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Synthesis of naphthyl triazole carboxylic acid compounds and their inhibitory
activities against URAT1
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Abstract: Objective To design and synthesize naphthyl triazole carboxylic acid compounds and study their inhibitory activities
against URAT1. Methods 4-Bromomethyl-naphthalene, [1,2,4]triazole-3-thiol, and methyl bromoacetate were used as a starting
material to synthesize the target compounds by substitution and hydrolysis reaction. And their URAT1 inhibitory activities were
tested. Results Three target compounds were designed and synthesized, and their chemical structures were confirmed by 'H-NMR
and MS. Activities test showed that compounds F-2 and G-2 had stronger URAT1 inhibitory activities than positive control drug
lesinurad. Conclusion A facile route for synthesis of target compound is developed, which has the advantages of simple operating
procedure, easy post-processing, and high-yield. And target compounds have a certain biological activities.
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Fig. 1 Synthetic route of target compounds
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1 XE5RG
1.1 48§

W2 IS EER GF254. FEEISEER (100~200
H, 8T ) RY-2 WS SIE{ CR
RIS ERA TR A FD); AV 400MHz BA% fig 3
A\ Vector 22 FYAl B AR R 2T ARG g L
Bruker A ); Q-TOF6510 M & /3 # ity (£ [H
Agilent A F]); BS124S 43 RkF (Hmt: Sartorius
/3]); Tri-Carb 2910 TR JEUR PR BRI SR (52 [H
PerKin Elmer A7) ); HERAcell 1501 S ALHRE 77
% (ZE[H Thermo Scientific).

1.2 iK%

B R A A [ e T 4 A 4ll. Hanks 2%
ME VR (HBSS, Gibco 72 ); FEfil B 75 5
(DMEM, Gibco A7l); FHiEFFFRIREW (Solarbio
AFD; RIB[8-"*C] (Moravek AF]); — HIBEEHK
(DMSO; Solarbio /A F]); AR EEE (Sigma 2 H]);
BH X 24 Tesinurad CEHE, BT 66.67%) .
HEK293A 4l ff eyl -1 v LR 27 e 40 i /e
2 ERERS
2.1 HEWI-R4-RBEZE (1) WEK

FEPL R H R 1L A EEB R I GE
Ot (400 mL), e TN 4-I—HKREZE (3537 g,
160 mmol) 4 AL H % (BPO, 0.775 g, 3.2 mmol )
HMINBS (34.17 g, 192 mmol), HEH:THEZEIF,
TR 208 - A ylE (10 1) ShJEIFA), TLC Wiz
B, RNR G, FARREREE, B2 h G
I, JEYEIMN 800 mL K EESFE 1 h, HhiE, UE
WS, JEPFEINA 800 mL /K E IR, 1 h,
g, JEH L. FrSUEDEA 800 mL IF bt 2K
PiFE 2 h, HHUE, JEUFTEE, 15O EAMAE (34.56 g),
W& 72%, mp 104.0~105.5 ‘C. ESI-MS m/z: 299.9
[M-+H]". '"H-NMR (400 MHz, DMSO-d;) : 8.20~
8.26 (m, 2H, Ar-H), 7.86 (d, 1H, J=8.0 Hz,
Ar-H), 7.72~7.78 (m, 2H, Ar-H), 7.62 (d, 1H,
J=7.6Hz, Ar-H), 521 (s, 2H, CH,).

22 (AH-[1,24] =FM-2-FEE)-ZER s (2) BIARK

IR H TR 1L BRI A VLA
Wi (500 mL), $iidE MIMANEY) 1H-1,2,4-=A
3T (8 g, 0.079 mol) AR LM HE (16 g,
0.105 moD), JFfHEGYIE-S CHRIIHIESI 0 C.
) [ AR R AN = L% (16.5 mL), e, RV
PRI 60 Ci A 1 h, SR 5 S WEBFE 12 he

BEPR TG - Ak (20 1) NJEIFH), TLC Y
Io JRIVSERUE, ¥RV BERL, R 2R
MY, A 100 mL BER SRR =90 3 h, K5
JERL, JEPIIEE, 40 CTEE, FEOEAE (849,
% 61%. ESI-MS m/z: 173.1 [M+H] . 'H-NMR
(400 MHz, DMSO-dy) d: 14.04 (s, 1H, NH),
8.44 (s, 1H, CH), 4.00 (s, 2H, CHy), 3.62 (s,
3H, CHj3).
23 1-(4-RE-1-FE)-1H-[1,2,4 = T M -3-FR & -
ZEREREE (E) /[1-(4-1RZ5-1-FF £)-1H-BR - 2- R £ |-
ZEHEE (F) BIEHK

I N A — TR 1 L RJERSR T A PI A
WA (100 mL) . #iHE N InAL &9 1 (13.9 g, 0.046
mol). L&) 2 (8.g, 0.046 mol) FIAL T BEH (4.46
g, 0.046 mol), EiiHiHE 18 h, FHEE - R LME (1 ¢
5) NI, TLC WM. [ NIRAPmE 5
K (300 mL) 1, SIS (100 mLX3) AL,
TIFRIH, 5% ABKI (100 mL) Pedk, G
7K NaSO4 T4 5 AN LRI 28 A L
LW, RN R YA g - BER CBECL 0~
500 BREEBEMG, RERCEIGEA ) B2 GY) Es
Fimk - BERR A0 (30 1) YR, RERR IR B
BEMAEYF.

