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ABSTRACT

Sorafenib (1) is a targeted cancer drug, which was approved by the Food and Drug Administration of the
United States (US FDA) for the treatment of advanced hepatocellular carcinoma, renal cell carcinoma and thyroid
carcinoma. In addition, sorafenib shows ability to inhibit various cancer cell lines due to its multikinase-inhibitory
activity. However, sorafenib exhibits several disadvantageous pharmacological properties resulting in many
adverse effects. Hence, many researchers are interested in design and synthesis to overcome the problems, and to
search for their anti-tumor activities. Herein, the triazole-containing sorafenib analogue 2 was successfully
synthesized by two different pathways. In the former pathway, 1,2,3-triazole ring was constructed via click
reaction followed by aryl urea formation, which was suitable for the synthesis of analogues 14 with various
substituted aryl moieties. The latter pathway started with linking aryl with urea and then click reaction for the
triazole ring generation which was suitable for the synthesis of analogue 2 and the serial preparation of the
substituted benzyl analogues 15. The study of biological activities towards cancer cell lines using MTT assay
revealed that analogue 2 were inactive against MOLT-3, A549 and HuCCA-1 with IC,, > 100 uM. However, the
obtained evidences will be an important guideline for the syntheses of the aryl- and benzyl-substituted analogues

14 and 15, which can be potentially active towards various cancer cell lines including liver cancer cell lines.

Key words: sorafenib analogue, 1,2,3-triazole, cytotoxicity towards cancer cell lines, multikinase inhibitor, click

reaction
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2.1 Hz, 2H), 6.88 (d, J = 9.0 Hz, 2H), 7.40 (d, J

9.0 Hz, 2H), 8.13 (br s, 1H); "C NMR (75 MHz,
CDCL) O (ppm): 24.1, 56.1, 75.6, 78.6, 115.3 (2C),
122.0 (2C), 132.0, 154.3, 168.9.

2.2) 1BU-4-((1-0uFa-1H-1,2,3-la510 Tara
-4-89) wnend)iia)ezia Tud (V-(4-((1-benzyl
-1H-1,2,3-triazol-4-yl)methoxy)phenyl) acetamide; 7)

(Hansen et al., 2005)
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AINETATANY (Bu-0isRa-4-02 3 11-1-
TNSWIN0DNHLUFY (6) (94.9 mg, 0.50 mmol,
1.0 eq) wudawlsa (benzyl azide, 4) (66.9 mg,
0.50 mmol, 1.0eq) ITAsNUDAABSIUN (sodium
ascorbate) (5.2 mg, 26 pumol, 0.05eq) (ag
agazas 1 Tuaas aolilosdama (1 M copper
sulfate; 1 M CuSO,) (25 uL, 25 pmol, 0.05 eq) 11
fazaonausznahsu-tmiuea (H,0:n-

a

BuOH, 1:1, 1 mL) ﬁqmwgu 65 °C 1ilunan 2
$1T4 mm’?quwﬂﬁﬁ"%mﬁ'@ama@uﬁuﬁmﬂﬂ
(10 mL) uag 10% v/v @1sazareuen uile (1.5
mL) nuae sz 5 1A azanazney N0l
sazdradroingy a2 ldeasnansat Su-(a-(1-
WUFa-1H-1.23-1a510 Tsa-4-0a)unend)iliia)
ozian lud (7) Afuveandsdun (152.6 mg, 0.47
mmol, 95%). Mp. = 137-139 °C; 'H NMR (300
MHz, acetone-d,) 5(ppm): 2.93 (s, 3H), 5.14 (s,
2H), 5.65 (s, 2H), 6.95 (d,J = 9.0 Hz, 2H), 7.30-
7.42 (m, 5H), 7.56 (d, J = 9.0 Hz, 2H), 8.06 (s, 1H),
9.09 (br s, H); °C NMR (75 MHz, acetone-d,) O
(ppm): 24.1, 54.2, 62.6, 114.6 (2C), 121.5 (2C),
124.7, 128.9 (20), 129.1, 129.7 (2C), 134.1, 137.0,
144.8, 155.4, 168.6.

