.1 Hz), 1.73 (3H, s), 1.66 (3H, s), 1.40
(3H, t, /= 6.9 Hz).

3-(2-(4-(4-Ethoxyphenoxy)phenoxy)ethyl)-2,2-dimethyloxirane (89c)

To a mixture of 88c (153 mg, 0.491 mmol) in CH,CI, (8.0 0

mL) was added mCPBA (252 mg, 1.02 mmol). After stirred O/ \©\ o)

for 20 h at room temperature, the reaction mixture was EtO OW
diluted with CH,CL,. The organic layer was washed (Na,S,0,

ag. and NaHCO, aqg. and brine), dried and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) to afford 89c¢ as a pale yellow solid (96.7 mg, 0.294 mmol,
60%). 'H-NMR (500 MHz, CDCL,) 8: 6.91 (2H, d, J= 9.2 Hz), 6.91 (2H, d, J= 9.2 Hz),6.85 (2H,d, J=9.2
Hz), 6.84 (2H, d, J=9.2 Hz), 4.11-4.08 (2H, m), 4.00 (2H, g, J= 7.1 Hz), 2.96 (1H, dd, J= 5.5, 7.2 Hz),
2.12-2.05 (1H, m), 1.96-1.90 (1H, m), 1.41 (3H, t, J= 7.2 Hz), 1.35 (3H, s), 1.32 (3H, s). °C-NMR (125
MHz, CDCL,) 6: 154.68, 154.48, 151.71, 151.37, 119.62, 119.47, 115.37(2C), 65.62, 63.88, 61.52,
58.40, 29.20, 24.79, 18.91, 14.88. HRMS (ESI) calcd for C,H,,0,Na 351.1567; found: m/z 351.1563
(M+Na)™.
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4-Chloro-1-(4-(4-ethoxyphenoxy)phenoxy)-4-methyl-3-pentanol (90c)

To a solution of 89¢ (84.6 mg, 0.258 mmol) in THF (5.0 0

mL) was added conc. HCI (1.0 mL) at room temperature. /©/ \©\ OH
After stirred for 17 h at room temperature, the reaction EtO O/\)\ﬁjl
mixture was diluted with AcOEt and H,O. The organic layer

was washed (H,O and brine), dried and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 5/1) and PTLC (CHCL,) to afford 90c¢ as a colorless oil (4.5 mg,
0.0123 mmol, 4.8%). 'H-NMR (500 MHz, CDCl,) 8: 6.91 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 8.6 Hz), 6.86
(2H,d, J=9.2Hz),6.84 (2H,d, /J=8.6 Hz),4.21-4.16 (1H,m), 4.14-4.10 (1H, m), 4.00 (2H, g, J=7.1 Hz),
3.84 (1H,ddd, J=1.7,5.2, 10.9 Hz), 246 (1H, d, J=5.2 Hz), 2.18-2.12 (1H, m), 1.84 (1H, ddd, J= 5.2,
10.3, 19.5 Hz), 1.60 (3H, s), 1.57 (3H, s), 1.41 (3H, t, J= 6.9 Hz). °C-NMR (125 MHz, CDCL,) §: 154.82,
154.45, 151.95, 151.44, 119.69, 119.56, 115.59, 115.49, 76.39, 75.35, 66.19, 64.00, 31.50, 29.02,
27.55, 14.99. HRMS (ESI) calcd for C,,H,.CIO,Na 387.1334; found: m/z 387.1320 (M+Na)".

3.4 EAIZILIFEDOKRE

4-(4-(Allyloxy)phenoxy)phenol (92)
To a mixture of 4,4-oxydiphenol (86, 5111 mg, 25.3 mmol) | |

and K,CO, (4010 mg, 29.0 mmol) in DMF (10 mL) was added HO “ 0N
allylbromide (2163 uL, 27.5 mmol). After stirred for 5.5 h at 80 °C, the reaction mixture was diluted
with H,O and AcOEt. The organic layer was washed (H,O and brine) and dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 4/1 to
3/1) to afford 92 as a white solid (2766 mg, 11.4 mmol, 45%). 'H-NMR (500 MHz, CDCl,) §: 6.90 (2H,
d, J=9.2Hz),6.87 (2H, d, J= 8.6 Hz), 6.86 (2H, d, /= 9.2 Hz), 6.78 (2H, d, J= 8.6 Hz), 6.05 (TH, tdd,
J=52,103,17.8 Hz), 541 (1H, tdd, J=1.2, 1.7, 17.2 Hz), 5.29 (1H, tdd, J= 1.7, 1.2, 10.3 Hz), 4.61
(TH, s), 451 (2H, ddd, J= 1.2, 1.7, 5.2 Hz).

General procedure A (alkylation reaction of 92)

To a mixture of 92 (202.1 mg, 0.834 mmol) and K,CO, (235 mg, 1.70 mmol) in DMF (1.0 mL) was
added Mel (104 pL, 1.67 mmol). After stirred for 8.5 h at 50 °C, the reaction mixture was diluted with
H,O and AcOEt. The organic layer was washed (H,O and brine) and dried (Na,SO,) and concentrated.
The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 93a as

a white solid.

1-(Allyloxy)-4-(4-methoxyphenoxy)benzene (93a)

0]
This compound is prepared from 92 (202 mg, 0.834 mmol)
\O O/\/

by meands of GP-A. A white solid (204 mg, 0.794 mmol, 95%).
'H-NMR (500 MHz, CDCl,) &: 6.92 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 6.86 (2H, d, J = 8.6 Hz),
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6.85 (2H, d, J=9.2 Hz),6.05 (1H, tdd, /=5.2,10.3, 17.2 Hz), 541 (1H, tdd, J= 1.7, 1.5, 17.2 Hz), 5.29
(TH, tdd, J=1.4,1.7, 10.3 Hz), 451 (2H,ddd, J= 1.2, 1.7, 5.2 Hz), 3.79 (3H, s).

1-(Allyloxy)-4-(4-propoxyphenoxy)benzene (93b) O

This compound is prepared from 92 (255 mg, 1.05 mmol) \/\OO/ \©\O/\/
by meands of GP-A. A white solid (265 mg, 0.931 mmol,

89%). 'H-NMR (500 MHz, CDCL,) §: 6.91 (2H, d, J=9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 6.86 (2H,d, /= 9.2
Hz), 6.84 (2H,d, J=9.2 Hz), 6.05 (TH, tdd, /=5.2, 10.3, 17.2 Hz), 5.41 (1H, tdd, J= 1.7, 1.2, 17.2 Hz),

528 (TH,tdd, J=1.2,1.7,11.8 Hz),4.50 (2H, ddd, J=1.2,1.7,5.2 Hz), 3.89 (2H, t, /J=6.6 Hz), 1.79 (2H,
gt, J=6.9, 7.0 Hz), 1.07 (3H, t, J= 7.2 Hz).

1-(Allyloxy)-4-(4-isopropoxyphenoxy)benzene (93c)

This compound is prepared from 92 (242 mg, 1.00 mmol) by

meands of GP-A. A white solid (169 mg, 0.593 mmol, 59%). )\ O \©\

'H-NMR (500 MHz, CDCl,) : 6.91 (2H, d, J= 9.2 Hz), 6.89 (2H,

d, J=8.6 Hz), 6.86 (2H, d, J=9.9 Hz), 6.83 (2H, d, J= 9.2 Hz), 6.05 (1H, tdd, /= 5.2, 10.3, 17.2 Hz),

5471 (1H,tdd, J=1.7,1.2,17.2Hz),5.29 (1H, tdd, J=1.2, 1.7, 10.3 Hz), 451 (2H,ddd, J=1.2,1.7,5.2
Hz), 4.46 (1H, sep, J=5.7 Hz), 1.32 (6H, d, J= 5.7 Hz).

1-(Allyloxy)-4-(4-butoxyphenoxy)benzene (93d) O

This compound is prepared from 92 (242 mg, 1.00 /\/\O/©/ \©\O/\/
mmol) by meands of GP-A. A white solid (322 mg, 1.00

mmol, quant.). 'H-NMR (500 MHz, CDCl,) &: 6.91 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 8.6 Hz), 6.86 (2H,
d, J=9.2Hz),6.84 (2H, d, J=9.2 Hz), 6.05 (1H, tdd, J=5.2, 10.3, 17.2 Hz), 541 (TH, tdd, J= 1.7, 1.2,

17.2Hz),5.28 (1H,tdd, J=1.2,1.7,10.3 Hz), 4.50 (2H, ddd, J=1.1, 1.7, 5.3 Hz), 3.93 (2H, t, /= 6.6 Hz),
1.78-1.73 (2H, m), 1.51-1.47 (2H, m), 0.97 (3H, t, J= 7.5 Hz).

1-(Allyloxy)-4-(4-(pentyloxy)phenoxy)benzene (93e)

This compound is prepared from 92 (243 mg, 1.00 0

mmol) by meands of GP-A. A white solid (314 mg, | o \©\

1.01 mmol, quant.). '"H-NMR (500 MHz, CDCl,) &: 6.90 NN o™
(2H, d, J=9.2 Hz), 6.90 (2H, d, J= 8.6 Hz), 6.86 (2H, d, /= 9.7 Hz), 6.84 (2H, d, J= 9.2 Hz), 6.05 (TH
tdd, J=5.2,10.3,17.2 Hz), 541 (1H, tdd, J= 1.7, 1.7, 17.2 Hz), 5.28 (1H, tdd, J= 1.2, 1.7, 10.3 Hz),
450 (2H,ddd, J=1.2,1.7,5.2 Hz), 3.92 (2H, t, J= 6.6 Hz), 1.80-1.75 (2H, m), 1.47-1.37 (4H, m), 0.93
(BH, t, J= 7.2 Hz).
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1-(Allyloxy)-4-(4-(hexyloxy)phenoxy)benzene (93f)

This compound is prepared from 92 (245 mg, 0 “

1.01 mmol) by meands of GP-A. A white solid (292 /©/ |

mg, 0.895 mmol, 88%). '"H-NMR (500 MHz, CDCL,) 0 Zro N
8:6.90 (2H, d, J=9.2 Hz),6.90 (2H, d, /= 8.6 Hz), 6.86 (2H, d, J=9.2 Hz), 6.84 (2H, d, /= 9.2 Hz), 6.05
(TH,tdd, J=5.2,10.3,17.2Hz),5.41 (1H,tdd, J=1.7,1.2,17.2 Hz),5.28 (1H, tdd, J= 1.2, 1.7, 10.9 Hz),
450 (2H, ddd, J= 1.1, 1.7, 5.2 Hz), 392 (2H, t, J= 6.6 Hz), 1.79-1.74 (2H, m), 1.48-1.42 (2H, m),
1.36-1.32 (4H, m), 0.91 (3H, t, J= 6.9 Hz).

1-(Allyloxy)-4-(4-(cyclohexylmethoxy)phenoxy)benzene (939)
This compound is prepared from 92 (248 mg, 1.02

o)
mmol) by meands of GP-A. A white solid (330 mg, 0.975 /©/ \©\
AN
mmol, 95%). 'H-NMR (500 MHz, CDCL,) &: 6.90 (2H, d, J @ O O
=9.2 Hz),6.90 (2H,d, J= 9.7 Hz), 6.86 (2H, d, J= 9.2 Hz),
6.83 (2H,d, J= 8.6 Hz), 6.05 (1H, tdd, /= 5.2, 10.3, 17.2 Hz), 5.41 (1H,tdd, J= 1.7, 1.7, 17.2 Hz), 5.28

(TH, tdd, J=1.2, 1.7, 10.3 Hz), 450 (2H, ddd, J= 1.2, 1.7, 5.7 Hz), 3.72 (2H, d, J= 6.3 Hz), 1.88-1.85
(2H. m), 1.78-1.68 (4H, m), 1.34-1.16 (3H, m), 1.08-1.01 (2H, m).