EY E: FIAE A 3.2 g, K 17.7%. ESI-MS
m/z: 392.0 [M+H]" . "H-NMR (400 MHz, DMSO-d;)
5: 8.69 (s, 1H, CH), 8.20~8.25 (m, 2H, Ar-H),
7.90 (d, 1H, J=7.6 Hz, Ar-H), 7.68~7.75 (m,
2H, Ar-H), 7.27 (d, 1H, J=7.6 Hz, Ar-H), 5.84
(s, 2H, CH,), 3.94 (s, 2H, CH,), 3.55 (s, 3H,
CH3).

&) Fe AR, 0.7 g, W% 3.89%. ESI-MS
m/z: 392.2 [M+H]" . '"H-NMR (400 MHz, DMSO-d)
d: 8.20~8.25 (m, 2H, CH,), 8.00 (s, 1H, Ar-H),
7.89 (d, 1H, J=7.6Hz, Ar-H), 7.68~7.76 (m,
2H, Ar-H), 7.10 (d, 1H, J=7.6 Hz, Ar-H), 5.80
(s, 2H, CHy), 4.13 (s, 2H, CH,), 3.62 (s, 3H,
CH3).
24 [1-4-RE-1-FiE)-1H-M M -3-F7 & - 2 BE AR
(E-1) BIEMK

&Y E (0.2 g, 0.51 mmol) I ZFE (8 mL)
S FEGRE, INNH LiOH-H,0 (43 mg, 1.02
mmol) FIZK (2 mL) FCRCIIWH, =il FHidE, &
1 - BER CWE (12 2) RIREFFA], TLC MR



1168 * PN T Y3

Drugs & Clinic

EnH HTH 2017FE7TA

RN SER s R NI AR Bk K (20 mL)
o, BiRE, HERRRIESY pH 4 2~3, H CH,Cl,
(10 mLX4) % HGIFANAH, H 5%FAMKE
W (20 mL) PEk, /K NapSO, T, TG MA
BUARTE e 28 R A B8 D7), 1980 B lil 4 (104
mg), Y%K 53.9%. ESI-MS m/z: 376.99 [M+H]".
'H-NMR (400 MHz, DMSO-dy) 6: 12.70 (s, 1H,
CH), 8.68 (s, 1H, CH), 8.20~826 (m, 2H,
Ar-H), 7.89 (d, 1H, J=7.6 Hz, Ar-H), 7.69~
7.75 (m, 2H, Ar-H), 7.26 (d, 1H, J=7.6 Hz,
Ar-H), 5.84 (s, 2H, CH,), 3.88 (s, 2H, CH,).
2.5 4 E-2 BIAH

14 E-1 (104 mg, 0.275 mmol) ¥ T %
(12 mLOH, Zil M HEHE, 1298 i1 #1 NaOH(11 mg,
0.275 mmol) HI/K (025 mL) ECHIMIEE, Noe)a,
S RAPITE ZER N ARSEEEE 10 mine VRGP
WEFEZERAN E25T, 13202 H HE (10 mL X 2)
AR5 PR 2T DM BR 225 R IR, 19215 AR
Wit S AE A b 35 CHRIKBE T4 12 h,
R AEE (78 mg), YR 70.9%. ESI-MS m/z:
392.0 [M+H] . 'H-NMR (400 MHz, DMSO-d;) 6:
8.57 (s, 1H, CH), 821~8.27 (m, 1H, Ar-H),
8.19~8.20 (m, 1H, Ar-H), 7.90 (d, 1H, J=7.6
Hz, Ar-H), 7.68~7.75 (m, 2H, Ar-H), 7.26 (d,
1H, J=8.0Hz, Ar-H), 5.81 (s, 2H, CH,), 3.57
(s, 2H, CHy).
2.6 [2-(4-BE-1-FE) 2H-[1,2,4] = A M-3-F E -
ZERFRES (F-1) BIE R

