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Sorafenib (1) is the first drug which was approved to treat advanced liver
cancer which is cause of death and advanced renal cancer patient. The multikinase
properties and low bioavalibities of sorafenib were showed unwanted side effects.
Moreover, sorafenib is containing urea part, usually aggregated with itself and other
plasma proteins. Herein, we reported a new series of sorafenib analogues as highly
potent anti-Hepatocellular Carcinoma activities inhibitors. The new series was
challenged our group to replace urea position of sorafenib which is a pharmacophore
by 1,2,3-triazole. Obviously, most of the synthetic compounds selective with Huh7
instead of HepG2 and increasing of hydrophobicity of phenoxy substituents are also
enhancing the potency of each inhibitor. The relation between substituent position
and activities showed that para-substituted exhibited superior inhibitory activities
compared with ortho- and meta-position. The multiple substituents were unaffected
to the cytotoxicity among the various difluoro-substituents. The most powerful
inhibitors of this series is 11f (R = d-tert-butyl), display less potency than sorafenib
about two folds (sorafenib: ICsq = 2.93 pM, 11f: IC5y = 5.67 uM). The candidate
molecule exhibited anti-cell migration and anti-cell proliferative activity are inclined

in the same way as increased compound concentration.
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Oceania
(0.73%)

LAC*

(7%)
Africa
(7.3%)

North Asia
America (57.3%)
(7.3%)

Europe

(20.3%)

Population Number

[ ] Asia 5477064
] Europe 1943 478
] North America 698 266
|| Africa 693 487
[ ] *Latin America and the Caribbean 672 758

Oceania 69974
Total 9555027
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Lung
1761007 (18.4%)

Other cancers
3422417 (35.8%)

Colorectum
880 792 (9.2%)

Stomach
782 685 (8.2%)

Prostate
358 989 (3.8%)

Liver
781 631 (8.2%)

Pancreas
432 242 (4.5%)

Oesophagus Breast
508 585 (5.3%) 626 679 (6.6%)

Total: 9 555 027 deaths
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antiinflammatory activity, antitubercular activity, anticancer activity, antileishmanial

Y

activity, antimicrobial activity, antiviral activity ag antibacterial activity?® uena1nHUgl

AMULADYTHBNITEUIUANS Metabolism Tusianednaie?

ndgyinaniundenulsznauiuauaInnsalun15eangMEN9TININLASNIWNEY

=

Aansued 1,2,3-triazole” {idpdsdianuaulanazyinisimunluanasinwvilsausseiuli

LY VA v

~ a a v O ¢ 8 o Y yvaa X a & v o ax
NﬂﬁzaVIﬁﬂqWIUﬂ']iﬂUEJQLelfaaﬂJgLﬁﬂﬁUiﬂﬂEJﬂleu I@EJIUQ']U'J EJu%JJ'JQEJI@Vﬂﬂ'ﬁ@@ﬂLL‘U‘U’Jﬁﬂ'ﬁ

Usuasulassadramaniiveddesifivlaenisiiluana 1,2,3triazole wWinndudiumils



yosluana welilivszAnsnmmdunissudasadusiuivuasdiantinandunamans
(Pharmacokinetics) fidsuntasly Snidwmivinazansaaanatrafesiiinannslden
68name Tnevnisesnuuy duasied waznageuauaansalunsduduraduzideiv
wSeunednwiauduiusiddasiadiaiuniseengninisianin (structure-activity
relationship) TngvinsnegeuiuaauzswWuyiln HepG2 wag Huh7 n13An¥1 Molecular
docking saulUfievinnisnaaay cell migration wag anticell proliferation dedunisdudu

nsfudwaduziSadnene

1.3 IngUsaeAvasnuilg
1. \WeeanuuukazduaieluanadausuulgsNauniunui aryl urea Ay 1,2,3-

'
' )=

triazole MADUADAUIMMIULUTUNTNYUNUAYLAF199 (substituted benzene)id
wnlinlunmsdudasanugiSaiueiin HepG2 way Huh? 16

2. vedpuANaNITalun1sdusgaauzideRuIlia HepG2 wag Huh7 wagfnun
ANUFUNUSLTLATIETAUNITORNNENTTINN (structure-activity relationship)

o =

VOIANTNAUWATIZIYY

3. @nw cell migration kaw anti-cell proliferation ¥84an3A9na1 sulUdevinaa

< a 3 ol = U ) a

AMuduiwrssadUIs UM unua WLy

4. @nw1ouUnsnsen (interaction) senialsnaansizilanueulaianieg n1sanel

Tuanaa1sinis tevienudlawazudeyalunisiauituesdely



UNi 2
UALMNYIVS
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2.1 U234 (cancer) KaTNISNANYNUS

9

sala

waduzise fewadfifiannuaiuisalunisiusiuiufiinund ladgnunsaniuaunis
WSAUlakaTNISHULLAR b ifmﬁqmmsaqﬂmmLLazLLWi’ﬂizmalﬂ&gqsﬂmfﬂmjﬁai’mz
3u9 WBnde 1Fundn Malignant tumor Tnefluzidsanunsawtieantéilu 4 svee Ao szuy
ilosen (tumor) seE¥a818uUIn (benign) Srzanaly (malignant) WagTLUTUNINTEINY
(metastasis) muansu’® Ineszeriiniuazaosiu Wussesiinmanuldenuiannsasne
Timeld uieedlsfnalulssvnsduluajinasiantlussesfiauwarddadussoenw

senusaliatu1sasnelal? nszurunisnvlmanlsauziSinnazeiadanduwana19iuy

[

—

'
[y [

Fuegiutadenriiiialsauess naiauesdunyydaunsanevuldvaleduniaieiu

3

a a a a o Y o = Ao v 1
913LNANANMUNAUNAVBIEU Receptor Wiaiﬂimu@rﬂ@WQWUQWWqﬂquWQU@MﬂqﬁLL‘UQlejaa

- 1 ]

wian1smevenYad Insdiulnanisifinuzsazinaiiuauiaunflunsdsdygyiandg
Wadlne WU Receptor Tyrosine Kinase (RTK) Fadu Enzyme-linked Membrane
Receptors wag MAPK cascade' el Receptors, enzymes %39 targets ﬁﬂﬁi};ﬁﬁ&l’ﬁm
fun1siiaugSeiu Lawn Tyrosine kinase signaling ¥finf19¢ 19y Vascular Endothelial
Growth Factor Receptor (VEGFR), Platelet-derived growth factor receptor (PDGFR), Raf
kinase, c-KIT wag RET 1Jumy!®2122 30 M AT S VTIN5 UV D 9 Receptors,

enzymes %38 targets #1939 NiRaunAwaiils Aazamnsndudanisiiauzsaiule

2.2 WwARUSIRU (Human liver cancer cell lines)
waduSeiuivatevialaewsazyiaiianuuand19iuTuegfiuwaiun wazaay

a aa ! [y 1 A v LY B v a v s Y a
Haun@Anuana19iu Tusuidesise MAvrtesdunzssudenldigaduzissduein HepG2

Wa HUh7 Faufazuiladanuwanmeny A

HepG2 Wuwadfiaunse differentiate Uiy Hepatocyte 166 Hu cell line Ailsiun
nfheuzSsureiiuiiieny 15 ¥ Usznausie chromosome 55 ¢ Inewadvilnildn
WA® plasma protein LWu transferrin fibrinogen, plasminogen tag albumin %qmzﬁums

$1197UV99 Growth hormone 19!



Huh7 Juadfianunse differentiate T8 Hepatocyte 167 1w cell line #ildunann
fUnouzifediume Afleny 57 U vmadu Wl 1982 el Huh7 18y immortal cell line 7

q

\Am point mutation M8 p53 dnlglun1sfnwiieniu kinase inhibitors®

2.3 BAY 43-9006 (Sorafenib)

BAY 43-9006 I¢gnéunuinduluianafianunsndudanisviieuues Raf kinase lnsn
Bayer wag Onyx 1l 1995 Ingldinaila high-throughput screening mﬂimaqaﬁ”’wm
200,000 laana? desiougnidondt Sorafenib nsdunuiifugaSusuiivinliinisonats g

nauaulalunsnwwazimunnuautiveduanafing

Tul 2001-2004 Scott M. Wilhelm wazangldyinmsunluanadanariuminmsfinugnimg
Fram wuinfinuanansalunisduds Rafl-kinase AN ICs, = 6 nM Bnvsdsanansadiud
Kinase enzyme duelél 1u wild-type B-Raf, oncogene B-raf’ ™™ VEGFR1 2 uag 3 53U
&9 PDGFRB ua FGFR1 8n6ng #amnsedi 122

ms1a7t 1 uansnuangsaluntstiudanisinenees Kinase target wiafne annn1sAnen

WUU /n vitro

Kinase target In vitro ICsx
Raf-1 6
Wild-type B-Raf 25
Oncogenic B-Raf *" 38
VEGFR1 26
VEGFR2 90
Murine VEGFR3 20
Murine PDGFRB 57
Flt-3 33
P38 38
c-Kit 68
FGFR1 580

1on21nil Paul T.C. Wan uagamy 1avinn1sAnun X-ray crystallography $g#319 B-

Raf kazlas1Wiu WeAnw) interaction U8l AU IA8INAITANWINUINLBIINTLYIN

21,33 & &

sywinaeulesl (Enzyme) Audgugs (inhibitor A98l (N9 5)



1. nygidevesiduduiniuselelasiaufulvsiu 2 fuse lnsilulngan
avpRUinfiunAITUBNTIanuIuItIwes Glus00 way Munimiveliaiin
Aululasiauaiendnues Asp593

2. lulnsiausznonvurlniiuaunsafiunisisgaduleds 5 a1 e
WU uAuUudulagindunsAsenu ATP binding pocket Way
wenINLSufnaunsaindunsAsefulteslsinfnlésn 3 19 Ao Trp530,
Pheb582 ag Phe594

3. lulpsiauezmouves Methyl amide auszlalasiauiuaisueiiaanevan
294 Cys351

4. 73 Trifluoromethyl phenyl tAa " lipophobic interaction iU hydrophobic

pocket Tinsgwie OC wae QLE Helix

ANA 5 LAAILATIAS19MIANINNISANNANTEIN9Ye9 s 1D uLas B-Raf

MnAInsAnwkazNInaaeuAmaNTRNIge1see vedesduniaainii 10

U aunseiielud 2005 asdn1sermsuazen Ussmeaansgowsnildoydflmlesfidudued
o =Y . A v A

anunsaldlunisfnviugiiaiuszergnany (advanced liver cancer) luganianisAife

Nexavar® wagladniseygalilderilunisinuwginglulssmadus sely saulutiaing

naagoun1s iUl duedunzisaiuszeganaiu (Advanced hepatocellular carcinoma)

aﬂﬁjﬂn’ 22,27



Y] PN a Yo Y] 2 YN U av § Y a'
nasndlesiulasuniseeusuainesanisemsuazen laddnidelnaimaulan
gymsAnwiariauie s idunniu Inelul 2012 Peng Wu Lavaug Las1891uns

WRDUASHSENTENINsHUAU VEGFR-2* dauand Tunwi 6

899 1047
1044 @ =
48

Val
898

........

lle g F’he
892 . - ': SO et m
Glu \...-- .
@ 9 .
lle
888

AN 6 ATNLERISURSASEN5EWIN VEGFR-2 fiulesnfifiu
MnuamsAnwnuda lwsitiusl interaction #o VEGFR-2 ¢t
1. 29 Trifluoromethyl phenyl 4in Hydrophobic interaction fiu
Hydrophobic pocket
2. vajgiSeiiaiusglalnsiauiu Glusss way Aspl046

1y Picolinamide winnusglalasiauiu Cys919

innsihelesilululd fenuiamsafiudasnisseatinvesUieunsediv

WnTuYsEI 50% wingslsinugaditieunesseiliamnsaldlesidulunsshwuss

Y

Y o < dl ¥ = ¥ o % aa ¥ Ll 1
Auladsa erallssnnuatiades wazdediavedlesifivlunisldervesiirouwsazau
aa Y Y] < o Yo ) v aja o § Y a & = v °
nsafigUaenduinduguasiaslasunisshwisgelesiiivenwiliiinn1shes1deweyi
nssnwilaeldlasfitvarugluduensiingu lawn Sinsfifiu (Regorafenib) Fauenid

pharmacologically potency genin lasaiiu™>’
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2.4 nalanstud uaduzidevaslas i

mﬂmiﬁﬂwmalﬂmsé’uéjﬂmL%WEN Multi-kinase inhibitors @& Bevacizumab,
sunitinib wae Sorafenib wuindinalnnisvhauiiunndnetu Taefl Bevacizumab wanun91n
walulad Recombinant DNA Hulusiiurdianilsiivimidnfilu Antibody asvimrdfilunis
fFuds n3evdeoalulanadyqyiad (Signal molecule) n3odunua (Ligand) ¥aa VEGF
(Receptor tyrosine kinase ) vivthiduluanadyaadmiunisairmasadonlmiili
TiAnniseneloudaaa (Sienal transduction) (awdi 7)% %

Ligand

Ati-VEGF antibody =

(benvac zumab) - @

VEGFR-1 VEGFR-2

AMNA 7 N58ugen1svinuYed VEGFR Tag Bevacizumab

Sunitinib WY EANTWN15UEY Downstream signal ¥84 VEGF lagn 158 udauuy
WY9TUW Ul Catalytic domain w89 VEGE maldluiinnasadreviasnidenlud Wil

Sunitinib Jugnfifinadnafesgeunn®

Sorafenib Ywiilunsfudauuntaduusn VEGFR wulieafufu Sunitinib i
Tilsifinnsasmaondenlnl waviinadradesiivesnd diedloutunadnafssanmslden
Sunitinib Lﬁadmﬂ Sorafenib @1u1508U 5’5\‘1 Intracellular kinases CRAF, BARF, mutant-
BRAF cell surface kinases KIT, FLT-3, VEGFR-2, VEGFR-3 way PDGFRB ¢ Taedl kinase
s eatestunisadromaendonlny sty Sorafenib Ssannisivadewdenvenilosen
v lFannisesyivinveaiiesen wasdaunsaduds Raf, MEK, ERK pathway dena
AIUANNTEUIUNT Transcription vinlildiinnsasmaendenlviuaznisvenesmivedsad

Taonee’® >
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a1 =

aglsfimuuszansnmueselysfivdslidumifianelaninlundvesnisgm
Fugnszuaidon® uaznatrufsssuidosnainnislderdeudrsguiesannsndu Mul-
kinase Inhibitors fianansadud Enzymes uag Proteins 1usuiuann'® yananGdailsnen
wnevibi e uenguldannsadifinssnwle udegdlsinuudiazinisldelesidunly

anansodnorggUaglauu®

\HeannAaantAnisilu Multi-kinase inhibitors vaseles#iiukazAmiuaiuisaly
nsanTuingnszuaidenies Jadawmaliiianatiufewineg annisidevililudagduiing
o [ PN vy a a a £ oA a o o oA
Wnueyiusvedlesduliissansamiasnnduiioanysuanislden aanadiufeed
a B - PR R o Yo e = o =
Anannislden wagsiagnas iivebigdiuauisadisunissnulanitenulufsiaundy
grinwneswindug lngluthgdullenlesituldsunssensulildsnwUielsauzisls

< v 4
wazuzkSalnsoualaone e

2.5 Sorafenib derivatives

Tudagtuiiinifudruauiniaulalunisfinweonuuuluana duaseiuwasegay

q

AasanURcnee elmuinuauTAveeyiusve e lys iy

Trifluoromethyl Benzene
phenyl core
(0]
poSNol0nl
N
F3C N N ~
H H
Liea Picolinamide
Aryl Urea

ANN 8 MNwaEnIlASIaS 19l uLfazaIuYelys T HTU

[

lassasramaeiasslesiivusenaualsdiunididey 3 daulvg Ao 19 Trifluoromethyl
= A v a ] X o Y
phenyl, 8138 N9IUAULIENIT Aryl urea UBNINNUBIUTENBUNIY Benzene core LA

Picolinamide
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2.5.1 nMsAnwuaziUAsuLUadlassaisidummied Picolinamide

TuT 2012 Wenhu Zhan wasaniz® l6dwnsnzei Bis-aryl urea derivatives (2) dau
outtusveslenfliu Tnsvhmsfnweyiusiifinisudsuntasiomn 3 fumds Ao Wasy
‘quJ' amide U89 N-methyl picolinamide \Ju Trifluoromethyl imidazole i halogen uvu
29 Phenoxy LagiUdsunuamgunudivesy Ayl Auansiadu dauanslunind 9 vinis
nadeunanTalunssudneadusde 3 ¥lia MDA-MB-231 (waduwifaduu) BGC-823
(WaduzSINTENIZETNT) LAy SMMC-T721 (Wadusiwiy) wasvadaunsdudanmsveed
You%ad (Anti-proliferative activities) 593 lUSsn1smageuAasnsalunsdud c-RAF
wuin Taednilvgarsnguiifgnslunisdiuds MDA-MB-231 wag SMMC-7721 18lndiAeevde
11NNT1 BGC-823 WarnISUMUT LT E 91y amide ¥89 N-methyl picolinamide #78
Trifluoromethyl imidazole figndganinlas WTuluivad MDA-MB-231 uag SMMC-7721

Uszanad 7 i1 (3; ICs, = 1.21 haz 1.38 uM sauaasiu) wasdl Selectivity findoiwaduzise

¥l MDA-MB-231 uag SMMC-7721 Saduluanaiitaulalumsiluiauisdeld

S L)
Cl
N
Ar\NJ\N A FsC NN 2
H OH HoH
2-3

2

NN 9 UaRIlATIATIIVBY Bis-aryl urea derivatives hagliiananignslun1sduda MDA-MB-

231 Uay SMMC-7721 Afigeuosansnguil
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A1397 2 LanSlASIES U IEnIlATIA519Y4 Bis-aryl urea derivatives

19 Ar GRE] X Ar
RUYLAY nuUWLaY
2-1 E Q 2-10 H g {2
CF4 CHs
2-2 CFs 2-11 H -§@—00H3
4
Cl
23 4 QCI 2-11 cl _§QF
CFs CF,4
2-4 cl 2-12 cl CF3
o ;
Cl
2.5 cl 2-13 cl _§QC|
§ < § I CF4
g F 2-14 cl _;QCH3
W) .
3
27 4 @F 215 cl cl
(o
2-8 cl 2-16 cl 4 Q
. CF4
cl
2-9 0\, 2-17 cl OCHj;
—§OO -5 OCHj
OCHs

soaunlul 2013 Cuirong Zhao wavams® lavinisduasieiluananuisiay 3

Weunuulesiidu lagviniswasuudas 2 dunis naniae wWaguny N-methyl
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picolinamide \Uu indazole derivatives %38 azaindazole derivatives LLawaﬂ'Lmuﬁuu Aryl
urea LU d-chloro,3-trifuloromethyl 158 4-trifuloromethyl (AAW 11) ¥1n15NAEDU
auatuisalunissudasaduyiZerdianneg Ae NC-HE60 (waduzi5aUan), A549
(waduzi5aUen), OS-RC-2 (waaugisaln), HT-29 (waduziSeald), LOVO (wadugiSeanld),
HepG2 (aduzi5eiu), Bel-7402 (waduwi5adu), SGC-7901 (Waaugi3InTEnIzeIms) Lag
MDA-MB-231 (waduzi3aiinua) wuin indazole ring fimruddnluntsdiufuvadusseiin
#149) LLazmiﬁwijmuﬁLﬁu trifluoromethyl %38 halogen fisumiiad 4 fiaudfyduiu
Tngtanzluwad NC-HA60, A549, OS-RC-2, Bel-7402 uay MDA-MB-231 usogslsiniu
arslunguiifieuanansalunmssudaeaduznseiudosninlesiiiu uwaslunguilfinig

WuRiwsawadtesninlasiiy

ol o,
N\ N\ N\
R\
A

N
H H

3 < CF3 -
AN L
cl CFs

a v a v ¢ aa Y .
M9 10 wandlastaianiedvateyiusvedesifiunusenausie indazole waz

indazole azaindazole

azaindazole

U 2014 Zijian Liu wazauz® lavinsduasziluananilesdidududuiuy loy
Mn1s5ulAssas19aIuanwue Ao Biaryl Semicarbazone (6) Mldananwurasles1iiu
wag PAC-1 59uAU thieno[3,2-d]pyrimidine nuclei (5) Il ua1sN@ean1suu1eiay 6 ¢

LAAILLAINA 11
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TN

T

N)\
4

thieno[3,2-d]pyrimidine nuclei

HN/P\),»]\R1
S~ N
> N
' JOJ\ \)i)
N
N)LN,N\ .
H H

5
Diaryl semicarbazone scraffolds

AWM 11 uansnseeantuuluana Sorafenib derivatives Mina1AN1553 WD

thieno[3,2-d]pyridine nuclei iae Diaryl semicarbazone scraffolds



A5 3 wanaununviacig 9 veseyiusles iy

#13 n R1 R2

nuyLAaY
7-1 3 4-morpholine 2,4-Cl
7-2 3 4-morpholine 2,3-Cl
7-3 3 4-morpholine 4-OH
7-4 3 4-morpholine 3-OH
7-5 3 4-morpholine 3-F,4-OH
7-6 3 4-morpholine 3-Br, 4-OH
-7 3 4-morpholine 3-OCHs, 4-OH
7-8 3 4-morpholine 3,5-Br, 4-OH
7-9 3 4-morpholine 3,5-CHs, 4-OH
7-10 3 4-morpholine 3,5-OCHj3, 4-OH
7-11 0 4-morpholine 2,3-Cl
7-12 0 4-morpholine 4-OH
7-13 0 4-morpholine 3,4-OH
7-14 0 4-morpholine 2,4-OH
7-15 0 4-morpholine 2,3,4-OH
7-16 0 4-morpholine 3-F, 4-OH
7-17 0 4-morpholine 3-Br, 4-OH
7-18 0 4-morpholine 3-OCH,, 4-OH
7-19 0 4-morpholine 3,5-Br, 4-OH
7-20 0 4-morpholine 3,5-CH,, 4-OH
7-21 0 4-morpholine 3,5-OCHa, 4-OH
7-22 2 diethylamino 2,3-Cl
7-23 2 diethylamino 3,4-OH
7-24 2 diethylamino 2,4-OH
7-25 2 diethylamino 2,3,4-OH
7-26 2 diethylamino 3-F, 4-OH
T-27 2 diethylamino 3,5-Br, 4-OH
7-28 2 diethylamino 3,5-CH,, 4-OH

16
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)
N
SN CHs
N\ l OH
’ X
_N
NTONTS CHs
H H
7-20

AT 12 uana Sorafenib derivatives fiflauanunsalunisdudagaduzisalannanlungu

YBINTTINAUTLNIN thieno[3,2-d]pyridine nuclei Lag Diaryl semicarbazone scraffolds

91INNTANBIONENNTINIMVBIET 7 TunsiIuLgaduzLie HA60 (waduziielan),
HT-29 (waduziSaald), MKN-45 (wadust3anseinnza1yis) was MDA-MB-231 (aduzisa
WWIUN) WU N5 d-morpholino group ATSUBURTLNUST 4 W89 thieno[3,2-

dlpyrimidine yilsAnansalunsdufugadugiswenaniiivunniduileSsuiisunu

'
I a

Twananfingunuiiluaigesily wazn15iny methoxy MASUBUAILIALIN 3 NSyl
a s A A o 1 Ay . = £ a = o
diiAnTougaUNAWMLY 3 Uag 5 An1uUa18ve9 phenyl ring AwdanaLiiuuINTU (AW
12) Inglutanadsnans (7-20) fiauanunsalunmsdudugaduziiedmsu HA60 wag HT-29
11031510 TAU 30.4 Way 92.6 L1M7 A18AT 1Cso LYI1AU 0.057, 0.039 UM ANUEIAU
UaNANUIEIL1saduguoulyyl PI3KOL kag mTOR WUl dA1 ICs, M1u1n Ae 0.027 uM

way 0.77 pM AINEINU

Tul 2015 Mahmoud M uazpy lavin1sdaasgsiluanadsusuulesitulag
Aa ° A A 2 . . . . .
1 3 guniaiiudsundasly Ae Diaryl Urea, phenoxy ring wag N-methyl picolinamide
(nwd 13) Inefduis Diaryl Urea gniinnisiasundaslagnisildeunsunui (8) uay
Wasuwlasnngiseidueludndvgunuiaeg (9) Inefingunuiidinariduny Aromatic
way Aliphatic ndsanntiuthanslunaaeuwaduziSeviings 58 cell lines aniileldofu
o a I3 < a 14 1 f @ & o 1 1 a CY Y]
Aillaaauzids 9 vila loun waddnden Yon arldlneg szuuussamaiunans damds 59
19 1o siongnyinnn wazinua lagyinsansuiianududy 10 uM 9INNITNARBINUTY 813
Tunguinlugediauannsalunsdugueaduzsaddfninelud wasdllaiuioudiouny

wnuiviaieaiuludruresngueluanuinnisiiingunuiidu Aromatic fauaunsalu
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= 1

[ .{’j I3 < Y 1 A . . Al 1 a . a
ﬂ’ﬁEJ‘UENL"'Zia’ﬁllzLi\iiﬂﬂﬂ’]’]ﬂ’]iuﬁgl,mu‘iflmu Allphatlc IG]EJLQJ@M&JULLVIUVIUN aromatic UsLIgd

' ¥
aa = 1

Diaryl Urea i lipophilicity qvﬁuwﬁqwéwqwu L 29 trifluoromethyl phenyl %59 24

2 v Aaa & A v & 13 I a i a
chlorophenyl 1usiu luanafidfianfefausadudueaduziia 58 viia wariiA1afeved

1
(9 =

Jovarnsdudageaniia 99.64 % Ae luianail 10

Y 9

N’N N’N
0 /E;[OVLJ\@\R1 0 /@OJOFQ\ Ri
Ra- A F R3)J\N F
9

H H H
8

N-N
cl o OJO\>\©\U
F3c: i HJ\H : :F

8-8

ANN 13 LanalAsIas19aneiiueg Sorafenib derivatives MUAsULUANATIASE 3 ANWIALY
A9 Diaryl urea, phenoxy ring ez N-methyl picolinamide

AT G LARSLATIES 19N ANVBIBUNUSLY S TY

a3 R1 R2 819 R1 R2
RUYLEaY nugLaY
8-1 H @ 9-1 H Qm
cl
8-2 H Qm 9-2 H @
Cl CFs
8-3 H @ 9-3 H Qm
CF, CF,
8-4 Cl Rt 9-4 H CFs3
c Fs




M1519 5 (f0) wandlasasiamaniiveseyiusles iy

19

&3 R1 R2 &3 R1 R2
NnUYLaY nuyLaY
8-5 cl @ 9-5 cl QCI
cl
8-6 cl Qm 9-6 cl @
cl CFs
8-7 cl Q 9-7 cl Qm
CFy4 CF,
8-8 cl QC, 9-8 cl CFs
CF, Q
CFy
8-9 OMe ) ) 9-9 OMe @
8-10 OMe @ 9-10 OMe Qm
cl
8-11 OMe QC, 9-11 OMe @
cl CFs
8-12 OMe @ 9-12 OMe Qm
CFy CF,4
9-13 OMe F3

sl

Bl
w

Tul 2016 Mingze Qin uwavamz® lalin1sAnwiroyiusveslesinidulayla

MnN13AnwIN1sUaguLUaedlAsIase 3 funUe A Nyunuiuy Aryl Urea N5ty

wQaa%‘uazmam 89UU8 Phenoxy warn15iuagusIumus Picolinamide Wy 1,2,4-triazole

(a1 14) sion5eangnEn1sTinImiu HT-29 (waduzi3aanld), Ha60 (waduzisslen) Lay
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MDA-MB-231 (waduzisuauy) lagluianaiffignfeluiana 10-1 lnga15ainaiaIunsn

a {

FudusaduviSmnsialanninles iy (10-1; ICs, = 0.90, 0.85, 1.54 WAL 6.73 UM

q

muany, lesidy; 1ICs, = 3.37, 2.25, 3.08 way 8.42 uM auaau) lasaasnavesansnguil
fauausalun1sdudinisvenefilveagas medbuaulseilnvinnisnageulagldmaile