1-(Allyloxy)-4-(4-(2-propyn-1-yloxy)phenoxy)benzene (93h)

This compound is prepared from 92 (258 mg, 1.06 mmol) 0

by meands of GP-A. A white solid (271 mg, 0.966 mmol, //\OO/ \©\o/\/
91%). 'H-NMR (500 MHz, CDCl,) §: 6.95-6.91 (6H, m), 6.87 Z

(2H,d, J=9.2Hz),6.06 (1H,tdd, J=5.2,10.3, 17.2 Hz),5.41 (1H, tdd, J= 1.7, 1.7, 17.2 Hz), 5.29 (TH,

tdd, J=1.2,1.7, 104 Hz), 466 (2H, d, J=29 Hz), 451 (2H,ddd, J=1.2,1.7,5.2 Hz), 252 (1H, t, J=
2.3 Hz).

General procedure B (epoxydation reaction by mCPBA)

To a solution of allyl compound (182 mg, 0.671 mmol) in 1,2-dichloroethane (4.0 mL) was added
mCPBA (331 mg, 1.34 mmol). After stirred for 11 h at 80 °C, the reaction mixture was diluted with
CHCI, or AcOEt and quenched with Na,S,0, aq.. The organic layer was washed (NaHCO, ag. and brine),
dried and concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt
= 5/1) to afford 89a as a yellow solid (73.1 mg, 0.255 mmol, 38%).

2-((4-(4-Methoxyphenoxy)phenoxy)methyl)oxirane 0] N
042 1
~o = o/\do

This compound is prepared from 93a (204 mg, 0.794 mmol) by
meands of GP-B. A pale yellow solid (96.0 mg, 0.353 mmol, 44%). 'H-NMR (500 MHz, CDCL,) §: 6.92
(2H,d, J=9.2 Hz),6.91 (2H, d, J=9.2 Hz), 6.87 (2H, d, /= 9.2 Hz), 6.85 (2H, d, J= 9.2 Hz), 4.20 (TH,
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dd, J=3.2,11.2Hz),3.93 (1H,dd, J=5.7, 10.9 Hz), 3.79 (3H, s), 3.37-3.33 (1H, m), 291 (TH, dd, J=
40,52 Hz), 276 (TH, dd, J= 2.6, 4.9 Hz).

2-((4-(4-Propoxyphenoxy)phenoxy)methyl)oxirane (94b)

This compound is prepared from 93b (258 mg, 0.908 0

mmol) by meands of GP-B. A pale yellow oil (107 mg, 0.355 /©/ \©\

mmol, 39%). 'H-NMR (500 MHz, CDCL) & 692-689 (4H, O O%
m), 6.87 (2H, d, /= 10.3 Hz), 6.85 (2H, d, J= 9.2 Hz), 4.19

(TH, dd, J=3.2, 11.2 Hz), 3.93 (1H, dd, J= 5.7, 10.9 Hz), 3.89 (2H, t. /= 6.6 Hz), 3.36-3.33 (1H, m),
291 (1H,dd, J=4.0,4.6 Hz), 2.76 (1H, dd, J= 2.6, 4.9 Hz), 3.80 (2H, qt, J=7.1, 7.0 Hz), 1.03 (3H, t, J
= 7.2 Hz).

2-((4-(4-lsopropoxyphenoxy)phenoxy)methyl)oxirane (94c)
This compound is prepared from 93¢ (172 mg, 0.605 mmol) ©/0\©\
b ds of GP-B. A pal Il t i , 0.22 )\

y meands o pale yellow oaste (66.0 mg, 0.220 o 0
mmol, 36%). 'H-NMR (500 MHz, CDCL,) &: 6.91 (2H, d, J=9.2 0
Hz),6.90 (2H,d, J=10.3 Hz),6.87 (2H, d, /J=9.8 Hz), 6.84 (2H, d, J= 9.2 Hz), 4.46 (1H, sep, J= 6.0 Hz),

419 (1H,dd, J=3.2,11.2Hz),393 (1H,dd, /J=5.4, 11.2 Hz), 3.36-3.33 (1H, m), 2.91 (1H, dd, J= 4.0,
52 Hz),2.76 (1H, dd, J= 2.6, 49 Hz), 1.32 (6H, d, J= 5.8 Hz).

2-((4-(4-Butoxyphenoxy)phenoxy)methyl)oxirane (94d)

This compound is prepared from 93d (307 mg, 1.03 0

mmol) by meands of GP-B. A pale yellow oil (105 mg, /Ej/ \©\

0332 mmol, 32%). 'H-NMR (500 MHz CDCly & =~ > 07> 0/\%
6.92-6.89 (4H, m), 6.87 (2H,d, /J=9.2 Hz),6.84 (2H, d, J

= 9.2 Hz), 419 (1H, dd, J = 3.4, 109 Hz), 3.93 (1H, dd, J= 5.5, 11.2 Hz), 393 (2H, t, J = 6.5 Hz),
3.36-3.33 (TH, m), 2.91 (1H, dd, J=4.0, 5.2 Hz), 2.75 (1H, dd, J= 2.5, 4.6 Hz), 1.79-1.73 (2H, m), 1.49
(2H, gt, J=7.5,7.5 Hz),0.98 (3H, t, J= 7.5 Hz).

2-((4-(4-(Pentyloxy)phenoxy)phenoxy)methyl)oxirane (94¢€)

This compound is prepared from 93e (314 mg, 1.01 ©/0\©\

mmol) by meands of GP-B. A pale yellow solid (114 SN0 01
mg, 0.346 mmol, 34%). 'H-NMR (500 MHz, CDCIL,) &: 0
6.90 (2H,d, J=9.2Hz),6.89 (2H,d, /J=9.8 Hz),6.87 (2H,d, /J=9.2 Hz), 6.84 (2H,d, /J=9.2 Hz), 4.19

(TH,dd, J=3.1, 11.2 Hz), 3.95-3.91 (3H, m), 3.36-3.33 (1H, m), 291 (1H, dd, J=4.0,5.2 Hz), 2.75 (TH,
dd, J= 2.6, 4.9 Hz), 1.80-1.74 (2H, m), 1.47-1.35 (4H, m), 0.93 (3H, t, J= 7.2 Hz).
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2-((4-(4-(Hexyloxy)phenoxy)phenoxy)methyl)oxirane (94f)

This compound is prepared from 93f (278 mg, 0

0.857 mmol) by meands of GP-B. A pale yellow oil /Ej/ \©\

(76.9 mg, 0.225 mmol, 26%). 'H-NMR (500 MHz, N0 7 O/\((I)
CDCl,)) 6: 6.90 (2H, d, J=9.2 Hz), 6.89 (2H, d, J=

9.8 Hz),6.87 (2H,d, J=9.2Hz),6.84 (2H,d, J=9.2 Hz),4.19 (1H, dd, J= 3.4, 10.9 Hz), 3.95-3.89 (3H,
m), 3.36-3.33 (TH, m), 291 (1H, dd, J= 4.0, 5.2 Hz), 2.76 (1H, dd, J= 2.6, 4.9 Hz), 1.79-1.74 (2H, m),
1.48-1.42 (2H, m), 1.36-1.32 (4H, m), 0.91 (3H, t, /= 7.2 H2).

2-((4-(4-(Cyclohexylmethoxy)phenoxy)phenoxy)methyl)oxirane (949)
This compound is prepared from 93g (318 mg, 0.938

mmol) by meands of GP-B. A pale yellow oil (114 mg, /©/O\©\
0.322 mmol, 34%). 'H-NMR (500 MHz, CDCI,) &: 6.90 O/\ 0 O/\((‘)
(2H,d, J=9.2 Hz), 6.88 (2H, d, J= 9.8 Hz), 6.86 (2H, d, J

=9.2Hz),6.84 (2H,d, J=9.2 Hz), 4.19 (1H, dd, J= 3.5, 109 Hz), 3.93 (1H, dd, /= 5.7, 10.9 Hz), 3.72

(2H, d, J= 6.3 Hz), 3.36-3.33 (1H, m), 291 (1H, dd, J= 4.0, 5.2 Hz), 2.75 (1H, dd, J = 2.6, 4.9 Hz),
1.88-1.85 (2H. m), 1.78-1.68 (4H, m), 1.34-1.18 (3H, m), 1.08-1.01 (2H, m)

2-((4-(4-(2-Propyn-1-yloxy)phenoxy)phenoxy)methyl)oxirane (94h)

This compound is prepared from 93h (271 mg, 0.966 O

mmol) by meands of GP-B. A pale yellow oil (181 mg, 0.611 /O /©/ \©\O /\((l)
mmol, 63%). 'H-NMR (500 MHz, CDCIl,) &: 6.95-6.91 (6H,

m), 6.88 (2H, d, /=9.2 Hz), 4.66 (2H, d, J=2.9 Hz),4.20 (1H,dd, J=3.4,10.9 Hz), 3.93 (1H,dd, J=5.7,

10.9 Hz), 3.37-3.34 (1H, m), 291 (1H,dd, J=4.0,5.2 Hz), 2.76 (1H, dd, /= 2.9, 5.2 Hz), 252 (1H, t, J
= 2.6 Hz).

Methyl 2-(4-(4-(oxiran-2-ylmethoxy)phenoxy)phenoxy)acetate (97)

This compound is prepared from 96 (252 mg, 0.800

mmol) by meands of GP-B. A pale yellow solid (144 mg, ©/O\©\

0.436 mmol, 54%). 'H-NMR (500 MHz, CDCL,) & 6.92 Meo\[ﬁo o/\(cl)
(2H,d, J=9.2Hz),6.91 (2H,d, J=9.2 Hz), 6.88 (2H, d, J O

= 9.2 Hz), 6.86 (2H, d, J= 9.2 Hz), 4.61 (2H, s), 4.20 (1H, dd, J= 3.2, 11.2 Hz), 3.93 (1H, dd, J= 5.7,
11.5 Hz), 3.81 (3H, s), 3.37-3.34 (1H, m), 2.91 (1H, dd, J=4.0, 5.2 Hz), 2.76 (1H, dd, J= 2.6, 4.9 Hz).

General procedure C (chlorohydrination by CeCl,-7H,0)

To a solution of epoxide (73.1 mg, 0.122 mmol) in MeCN (5.0 mL) was added CeCl,-7H,0 (186 mg,

0.499 mmol), and the mixture was stirred for 8 h at 80 °C. The resulting mixture was diluted with
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AcOEt and filtered and concentrated under reduced pressure. The resulting residue was purified by
column chromatography (n-Hex/AcOEt = 3/1 to 2/1) to afford 90a as a white solid (63.5 mg, 0.197
mmol, 77%).

1-Chloro-3-(4-(4-methoxyphenoxy)phenoxy)propan-2-ol (95a)

This compound is prepared from 94a (96.0 mg, 0.353 mmol) 0

by meands of GP-C. A white solid (86.6 mg, 0.280 mmol, /©/ \©\

79%). 'H-NMR (500 MHz, CDCL,) & 6.92 (2H, d, J = 9.2 Hz), e OYCl
6.92 (2H, d, J=9.2 Hz), 6.87 (2H, d, J=9.2 Hz), 6.86 (2H, d, J OH

=9.2 Hz),4.21 (1H, td, J=10.9, 5.2 Hz), 4.09-4.03 (2H, m), 3.80-3.77 (4H, m), 3.73 (1H, dd, J= 5.8,
11.5 Hz), 250 (1H, d, J = 6.3 Hz). °C-NMR (125 MHz, CDCl,) &: 155.46, 153.82, 152.33, 151.24,
119.74, 11941, 11558, 114.77, 69.87, 69.05, 55.66, 45.93. HRMS (ESI) calcd for C,.H,,0,CINa
331.0708; found: m/z 331.0691 (M+Na)".

1-Chloro-3-(4-(4-propoxyphenoxy)phenoxy)propan-2-ol (95b)

This compound is prepared from 94b (107 mg, 0.355 o

mmol) by meands of GP-C. A pale yellow solid (88.5 mg, ~"0 /©/ \©\O /\/\CI
0.263 mmol, 74%). 'H-NMR (500 MHz, CDCIl,) &: 6.91 OH
(2H,d, J=9.2 Hz),6.91 (2H, d, J= 9.2 Hz), 6.86 (2H, d, /= 9.2 Hz), 6.85 (2H, d, /= 9.2 Hz), 4.21 (1H,
td, J=10.9, 5.7 Hz), 4.09-4.03 (2H, m), 3.89 (2H, t, J=6.6 Hz), 3.79 (1H, dd, /= 5.2, 10.9 Hz), 3.73 (TH,
dd, J=57,109 Hz), 251 (1H, d, J= 6.3 Hz), 1.80 (2H, gt, J= 7.1, 6.9 Hz), 1.04 (3H, t, J= 7.2 Hz).
"®C-NMR (125 MHz, CDCL,) §: 155.16, 153.89, 152.52,151.17,119.85,119.48, 115.68, 115.54, 70.11,

69.98,69.16,46.03,22.73, 10.63. HRMS (ESI) calcd for C,;H,,0,CINa 359.1021; found: m/z 359.1004
(M+Na)™.