2.3) 4-((1-1UuFa-14-1,2,3-1aste Taa-4-
9a) NoNT)oHan (4-((1-benzyl-1H-1,2,3-triazol-
4-yl)methoxy)aniline; 8)

AIUAITALANY (6 W-d-((1-UUFa-1H-
1.23-1a310 Toa-4-0a)unon®)iia)ozisa lugd
(7) (91.9 mg, 0.29 mmol, 1.0 eq) lud15aza1 2
Twaas Tandenlanson'lod (2 M sodium hydroxide;
2 M NaOH) (6 mL) ﬁqmwgﬁ 90 °C Wunal 24
F2Tua naanmiusansazareldiduasauis
gangived du 2 Tuaas nsalalasaasin 2 M

hydrochloric acid, 2 M HCI) (6 mL) 9814

seiinse e anadueNaosdan (ethyl acetate;
EtOAC) (3 * 30 mL) 3 UF Az e U din
anadnuiunaede (brine) (30 mL) UAUANLOU
leasalmAoudana (anhydrous Na,S0,) N304
wazihasazatela lszmenyvannnuduuay
ihsiimde Iuen1¥usqns TneTinedunilas
1131 (column chromatography) Tasl¥gam
198 (silica gel) (80% EtOAc/hexane) vz 1dans 4-
(1= 0uFa-1H-1,2,3- 10510 Tsa-4-02)unen®)os
Ay (8) WuvewWadu1d (71.3 mg, 0.22 mmol,
82%). Mp. = 115-117 OC; 'H NMR (300 MHz,
CDCL) O (ppm): 5.05 (s, 2H ), 5.45 (s, 2H ), 6.57
(d, J=9.0 Hz, 2H), 6.76 (d, J = 9.0 Hz, 2H), 7.20-
7.23 (m, 2H), 7.25-7.37 (m, 3H), 7.49 (s, 1H); °C
NMR (75 MHz, CDCL,) O (ppm): 54.0, 62.8, 116.1
(20), 116.3 (2C), 122.7, 128.1 (2C), 128.7, 129.0
(20), 134.6,140.7, 144.9, 151.2; HRMS (ESI+,
MeOH): m/z =281.1397 [M+H] calcd. 281.1397 for
C,H,N,O,.

2.4) 1-(A-(1-uuFa-1H-1,2.3-1a 510 Tera-
4-daypunen®)iltia)-3-4-naols-3-(lasvgenls
) Wiia)gise  (1-(4-((1-benzyl-1H-1,2,3-triazol-
4-yl)methoxy)phenyl)-3-(4-chloro-3-(trifluoromethyl)
phenyl)urea; 2) (Dzoli¢ et al., 2016)

nIUAITaza1y 4-((1-1uuFa-14-1,2,3-
lasioToa-4-0anunend)oziau (8) (60.3 mg,
0.22 mmol, 1.0 eq) fU 4-Aanli-3-(laslgoals
wia)liale Tar lwenun (4-chloro-3-(trifluoromethyl)
phenyl isocyanate; 9) (61.1 g, 0.28 mmol, 1.3 eq)
ludrvirazarelanae 15Uy (dichloromethane;
DCM) (4 mL) ﬁqmwgﬁﬁ’mgﬂunm 24§79 16
msazaellszmonnuannusu Mniuen 1y
‘U?qmﬁmﬁmﬁuﬁmmimmﬂ (column

chromatography) TaeldFan1ea (silica gel) (50%
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EtOAc/hexane) 92 1@ a5 NaAAA N 1-(4-((1-11 U
Fa-1H-1,2.3- o510 Tya-4-0a)unend)iia)-3-(4-