Flow cytometry

0 Y Ri /é“\N
I_\ (o) X _ N\N )
LS T e L
H H

R

10

N’N\>
|
Cl o O\GKI\N
F3C: i ‘NJ\N’ : :F N 8
H H \

10-1 (\\

AN 14 LARILATIAS19M9ALUBY Sorafenib derivatives Myinn1siUasuwladlasiasng 3

AU

=

2.5.2 MsAnwIN1SUAsULUAINALYLSG Benzene core structure

N v av 1

fn3dedruniaulalunisiauilaseai’s Benzene core Tinyununvinsineg

wnun3ldae Benzene lifivafunui Tagarnnasfinwsinggnudn Benzene Niivyjunuindu

15, 45

g1latau (Halogenated benzene) diUsgansanlunisduduvaauziseiulan > awnsa

A v ' a ! A Yo o I3 (% a
EJU‘EJUVLWR]’W‘EJ'VUU@WN"‘] ‘Vll@i‘Uﬂ']iEJ@lli‘U"\ﬂﬂ@ﬂﬁﬂ?i@’ﬁﬁ?ﬂlﬁ%ﬂ?ﬂi%L‘Vlﬂﬁ‘lﬁii@l,lliﬂ’] (FDA)

U Levantinib (11)* % wag Tivozanib (12)* " \ueiddudsznevvesimanailu 2-

=]

chlorinated benzene AsuanslunIng 15 uona1nidadl Regorafenib (13)* % Alasunis

¢ =

Susesnesdnisemskazeniteldlunissnviwadusiiaiulusseranaiu (Advanced
Hepatocellular carcinoma) \ugnddufiaes (Second line treatment) 583971 Sorafenib
Tneiluanatiusznoulude 2-fluoronated benzene wazillassasrsillndiAssiu sorafenib
Guagrannunnssfufismgunuiiviauuiuviidulaelassaimosasinanuandy

@

AR 15 wazAn 1Cs, Tun158uee Tyrosine kinases Yasgnsauviinifianaanslilunis

= -
N 635, 45-47
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ATy 0
o —
saadVe o
o ~o
P O . .
HN" X0 Lenvatinib ~ Tivozanib
11 12
O
Cl 0]
ol Senet
N
FsC N~ N Z
H H F

Regorafenib
13

AWM 15 DIMUERdanslasEsanIaiives Levantinib, Tivozanib

AN91971 6 waneA1 IC50 vas Lenvatinib, Tivozanib l.ag Regorafenib #ia Receptor

tyrosine kinase ¥8inn199)

Receptor ICsy of Lenvatinib | 1Csy of Tivozanib | ICs of
Tyrosine Kinase Regorafenib

VEGFR-1 22 30 13
VEGFR-2 4 6.5 a2
VEGFR-3 52 15 a6
PDGFR-B 39 49 22
c-Kit - 78 7

FGFR-1 - 530 -

2.5.3 MMsAnwLazAnuUasusauaLiiue Aryl Urea
Wesannlesiduiiauaiunsalunisgeduingnssuadenlates lagiinainnisgn
metabolite Tug19n18919y Picolinamide 3uiiin demethylation wazifin hydroxylation e

Ko a . . A o ' a a v & &
UDAINUYILNR gLucuromdatlon V]W’]LL‘WUQQL?U@ﬂ@T&J u@ﬂ‘ﬂ']ﬂu%ﬂﬂ%ﬁﬂﬁﬂl,ﬂu Hydrogen

bond donor wag Hydrogen bond acceptor vil#e1aLia interaction fiu plasma protein
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YA v o

ledneunazlu target la siblutaglusuiifiderinseenwuunazdunssiouiusues

Tes ARUIneyNASENUNAL LS Y
EURT)

Tud 2017 Min Wong uagame? lévin1sAnuignives Sorafenib derivatives lng
ﬁ']mﬁl,ﬂ?iaml,ﬂamyj Urea 1 4,5-dihydro-1H-pyrazole vianun 4 ngu @e 4,5-dihydro-

1 H-pyrazole (14) FafUAI LY IV IR U Anulay 45-dihydro-1H-pyrazole-1-

=

carbothioamide (15) fiaqusunisvasiuseeiduiu duansdunin 2.11 uagnagaunis
Fudiwadusiss 4 vinfe A549 (waduziSsen), HepG2 (waduzi5eiu), MCF-7 (wadugis
W) way PC-3 (WaduziSenaugnnuin) sauludsmsnaasunséiuda Receptor tyrosine
kinase, Kinase enzyme %in VEGFR/KDR hhiieadodfunisadravaomdaniva, BRAF 7
Lﬁ'msﬁaaﬁmmﬁ@Lauimsuaalﬂiaa‘, CRAF '1'7iLﬁaasﬁaaﬁumm%zylﬁuimsumwaa’, c-Met iy
Receptor tyrosine W8y Hepatocyte growth factor, EGFR ﬁLﬁ'EJTijaﬂﬁumiLLﬂ\iL%aa( Way
Flt-3 TAed09funssuIunsu818f 198388 was apoptosis WUdWIMLaqaﬁauiuzyjﬁqw‘é
Fudavadusislaifiouwin videsannda Sorafenib sgnetios 1 slawaduzide waziienin
WuduvesansiiiunnTudnsnismeveaeaduuy Apoptosis iisanniusae udegnslsfiny
auansalun13duds Receptor tyrosine kinase aes@1sfangns Seasninlestiliv

Uszaned 3 1
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S
HZN/(N_N

=, y
Yo og

o o
NH N Br

/ AN
— | H

~
\\/ N >

14 R O 15

S>-NH2
_ N-N
AT A Al A~

S
ik

A= \ A= \
4,5-dihydro-1H-pyrazole  4,5-dihydro-1H-pyrazole-1-carbothioamide

Al 16 Tassaiiamisiaiives Sorafenib derivatives ﬁLU‘S*&JuLLanyj Urea «Ju
4,5dihydro-1H-pyrazole, 4,5-dihydro-1H-pyrazole-1-carbothioamide waglpsaadeiidl

qViETATIan (15)

Mnuitefindnadnsiuimaaagiulii meiaunlsanalednlvgagiing
FundeUiuasulaseaiieieg Inenisiiuamelsleadnadluludiuvesiuana 91n
anandintanieninveasmelslandniunnsiafudinasoUssansnmuagzauding
mewaﬂmaqaﬁmem'wﬁ’u iy lipophilicity, polarity ag Solubility saulUfq
AMNasalunsiinsussisenuilmune® Tngannuidenuineimuvissnaingdiulugd
iawelslondnifussdlszney anuanisdrsveiiiulianavunadn (Small molecule) 7
Veffign 5 sufuusnvesanigewinilul 2014 wuindle 4 Tu 5 vile fewelsleadnidy
09AUTZNBU® uaznnan1saIIanUIIUsEINAl 60% veseriiduluanavuinidniildiunis

o 3 LY a [ a da [J
8oU5UIINBIANITIMITHazE1UsTImAansTasn I uamelslaadnnilulasiaulu

asrUsznau®
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1,2,3-triazole [wamelslemaniiilulasiauduessussnoveiauilafiuseneusae
Tulpsiaudiuiu 3 ezneu danudrAglusundyine) fAe Antinflammatory activity (16),
Antitubercular activity (17), Anticancer activity (18), Antileishmanial activity (19),
Antimicrobial activity (20), Antiviral activity (21) & @ ¢ Antibacterial activity (22)*

Y

BN UGTITANULENYIADNTZUIUNT Metabolism Tus1anie® sakandlunini 17

of =N
/©/ 0 © N%NHZ
N/\(jNN HO //'T'/\S_Z/ NQ/\N
N= N=N HO OH
17

16
Antiinflammatation Antitubercular
F NN 0
v& N =
W/N\J 2
S
18
Anticancer Antileishmanial

Q
A L
[ [
N / NS NH N’/N F
PO
20

NH, 21
Antimicrobial Antibacterial

£ =~

a v ' Ao = .
AN 17 aﬂ\ﬂﬂiﬂaﬁqﬂma\?ﬁqimqﬁﬂ Vlm]ﬂ/lﬁﬁ/m‘mmw LAz 1,2,3-triazole

Turuietiliesnuuueyiusvetlysifiund 1,2,3-triazole wnunfivdyise waviiny
wufiv esaniuanaeiu Inedsasduiidu phenoxy wag picolinamide 17 slaseasng

A a ~ v v ) Vo ~ v o
vadlgsidunagliuananesnuuulidnwaglndifesiu paduvsiinnuaiunsatunsdugs
waduzissivle lneihluanandunssilaunagauniuauisalunissudueaduei sy
Tngvimsnadeuiuwaduziseiurin HepG2 wag Huh7 nageumnulufivvesaisingly
waa HEK 239 v1nn15Aine Molecular Docking Waznageauni1sguds Cell Migration 59389

Cell Proliferation



uni 3

NANIINAADILAZDAUIIINANITNAADY

=

3.1 nseanuuulassaiseyusvaslasWduniing 1,2,3-triazole unuidumls Aryl
urea
Wesanluanalesidudulszneuludediunvitvidrfilu Pharmacophore 2

a1 M. Aryl Urea wag Picolinamide®® *! Tagfisiumis Aryl Urea vinutin?idu Hydrogen

[y ]

bond donor Way Hydrogen bond Acceptor vilutinidsaiuluaiiiniuaulalunisesnuuy

<

waziaunayusvatleslulaeNdnamyl Ayl Urea Likagvinisusuldsulassaiien

Aunady usegelsfiniy nygleannsaiadunsiseinbiinnssudiuewesend
138N Aggregation wonINNgIlauauURL Dy Hydrogen bond donor lag Hydrogen

q

bond acceptor Mvinlanasaiinn1sounsnseaiunalIauilusiu (Plasma Protein) 1a°?

'
o v A o

Imaﬁﬁwmzﬁména’mL‘fluﬂa%’aammwﬂﬁsﬂmﬂﬁuﬁmmaam%uﬁqémmalﬁamlﬁ

o

oy nwpNatduvilinsesnsuulanasyiusvadlysilulaen1sunuil Aryl Urea

$8 1,2,3-triazole Wugaithauladuog1auin

%@gam‘sﬁﬂm Molecular docking 989 X-ray co-crystallography Wu11 N-methyl
picolinamide; Benzene 1ag Aryl Urea @nansarindunsisonlannu Adenine Pocket Laz

Hydrophobic Pocket 783 B-Raf way VEGFR-2 @ufiulushuuas Receptor fiisdostunis

Ann1seedvengas (cell-proliferation) wagnisasisviasadenivi (angiogenesis)® **

& . o o & | o o a | =3 (%
UBNIMNU I@JL@Q@ 1,2,3-triazole ‘Llu‘ENLUUﬁ’Juﬁ’]ﬂQﬂUIMLﬁQﬁ‘EJ’]“UU@G]’N“] F3UAIYITNWN

wziSewilndu 9°% > Snviedafiauatosne Metabolism Tusnesnednaie® dedunisunuil
Aryl Urea fg 1,2,3-triazole Mifsusafivadiuvestutanafiilu Hydrophobic (0 wil 18) &

AININAEENNNTANABUATNSENU Adenine pocket 16 wonaniil,2,3-triazole Savimiinmdu

1% (%
v @ LYY

Hydrogen bond acceptor Magduiuidnuiegla 8nvisdearursadudenisiasgiaulaues

L3 2 @ 2
Wwaduzisanule
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0
H
Cl o (0] N N/ N _N
e L PN
FsC NN 7 RAL N
H H —

Sorafenib

\

Designed Sorafenib analogues

A 18 lassaiamaaiivesenlesiiiuilSeuisuiveyiusvedesiiiunieaniuy

3.2 nMsdunssiayiusvaslesNunivy 1,2,3-triazole unuiduvis Aryl urea

o ¢ aNa. Ao . A o |
ﬂﬁ%‘U'JUﬂqisLUﬂ']iaﬂLﬂi']g'ﬁE]UWUﬁsUE]\TIQ]i']WUUV]ZJﬁN 1,2,3-triazole LNUNHILLIAUS

9 Y

o
v 1

Aryl urea @nu150&UATIERLINIY 3-0 TunouflanslunIng 19 uazSovazvasnandue

[
v v

vesauNushaazviialuliaztudsantun1s1en 7 waz 8 lngsuiufiselafsudu

[y

Bno3 (Williamson ether synthesis) 5¥¥i190U USRI LA 1a-29a (phenol derivatives)

q

Aulwswana Tuslua (propargyl bromide) lasdigidaun1suesiun (Cesium carbonate,
I L o w» Y a [ 6 2 v 6

Cs,CO,) Wuua Tusvinazany acetonitrile aglandnsiasiiliuaisussnavoyiusues (prop-

2-yn-1-yloxy)benzene 1b-29b dviglununfiuansdany lnglsesazvenananoagluye 44

84 Quantitative yield

w @ InTuWARS el coupling iU 4-azidophenol (1c) H1uUiAsennan
(azide-alkyne Huisgen cycloaddition %38 1,3-dipolar cycloaddition) 73l Copper sulfate
(CuSOy) wae Sodium ascorbate (usssufAselugviazats 50% n-BuoH luv 1§
nanSuadusyiusves 4-(8-(phenoxymethyl)-1H-1,2,3-triazol-1-yUphenol 1d-29d fin
Hufewas 25-96 wavvimsdaaseideluiielildeyiusveddesiiduildoenuuuly ag
vhuFATensunuiielsun@nsneaaalelwd (nucleophilic aromatic substitution ) 5g¥ins
BUNUFVDI 4-(4-(phenoxymethyl)-1H-1,2,3-triazol-1-y)phenol 1f-29f uag 4-chloro-N-
methyl picolinamide (1e) fifliua Potassium Carbonate (K,COs5) Az potassium tertiary

f @

butoxide (t-BuOK) Tugnvinazats DMSO lananiua 18-83 1asidus
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(0] ~
Ry N H
= N Z
72
1a-29a 0\/C
N NN 1§-29f
R
=

0
| CsyC03, CH3CN cl g
Br = - > H
\/ rt-refluxed K,COs3, t-BuOK, | NI
cuso,, DMF 85°C e
Sodium ascorbate
H,0:n-BUOH (1:1) OH
65°C
N
o. F OH o\/[ \
| N S -
N3 7
3 1d-29d
1b-29b
1a, 1b, 1d, 1f;, R = H 11a, 11b, 11d, 11f; R = 4-t-Bu 21a, 21b, 21d, 21f; R = 4-OMe
2a, 2b, 2d, 2f; R = 4-F 12a, 12b, 12d, 12f; R = 3-t-Bu lapigZn, 22d, 221 R = 3-CF 5, 4-Cl
3a, 3b, 3d, 3f. R = 3-F 13a,13b, 13d, 13f, R =2-+Bu_ . 23a, 23b, 23d, 23f; R = 3,5-CF,
4a, 4b, 4d, 4f; R = 2-F 14a, 14b, 14d, 14f; R = 4-Me g 209, 240 R =357
5, 5b, 5d, 5 R =4-CF; _~ 15a, 15b, 15d, 15f, R = 4-Et ooa, 2obs 2ac, A R oA
6a, 6b, 6d, 6f; R = 3-CF, 16a, 16b, 16d, 16f; R = 4-iPr 202, 200, 200, 200 R 28°F
7a, 7b, 7d, 7f. R = 2CF; 17a, 17b,17d, 17f; R = 4.C| 27a, 27b, 27d, 27f, R = 2.4-F
8a,8b, 8d, 8, R=4-NO, 18a, 18b, 18, 18f; R = 4-Br 282, 205, 280, 280 R 25°F
9a,9b, 9d,9F; R=3-NO, ~  19a,19b, 19d,19f. R = 4-NHAc _29a, 29b, 29d, 29F; R = 2,6-F
10a, 10b, 10d, 10f; R = 2-NO, ' 20a, 20b, 20d, 20f; R =4-OH
S 0
(o) -
NN
O NS~ | H
I N _N
\ N A N
0
oA T
O N NaBH,, MeOH
— UL eew & S0
on 3 30f

AN 19 wanatuneunisduassvieyiuslesdunwuig Aryl Urea fiy 1,2,3 triazole

[y

Fidousiofiu Substituted phenoxy (1f-30f)

wana1nil lana p-amino substituted derivative 30f @1unsaduATIERlalaunIs

a

WU fAsen3angdu (Reduction) Ineld Sodium Borohydride (NaBH,) kag Methanol il

NiCl,.5H,0 udussufisenlandnsaueiandu 77 Wesidud daanslunini 19
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Phenols (a) Alkynes (b) 1,2,3-Triazoles (d) Sorafenib
analogues (f)
Compound R Compo | yield | Compound | yield | Compound | yield
und
la H 1b aq 1d 62 1f 76
2a 4-F 2b 76 2d 62 2f 35
3a 3-F 3b 97 3d 81 3f 53
4a 2-F 4b 92 4d 57 af 27
5a 4-CF, 5b quant. 5d 82 5f a2
6a 3-CF; 6b 85 6d 39 6f 53
Ta 2-CF, b 98 7d 66 Tf a7
8a 4-NO, 8b quant. 8d 63 8f 18
9a 3-NO, 9b 97 9d 96 of 38
10a 2-NO, 10b quant. 10d 80 10f 38
11a 4-tBu 11b 85 11d 26 11f a4
12a 3-tBu 12b 96 12d a7 12f 31
13a 2-tBu 13b quant. 13d 48 13f a2
14a 4-Me 14b 93 14d 31 14f 7
15a 4-Et 15b quant. 15d 25 15f 39
16a 4-iPr 16b quant. 16d 67 16f aa
17a 4-Cl 17b 70 17d 53 17f 97
18a 4-Br 18b 94 18d 87 18f a7
19a 4-NHAC 19b 98 19d 82 19f a2
20a 4-OH 20b 93 20d 58 20f 31
21a 4-OMe 21b 93 21d 89 21f 62
22a 3-CF, 4-Cl 22b 93 22d 41 22f 36
23a 3,5-CF3 23b quant. 23d 85 23f 62
24a 3,5-F 24b 82 24d 7 24f 42
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M1347 8 (s0) wanafesaznandnvateuusleHuwiarylinluudaztuney

Phenols (a) Alkynes (b) 1,2,3-Triazoles (d) Sorafenib
analogues (f)
Compound R Compound | vyield | Compound | yield | Compound | yield

25a 3,4-F 25b 88 25d 3,4-F 25f 88
26a 2,3-F 26b 7 26a 2,3-F 26b e
2T7a 2,4-F 27b 78 27a 2,4-F 27b 78
28a 2,5-F 28b 92 28a 2,5-F 28b 92
29a 2,6-F 29b 96 29%a 2,6-F 29b 96
30a 4-NH, 30b - 30d - of 77

NITUIUNITIINTEUATIZANTAIAY d-azido phenol (1c) @unsadunsigilaniu
U§ A5 Diazotization ¥4 d-aminophenol (2¢) Ineld Sodium Nitrite luaisazany
Hydrochloric e Nucleophilic Aromatic Substitution 728-Sodium Azide® auAn a9l

Wuansnliadesluussennia aauanalunini 20

1. NaNO,, aq. HCI

OH OH
/©/ 2. NaNj /©/
H,N N

3
2c 1c

AT 20 LERSIDANTENLASIEN d-azidophenol (1c)

NIEUIUNITIUNITAUAIIEI d-chloro-N-methyl picolinamide (1e) @unsavinla
mely 3 Junou Faduifivhnssaudasnanemddeiidsenuld® fuandunind 21
lagv11n15 Activate n3] Carboxylic 984 Picolinic acid (3e) Fronisildsuluifu Acyl
chloride Tagl% Thionyl Chloride (SOCL,) Mﬁﬂﬁ]?ﬂﬁjﬁuﬁﬂﬂﬁﬁ%m Methanol vl lé Ester
(2e) Amlu 80 Wasigun ﬁauﬁ%‘ﬁwﬁﬁ%m Amide Formation iU Methylamine ¢

NARSUN (1e) 86 Wasidus
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(0] 0 (0]
| OH 1.80Cl,, DMF  Cl Ny N0~ NH,CH, Cl | XN N~
=N 2. MeOH inTHF N 86 % N
3e 80 % 2e e

ATl 21 wanaIEn 18RS 129 d-chloro-N-methyl picolinamide (1e)

3.3 NMSNAFIUNTNITINN (Biological activities) wazn1SANHIANUFUNUSVDINSG

2ONONINITININLTILATIES19 (Structure-Activity relationships, SARs)

I
6 o

lulanafeenuuuuayduasizinauue 30 luana (1f-30f) Qﬂﬁmmmaaquémq
Fanmlunstiudusaduzidafurin HepG2 Waz Huh7 (Anti-HepG2 and Huh7 activates)
wagldmaiin MTT assay tilenA1 1Cy iwﬁﬁﬂmmmé’uﬁuﬁ‘%qmsaaﬂqm‘éwN%amw
Falasead1alnefansaanisunudi Ayl Urea #iae 1,2,3-triazole fisafiu Substituted
phenoxy ring ngfiansainInTiaesvunum fumusuevgunud uazsuuvesvyunud

YU Phenoxy ring

P f \ A a ° ' A o a £ P awv

\Wenaaeyimywuvialauagiunuslanvililuanaignsnisdiinim lunwide
St v v aa ' ~ | . . .
HRaldduaseilaana 1f-13f Ningdunui 1y Fluorine, Trifluoromethyl, Nitro uag tert-

butyl VUMWY ortho, meta Wz para WastdIlaNaRINEINIMAFBUAIINEINITOLUNTT

Augaduzisnueiln HepG2 way Huh7 Wisuiisudvlutananlufivgunui (1) was

Y

aa o '

. 1 a 1 a . [
Sorafenib AnKAN1INAGUNUIINSTNgUNUATIS WU para, 158 Fluorine atom 18u
wyunufiuazn1sdl alkyl group dadilunmyiidadnudu Hydrophobic fignslunisduds

waduzSwiule (ICs, < 100 uM) fauanalunsied 9

dusuluanafiivgdunuinlu Fluorine atom (2f-4f) wudinisiingunuiiu
Fluorine atom Aieunis para (2f) fauanunsalunisdudasasuziieiuaida Huh? 16
Andwnts due Inelaanadananien 1Cs = 64.40 uM TuvagNvgunuiamuniaduiian

ICso 170A17 300 M tazludiuves Trifluoromethyl substituted molecules (5f-7f) Wu3n

lananiivaunuitiisumis para (5) de1 1Cs, = 50.91 pM FIANTMLUNUNTFUMLDY 9
1 d’

uammﬁimaqaﬁﬁmLmumﬂu Nitro group ISl ortho (10) was Tert-butyl group

Y
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Fisuna meta (12f) Feilmuanunsalunstiuduradusideiuldnesin HepG2 uaz HuhT
(10f, HepG2; ICsp = 72.00 UM, HUh7; ICso = 52.48 1M, 12f, HepG2; ICsy = 61.60 pM,
Huh7; IC5o = 47.35 uM) Lwia&mlsﬁmmiuLaqaﬁ'ﬂﬂa'né‘fnmﬁmmmmmiumﬁé’u&
waduziSeduln Huh? 1ddndn HepG2 Fadululufimmadeafufveyiusvedloiidui
Suﬂ LwiashqlsﬁmmmsﬁmgLmuﬁﬁs‘mmm para (8f, p-NO,, ICsy = 21.13 UM, 11f, p-tBu,
ICop = 5.67uM) SanaiiszansnnlunisduduvaduziSeiuadn Huh? lé’ﬁﬂdmgwuﬁﬁ

FLNUIDUE

M3199 9 MTLERIHANTSNAGBUANLEINTalUNSUdLTaduzISsuYiin HepG2 Lay
Huh7 Yaseuiusvaslys HTBUTULNUNA WAL Aryl Urea snewy 1,2,3-triazole (1f-13f) 1ive

AN INAVRINTINYUNUNKALHATAW LT Us AN T luN 5 UET

ERGEHETER
Compound R ICsq (M)
HepG2 Huh7
1f H 234.333+86.236 | 351.146+181.332
2f 4-F >500 64.404+5.469
3f 3-F >300 >300
af 2-F >300 >300
5f 4-CF, >300 50.906+0.375
6f 3-CF, >300 >300
7f 2-CF; 3300 >300
8f 4-NO, >500 21.125+5.903
of 3-NO, >100 >300
10f 2-NO, 71.995+5.503 52.482+0.797
11f 4-tBu >300 5.665+0.574
12f 3-tBu 61.596+5.229 47.347+1.072
13f 2-tBu >300 >300
Sorafenib 3.871+£1.740 2.930+0.652




"D’]ﬂNaﬂ’]SVlﬂa@\iLU@QGIUWU’J’]IN Laﬂa ‘Ui vansanlunsfaduvadugiSeiuaiin

] = 1 v

Huh7 lmmwamﬂaIMLaﬂa 11f Fadvajunuiifianudu Hydrophobic RN para ;3’ GEN

q Y

v s 1 [

IWduaszveyiusvedasfiuiviinisunuiing Ayl Urea ¢ae 1,2,3-triazole fidofy

9

Substituted phenoxy ring LﬁuLaaﬂlmemmﬂ?%amuﬂawﬁmawyjLmuﬁﬁﬁ%mm para \Ju
vyl iuazmifsdidnnseulasianizyfifienandu Hydrophobic 191 alkyl group fauandly
A5197 9

n13ANYINaYeY Hydrophobicity Qf‘;%’aiﬁﬁwmiﬁﬂmm3L1J§&Juu,ﬂaa Alkyl group
UL Phenoxy isuiia para 1Ju Methyl, Ethyl, Isopropyl wag Tert-butyl sroups (11f,

14£-16f) Fauanslumisnedi 10 91NRANISNIAaBINUT Tert-butyl sroups (11f) %QL‘ﬁuwyj

Aaa .. PN Y] I 1 Aaaa ] = a
ENUNNU Hydrophobmty QQWﬁﬂﬂﬂﬂQLUUMMvLLV}u%WﬂVI?jW TugiuapenisAnemnavesyiin

q

! Sa a o = : S g ' s v
voagununuasuwlativlngyinisudsungunimduvgunuindanuaiunsalunisli

o

a & N ' v a a = [y v ¢ aNa A 1
N3k ‘UaLaﬂmaumLmﬂmqnumuamﬁlum'ﬁww 9 L‘LJ'iEI'UL‘VlEJUﬂU@HWUﬁ?J@QI%i’]WUUV]JJﬁ%I

o

WNUTAR LU para (2f, 5f, 8f, 11f) Tun1519fl 9 9 NHANTITNAABINUIN luanadulvg
Faasfianudimziagasdslvadugifefueiia Huh? udlunsdvosnisiingunuidy
Hydroxy group Tiawus para sunwudn Teruatgisotunissudusadusideiulae
waduzlSsuria HepG2 thay Huh7 (20f, HepG2; ICs, = 84.01 UM, HuhT; ICs, = 36.20