1-Chloro-3-(4-(4-isopropoxyphenoxy)phenoxy)propan-2-ol (95c)

This compound is prepared from 94c¢ (66.0 mg, 0.220 o

mmol) by meands of GP-C. A pale yellow oil (45.0 mg, )\O/©/ \©\O/\/\CI
0.134 mmol, 61%). 'H-NMR (500 MHz, CDCI,) §: 6.92 (2H, d, OH
J=8.6Hz),6.90 (2H, d, J=9.2 Hz), 6.87 (2H, d, J=9.2 Hz), 6.84 (2H, d, J= 8.6 Hz), 4.46 (1H, sep, J
=6.0Hz),4.21 (1H,1d, J=10.9, 5.8 Hz), 4.09-4.03 (2H, m), 3.79 (1H, dd, J=5.2, 11.5 Hz), 3.73 (1H, dd,
J=5.8,115Hz),252 (1H,d, J=5.7 Hz), 1.33 (6H, d, J= 5.8 Hz). °C-NMR (125 MHz, CDCL,) §: 153.82,

1563.66, 152.28, 151.20, 119.64, 119.49, 117.14, 115.56, 70.63, 69.87, 69.05, 45.92, 22.07. HRMS
(ESI) caled for C,;H,,0,CINa 359.1021; found: m/z 359.1007 (M+Na)".

1-(4-(4-Butoxyphenoxy)phenoxy)-3-chloropro

pan-2-ol (95d) O

This compound is prepared from 94d (105 mg, /\/\O/©/ \©\O/\/\CI
OH
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0.332 mmol) by meands of GP-C. A pale yellow solid (94.8 mg, 0.270 mmol, 81%). 'H-NMR (500 MHz,
CDCL) 8:6.91 (2H,d, J=9.2 Hz),6.91 (2H,d, J=9.2 Hz), 6.86 (2H, d, J=9.7 Hz), 6.85 (2H,d, J=9.2
Hz), 4.21 (1H, td, J=10.9, 5.3 Hz), 4.09-4.03 (2H, m), 3.93 (2H, t, /=6.3 Hz),3.79 (1H,dd, J=5.2,11.5
Hz), 3.73 (1H,dd, J=5.7,11.5 Hz), 250 (1H, d, J= 6.3 Hz), 1.79-1.73 (2H, m), 1.53-1.45 (2H, m), 0.98
(3H, t, J= 7.5 Hz). "C-NMR (125 MHz, CDCL,) &: 155.17, 153.90, 152,51, 151.16, 119.84, 119.48,
115.69, 115.54, 69.99, 69.18, 68.29, 46.03, 31.48, 19.34, 13.96. HRMS (ESI) calcd for C,,H,,0,CINa
373.1177; found: m/z 373.1156 (M+Na)".

1-Chloro-3-(4-(4-(pentyloxy)phenoxy)phenoxy)propan-2-ol (35e€)

This compound is prepared from 94e (114 mg, 0

0.346 mmol) by meands of GP-C. A white solid /©/ \©\

(74.2 mg, 0.203 mmol, 59%). 'H-NMR (500 MHz, "o OYCI
CDCl,) &: 6.91 (2H, d, J=9.8 Hz), 691 (2H, d, J = OH

9.2 Hz),6.86 (2H, d, J=9.2 Hz),6.85 (2H, d, J=9.2 Hz), 4.22-4.18 (1H, m), 4.09-4.05 (2H, m), 3.92 (2H,
t, J=6.6 Hz),3.79 (1H,dd, J=5.5, 11.0 Hz), 3.73 (1H, dd, J= 5.7, 11.0 Hz), 2.51 (1H, d, J= 6.3 Hz),
1.81-1.75 (2H, m), 1.46-1.38 (4H, m), 0.93 (3H, t, J = 7.2 Hz). "C-NMR (125 MHz, CDCIl,) &: 155.07,
153.78, 152.42, 151.06, 119.74, 119.38, 115.57, 115.42, 69.88, 69.06, 68.50, 45.93, 29.02, 28.20,
22.46, 14.02. HRMS (ESI) calced for C,,H,,0,CINa 387.1334; found: m/z 387.1316 (M+Na)".

1-Chloro-3-(4-(4-(hexyloxy)phenoxy)phenoxy)propan-2-ol (95f)

This compound is prepared from 94f (76.9 0

mg, 0.225 mmol) by meands of GP-C. A white /©/ \©\

solid (65.9 mg, 0.174 mmol, 77%). 'H-NMR 0 0/\?0'
(500 MHz, CDCl,) & 6.91 (2H, d, J = 9.2 Hz), OH

6.91 (2H, d, J=9.7 Hz), 6.86 (2H, d, J= 9.2 Hz), 6.85 (2H, d, J= 9.2 Hz), 4.09-4.03 (2H, m), 3.92 (2H,
t, J=6.6 Hz),3.78 (1H,dd, J=5.2, 11.5 Hz), 3.73 (1H, dd, /= 5.8, 11.5 Hz), 2.53 (1H, brs), 1.80-1.74
(2H, m), 1.47-1.44 (2H, m), 1.37-1.32 (4H, m), 0.91 (3H, t, J = 7.2 Hz). °C-NMR (125 MHz, CDCL,) &:
155.06, 153.78, 152.41, 151.05, 119.73, 119.37, 115.56, 115.42, 69.87, 69.05, 68.50, 45.92, 31.59,
29.29, 25.72, 2259, 14.03. HRMS (ESI) calcd for C, H,,O0,CINa 401.1490; found: m/z 401.1463
(M+Na)™.

1-Chloro-3-(4-(4-(cyclohexylmethoxy)phenoxy)phenoxy)propan-2-ol (959)

This compound is prepared from 94g (114 mg, /©/O\©\

0.321 mmol) by meands of GP-C. A pale yellow solid 0 O/\ﬁCI
(97.4 mg, 0.249 mmol, 78%). 'H-NMR (500 MHz, OH

CDCl,) 6:6.91 (2H, d, J=9.2 Hz), 6.90 (2H,d, J=9.2
Hz), 6.86 (2H,d, J=9.7 Hz), 6.84 (2H, d, J=9.2 Hz),4.21 (1H, dd, /= 5.2, 10.9 Hz), 4.09-4.03 (2H, m),
3.78 (1H,dd, J=5.4,10.9 Hz), 3.74-3.71 (3H, m), 250 (1H,d, J=5.7 Hz), 1.88-1.85 (2H.m), 1.78-1.75
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(3H, m), 1.72-1.69 (1H, m), 1.34-1.26 (2H, m), 1.24-1.16 (1H, m), 1.09-1.01 (2H, m). “C-NMR (125
MHz, CDCL,) &: 155.26, 153.76, 152.44, 150.97, 119.75, 119.33, 115.56, 115.40, 74.02, 69.88, 69.05,
45.92,37.73,29.91, 26,51, 25.80. HRMS (ESI) calcd for C,,H, 0,CINa 413.1490; found: m/z 413.1464
(M+Nay)".

1-Chloro-3-(4-(4-(2-propyn-1-yloxy)phenoxy)phenoxy)propan-2-ol (95h)

This compound is prepared from 94h (181 mg, 0.611 O AN

mmol) by meands of GP-C. A pale yellow oil (143 mg, /O/©/ QO/YCI
0.428 mmol, 70%). 'H-NMR (500 MHz, CDCIL,) é: OH
6.95-6.91 (6H, m), 6.87 (2H, d, J = 9.2 Hz), 4.66 (2H, d, J= 2.3 Hz), 4.21 (1H, td, J= 10.9, 5.4 Hz),
4.09-4.03 (2H, m), 3.78 (1H,dd, J=5.2, 11.5 Hz), 3.73 (1H, dd, J=5.8, 11.5 Hz), 256 (1H,d, /= 5.8
Hz), 2.52 (1H, t, J = 2.3 Hz). ®C-NMR (125 MHz, CDCL,) &: 153.98, 153.27, 152.16, 151.92, 119.73,

119.44,116.06, 115.59, 78.60, 75.49, 69.85, 69.04, 56.38, 45.91. HRMS (ES]) calcd for C,,H,,0,CINa
355.0708; found: m/z 355.0716 (M+Na)".

3.5 EM7LIFVE (BER) OB

Methyl 2-(4-(4-(allyloxy)phenoxy)phenoxy)acetate (96)

This compound is prepared from 92 (485 mg, 2.04 0

mmol) by meands of GP-A. A white solid (553 mg, MeO /©/ \©\ P
1.76 mmol, 86%). 'H-NMR (500 MHz, CDCI,) &: 6.91 T]AO 0
(2H,d, J=9.2 Hz),6.90 (2H, d, J=9.2 Hz), 6.87 (2H, d, ©

J=9.2 Hz), 6.86 (2H, d, J= 9.8 Hz), 6.05 (1H, tdd, /= 5.2, 10.3, 17.2 Hz), 541 (1H, tdd, J= 1.7, 1.7,
17.2Hz),5.29 (1H,tdd, J=1.2, 1.7, 10.3 Hz), 4.61 (2H, s), 4.51 (2H,ddd, J=1.2, 1.7, 5.2 Hz), 3.81 (3H,

s).

Methyl 2-(4-(4-(oxiran-2-ylmethoxy)phenoxy)phenoxy)acetate (97)
This compound is prepared from 96 (252 mg, 0.800 0
mmol) by meands of GP-B. A pale yellow solid (144 mg,

MeO /\(I
0.436 mmol, 54%). 'H-NMR (500 MHz, CDCI,) &: 6.92 \[?O 0 o
(2H,d, J=9.2Hz),6.91 (2H,d, J=9.2 Hz), 6.88 (2H, d, J ©
= 9.2 Hz), 6.86 (2H, d, J= 9.2 Hz), 4.61 (2H, s), 4.20 (1H, dd, J= 3.2, 11.2 Hz), 3.93 (1H, dd, J= 5.7,
11.5 Hz), 3.81 (3H, s), 3.37-3.34 (1H, m), 2.91 (1H, dd, J=4.0, 5.2 Hz), 2.76 (1H, dd, J= 2.6, 4.9 Hz).

Methyl 2-(4-(4-(3-chloro-2-hydroxypropoxy)phenoxy)phenoxy)acetate (98)
This compound is prepared from 97 (144 mg,

O
0.436 mmol) by meands of GP-C. A white solid Voo /©/ \©\
e \H/\O O/Y\C|
(0] OH

(147 mg, 0.401 mmol, 92%). 'H-NMR (500 MHz,
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CDCl) 8:6.92 (2H, d, J=9.2 Hz),6.91 (2H,d, J=9.2 Hz), 6.87 (2H, d, J=9.7 Hz), 6.87 (2H,d, J=9.7
Hz), 4.61 (2H, s), 4.21 (1H, td, /= 10.9, 5.4 Hz), 4.09-4.04 (2H, m), 3.81 (3H, s), 3.79 (1H, dd, J=5.2,
109 Hz),3.73 (1H,dd, J=5.8, 11.5 Hz), 252 (1H, d, J= 6.3 Hz). "C-NMR (125 MHz, CDCL,) &: 169.46,
154.04, 153.54, 152.37, 151.85, 119.80, 119.48, 115.84, 115.62, 69.87, 69.05, 65.95, 52.26, 45.92.
HRMS (ESI) calcd for C,;H,,0,CINa 389.0762; found: m/z 389.0763 (M+Na)".