=)

aanls-3-(lasvgee lswiailia)gEe )1l
voaudaihaasou 2.1 mg, 0.16 mmol, 75%).
Mp. = 204-206 °C; 'H NMR (300 MHz, DMSO-d,)
O (ppm): 5.09 (s, 2H), 5.61 (s, 2H ), 6.97 (d, J= 9.0
Hz, 2H), 7.25-7.50 (m, 7H), 7.59 (d, J = 8.7 Hz,
1H), 7.63 (dd, J = 8.7, 2.1 Hz, 1H), 8.09 (d, /= 1.8
Hz, 1H), 8.27 (s, 1H), 8.66 (s, 1H), 9.10 (s, 1H); "'C
NMR (75 MHz, DMSO-d,) O (ppm): 52.9, 61.3,
115.0 (2C), 116.7 (q, 3JCF=6.0 Hz), 120.5 (20),
122.1 (g, *J.= 2.4 Hz), 122.8 (q, 'J.,,= 271.5 Hz),
122.9, 124.6, 126.3 (q, *J., = 30.0 Hz), 127.9 (2C),
128.1, 128.8 (2C), 131.9, 132.5, 136.0, 139.6, 143.2,
152.6, 153.6; "F NMR (282 MHz, DMSO-d,) O
(ppm): -63.83.

3)  msduanzvluagadsuny 2
Fumai 2

3.1) 14-nao15-3-(lasvigoe Tswnailia)
—3—(4—1€lﬂiﬂﬂ%ﬂﬁa)gﬁﬂ (1-(4-chloro-3-(trifluoro
methyl)phenyl)-3-(4-hydroxyphenyl)urea; 12) (DZoli¢
etal.,2016)

AIuaIsazaly 4-oxl luiuea (4-amino
phenol; 11) (0.22 g, 2.0 mmol, 1.0 eq) 1aY 4-A0D
T5-3-(lasvigee Tswna)iltialo Ta laguua (4-
chloro-3-(trifluoromethyl)phenyl isocyanate; 9) (0.57
g, 2.5 mmol 1.3 eq) ludirhazarelanas Islimu
(dichloromethane; DCM) (14 mL) ﬁqmwgﬁﬁ’m
Funar 24 $2Tue hasazaelszmenuuan
ANAY mﬂﬁy’uuﬂﬂiﬁ’ﬁqwﬁ@ﬂ%’%ﬂaﬁuﬁm
11105 (column chromatography) Taeldsam
199 (silica gel) (60% EtOAc/hexane) 2'ld 1-(4-
aanT3-3-(lasgoe Isnia)liia)-3-(4-lansen

)iy (12) Wuveadadu1n (0.56 g, 1.70

mmol, 85%). Mp. = 223-225 °C; 'H NMR (300
MHz, DMSO-d,) O (ppm): 6.71 (d, J = 8.7 Hz, 2H),
7.23 (d, J = 9.0 Hz, 2H), 7.57 (d, J = 9.0 Hz, 1H),
7.62 (dd, J= 9.0, 1.8 Hz, 1H), 8.09 (s, 1H), 8.48 (s,
1H), 9.02 (s, 1H), 9.13 (s, 1H); "C NMR (75 MHz,
DMSO0-d,) O (ppm): 115.7 (2C), 117.1 (q, *J,. = 6.0
Hz), 121.7 (20), 122.5 (q, “J..=2.4 Hz), 1233,
1233 (q, 'J,,=271.5 Hz), 127.1 (q, °J, = 30.0 Hz),
130.8, 132.4, 140.0, 153.2, 153.4; "F NMR (282
MHz, DMSO-d,) O (ppm): -63.13; HRMS (ESI+,
MeOH): m/z = 353.0275 [M+Na] caled. 353.0281
for C, ,H,,CIF,N,O,Na.