&Y F (02g, 0.51 mmol) HIAZEE (8 mL)
SR N BEEE, I\ B LiOH-H,0(43 mg, 1.02 mmol)
K (2mL) BRI, w0 M IEE, TR 40 -
AhilE (20 1) HREIFA, TLC WIS . W 5E K
. IRNARGYIEEI KK (40 mL) . BidE,
ERRRIAAY pH % 2~3, I CH,CL, (10 mLX4) %
W IV, H 5% KEEH (20 mL) ¥
U, oK NaSOy TH. T 5 A NUARTE Es: 2%
KA EZE LA, AR AAREA (100 mg), W
51.8%. ESI-MS m/z: 376.99 [M+H]" . "H-NMR (400
MHz, DMSO-d¢) 6: 12.90 (s, 1H, OH), 8.20~
8.26 (m, 2H, Ar-H), 7.99 (s, 1H, Ar-H), 7.88
(d, 1H, J=7.6 Hz, Ar-H), 7.6~7.75 (m, 2H,
Ar-H), 7.11 (d, 1H, J=7.6 Hz, Ar-H), 5.79 (s,
2H, CH,), 4.05 (s, 2H, CH,).

2.7 HHE: F-2 ISR

&%) F-1 (100 mg, 0.265 mmol) ¥ H ¥
(12 mL) ', =3 T, 2= At NaOH (10.6
mg, 0.265 mmol) Fl7K (0.25 mL) FCilFI¥#, M
SEIG, RNAIRAWIAE S T ARELBEE 10 mine W
RAEWTETE R 28 KA EZET, 1930 B5R R H
(10 mL X 2) it JG f28 T DMERR L2520 K,
BN EE AR — DA b 35 CRIZKB
T 12 h, FEIEOREAE (72 mg), W 68.1%.
ESI-MS m/z: 400.2 [M+H]". '"H-NMR (400 MHz,
DMSO-ds) 6: 8.26~828 (m, 1H, Ar-H), 8.19~
822 (m, I1H, Ar-H), 7.90 (s, 1H, Ar-H), 7.87
(d, 1H, J=7.6Hz, Ar-H), 7.69~7.75 (m, 2H,
Ar-H), 7.02 (d, 1H, J=7.6 Hz, Ar-H), 5.75 (s,
2H, CH,), 3.71 (s, 2H, CH,).
2.8 [5-IR-1-(4-RE-1-FRE)-H[1,2,4] = T M -3-5%
H|-ZEHRE (G) HEK

WEME (2g, 5.1 mmol) ¥ T (20 mL)
W, =R N ECRE, NN NBS (1.27 g, 7.1 mmol),
AR S TR, BEIR O - AhlE (20D R
JEFFF, TLC WIS o 2 ST A P03 R] 210K /K (50
mL) #, $itdk, FJ CH)Cl, (10 mLX3) 0. &
FEHEHA, MR NayCOs %W (10 mL X 3)
R 5% BRI (20 mL) ¥, /K NaySO,
T RGP A HUATE IR 28R A 28 220570,
BRI R A ki, 193] 4k (1.05
g), W& 43.7%. ESI-MS m/z: 471.1 [M+H] .
'H-NMR (400 MHz, DMSO-d;) J: 8.20~8.23 (m,
2H, Ar-H), 7.89 (d, 1H, J=7.6 Hz, Ar-H), 7.71~
7.76 (m, 2H, Ar-H), 7.03 (d, 1H, J=7.6 Hz,
Ar-H), 5.85 (s, 2H, CH,), 3.97 (s, 2H, CH),
3.56 (s, 3H, CHj3).
2.9 [5-R-1-4-RE-1-FFE)-1H-[1,2,4| = T -3-
WE-ZB (G-1) AR

& G (0.9 g, 1.9 mmol) A ZJE (20 mL)
W, S R EEE, N LIOH-H,0 (175 mg, 4.2
mmol) FIZK (20 mL) FCRR IR, =i FHidk,
BEIR 2086 - A ik (20 1) NREIFH], TLC il &
Noo N SEGE, NI A 0KK (40 mL)
e Bk, SRR pH {2 2~3, il CH,CL, (10
mL X 4) ZKHL, A AN, H 5% A3 7K (20
mL) ek, Jo/K NapSO, T T )5 A HIAHTE
e 28 RAN EZE LA, RN SR R PG AT 0
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alitk, 1938 ALK 0.76 g), WK 87.3%. ESI-MS
m/z: 457.1 [M+H] ™. "H-NMR (400 MHz, DMSO-d)
§: 12.79 (s, 1H, OH), 8.21~8.25 (m, 2H, Ar-H),
7.88 (d, 1H, J=8.0Hz, Ar-H), 7.71~7.78 (m,
2H, Ar-H), 7.01 (d, 1H, J=8.0 Hz, Ar-H), 5.86
(s, 2H, CHy), 3.91 (s, 2H, CHy).
2.10 fHER G2 B9& A