2-(4-(4-(Allyloxy)phenoxy)phenoxy)acetic acid (99)

To a solution of 96 (691 mg, 2.20 mmol) in THF (8.0 mL),

MeOH (4.0 mL) was added 2N NaOH ag. (3.0 mL) and Q OO

the mixture was stirred for 21.5 h at room temperature. HO 7\/\0 o] NF
Then, 2N HCI aqg. and AcOEt was added to the reaction 0

mixture and the aqueous layer was extracted with AcOEt three times. Combined organic phase was
washed (H,O and brine) and dried (Na,SO,) and concentrated to afford 99 as a white solid (627 mg,
2.09 mmol, 95%). 'H-NMR (500 MHz, CDCL,) &: 6.92 (2H, d, J= 9.8 Hz), 6.92 (2H, d, J = 9.2 Hz), 6.88

(2H,d, J=9.7 Hz),6.88 (2H, d, J= 9.2 Hz), 6.06 (1H, tdd, J=5.2,10.3, 17.2 Hz),5.41 (1H,tdd, J= 1.7,
1.2,17.2Hz), 529 (TH, tdd, J= 1.2, 1.7, 10.4 Hz), 4.65 (2H, s), 451 (2H,ddd, /= 1.2, 1.7, 5.2 Hz).

tert-Butyl 2-(4-(4-(allyloxy)phenoxy)phenoxy)acetate (100)

To a mixture of 99 (318 mg, 1.06 mmol), DMAP (39.3 O

mg, 0.322 mmol) and #butanol (151 pL, 1.59 mmol) >‘/OW/\O/©/ \©\O/\/
in CH,CI, (6.0 mL) was added EDCI (331 mg, 1.73 o)

mmol). After stirred for 4 h at room temperature, the reaction mixture was diluted with H,0 and
AcOEt. The organic layer was washed (H,0 and brine) and dried (Na,SO,) and concentrated. The
residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to afford 100 as a
pale yellow oil (196 mg, 0.549 mmol, 52%).

'H-NMR (500 MHz, CDCl,) &: 6.91 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 6.88 (2H, d, J = 9.2 Hz),

6.85 (2H, d, J=9.2 Hz),6.05 (1H, tdd, /=5.2,10.3, 17.2 Hz),5.41 (1H, tdd, J= 1.7, 1.7, 17.2 Hz), 5.29
(TH, tdd, J=1.2, 1.7, 10.3 Hz), 458 (2H, ddd, J= 1.2, 1.7, 5.2 Hz), 4.48 (2H, s), 1.49 (9H, s).

tert-Butyl 2-(4-(4-(oxiran-2-ylmethoxy)phenoxy)phenoxy)acetate (101)

This compound is prepared from 100 (196 mg, 0 “

0.549 mmol) by meands of GP-B. A pale yellow oll o /©/ | P

(603 mg, 0162 mmol, 30%). 'H-NMR (500 MHz, > O o]
CDCl,) 6:6.91 (2H, d, J=9.2 Hz), 690 (2H,d, J=9.2 ©

Hz), 6.87 (2H, d, J= 9.2 Hz), 6.85 (2H, d, J= 9.2 Hz), 4.48 (2H, s), 4.20 (1H, dd, J= 3.4, 10.9 Hz), 3.93
(TH,dd, J=5.7,10.9 Hz), 3.37-3.34 (1H,m), 2.91 (1H, dd, J=4.6, 4.6 Hz),2.76 (1H, dd, J=2.9, 5.2 Hz),
1.49 (9H, s).
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tert-Butyl 2-(4-(4-(3-chloro-2-hydroxypropoxy)phenoxy)phenoxy)acetate (102)
This compound is prepared from 101 (60.3 mg, o

0.162 mmol) by meands of GP-C. A pale yellow >‘/ \[]AOO \©\O/\/\CI
oil (41.8 mg, 0.102 mmol, 63%). 'H-NMR (500 OH
MHz, CDCl,) 8: 6.92 (2H, d, J=9.2 Hz), 6.90 (2H, d, /=9.2 Hz), 6.87 (2H,d, J=8.6 Hz), 6.85 (2H, d, J
=9.2Hz),4.49 (2H, s), 4.21 (1H, td, J=11.5,5.5 Hz), 4.09-4.04 (2H, m), 3.79 (1H, dd, J=5.2, 11.5 Hz),
3.73 (1H, dd, J= 5.8, 11.5 Hz), 255 (1H, d, J = 6.3 Hz), 1.49 (9H, s). "C-NMR (125 MHz, CDCL,) &

168.11, 153.96, 153.70, 152.05, 151.94, 119.71,119.46, 115.70, 115.57, 82.37, 69.85, 69.00, 66.25,
4591, 28.03. HRMS (ESI) calcd for C,,H,,0,CINa 431.1232; found: m/z 431.1212 (M+Na)".

1-(Allyloxy)-4-(4-(2-methoxyethoxy)phenoxy)benzene (103)

This compound is prepared from 92 (196 mg, 0.809 0

mmol) by meands of GP-A. A white solid (233 mg, 0.775 MeO o~ O/ \©\ o
mmol, 96%). '"H-NMR (500 MHz, CDCL,) : 6.91 (2H, d, J O o

= 9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 6.89-6.85 (4H, m), 6.05 (1H, tdd, /= 5.2, 10.3, 17.2 Hz), 541 (1H
tdd, J=1.7,1.7,17.2 Hz),5.29 (1H, tdd, J= 1.7, 1.7, 10.3 Hz), 451 (2H, ddd, J= 1.2, 1.7, 5.7 Hz), 4.09
(2H,t, J=4.9 Hz), 4.09 (2H, t, J= 4.8 Hz), 3.46 (3H, s).

1-Chloro-3-(4-(4-(2-methoxyethoxy)phenoxy)phenoxy)propan-2-ol (105)

This compound is prepared from 104 (48.7 mg, 0 «

0.154 mmol) by meands of GP-C. A pale yellow MeO /©/ @ _

solid (28.0 mg, 0.0793 mmol, 52%)."H-NMR (500 0 O VCl
MHz, CDCl,) 8: 6.91 (2H, d, J=9.2 Hz), 6.91 (2H, d, OH
J=9.2Hz), 690 (2H, d, J=9.2 Hz), 6.86 (2H, d, /=9.2 Hz), 4.21 (1H, td, J= 10.4, 5.2 Hz), 4.09 (2H,
t, J=4.6 Hz), 4.08-4.03 (2H, m), 3.78 (1H, dd, J= 5.2, 10.9 Hz), 3.75 (2H, t, J= 4.6 Hz), 3.73 (1H, dd,
J=5.7,11.0 Hz), 3.46 (3H, s), 252 (1H, d, J= 5.7 Hz). "C-NMR (125 MHz, CDCl,) &: 154.63, 153.86,
152.23, 151.48, 119.62, 119.50, 115.62, 115.58, 71.08, 69.87, 69.05, 67.79, 59.22, 45.92. HRMS
(ESI) calcd for C,;H,,0.CINa 375.0970; found: m/z 375.0953 (M+Na)".

(2-(4-(4-(Allyloxy)phenoxy)phenoxy)ethoxy) (tert-butyl)dimethylsilane (106)

This compound is prepared from 92 (199 mg, 0.821

mmol) by meands of GP-A. A colorless oil (358 mg,

0.894 mmol, quant.). 'H-NMR (500 MHz, CDCI,) &: 6.91 @

(2H, d, J=9.2 Hz), 6.90 (2H, d, /= 9.2 Hz), 6.86 (2H, d, J=9.2 Hz), 6.86 (2H, d, J= 9.2 Hz), 6.05 (1H
tdd, J=5.2,10.9, 17.2 Hz), 5.41 (1H, tdd, J=1.2, 1.8, 17.2 Hz), 5.29 (1H, tdd, J= 1.7, 1.2, 10.3 Hz),
451 (2H,ddd, J=1.2,1.7,5.2Hz),4.01 (2H,t, J=5.2Hz), 3.96 (2H, t, J=5.2 Hz),0.91 (9H, s), 0.10 (6H,

s).

98



tert-Butyldimethyl(2-(4-(4-(oxiran-2-ylmethoxy)phenoxy)phenoxy)ethoxy)silane (107)
This compound is prepared from 106 (358 mg, /©/O\©\

0.894 mmol) by meands of GP-B. A pale yellow oil TBSO ~ 0 O/\((Ij
(131 mg, 0.315 mmol, 35%). 'H-NMR (500 MHz,

CDCl,) 6: 6.90 (2H, d, J=9.2 Hz), 6.90 (2H, d, J= 9.2 Hz), 6.87 (2H, d, J=9.2 Hz), 6.86 (2H,d, /=9.2

Hz), 4.19 (TH, dd, J= 3.5, 10.9 Hz), 4.02-4.00 (2H, m), 3.97-3.91 (3H, m), 3.36-3.33 (1H, m), 2.91 (1H,
dd, J=5.2,40Hz),2.76 (1H, dd, J= 2.6, 4.9 Hz), 0.91 (9H, s), 0.10 (6H, s).

1-Chloro-3-(4-(4-(2-hydroxyethoxy)phenoxy)phenoxy)propan-2-ol (108)

This compound is prepared from 107 (131 mg, 0 AN

0.315 mmol) by meands of GP-C. A pale yellow solid HO \/\O/©/ O\O/\/\CI
(72.4 mg, 0.214 mmol, 68%). 'H-NMR (500 MHz, OH
CDCl,) 6: 6.92 (2H, d, J=9.2 Hz), 6.92 (2H, d, J= 9.2 Hz), 6.88 (2H, d, /= 9.2 Hz), 6.87 (2H,d, J=9.2
Hz),4.21 (1H,td, J=10.9, 5.7 Hz), 4.09-4.02 (4H, m), 3.97-3.94 (2H, m), 3.79 (TH, dd, J= 5.5, 11.2 Hz),
3.73 (1H,dd, J=5.7, 11.5 Hz), 252 (1H, d, J= 5.8 Hz), 201 (1H, t, J= 6.3 Hz). "C-NMR (125 MHz,

CDCL,) 6:154.41,153.92,152.11,151.70, 119.67, 119.55, 115.59, 115.57, 69.87, 69.69, 69.05, 61.50,
45.91. HRMS (ESI) calcd for C,,H,,0,CINa 361.0813; found: m/z 361.0797 (M+Na)".

1-(4-(4-(Allyloxy)phenoxy)phenoxy)propan-2-one O
(109) \ﬂ/\ /©/ \© AN
@) O

This compound is prepared from 92 (217 mg, 0.895 mmol) o)

by meands of GP-A. A white solid (252 mg, 0.845 mmol, 94%). 'H-NMR (500 MHz, CDCL,) &: 6.92 (2H,
d, J=9.2Hz),6.91 (2H,d, J=9.2 Hz), 6.87 (2H, d, J= 9.2 Hz), 6.83 (2H, d, J= 9.2 Hz), 6.05 (TH, tdd,
J=52,103, 17.2 Hz), 541 (1H, tdd, J= 1.7, 1.2, 17.2 Hz), 5.29 (1H, tdd, J= 1.2, 1.7, 10.9 Hz),
4.52-450 (2H, m), 2.27 (3H, s).

2-((4-(4-(Allyloxy)phenoxy)phenoxy)methyl)-2-met

hyl-1,3-dioxolane (110) B 0
To a mixture of 109 (252 mg, 0.845 mmol), ethylene 3(\ = O/\/

glycol (237 pL, 4.23 mol) and CH(OEt), (141 pL, 0.845 O\_/O °

mmol) in toluene (2.0 mL) was added TsOH (24.9 mg,

0.131 mmol). After stirred for 13.5 h at room temperature, the reaction mixture was diluted with H,0
and AcOEt. The organic layer was washed (H,0O and brine) and dried (Na,SO,) and concentrated. The
residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to afford 110 as a
white solid (237 mg, 0.693 mmol, 82%). 'H-NMR (500 MHz, CDCl,) &: 6.90 (2H, d, J= 9.7 Hz), 6.90 (2H,
d, J=9.7 Hz), 6.89 (2H, d, J= 9.7 Hz), 6.86 (2H, d, J= 9.2 Hz), 6.05 (1H, tdd, J= 5.2, 10.9, 17.2 Hz),
541 (1H,tdd, J=1.2,1.7,17.2Hz),5.29 (1H, tdd, /= 1.7, 1.2, 10.3 Hz), 4.51 (2H,ddd, J=1.2,1.7,5.2
Hz), 4.04 (4H, s), 3.88 (2H, s), 1.50 (3H, s).
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2-Methyl-2-((4-(4-(oxiran-2-ylmethoxy)phenoxy)phenoxy)methyl)-1,3-dioxolane (111)
This compound is prepared from 110 (237 mg, 0.693 0

mmol) by meands of GP-B. A pale yellow oil (36.7 mg, /©/ \©\

0.102 mmol, 15%). '"H-NMR (500 MHz, CDCL,) &: 6.91-6.88 m o O/\((')
(6H, m), 6.87 (2H,d, /J=9.2Hz),4.20 (1H,dd, J=3.2,11.2

Hz), 4.06-4.03 (4H, m), 3.93 (1H, dd, J=5.7, 10.9 Hz), 3.88 (2H, s), 3.37-3.33 (1H, m), 291 (1H, dd, J
=46,46 Hz),2.76 (1H,dd, J= 2.6, 4.9 Hz), 1.50 (3H, s).