[y

uM) usidemadivsyans nnlunissudivaduzdeiuaiia Huh? 16nd1 HepG2 Wwideniiuy
LLa3mﬂmﬁﬁﬂmmaﬁuawﬁmawﬁLmuﬁﬁLﬂﬁauLLanluGiammmmmiumié’ug’a
waduzifeiunuimylvbidanseuseun uazvyasdidanseuseus saluimgunuifidy
w3y Nitro wagny Hydroxy AR para UL Phenoxy Lﬂwgwuﬂﬁﬁmmmmmh

nsduduaaduzisasuria Huh? 1oa

YoNNLNISUNUTAF LML Ayl Urea #98 1,2,3-triazole Imﬁﬁmgwuﬁumﬂ
Phenoxy tndlaudulgsiiiu (22f; ICs, > 300 uM @195 HepG2 way Huh?, las1dv;
HepG2 wag Huh7 &1 ICs, = 3.87 wag 2.93 pM AINE1AY) vilfaruaiunsalunisduds
waduzissiumely sanunseaguladn 3-CF,, 4-CL lajmmzﬁazi%lﬂumﬂ'Lmuﬁluaqﬁuémaq
Iszjiﬁ\lﬁuﬁﬁﬂmﬂmuﬁmg Aryl Urea 8 1,2,3-triazole #isaffu Substituted phenoxy ring

i
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YNNI FINuINSUNUT Hydrogen atorn #38 Fluorine atom §3anunsaLiiy
awansolumstiudumaduzideaiuleande Tnsanunsadudulalaenisideu Hydrogen
atom (1f) Ai1A1 ICs, = 351.15 uM 1y para-Fluorine (2f) FTAT 1Csp = 64.40 UM T
Usgansamfindu waznisiUasy Methyl group (14f) hLh ICsp = 112.68 pM 1T u

a

Trifluoromethyl group (5f) 7ifAN ICs, = 50.91 UM FefiszAnSamAinTy 2 wih anudsu

AN9197 10 MITNLARINANITNAFBUANANINTA N STUSLYaduzisiuYin HepG2 uaz
Huh7 veseyiusyaslysHluNUMUNFLALY Aryl Urea faemy 1,2,3-triazole (14f-22f,

30f) WiofnyINavessinvemyunuiinenuansa lun1sEug Iwaduz 5y

Compound R ICsq (LM)

HepG2 Huh7
14f 4-CHs >500 112.679+4.190
15f 4-Et >300 >300
16f 4-iPr >300 >300
17f 4-Cl >500 >500
18f 4-Br >300 >300
19f 4-NHAC >300 >300
20f 4-OH 84.009+4.584 36.201+4.377
21f 4-OCH,4 >300 >300
22f 3-CF5, 4-Cl >300 >300
30f 4-NH, 300 300

Sorafenib (16) 3.871+1.740 2.930+0.652

va o

Mnuamnaaesiana1 il feaulafinuussansnmlunissudusadunseiu
yosoyiuslys AUl Fluorine atom umgjunud 2 dunusiiunnsiiadiu uagyinnis
Wiguiguiunisiing Trifluoromethyl LﬂUMy:LWIuﬁ 2 uyj%né’aaé’mamﬂumswﬁ 11 1o
f91NHANITNAABINUTT NITLALTIUIUYES Fluorine atom (23F-29F) lalaursaliiy
awansolumsiudusadusdsiulaidumaduzideaiusiia HepG2 uay Huh Tngiian

ICso VRIBUNUSAINGIAININATY 100 UM
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M99 11 MITILERINANITNAFRUANLAINTOTUNSEUSLwad LS Iy (Anti-
Hepatocellular carcinoma) %I HepG2 wag Huh7 vatayiusveslgs ftunwmumumle
Aryl Urea ﬁ'm‘mg 1,2,3-triazole (23f-29f) LaANWINAVDINILALILALNITLNNYUVD

Fluorine atom saAnua1unsalun1seudLwaduzISIdy

Compound R 1Cs0 (LM)
NO. HepG2 Huh7
23f 3,5-CF3, CF5 >300 >300
24f 3,5-F, F >300 >300
25f 3,4-F, F >300 >300
26f 2,3-F, F >100 >100
27f 24-F, F >300 >300
28f 2,5-F, F >100 >300
29f 2,6-F, F >300 >300
Sorafenib 3.871+1.740 2.930+0.652

v

HANSNARRIINIFUNEAaIsaas Ul luveunvedlmana g delavinns@ny

MLUUTRAZA UMY UNUATIRNan fio Tert-butyl isumis para (11f) Fuduluana

aY Yo v A = wa a a
nlasumsdndonlufnuinmaudious) i

3.4 nN15An®1 Molecular docking
uanaINNsiINRRBUANAInIalum IS utaduziSauuda madadels

¥n13@nw1 Molecular Docking tievinaanualatiedfundsnuuas interaction 8114

asilddunsAmden (119 fu B-Raf Wisuiisuiulesiidu lnseyiusvedlesiduilasy

nsdmden (116 Sugnuild Docking

Y

Mnuansmaaesnui Tutanales Wfiuiiviin1s Redocking famadnluiin Sums
A3enfiu active site fiusnalndifsanu co-crystallized voslesATuAY B-Raf fauandly
A i 22 Taefifian Binding Enerey Wiy ~117.291 kcal/mol ‘Lummzﬁimaqa 11f Q@0
Binding Energy tv11AU -113.787 kcal/mol uam]'mﬁ para-tert-butyl Phenoxy ring U<

11f 1" lULAR interaction UShiauRgnfuiy 4-Chloro-3-trifluoromethyl phenyl ring vasly
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iy wagludmdug vesluianalin interaction 5811319 AIC-helix Wag P-loop ¥4 B-Raf
Fauanslunind 23 IﬂaﬁimaqaﬁaﬂdnmmsaLﬁm Hydrogen bond 1@ 1 suuUsAe
META83 luwaizdi Sorafenib 1in Hydrogen bond ¢ 1 fuvisiie GLU500 way ASP593 #is

wARIluUA1519N 12

AN3197 12 wans Binding energies, amino acid residues La¢ hydrogen bond lengths U84

los Wduuag 11f USiiad binding site Y09 B-RAF

Binding Hydrogen
Compounds energy Amino acid residue bond length
(kcal/mol) A)
11f -113.787 MET483:0 2.76
T3ty -117.291 | GLU500:0, ASP593:H 2.65, 2.10

ANA 22 wananisiuseuisuskrtdaresnisilding Interaction vadlgs ATuANIAIN co-

14
a o

crystallization (@UR{u) waz Redocking (@des) UsLiad Binding site
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AT 23 waRINTSLAR Hydrogen bond veseyiusles iy 11f
3.5 nsnadauanuluievesasidgaunseild (Toxicity experimentation)
v ¢ Aa Al vo ] ° @& a = ~ o
auiusvadlelunlasunsAmden 11f gniumeaeuauduiwilseuiiguiu
T9579U warAuIunIAT Selectivity Index (SI) Miudndusening Toxicity U Activity
IneviN1T1Aaeiu HEK 239 cell lines #aaautinil Ao Human Embryonic Kidney cell
line NFuNIlANIINaRYDINYBEIUTEEEAI90U (Fetus) NHALaIL1TalUNS

¥finil Karyotypes \Ju Hypotriploid 7]

Da

Transformation [Uidutwaddulad Seiva

laslulew 64 ¢ lngwwadnana1niindiu Sensitive gen®’

nuansnaaesnuilgsiiduiauiduivdeiwad HEK 293 gsndnluiana 11f
TaufAn ICs, Tunisnagevanutiuiivwvedesfiiuneiwad HEK 293 1Ju 2.442 UM uaz
Tana 11F 104 3,619 pM AINEIAU 1aZAINNITAINIMAT Selectivity Index (SI) wun T

sitfufian i = 0.8334 druluanai 11f fid1 St = 0.6388 Faslafosninlesildufiuans

Tum19199 13 uansliiiiuai Sorafenib fnnumduiiviesninluana 11f

13797 13 wanaA ICso ¥ee Sorafenib wazluana 11f AldlunisAuiumian Selectivity

Index (SI)
Compounds ICso (UM) Selectivity Index
Huh7 HEK 293 (S
Sorafenib 2.930+0.652 2.442+0.298 0.8334
11f 5.665+0.574 3.619+0.791 0.6388
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3.6 N1nagau Cell Migration
\Wo931n Cell migration Wunszuiunsidanudaglunsiauinisveasaaugiss

WedahluananlasunisAndonuuieay 11f 11vn1sneaey Cell migration tneld

e

wAdla Wound-Healing Assay lnan1syawwadliin Wound gab Liteliinn1s Heal Usiia

=

in Wound gab @sag@aainniu Cell migration wag Cell growth ®&431NUUNINITIA

[
= 1

Healing rate lnaAnfilsasduegUseavann lla warAnududuivansiiuasly

Tunsvaaesiivhnsmeaesiieadudusansiietiuain 3, 6 waz 12 pM Wisuidleu
Fuanlesffuifanududy 3 uM waztdwaduzisesueiia Huh? Tun1snagsu Tag
W3suiiou Healing 7aandneg Fewaaslunindt 24 uavaanfi 25 @1 tissue repair
percentage LAASHARLASNT 14 SINHANINARBINUTT Tissue Repair percentage U84

WARNANLALS I UANMENLA1SA9819UUBNUNIATLAZANULTNTU NAIULTUTULRSINULLID

Y Y

'
| a

naufisdu Tissue Repair percentage Al fisanniusie waziinanisaiudlomuang
duduresans Tissue Repair percentace fananas wansliiiuitansfithuvinisneaeud
awEnsalunsduds cell migration 18 Tneflasilfiufinanududu 3 uM flauanunsa
Tunsiudanisiia Cell migration teUszual 10 windewIoudisusu control (i 24 h;
Control = 48.541 %, l9597TU = 5.734 %, 71 48 h; Control = 80.294 %, lgs1AAy =
8.323 %) luvnuedl 11f fipnaidudiu 12 uM auasaan cell migration léiies 2 uag 3 i
a1 24 way 48 F3las muddu (7 24 hy Control = 48.541 %, 11f = 29.989 %, 71 48 h;

Control = 80.294 %, 11f = 33.560 %)
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48h “n““_

Control  Sorafenib (3 uM) -~ 11f (3 uM) 11f (6 uM) 11 (12 uM)

AN 24 LaAINavalgIARUTIAMUTNUY 3 UM WaZENSWINEaY 11f NAMULVUTY 3, 6
way 12 uM ¢ia Tissue Repair percentage LeuLiiguiu Control #i1aan 0, 24 uay 48

4

M54 14 wansAn Tissue Repair Percentage 983n13naday Cell migration vodlasniltu

Wisuiflsudu 11 1ae38 Wound Healing assay lagldiwaaugiSaduailn Huh?

Compounds % Tissue repair
Oh 24h 48h
control 0 48.54134 80.2938
sorafenib 3 uM 0 5.733818 8.322763
11f 3 uM 0 44.50438 58.81878
11f 6 uM 0 35.75999 47.82771
11f 12 pM 0 29.98901 33.56026
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Would Healing Assay

100 - =@§= control

Sorafenib 3 uM

% Tissue repair
un
o
1

11f 3 uM
—
11f 6 uM
° g 1112 uM
oh 20h 4sh !

Time (h)

A7 25 N UERS Tissue Repair percentage Fanfiuudsunladlvvedesiifufiany
WWUU 3 pM, 11f 3 uM, 11f 6 UM wag 11f 12 uM

3.7 NMInagadyu Anti-Proliferative activity

Cell Proliferation t{0unilslunszuaunisfidfgiAstestunisasyiiulnves
waduuise Inglunsneaesilldnisuadeuruaunsalunisdiuds Cell proliferation veq
asmunelay 11f Wssuisunulesifiuway Control Taala BrdU Cell Proliferation assay
Tuwaduzaduyiia Huh? Tnedl Brdu (Bromodeoxyuridine %58 5 -Bromo-2 -
deoxyuridine) auﬁuﬁ‘éuaq thymidine i Halogenated Nucleotide ﬁ@mauﬁ’aﬁammm

finaann DNA 1a lae@l BrdU agvinidinbunisunudl thymidine Tussuy S-phase w9n1s

wUawaa’? vinlanuisansiagaunisiia Cell Proliferation ko

nuanisageunuilutanadl 11f Faniuauisalunisdudenisifia Cell
Proliferation 1 1ilaiaans1uly Cell Proliferation percentage anadtnas 94.60, 93.09
way 88.77 % fimududy 3, 6 uaz 12 uM mwaisu Tunan 24 4119 waz 91.87, 90.78
WAz 86.76 % Tinududu 3, 6 way 12 uM audsu Tunan 48 $alus nnan1svnaes
anufiulddnaruaiunsalunisdiuds Cell Proliferation %uagjﬁummvﬁm%uuazum Tu

[y

auztRefulasiduAiauaiunsalun1sduds Cell Proliferation Taltuiu waUszanSaw

(%
[

lunisdugeananinlaanai 11f laed Cell Proliferation percentage vadlas1iu7IA1Y

At 3 UM anaunde 57.46 % lunan 24 F9lus waz 31.35 % lunan 48 93lu9 Fauans
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Tum1319? 15 wazand 26 waasliiiuinluana 11f Gadladnuaiuisalunisduds Cell

Proliferation lataaninlesilduasnedmau

m1519% 15 wans Cell Proliferation percentage UaSlgsIATUNAUTNTY 3 UM

WSguWieuny 11f ARNUDNTY 3, 6 Lay 12 uM AL 0-48 F3lug

compound % Cell proliferation

Oh 24h 48h

control 100 100 100

Sorafenib 3 uM 100 | 57.46 | 31.35

11f 3 uM 100 | 94.60 | 91.87
11f 6 uM 100 | 93.09 | 90.78
11f 12 uM 100 | 88.77 | 86.76

BrdU Cell Proliferation assay 11f-Huh?7

120
= 100 m Control
2
T 80 m Sorafenib
> (3 uM)
=
© 60 | 1113 uMm)
S
o
= 40 11f (6 uM)
3
> 20 11f (12 pM)
0
oOh 24h 48h
Time (hr.)

AN 26 nTLERINAN1INAFEUN1TEUEY cell proliferation UaslgIATUNAUTNTY 3

uM Wisufieuiu 11 imnududy 3, 6 was 12 uM fivian 0-48 Falus
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4.1 General

The starting materials and all of the reagents used were obtained from
commercially available sources, which are Sigma-Aldrich, Acros Organics, and Tokyo
Chemical Industry (TCI). All of reagents are analytical grade used as recieved without
further purification. The solvents were distilled before used, and dried solvents were
dried with the applicable procedure. For the air and moisture-sensitive reaction or
intermediate were set under argon atmosphere. All of the reactions were determined
by analytical thin-layer chromatography (TLC), which was performed by precoated
silica gel 60 TLC sheets, 0.2 mm layer thickness (Merck) with fluorescent indicator
(254 nm) and detected with a UV lamp (254 and 365 nm). The TLC plates can be
treated with dipping reagents and heating carefully by heat gun. Proton (*H), carbon
(**0), fluorine (**F) and two-dimension (2D) nuclear magnetic resonance (NMR) spectra
were recorded on-a Bruker AVANCE Il HD 300 spectrometers in Fourier transform
mode, and the coupling constance (J) and the chemical shift were reported in hertz

(Hz) and parts per million (ppm) units respectively. The spectra of samples were
obtained by CDCls and DMSO-dj solutions using TMS(O = 0 ppm) or TFA (O = -76.55
ppm) as internal standards. The residual solvent peak of CDCl; and DMSO-dy are set
at Oy 7.26, or O 77.22 ppm.,and O, 2.50, or O¢ 39.51 ppm. respectively. The high-
resolution mass spectra (HRMS) were recorded using Bruker Daltonics MicroTOF mass

spectrometer with ESI+ mode and reported as ion mass/charge (m/z) ratio.

The reagents for cytotoxicity, cell migration and cell proliferation activities
were purchased from GE Healthcare Life Sciences (Fetal Bovine Serum (FBS),
DMEM/LOW  GLUCOSE), Gibthai (0.25% Trypsin-EDTA(1X)) and Cell signaling
TECHNOLOGY (BrdU Cell Proliferation Assay Kit). The Absorbance of biological activity

was measured by microplate reader, Multiskan GO from thermo scientific.
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4.2 Experimental

4.2.1 Cytotoxicity testing using MTT assay

The cell lines were seeded in 96-well plates at the concentration 4.5 x 10*
cells/ 200 uL DMEM medium culture/ well and incubated at 37 °C under 5% CO,
atmosphere for 24 h. The medium was removed from plates and treated with
various concentration of synthetic compounds and sorafenib including the control
(0.1% DMSQ). Then, the treated cells were incubated for 48 h. Afterward, the
medium was removed, and the cells was washed with PBS. MTT solution (100 pL,
0.5mg/mL) was added to the cells and the treated cells were incubated at 37°C for 3
hours. The MTT solution ‘was removed and DMSO (100 pL) was added. The

absorbance was measured under microplate at 570 nm.

4.2.2 Toxicity experimental

HEK293 cells were seeded in a 96-well plate at the concentration of 1x104
cells/well and incubated for 24-h at 37 °C under 5% CO, atmosphere. The samples
and the drug were dissolved in. DMSO (sonication is required to completely dissolve
the samples). Stock drug and sample solutions were diluted with complete medium.
The cells were treated with the samples at different concentrations (50, 25, 12.5,
6.25, 3,125, 1.5625, 0.7812 and 0.1953 uM) and incubated for 48 h. After incubation,
the medium was removed. MTT solution (100 uL, 2 mg/mL) was added and the cells
were incubated for 4 h at 37 °C. The MTT solution was removed and 100 pL of
DMSO was added. The absorbance was measured under microplate reader at 550

nm.

4.2.3 Wound healing assay

Huh7 cells were seeded in 12-well plate at the concentration of 5 x 10°
cells/well/ 2 mL DMEM medium and incubated at 37° C for 24 hours under 5% CO,
atmosphere. The synthetic compound and the sorafenib were dissolved in DMSO.
Stock drug and sample solutions were diluted with complete medium. The medium

was removed from plates followed by creation of a wound and the wound was
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washed with PBS (x2). The wound cells were treated the samples at the different
concentrations (3, 6 and 12 uM) and their cell migration inhibitory activity was

monitored under microscope at 0, 24 and 48 hours.

4.2.4 BrdU cell proliferative activity assay

BrdU cell proliferative activity was performed BrdU cell proliferative assay kit.
Preparation of each reagent followed the BrdU Cell Proliferation Protocol (Cell
signaling, 6813) and evaluated the absorbance at 450 nm by Thermo Scientific™

Multiskan™ GO Microplate Spectrophotometer.
Reagent Preparation

1. Prepare 1X Wash Buffer by diluting 20X Wash Buffer (included in each BrdU
ELISA Kit) in purified water.

2. Prepare 1X detection antibody solution by diluting BrdU Detection Antibody
1:100 with Detection Antibody Diluent (green).

3. Prepare 1X HRP-conjugated secondary antibody solution by diluting Anti-
mouse IgG, HRP-linked Antibody 1:100 with - HRP-linked Antibody Diluent.

4. Prepare 10X BrdU solution by diluting BrdU 1:100 with cell culture medium.
BrdU Assay

1. Add 100 pl/well of the Fixing/Denaturing Solution, keep the plate at room
temperature for 30 min. Remove solution.

2. Add 100 pl/well prepared 1X detection antibody solution, keep plate at room
temperature for 1 hour. Remove solution and wash plate 3 times with 1X
Wash Buffer.

3. Add 100 pl/well prepared 1X HRP-conjugated secondary antibody solution,
keep plate at room temperature for 30 min. Remove the solution and wash
plate 3 times with 1X Wash Buffer.

4. Add 100 pl TMB Substrate.

5. Incubate for 30 min at room temperature.

6. Add 100 ul STOP Solution.
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7. Read absorbance at 450 nm (For optimal readings, read the plate within 30
min of adding STOP Solution).

4.3 Chemistry

4-Azidophenol (1c) was prepared according to the reported method and 4-
chloro-N-methyl picolinamide (1e) was synthesized by the modified procedures. The
synthetic procedure of all compounds to provide the targeted inhibitors were
reported

4.3.1 Preparation of 4-chloro-N-methyl picolinamide (1e)

O
Cl

| N Cl
~N
To a stirred solution of picolinic acid (1.00 g, 8.12 mmol) in dried DMF (5 mL)
was added SOCL, (4.0 mL, 55.1 mmol). The resulting solution was stirred and heated
to 72 °C under Ar atmosphere for 24 h. Moreover, SOCl, (2.0 mL, 27.5 mmol) was
added to the reaction and the reaction mixture was continued stirred at the same
temperature for another 24 h. The mixture was diluted with toluene and

concentrated under reduced pressure to provide crude product which was used in

the next step without further purification.
O
Cl | X o~
~N

The crude product was cooled down to -10 °C and added MeOH (10 mL, 248
mmol) dropwise. The reaction mixture was stirred for 2 h. and diluted with EtOAc
(100 mL). Water (100 mL) was added into the solution and extracted with EtOAc
(3x100 mL). The organic phase was dried over anh. Na,SOy, filtered and concentrated
under reduced pressure to give the crude product, which was purified by column

chromatography (50% EtOAc:n-hexane) to afford methyl-d-chloropicolinate (852 mg,
4.97 mmol, 80 %) as a yellow liquid. "H NMR (300 MHz, CDCl,) 0 4.03 (s, 3H), 7.52
(dd, J = 5.2, 2.0 Hz, 1H), 8.14 (d, J = 1.9 Hz, 1H), 8.66 (d, J = 5.2 Hz, 1H) ppm.; °C
NMR (75 MHz, CDCl,) 0 53.2 (CH,), 125.7 (CH), 127.2 (CH), 145.5 (Q), 149.2 (C), 150.7
(CH), 164.6 (CO) ppm.
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To a stirred solution of methyl-d-chloropicolinate (852 mg, 4.97 mmol) in
MeOH and THF (0.8:5.0 mL) was cooled to -10 °C. Then, 8% w/w NH,CH5; in THF
(3x1.5 mL) was added dropwise during 10 minutes and continued stirring for another
2 h. The reaction mixture was quenched with water (50 mL), extracted with EtOAc
(3x50 mL), dried over anh. Na,SQ,, filtered and concentrated under reduced
pressure. The crude product was purified by silica gel column chromatography (50%
EtOAc:n-hexane) to deliver d-chloro-N-mathyl picolinamide (1e) as a yellow 0il(730
me, 4.28 mmol, 86%). *H NMR (300 MHz, CDCls) © 3.11 (d, J = 5.1 Hz, 3H), 7.35 (dd, J
= 5.3, 2.0 Hz, 1H), 7.67 (d,J = 1.9 Hz, 1H), 8.49 (d, J = 5.3 Hz, 1H) ppm.; >C NMR (75
MHz, CDCls) O 35.9 (CHy), 124.3 (CH), 124.7 (CH), 145.2 (C), 149.2 (CH), 155.8 (C), 167.6
(CO) ppm.

4.3.2 General procedure for propargyl derivatives (1b-30b)

To a stirred suspension of phenol derivatives and Cs,CO5 in CH;CN was added
neat propargyl bromide or 80% propargyl bromide in THF dropwise. The resulting
suspension was. stirred at room temperature or heated ‘to reflux for 4-24h. The
reaction mixture was diluted with water and extracted with EtOAc to provide
propargyl derivatives, which® was purified by column chromatography siven the

desired product.
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Synthesis of (pro-2-yn-1-yloxy)benzene (1b)

o
oy

Phenol (0.20 mL, 2.27 mmol), propargyl bromide (80% w/w in toluene, 0.40
mL, 2.34 mmol), Cs,CO;5 (944 mg, 2.90 mmol) and CH;CN (6.0 mL) were heated to
reflux for 5 h. The crude product was purified by silica gel column chromatography

(n-hexane) to give 1b as a peach liquid (130 mg, 0.99 mmol, 44%). 'H NMR (300 MHz,
CDCly) O 2.52 (t, J = 2.4 Hz, 1H), 4.69 (d, J = 2.4 Hz, 2H), 6.99 (m, 3H), 7.31 (m, 2H); 1>C

NMR (75 MHz, CDCly) & 55.7 (CHy), 75.5 (CH), 76.7 (CH), 78.7 (C), 113.8 (2CH), 121.9
(CH), 129.5 (2CH), 157.6 (Q).

Synthesis of 1-fluoro-4-(pro-2-yn-1-yloxy)benzene (2b)

o
AT

4-Fluorophenol (1.20 ¢, 10.7 mmol), propargyl bromide (80% w/w in toluene,
2.02 mL, 11.2 mmol), Cs,C0O5 (4.33 ¢, 13.2 mmol) and CH;CN (30 mL) refluxed for 4 h.
The crude product was purified by silica gel- column chromatography (n-hexane) to
give 2b as a color less liquid (1.22 g, 8.14 mmol, 76% ). 'H'NMR (300 MHz, CDCl;) O
251 (t, J = 2.4 Hz, 1H), 4.64 (d, J = 2.4 Hz, 2H), 6.95 (m, 4H); *C NMR (75 MHz, CDCl,)
O 56.5 (CH,), 75.7 (CH), 78.5 (C), 115.9 (d, e = 23.2 Hz, 2CH), 116.2 (d, *Jrc = 8.0 Hz,
2CH), 153.7 (d, “Jec = 2.2 Hz, Q), 157.8 (d, Use = 237.7 Hz, C); F NMR (282 MHz,

DMSO-d;) O -124.8 (s, 1F).
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Synthesis of 1-fluoro-3-(pro-2-yn-1-yloxy)benzene (3b)

>

F

3-Fluorophenol (0.7 mL, 7.19 mmol), propargyl bromide (0.6 mL, 7.91 mmol),
Cs,CO5 (4.32 ¢, 13.3 mmol) and CH5CN (50.0 mL) were stirred for 24 hours at room
temperature. The crude product was purified by silica gel column chromatography
(n-hexane) to give 3b (1.05 g, 7.00 mmol, 97% ) as a colorless liquid. "H NMR (300
MHz, CDCl5) O 2.53 (t, / = 2.3 Hz, 1H), 4.67 (d, J = 2.3 Hz, 2H), 6.67 (m, 3H), 7.24 (m,
1H); *C NMR (75 MHz, CDCls) O 56.0 (CH,), 75.9 (CH), 78.1 (C), 102.8 (d, %Jpc = 24.8 Hz,
CH), 108.4 (d, “Jsc = 21.8 Hz, CH), 110.6 (d, “Js- = 3.4 Hz, CH), 130.3 (d, *Js- = 9.8 Hz,
CH), 158.8 (d, *Jec = 3.8 Hz, ©), 163.5 (d, s = 243.8 Hz, C); F NMR (282 MHz, CDCl)

0 -112.2 (s, 1F).