10

3.2) 1-(4-nao15-3-(lasvigoo Tsuna)i

=

Hua)- 3-(4-(Wiaw-2-'1@11—1-8@1%%)?\1%)@,158 (1-
(4-chloro-3-( trifluoromethyl)phenyl)-3-( 4-( prop-2-
yn-1-yloxy)phenyl)urea; 13) (Hansen e al., 2005)
nuasazae 1-(4-navls-3-(lasgoo
Tawa)itia)-3-4-leasonailia)gie (12) (0.52
g, 1.58 mmol, 1.0 eq) Tnsminalus lud (propargyl
bromide) (1.5 mL, 1.68 mmol, 1.1 eq) HAY
Tnunadeoun1s Usiua (potassium  carbonate;
K,CO,) (0.24 g, 1.75 mmol, 1.1 eq) Tudriazale
lanasaron laea (dimethyl sulfoxide; DMSO)

A

= Y g & Y
(5 mL) Ngangiviouiumal 6 $31u3 91U
aaa a ?,’ <
ngalnier lasmaantimdsasly (10 mL) uda
[ = a 9 o 9 a A 4
nIuALIUINgUNYIHeY anaale laleiadines
Y
(diethyl ether; Et,0) (3 x 30 mL) FINFUAIN
a A J a @ = [
azargdunsdunavueulaasaladsudama
(anhydrous Na,SO,) NT04 udnhrersazarela'ly
Y 'd
sEienUuannNaY 3ntuLen1ius gns lao
a o o
IFaeavulasurlnns W (column
chromatography) TaeldFan1ea (silica gel) (20%
Y a @ '
EtOAc/hexane) 3¢ lamansaad 1-4-aan15-3-(las

igoelswia)iliia)-3-4-mson-2-levi-1-8aond)
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=3

fiagEe 13) Wuvewdsdvii 039 g 1.05
mmol, 80%). Mp. = 195-197 °C; 'H NMR (300
MHz, DMSO-d,) O (ppm): 3.54 (t, J = 2.1 Hz, 1H),
4.75 (d, J = 2.1 Hz, 2H), 6.93 (d, J = 9.0 Hz, 2H),
7.38 (d, J = 9.0 Hz, 2H), 7.58 (d, J = 8.7 Hz, 1H),
7.63 (dd, J= 8.7, 2.1 Hz, 1H), 8.10 (s, 1H), 8.68 (s,
1H), 9.09 (s, 1H); °C NMR (75 MHz, DMSO-d,) O
(ppm): 55.6,78.1,79.6, 115.3 (2C), 116.7 (q, J,, =
6.0 Hz), 120.6 (2C), 122.2 (q, J,,, = 2.4 Hz), 122.9
(@, J.,=271.5 Hz), 123.0, 126.7 (q, “J., =30.0
Hz), 132.1, 133.0, 139.6, 152.7, 152.8; "F NMR
(282 MHz, DMSO-d,) O (ppm): -63.03; HRMS
(ESH+, MeOH): m/z = 391.0432 [M+Na]  calcd.
391.0437 for C,.H,,CIF,N,0,Na.

3.3) 1-@-((1-uuFa-14-1,2,3-1n 519 Tova-
4-daypunend)iltia)-3-4-aaols-3-(lasvgenls
e WHia)gise  (1-(4-(1-benzyl-1H-1,2,3-triazol-
4-yl)methoxy)phenyl)-3-(4-chloro-3-(trifluoromethyl)
phenyl)urea; 2) (Hansen et al., 2005)

nusazae 1-(4-nav13-3-(lasvlgoo
Tsina)liia)-3-@-(wson-2-1o1i-1-daon®)iliia)
838 (13) (0.16 g, 0.43 mmol, 1.0 eq) HAZIVUTALD
leer (benzyl azide, 4) (70.3 mg, 0.53 mmol, 1.2 eq)
Tudiiazaronauseninanisu-iimivea
(H,0:n-BuOH, 1:1, 1.6 mL) ﬁqmwgﬁﬁ’m 1y
uTyReueanosiun (sodium  ascorbate) (4.4
mg, 22 umol, 0.05 eq) Llazarsazay 1 Tyaas
aotilossaa (1 M copper sulfate; 1 M CuSO,)
(22 uL, 22 umol, 0.05 eq) adludrInruae'lli
el 65 °C iflunan 2 %2 Tus vgal§isen Tas
Msduugeaqly (10 mL)uag  10% v/v
gsazarguan Tt (1.5 mL) AIua1a1 NIU