1-Chloro-3-(4-(4-((2-methyl-1,3-dioxolan-2-yl)methoxy)phenoxy)phenoxy)propan-2-ol

(112) O
This compound is prepared from 111 (36.7 mg, 0.102 3(\0/©/ O\O/\(\CI
o OH

mmol) by meands of GP-C. A yellow oil (26.0 mg, 0.0658 O\_/
mmol, 65%). 'H-NMR (500 MHz, CDCL,) §: 6.91 (2H, d, J

=9.2Hz),6.91 (2H,d, J=9.2 Hz),6.90 (2H, d, J=8.6 Hz), 6.87 (2H,d, J=9.2Hz),4.21 (1H,td, J=10.9,
5.5 Hz), 4.09-4.04 (6H, m), 3.88 (2H, s), 3.79 (1H, dd, J=5.4, 11.2 Hz), 3.73 (1H, dd, /= 5.8, 11.5 Hz),
251 (1H, d, J= 6.3 Hz), 1.50 (3H, s). °C-NMR (125 MHz, CDCl,) &: 154.64, 153.87, 152.21, 151.57,
119.61, 119.50, 115.65, 115.58, 107.95, 71.90, 69.87, 69.05, 65.33, 45.92, 22.06. HRMS (ESI) calcd

for C,,H,,0,CINa 417.1075; found: m/z 417.1062 (M+Na)".

1-(4-(4-(3-Chloro-2-hydroxypropoxy)phenoxy

)phenoxy)propan-2-one (113) /©/0\©\
To a solution of 112 (26.0 mg, 0.0658 mmol) in <
acetone (1.0 mL) was added conc. HCI aqg. (250 L) \([)(\O 7 E?CI

and H,O (100 pL). After stirred for 4 h at 60 °C, the reaction mixture was diluted with H,0 and AcOEt.
The organic layer was washed (H,0 and brine) and dried (Na,SO,) and concentrated. The residue was
purified by PTLC (n-Hex/AcOEt = 3/1) to afford 113 as a yellow solid (18.4 mg, 0.0525 mmol, 80%).
'H-NMR (500 MHz, CDCl,) &: 6.93 (2H, d, J= 9.8 Hz), 6.92 (2H, d, J= 8.6 Hz), 6.88 (2H, d, J = 9.2 Hz),
6.84 (2H,d, J=9.2 Hz), 452 (2H, s), 4.21 (1H, td, J=11.0, 5.2 Hz), 4.09-4.04 (2H, m), 3.79 (1H, dd, J
=5.2,109Hz),3.73 (1H,dd, J=5.8, 11.5 Hz), 253 (1H, d, J= 6.3 Hz), 2.29 (3H, s). "C-NMR (125 MHz,
CDCl,) &: 205.75, 154.06, 153.47, 152.29, 151.84, 119.77, 119.61, 115.63, 115.60, 73.61, 69.87,
69.04, 45.92, 26.60. HRMS (ESI) calcd for C H,,0.,CINa 373.0813; found: m/z 373.0803 (M+Na)"

2-(4-(4-(3-Chloro-2-hydroxypropoxy)phenoxy)phenoxy)acetic acid (114)

To a solution of 102 (67.5 mg, 0.165 mmol) in CH,CI, o

(2.0 mL) was added TFA (500 pL). After stirred for 4 HO T]/\OO \©\O/\/\CI
h at room temperature, the reaction mixture was 0O OH

concentrated. The residue was purified by PTLC (n-Hex/AcOEt = 1/1) to afford 114 as a pale yellow
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solid (25.8 mg, 0.0731 mmol, 44%).

'H-NMR (500 MHz, DMSO-d,) &: 6.94 (2H, d, J= 9.2 Hz), 6.91-6.89 (6H, m), 4.62 (2H, s), 4.01 (1H, td,
J=10.3,5.3 Hz), 3.95-3.90 (2H, m), 3.74 (1H,dd, J=4.6, 11.5 Hz), 3.65 (1H,dd, J=5.5, 11.2 Hz), 3.48
(TH, brs). ®C-NMR (125 MHz, CDCl,) &: 172,51, 154.12, 153.03, 152.72, 151.69, 119.91, 119.49,
115.90, 115.65, 69.88, 69.03, 65.49, 45.88. HRMS (ESI) calcd for C,,H,,0,Cl 351.0630; found: m/z
351.0590 (M-H)".

3.6 7 REDEHR

3-(4-(4-Hydroxyphenoxy)phenoxy)propane-1,2-di

ol (118) o
To a mixture of 4,4-oxydiphenol (91, 1019 mg, 5.04 HO ON(\OH

mmol) and K,CO, (803 mg, 5.81 mmol) in DMF (5.0 mL) OH

was added glycidol (333 pL, 5.00 mmol). After stirred for 3 h at 80 °C, the reaction mixture was diluted
with H,0 and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and concentrated.
The residue was purified by silica gel column chromatography (AcOEt) to afford 118 as a brown
white solid (506 mg, 1.83 mmol, 37%) 'H-NMR (500 MHz, DMSO-d,) 8: 9.23 (1H, s), 6.89 (2H,d, J=9.2
Hz), 6.84 (2H,d, J=9.2 Hz),6.79 (2H, d, J=9.2 Hz),6.72 (2H, d, /= 9.2 Hz), 492 (1H, d, J= 4.6 Hz),
464 (1H, t, J=5.8 Hz), 3.93 (1H, dd, J= 4.0, 9.2 Hz), 3.81-3.72 (2H, m), 3.43-3.39 (2H, m), 3.15 (TH,
d, J=5.2 Hz).

4-(4-(2,3-Bis((tert-butyldimethylsilyl)oxy)propoxy)phenoxy)phenol (119)

To a mixture of 118 (506 mg, 1.83 mmol) and imidazole o

(1263 mg, 18.6 mmol) in DMF (5.0 mL) was added HO /©/ \©\O/\/\OTBS
TBSCI (1502 mg, 9.96 mmol). After stirred o/n at room OTBS
temperature, the reaction mixture was diluted with H,0 and AcOEt. The organic layer was washed
(H,O and brine), dried (Na,SO,) and concentrated. To a solition of the residue in THF (5.0 mL) was
added LiOH-H,0 (96.1 mg, 2.29 mmol). After stirred for 6 h at 50 °C, the reaction mixture was diluted
with H,0 and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and concentrated.
The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 119 as
a colorless oil (775 mg, 1.54 mmol, 84% from 118). 'H-NMR (500 MHz, CDCl,) §: 6.90 (1H,d, J=9.2
Hz),6.86 (1H,d, /=9.2Hz),6.84 (2H,d, /J=9.2Hz),6.77 (1H,d, /=9.2 Hz),4.71 (1H, s), 4.07-4.01 (2H,
m), 4.06-4.01 (2H, m), 3.85-3.81 (1H, m), 3.64-3.63 (2H, m), 0.89 (18H, s), 0.11 (3H, s), 0.10 (3H, s),
0.063 (3H, s), 0.061 (3H, s).
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2-(4-(4-(2,3-Bis((tert-butyldimethylsilyl)oxy)propoxy)phenoxy)phenoxy)-N-methylaceta
mide (120)

To a mixture of 119 (502 mg, 0.993 mmol) and 0 X

K,CO, (198 mg, 1.53 mmol) in DMF (1.0 mL) was MeHN \”AOO/ | Pz O/YOTBS
added 2-bromo-N-methylacetamide (202 mg, 0] OTBS

1.33 mol) in DMF (2.0 mL). After stirred for 3 h at 80 °C, the reaction mixture was diluted with H,0 and
AcOEt. The organic layer was washed (H,O and brine) and dried (Na,SO,) and concentrated. The
residue was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1) to afford 120 as a
colorless oil (431 mg, 0.748 mmol, 75%). 'H-NMR (500 MHz, CDCL,) §:6.92 (1H,d, J=9.2 Hz),6.91 (1H,
d, J=9.2 Hz),6.86 (2H, d, J=9.7 Hz), 6.85 (1H, d, J= 8.6 Hz), 6.60 (1H, brs), 446 (2H, s), 4.07-4.02
(2H, m), 3.84 (1H, dd, J= 5.7, 8.6 Hz), 3.66-3.61 (2H, m), 2.93 (3H, d, J= 5.2 Hz), 0.89 (18H, s), 0.11
(3H, s), 0.10 (3H, s), 0.065 (3H, s), 0.063 (3H, s).

2-(4-(4-(2-((tert-Butyldimethylsilyl)oxy)-3-hydroxypropoxy)phenoxy)phenoxy)-N-methy
lacetamide (121) o

To a solution of 120 (431 mg, 0.748 mmol) /©/ \©\

in THF (1.0 mL) was added ACOH/H.O/THE o ™0 0" ToH
(4.0 mL/1.0 mL/1.0 mL). After stirred o/n at © OTBS
room temperature, the reaction mixture was quenched with 2N NaOH ag. and diluted with AcOEt. The
organic layer was washed (NaHCO, aqg. and brine), dried (Na,SO,) and concentrated. The residue was
purified by silica gel column chromatography (n-Hex/AcOEt = 1/1 to AcOEt) to afford 121 as a
colorless oil (165 mg, 0.357 mmol, 48%). 'H-NMR (500 MHz, CDCL,) §:6.92 (1H, d, J=9.2 Hz), 6.92 (1H,
d, J=9.2 Hz),6.86 (2H, d, J=9.2 Hz), 6.85 (1H, d, J= 8.6 Hz), 6.60 (1H, brs), 4.46 (2H, s), 4.14-4.10
(TH, m), 3.96 (1H, dd, J= 5.7, 9.8 Hz), 3.90 (1H, dd, J= 6.3, 9.2 Hz), 3.75-3.66 (2H, m), 2.92 (1H, d, J
=46 Hz), 1.96 (1H, dd, J=5.2, 7.5 Hz), 0.92 (9H, s), 0.15 (3H, s), 0.13 (3H, s).

2-(4-(4-(2-((tert-Butyldimethylsilyl)oxy)-3-chloropropoxy)phenoxy)phenoxy)-N-methyla
cetamide (122)

(0]
To a mixture of 121 (165 mg, 0.357 mmol) and /©/ \©\
o/\ﬁcn

ELN (199 UL, 1.43 mmol) in CH,Cl, (6.0 mL) was o e

added MsClI (55.3 uL, 0.714 mmol). After stirred © OTBS

for 1 h at room temperature, the reaction mixture was diluted with H,O and CHCI,. The organic layer
was washed (H,O and brine), dried (Na,SO,) and concentrated. To a solition of the residue in DMF (1.0
mL) was added LiCl (18.2 mg, 0.428 mmol). After stirred for 4 h at 80 °C, the reaction mixture was
diluted with H,O and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1 to

AcOEt) to afford 122 as a colorless oil (53.6 mg, 0.112 mmol, 31%). 'H-NMR (500 MHz, CDCL,) §: 6.92
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(TH,d, J=9.2 Hz), 6.92 (1H, d, J= 8.6 Hz), 6.86 (2H, d, J= 9.2 Hz), 6.86 (2H, d, J= 9.2 Hz), 6.59 (TH,
brs), 4.46 (2H, s), 4.23-4.18 (1H, m), 4.02 (1H, dd, J=5.4, 9.5 Hz), 3.92 (1H, dd, J= 5.7, 9.2 Hz), 3.67
(TH,dd, J=5.4,11.2Hz),3.59 (1H,dd, J=5.2,11.5 Hz),2.92 (1H, d, J=5.2 Hz),0.91 (9H, s), 0.15 (3H,
s), 0.12 (3H, s).