Synthesis of 1-fluoro-2-(pro-2-yn-1-yloxy)benzene (4b)

e
F
2-Fluorophenol (1.40 g, 12.5 - mmol), propargyl bromide (80% w/w in toluene,

2.5 mL, 20.8 mmol), Cs,CO;(3.94 g, 12.1 mmol) and CHsCN were heated to reflux for
4h. The crude product was purified by silica gel column chromatography (n-hexane)
to give 4b (1.72 g, 11.5 mmol, 92%) as a colorless oil. 'H NMR (300 MHz, DMSO-d) o)
3.61 (t, J = 23 Hz, 1H), 4.88 (d, J = 2.4 Hz, 2H), 6.94-7.02 (m, 3H), 7.11-7.26 (m, 1H),
C NMR (75 MHz, DMSO-dg) O 56.4 (CH,), 78.7 (CH), 78.8 (C), 115.7 (CH), 116.2 (d, %«
= 17.3 Hz, CH), 121.9 (d, *Jec = 6.8 Hz, CH), 124.7 (d, *Jec = 3.8 Hz, CH), 145.0 (d, “Jgc =

9.8 Hz, C), 151.9 (d, Use = 242.3 Hz, C); “F NMR (282 MHz, DMSO-d;) O -136.4 (s, 1F).
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Synthesis of 1-(prop-2-yn-1-yloxy)-4-(trifluoromethylbenzene (5b)

: o _F
F3C

4-(Trifluoromethyl) phenol (524 mg, 3.23 mmol), propargyl bromide (80% w/w
in toluene, 0.8 mL, 4.25 mmol), Cs,CO5; (1.32 g, 4.05 mmol) and CHsCN (35.0 mL)
were heated to reflux for 5 h. The crude product was purified by silica gel column

chromatography (n-hexane) to give 5b (608 mg, 3.26 mmol, quantitative yield) as a
yellow oil. 'H NMR (300 MHz, DMSO-d) 0 3.62 (t, J= 2.3 Hz, 1H), 4.91 (d, J = 2.3 Hz,

2H), 7.17 (d, J = 8.8 Hz), 7.66 (d, J = 8.8 Hz, 2H), °C NMR (75 MHz, DMSO-d}) O 55.8
(CH,), 78.6 (CH), 78.7 (0), 115.3 (2CH), 121.9 (q, “Jrc = 31.9 Hz, C), 124.5 (q, g = 269.4

Hz), 126.9 (q, *Jpc = 3.8 Hz, (CF3), 160.0 (C). **F- NMR (282 MHz, DMSO-d,) O -61.5 (s,

3F) ppm.

Synthesis of 1-(prop-2-yn-1-yloxy)-3~(trifluoromethyl)benzene (6b)

il

CF;

3-(Trifluoro)methylphenol (0.86 mL, 7.19-mmol), propargyl bromide (0.6 mL,
7.91 mmol), Cs,CO5 (3.26 ¢, 10.0 mmol) and CH5CN (50 mL) were stirred for 24 h. The
crude product was purified by silica gel column chromatography (n-hexane) to give
6b (1.23 ¢, 6.14 mmol, 85%) as a colorless liquid. "H NMR (300 MHz, CDCl,) O 3.61 (t,
J = 2.4 Hz, 1H), 4.92 (d, J = 2.4 Hz, 2H), 7.32 (m, 3H), 7.55 (m, 1H) ppm.; °C NMR (75
MHz, CDCly) & 55.9 (CH,), 78.7 (CH), 78.7 (O), 111.48 (q, *Jsc = 3.8 Hz, CH), 117.9 (q,
7Jec = 3.9 Hz, CH), 119.3 (CH), 124.0 (q, 'Jpc = 270.7 Hz, CF3), 130.4 (q, “Jpc = 31.6 Hz,

Q), 130.7 (CH), 157.5 (C) ppm.; °F NMR (282 MHz, CDCl3) O -62.9 (s, 3F) ppm.
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Synthesis of 1-(prop-2-yn-1-yloxy)-2-(trifluoromethylbenzene (7b)
o Z
(L.
2-(Trifluoro)methylphenol (1.37 g, mL, 8.44 mmol), propargyl bromide (0.6

mL, 7.91 mmol), Cs,CO5 (4.15 g, 12.7 mmol) and CH;CN (50 mL) were stirred for 24 h.
The crude product was purified by silica gel column chromatography (n-hexane) to
give 7Tb (1.65 ¢, 8.23 mmol, 98%) as a colorless oil. 'H NMR (300 MHz, CDCLs) O 2.53
(t, J = 23 Hz, 1H), 4.79 (d, J = 2.3 Hz, 2H), 7.06 (t, J = 7.6 Hz, 1H), 7.16 (d, J = 8.4 Hz,
1H), 7.51 (t, J = 7.6 Hz, 1H), 7.59/(d, J = 7.6 Hz, 1H) ppm.; *C NMR (75 MHz, CDCl) O
56.4 (CH,), 76.2 (CH), 77.8 (C), 113.6 (CH), 123.5 (g, "Jge = 270.7 Hz, CF3), 119.5 (q, “rc
= 30.8 Hz, C), 121.0 (CH), 127.3 (g, *Jrc = 5.3 Hz, CH), 133.1 (CH), 155.4 (g, “Jec = 1.6

Hz, C) ppm.; F NMR (282 MHz CDCls) O -62.9 (s, 3F) ppm.

Synthesis of 1-nitro-4-(prop-2-yn-1-yloxy)benzene (8b)

: o F

4-Nitrophenol (515 mg, 3.70 mmol), propargyl bromide (80% w/w in toluene,
0.7 mL, 4.09 mmol), Cs,CO5 (1.51 ¢, 4.63-mmol) and CH;CN (20 mL) was reflux for 4
h. The crude product was purified by silica gel column chromatography ( 15%

EtOAc:n-hexane) to give 8b (651 mg, 3.67 mmol, quantitative yield) as a yellow solid.
'H NMR (300 MHz, CDCl5) O 2.59 (t, / = 3.0 Hz, 1H), 4.81 (d, J = 3.0 Hz, 2H), 7.07 (d, J =
9.0 Hz, 2H), 8.24 (d, J = 9.0 Hz, 2H);"*C NMR (75 MHz, DMSO-d,) O 56.3 (CH,), 78.2
(CH), 79.1 (O), 115.0 (2CH), 125.8 (2CH), 141.4 (C), 162.3 (C).
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Synthesis of 1-nitro-3-(prop-2-yn-1-yloxy)benzene (9b)

o

NO,

3-Nitrophenol (1.50 g, 10.8 mmol), propargyl bromide (1.0 mL, 13.2 mmol),
Cs,CO5 (7.12 mg, 21.9 mmol) and CHsCN (70 mL) were stirred for 24 h. The crude
product was purified by silica gel column chromatography (15% EtOAc:n-hexane) to
give 9b (1.81 g, 10.5 mmol, 97%) as a yellow solid. 'H NMR (300 MHz, CDCls) 2.59 (4,
J =24 Hz 1H), 4.79 (d, J = 2.4 Hz, 2H), 7.31 (ddd, J = 8.3, 2.5, 0.9 Hz, 1H), 7.47 (t, J =
8.2 Hz, 1H), 7.83 (t, J = 23 Hz, 1H), 7.88 (ddd, J = 8.2, 2.2, 0.9 Hz, 1H); *C NMR (75
MHz, CDCl,) O 56.3 (CHy), 76.7 (C), 77.3 (CH), 109.6 (CH), 116.6 (CH), 121.9 (CH), 130.1
(CH), 149.1 (O), 157.9 (Q).

Synthesis of 1-nitro-2-(prop-2-yn-1-yloxy)benzene (10b)
6=
©:N02
2-Nitrophenol (1.27 ¢,-9.10 mmol), propargyl bromide (0.7 mL, 9.23 mmol),
Cs,CO5 (5.08 ¢, 15.59 mmol) and CHsCN (50 mL) were stirred for 24 h. The crude

product was purified by silica gel column chromatography (15% EtOAc:n-hexane) to

give 10b (1.61 g, 9.06 mmol, quantitative yield) as a yellow solid. *H NMR (300 MHz,
CDCly) O 2.59 (t, J = 3.0 Hz, 1H), 4.86 (d, J = 3.0 Hz, 2H), 7.10 (td, J = 7.5, 1.1 Hz, 1H),
7.27 (dd, J = 8.5, 1.1 Hz, 1H), 7.56 (ddd, J = 8.1, 7.4, 1.7 Hz, 1H), 7.86 (dd, J = 8.1, 1.7
Hz, 1H); *C NMR (75 MHz, CDCly) O 57.2 (CH,), 77.1 (CH), 77.2 (C), 115.5 (CH), 121.4
(CH), 125.7 (CH), 134.0 (CH), 140.4 (C), 150.8 (Q).
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Synthesis of 1-(tert-butyl)-4-(prop-2-yn-1-yloxy)benzene (11b)

o _Z

4-(Tert-butyl) phenol (1.15 ¢, 8.32 mmol), propargyl bromide (80% w/w in
toluene, 1.8 mL, 9.95 mmol), Cs,CO; (3.01 g, 9.24 mmol) and CH;CN (20 mL) were
heated to reflux for 4 h. The crude product was purified by silica gel column
chromatography (n-hexane) to provide 11b (1.34 ¢, 7.11 mmol, 85%) as a yellow oil.
'HNMR (300 MHz, CDCls) O 1.28 (s, 9H), 2.45 (t, J = 2.4 Hz, 1H), 4.61 (d, J = 2.4 Hz, 2H),
6.89 (d, J = 8.9 Hz, 2H), 7.29 (d, J = 8.9 Hz, 2H) ppm.; C NMR (75 MHz, CDCl;) O 31.5
(3CH3), 34.0 (Q), 55.7 (CH,), 75.3 (CH), 78.9 (C), 114.3 (2CH), 126.2 (2CH), 144.1 (O),
155.3 (C) ppm.

Synthesis of 1-(tert-butyl)-3-(prop-2-yn-1-yloxy)benzene (12b)
O/

t-Bu

3-(Tert-butyl) - phenol (1.09 g, 7.28 mmol), propargyl bromide (0.6 mL, 7.91
mmol), Cs,CO5 (3.59 ¢, 11.0 mmol) and CH;CN (50 mL) were stirred for 24 h. The
crude product was purified by silica gel column chromatography (n-hexane) to give
12b (1.32 mg, 7.00 mmol, 96% ) as a colorless liquid. 'H NMR (300 MHz, CDCl,) 0
1.31 (s, 9H), 2.51 (t, J = 2.4 Hz, 1H), 4.68 (d, J = 2.4 Hz, 2H), 6.79 (dd, J = 7.9, 2.5 Hz,
1H), 7.03 (m, 1H), 7.24 (m, 1H) ppm.; *C NMR (75 MHz, CDCl;) O 31.7 (3CH5), 34.8 (C),
55.7 (CH,), 75.4 (CH), 78.8 (0), 111.0 (CH), 113.0 (CH), 118.7 (CH), 128.9 (CH), 153.1 (O),
157.4 (C) ppm.
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Synthesis of 1-(tert-butyl)-2-(prop-2-yn-1-yloxy) benzene (13b)

(IO/
t-Bu
2-Tert-butyl) phenol (1.10 mL, 7.19 mmol), propargyl bromide (0.6 mL, 7.91 mmol),

Cs,CO5 (3.84 g, 11.8 mmol) and CH5CN (50 mL) were stirred for 24 h. The crude product
was purified by silica gel column chromatography (n-hexane) to give 13b (1.53 g, 8.10
mmol, quantitative yield) as a colorless liquid. 'H NMR (300 MHz, CDCls) 0 1.39 (s,
9H), 2.47 (t, J = 2.4 Hz, 1H), 4.71 (d, J = 2.4 Hz, 2H), 6.93 (m, 2H), 7.18 (ddd, J = 8.2,
7.6, 1.7 Hz, 1H), 7.30 (dd, J = 7.6, 1.7 Hz, 1H) ppm.; *C NMR (75 MHz, CDCl;) & 29.9
(3CHs), 34.8 (O), 55.5 (CH,), 75.0 (CH), 78.9 (0), 112.7 (CH), 121.2 (CH), 121.8 (CH), 126.9
(CH), 138.7 (C), 156.5 (C) ppm.

Synthesis of 1-methyl-4-(prop-2-yn-1-yloxy)benzene (14b)

: o _F
HaC

p-Cresol (1.00 mL, 9.53 mmol), propargyl bromide (80% w/w in toluene, 1.2
mL, 7.02 mmol), Cs,CO; (2.96 mg, 9.10 mmol) and CH;CN (30 mL) were heated to
reflux for 4 h. The crude product was purified by silica gel column chromatography
(5% EtOAc:n-hexane) to give 14b (1.30 mg, 8.89 mmol, 93%) as an egg shell liquid. 'H
NMR (300 MHz, CDCl,) 0 2.29 (s, 3H), 2.50 (t, J = 2.4 Hz, 1H), 4.61 (d, J = 2.4 Hz, 2H),
6.83 (d, J = 9.3 Hz, 2H), 7.08 (d, J = 9.3 Hz, 2H), )C NMR (75 MHz, DMSO-d,) & 20.5
(CH3), 55.9 (CH,), 75.3 (CH), 78.8 (0), 114.8 (2CH), 129.9 (2CH), 130.9 (C), 155.4 (C) ppm.
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Synthesis of 1-ethyl-4-(prop-2-yn-1-yloxy)benzene (15b)

o
A

4-Ethylphenol (1.01 g, 8.28 mmol), propargyl bromide (0.7 mL, 9.23 mmol)
and Cs,CO5 (3.42 g, 10.5 mmol) and CH5CN (50 mL) was for 24 h. The crude product
was purified by silica gel column chromatography (n-hexane) to give 15b (1.49 g, 9.31
mmol, quantitative yield) as a colorless oil. 'H NMR (300 MHz, CDCls) 0 1.21 (t, J =
7.6 Hz, 3H), 2.49 (t, J = 2.4 Hz, 1H), 2.59 (g, J = 7.6 Hz, 2H), 4.65 (d, J = 2.4 Hz, 2H),
6.90 (d, J = 8.7 Hz, 2H), 7.2(d, J = 8.7 Hz, 2H), *C NMR (75 MHz, CDCl;) O 15.8 (CHs),
28.0 (CH,), 55.9 (CH,), 75.3 (CH), 78.8 (C), 114.8 (2CH), 128.7 (2CH), 137.4 (C), 155.6 (O)
ppm.

Synthesis of 1-isopropyl-4-(prop-2-yn-1-yloxy)benzene (16b)

o F

4-Isopropylphenol ( 1.10 ¢, 8.06 mmol), propargyl bromide (0.6 mL, 7.91
mmol), Cs,CO5 (3.32 g, 10.2 mmol) and CH5CN (50 mL) was for 24 h. The crude
product was purified by silica gel column chromatography (n-hexane) to give 16b
(1.26 g, 7.24 mmol, quantitative yield) as a colorless liquid. 'H NMR (300 MHz, CDCl,)
0 1.23 (d, J = 6.9 Hz, 6H), 2.50 (t, J = 2.4 Hz, 1H), 2.86 (m, 1H), 4.66 (d, J= 2.4 Hz, 2H),
6.91 (d, J = 8.7 Hz, 2H), 7.16 (d, J = 8.7 Hz, 2H) ppm.; *C NMR (75 MHz, CDCl5) O 24.2
(2CHs), 33.3 (CH), 55.86 (CH,), 75.3 (CH), 78.5 (Q), 114.7 (2CH), 127.3 (2CH), 142.0 (O),

155.6 (C) ppm.
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Synthesis of 1-chloro-4-(prop-2-yn-1-yloxy)benzene (17b)

o
ST

4-Chlorophenol (0.5 mL, 10.2 mmol), propargyl bromide (80% w/w in toluene,
2.0 mL, 11.7 mmol), Cs,CO5 (4.28 ¢, 13.2 mmol) and CHCN (30 mL) were heated to
reflux for 4 h. The crude product was purified by silica gel column chromatography

(5% EtOAC :n-hexane) to give 17b (1.19 g, 7.14 mmol, 70%) as a color less liquid. 'H
NMR (300 MHz, CDCls) 0 2.52(t, J = 2.4 Hz, 1H), 4.66 (d, J = 2.4 Hz, 2H), 6.89 (d, J = 9.1

Hz, 2H), 7.24 (d, J = 9.1 Hz, 2H) ppm.; C NMR (75 MHz, CDCls) O 56.1 (CH,), 75.8
(CH), 78.2 (0), 116.3 (2CH), 126.5 (2CH), 129.4(C), 156.1 (C) ppm.

Synthesis of 1-bromo-4-(prop-2-yn-1-yloxy)benzene (18b)

oz
X

4-Bromophenol (1.04 ¢, 6.02 mmol), propargyl bromide (80% w/w in toluene,
2.0 mL, 7.71 mmol), Cs,C05(2.81 g, 8.63 mmol) and CH;CN (30 mL) were heated to
reflux for 4 h. The crude product was purified by silica gel column chromatography

(n-hexane) to give 18b (1.19 g, 5.65 mmol, 94%) as a colorless liquid. 'H NMR (300
MHz, CDCls) 0 2,52 (t, J =3.0 Hz, 1H), 4.65 (d, J = 3.0 Hz, 2H), 6.86 (d, J = 9.1 Hz, 2H),

739 (d, J = 9.1 Hz, 2H) ppm.; '>C NMR (75 MHz, CDCls) & 55.9 (CH,), 75.9 (CH), 78.1
(0), 113.9 (0), 116.7 (2CH), 132.3 (2CH), 156.6 (C) ppm.

Synthesis of N-(4-(prop-2-yn-1-yloxy)phenyl)acetamide (19b)

P
R I

H

N-(d-hydroxyphenylacetamide (1.14 ¢, 7.56 mmol ) propargyl bromide (0.6
mL, 7.91 mmol), Cs,CO5 (3.97 g, 12.2 mmol) and CH;CN (50 mL) were stirred for 24 h.
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The crude product was purified by silica gel column chromatography (30% EtOAc:n-
hexane) to give 19b (1.40 g, 7.40 mmol, 98%) as a colorless oil. 'H NMR (300 MHz,
CDCly) O 2.12 (s, 3H), 2.52 (t, J = 2.3 Hz, 1H), 4.65 (d, J = 2.3 Hz, 2H), 6.90 (d, J = 8.9
Hz, 2H), 7.80 (br s, 1H) ppm.; *C NMR (75 MHz, CDCl3) O 24.2 (CHs), 56.1 (CH,), 75.6
(CH), 78.5 (0), 115.3 (2CH), 121.9 (2CH), 131.9 (C), 154.3 (C), 168.7 (CO) ppm.

Synthesis of tert-butyldimethyl(4-(prop-2-yn-1-yloxy)phenoxy)silane (20b)

: o Z
TBSO

4-((Tert-butyldimethylsilyloxy)phenol ( 720 mg, 3.21 mmol), propargyl
bromide (80% w/w in toluene, 0.8 mL, 3.08 mmol), Cs,CO; (1.38 ¢ mg, 4.24 mmol)
and CH5CN (30 mL) were heated to reflux for 4 h. The crude product was purified by
silica gel column chromatography (5% EtOAc:n-hexane) to give 20b (1.30 mg, 8.89
mmol, 93% ) as a white solid. *H NMR (300 MHz, CDCls) 0 0.17 (s, 6H), 0.98 (s, 9H),
2.50 (t, J = 2.4 Hz, 1H), 4.63 (d, J = 2.4 Hz, 2H), 6.77 (d, J = 9.2 Hz, 2H), 6.86 (d, J = 9.2
Hz, 2H) ppm.; C NMR (75 MHz, CDCls) O -4.1 (2CHs), 18.4 (C), 25.9 (3CH5), 56.7 (CHy),
75.4 (CH), 79.1 (0), 116.1 (2CH), 120.1 (2CH), 150.4 (C), 152.3 (C) ppm.

Synthesis of 1-methoxy-4-(prop-2-yn-1-yloxy)benzene (22b)

o
HsCO

4-Methoxyphenol (1.00 mL, 9.53 mmol), propargyl bromide (80% w/w in
toluene, 1.7 mL, 1.00 mmol), Cs,CO; (2.96 mg, 9.10 mmol) and CH;CN (30 mL) were
heated to reflux for 4 h. The crude product was purified by silica gel column
chromatography (5% EtOAc:n-hexane) to give 22b (1.30 g, 8.89 mmol, 93%) as an egg
shell liquid. 'H NMR (300 MHz, CDCls) O 2.50 (t, J = 2.4 Hz, 1H), 3.75 (s, 3H), 4.61 (d, J
= 2.4 Hz, 2H), 6.83 (d, J = 9.3 Hz, 2H), 6.92 (d, J = 9.3 Hz, 2H) ppm.; C NMR (75 MHz,
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CDCly) O 55.6 (CH5), 56.6 (CH,), 75.3 (CH), 78.9 (C), 114.6 (2CH), 116.1 (2CH), 151.7 (C),
154.5 (C) ppm.

Synthesis of 1-chloro-4-(prop-2-yn-1-yloxy)-2-(trifluoromethyl)benzene

(22b)
o Z
ST

CF3

4-Chloro-3-(trifluoromethyl)phenol (530 mg, 2.69 mmol), propargyl bromide
(80% w/w in toluene, 0.23 mL, 3.07 mmol), Cs,COs (1.73 ¢, 5.31 mmol) and CHCN
(40 mL) were heated to reflux for 24 h. The crude product was purified by silica gel
column chromatography (n-hexane) to give 22b (587 mg, 2.50 mmol, 93% ) as a
colorless oil. "H NMR (300 MHz, CDCLy) O 2.56 (t, J = 2.4 Hz, 1H), 4.72 (d, J = 2.4 Hz,
2H), 7.09 (dd, J = 8.8, 3.0 Hz, 1H), 7.30 (d, J = 3.0 Hz, 1H), 7.42 (d, J = 8.8 Hz, 1H)
ppm.; *C NMR (75, MHz, CDCls) O-56.3 (CH,), 76.5 (CH), 77.4 (C), 114.7 (g, *Jer = 5.3
Hz, ©), 119.1 (CH), 122.6 (q, Jpe = 2715 Hz, CF3), 124.3 (CH), 129.2 (q, s = 30.8 Hz,

C), 132.4 (CH), 155.9 (C) pprm; %F NMR (282 MHz CDCly) O -63.5(s, 3F) ppm.

Synthesis of 1-(prop-2-yn-1-yloxy)-3,5-bis(trifluoromethyl)benzene (23b)

FSC\Q/O/

CF;

3,5-Bis(trifluoromethyl)phenol (0.65 mL, 4.32 mmol), propargyl bromide (80%
w/w in toluene, 0.36 mL, 4.78 mmol), Cs,CO5 (2.90 g, 8.89 mmol) and CHCN (45 mL)
were heated to reflux at for 4 h. The crude product was purified by silica gel column
chromatography (n-hexane) to give 23b (1.25 g, 4.67 mmol, quantitative yield) as a

colorless oil. 'H NMR (300 MHz, CDCls) O 2.59 (t, J = 2.4 Hz, 1H), 4.80 (d, J = 2.4 Hz,

2H), 7.40 (s, 2H), 7.52 (s, 1H) ppm.; >C NMR (75 MHz, CDCl;) ® 56.2 (CH,), 76.6 (CH),
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76.9 (0), 115.2 (m, ©), 115.5 (d,’Jec = 3.0 Hz, 2CH), 123.1 (g, Jrc = 271.0 Hz, 2CF>),
132.9 (g, Zsc = 33.3 Hz, 2C), 158.0 (C) ppm.; “F NMR (282 MHz, CDCls) O -63.2 (s, 6F)

Synthesis of 1,3-difluoro-5-(prop-2-yn-1-yloxy)benzene (24b)

F;o/

F

3,5-Difluorophenol (1.04 ¢, 8.02 mmol), propargyl bromide (0.6 mL, 7.91
mmol), Cs,CO; (3.14 ¢, 9.65 mmol) and CH5CN (50 mL) were stirred for 24 h. The
crude product was purified by silica gel column chromatography (n-hexane) to give
24b (968 mg, 5.86 mmol, 82%) as a colorless liquid. 'H NMR (300 MHz, CDCl,) O 2.56
(t, J = 2.4 Hz, 1H), 4.67 (d, J = 2.4 Hz, 2H), 6.45 (m, 1H), 6.52 (m, 2H) ppm.; C NMR
(75 MHz, CDCls) O 56.3 (CH,), 76.4 (CH), 77.5 (C), 97.2 (t, %Jsc = 25.70 Hz, CH), 98.9 (dd,
2Jee, e = 27.8, 0.8'Hz, 2CH), 159.4 (t, *Jee = 13.6 Hz, C), 163.6 (dd, Jr, *Jee = 245.3,

15.4 Hz, 2CF) ppm.; F NMR (282 MHz, CDCly) O -109.7 (s, 2F) ppm.

Synthesis of 1,2-difluoro-4-(prop-2-yn-1-yloxy)benzene (25b)

;0/

F

3,4-Difluorophenol (1.06 ¢, 8.19 mmol), propargyl bromide (0.6 mL, 7.91
mmol), Cs,CO; (4.04 g, 12.4 mmol) and CH;CN (50 mL) was for 24 h. The crude
product was purified by silica gel column chromatography (n-hexane) to give 25b
(1.21 g, 7.17 mmol, 88%) as a colorless liquid. *H NMR (300 MHz, CDCl;) O 2.54 (t, J =
2.4 Hz, 1H), 4.65 (d, J = 2.4 Hz, 2H), 6.69 (m, 1H), 6.82 (m, 1H), 7.08 (m, 1H) ppm.; C
NMR (75 MHz, CDCl;) O 56.6 (CH,), 76.1 (CH), 77.9 (C), 104.9 (d, %Jsc = 20.3 Hz, CH),
110.4 (dd , Jec = 63.8 Hz, CH), 117.3 (dd, YJre, Yre = 18.0, 1.5 Hz, CH), 148.0 (dd, e,
?Jee = 240.0, 12.8 Hz, CF), 150.4 (dd, s, ZJpe = 246.8, 14.3 Hz, CF), 153.7 (dd, *Jre, “Jre
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= 9.0, 2.3 Hz, ) ppm.; “°F NMR (282 MHz, CDCly) & -136.0 (d, Jir = 19.7 Hz, 1F), -147.9
(d, Jer = 22.6 Hz, 1F) ppm.

Synthesis of 1,2-difluoro-3-(prop-2-yn-1-yloxy)benzene (26b)

o F
-
F
2,3-Difluorophenol (956 mg, 7.35 mmol), propargyl bromide (0.6 mL, 7.91
mmol), Cs,CO5 (4.24 g, 13.0 mmol) and CH5CN (50 mL) were stirred or 24 h. The
crude product was purified by silica gel column chromatography (n-hexane) to give
26b (946 mg, 5.63 mmol, 77%) as a colorless liquid. "H NMR (300 MHz, CDCl,) O 2.55
(t, J = 2.4 Hz, 1H), 4.78 (d, J = 2.4 Hz, 2H), 6.85 (m, 2H), 7.00 (m, 1H) ppm.; >C NMR
(75 MHz, CDCls) © 57.1 (CH,), 76.5 (CH), 77.7 (C); 110.3 (d, ZJec = 17.3 Hz, CH), 111.0 (d,
YJee = 3.0 Hz, CH), 123.1 (dd, “Jre, “Jee = 9.0, 5.3 Hz, CH), 141.8 (dd, e, Zpe = 246.7,

14.3 Hz, CF), 147.1 (dd,Jec, “Jee = 5.3, 3.0 Hz, ), 151.5 (dd, Ue, “Jec = 246.0 ,10.5 Hz,

CF) ppm.; °F NMR (282 MHz, CDCl) O -137.7 (s, 1F), -137.8 (s, 1F) ppm.