5 G-1 (0.76 g, 1.67 mmol) V& T FEE (12
mL) 1, iR R, 1218 50 1 NaOH (0.072 g,
1.67 mmol) HI/K (0.25 mL) ECHIMKIVAR, N5E)5,
SN AE S R EEBEFE 10 mino 2V 5E S,
SRR I e 26 KA EZE T, 1385k
HIfE (10 mLX2) ¥ e i 25 T LMER 5kt
7K, R R DSBS b 35 CIW
KBHFFE 12 h, ABAEEE 0.749 @), fF
94.1%. ESI-MS m/z: 479.1 [M+H]". "H-NMR (400
MHz, DMSO-dg) d: 8.21~826 (m, 2H, Ar-H),
7.89 (d, 1H, J=7.6Hz, Ar-H), 7.71~7.78 (m,
2H, Ar-H), 7.00 (d, 1H, J=7.6 Hz, Ar-H), 5.82
(s, 2H, CHy), 3.57 (s, 2H, CH)).
3 {KSMIDEH URTATI & 1E

BAse Rk N URATI 2K 141 (HEK293A-
URAT1) F1 mock 40/fi (HEK293A-pcDNA3.1) £
G IAEARE TG, AR R I W e 4 1
R A A I 2 A PP s, SRR
MU BE 4 1.5X10° AN/mL, 485 L 1 mL/ALI 2]
PR T R 24 FLEFFRMC L, 7537 CL 5%

COy WA IR EMEE A N HE T 2~3 d 4t il
Kl flo BEFEWRAR IR, BEIRM R 1
mL/{LI¥ HBBS ¥t 2 X, Jf4E 37 “Cila#s 10 min,
FEIVEVEM, ARG LA 500 pL/FL 5 A7 TR PERRAC IR
Wy ([8-""CIJR) #10.01. 0.1, 1. 5. 10 100 pmo/L
AL S VI B HBBS, [8-"ClURMR I &
410 pmo/L, BESLIBUN 3B 4 0.867 pCi. i & 2 min
J&, F¥ HBBS S8 b N, FFE0E 3 I, SR
Jii 5 AL 400 pL 0.1 mol/L NaOH Z4f#4il iy, $2HR
R TN, W 3 mL MINARE, A
Tri-Carb2910TR Z 5 PASCH 5 A5 ity v R PR DS

VAR AP T-%) JE lesinurad % URATT [{14)
H2% (In).

In= (U—Uyp / (U—Uy

b, Uy 24 mock 4 AU TEIRY ([8-"C]
PRI FIrRs N (RO s . U, WA RIE T
URAT 1 () HEK293 41 Ja i e P I (8- CIR IR
TR A ) I FLET S B (B PR . U
MEGERIE T URATI () HEK293 40 o infics 1 e
Yy ([8-"CIRIR) FIAFIAL A FLBITS N (1 U
PEoRE .

TR AR EWANER, T4 In EAR
THAERLIFIME. R R S YA Rk
FER) In fHAEH PRISM HAFTHEAR AL & Hxt
URAT1 31 1Cso {i. S PEMNRSE R Btk &)
F-2 Fl G-2 HALLBHYEXT 2y lesinurad 255 [
URAT1 #0556 PE. K 1.

£1 BIrLEYXT URATI 8930 H15E

Table 1 Inhibitory activities of target compounds against URAT1

&Y A% ICso/(umol-L™)
0.01 pmo/L 0.1 pmo/L 1 umo/L 5 umo/L 10 pmo/L 100 pmo/L

E-2 621%£149 11.80£1.00 1827x1.01 27.18%1.05 33.18%+2.35 91.55+1.67 34.66+6.4

F-2 6.05£3.51 24.78+3.73  33.81%3.05 48.86*x7.29 51.04*+10.44 86.39+5.28 47712

G-2 7771138  27.68+2.69  33.94%6.58 54.54+7.00 72.24+3.17 88.72+2.07 3.93+1.0

lesinurad 3.8611.63 9.88+t1.44 2320*x1.44 39.39+516  69.23+4.00 91.19+3.61 7.30+1.9

4 itig TR, ST SRR SN AT

AU L 1H-1,2,4-—5M-3-FilE . I LR
PR 4-TR 22 R sk, I — RV R
135 3 Pl A 25 F AL =5 R (1 IR IIR IS URATL 11
HIF, 22 MS A TH-NMR #iE T 454, Jfxt Haaktr
T RSN RS TERE I A S5 F AR &4 G 1)

R, 45 RRIERE HE 9 G, IR Z
S REEAT R AL . % AT T G E
PR TR B Ah, HA A o R T
FE(ilh, R APERA, BRI RS (E& R
SRR, LR L, R s
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