2-(4-(4-(3-Chloro-2-hydroxypropoxy)phenoxy)phenoxy)-N-methylacetamide (123)

To a solution of 122 (26.8 mg, 0.0558 mmol) in 0]

CH,CI, (3.0 mL) was added TFA (200 pL). After = MeHN WK\OO \©\O/\(\CI
stirred for 17 h at room temperature, the reaction 0O OH
mixture was concentrated. The residue was purified by PTLC (AcOEt) to afford 123 as a pale yellow
solid (16.2 mg, 0.0443 mmol, 79%). 'H-NMR (500 MHz, CDCl,) &: 6.94-6.92 (4H, m), 6.88 (1H, d, J =
10.3 Hz), 6.85 (2H, d, J = 9.2 Hz), 6.63 (1H, brs), 4.47 (2H, s), 4.24-4.19 (1H, m), 4.10-4.04 (2H, m),
3.79 (1H,dd, J=5.2, 109 Hz), 3.73 (1H,dd, /= 5.7, 11.5 Hz), 2.93 (1H, d, J= 4.6 Hz). "C-NMR (125

MHz, CDCL,) &: 168.77, 154.18, 152.88, 152.69, 151.66, 119.90, 119.57, 115.71, 115.69, 69.86, 69.06,
67.94,45.92, 25.75. HRMS (ESI) calcd for C,;H,,CINO,CINa 388.0922; found: m/z 388.0909 (M+Na)".

3.8 X MF Ik 9ba DHFTFEMEAD FMEFME

4-(4-(Methoxy)phenoxy)phenol (124)

To a mixture of 4,4-oxydiphenol (91, 1450 mg, 7.17 mmol) and @ AN

K,CO, (1187 mg, 8.59 mmol) in DMF (5.0 mL) was added Mel (486 MeO /©/ \©\OH
pL, 7.80 mmol). After stirred for 3.5 h at 50 °C, the reaction mixture

was diluted with H,0 and AcOEt. The organic layer was washed (H,O and brine) and dried (Na,SO,)
and concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt =
3/1) to afford 124 as a white solid (641 mg, 2.96 mmol, 41%). 'H-NMR (500 MHz, CDCI,) §: 6.92 (2H,

d,J=9.2Hz),6.87 (2H,d, J=80Hz),6.85 (2H,d, /J=9.2 Hz),6.78 (2H, d, /=9.2 Hz), 463 (1H, s), 3.79
(3H, s).

(R)-3-(4-(4-Methoxyphenoxy)phenoxy)propane-1,2-diol (R-125)

To a mixture of 124 (320 mg, 1.48 mmol) and K,CO, (356 o

mg, 2.57 mmol) in DMF (2.0 mL) was added (R)-glycidol | S \©\

(147 uL, 2.22 mmol). After stirred for 6.5 h at 60 °C, the MeO 7 O/Y\OH
reaction mixture was diluted with H,0 and AcOEt. The OH
organic layer was washed (H,O and brine), dried (Na,SO,) and concentrated. The residue was purified
by silica gel column chromatography (n-Hex/AcOEt = 1/2) to afford 125 as a white solid (347 mg,
1.19 mmol, 81%). 'H-NMR (500 MHz, CDCl,) §: 6.92 (2H, d, J= 9.2 Hz), 6.91 (2H, d, J= 9.2 Hz), 6.86
(2H, d, J=9.2 Hz), 6.86 (2H, d, J= 9.2 Hz), 4.12-4.08 (TH, m), 4.05-3.99 (2H, m), 3.87-3.82 (1H, m),
3.80 (3H, s), 3.78-3.73 (1H, m), 2.59 (1H, d, J= 4.6 Hz), 2.01 (TH, dd, /= 6.3, 5.7 Hz).
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(S)-3-(4-(4-Methoxyphenoxy)phenoxy)propane-1,2-diol (S-125)

To a mixture of 124 (320 mg, 1.48 mmol) and K,CO, (376 XN 0]

mg, 2.72 mmol) in DMF (2.0 mL) was added (S)-glycidol MeOO \©\0/\;/\OH
(147 uL, 2.22 mmol). After stirred for 6.5 h at 60 °C, the ~

reaction mixture was diluted with H,0 and AcOEt. The

organic layer was washed (H,O and brine), dried (Na,SO,) and concentrated. The residue was purified
by silica gel column chromatography (n-Hex/AcOEt = 1/2) to afford S-125 as a white solid (325 mg,
1.12 mmol, 76%). 'H-NMR (500 MHz, CDCl,) §: 6.92 (2H, d, J= 9.2 Hz), 6.91 (2H, d, J= 9.2 Hz), 6.86

(2H,d, J=9.2 Hz), 6.86 (2H, d, J= 9.2 Hz), 4.13-4.08 (1H, m), 4.05-4.00 (2H, m), 3.87-3.83 (1H, m),
3.79 (3H, s), 3.78-3.73 (1H, m), 258 (1H, d, J=4.6 Hz), 1.99 (TH, dd, /= 6.3, 5.7 Hz).

(5)-
5-((4-(4-Methoxyphenoxy)phenoxy)methyl)-2,2,3,3,8,8,9,9-octamethyl-4,7-dioxa-3,8-di
siladecane (S-126)

To a mixture of R-125 (347 mg, 1.19 mmol) and O

imidazole (524 mg, 7.69 mmol) in DMF (5.0 mL) was Meo/©/ \©\O/Y\OTBS
added TBSCI (697 mg, 4.62 mmol). After stirred for 3 h OTBS

at room temperature, the reaction mixture was diluted with H,0 and AcOEt. The organic layer was
washed (H,O and brine), dried (Na,SO,) and concentrated. The residue was purified by silica gel
column chromatography (n-Hex/AcOEt = 5/1) to afford S-126 as a colorless oil (654 mg, 1.26 mmol,
quant.). 'H-NMR (500 MHz, CDCIl,) &: 6.92 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 8.1 Hz), 6.85 (2H, d, J=
9.2 Hz), 6.84 (2H, d, J= 9.2 Hz), 4.06-4.02 (2H, m), 3.85-3.81 (1H, m), 3.79 (3H, s), 3.64-3.63 (2H, m),
0.89 (18H, s), 0.11 (3H, s). 0.099 (3H, s), 0.063 (3H, s), 0.061 (3H, s).

(R)-5-((4-(4-Methoxyphenoxy)phenoxy)methyl)-2,2,3,3,8,8,9,9-octamethyl-4,7-dioxa-3,
8-disiladecane(R-126)

To a mixture of S-125 (325 mg, 1.12 mmol) and /©/ \©\

imidazole (499 mg, 7.33 mmol) in DMF (5.0 mL) was MeO ~oTBS
added TBSCI (614 mg, 4.07 mmol). After stirred for 2 h OTBS

at room temperature, the reaction mixture was diluted with H,0 and AcOEt. The organic layer was
washed (H,O and brine), dried (Na,SO,) and concentrated. The residue was purified by silica gel
column chromatography (n-Hex/AcOEt = 5/1) to afford R-126 as a colorless oil (603 mg, 1.16 mmol,
quant.). 'H-NMR (500 MHz, CDCIl,) &: 6.92 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J= 8.1 Hz), 6.85 (2H, d, J=
9.2 Hz), 6.84 (2H, d, J= 9.2 Hz), 4.06-4.02 (2H, m), 3.85-3.82 (1H, m), 3.79 (3H, s), 3.64-3.63 (2H, m),
0.89 (18H, s), 0.11 (3H, s). 0.097 (3H, s), 0.063 (3H, s), 0.061 (3H, s).
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(R)-2-((tert-Butyldimethylsilyl)oxy)-3-(4-(4-methoxyphenoxy)phenoxy)propan-1-ol
(R-127)

To a solution of §-126 (654 mg, 1.26 mmol) in THF (2.0
mL) was added AcOH/H,O/THF (8.0 mL/2.0 mL/2.0 mL). | |

After stirred for 23.5 h at room temperature, the reaction MeO Z Z O/\‘/\OH
mixture was quenched with 2N NaOH ag. and diluted with oTBS
AcOEt. The organic layer was washed (NaOH ag., NaHCO, aqg. and brine), dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to
afford R-127 as a pale yellow oil (255 mg, 0.630 mmol, 50%). 'H-NMR (500 MHz, CDCl,) §: 6.92 (2H,
d, /J=9.2Hz),6.90 (2H,d, J=9.2 Hz), 6.85 (2H, d, /=9.2 Hz), 6.83 (2H, d, /= 8.6 Hz), 4.13-4.09 (1H,
m), 3.95 (1H, dd, J = 5.7, 9.7 Hz), 3.90 (1H, dd, J = 6.3, 9.2 Hz), 3.79 (3H, s), 3.76-3.72 (1H, m),

3.70-3.66 (1H, m), 1.98 (1H, dd, J= 5.2, 7.5 Hz), 0.92 (9H, s), 0.15 (3H, s), 0.13 (3H, s).

(S)-2-((tert-Butyldimethylsilyl)oxy)-3-(4-(4-methoxyphenoxy)phenoxy)propan-1-ol
(S-127)

To a solution of R-126 (603 mg, 1.16 mmol) in THF (2.0 0

mL) was added AcOH/H,O/THF (8.0 mL/2.0 mL/2.0 mL). @ @\

After stirred for 185 h at room temperature, the reaction MeO Z Z O/\;,/\OH
mixture was quenched with 2N NaOH aqg. and diluted with oTBS
AcOEt. The organic layer was washed (NaOH ag., NaHCO, aqg. and brine), dried (Na,SO,) and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 3/1) to
afford S-127 as a colorless oil (222 mg, 0.549 mmol, 47%). 'H-NMR (500 MHz, CDCL,) &: 6.92 (2H, d,
J=9.2Hz),6.90 (2H, d, /J=9.2 Hz),6.85 (2H, d, /= 9.2 Hz), 6.83 (2H, d, J=9.2 Hz), 4.13-4.09 (1H, m),
3.95 (1H,dd, J=5.8,9.2 Hz), 3.90 (1H, dd, J= 6.0, 9.4 Hz), 3.79 (3H, s), 3.76-3.72 (1H, m), 3.70-3.67
(TH, m), 1.98 (1H, dd, J=5.2, 7.5 Hz), 0.92 (9H, s), 0.15 (3H, s), 0.13 (3H, s).

(S)-tert-Butyl((1-chloro-3-(4-(4-methoxyphenoxy)phenoxy)propan-2-yl)oxy)dimethylsil
ane (S-128) o

To a mixture of R-127 (255 mg, 0.630 mmol) and Et,N /©/ | N
(351 pL mg, 2.52 mmol) in CH,Cl, (6.0 mL) was added MeO =
MsCI (97.6 uL, 1.26 mmol). After stirred for 3 h at room

oY el
OoTBS

temperature, the reaction mixture was diluted with H,0 and CHCI,. The organic layer was washed (H,0O
and brine), dried (Na,SO,) and concentrated. To a solition of the residue in DMF (2.0 mL) was added
LiCl (32.0 mg, 0.756 mmol). After stirred for 3 h at 80 °C, the reaction mixture was diluted with H,O
and AcOEt. The organic layer was washed (H,0 and brine), dried (Na,SO,) and concentrated. The
residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford S-128 as a
colorless oil (164 mg, 0.387 mmol, 62%). 'H-NMR (500 MHz, CDCL,) §:6.92 (2H, d, J=9.2 Hz), 6.91 (2H,
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d,J=9.2Hz),6.85 (2H,d, J=9.2 Hz),6.84 (2H, dd, J=9.2 Hz), 4.22-4.18 (1H, m), 4.01 (1H, dd, J= 5.4,
9.4 Hz),3.91 (1H,dd, J=5.7,9.2 Hz), 3.79 (3H, s), 3.67 (1H,dd, J=5.1, 11.2 Hz), 3.59 (1H, dd, J= 5.4,
11.2 Hz), 0.91 (9H, s), 0.15 (3H, s), 0.12 (3H, s).
(R)-tert-Butyl((1-chloro-3-(4-(4-methoxyphenoxy)phenoxy)propan-2-yl)oxy)dimethylsil
ane (R-128) o

To a mixture of S-127 (222 mg, 0.549 mmol) and Et,N /©/ @\

(306 uL mg, 2.20 mmol) in CH,CL (6.0 mL) was added MeO Z>0™>"al
MsCl (85.0 ulL, 1.10 mmol). After stirred for 80 min at OTBS
room temperature, the reaction mixture was diluted with H,0 and CHCI,. The organic layer was
washed (H,O and brine), dried (Na,SO,) and concentrated. To a solition of the residue in DMF (2.0 mL)
was added LiCl (74.7 mg, 1.76 mmol). After stirred for 6 h at 80 °C, the reaction mixture was diluted
with H,0 and AcOEt. The organic layer was washed (H,O and brine), dried (Na,SO,) and concentrated.
The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford R-128
as a colorless oil (153 mg, 0.362 mmol, 66%). 'H-NMR (500 MHz, CDCL,) &: 6.92 (2H, d, J = 9.2 Hz),
6.91 (2H,d, J=9.2 Hz),6.85 (2H, d, J= 9.2 Hz), 6.84 (2H, dd, J= 9.2 Hz), 4.22-4.18 (1H, m), 4.01 (1H,
dd, /J=5.2,9.7 Hz), 391 (1H,dd, J=5.7,9.2 Hz), 3.79 (3H, s), 3.67 (1H,dd, J=5.2, 11.5 Hz), 3.59 (1H,
dd, J=5.2,10.9 Hz), 0.91 (9H, s), 0.15 (3H, s), 0.12 (3H, s).