ao'liszina 5 % Awanaz NI HAINTDI LAz

'
veaudeliilduignslasitaeduilng

11105 (column chromatography) Taolgganm
190 (silica gel) (60% EtOAc/hexane) vz ldans
a [ I a
Nans N 1-@-((1-uTa-14-1,2,3-1asto Tya-4-
gayunend)ia)3-4-nanls-3-(lasvgools
winalia)eize (2) Auue i@ (0.19 g, 0.38
mmol, 89%). Mp. = 204-206 °C; 'H NMR (300
MHz, DMSO-d,) O (ppm): 5.09 (s, 2H ), 5.62 (s, 2H ),
6.97 (d, J = 9.0 Hz, 2H), 7.25-7.50 (m, 7H), 7.59 (d,
J=8.7Hz, 1H), 7.63 (dd, J= 6.9, 2.1 Hz, 1H), 8.09
(d,J=1.8 Hz, 1H), 8.28 (s, 1H), 8.71 (s, 1H), 9.14
(s, 1H; HRMS (ESI+, MeOH): m/z = 524.1072
[M+Na]  calcd. 524.1072 for C,,H,,CIF,N,O,+Na
Wa1¥a 'H NMR o4 luianalasunyy 2
Y o = A o S ¥
doandosnuTuana@eunuy 2 AdunsIzd i
) A & o da oo Yy .
VINAUNINHUL DNNIBUTU IATIe5 19028 High-
Resolution Mass Spectrometry (HRMS)
3. MsnageugNBTUTuraaNIS
1M 1-@-((1-UuFa-1H-1.2,3- 10510 Tra-4-
gayunond)ia)3-4-nanls-3-(lasvgools
wia)ia)gise @) lunaaeuanuiluiuae
J < < A = o A A L4
aanziTulalaeavIuReUNausiaauoan
4 1< 4 <3
(MOLT-3) t5aauzi591/0a (A549) Lagiyaaugis
N0118 (HuCCA-1) lunasananasidramaiin
BURN (MTT assay) IagiTmsnaasanail
a s d o 4
@raaussauINlsznm 2 x 10
wadadluemisdeuyad DMEM 11 10% FBS
Tunavquidsuyadayila 96 ¥y (96-well plate)
v ludnzideusadngumgli 37 °C Suw
asvoulavenled 5 % Wumai24 Tug
¥aanIniuheMsRedradoonnngy Uaa
Auensazans 0.1% lawiaganonlyd (dimethyl
sulfoxide; DMSO) U84 1-(4-((1--UUFa-1H-1,2,3-
lasieTwa-4-0anunona)Wiia)3-4-naols-3-

(lasvigee Tswiia)iliia)gise (2) 130 Etoposide
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D.

.. . <
%30 Doxorubicin hydrochloride Lﬂu‘gﬂﬂ%ﬂﬂuﬂ

Y Y ' vg 9 2 P
AITULVUVUATING mJ"l’JGlu%LWWLawaaaw

a

o I @ @ g
19l 37 °C 1lunan 48 2134 ﬁaﬂﬂ’lﬂuué"m

9 a I'4
@28 PBS (0.5 mL) uaztdy 0.04 luaas nsals
Tnsnaosn (0.04 M hydrochloric acid; 0.04 M HCI)
Tu'loTwInswiuea (isopropanol) (0.5 mL) LAY
4
@1350¥018 0.5 mg/mL MTT (50 uL) Tuviguivad
] 9 dﬁl sa a o I
v ludmnzifeasadn quugi 37 °Ciiunan
4 ¥ 139 1e1saza1e MTT oonLazazaIsNani
~ 2
navualele T Twsnuea (isopropanol) (0.5 mL)
v 1 A Y di ~
wazdanimsganauuaineini o lulasimansa
, . .
1A®3 (microplate reader) NNNVLINAU 570-590
v v
wTwuas mindwhainsganaunaand 1w
1 A 1 I a 1 4 1
A1 IC,, tWegAIANMuBABIsad YR ILAAY