Synthesis of 2,4-difluoro-1-(prop-2-yn-1-yloxy)benzene (27b)

o Z
EES

2,4-Difluorophenol (0.7 mL, 7.33 mmol), propargyl bromide (0.6 mL, 7.91
mmol), Cs,CO;5 (4.04 ¢, 12.4 mmol) and CHsCN (50 mL) were stirred for 24 h. The
crude product was purified by silica gel column chromatography (n-hexane) to give
27b (960 mg, 5.71 mmol, 78%) as a colorless liquid. "H NMR (300 MHz, CDCly) O 2.54
(t, J = 2.4 Hz, 1H), 4.72 (d, J = 2.4 Hz, 2H), 6.79 (m, 2H), 7.08 (m, 1H) ppm.; °C NMR
(75 MHz, CDCls) O 58.2 (CH,), 76.3 (CH), 78.0 (C), 105.1 (dd, %Jsr, “Jrc = 26.3, 21.8 Hz,
CH), 110.5 (dd, %re, Y = 22.5, 3.8 Hz, CH), 117.6 (dd, *Jre, 2Jec = 9.0, 2.3 Hz, CH),
141.9 (dd, “Jee, “Jec = 10.5, 3.0 Hz, C), 153.2 (dd, e, *Jee = 248.3, 12.0 Hz, CF), 157.4
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(dd, Yre, Zee = 241.5, 10.5 Hz, CF) ppm.; °F NMR (282 MHz, CDCl;) O -119.0 (d, Jgr =
3.4 Hz, 1F), -129.2 (d, Jir = 3.4 Hz, 1F) ppm.

Synthesis of 1,4-difluoro-2-(prop-2-yn-1-yloxy)benzene (28b)

F\Qo/
F
2,5-Difluorophenol (1.11 g, 8.50 mmol), propargyl bromide (0.7 mL, 9.23

mmol), Cs,CO; (4.92 ¢, 15.1 mmol) and CH;CN (60 mL) was for 24 h. The crude
product was purified by silica gel column chromatography (n-hexane) to give 28b
(1.32 g, 7.86 mmol, 92%) as a colorless liquid. 'H NMR (300 MHz, CDCly) O 2.58 (t, J =
2.4 Hz, 1H), 4.73 (d, J = 2.4 Hz, 2H), 6.63 (m, 1H), 6.85 (m, 1H), 7.01 (m, 1H) ppm.; “C
NMR (75 MHz, CDCls) O 57.3 (CH,), 76.8 (CH), 77.5 (©), 103.9 (dd, e, Jpe = 42.8, 1.5
Hz, CH), 107.9 (dd, ZJre, “Jee = 23.3, 6.8 Hz, CH), 116.5 (dd, “Jre, 2Jre = 21.0, 10.5 Hz,
CH), 146.1 (dd, “Jee, 2Jec =113.6,11.9 Hz, C), 149.3 (dd, s, “Jrc = 240.8, 3.8 Hz, CF),

158.6 (dd, Yre, Ype = 280.8, 2.3 Hz, CF) ppm.; F NMR (282 MHz, CDCl,) O -117.3 (d,
Jpr = 16.1 Hz, 1F), -140.2 (d; Jgr = 14.1 Hz, 1F) ppm.

Synthesis of 1,3-difluoro-2-(prop-2-yn-1-yloxy)benzene (29b)

@O/
F
2,6-Difluorophenol (1.12 g, 8.60 mmol), propargyl bromide (0.7 mL, 9.23

mmol), Cs,CO5 (4.02 ¢, 12.3 mmol) and CH;CN (60 mL) was for 24 h. The crude

product was purified by silica gel column chromatography (n-hexane) to give 29b
(1.39 g, 8.29 mmol, 96%) as a colorless liquid. "H NMR (300 MHz, CDCl,) 0 2.51 (t,J =

2.4 Hz, 1H), 4.81 (d, J = 2.4 Hz, 2H), 6.96 (m, 3H) ppm.; *C NMR (75 MHz, CDCl;) O
61.6 (t, “Jec = 3.8 Hz, CH,), 76.3 (CH), 77.9 (0), 112.2 (dd, Zrc , Yrc = 15.0, 6.8 Hz, 2CH),



60

1239 (t, *Jic = 9.0 Hz, CH), 133.9 (t, *Jr = 14.3 Hz, C), 156.5 (dd, Yse, *Jec = 247.5,

5.3 Hz, 2CF) ppm.; °F NMR (282 MHz, CDCl;) O -128.1 (s, 2F) ppm.

4.3.3 General procedure for click reaction

To a stirred mixture of propargyloxy derivatives (1b-29) and 4-azidophenol
(1c) in 50% n-BuOH in water was added sodium ascorbate and 1M aqg. CuSO4
sequentially. The reaction mixture was stirred at 60°C. The resulting solution was
diluted with ice water, followed by 10% aq. NH; and stirred for another 5 minutes.
The solid precipitate was collected with a Buchner filter and air-dried overnight to
give the designed products (1d-30d). Purification of the crude product by column

chromatography to provide desired products.

Synthesis of 4-(4-(phenoxy methyl)-1H-1,2,3-triazol-1-yDphenol (1d)

(Pro-2yn-1-yloxy)oenzene (1b) (200 mg, 1.51 mmol), 4-azidophenol (1c) (229
mg, 1.69 mmol), sodium ascorbate (15.0 mg, 0.08 mmol), 1M ag. CuSO, (75 uL) and
50% n-BuOH in water (4.5 mL) were stirred at 60°C for'2 h. The resulting solution was
diluted with ice water (15 mL), 10% ag. NH3 (3 mL) and stirred for another 5 minutes,
filtered and air-dried overnight. Purification of the crude product by column
chromatography (50% EtOAc:n-hexane) given 1d (247 mg, 0.93 mmol, 62% vyield) as a
white solid. 'H NMR (300 MHz, DMSO-dg) O 5.21 (s, 2H), 6.93 (m, 3H), 7.07 (m, 2H),
7.30 (m, 2H), 7.67 (d, J = 8.9 Hz, 2H), 8.75 (s, 1H), 9.97 (br s, 1H); *C NMR (75 MHz,
DMSO-dy) O 61.0 (CH,), 114.7 (2CH), 116.1 (2CH), 120.9 (O), 122.0 (2CH), 122.7 (O),
128.7 (Q), 129.9 (2CH), 143.5 (CH), 157.8 (C), 158.0 (CH).
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Synthesis of 4-(4-((4-fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenol
(2d)

1-Fluoro-4-(prop-2-yn-1-yloxy)benzene (2b) (928 mg, 6.18 mmol), 4-
azidophenol (1c) (878 mg, 6.50 mmol), sodium ascorbate (98.2 mg, 0.50 mmol), 1M
aqg. CuSO, (300 UL) and 50% n-BuOH in water (18 mL) were stirred at 60°C for 2 h.
The resulting solution was diluted with ice water (30 mL), 10% ag. NH; (6 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 2d (383 mg, 21.7
mmol, 62% yield) as a white solid. ‘H NMR (300 MHz, DMSO-dj) 0 5.18 (s, 2H), 6.94
(d, J = 8.9 Hz, 2H), 7.12.(m, 4H), 7.66 (d, J = 8.9 Hz, 2H), 8.75 (s, 1H), 9.96 (br s, 1H); °C
NMR (75 MHz, DMSO-dy) O 61.6 (CH,), 115:9(d, ZJc = 25.1 Hz, 2CH), 116.1 (d, e =
10.1 Hz, 2CH), 116.1 (2CH), 122.0 (2CH), 122.8 (C), 128.7 (C) , 143.4 (CH), 154.3 (d, “Jxc
= 1.8 Hz, O), 156.7(d, s = 234.6 Hz, CF), 157.8 (C); 'F NMR (282 MHz, DMSO-d¢) O -
125.2 (s, 1F); HRMS (ESI+) m/z: caled. for CysHysFNsO, [M+H]" 286.0992, found
286.0981.

Synthesis of 4-(4-((3-fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenol

(3d)
oy
\/(/\
N:

0 N
N
F

1-Fluoro-3-(pro-2-yn-1-yloxy)benzene (3b) ( 844 mg, 5.62 mmol) , 4-
azidophenol (1c) (991 mg, 7.33 mmol), sodium ascorbate (104 mg, 0.53 mmol), 1M
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ag. CuSO4 (272 UL) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% aq. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 3d (1.30 ¢, 4.57
mmol, 81%) as a brown solid. *H NMR (300 MHz, DMSO-d,) 0 5.23 (s, 2H), 6.78 (td, J =
8.7, 2.4 Hz, 1H), 6.95 (m, 4H), 7.33 (m, 1H), 7.67 (d, J = 8.9 Hz, 2H), 8.75 (s, 1H), 9.97
(br s, 1H); C NMR (75 MHz, DMSO-dy) O 61.5 (CH,), 102.4, (d, 2Jsc = 24.8 Hz, CH),
107.7 (d, ZJse = 21.0 Hz, CH), 111.2 (d, YJsc = 3.0 Hz, CH), 116.2 (2CH), 122.2 (2CH),
123.0 (C), 128.8 (0), 130.8 (d, *Jrc = 10.5 Hz, CH), 143.2 (CH), 158.0 (C), 159.6 (d, "Jer =
11.3 Hz, C), 163.1 (d, Use = 241.5Hz, ©); °F NMR (282 MHz, DMSO-dg) O -113.0 (s, 1F);
HRMS (ESI+) m/z: calcd. for Cy5H3FNsO, [M+H]* 308.0809, found 308.0811.

Synthesis of 4-(4-((2-fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenol

(4d)
/©/OH

o AN
s
F

1-Fluoro-2-(pro-2-yn-1-yloxy)benzene - (4b) (900 mg, 6.00 mmol) , 4-
azidophenol (1c) (817 mg, 6.05 mmol), sodium ascorbate (98.7 mg, 0.498 mmol), 1M
aqg. CuSO, (300 UL) and 50% n-BuCH in water (20 mL) were stirred at 60°C for 2 h.
The resulting solution was diluted with ice water (40 mL), 10% aq. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 4d (979 mg, 3.43
mmol, 57%) as a brown solid. *H NMR (300 MHz, DMSO-d) O 5.29 (s, 2H), 6.95 (d, J =
8.9 Hz, 2H), 6.98 (td, J = 4.7, 1.6, 1H), 7.16 (m, 1H), 7.23 (ddd, J = 11.8, 8.1, 1.6 Hz, 1H),
7.40 (td, J = 8.5, 1.5 Hz, 1H), 7.69 (d, J = 8.9 Hz, 2H), 8.79 (s, 1H), 9.98 (br s, 1H); **C
NMR (75 MHz, DMSO-dy) ® 62.0 (CH,), 115.6 (C), 116.1 (d, Zse = 18.0 Hz, CH), 116.1
(2CH), 121.5 (d, *Js = 7.5 Hz, CH), 122.1 (2CH), 123.0 (CH), 124.8 (d, *Js- = 3.8 Hz, CH),
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128.7 (CH), 143.0 (CH), 145.9 (d, Ys- = 10.6 Hz, C), 151.8 (d, Upe = 242.0 Hz, CF), 157.9

(C); F NMR (282 MHz, DMSO-dg) O -136.4 (s, 1F); HRMS (ESI+) m/z: calcd. for
Cy5H1sFN5O, [IM+H]' 286.0992, found 286.0987.

Synthesis of 4-(4-((4-(trifluoromethyl)phenoxy)methyl)-1H-1,2,3-triazol-1-
yUphenol (5d)

1<Prop-2-yn-1-yloxy}-d-triflucromethylbenzene (5b) (471.8 mg, 2.36 mmol), 4-
azidophenol (1c) (460 mg, 3.40 mmol), sodium ascorbate (41.3 mg, 0.21 mmol), 1M
aq. CuSO, (120 L) and 50% n-BuOH in water (10 mL) were stirred at 60°C for 2 h.
The resulting solution was diluted with ice water (15 mL), 10% ag. NH; (5 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 5d (646 mg, 1.93
mmol, 82% vyield) as a peach solid. *H NMR (300 MHz, DMSO-d) O 5.32 (s, 2H), 6.95
(d, J =89 Hz, 2H), 7.26 (d, J =8.9 Hz, 2H), 7.66 (m, 4H), 8.79 (s, 1H), 9.98 (br s, 1H)
ppm.;  C NMR (75 MHz, DMSO-dy) © 61.4 (CH,), 115.4.(C), 116.2 (C), 124.7 (q, Use =
270.0 Hz, CF3), 121.6 (q, “Jec = 31.9 Hz, ©) 122.2 (C), 123.1 (2CH), 127.12 (q, “Jec = 3.5
Hz, 2CH), 128.8 (2CH), 143.1 (2CH), 158.0-(2CH), 160.9 (C) ppm.; F NMR (282 MHz,
DMSO-d,) O - 61.4 (s, 3F) ppm.; HRMS (ESI+) m/z: calcd for CygHioFsNsO,Na [M+Nal*
358.0779, found 358.0777.
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Synthesis of 4-(4-((3-(trifluoromethyl)phenoxy)methyl)-1H-1,2,3-triazol-1-
yUphenol (6d)

CF3

1-(Prop-2-yn-1-yloxy)-3-(trifluoromethyl)benzene (6b) (949 mg, 4.76 mmol), 4-
azidophenol (1c) (1.03 g, 7.62 mmol), sodium ascorbate (72.3 mg, 0.36 mmol), 1M agq.
CuSO, (240 L) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h. The
resulting solution was diluted with ice water (20 mL), 10% aqg. NHs (15 mL) and stirred
for another 5 minutes, filtered and air-dried overnight. Purification of crude product
by column chromatography (50% EtOAc:n-hexane) given 6d (623 mg, 1.86 mmol,
39%) as a brown solid. 'H'NMR (300 MHz, DMSO-d,) O 5.32 (s, 2H), 6.95 (d, J = 8.9 Hz,
2H), 7.32 (d, J = 7.7 Hz, 1H), 7.40 (d, J = 7.1 Hz, 2H), 7.56 (m, 1H), 7.67 (d, J = 8.9 Hz,
2H), 8.78 (s, 1H), 9.96 (br s, 1H) ppm.; *C NMR (75 MHz, DMSO-dy) O 61.5 (CH,), 111.5
(9, *Jrc = 3.8 Hz, CH), 116.2 (2CH), 117.6 (q, *Jrc = 3.8 Hz, CH), 119.1 (CH), 122.1 (CH),
124.2 (q, e = 270.0 Hz; CF3), 122.1 (2CH), 123.0 (CH), 128.7.(C), 130.5 (q, Ve = 31.5
Hz, €), 143.1 (C), 157.9 (C), 158.4 (C) ppm.; F-NMR (282 MHz, DMSO-dy) O -62.7 (s,
3F) ppm.; HRMS (ESI+) m/z: caled for CigHq3F3N30, [M+H]™ 336.0960, found 336.0954.

Synthesis of 4-(4-((2-(trifluoromethyl)phenoxy)methyl)-1H-1,2,3-triazol-1-
yUphenol (7d)

N
et
CF;

1<(Prop-2-yn-1-yloxy)-2-(trifluoromethylbenzene (7b) (1.0965 mg, 548 mmol), 4-

azidophenol (1c) (960 mg, 7.10 mmol), sodium ascorbate (118 mg, 0.59 mmol), 1M
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ag. CuSO4 (272 ML) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% aq. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude

product by column chromatography (50% EtOAc:n-hexane) given 7d (1.20 ¢, 3.59
mmol, 66%) as a brown solid. *H NMR (300 MHz, DMSO-d,) O 5.37 (s, 2H), 6.94 (d, J =
8.9 Hz, 2H), 7.11 (t, J = 7.5 Hz, 1H), 7.52 (d, J = 8.4 Hz, 1H), 7.62 (m, 1H), 7.67 (d, J =
8.9 Hz, 2H), 8.72 (s, 1H), 9.94 (brs, 1H) ppm.; C NMR (75 MHz, DMSO-dy) O 62.0
(CH,), 114.3 (CH), 116.2 (2CH), 117.5 (g, Zrc = 15.0 Hz, C), 123.8 (g, Usc = 270.8 Hz,
CF3), 120.8 (CH), 122.1 (2CH), 122.9 (CH), 126.9 (q, Jrc = 5.3 Hz, ), 128.7 (Q), 134.3
(0), 143.0 (C), 155.9 (C), 158.0 (O) ppm:; F NMR (282 MHz, DMSO-dy) & -62.3 (s, 3F)
ppm.; HRMS (ESI+) m/z: calcd for CigH1,FsNsOsNa [M+Nal™ 358.0779, found 358.0774.

Synthesis of 4-(4-((4-nitrophenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenol

(8d)
e
N:

0 i\
Pt
O,N

1-Nitro-4-( prop-2-yn-1-yloxy) benzene (8b) (201 mg, 1. 13 mmol), 4-
azidophenol (1c) (200 mg, 1.48 mmol), sodium ascorbate (18.3 mg, 0.09 mmol), 1M
aq. CuSO, (57 UL) and 50% n-BuOH-in water (10 mL) were stirred at 60°C for 2 h.
The resulting solution was diluted with ice water (15 mL), 10% ag. NH; (3 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 8d (222 mg, 0.71
mmol, 63% yield) as a brown solid. 'H NMR (300 MHz, DMSO-d) O 5.40 (s, 2H), 6.95
(d, J=9.0Hz, 2H), 7.31 (d, J = 9.0 Hz, 2H), 7.68 (d, J = 9.0 Hz, 2 H), 8.24 (d, J = 9.0 Hz,
2H), 8.81 (s, 1H), 9.99 (br s, 1H); "*C NMR (75 MHz, DMSO-dg) O 61.9 (CH,), 115.4 (2CH),
116.1 (2CH), 122.1 (2CH), 123.1 (CH), 125.9 (2CH), 128.6 (C), 141.1 (C), 142.5 (Q), 157.9
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(0), 163.2 (O); HRMS (ESI+) m/z: caled. for CysHisN4O4 [M+H]" 313.0937, found
313.0936.

Synthesis of 4-(4-((3-nitrophenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol (9d)

1-Nitro-3-( prop-2-yn-1-yloxy) benzene (9b) ( 902 mg, 5.09 mmol) , 4-
azidophenol (1c) (998 mg, 7.38 mmol), sodium ascorbate (115 mg, 0.58 mmol), 1M
aq. CuSOq (240 ML) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (40 ml), 10% aqg. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% = EtOAc:n-hexane) given 9d (1.53 ¢, 4.89
mmol, 96%) as a brown solid. 'H NMR (300 MHz, DMSO-dy) O 5.38 (s, 2H), 6.95 (d, J =
8.9 Hz, 2H), 7.55 (ddd, J ='8.3, 2.3, 1.2 Hz, 1H), 7.62(t, J = 8.2 Hz, 1H), 7.67 (d, J = 8.9
Hz, 2H), 7.85 (ddd, J = 8.2, 2.1, 1.2 Hz, 1H), 7.91 (t, J = 2.1 Hz, 1H), 8.80 (s, 1H), 9.98 (br
s, 1H); °C NMR (75 MHz, DMSO-dy) O 618 (CH,), 109.2 (CH), 115.9 (CH) 116.1 (2CH),
122.1 (2CH), 122.2 (CH), 123.0 (CH), 128.7(C), 130.8 (CH), 142.8 (C), 142.8 (C), 157.9 (O),
158.5 (O) ppm.; HRMS (ESI+) m/z: calcd. for CisHi3N4O4 [M+HIT 313.0937, found
313.0927.
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Synthesis of 4-(4-((2-nitrophenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenol
(10d)

Sugs
NO,
1-Nitro-2-( prop-2-yn-1-yloxy) benzene (10b) ( 859 mg, 4.85 mmol) , 4-
azidophenol (1c) (853 mg, 6.31 mmol), sodium ascorbate (84.2 mg, 0.43 mmol), 1M
aqg. CuSO, (240 L) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 3 h.
The resulting solution was diluted with ice water (40 mL), 10% aqg. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 10d product (1.21
g, 3.88 mmol, 80%) as a brown solid. ‘H NMR (300 MHz, DMSO-dg) 0 5.43 (s, 2H), 6.94
(d,J =9.0 Hz, 2H), 7.15(ddd, J = 8.0, 7.2, 1.4 Hz, 1H), 7.67 (d, J = 9.0 Hz, 2H), 7.67 (m,
2H), 7.88 (dd, J = 8.1, 1.6 Hz, 1H), 8.77 (s, 1H), 9.98 (br s, 1H); ’C NMR (75 MHz, DMSO-
de) 0 62.5 (CH,), 115.7 (CH), 116.1 (2CH), 121.1 (CH), 122.1 (2CH), 123.1 (CH), 125.0
(CH), 128.6 (Q), 134.4 (CH), 139.9 (Q), 142.2 (C), 150.6 (C), 157.9 (C) ppm.; HRMS (ESI+)
m/z: calcd. for CigHi3F3N3O,5 [M+H]' 313.0937, found 313.0937.

Synthesis of 4-(4-((4-(tert-butyl)phenoxy)methyl)-1H-1,2,3-triazol-1-
yDphenol (11d)

1-(Tert-butyD-4-(prop-2-yn-1-yloxy)oenzene (11b) (907 mg, 4.82 mmol), 4-

azidophenol (1c) (857 mg, 6.34¢ mmol), sodium ascorbate (97.7mg, 0.49 mmol), 1M

ag. CuSO4 (300 ML) and 50% n-BuOH in water (18 mL) were stirred at 60°C for 3 h.
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The resulting solution was diluted with ice water (30 mL), 10% ag. NH; (6 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude

product by column chromatography (50% EtOAc:n-hexane) given 11d (405 mg, 1.25

mmol, 26% yield) as a peach solid. 'H NMR (300 MHz, DMSOd,) O 1.25 (s, 9H), 5.17 (s,
2H), 6.96 (m, 4H), 7.31 (d, J = 8.7 Hz, 2H), 7.67 (d, J = 8.7 Hz, 2H), 8.74 (s, 1H), 9.96 (br
s, 1H) ppm.;  *C NMR (75 MHz, DMSO-dy) O 31.3 (CHs), 33.8 (C), 61.0 (CH,), 114.2
(2CH), 116.0 (2CH), 122.0 (2CH), 122.6 (CH), 126.1 (2CH), 128.7 (C), 143.1 (), 143.7 (C),
155.8 (C), 157.8 (C) ppm.; HRMS (ESI+) m/z: calcd for CigHpuN50, [M+H] 324.1712,
found 324.1715.

Synthesis of 4-(4-((3-(tert-butyl)phenoxy)methyl)-1H-1,2,3-triazol-1-
yUphenol (12d)

1-(Tert-butyl)-3-(prop-2-yn-1-yloxy)benzene (12b) (1.06 mg, 5.62 mmol), 4-
azidophenol (1c) (961 mg, 7.11 mmol), sodium ascorbate (97.9 mg, 0.49 mmol), 1M
aqg. CuSO, (272 UL) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% aq. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 12d (861 mg, 2.66
mmol, 47%) as a brown solid. *H NMR (300 MHz, DMSO-d) O 1.52 (s, OH), 5.19 (s, 2H),
6.95 (m, 5H), 7.23 (t, J = 7.9 Hz, 1H), 7.67 (d, J = 8.9 Hz, 2H), 8.74 (s, 1H), 9.94 (br s,
1H) ppm.; C NMR (75 MHz, DMSO-dy) O 31.1 (CH5), 34.5 (C), 61.0 (CH,), 111.2 (CH),
112.5 (CH), 116.2 (2CH), 117.9 (CH), 122.1 (2CH), 122.7 (CH), 128.8 (C), 129.1 (CH), 143.9
(), 152.5 (0), 157.9 (O), 158.0 (O) ppm.; HRMS (ESI+) m/z: calcd for CioH,»N5O,Na
[M+Na]" 346.1531, found 346.1528.
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Synthesis of 4-(4-((2-(tert-butyl)phenoxy)methyl)-1H-1,2,3-triazol-1-
yUphenol (13d)

1-(Tert-butyl)-2-(prop-2-yn-1-yloxy)oenzene (13b) (903 mg, 4.79 mmol), 4-
azidophenol (1c) (836 mg, 6.19 mmol), sodium ascorbate (86.2 mg, 0.44 mmol), 1M
aqg. CuSO4 (240 UML) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 2 h.
The resulting solution was diluted with ice water (20 mL), 10% aqg. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 13d (743 mg, 2.30
mmol, 48%) as a brown solid. *H NMR (300 MHz, DMSO-d) O 1.31 (s, 9H), 5.23 (s, 2H),
6.90 (m, 1H), 6.96 (d, J = 8.9 Hz, 2H), 7.23 (m, 3H), 7.79 (d, J = 8.9 Hz, 2H), 8.76 (s, 1H),
9.97 (br s, 1H) ppm.; *C NMR (75 MHz, DMSO-d,) O 29.7 (CH,), 34.4 (C), 61.1 (CH,),
113.0 (CH), 116.1 (2CH), 120.7 (CH), 122.0 (2CH), 122.4 (CH), 126.3 (CH), 127.2 (CH),
128.7 (0), 137.5 (0), 143.7 (Q), 156.9 (C), 157.8 (C) ppm.; HRMS (ESI+) m/z: calcd for
CroHpN50, [M+H]" 3241712, found 324.1697.

Synthesis of 4-(4-((p-tolyloxy)methyl)-1H-1,2,3-triazol-1-yl)phenol (14d)

1-Methyl-4-(prop-2-yn-1-yloxy)benzene (14b) (81.0 mg, 5.55 mmol), 4-
azidophenol (1c) (973 mg, 7.20 mmol), sodium ascorbate (117 mg, 0.61 mmol), 1M
ag. CusSO,4 (272 L) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 15 h.
The resulting solution was diluted with ice water (60 mL), 10% ag. NH; (12 mL) and

stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
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product by column chromatography (50% EtOAc:n-hexane) given 14d (490 mg, 1.74
mmol, 31% yield) as a brown solid. *H NMR (300 MHz, CDCl,) 0 2.24 (s, 3H), 5.16 (s,
2H), 7.00 (m, 4H), 7.11 (d, J = 8.4 Hz, 2H), 7.67 (d, J = 8.9 Hz, 2H), 8.74 (s, 1H), 9.97 (s,
1H) ppm.; *C NMR (300 MHz, DMSO-dy) O 20.1 (CH,), 61.0 (CH,), 114.6 (2CH), 116.0
(2CH), 122.0 (2CH), 122.6 (CH), 128.7 (O), 129.6 (O), 129.8 (2CH), 143.6 (C), 155.9 (O),
157.8 (C) ppm.