(S)-1-Chloro-3-(4-(4-methoxyphenoxy)phenoxy)propan-2-ol (S-95a)

To a solution of §-128 (164 mg, 0.387 mmol) in CH,CI, o

(10 mL) was added TFA (1.0 mL). After stirred o/n at room /©/ \©\

temperature, the reaction mixture was diluted with H,0 MeO O/Y\CI
and CHCI,. The organic layer was washed (H,O and brine), OH

dried (Na,SO,) and concentrated. The residue was purified by silica gel column chromatography
(nHex/AcOEt = 3/1 to 2/1) to afford S-95a as a white solid (98.1 mg, 0.318 mmol, 82%). 'H-NMR
(500 MHz, CDCl,) 6: 6.92 (2H, d, J=9.2 Hz), 6.92 (2H, d, /= 9.2 Hz), 6.87 (2H, d, /= 9.2 Hz), 6.86 (2H,
d,J=9.2Hz),4.21 (1H,td, J=10.9, 5.2 Hz), 4.09-4.03 (2H, m), 3.79 (1H,dd, /= 5.2, 11.5 Hz), 3.79 (3H,
s),3.73 (1H,dd, J=5.8,11.5Hz),2,51 (1H,d, J=5.7 Hz). °C-NMR (125 MHz, CDCI,) &: 155.45, 153.82,
152.33, 151.24, 119.74, 119.41, 11557, 114.77, 69.87, 69.05, 55.65, 45.92. HRMS (ESI) calcd for
C,,H,,0,CINa 331.0708; found: m/z 331.0689 (M+Na)".

(R)-1-Chloro-3-(4-(4-methoxyphenoxy)phenoxy)propan-2-ol (R-95a)
To a solution of R-128 (153 mg, 0.362 mmol) in CH,CI, 0
(10 mL) was added TFA (1.5 mL). After stirred for 17 h at /©/ \©\

~F A~
room temperature, the reaction mixture was diluted with MeO o ¥ d

H

H,O and CHCI,. The organic layer was washed (H,0O and ©
brine), dried (Na,SO,) and concentrated. The residue was purified by silica gel column
chromatography (n-Hex/AcOEt = 2/1) to afford R-95a as a white solid (82.1 mg, 0.266 mmol, 74%).
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'H-NMR (500 MHz, CDCL,) &: 6.92 (2H, d, J = 8.6 Hz), 6.92 (2H, d, J= 9.2 Hz), 6.86 (2H, d, J= 9.2 Hz),
421 (1H, td, J= 109, 5.5 Hz), 4.09-4.03 (2H, m), 3.80-3.77 (4H, m), 3.73 (1H, dd, J = 5.7, 11.5 Hz),
253 (1H, d, J= 6.3 Hz). *C-NMR (125 MHz, CDCl,) &: 155.46, 153.82, 152.33, 151.24, 119.74, 119.41,
115,58, 114.77, 69.87, 69.05, 55.66, 45.92. HRMS (ESI) calcd for C,.H,,0,CINa 331.0708; found: m/z
331.0687 (M+Na)".

fiE 2 132a. 132b D&R AR RENLGEEIMHIEME

Ethyl 4-(4-(4-(allyloxy)phenoxy)phenoxy)butanoate (129a)

This compound is prepared from 92 (221 mg,

0.911 mmol) by meands of GP-A. A white solid @ O@
(345 mg, 0.968 mmol, quant.). 'H-NMR (500 MHz, \/O\”/\/\O = ¢
CDCl,) &: 6.90 (2H, d, J= 9.2 Hz), 6.90 (2H, d, J = 0

9.2 Hz),6.86 (2H,d, J=9.8 Hz),6.83 (2H, d, J= 9.2 Hz), 6.05 (1H, tdd, J=5.2, 10.3, 17.2 Hz), 5.41 (1H,
tdd, J=1.7,1.7,17.2Hz),5.29 (1H,tdd, J=1.2,1.7,10.3 Hz), 451 (2H,ddd, J=1.2, 1.7, 5.2 Hz), 4.15

(2H,q,J=7.1 Hz),3.97 (2H,t, J=6.3Hz),2.51 (2H,t, J=7.5Hz), 2.13-2.07 (2H, m), 1.27 (3H,t,J=7.2
Hz).

<

Ethyl 6-(4-(4-(allyloxy)phenoxy)phenoxy)hexanoate (129b)

This compound is prepared from 92 (233

mg, 0.962 mmol) by meands of GP-A. A white /©/O\©\

solid (382 mg, 0.995 mmol, quant.). 'H-NMR \/o\[(\/\/\o o NF
(500 MHz, CDCl,) & 6.90 (2H, d, J = 9.2 Hz), O

6.90 (2H, d, J=9.2 Hz), 6.86 (2H, d, /= 9.2 Hz), 6.83 (2H, d, J= 9.2 Hz), 6.05 (TH, tdd, J= 5.2, 10.3,
17.2Hz),5.41 (1H,tdd, J=1.7,1.7,17.2 Hz), 5.28 (1H, tdd, /= 1.2, 1.7, 9.2 Hz), 4.50 (2H, ddd, J= 1.2,

1.7,5.2Hz2),413 (2H,q9, J=7.1 Hz),3.92 (2H,t, /J=6.3 Hz),2.33 (2H,t, J=7.5Hz), 1.79 (2H, tt, /= 6.8,
7.2Hz),1.70 (2H, J=7.7,7.5 Hz), 1.52-1.48 (2H, m), 1.26 (3H, J= 7.2 Hz).

tert-Butyl 4-(4-(4-(allyloxy)phenoxy)phenoxy)butanoate (130a)

To a solution of 129a (345 mg, 0.968 mmol) in

THF (4.0 mL), MeOH (2.0 mL) was added 2N OOO

NaOH ag. (1.5 mL) and the mixture was stirred Xo\ﬂ/\/\o o NF
for 17.5 h at room temperature. Then, 2N HCI o

ag. and AcOEt was added to the reaction mixture and the aqueous layer was extracted with AcOEt
three times. Combined organic phase was washed (H,O and brine) and dried (Na,SO,) and
concentrated. To a mixture of the residue, DMAP (31.9 mg, 0.261 mmol) and tbutanol (184 uL, 1.94
mmol) in CH,CI, (4.0 mL) was added EDCI (405 mg, 2.11 mmol). After stirred for 4 h at room

temperature, the reaction mixture was diluted with H,0 and AcOEt. The organic layer was washed
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(H,O and brine) and dried (Na,SO,) and concentrated to afford 130a as a white solid (62.9 mg, 0.164
mmol, 17%). HRMS (ESI) calcd for C,,;H,,O.,Na 407.1829; found: m/z 407.1806 (M+Na)".

tert-Butyl 6-(4-(4-(allyloxy)phenoxy)phenoxy)hexanoate (130b)

To a solution of 129b (382 mg, 0.995

mmol) in THF (4.0 mL), MeOH (2.0 mL) was O OO

added 2N NaOH ag. (1.5 mL) and the >(Om/\/\/\o o7
mixture was stirred for 18 h at room O

temperature. Then, 2N HCI ag. and AcOEt was added to the reaction mixture and the aqueous layer
was extracted with AcOEt three times. Combined organic phase was washed (H,0O and brine) and
dried (Na,SO,) and concentrated. To a mixture of the residue, DMAP (42.4 mg, 0.347 mmol) and
tbutanol (189 pL, 1.99 mmol) in CH,CI, (4.0 mL) was added EDCI (430 mg, 2.24 mmol). After stirred
for 4 h at room temperature, the reaction mixture was concentrated and purified by silica gel column

chromatography (nHex/AcOEt = 3/1) to afford 130b as a white solid (67.8 mg, 0.164 mmol, 17%).
HRMS (ESI) calcd for C,,H,,0,Na 435.2142; found: m/z 435.2118 (M+Na)".

tert-Butyl 4-(4-(4-(oxiran-2-ylmethoxy)phenoxy)phenoxy)butanoate (131a)

This compound is prepared from 130a (62.9

mg, 0.164 mmol) by meands of GP-B. A yellow /©/O\©\

oil (14.2 mg, 0.0355 mmol, 22%). H-NMR (500 >( W o/\&o
MHz, CDCI,) &: 6.90 (2H, d, J= 9.2 Hz), 6.89 (2H,

d,J=9.2Hz),6.86 (2H,d, J=9.8 Hz),6.84 (2H,d, J=9.2Hz),4.19 (1H, dd, J=2.9, 10.9 Hz), 3.97-3.91
(3H, m), 3.36-3.34 (1H, m), 2.91 (1H, dd, J= 4.6, 4.6 Hz), 2.76 (1H, dd, J= 2.3,5.2 Hz), 243 (2H, t, J=

7.2 Hz), 2.05 (2H, tt, J = 6.3, 6.3 Hz), 1.45 (9H, s). HRMS (ESI) calcd for C,.H,,0.Na 423.1778; found:
m/z 423.1754 (M+Na)".

tert-Butyl 6-(4-(4-(oxiran-2-ylmethoxy)phenoxy)phenoxy)hexanoate (131b)
This compound is prepared from 130b
(67.8 mg, 0.164 mmol) by meands of GP-B. /©/O |

A yellow oil (16.7 mg, 0.0390 mmol, 24%). >( W Z o/\(cl)
'H-NMR (500 MHz, CDCL,) &: 6.90 (2H, d, J

=8.0Hz), 6.89 (2H,d, J=9.2 Hz), 6.85 (2H, d, /= 8.6 Hz), 6.83 (2H, d, J=8.6 Hz), 4.19 (1H, dd, J= 3.2,
10.9 Hz), 3.95-3.91 (3H, m), 3.36-3.34 (1H, m), 2.91 (1H, dd, J=5.2,4.0 Hz), 2.76 (1H,dd, /=2.3,4.9
Hz),2.25 (2H,t, J=7.7 Hz), 1.79 (2H, tt, J=7.5, 7.5 Hz), 1.66 (2H, tt, /= 8.0, 7.5 Hz), 1.52-1.48 (2H, m),
1.45 (9H, s). HRMS (ESI) calcd for C,,H,,0,Na 451.2091; found: m/z 451.2065 (M+Na)".