' o % g’/
#19619 1agIN1TNAa0IH1 3 A9 (Stoddart,

2011)

Ay a 4
HNaN3IJvaaZIVIIUNA
Nuiteiiauensdunsigv luiana

=

» - r r
@ounuuyesuiy 2 119 1.2.3-lase Tsan
d' 1% [ a = o 4
Wonnunyiuuda  lasAnuimsdunsizd 2
9 d' [ [ 4
iWdunsinuizdunumsdaunsizd luiana
= A I o 4
@ouuuy 2 vazmolusuamalumsdunsiz
» o 2 r -
ga luanaeunuuriainiinmsununuuluesa
A A 1 @ 9 = & I
HazluFanuana19ny Tastdunianviaazily
[ 4 9 o
nsduasigw luanadivuie 2 a2en1591
Ufnsenaanneundimumemsaiediugiseive
A Y a A 1 9 A I
FouaonUueIa (MNN 3) drudunianasaily
[ I'd 9 =\ 1 Y =K o
msdunsizd 2 Taemsasagizensundavaimn
o aaa a A A T W a A
WilfnsemaniereunonuiuuuFa (WA 4)
= A o 4 9 A o
Faluranavesarsndunsiev ldvzdudu
TaseadalaglFimatanaalalasalail

(Nuclear Magnetic Resonance; NMR) uaﬂmaqa

whysneve 1unaa/nlnsiuas (High-Resolution
Mass Spectrometry; HRMS) $I1Y
v A =& o
i@umaiinils Tuanaidounyuyos uw
A o 7Y Y A A
1y 2 gndunsiziareduniaienNga (longest
Y
linear sequence) A20UHN301 4 AU Aanaaslunn
~ A ) o < a
713 Tagausaizyldnnnsi Bu-ezwia-4-
pzii Tuiluea (5) w1z en Tnswinaasudle
a 4
Twswinaluslug (Hansen er al, 2005) v2'ld
[ I'd a
msiszneudalai 6 dremananiesaz77 udd
° o aaa [ a 4 2 o 4
uilgnsenuugae lae 4) Feadunsied
a 4 4
vivmuugalus lud 3) uazIwfauie loa
(Wilkening et al., 2010) ¥ 1¥inalfnsemanasis
{ 4 I % [
21 laselgaluaninghiiasinles a1 Wudanss
Aaan a ] 4
Ufnse Tavezinaruganu 1,3-1alwa1s lslaa
OAATY (Huisgen 1,3-dipolar  cycloaddition)
(Hansen et al., 2005) vl ldasilszneuniing
A v v a 9
lasieTea 7  Ndean1sdrenananiseas 95
v
wasnniuinisienyilniesezisiiasenlu
9 an [} A k) a
aaMzuaz Iderian 8 08193 1UTUAIBHANE
$ovaz 82 uazih lihilgisemsiaudietiondle
4 Y
194 (nucleophilic addition) 1 'leTasleseiua 9
v .7 d' 9 = d' 1 1
(Dzoli¢ et al., 2016) 1T 19gi5 B1FONTE NI 19EIU
a % =)
youosauaz lase lea vz 14 luanadouunuye
sudduhvue 2 drenananiesas 75 ¥an13
o ) - L) As A AN Yo
Fuanzmdumatizudunnesii luiluean 185y
msUnestigeziwiia 5 Tasidunisheningaly
Y
UHATe1 41U AreHananIT WS 0ERS 45
v ~ = a
wumaiiaes Tuana@eunuuses uiiy

o <Y Y A A FY aan
2 ﬂﬂmm'i”lzwmﬂmummm’mﬁﬂﬂaaﬂaﬂifn 3

u Q
9 1

31 saaadlunni 4 Taoisuarnmsii 4-oziiTu
luea (1) nadazmugSonuleTalsouua 9
(Dzoli¢ et al., 2016) vz lamsilsznovgls Tatluea
12 drowanandesaz 85 NEAIALUIINTN