Synthesis of 4-(4-((4-ethylphenoxy)methyl)-1H-1,2,3-triazol-1-y)phenol
(15d)

1-Ethyl-4-(prop-2-yn-1-yloxy)oenzene  (15b) ( 768 mg, 4.79 mmol) , 4-
azidophenol (1c) (903 mg, 6.68 mmol), sodium ascorbate (84.1 mg, 0.42 mmol), 1M
aqg. CuSO, (240 UL) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 2 h.
The resulting solution was diluted with ice water (40 mL), 10% aq. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 15d (360 mg, 1.22
mmol, 25%) as a brown solid. 'H NMR (300 M Hz, DMSO-d,) O 1.15 (t, J = 7.6 Hz, 3H),
2.54 (g, J = 7.6 Hz, 2H), 5.17 (s, 2H), 6.96 (m, 4H), 7.14 (d, J = 8.6 Hz, 2H), 7.67 (d, J =
8.9 Hz, 2H), 8.74 (s, 1H), 9.93 (br s, 1H) ppm.; *C NMR (75 MHz, DMSO-d,) O 15.9
(CH,), 27.3 (CH,), 61.1 (CH,), 114.6 (2CH), 116.1 (2CH), 122.0 (2CH), 122.6 (CH), 128.7
(2CH), 128.8 (Q), 136.2 (CH), 143.7 (O), 156.1 (C), 157.8 (C) ppm.; HRMS (ESI+) m/z:
calcd for Ci7H;5N50, [M+H]" 296.1399, found 296.1395.
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Synthesis of 4-(4-((4-isopropylphenoxy)methyl)-1H-1,2,3-triazol-1-
yUphenol (16d)

1-Isopropyl-4-(prop-2-yn-1-yloxy)benzene (16b) ( 1.22 ¢, 6.98 mmol) , 4-
azidophenol (1c) (1.22 g, 9.06 mmol), sodium ascorbate (78.1 mg, 0.39 mmol), 1M agq.
CuSO, (240 UML) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 5 h. The
resulting solution was diluted with ice water (40 mL), 10% aqg. NHs (15 mL) and stirred
for another 5 minutes, filtered and air-dried overnight. Purification of crude product
by column chromatography (50% EtOAc:n-Hexane) given 16d (1.44 ¢, 4.67 mmol,
67%) as a brown solid. 'H NMR (300 M Hz, DMSO-d,) O 1.18 (d, J = 6.9, 6H), 2.83 (m,
1H), 5.17 (s, 2H), 6.94 (d, J = 8.9 Hz, 2H), 6.98 (d, J = 8.7 Hz, 2H), 7.17 (d, J = 8.7 Hz,
2H), 7.68 (d, J = 8.9 Hz, 2H), 8.75 (s, 1H) ppm.;- "*C NMR (75 MHz, DMSO-d,) O 24.1
(CH,), 32.6 (CH), 61.1 (CH,), 114.6 (2CH), 116.1(2CH), 122.0 (2CH), 122.7 (CH), 127.2
(2CH), 128.8 (Q), 140.9 (0), 143.8 (), 156.2 (C), 157.8 (C) ppm.; HRMS (ESI+) m/z: calcd
for CigH,0N50, [M+H]* 310.1556, found 310.1539.

Synthesis of 4-(4-((4-chlorophenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenol

(17d)
o< N
Cl

1-Chloro-4-( prop-2-yn-1-yloxy) benzene (17b) (1.00 g, 6. 00 mmol), 4-
azidophenol (1c) (816 mg, 6.72 mmol), sodium ascorbate (95.6 mg, 0.32 mmol), 1M
ag. CuSO4 (300 pL) and 50% n-BuOH in water (18 mL) were stirred at 60°C for 2 h.

The resulting solution was diluted with ice water (30 mL), 10% aqg. NH; (6 mL) and
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stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 17d (970 mg, 3.22
mmol, 53% vyield) as a peach solid. 'H NMR (300 MHz, DMSO-d,) 0 5.21 (s, 2H), 6.94
(d, J = 9.0 Hz, 2H), 7.10 (d, J = 9.0 Hz, 2H), 7.35 (d, J = 9.0 Hz, 2H), 7.66 (d, J = 9.0 Hz,
2H), 8.75(s, 1H), 9.96 (br 5,1 H) ppm.; *C NMR (75 MHz, DMSO-dy) O 61.4 (CH,), 116.0
(2CH), 116.6 (2CH), 122.0 (2CH), 122.8 (CH), 124.6 (C), 128.7 (C), 129.3 (2CH), 143.2 (C),
156.8 (0), 157.8 (C) ppm.; HRMS (ESI+) m/z: calcd for Cy5H15CIN3O, [M+H]T 302.0696,
found 302.0688.

Synthesis of 4-(4-((4-bromophenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenol
(18d)

1-Bromo-4-(- prop-2-yn-1-yloxy) benzene (18b) (505 mg, 2.39 mmol), 4-
azidophenol (1c) (460 mg, 3.40 mmol), sodium ascorbate (36.6 mg, 0.18 mmol), 1M
aqg. CuSO, (120 pb) and 50% n-BuOH in water (10 mL) were stirred at 60°C for 2 h.
The resulting solution was diluted with ice water (15 mL), 10% ag. NH; (5 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 18d (717 mg, 2.07
mmol, 87%) as a brown solid. *H NMR (300 MHz, DMSO-d,) O 5.21 (s, 2H), 6.94 (d, J =
8.9 Hz, 2H), 7.05 (d, J = 9.1 Hz, 2H), 7.47 (d, J = 9.1 Hz, 2H), 7.66 (d, J = 8.9 Hz, 2H),
8.75 (s, 1H), 10.01 (br s, 1H) ppm.; *C NMR (75 MHz, DMSO-dy) O 61.3 (CH,), 112.5 (C),
116.2 (2CH), 117.2 (2CH), 122.2 (2CH), 122.6 (C), 123.0 (CH), 128.8 (C), 132.3 (2CH),
143.3 (0), 157.9 (O) ppm. HRMS (ESI+) m/z: calcd for CysHi3BrNsO, [M+H]" 346.0191,

found 346.0197.
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Synthesis of N-(4-((1-(4-hydroxyphenyl)-1H-1,2,3-triazol-4-

yUmethoxy)phenyl)acetamide (19d)

: OH
o) O%
AT T

H

Z-z

N-(4-(prop-2-yn-1-yloxy)phenylacetamide (19b) (1.05 mg, 552 mmol), 4-
azidophenol (1c¢) (977 mg, 7.23 mmol), sodium ascorbate (113 mg, 0.57 mmol), 1M
aqg. CuSO, (272 pL) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 6 h.
The resulting solution was diluted with ice water (20 mL), 10% ag. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude

product by column chromatography (80% EtOAc:n-hexane) given 19d (1.47 ¢, 4.54

mmol, 82%) as a brown solid. "H NMR (300 MHz, DMSO-dy) O 2.01 (s, 3H), 3.63 (br s,
1H), 5.15 (s, 2H), 6.97 (m, 4H), 7.50 (d, J = 9.0 Hz, 2H), 7.66 (m, 2H), 8.12 (s, 1H), 9.82
(s, 1H) ppm.; >C'NMR (75 MHz, DMSO-d,) O 23.9 (CHa), 61.3 (CH,), 114.9 (2CH), 116.2
(2CH), 120.7 (2CH), 122.1 (2CH), 122.8 (CH), 128.8 (0), 133.0 (C), 143.7 (0), 153.9 (Q),
157.9 (Q), 168.0 (CO) ppm.;  HRMS (ESI+) m/z: calcd for Ci;H16F3sNsOsNa [M+Nal”
347.1120, found 347.1124.

Synthesis of " 4-(4-((4-((tert-butyldimethylsityl)oxy)phenoxy)methy)-  1H-1,2,3-

/©/OH
o N
/©/ N:N
TBSO

Tert-butyldimethyl(4-(prop-2-yn-1-yloxy)phenoxy)silane  (20b) (1.01 g, 3.85

triazol-1-yDphenol (20d)

mmol), 4-azidophenol (1c) (806 mg, 5.97 mmol), sodium ascorbate (42.7 mg, 0.22
mmol), 1M ag. CuSO, (130 pL) and 50% n-BuOH in water (10 mL) were stirred at
60°C for 3 h. The resulting solution was diluted with ice water (15 mL), 10% ag. NH,
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(5 mL) and stirred for another 5 minutes, filtered and air-dried overnight. Purification

of crude product by column chromatography (50% EtOAc:n-hexane) given 20d (1.23

g, 2.32 mmol, 58%) as a white solid. 'H NMR (300 MHz, DMSO-d,) 0 0.15 (s, 6H), 0.93
(s, 9H), 5.12 (s, 2H), 6.63 (d, J = 8.9 Hz, 2H), 6.79 (m, 4H), 7.51 (d, J = 8.9 Hz, 2H), 8.72

(s, 1H), 9.96 (s, 1H) ppm.; C NMR (75 MHz, DMSO-dy) O -4.6 (3CH,), 17.9 (C), 25.6
(CHs), 61.5 (CHy), 115.7 (2CH), 116.1 (2CH), 120.5 (2CH), 122.0 (2CH), 122.6 (CH), 128.8
(0), 143.7 (C), 149.0 (C), 151.5 (C), 157.8 (C) ppm.,; HRMS (ESI+) m/z: calcd for
C1H2sN305Si [IM+H]" 398.1900, found 398.1883.

Synthesis of 4-(4-((4-methoxyphenoxy)methyl)-1H-1,2,3-triazol-1-

o
o N
H,CO

1-Methoxy-4-(prop-2-yn-1-yloxy)benzene (21b) (1.28 ¢, 7.80 mmol), 4-

yUphenol (21d)

azidophenol (1c) (1.56 g, 17.6 mmol), sodium ascorbate (98.4 mg, 0.50 mmol), 1M agq.
CuSQ, (250 pl) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 2 h. The
resulting solution was diluted with ice water (60 mL), 10% ag. NH; (10 mL) and stirred
for another 5 minutes, filtered and air-dried overnight. Purification of crude product
by column chromatography (50% EtOAc:n-hexane) given 21d (2.09 g, 7.03 mmol,
89%) as a brown solid. 'H NMR (300 MHz, DMSO-d,) © 3.69 (s, 3H), 5.13 (s, 2H), 6.87
(d, J = 9.2 Hz, 2H), 6.97 (m, 4H), 7.67 (d, J = 8.8, 2H), 8.73 (s, 1H), 9.98 (br s, 1H) ppm.;
C NMR (75 MHz, DMSO-dy) O 55.3 (CHs), 61.6 (CH,), 114.6 (2CH), 115.7 (2CH), 116.1
(2CH), 120.0 (2CH), 122.6 (CH), 128.8 (C), 143.8 (C), 152.0 (C), 153.6 (C), 157.8 (C) ppm.;
HRMS (ESI+) m/z: calcd for CigHi1gN5O5 [IM+H]" 298.1192, found 298.1184.
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Synthesis of 4-(4-((4-chloro-3-(trifluoromethyl)phenoxy)methyl)- 1H-1,2,3-

crr
§/Oﬁ N
N=N
Cl

CF;

triazol-1-yl)phenol (22d)

1-Chloro-4-(prop-2-yn-1-yloxy)-2-(trifluoromethyl)benzene (22b) (491 mg, 2.09
mmol), 4-azidophenol (1c¢) (420 mg, 3.11 mmol), sodium ascorbate (41.8 mg, 0.21
mmol), 1M ag. CuSO, (120 pL) ~and 50% n-BuOH in water (10 mL) were stirred at
60°C for 24 h. The resulting solution was diluted with ice water (20 mL), 10% ag. NH;
(10 mL) and stirred for another 5 minutes, filtered and- air-dried overnight. Purification
of crude product by column chromatography (50% EtOAc:n-hexane) given 22d (313
mg, 0.85 mmol, 41%) as a brown solid. *H NMR (300 MHz, DMSO-d,) O 5.45 (s, 2H),
6.95 (d, J = 8.9 Hz, 2H), 7.67 (m, 2H), 7.79 (s, 2H), 8.80 (s, 1H), 9.98 (br s, 1H) ppm.; °C
NMR (75 MHz, DMSO-dj) © 61.8 (CH,), 114.6 (0, e = 5.5 Hz, C), 116.1 (2CH), 122.4 (q,
Uee = 270.0 Hz, CF3), 120.2 (CH), 121.9 (d, YU = 2.3 Hz, CH), 122.1 (2CH), 123.0 (CH),
127.5 (0, e = 255 Hz, C), 128.6 (0), 132.8(C), 142.8 (C), 156.8 (C), 158.0 (C) ppm.;
F NMR (282 MHz, DMSO-ds) O -62.9 (s, 3F) ppm; HRMS (ESl+) m/z: calcd for
Cy6H15CLFsN;0, [M+H]*370.0570, found 370.0565.

Synthesis of 4-(4-((3,5-bis(trifluoromethyl)phenoxy)methyl)-1H-1,2,3-
triazol-1-yDphenol (23d)

1-(Prop-2-yn-1-yloxy)-3,5-bis(trifluoromethyl)benzene (23b) (275 mg, 1.03

mmol), 4-azidophenol (1c) (307 mg, 2.27 mmol), sodium ascorbate (31.1 mg, 0.16
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mmol), IM ag. CuSO4 (120 plL) and 50% n-BuOH in water (10 mL) were stirred at 60°C
for 24 h. The resulting solution was diluted with ice water (20 mL), 10% aqg. NH; (10
mL) and stirred for another 5 minutes, filtered and air-dried overnight. Purification of
crude product by column chromatography (50% EtOAc:n-hexane) given 23d (352 meg,
0.87 mmol, 85%) as a brown solid. '*H NMR (300 MHz, DMSO-d) O 5.45 (s, 2H), 6.95
(d, J = 8.9 Hz, 2H), 7.67 (m, 2H), 7.79 (s, 2H), 8.80 (s, 1H), 9.98 (br s, 1H) ppm.; *C
NMR (75 MHz, DMSO-dy) 0 62.1 (CH,), 114.1 (CH), 116.0 (2CH), 116.1 (2CH), 123.1 (q,
Ype = 270.8 Hz, 2CF), 122.1 (2CH), 123.1 (CH), 128.6 (C), 131.6 (q, Yee = 33.4 Hz, 20),
142.6 (C), 157.9 (0), 159.0 (Q) ppm.; °F NMR (282 MHz, DMSO-dy) O -62.9 (s, 6F) ppm.;
HRMS (ESI+) m/z: calcd for Cq7H;,FeNsO, [M+H] 404.0834, found 404.0838.

Synthesis of 4-(4-((3,5-diflucrophenoxy)methyl)-1H-1,2,3-triazol-1-yl) phenol
(24d)

1,3-Difluoro-5-(prop-2-yn-1-yloxy)benzene - (24b) (731 mg, 4.35 mmol), 4-
azidophenol (1c) (866 mg, 6.41 mmol), sodium ascorbate (103 mg, 0.52 mmol), 1M
ag. CuSOq (240 pL) and-50% n-BuOH.in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% ag. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 24d (1.01 mg, 3.34
mmol, 77%) as a brown solid. '*H NMR (300 MHz, DMSO-d,) 0 5.26 (s, 2H), 6.84 (m,
3H), 6.95 (d, J = 8.9 Hz, 2H), 7.67 (d, J = 8.9 Hz, 2H), 8.79 (s, 1H), 9.97 (brs, 1H) ppm.;
BC NMR (75 MHz, DMSO-dy) O 61.9 (CH,), 96.6 (t, ZJee = 26.3 Hz, CH), 99.3 (dd, “Jr,
e = 189, 9.4 Hz, 2CH), 116.2 (2CH), 122.2 (2CH), 123.1 (CH), 128.7 (C), 142.7 (C),
158.0 (Q), 160.2 (t, Jpe = 14.1 Hz, C), 163.1 (dd, e, *Jee = 242.6, 16.2 Hz, 2CF) ppm.;
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YF NMR (282 MHz, DMSO-d;) O -110.6 (s, 2F) ppm.; HRMS (ESl+) m/z: calcd for
CisH11FoN50, [IM+H]* 304.0898, found 304.0886.

Synthesis of 4-(4(3,4-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-y1) phenol (25d)

1,2-Difluoro-4-(prop-2-yn-1-yloxy)oenzene (25b) (923 mg, 5.49 mmol), 4-
azidophenol (1c¢) (974 mg, 7.21 mmol), sodium ascorbate (108 mg, 0.54 mmol), 1M
aqg. CuSO, (272 pL) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% ag. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 25d (1.34 mg, 4.41
mmol, 80%) as a brown solid. 'H NMR (300 MHz, DMSO-d,) O 5.20 (s, 2H), 6.89 (m,
1H), 6.94 (d, J = 8.8 Hz, 2H), 7.21 (ddd, J =125, 6.7, 2.8 Hz, 1H), 7.34 (q, J = 9.7 Hz,
1H), 7.66 (d, J.= 8.7 Hz, 2H), 8.74 (s, 1H), 9.95 (br s, 1H) ppm.; *C NMR (75 MHz,
DMSO-dy) O 61.9 (CH,), 104.5 (d, ZJre = 20.3 Hz, CH), 111.2 (dd, Jr, Ype = 5.9, 3.2 Hz,
CH), 116.2 (2CH), 117.7 (d, *Js= = 18.8 Hz, CH), 122.2 (2CH), 123.0 (CH), 128.8 (C), 144.3
(dd, Yee, Zpe = 236.3, 12.8 Hz, CF), 149.7 (dd, Yre, “Jee = 243.8, 13.5 Hz, CF), 154.7 (dd,
e, 2Jec = 8.9, 1.5 Hz, CH), 158.0 (C) ppm.; “°F NMR (282 MHz, DMSO-d,) O -137.9 (d,
Jee = 228, 1F), -150.4 (d, J= = 228, 1F) ppm.; HRMS (ESI+) m/z: calcd for
CysHyFNsO,Na [M+Nal* 326.0717, found 326.0712.



78

Synthesis of 4-(4-((2,3-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-

cr
O\/(/\,'\l
: N=N
F

F

yUphenol (26d)

1,2-Difluoro-3-(prop-2-yn-1-yloxy)oenzene (26b) (994 mg, 5.91 mmol), 4-
azidophenol (1c) (986 mg, 7.30 mmol), sodium ascorbate (1.12 mg, 0.59 mmol), 1M
aqg. CuSO, (272 pL) and 50% n-BUOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% aqg. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 26d (1.23 ¢, 4.04
mmol, 68%) as a brown solid. *H NMR (300 MHz, DMSO-d) O 5.33 (s, 2H), 6.94 (d, J =
8.9 Hz, 2H), 7.01 (m, 1H), 7.16 (m, 1H), 7.26 (m, 1H), 7.67 (d, J = 8.9 Hz, 2H), 8.78 (s,
1H), 9.96 (br s, 1H) ppm.; 2C NMR (75 MHz, DMSO-dy) O 62.5 (CH,), 109.4 (d, *Jpe =
16.5 Hz, CH), 111.1.(d, *Jpe = 3.0 Hz, CH), 116.2 (2CH), 122.2 (2CH), 123.2 (CH), 124.2
(dd, %Jre, 2Jee = 9.0, 5.3 Hz, CH), 128.7 (C), 140.4 (dd, *Jer, “Jrc = 243.8, 14.3 Hz, CF),
142.8 (C), 147.5.(dd, “Jec, “Jec = 7.5, 3.1 Hz, ©),150.6 (dd, Lpe, “Jrc = 242.3, 9.3 Hz, CF),
158.0 (C) ppm.; °F NMR (282 MHz, DMSO-dy) O -139.8 (s, 1F), -139.9 (s, 1F) ppm.;
HRMS (ESI+) m/z: calcd for CysH;1FsNsO,Na [M+Na]* 326.0717, found 326.0716.

Synthesis of 4-(4-((2,4-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-

yUphenol (27d)

2,4-Difluoro-1-(prop-2-yn-1-yloxy)benzene (27b) (881 mg, 524 mmol), 4-

azidophenol (1c) (986 mg, 7.30 mmol), sodium ascorbate (110 mg, 0.56 mmol), 1M
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aqg. CuSO4 (272 yL) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% aqg. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 27d (1.01 mg, 3.33
mmol, 64%) as a brown solid. *H NMR (300 MHz, DMSO-d,) O 5.27 (s, 2H), 6.94 (d, J =
8.9 Hz, 2H), 7.02 (m, 1H), 7.26 (m, 1H), 7.39 (m, 1H), 7.66 (d, J = 8.9 Hz, 2H) ppm.; 1*C
NMR (75 MHz, DMSO-d,) O 62.7 (CH,), 105.0 (dd, ZJer, Zee = 68.3, 22.5 Hz, CH), 110.9
(dd, ZJee, Uee = 21.8, 3.8 Hz, CH), 116.2 (2CH), 117.5 (dd, “Jre, Jec = 9.0, 2.3 Hz, CH),
122.2 (2CH), 123.1 (CH), 128.8 (Q), 142.6 (dd, “Jre, “Jec = 10.5, 3.8 Hz, C), 143.0 (O),
151.69 (dd, YJpc e = 2453, 10.5 Hz, CF), 155.9 (dd, "Jgc “Jpc = 237.8, 10.5 Hz, CF),
158.0 (C) ppm.; *°F NMR (282 MHz, DMSO-dy) O -121.3 (d, Jgr = 28.2 Hz, 1F)-131.1 (d,
Jpr = 28.2 Hz, 1F) ppm.; HRMS (ESI+) m/z: calcd for CysHyFsNsO,Na [M+Nal* 326.0717,
found 326.0719.

Synthesis of 4-(4-((2,5-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-yl) phenol
(28d)

1,4-Difluoro-2-(prop-2-yn-1-yloxy)oenzene (28b) (925 mg, 5.50 mmol), 4-
azidophenol (1c) (1.08 mg, 8.02 mmol), sodium ascorbate (79.8 mg, 0.40 mmol), 1M
ag. CuSOq (272 pL) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% ag. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude

product by column chromatography (50% EtOAc:n-hexane) given 28d (1.21 ¢, 4.00

mmol, 73%) as a brown solid. 'H NMR (300 MHz, DMSO-d,) O 5.31 (s, 2H), 6.78 (m,
1H), 6.95 (d, J = 9.0 Hz, 2H), 7.24 (m, 1H), 7.36 (m, 1H), 7.68 (d, J = 9.0 Hz, 2H), 8.78 (s,

1H), 9.98 (br s, 1H) ppm.; >C NMR (75 MHz, DMSO-dy) O 62.3 (CH,), 103.5 (dd, ZJrc *Jpc
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= 27.8, 2.3 Hz, CH), 107.0 (dd, “Jec *Jec = 26.0, 17.5 Hz, CH), 116.2 (2CH), 116.6 (dd, “Jxc.
?Jee = 20.3, 10.5 Hz, CH), 122.2 (2CH), 123.3 (CH), 128.7 (C), 142.6 (C), 146.7 (dd, %Jx,
Jec = 12.0, 11.3 Hz, ), 148.3 (dd, "Jre Ypc = 242.3, 3.0 Hz, CF), 158.3 (dd, "Jre Ve =
238.5, 2.3 Hz, CF), 158.0 (C) ppm.; 1F NMR (282 MHz, DMSO-dj;) O -117.5 (d, Js = 15.2
Hz, 1F), -141.3 (d, Js= = 15.2 Hz, 1F) ppm.; HRMS (ESI+) m/z: calcd for CysHy4F,NsO,Na
[IM+Nal* 326.0717, found 326.0718.

Synthesis of 4-(4-((2,6-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-
yUphenol (29d)

1,3-Difluoro-2-(prop-2-yn-1-yloxy)oenzene (29b) (936 mg, 5.56 mmol), 4-
azidophenol (1c) (981 mg, 7.26 mmol), sodium ascorbate (110 mg, 0.55 mmol), 1M
ag. CuSOy (272 pL) and 50% n-BuOH in water (20 mL) were stirred at 60°C for 4 h.
The resulting solution was diluted with ice water (20 mL), 10% ag. NH; (15 mL) and
stirred for another 5 minutes, filtered and air-dried overnight. Purification of crude
product by column chromatography (50% EtOAc:n-hexane) given 29d (836 mg, 2.76
mmol, 50%) as a brown solid. *H NMR (300 MHz, DMSO-d,) 0 5.26 (s, 2H), 6.94 (d, J =
9.0 Hz, 2H), 7.10 (m, 3H), 7.65 (d, J = 9.0 Hz, 2H), 8.73 (s, 1H), 9.94 (br s, 1H) ppm.; °C
NMR (75 MHz, DMSO-dy) O 66.6 (t,Jrc = 3.0 Hz, CH,), 112.6 (dd, ZJe, ‘e = 8.3, 6.8 Hz,
2CH), 116.2 (2CH), 122.0 (2CH), 123.1 (CH), 124.3 (t, YJsc = 9.0 Hz, C), 128.7 (), 134.0 (t,
“Jee = 14.3 Hz, ), 143.0 (Q), 155.8 (dd, "Jse, ZJpe = 245.3, 5.3 Hz, 2CF), 157.9 (C) ppm.;
F NMR (282 MHz, DMSO-dy) O -129.2 (s, 2F) ppm.; HRMS (ESI+) m/z: calcd for
CysH1 F,N;0,Na [M+Nal* 326.0717, found 326.0719.

4.3.4 General procedure for inhibitor formation
To a stirred suspension of triazole phenol derivatives (1d-29d), 4-chloro-N-

methylpicolinamide (1e), t-BuOK and K,CO; in dried DMF (5 mL) was heated to 80-
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85°C for various times. The resulting suspension was cooled to room temperature
and diluted with water, which was extracted with EtOAc. The organic phase was dried
over anh. Na,SQq, filtered and concentrated under vacuum to provide crude product

which was purified by column chromatography given desired product (1f-30f).