N

tert-Butyl 4-(4-(4-(3-chloro-2-hydroxypropoxy)phenoxy)phenoxy)butanoate (132a)

This compound is prepared from 131a (14.2 /Ej/o \©\
%O W 0 g 0 /\(\CI
10 O



mg, 0.0355 mmol) by meands of GP-C. A pale yellow oil (5.4 mg, 0.0124 mmol, 35%). 'H-NMR (500
MHz, CDCl,) &: 6.91 (2H, d, J=9.2 Hz), 6.90 (2H, d, J= 8.6 Hz), 6.86 (2H, d, J=9.2 Hz),6.84 (2H, d, J
=9.2Hz),4.21 (1H,dd, J=5.2, 10.9 Hz), 4.09-4.04 (2H, m), 3.96 (2H, dd, /= 5.7, 6.3 Hz), 3.79 (1H, dd,
J=5.2,115Hz),3.73 (1H,dd, /=5.8, 11.5 Hz), 251 (1H, d, J= 6.3 Hz), 243 (2H, t, J= 7.5 Hz), 2.06
(2H, tt, J= 6.7, 6.7 Hz), 1.45 (9H, s). "C-NMR (125 MHz, CDCl,) &: 172.56, 154.80, 153.83, 152.31,
151.27, 119.71, 119.45, 115.58, 115.48, 80.38, 69.88, 69.05, 67.39, 45.93, 32.03, 28.12, 24.82.
HRMS (ESI) calcd for C,,H,,0,CINa 459.1545; found: m/z 459.1514 (M+Na)".

tert-Butyl 6-(4-(4-(3-chloro-2-hydroxypropoxy)phenoxy)phenoxy)hexanoate (132b)
This compound is prepared from 131b

(16.7 mg, 0.0390 mmol) by meands of @O\Q

GP-C. A pale yellow oil (11.5 mg, 0.0247 >(Oj(\/\/\o = o "l
mmol, 63%). 'H-NMR (500 MHz, CDCIL) O OH
8:6.91 (2H,d, J=9.2Hz),6.90 (2H, d, /= 7.5 Hz), 6.86 (2H, d, J=9.2 Hz), 6.84 (2H, d, /= 8.0 Hz), 4.21
(TH, dd, J=4.9, 10.0 Hz), 4.06 (1H, dd, J= 9.5, 4.0 Hz), 3.93 (2H, dd, J= 6.3, 6.3 Hz), 3.79 (1H, dd, J
=49,10.6 Hz),3.73 (1H,dd, J=4.9,10.9 Hz), 253 (1H, d, /=5.2 Hz), 2.25 (2H, t, /= 6.9 Hz), 1.79 (2H,
tt, J=6.3,7.2 Hz), 1.66 (2H, tt, J= 7.5, 7.5 Hz), 1.52-1.48 (2H, m), 1.45 (9H, s). "C-NMR (125 MHz,
CDCl,) &: 173.06, 154.96, 153.79, 152.38, 151.11, 119.73, 119.38, 115.57, 115.40, 80.06, 69.87,

69.05, 68.15,45.92, 35.46, 29.02, 28.11, 25.57, 24.83. HRMS (ESI) calcd for C,.H,,0,CINa 487.1858;
found: m/z 487.1827 (M+Na)".

fiE 4 AR-NTD &EFRFH{EY niphatenone

1-Bromotetradecan-2-ol (134)

To a mixture of 1,2-epoxytetradecane (133, 506 pL, 2.0 OH
mmol) and NaBr (274 mg, 2.66 mmol) in MeCN (12 mL) \/\/\/\/\/\)\/Br
was added CeCl,-7H,0 (912 mg, 2.45 mmol). After stirred for 24 h at room temperature, the reaction
mixture was diluted with H,O and AcOEt. The organic layer was washed (H,O and brine), dried and
concentrated. The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 20/1 to
15/1) to afford 134 as a white solid (545 mg, 1.86 mmol, 93%). 'H-NMR (500 MHz, CDCI,) é:
3.79-3.76 (1H, m), 3.65 (1H, dd, J=10.4, 3.4 Hz), 3.38 (1H, dd, /= 6.9, 10.4 Hz), 2.09 (1H,d, J=5.2
Hz), 1.56-1.63 (2H, m), 1.33-1.26 (20H, m), 0.88 (3H, t, J= 6.9 Hz).

1-Bromotetradecan-2-one (135)
To a solution of 134 (326 mg, 1.11 mmol) in CH,CI, (8.0 o

B
mL) was added DMP (708 mg, 1.67 mmol) at room \/\/\/\/\/\)J\/ '

temperature and stirred for 7 h. Then the reaction mixture was quenched with NaHCO, aq., and the

aqueous phase was extracted with CH,CL,. The organic layer was dried and concentrated. The residue
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was purified by silica gel column chromatography (n-Hex/AcOEt = 15/1) to afford 135 as a white
solid (319 mg, 1.10 mmol, 99%). 'H-NMR (500 MHz, CDCL,) &: 3.88 (2H, s), 2.64 (2H, t, J = 7.5 Hz),
1.63-1.55 (2H, m), 1.31-1.26 (18H, m), 0.88 (3H, t, J= 6.9 Hz).

Diethyl (2-oxotetradecyl)phosphonate (136)
To a solution of 135 (214 mg, 0.733) in toluene (4.0 o O

Il
mL) was added P(OEt), (616 pL, 3.67 mmol). After S POE

‘OFEt
stirred for 9.5 h at 110 °C, the reaction mixture was cooled to room temperature and concentrated.

The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 1/1) to afford 136 as
a colorless oil (191 mg, 0.549 mmol, 75%). 'H-NMR (500 MHz, CDCl,) : 4.19-4.12 (4H, m), 3.10 (1H, s),
3.06 (1H,s),2.62 (2H,t, J=7.2Hz), 1.61-1.57 (2H, m), 1.35 (6H, t, J=7.2 Hz), 1.28-1.22 (18H, m), 0.89
(3H, t, /= 6.9 Hz).

(R)-4-((4-(Benzyloxy)butoxy)methyl)-2,2-dimethyl-1,3-dioxolane (138)
To a suspension of NaH (174 mg, 4.39 mmol) in THF (4.0 mL) was

added a solution of (R)-(2,2-dimethyl-1,3-dioxolan-4-yl)methanol Q
(137, 374 L, 3.00 mmol) and 15¢-5 (119 L, 0.600 mmol) in THF SO 0opn
(1.5 mL) at O °C. The mixture was stirred for 1 h, then benzyl 4-bromobutylether (1140 uL, 6.0 mmol)
was added. After stirred for 14 h, the reaction mixture was diluted with H,0 and AcOEt. The organic
layer was washed (H,0 and brine), dried and concentrated. The residue was purified by silica gel
column chromatography (n-Hex/AcOEt = 5/1) to afford 138 as a yellow oil (450 mg, 1.53 mmol, 51%).
'H-NMR (500 MHz, CDCL,) &: 7.36-7.32 (4H, m), 7.30-7.27 (1H, m), 4.50 (2H, s), 4.28-4.23 (1H, m), 4.05
(TH,dd, J=6.3,8.6 Hz), 3.72 (1H, dd, J= 6.6, 8.3 Hz), 3.52-3.46 (5H, m), 3.41 (1H, dd, J=5.7, 9.7 Hz),
1.70-1.65 (4H, m), 1.42 (3H, s), 1.36 (3H, s).

(R)-4-((2,2-Dimethyl-1,3-dioxolan-4-yl)methoxy)butan-1-ol (139)

138 (450 mg, 1.53 mmol) was dissolved in EtOH (10.0 mL) and o
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hydrogenated (1 bar H,) over 10% palladium on charcoal. After O\/\/O\/\/\OH

stirred for 14 h at room temperature, the reaction mixture was

diluted with AcOEt and filtered through a pad of Celite and concentrated. The residue was purified by
silica gel column chromatography (n-Hex/AcOEt = 1/1 to AcOEt) to afford 139 as a colorless oil (288
mg, 1.41 mmol, 92%). 'H-NMR (500 MHz, CDCl,) &: 4.29-4.25 (1H, m), 4.06 (1H, dd, J = 6.3, 8.0 Hz),
3.73 (1H,dd, J= 6.3, 8.0 Hz), 3.67-3.66 (2H, m), 3.55-3.52 (3H, m), 3.47 (1H, dd, J= 5.2, 9.7 Hz), 2.02
(TH, brs), 1.71-1.64 (4H, m), 1.43 (3H, s), 1.36 (3H, s).

(R)-4-((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)butanal (140)

To Dess-Martin periodinane (928 mg, 2.17 mmol) was added CH,CI,

(8.0 mL) followed by pyridine (567 pL, 7.04 mmol). To this mixture #Q
OO~
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was added 139 in CH,CI, (7.0 mL) and the solution was stirred for 5.5 h at room temperature. The
reaction mixture was quenched with Na,S5,0, ag. and NaHCO, aqg., and the aqueous phase was
extracted with CH,Cl,. The organic layer was dried and concentrated. The residue was purified by
silica gel column chromatography (n-Hex/AcOEt = 2/1) to afford 140 as a colorless oil (194 mg,
0.961 mmol, 68%). 'H-NMR (500 MHz, CDCl,) 6:9.78 (1H, t, J= 1.7 Hz), 4.27-4.22 (1H, m), 4.05 (1H, dd,
J=6.6,8.3Hz),3.71 (1H,dd, /J=6.3,8.1 Hz), 3.53-3.49 (3H, m), 3.43 (1H, dd, J=5.2,9.8 Hz), 2.53 (2H,
td, J=6.9, 1.5 Hz), 1.95-1.90 (2H, m), 1.42 (3H, s), 1.36 (3H, s).

(R,E)-1-((2,2-Dimethyl-1,3-dioxolan-4-yl)methoxy)octadec-4-en-6-one (141)

To a solution of 136 (21.9 mg,

0.0628 mmol) in THF (4.0 mL) was #\O O

added NaH (mineral oil, 8.2 mg, 0.205 \A/OM)W
mmol) at O °C, and the mixture was stirred for 1.5 h at room temperature. To this was added 140
(12.7 mg, 0.0628 mmol), and the mixture was stirred for 18 h at room temperature. The reaction was
diluted with H,0 and AcOEt. The organic layer was washed (H,O and brine), dried and concentrated.
The residue was purified by silica gel column chromatography (n-Hex/AcOEt = 5/1) to afford 141 as
a colorless oil (6.7 mg, 0.0169 mmol, 27%). 'H-NMR (500 MHz, CDCL,) &: 6.82 (1H, td, J= 6.9, 16.0 Hz),
6.11 (1H,td, J=1.6, 16.0 Hz), 4.29-4.24 (1H, m), 4.06 (1H, dd, J=6.0,8.0Hz), 3.72 (1H,dd, /=6.3, 8.1
Hz), 3.53-3.48 (3H, m), 3.43 (1H, dd, /=5.5, 10.0 Hz), 2.52 (2H, t, J= 7.5 Hz), 2.29 (2H,td, /J=7.3, 7.3
Hz), 1.78-1.73 (2H, m), 1.62-1.58 (2H, m), 1.42 (3H, s), 1.37 (3H, s), 1.29-1.25 (18H, m), 0.88 (3H, J=
7.2 Hz).

(S,E)-1-(2,3-Dihydroxypropoxy)octadec-4-en-6-one (24)

To a solution of 141 (20.3 mg, QH O

0.0512 mmol) in THF (0.80 mL) was HO AL O~
added conc. HCI (40 pL) at room temperature. After stirred for 17.5 h at room temperature, the
reaction mixture was diluted with AcOEt and H,0. The organic layer was washed (H,0 and brine), dried
and concentrated. The residue was purified by silica gel column chromatography (AcOEt) to afford
24 as a white solid (6.8 mg, 0.0191 mmol, 37%). 'H-NMR (500 MHz, CDCL,) &: 6.83 (1H, td, J = 6.9,
15.5 Hz), 6.12 (1H, td, J= 1.4, 16.0 Hz), 3.88-3.84 (1H, m), 3.73-3.70 (1H, m), 3.66-3.63 (1H, m),
3.54-348 (4H, m), 252 (2H,t, J=7.7 Hz), 2.52 (1H, d, J= 2.6 Hz), 2.29 (2H, tdd, /= 6.9, 6.9, 1.2 Hz),
2.04 (1H,dd, J=5.2,6.9 Hz), 1.79-1.74 (2H, m), 1.61-1.58 (2H, m), 1.29-1.25 (18H, m), 0.88 (3H, J=
6.9 Hz). "C-NMR (125 MHz, CDCL,) §: 200.86, 146.03, 130.51, 72.49, 70.73, 70.43, 64.12, 40.43,
31.92,29.64, 29.50, 29.45, 29.35, 29.12, 28.09, 24.27, 22.69, 14.13. HRMS (ESI) calcd for C,,H,,O,Na
379.2819; found: m/z 379.2821 (M+Na)™".
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