UgnsernuInswinalus ludluaniaziug
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(Hansen er al., 2005) 32 1dasiszneudalail 13

v a v d ) 0o ¢
ANYHNAWNDNTDYDL 80 Lmzﬁuutjﬂmﬂi}zm@a'lﬂu

13 uaziuudaw laa @) u1a31999 1.2.3-1a310
Tgaszrnanuluanigniaetnles ay 1ilu
@ 1 Aaan a 1 I'4
ansalfnien Tagezinarugmnu 1,3-lalnais

Tl Tnausadsu (Huisgen 1,3-dipolar

N
H DMF
5 rt, 24 h 6
77%
N=N
N
o] o)
XL T ”
FsC N~ N
H H
2
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cycloaddition) (Hansen et al., 2005) a]z"lﬁ’Imaﬂa

@euuyures Uty 2 ‘17] ?Nﬂﬁﬂ’)flﬂﬁﬂ’dﬁi@ﬂﬁw

= o <Y Y d a EY a
89 HINITHAUATIEHAIUTUNTNULITUAUIN 4-D8 Y

H 2
Tutluea 11 Teardumshenigaldfase 3 au

q

e

Y a
AJTYANAWNANTIU (LA 61

©ﬁ8r

3
NaN3, DMSO, rt, 19 h
quant. yield

OANs
4

CuSOy, Na ascorbate
H,0:n-BuOH (1:1)

N=N
0 O\/g/N
)LNQ
H
7

65°C,2h
95% 2 M aq.NaOH
90°C, 24 h
cl 82%

9 O\/g/
DCM, rt, 24h  H,N" C

75% 8

d’ 9 ~ = o [ o o = a Y a
MNAN 3 Lﬁu‘ﬂ'N‘ﬂ“HufoTI(Ti‘]JﬂﬁE‘T\Hﬂi'18WTNLaﬂaLaﬂuuUﬂ“ﬁﬂi%WHU 2 llagIogasHaNas

T
FsC NCO

o
H,N

11

N=N

Y

DCM FsC NJ\N
H H

r, 24 h
85% 12
Br/\
K,CO3, DMSO
rt, 6h, 80%

©/\N3

peS o hat
FsC NJ\N
H H
2

e O O
CuSO4, Na ascorbate F;C

H,0:n-BUOH (1:1)
65°C, 2 h, 89% 13

3 { ) o o o a a
Al 4 idunehdesdmiumsdunsizd luana@eunuuyesuiiy 2 waziosaznanan
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v
1NHANTTNAAD W‘]J’JWNETENLE%JHVIN
s d o ¢
ﬂﬁ%ﬁﬂﬂﬂ1uﬁ1&iﬂ1uﬂWSfNLﬂin‘ﬁIllmf;lﬁ
9

deusyuesuniy 2 Tasldarsasduuazie

J 9 [ A o o aaa 9 a
RUANIYNU LW]?JQW]‘U‘]J;]ﬂimlm%i’ﬁ)ﬂﬁgt}mﬁmﬁ

g v

AN 1AZAIAIITMITUATIEHNITDUTUNI
Y o 4 =
veasalgduaigiya Tuanadeunuuse
Y

suiiv 14 uaz 15 (NN 5) NUMIUNUNAIBHY

A a a vy
UNUNANE umamimmzmu%"lﬂmﬂ

N=N

N

RN O OW
A NJ\N
H H

triazole-containing sorafenib analogue (14)

N=N,
N
Cl o O\)%/ /R
]@L )iy Q [
FsC N~ N —
H H

triazole-containing sorafenib analogue (15)

d' Y = A Aa A ) o @ d
MAN S TﬂiﬂﬁiﬁimaQmﬁEJ“L!LL‘]JU%SSWLWNU‘V]M’NU],GHLE)TGB@ 14 1ag 15 NMHVSTTIHIUNMTHUATISNYA

Tuanamedunisiviluazaes audey

a o 4
W'lﬂ‘W"l]'liﬂ!'lﬁ]'lﬂﬂ'J'lllC?l}fNﬂ1iﬁ\1Lﬂi1$W
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