Synthesis of N-methyl-4-(4-(4-(phenoxymethyl)-1H-1,2,3-triazol-1-yl)

phenoxy)picolinamide (1f)

(@]
(@) SN N/
I/N H
o LN
H

4-(4-(Phenoxymethyl)-1H-1,2,3-triazol-1-yphenol (1d) (102 mg, 0.38 mmol), 4-
chloro-N-methylpicolinamide (1e) (148 mg, 0.87 mmol), t-BuOK (41.8 mg, 0.37 mmol)
and K,CO5 (55.5 mg, 0.40 mmol) in dried DMF (5 mL) was reacted for 10 h. The crude

product was purified by column chromatography (50% EtOAc:n-hexane) to afford 1f

(118 mg, 0.29 mmol, 76%) as a white solid. "H NMR (300 MHz, CDCl,) 03.20(d, J=
6.0 Hz, 3H), 5.33 (s, 2H), 7.02 (m, 4H), 7.31 (m, 5H), 7.76 (d, J = 2.5 Hz, 1H), 7.78 (d, J =
9.0 Hz, 2H), 8.06 (br s, 1H), 8.44 (d, J = 5.6 Hz, 1H); >*C NMR (75 MHz, CDCly) & 26.2
(CH), 61.9 (CH,), 110.4 (CH), 114.5 (CH), 114.8 (2CH), 121.1 (2CH), 121.4 (CH), 122.0
(CH), 122.7 (2CH), 129.6 (2CH), 134.3 (C), 145.6 (C), 150.0 (CH), 152.5 (O), 154.1 (O),
158.1 (C), 1643 (CO), 165.5 (C) ppm.; HRMS (ESI+) m/z: calcd. for CyyHyoNsOsNa
[M+Na]" 424.1386, found 424.1374.
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Synthesis of 4-(4-(4-((4-fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yl) phenoxy)-N-
methylpicolinamide (2f)

4-(4-((4-Fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol (2d) (112 mg, 0.39
mmol), 4-chloro-N-methylpicolinamide (1e) (102 mg, 0.60 mmol), t-BuOK (126 mg,
1.12 mmol) and K,CO5(78.8 mg, 0.57 mmol) in dried DMF (5 mL) was reacted for 16
h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 2f (57.1 mg, 0.136 mmol, 35%) as a white solid. "H NMR (300 MHz, DMSO-dy)
O 2.80 (d, J = 4.9 Hz, 3H), 5.24 (s, 2H), 7.14 (m, 4H), 7.26 (dd, J = 5.6, 2.6 Hz, 1H), 7.50
(m, 3H), 8.05 (d, J = 9.0 Hz, 2H), 8.57 (d, J = 5.6 Hz, 1H), 8.82 (q, J = 4.8 Hz, 1H), 9.00
(s, 1H); >C NMR (75 MHz, DMSO-dy) O 26.0 (CHs), 61.6 (CH,), 109.4 (CH), 114.6 (CH),
115.9 (d, %Jsc = 23.0 Hz, 2CH), 116.1 (d, *J- = 8.0 Hz, 2CH), 121.9 (2CH), 122.5 (2CH),
123.1 (CH), 134.0 (C), 143.7 (), 150.6 (CH), 152.6 (Q), 153.3(C), 154.3 (d, “Jpc = 2.3 Hz,
C), 156.7 (d, "Jre = 234.8 Hz, CF), 163.7 (CO), 165.1 () ppm.; F NMR (282 MHz,
DMSO-dg) O -125.8 (s, 1F); HRMS (ESI+) m/z calcd. for CoHigFNsOsNa [M+Nal®
442.1291, found 442.1290.
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Synthesis of 4-(4-(4-((3-fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yl) phenoxy)-N-
methylpicolinamide (3f)

4-(4-((3-Fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yDphenol (3d) (274 mg, 0.96
mmol), 4-chloro-N-methylpicolinamide (1e) (237 mg, 1.60 mmol), t-BuOK (219 mg,
1.95 mmol) and K,CO5 (270 mg, 1.95 mmol) in dried DMF (10 mL) was reacted for 20
h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 3f (213 mg, 0.51 mmol, 53%) as a white solid. 'H'NMR (300 MHz, DMSO-d;)
0 2.79 (d, J = 4.9 Hz, 3H), 5.26 (s, 2H), 6.79 (td, J = 8.3, 1.9 Hz, 1H), 6.92 (dd, J = 8.2,
2.0 Hz, 1H), 6.98 (dt, J = 11.3, 2.3 Hz, 1H), 7.24 (dd, J = 5.6, 2.6 Hz, 1H), 7.35 (m, 1H),
7.47 (m, 3H), 8.03(d, J = 8.9 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.81 (g, J = 8.4 Hz, 1H),
8.97 (s, 1H); *C NMR (75 MHz, DMSO-d,) O 26.2 (CHs), 61.5 (CH,), 102.5 (d, %Jrc = 24.8
Hz, CH), 107.8 (d, 2Jse = 21.0 Hz, CH), 109.6 (CH), 111.3 (d, “Jsc = 3.0 Hz, CH), 114.7
(CH), 122.4 (2CH), 122.7 (2CH), 123.3 (CH), 130.9 (C), 131.0 (Q), 134.1 (C), 143.7 (O),
150.7 (CH), 153.0 (d, ZJgr = 68.3 Hz, CH), 159.5 (d, 2Jee = 10.5 Hz, C), 163.1 (d, g =
2415 Hz, CF), 163.8 (CO), 165.3 (C) ppm.; *F NMR (282 MHz, DMSO-dy) O -113.2 (s,
1F); HRMS (ESI+) m/z: calcd. for CyoHigFNsOsNa [M+H]* 420.1472, found 420.1473.
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Synthesis of 4-(4-(4-((2-fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yl) phenoxy)-N-
methylpicolinamide (4f)

4-(4-((2-Fluorophenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol (4d) (304 mg, 1.06
mmol), d-chloro-N-methylpicolinamide (1e) (208 mg, 1.22 mmol), t-BuOK (246 mg,
2.19 mmol) and K,CO; (176 mg, 1.27 mmol) in dried DMF (10 mL) was reacted for 24
h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 4f (118 mg, 0.28 mmol, 27%) as an orange brown solid. *H NMR (300 MHz,
DMSO-dy) O 2.78 (d, J = 4.9 Hz, 3H), 5.31 (s, 2H), 6.97 (m, 1H), 7.19 (m, 3H), 7.38 (td, J
= 8.5, 1.1 Hz, 1H), 7.46 (m, 3H), 8.02 (d, J = 9.6 Hz, 2H), 8.55 (d, J = 5.6 Hz, 1H), 8.82
(g, J = 4.9 Hz, 1H), 8.94 (s, 1H); *C NMR (75 MHz, DMSO-dg) O 26.3 (CH,), 62.1 (CH,),
109.7 (CH), 114.9 (CH), 115.9 (CH), 116.4 (d, “Jee = 17.3 Hz, CH), 122.0 (d, *Jpc = 6.8 Hz,
CH), 122.5 (2CH), 122.9 (2CH), 123.6 (CH), 125.2 (d, *Jec = 3.8 Hz, CH), 134.2 (C), 143.8
(0), 146.0 (d, ZJec = 10.5 Hz; C), 152.1 (d, Y = 241.5 Hz, CF), 151.0 (C), 152.7 (C), 153.7
(CH, 164.1 (CO); 165.4 (C) ppm.; F NMR (282 MHz, DMSO-d) O -136.7 (s, 1F); HRMS
(ESI+) m/z: caled. for CoHyoFNsO5 [M+H]T 420.1472, found 420.1456.
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Synthesis of N-methyl-4-(4-(4-((4-(trifluoromethyl)phenoxy)methyl)- 1H-1,2,3-

triazol-1-yDphenoxy)picolinamide (5f)

4-(4-((d-(Trifluoromethylphenoxy)methyl)-1H-1,2,3-triazol-1-yphenol (5d)
(264 mg, 0.79 mmol), 4-chloro-N-methylpicolinamide (1e) (137 mg, 0.80 mmol), t-
BUOK (140 mg, 1.25 mmol) and K,COs (173 mg, 1.25 mmol) in dried DMF (10 mL) was
reacted for 18 h. The crude product was purified by column chromatography (50%
FtOAc:n-hexane) to afford 5f (152 mg, 0.324 mmol, 42%) as a white solid. *H NMR
(300 MHz, DMSO-dy) O 2.80(d, J = 4.9 Hz, 3H), 5.37 (s, 2H), 7.28 (m, 3H), 7.49 (m, 3H),
7.69 (d, J = 8.6 Hz, 2H), 8.05(d, J = 9.0 Hz, 2H), 8.56(d, J = 5.6 Hz, 1H), 8.82 (g, / = 4.5
Hz, 1H), 9.02 (s, 1H) ppm.; >C NMR (75 MHz, DMSO-d,) 0 26.0 (CH5), 61.3 (CH,), 109.4
(CH), 114.6 (CH), 115.3 (2CH), 124.5 (g, "Jrc = 269.3 Hz, CF3), 121.6 (q, “Jee = 31.9 Hz,
0), 122.2 (2CH), 122.6 (2CH), 123.3 (CH), 126.0 (q, “Jsc = 3.8 Hz, 2CH), 134.0 (C), 143.4
(0), 150.6 (C), 152:6 (Q), 153.4 (C), 160.8 (CO), 163.6 (C), 165.1 (C) ppm.; F NMR (282
MHz, DMSO-dy) © -61.5 (s, 3F) ppm.; HRMS (ESI+) m/z: calcd for CpsHygFNsO5 [M+H]*
470.1440, found 470.1431.
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Synthesis of N-methyl-4-(4-(4-((3-(trifluoromethyl)phenoxy)methyl)- 1H-1,2,3-

triazol-1-yl) phenoxy)picolinamide (6f)

4-(4-((3«(Trifluoromethyphenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol  (6d) (333
mg, 0.99 mmol), 4-chloro-N-methylpicolinamide (1e) (198 mg, 1.16 mmol), t-BuOK (216
mg, 1.93 mmol) and K,CO5 (271 mg, 1.96 mmol) in-dried DMF (10 mL) was reacted for
16 h. The crude product was purified by column chromatography (50% EtOAc:n-
hexane) to afford 6f (224 mg, 0.52 mmol, 53%) as a white solid. 'H NMR (300 MHz,
DMSO-dy) 0 2.79 (d, J = 4.9 Hz, 3H), 5.36 (s, 2H), 7.26 (dd, J = 5.6, 2.6 Hz, 2H), 7.33 (d,
J = 7.8 Hz, 1H), 7.40 (br s, 1H), 7.42 (s, 1H), 7.49 (m, 3H), 7.56 (t, J = 8.6 Hz, 1H), 8.04
(d, J = 9.0 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.81 (g, J = 4.9 Hz, 1H), 9.01 (s, 1H) ppm;
C NMR (75 MHz, DMSO-d,) O 26.1 (CH,), 61.5 (CH,), 109.4 (CH), 111.5 (q, s = 3.8
Hz, CH), 114.6 (CH), 117.6 (q, “Jsc = 3.8 Hz, CH), 124.0 (g, YJre = 270.78 Hz, CF5), 119.1
(CH), 122.3 (2CH), 122.6 (2CH), 123.3 (CH), 130.4(q}, “Jg- = 31.5 Hz, C), 130.8 (CH), 134.0
(0), 143.6 (C), 150.6 (0), 152.3.(Q), 153.4 (C), 158.3 (CO), 163.7 (C), 165.2 (C) ppm.; '°F
NMR (282 MHz, DMSO-dy) O--62.6 (s, 3F) ppm. HRMS (ESl+) m/z calcd for
CysHi1oFsNsOs IM+H]™ 470.1440, found 470.1437.
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Synthesis of N-methyl-4-(4-(4-((2-(trifluoromethy)phenoxy)methyl)- 1H-1,2,3-

triazol-1-yl) phenoxy)picolinamide (7f)

sagt
CF,
4-(4-((2-(Trifluoromethylphenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol  (7d) (332
mg, 0.99 mmol), 4-chloro-N-methylpicolinamide (1e) (204 mg, 1.20 mmol), t-BuOK (227
mg, 2.02 mmol) and K,CO5 (267 mg, 1.64 mmol) in dried DMF (10 mL) was reacted for
20 h. The crude product was purified by column chromatography (50% EtOAc:n-
hexane) to afford 7f (222 mg, 0.47 mmol, 47%) as white solid. 'H NMR (300 MHz,
DMSO-dy) O 2.79 (d, J = 4.9 Hz, 3H), 5.42 (s, 2H), 7.14 (t, J = 7.6 Hz, 1H), 7.24 (dd, J =
5.9, 2.6 Hz, 1H), 7.49 (m, 3H), 7.55 (d, J =8.3 Hz, 1H), 7.66 (q, J = 7.8 Hz, 2H), 8.04 (d, J
= 9.0 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.80 (g, J = 4.9 Hz, 1H), 8.97 (s, 1H) ppm.; '*C
NMR (75 MHz, DMSO-d,) © 26.0 (CH), 61.9 (CH>), 109.4 (CH), 114.3 (CH), 114.6 (CH),
117.4 (g, “Jec = 30.6 Hz, ), 123.7 (0, Yge = 270.6 Hz, CF5), 120.8 (CH), 122.3 (2CH),
122.6 (2CH), 123.2 (CH), 126.8 (q, *Jrc = 5.3 Hz, CH), 133.9 (CH), 134.2 (CH), 143.3 (Q),
150.6 (C), 152.6 (C), 153.4 (C), 156.8 (C), 163.7 (CO), 1651 (C) ppm.; “F NMR (282 MHz,
DMSO-dy) O -62.6 (s, 3F) ppm.; HRMS (ESI+) m/z: calcd for CysHigFsNsO5 [M+H]
470.1440, found 470.1439.
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Synthesis of N-methyl-4-(4-(4-((4-nitrophenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)picolinamide (8f)

4-(4-((4-Nitrophenoxy)methyl)-1H-1,2,3-triazol-1-ylphenol (8d) (303 mg, 0.90
mmol), 4-chloro-N-methylpicolinamide (1e) (192 mg, 1.13 mmol), t-BuOK (256 mg,
2.28 mmol) and K,CO; (257 mg, 1.86 mmol) in dried DMF (10 mL) was reacted for 29

h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)

to afford 8f (77.9 mg, 0.17 mmol, 18%) as white solid. 'H.NMR (300 MHz, DMSO-d) o)
2.80 (d, J = 4.9 Hz, 3H),5.45 (s, 2H), 7.26 (dd, J = 5.6, 2.6 Hz, 1H), 7.33 (d, J = 9.2 Hz,
2H), 7.50 (m, 3H), 8.06 (d, J.= 8.9 Hz, 2H), 8.26 (d, J = 9.2 Hz, 2H), 8.57 (d, J = 5.6 Hz,
1H), 8.81 (g, J = 4.7 Hz, 1H), 9.05 (s, 1H); *C NMR (75 MHz, DMSO-dg) O 26.0 (CHs),
61.9 (CH,), 109.4 (CH), 114.6 (CH), 115.4 (2CH), 122.3 (2CH), 122.6 (2CH), 123.5 (2CH),
125.9 (2CH), 134.0 (CH), 141.2 (Q), 143.0 (C), 150.6 (C), 152.6 (C), 153.4 (C), 163.2 (Q),
163.2 (CO), 165.1 (Q) ppm:; HRMS (ESI+) m/z: calcd. for CrHisNgOsNa [M+Nal*
469.1236, found 469.1229.
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Synthesis of N-methyl-4-(4-(4-((3-nitrophenoxy)methyl)-1H-1,2,3-triazol-1-

yUphenoxy)picolinamide (9f)

NO,

4-(4-((3-Nitrophenoxy)methyl)-1H-1,2,3-triazol-1-ylUphenol (9d) (300 mg, 0.96
mmol), 4-chloro-N-methylpicolinamide (1e) (188 mg, 1.10 mmol), t-BuOK (226 mg,
2.02 mmol) and K,CO5 (257 mg, 1.86 mmol) in dried DMF (10 mL) was reacted for 17
h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 9f (161 mg, 0.36 mmol, 38%) as white solid. 'H NMR (300 MHz, DMSO-dj) o
2.79 (d, J = 4.8 Hz, 3H), 5.41 (s, 2H), 7.25 (dd, J = 5.6, 2.6 Hz, 1H), 7.48 (dd, J = 5.4, 2.6
Hz, 3H), 7.59 (m, 2H), 7.86 (d, J = 7.8 Hz, 1H), 7.91 (t, J/ = 2.2 Hz, 1H), 8.04 (d, J = 8.9
Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.82 (g, J = 4.7 Hz, 1H),8.99 (s, 1H); BC NMR (75 MHz,
DMSO-dy) O 26.0 (CH3), 61.8(CH,), 109.3 (CH), 109.4 (CH), 114.6 (CH), 116.0 (CH), 122.2
(CH), 122.3 (2CH), 122.6 (2CH), 123.3 (CH), 130.8 (CH), 134.0 (CH), 143.3 (C), 148.8 (O),
150.6 (C), 152.6 (0), 153.4 (C), 158.5 (C), 163.7 (CO), 165.1 (C) ppm.; HRMS (ESI+) m/z:
caled. for CyoH gNgOs [M+H]T447.1417, found 477.1418.

Synthesis of N-methyl-4-(4-(4-((2-nitrophenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)picolinamide (10f)

O\/(/\’
L

NO,
4-(4-((2-Nitrophenoxy)methyl)-1H-1,2,3-triazol-1-ylphenol (10d) (306 mg, 0.98

mmol), 4-chloro-N-methylpicolinamide (1e) (186 mg, 1.10 mmol), t-BuOK (226 mg,
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2.02 mmol) and K,CO5 (257 mg, 1.86 mmol) in dried DMF (10 mL) was reacted for 17
h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 10f (161 mg, 0.36 mmol, 38%) as white solid. 'H NMR (300 MHz, DMSO-d,) o)
2.80 (d, J = 4.8 Hz, 3H), 5.46 (s, 2H), 7.16 (t, J = 7.5 Hz, 1H), 7.25 (dd, J = 5.6, 2.6 Hz,
1H), 7.47 (d, J = 8.7 Hz, 3H), 7.63 (d, J = 7.8 Hz, 1H), 7.70 (td, J = 8.6, 1.4 Hz, 1H), 7.87
(dd, J = 8.1, 1.4 Hz, 1H), 8.04 (d, J = 8.9 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.83 (q, J =
4.7 Hz, 1H), 8.96 (s, 1H); *C NMR (75 MHz, DMSO-d) O 26.3 (CH,), 62.6 (CH,), 109.8
(CH), 114.9 (CH), 115.9 (CH), 121.5 (CH), 122.5 (2CH), 122.9 (2CH), 123.7 (CH), 125.2
(CH), 134.1 (CH), 134.7 (CH), 140.8 (Q), 143.2 (C), 150.7 (C), 150.9 (O), 152.6 (C), 153.7
(O, 164.0 (CO), 165.4 (C) ppm.; HRMS (ESI+) m/z: calcd. for C,H gNgOs [M+H]
447.1417, found 477.1413.

Synthesis of 4-(4-(4-((4-(tert-butyl)phenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)-N-methylpicolinamide (11f)

4-(4-((aTert-butyDphenoxy)methyl)-1H-1,2,3-triazol-1-yl)  phenol (11d) (163 mg,
0.50 mmol), 4-chloro-N-methylpicolinamide (1e) (129 mg, 0.75 mmol), t-BuOK (222 mig,
1.98 mmol) and K,CO5(181 mg, 131 mmol) in dried DMF (10 mL) was reacted for 18 h. The
crude product was purified by column chromatography (50% EtOAc:n-hexane) to afford
11f (101 mg, 0.22 mmol, 44%) as a white solid. "H NMR (300 MHz, DMSO-dy) 0 1.25 (s,
9H), 2.79 (d, J = 4.9 Hz, 3H), 5.22 (s, 2H), 6.99 (d, J = 8.9 Hz, 2H), 7.24 (dd, J = 5.6, 2.6
Hz, 1H), 7.32 (d, J = 8.9 Hz, 2H), 7.48 (m, 3H), 8.05 (d, J = 9.0 Hz, 2H), 8.56 (d, J = 5.6
Hz, 1H), 8.81 (g, J = 4.9 Hz, 1H), 8.98 (s, 1H) ppm.; *C NMR (75 MHz, DMSO-d) O 26.0
(CH,), 31.3 (3CH5), 33.8 (C), 61.0 (CH,), 109.4 (CH), 114.0 (CH), 114.6 (CH), 122.2 (2CH),
122.5 (2CH), 122.9 (CH), 126.1 (2CH), 134.0 (CH), 143.1 (C), 144.2 (C), 150.6 (C), 152.6
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(0, 153.3 (O), 155.8 (0), 163.7 (CO), 165.1 (C) ppm.; HRMS (ESI+) m/z: calcd for
CagHosNsO5 [M+H]™ 458.2192, found 458.2196.

Synthesis of 4-(4-(4-((3-(tert-butyl)phenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)-N-methylpicolinamide (12f)

4-(4(3«(Tert-butylphenoxy)methyl)-1H-1,2,3-triazol-1-yl) phenol (12d) (318 mg,
0.98 mmol), 4-chloro-N-methylpicolinamide (1e) (185 mg, 1.08 mmol), t-BuOK (215 mig,
1.92 mmol) and K,CO; (258 mg, 1.86 mmol) in dried DMF (10 mL) was reacted for 17 h.

The crude product was purified. by column: chromatography (30% EtOAc:n-hexane) to

afford 12f (136 mg, 0.30 mmol, 31%) as white solid. *H NMR (300 MHz, DMSO-d,) O 1.25
(s, 9H), 2.79 (d, J = 4.9 Hz, 3H), 5.23 (s, 2H), 6.91 (dd, J = 7.7, 1.9 Hz, 1H), 7.00 (m, 2H),
7.24 (m, 2H), 7.45 (s, 1H), 7.47 (d, J = 3.0 Hz, 2H), 8.03 (d, J = 8.9 Hz, 2H), 8.6 (d, J =
5.6 Hz, 1H), 8.81 (g, J.= 8.4 Hz, 1H), 8:94 (s, 1H) ppm.; *C NMR (75 MHz, DMSO-dy) O
26.2 (CHs), 31.2 (3CH3),-34.6 (C), 61.0 (CH,), 109.6 (CH), 111.3 (CH), 112.6 (CH), 114.8
(CH), 118.1 (CH), 122.4 (2CH), 122.7 (2CH), 123.2 (CH), 129.3 (CH), 134.2 (CH), 144.4 (O),
150.8 (C), 152.6 (0), 152.7 (Q), 153.5 (C), 158.0 (O), 163.9 (CO), 165.4 (C) ppm.; HRMS
(ESI+) m/z: caled for CyeHygNsO5 [M+H]™ 458.2192, found 458.2199.
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Synthesis of 4-(4-(4-((2-(tert-butyl)phenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)-N-methylpicolinamide (13f)

442« Tert-butyphenoxy)methyl-1H-1,2,3-triazol-1-yUphenol (13d) (313 mg, 0.97
mmol), 4-chloro-N-methylpicolinamide (1e) (183 mg, 1.07 mmol), t-BuOK (228 mg,
2.02 mmol) and K,CO; (264 mg, 1.91 mmol).in dried DMF (10 mL) was reacted for 18
h. The crude product was purified by column chromatography (30% EtOAc: n-
Hexane) to afford 13f (189 mg, 0.41 mmol, 42%) as a white solid. 'H NMR (300 MHz,
DMSO-dy) O 1.30 (s, 9H), 2.79 (d, J = 4.8 Hz, 3H), 5.25 (s, 2H), 6.90 (m, 1H), 7.23 (m,
aH), 7.47 (m, 3H), 8.05 (d, J = 8.9 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.81 (q, J = 4.7 Hz,
1H), 8.94 (s, 1H) ppm.; *C NMR (75 MHz, DMSO-dy) O 24.5 (CHs), 29.9 (3CH5), 34.6 (C),
61.2 (CH,), 109.71 (CH), 113.2 (CH), 114.8 (CH), 121.0 (CH), 122.5 (2CH), 122.7 (2CH),
123.0 (CH), 126.6(CH), 127.4 (CH), 134.2 (CH), 137.8 (C), 144.4-(C), 150.8 (C), 152.6 (O),
153.6 (0), 157.0 (O), 164.0 (CO), 165.4 (C) ppm.; HRMS (ESI+) m/z: calcd for
CoeHy7NsOsNa [M+Na]* 480.2012, found 480.2017:

Synthesis of N-methyl-4-(4-(4-((p-tolyloxy)methyl)-1H-1,2,3-triazol-1-

yOphenoxy)picolinamide (14f)

4-(4-((p-Tolyloxy)methyl)-1H-1,2,3-triazol-1-yUphenol  (14d) (115 mg, 0.41
mmol), 4-chloro-N-methylpicolinamide (1e) (94.3 mmol, 0.55 mmol), t-BuOK (128 mg,
1.14 mmol) and K,CO5(53.9 mg, 0.39 mmol) in dried DMF (10 mL) was reacted for 17 h.
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The crude product was purified by column chromatography (30% EtOAc:n-hexane) to
afford 14f (131 mg, 0.31 mmol, 77 %) as a white solid. 'H NMR (300 MHz, DMSO-dg) o)
2.24 (s, 3H), 2.80 (d, J = 9.0 Hz, 2H), 6.97 (d, J = 9.0 Hz, 2H), 7.12 (d, J = 9.0 Hz, 2H),
7.24 (dd, J = 5.6, 2.6 Hz, 1H), 7.49 (m, 3H), 8.05 (d, J = 8.9 Hz, 2H), 8.56 (d, J = 5.6 Hz,
1H), 8.80 (q, J = 7.7, 4.9 Hz, 1H), 8.97 (s, 1H) ppm.; *C NMR (75 MHz, DMSO-d,)  20.1
(CH5), 26.0 (CH,), 61.0 (CH,), 109.4 (CH), 114.6 (CH), 114.6 (2CH), 122.2 (2CH), 122.5
(2CH), 123.0 (CH), 129.7 (CH), 129.9 (2CH), 134.0 (O), 144.1 (O), 150.6 (Q), 152.6 (C),
153.3 (0), 155.9 (C), 163.6 (CO), 165.2 (C) ppm.; HRMS (ESI+) m/z: calcd for Cy3Hy,Ns05
[M+H]" 416.1723, found 416.1717.

Synthesis of 4-(4-(4-((4-ethylphenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)-N-methylpicolinamide (15f)

4-(4-((4-Ethylphenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol (15d) (285 mg, 0.97
mmol), 4-chloro-N-methylpicolinamide (1e) (206. mg, 1.21 mmol), t-BuOK (230 mg,
2.05 mmol) and K,CO; (260 mg, 1.88 mmol) in dried DMF (10 mL) was reacted for 18
h. The crude product was purified by column chromatography (30% EtOAc:n-hexane)
to afford 15f (162 mg, 0.38 mmol, 39%) as a light yellow solid. 'H NMR (300 MHz,
DMSO-d,) 0 1.14 (t, / = 7.6 Hz, 3H), 2.54 (q, J = 7.6 Hz, 2H), 2.79 (d, J = 4.8 Hz, 3H),
5.21 (s, 2H), 6.99 (d, J = 8.6 Hz, 2H), 7.14 (d, J = 8.6 Hz, 2H), 7.25 (dd, J = 5.6, 2.6 Hz,
1H), 7.48 (m, 3H), 8.04 (d, J = 8.9 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.81 (dqg, J = 5.1 Hz,
1H), 8.97 (s, 1H) ppm.; *C NMR (75 MHz, DMSO-ds) O 15.9 (CHs), 26.1 (CH,), 27.3
(CH,), 61.1 (CH,), 109.4 (CH), 114.6 (CH), 114.7 (2CH), 122.3 (2CH), 122.5 (2CH), 123.0
(CH), 128.7 (2CH), 134.1 (CH), 136.2 (C), 144.2 (O), 150.6 (C), 152.5 (C), 153.3 (0), 156.1
(Q), 163.7 (CO), 165.2 (O) ppm.; HRMS (ESI+) m/z: calcd for CyqHpsNsOsNa [M+Nal*
452.1699, found 452.1691.
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Synthesis of 4-(4-(4-((4-isopropylphenoxy)methyl)-1H-1,2,3-triazol-1
ylphenoxy)-N-methylpicolinamide (16f)

4-(4-(4-Isopropylphenoxy)methyl)-1H-1,2,3-triazol-1-yDphenol (16d) (311 mg, 1.01
mmol), 4-chloro-N-methylpicolinamide (1e) (217 mg, 1.27 mmol), t-BuOK (222 mg, 1.98
mmol) and K,CO5 (266 mg, 1.86 mmol) in dried DMF (10 mL) was reacted for 18 h.
The crude product was purified by column chromatography (30% EtOAc:n-hexane) to
afford 16f (199 mg, 0.45 mmol, 44%) as white solid. '"H NMR (300 MHz, DMSO-d,) o)
1.16 (d, J = 6.9 Hz, 6H), 2.79 (d, J = 4.6 Hz, 3H), 2.85 (m, 1H), 5.20 (s, 2H), 6.98 (d, J =
8.7 Hz, 2H), 7.17 (d, J = 8.6 Hz, 2H), 7.24 (dd, J = 5.6, 2.6 Hz, 1H), 7.47 (m, 3H), 8.03 (d,
J =9.0 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.81 (q, J = 4.8 Hz, 1H), 8.94 (s, 1H) ppm.; *C
NMR (75 MHz, DMSO-d,) & 24.2 (CH,), 26.2 (CHy), 32.7 (CH), 61.1 (CH,), 109.6 (CH),
114.7 (2CH), 114.8 (CH), 122.4 (2CH), 122.7 (2CH), 123.1 (CH), 127.4 (2CH), 134.2 (CH),
141.2 (O), 144.4 (C), 150.8 (0), 152.6 (O), 153.5 (C), 156.2 (C), 163.9 (CO), 165.4 (C)
ppm.; HRMS (ESI+) m/z: caled for Co5HsNsO5 [IM+H]T 444.2036, found 444.2034.

Synthesis of 4-(4-(4-((4-chlorophenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenoxy)-

N-methylpicolinamide (17f)

4-(4-((4-Chlorophenoxy)methyl)-1H-1,2,3-triazol-1-yphenol (17d) (228 mg, 0.75
mmol), 4-chloro-N-methylpicolinamide (1e) (123 mg, 0.73 mmol), t-BuOK (95.7 mg, 0.85
mmol) and K,CO5 (110 mg, 0.80 mmol) in dried DMF (10 mL) was reacted for 17 h. The
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crude product was purified by column chromatography (50% EtOAc:n-hexane) to
afford 17f (311 mg, 0.71 mmol, 97% mmol) as a white solid. *H NMR (300 MHz, DMSO-
ds) O 2.79 (d, J = 4.9 Hz, 3H), 5.26 (s, 2H), 7.13 (d, J = 9.0 Hz, 2H), 7.25 (dd, J = 5.6, 2.6
Hz, 1H), 7.36 (d, J = 9.0 Hz, 2H), 7.48 (m, 2H), 8.04 (d, J = 9.0 Hz, 2H), 8.80 (g, J = 4.9
Hz, 1H), 8.99 (s, 1H) ppm.; *C NMR (75 MHz, DMSO-d,) O 26.1 (CHs), 61.3 (CH,), 109.5
(CH), 114.7 (CH), 116.7 (2CH), 122.4 (2CH), 122.7 (2CH), 123.3 (CH), 124.8 (CH), 129.4
(2CH), 134.1 (C), 143.8 (C), 150.7 (Q), 154.6 (C), 153.5 (C), 156.9 (C), 163.8 (CO), 166.2
(O ppm.; HRMS (ESI+) m/z: calcd for CyHisCINsOsNa [M+Nal® 458.0996, found
458.0989.

Synthesis of 4-(4-(4-((4-bromophenoxy)methyl)-1H-1,2,3-triazol-1-yDphenoxy)-N-

methylpicolinamide (18f)

4-(4-((4-Bromophenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol (18d) (387 mg, 1.12
mmol), 4-chloro-N-methylpicolinamide (1e) (163 .mg, 0.96 mmol), t-BuOK (220 mg,
1.96 mmol) and K,COs (300 mg, 2.17 mmol) in dried DMF (10 mL) was reacted for 17
h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 18f (215 mg, 0.45 mmol, 47% mmol) as a white solid. "H NMR (300 MHz,
CDCly) 0 3.02 (s, 3H), 5.28 (s, 2H), 6.93 (d, J = 9.0 Hz, 2H), 7.06 (dd, J = 5.6, 2.6 Hz, 1H),
7.29 (d, J = 9.0 Hz, 2H), 7.34 (s, 1H), 7.42 (d, J = 9.1 Hz, 2H), 7.73 (d, J = 2.5 Hz, 1H),
7.84 (d, J = 9.0 Hz, 2H), 8.17 (s, 1H), 8.46 (d, J = 5.6 Hz, 1H) ppm.; >C NMR (75 MHz,
CDCly) 0 26.1 (CHs), 62.7 (CH,), 110.7 (CH), 113.8 (CH), 114.8 (CH), 116.8 (2CH), 121.6
(CH), 122.1 (2CH), 123.0 (2CH), 132.6 (2CH), 134.3 (C), 144.8 (C), 150.3 (C), 152.4 (O),
154.3 (Q), 157.3 (Q), 164.8 (CO), 165.7 (O) ppm.; HRMS (ESI+) m/z: calcd for
CooH19BrNsO5 [M+H]T 480.0671, 482.0651, found 480.0652, 482.0664.
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Synthesis of 4-(4-(4-((4-acetamidophenoxy)methyl)-1H-1,2,3-triazol-1-

yDphenoxy)-N-methylpicolinamide (19f)

0] N:[\Ij
R
H

N-(4-((1-(d-Hydroxyphenyl)-1H-1,2,3-triazol-dyl)methoxy) phenyl)acetamide(19d)
(330 mg, 0.96 mmol), d-chloro-N-methylpicolinamide (1e) (182 mg, 1.06 mmol), t-BuOK
(229 mg, 2.03 mmol) and K,CO; (278 mg, 2.01 mmol) in dried DMF (10 mL) was
reacted for 20 h. The crude product was purified by column chromatography (50%
FtOAc:n-hexane) to afford 19f (185.2 mg, 0.40 mmol, 42%) as white solid. ‘H NMR
(300 MHz, DMSO-dj) 0 2.00 (s, 3H), 2.79 (d, J = 4.8 Hz, 3H), 5.19 (s, 2H), 7.00 (d, J = 8.9
Hz, 2H), 7.24 (dd, J = 5.6, 2.6 Hz, 1H), 7.48 (m, 5H), 8.03 (d, J = 8.9 Hz, 2H), 8.55 (d, J =
5.6 Hz, 1H), 8.82 (g, J = 4.80 Hz, 1H), 8.94 (s, 1H), 9.84 (s, 1H) ppm.; °C NMR (75 MHz,
DMSO-dy) 0 23.8 (CHa), 26.0 (CH3), 61.2 (CH5),109.4 (CH), 114.6 (CH), 114.8 (CH), 120.5
(2CH), 122.2 (2CH), 122.5 (2CH), 123.0 (CH), 133.0 (CH), 134.0(C), 144.1 (C), 150.6 (O),
152.6 (0), 153.3 (C), 153.7 (Q), 163.6 (CO), 165.1(CO), 167.8 (C) ppm.; HRMS (ESI+) m/z:
caled for CyH,,NgOyNa [M+Na]*™ 481.1600, found 481.1617.

Synthesis of 4-(4-(4-((4-hydroxyphenoxy)methyl)-1H-1,2,3-triazol-1-

yDphenoxy)-N-methylpicolinamide (20f)

4-(4-((4-((Tert-butyldimethylsilylloxy)phenoxy)methyl)-1H-1,2,3-triazol-1-
yDphenol (20d) (441 mg, 0.98 mmol), 4-chloro-N-methylpicolinamide (1e) (185 mg,

1.08 mmol) and t-BuOK (215 mg, 1.92 mmol) in dried DMF (10 mL) was reacted for 17
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h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 20f (136 mg, 0.30 mmol, 31%) as white solid. 'H NMR (300 MHz, DMSO-d) o)
2.78 (d, J = 4.8 Hz, 3H), 5.25 (s, 2H), 6.94 (d, J = 8.9 Hz, 2H), 7.13 (dd, J = 5.6, 2.6 Hz,
1H), 7.36 (d, J = 2.5 Hz, 1H), 7.68 (d, J = 8.9 Hz, 2H), 8.49 (d, J = 5.6 Hz, 1H), 8.77 (m,
2H), 9.97 (br s, 1H) ppm.; *C NMR (75 MHz, DMSO-d,) O 26.0 (CHs), 61.5 (CH,), 108.6
(CH), 113.9 (CH), 116.1 (2CH), 116.4 (2CH), 122.1 (2CH), 122.3 (2CH), 122.9 (CH), 128.7
(0, 143.4 (Q), 146.8 (C), 150.4 (Q), 152.4 (C), 155.8 (Q), 157.9 (C), 163.8 (CO), 166.2 (C)
ppm.; HRMS (ESI+) m/z: calcd for CyoHigNsOgNa [M+Nal™ 440.1335, found 440.1338.

Synthesis of 4-(4-(4-((4-methoxyphenoxy)methyl)-1H-1,2,3-triazol-1-yDphenoxy)-

N-methylpicolinamide (21f)

|
H,CO

4-(4-((4-Methoxyphenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol (21d) (265 mg, 1.34
mmol), 4-chloro-N-methylpicolinamide (1e) (139 mg, 1.27 mmol) and t-BuOK (165
mg, 1.47 mmol) K,CO5 (175 -mg, 1.27 mmol) in dried DMF (10 mL) was reacted for 17
h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 21f (217 mg, 0.50.mmol, 62%) as a white solid. *H NMR (300 MHz, DMSO-d,)
0 2.79 (d, J = 4.9 Hz, 3H), 3.69 (s, 3H), 1.57 (s, 2H), 6.86 (d, J = 9.1 Hz, 2H), 7.00 (d, J =
9.2 Hz, 2H), 7.24 (dd, J = 5.6, 2.6 Hz, 1H), 7.47 (m, 3H), 8.03 (d, J = 9.0 Hz, 2H), 8.56 (d,
J = 5.6 Hz, 1H), 8.82 (dq, J = 4.9 Hz, 1H), 8.93 (s, 1H) ppm.; °C NMR (75 MHz, DMSO-
dg) O 26.2 (CHs), 55.5 (CHs), 61.7 (CH,), 109.6 (CH), 114.8 (CH), 114.8 (2CH), 116.0 (2CH),
122.4 (2CH), 122.7 (2CH), 123.1 (CH), 134.2 (CH), 144.4 (C), 150.8 (C), 152.1 (C), 152.6
(Q), 153.5 (0), 153.8 (O), 163.9 (CO), 165.3 (C) ppm.; HRMS (ESI+) m/z: calcd for
Cy3HyoNsOg [M+H] 432.1672, found 432.1673.
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Synthesis of 4-(4-(4-((4-chloro-3~(trifluoromethyl)phenoxy)methyl)-1H-1,2,3-

triazol-1-yl)phenoxy)-N-methylpicolinamide (22f)

4-(4-((4-Chloro-3-(trifluoromethylphenoxy)methyl)-1H-1,2,3-triazol-1-yl)phenol
(22d) (297 mg, 0.80 mmol), 4-chloro-N-methylpicolinamide (1e) (172 mg, 1.01 mmol)
and t-BuOK (221 mg, 1.97 mmol) K;CO5 (286 mg, 2.07 mmol) in dried DMF (10 mL)
was reacted for 20 h. The crude product was purified by column chromatography
(50% EtOAc:n-hexane) to afford 22f (146 mg, 0.29 mmol, 36%) as a nude solid. 'H
NMR (300 MHz, DMSO-dj) O 2.79 (d, J = 4.9 Hz, 3H), 5.38 (s, 2H), 7.26 (dd, J = 5.6, 2.6
Hz, 1H), 7.44 (dd, J = 9.0, 3.0 Hz, 1H), 7.51 (m, 4H), 7.67 (d, J = 8.9 Hz, 1H), 8.04 (d, J =
9.0 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.81 (g, J = 4.9 Hz, 1H), 9.00 (s, 1H) ppm.; "*C
NMR (75 MHz, DMSO-d,) & 26.1 (CHs), 61.8 (CH,), 109.4 (CH), 120.6 (q, Us- = 266.8 Hz,
CF3), 114.7 (CH), 120.3 (CH), 122.0 (CH), 122.3 (2CH), 122.6 (2CH), 123.4 (CH), 127.3
(CH), 132.8 (CH), 134.0 (C), 143.3 (C), 150.6 (C), 152.5 (C), 153.4 (C), 156.8 (C), 158.3 (q,
2Jec = 37.0 Hz, 0), 163.7 (CO), 165.2 (C) ppm.; *’F NMR (282 MHz, DMSO-dy) O -63.0 (s,
3F) ppm.; HRMS (ESI+) m/z:. calcd for CosHigClFsNsOs [M+H]T 504.1050, found
504.1045.
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Synthesis of 4-(4-(4-((3,5-bis(trifluoromethyl)phenoxy)methyl)-1H-1,2,3-

triazol-1-yl)phenoxy)-N-methylpicolinamide (23f)

4-(4+(3,5-Bis(trifluoromethylphenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol  (23d) (268
mg, 0.66 mmol), 4-chloro-N-methylpicolinamide (1e) (182 mg, 1.07 mmol) and t-BuOK (249
mg, 2.22 mmol) K,CO5 (277 mg, 2.00 mmol) in dried DMF (10 mL) was reacted for 16
h. The crude product was purified by column chromatography (50% EtOAc:n-hexane)
to afford 23f (221 mg, 0.41 mmol, 62%) as a white solid. 'H NMR (300 MHz, DMSO-dj)
O 2.80 (d, J = 4.9 Hz, 3H), 5.50 (s, 2H), 7.26 (dd, J = 5.6, 2.6 Hz, 1H), 7.50 (dd, J = 6.1,
3.3 Hz, 3H), 7.68 (s, 1H), 7.80 (s, 2H), 8.05 (d, J = 8.9 Hz, 2H), 8.57 (d, J = 5.6 Hz, 1H),
8.81 (g, J = 4.8 Hz, 1H), 9.03 (s, LH) ppm.;~ >C NMR (75 MHz, DMSO-d;) O 26.1 (CH5),
62.1 (CH,), 109.5 (CH), 114.2 (m, CH), 114.7 (2CH), 116.1 (CH), 123.2 (q, Urc = 271.2 Hz,
2CF,), 122.3 (2CH), 122.6 (2CH), 123.5 (CH), 131.6 (g, *Jrc = 32.8 Hz, 2C), 134.0 (CH),
143.1 (C), 150.6.(C), 152.6.(C), 153.5/(C), 159.0.(C), 163.7 (CO), 165.2 (C) ppm.; F NMR
(282 MHz, DMSO-dy)-O -63.0 (s, 6F) ppm.; HRMS (ESI+) m/z: calcd for CyHigF¢N5O5
[M+H]* 538.1314, found 538.1301.
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Synthesis of 4-(4-(4-((3,5-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-yDphenoxy)-N-
methylpicolinamide (24f)

4-(4+(3,5-Difluorophenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol  (24d) (296 mg, 0.98
mmol), d-chloro-N-methylpicolinamide (1e) (190 mg, 1.11 mmol) and -BuOK (232 mg, 2.06
mmol) K,CO5 (255 mg, 1.85 mmol) in dried DMF (10 mL) was reacted for 19 h. The crude

product was purified by column chromatography (30% EtOAc:n-hexane) to afford 24f (178 meg,

0.41 mmol, 42%) as a white solid. 'H NMR (300 MHz, DMSO-d,) O 2.79 (d, J = 4.9 Hz, 3H),
5.28 (s, 2H), 6.84 (m, 3H), 7.25 (dd, J = 5.6, 2.9 Hz, 1H), 7.48 (m, 3H), 8.03 (d, J = 9.0
Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.82 (q, J = 4.9 Hz, 1H), 8.98 (s, 1H) ppm.; *C NMR (75
MHz, DMSO-dy) O 26.2 (CH3), 61.9-(CH,), 96.7 (t, “Jer = 26.3 Hz, CH), 99.2 (d, ZJp- = 28.5
Hz, 2CH), 109.6 (CH), 114.8 (CH), 122.4 (2CH), 122.8 (2CH), 123.6 (CH), 134.1 (CH), 143.3
(0), 150.8 (), 152:6 (), 153.6 (C), 160.2 (t, *Jer = 14.3 Hz, C), 163.2 (dd, Jr, Ve =
2423, 15.8 Hz, 2CF), 163.9 (CO), 165.3 (C) ppm.; F NMR (282 MHz, DMSO-d,) O -110.7
(s, 2F) ppm.; HRMS (ESI+) m/z: caled for CyHi7F,NsOsNa [M+Na]™ 460.1197, found
460.1196.
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Synthesis of 4-(4-(4-((3,4-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-
ylphenoxy)-N-methylpicolinamide (25f)

4-(44(3,4-Diftluorophenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol  (25d) (300 mg, 0.99
mmol), d-chloro-N-methylpicolinamide (1e) (254 mg, 1.49 mmol) and -BuOK (219 mg, 1.95
mmol) K,CO; (260 mg, 1.88 mmol) in dried DMF (10 mL) was reacted for 18 h. The crude
product was purified by column chromatography (30% EtOAc:n-hexane) to afford 25f (136 meg,
0.31 mmol, 31%) as white solid: 'H NMR (300 MHz, DMSO-d) 0 2.80 (d, J= 4.8 Hz, 3H),
5.26 (s, 2H), 6.93 (m, 1H), 7.25 (dd, J = 19.4, 3.1 Hz, 1H), 7.26 (dd, J = 5.6, 2.6 Hz, 1H),
7.39 (dd, J = 19.7, 9.5 Hz), 7.49 (d, J =8.9 Hz, 2H), 7.50 (d, J = 2.9 Hz, 1H), 8.05 (d, J =
8.9 Hz, 2H), 8.57 (d, J = 5.6 Hz, 1H), 8.80(q, J = 4.8 Hz, 1H), 8.99 (s, 1H) ppm.; *C
NMR (75 MHz, DMSO-d,) & 26.0 (CHs), 61.9 (CH,), 1045 (d, ZJs- = 20.3 Hz, CH), 109.4
(CH), 111.2 (dd, YJe, Yrc = 5.3, 3.0 Hz, CH), 114.6 (CH), 117.6 (d, Jec = 18.0 Hz, CH),
122.2 (2CH), 122.6 (2CH), 123.3 (CH), 134.0(CH), 144.2-(dd, Upc, ZJpc = 236.3, 12.8 Hz,
CF), 143.4 (C), 149.6 (dd, Yr, ZJre=243.0, 13.5 Hz, CF), 150.6 (C), 152.6 (C), 153.4 (Q),
154.6 (d, Jee = 9.0 Hz, C), 163.7 (CO), 165.1(C) ppm:; °F NMR (282 MHz, DMSO-dy) O -
164.0 (d, Jsr = 22.6 Hz, 1F), -138.3 (d, Jir = 22.6 Hz, 1F) ppm.; HRMS (ESI+) m/z: calcd
for CophisF,NsO5 [M+H]" 438.1378, found 438.1379.
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Synthesis of 4-(4-(4-((2,3-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)-N-methylpicolinamide (26f)

4-(4+(2,3-Difluorophenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol  (26d) (297 mg, 0.98
mmol), d-chloro-N-methylpicolinamide (1e) (177 mg, 1.03 mmol) and -BuOK (233 mg, 2.08
mmol) K,CO5 (326 mg, 2.36 mmol) in dried DMF (10 mL) was reacted for 17 h. The crude

product was purified by column chromatography (30% EtOAcn-hexane) to afford 26f (77.8 mg,

0.18 mmol, 18%) as a white solid. 'H NMR (300 MHz, DMSO-d) O 2.78 (d, J = 4.8 Hz, 3H),
5.39 (s, 2H), 7.04 (dd, J = 17.0, 8.5 Hz, 1H), 7.23 (m, 3H), 7.49 (m, 3H), 8.06 (d, J = 8.8
Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.80 (q, J = 4.7 Hz, 1H); 9.03 (s, 1H) ppm.; *C NMR (75
MHz, DMSO-d;) O 26.0 (CH3), 62.4-(CH,), 109.4 (d, *Jsc = 5.3 Hz, CH), 109.6 (CH), 111.1
(CH), 114.6 (CH), 122.2 (2CH), 122.6 (2CH), 123.5 (CH), 124.2 (dd, *Jee, “Jec = 9.0, 5.3 Hz,
CH), 134.0 (CH), 140.3 (dd, Yee, ZJrc = 243.8, 15.0 Hz, CF), 143.1 (C), 147.4 (d, *Jpr = 4.5
Hz, C), 150.5 (dd, s, ZJec = 243.0, 10.5 Hz, CF), 150.6 (O), 152.6 (C), 153.4 (C), 163.7
(CO), 165.1 (C) ppm:; F NMR (282 MHz, DMSO-d) O -140.2 (s, 1F), -140.3 (s, 1F) ppm.;
HRMS (ESI+) m/z: calcd for CpH;7F,NsOsNa [M+Nal* 460.1197, found 460.1195.
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Synthesis of 4-(4-(4-((2,4-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)-N-methylpicolinamide (27f)

44+(2,4-Difluorophenoxy)methyl)}-1H-1,2,3-triazol-1-yUphenol (27d) (229.2 mg, 0.76
mmol), 4-chloro-N-methylpicolinamide (1e) (194 mg, 1.14 mmol) and tBuOK (220 mg, 1.96
mmol) K,CO5 (282 mg, 2.04 mmol) in dried DMF (10 mL) was reacted for 17 h. The

crude product was purified by column chromatography (30% EtOAc:n-hexane) to
afford 27f (136 mg, 0.30 . mmol, 31%) as white solid. 'H'"NMR (300 MHz, DMSO-d,) o)
2.79 (d, J = 4.8 Hz, 3H), 5.30 (s, 1H), 7.03 (m, 1H), 7.28 (m, 2H), 7.41 (m, 1H), 7.47 (m,
3H), 8.03 (d, J = 8.9 Hz, 2H), 8.80 (d, J-= 5.6 Hz, 1H), 8.80 (q, J = 4.7 Hz, 1H), 8.95 (s,
1H) ppm.; °C NMR (75 MHz, DMSO-d,) O 26.2 (CH3), 62.7 (CH,), 105.0 (d, ZJrc = 27.0,
21.8 Hz, CH), 109.6 (CH), 111.1 (dd, %Jre, “Jee = 225, 3.8 Hz, CH), 114.8 (CH), 116.8 (d,
*Jec = 9.0 Hz, CH), 122.4 (2CH), 123.5 (2CH), 134.1 (CH), 1426 (dd, “Jec, U = 10.5, 3.0
Hz, CH), 143.5 (CH), 152.3 (dd, Yrc, Jpc = 245.3, 12.8 Hz, CF), 150.8 (C), 152.6 (C), 153.5
(Q), 156.1 (d, e, *Jre = 238.5, 10.5 Hz, CF),157.7 (d, %Jpc =36.5 Hz, C) 164.0 (0), 165.3
(©) ppm.; F NMR (282 MHz, DMSO-dy) © -121.4 (d, Jpr = 2.7 Hz, 1F), -131.3 (d, Ji =
2.7 Hz, 1F) ppm.; HRMS (ESI+) m/z: caled for C,,HgF,NsO5 [M+H]™ 438.1378, found
438.1376.
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Synthesis of 4-(4-(4-((2,5-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-
ylphenoxy)-N-methylpicolinamide (28f)

4-(a+(2,5-Difluorophenoxy)methyl)-1H-1,2,3-triazol-1-yUphenol  (28d) (298 mg, 0.98
mmol), d-chloro-N-methylpicolinamide (1e) (208 mg, 1.22 mmol) and t-BuOK (225 mg, 2.01
mmol) K,CO; (266 mg, 1.93 mmol) in dried DMF (10 mL) was reacted for 17 h. The crude
product was purified by column chromatography (30% EtOAc:n-hexane) to afford 28f (218 meg,
0.50 mmol, 51%) as a white solid. *H NMR (300 MHz, DMSO-d,) 0 2.79 (d, J = 4.8 Hz, 3H),
5.36 (s, 2H), 6.81 (tt, J =8.5, 3.1 Hz, 1H), 7.25 (dd, J = 5.7, 2.7 Hz, 1H), 7.29 (m, 1H),
7.39 (m, 1H), 7.49 (m, 2H), 8.06 (d, J = 8.9 Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.80 (g, J =
4.7 Hz, 1H), 9.03 (s, 1H) ppm.; >C NMR (75 MHz, DMSO-dy) O 26.0 (CHs), 62.2 (CH,),
103.5 (d, ZJec = 27.8 Hz, CH), 107.0.(dd, “Jec, *Jee = 23.3, 6.8 Hz, CH), 109.4 (CH), 114.6
(CH), 116.5 (dd, s, 2Jpe = 20.3, 19.5 Hz, CH), 122.2 (2CH), 122.6 (2CH), 123.5 (CH),
134.0 (CH), 143.0 (CH), 148.2 (dd, s, Y = 2385, 2.8 Hz, CF), 150.7 (C), 152.6 (C),
153.4 (Q), 158.2 (dd, e, “pe = 236.3, 2.6 Hz, CF), 163.0 (Q), 163.7 (CO), 165.1 (C)
ppm.; F NMR (282 MHz, DMSO-dy) O -117.9 (d, Je = 15.3 Hz, 1F), -141.6 (d, Ji = 15.3
Hz, 1F) ppm.; HRMS (ESI+) m/z: calcd for C,,H;7F,NsOsNa [M+Nal™ 460.1197, found
460.1194.
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Synthesis of 4-(4-(4-((2,6-difluorophenoxy)methyl)-1H-1,2,3-triazol-1-

ylphenoxy)-N-methylpicolinamide (29f)

O|\ N/
N H

N=N
F

44+(2,6-Difluorophenoxy)methyl)}-1H-1,2,3-triazol-1-yUphenol  (29d) (307 mg, 1.01
mmol), d-chloro-N-methylpicolinamide (1e) (216 mg, 1.27 mmol) and t-BuOK (217 mg, 1.93
mmol) K,CO; (256 mg, 1.85 mmol) in dried DMF (10 mL) was reacted for 17 h. The crude

product was purified by column chromatography (30% EtOAc:n-hexane) to afford 29f (271 meg,
0.62 mmol, 61%) as white solid. *H NMR (300 MHz, DMSO-d;) O 2.80 (d, J = 4.9 Hz, 3H),
5.30 (s, 2H), 7.16 (m, 3H), 7.25 (dd, J = 5.6, 2.6 Hz, 1H), 7.48 (m, 3H), 8.04 (d, J = 8.9
Hz, 2H), 8.56 (d, J = 5.6 Hz, 1H), 8.80 (g, J = 4.8 Hz, 1H), 9.00 (s, 1H) ppm.; *C NMR (75
MHz, DMSO-dy) O 26.0 (CHy), 66.4 (t, “Jrc = 2.9 Hz, CH,), 109.9 (CH), 112.6 (d, - =
225 Hz, 2CH), 1125 (d, *Jec = 9.0-Hz, CH), 114.6, 122.3 (2CH), 122.4 (2CH), 123.4 (CH),
124.3 (t, *Jec = 9.4 Hz, 2CH), 133.9 (CH), 143.3 (CH), 150.6 (C), 153.0 (d, ;- = 55.8 Hz,
C), 154.1 (d, ZJec = 5.6 Hz, O) 155.7 (dd, "Jse, *Jpe = 245.3, 5.3 Hz, 2CF), 163.7 (CO),
165.1 (C) ppm.; '°F NMR (282 MHz, DMSO-d;) O -130.1 (s, 2F) ppm.; HRMS (ESI+) m/z:
caled for Cy,Hp7F,NsOsNa [M+Na]™ 460.1197, found 460.1199.

Synthesis of 4-(4-(4-((4-aminophenoxy)methyl)-1H-1,2,3-triazol-1-

yDphenoxy)-N-methylpicolinamide (30f)

To a stired solution of N-methyl-4-(d-(d-(d-nitrophenoxy)methyl}-1H-1,2,3-triazol-1-
yUphenoxy)picolinamide (8f) (210 mg, 0.47 mmol) in THF and MeOH (1.7: 0.6 mL) was
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added NaBH, (213 mg, 5.63 mmol) and NiCl,.5H,0 (17.7 mg, 0.075 mmol) at -5°C,
respectively. The reaction mixture was stirred for 2 hours and filtered to remove the
catalyst. The filtrated was partitioned between water (20 mL) and EtOAc (20 mL)
followed by extracted with EtOAc (3x20 mL). the organic layer was dried over anh.
Na,SOy, filtered and concentrated under reduced pressure to provide crude product,
which was purified by column chromatography (70% EtOAc:n-hexane) given 30f (151
mg, 0.36 mmol, 77 %) as a brown solid. 'H NMR (300 MHz, DMSO-d,) 0 2.80 d, J =
4.9 Hz, 3H), 5.17 (s, 2H), 6.87 (d, J = 8.9 Hz, 2H), 6.97 (d, J = 9.0 Hz, 2H), 7.27 (dd, J =
5.6, 2.6 Hz, 1H), 7.50 (m, 3H), 8.05 (d, J = 9.0 Hz, 2H), 8.57 (d, J = 5.8 Hz, 1H), 8.82 (q, J
= 5.0 Hz, 1H), 8.97 (s, 1H) ppm.;” *C NMR (75 MHz, DMSO-d;) O 26.1 (CHs), 61.6 (CH,),
109.4 (CH), 114.7 (2CH), 115.9 (2CH), 119.1 (CH), 122.3 (2CH), 122.5 (2CH), 123.0 (CH),
134.1 (CH), 134.9 (Q), 144.2 (C), 150.7 (C), 152.7 (C), 152.9 (C), 153.4 (C), 163.8 (CO),
165.2 (O) ppm.; HRMS (ESI+) m/z: caled for CyHyNgOs [M+H]" 417.1675, found
417.1664.
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