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Synthesis of lesinurad
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Abstract: Objective To find a practical synthetic route of uric acid transporter 1 (URAT1) inhibitor lesinurad. Methods
1-Bromonaphthalene and cyclopropylmagnesium bromide were used as starting materials. The target compound lesinurad was
synthesized by 10 steps. The synthetic route of the intermediate 3-amino-4-(4-cyclopropylnaphthalen-1-yl)-1H-1,2,4-triazole-5(4H)-
thione (7) starting from 4-cyclopropylnaphthalen-1-yl isothiocyanate (4) was studied with expectation of improving yield. Results
The target compound was synthesized and characterized by IR, MS, and 'H-NMR. The overall yield of this route was 18.2%, and the
purity was 99.17%. A new synthetic route of compound 7 starting from compound 4 was developed with significantly improved
yield. Conclusion A practical synthetic route of lesinurad is obtained. A new synthetic route of the key intermediate 7 is developed
with significantly improved yield.

Key words: lesinurad; URAT1 inhibitor; synthetic teachnology; hyperuricemia; gout

A TR A s (MSUD 7ESCTY AL 2 AVEURIRARE 4 51N . M XH A D4 B HT R
TURAIM 51 IR DAOR T JOAE MDA A E 2R AR 10 OGN e 0 JI A e XAUBE I 1R 265 4 A Qe
Wi, ORISR B IPIR L —o TR B, JERR A T o SRR I2 48 1 (URATT)
PRS2 FRIRIE, Ja& —Boe mF R4 BRI — A n s IR R A AR KR T 7

ks BEA: 2014-11-04

EEWHE: HKHRFIEESTBIIE (21302141); KEH N AL S BIvRHEARTIF U RITE  (14JCQNIC12900)
EFEEIN: B K (1985—), 55, BEAEX P A, 4. E-mail: tian_he9562@hotmail.com

*BIEMEE BHJE  Tel: (022)23006869 E-mail: zhao guilong@126.com



° 2 AK#EHwH kA  Drugs & Clinic E30% F1H 201541 A
S, URATI o T I OE BN 1, 1 NN al

SR b R BRI lesinurad 25 s I /Wﬂ

Ardea "EWIRL 2w R URAT 5], Hv4d 0 OK
F IR B, lesinurad 5% 52 B0 152590 OO

REDAS06 RJIEMIH, JoJ5# M B (=47, ©

REDAS06 1451 WLIE 1. lesinurad (16 R 15 B A
SCERIRES), B TR AR, W RN
IR AR .Jﬂj, AR X lesinurad 45 Al
AT THEIT, B T — 2SI & ik 2, L]
2. FEMLE R, HE AN A 4 A OSRE R) iA

/\

1 RDEAS806 BI%5#
Fig. 1 Structure of RDEA806

NO,
O B (o e (7 e
Ni(dppp)Cl,, THF AcOH THF/HZO
" A
2
N—NH
NCS SBn BnS\/// /&
_NH, - HBr 5 N BNT S
HNT N 2
CSClL/DIPEA OO 2 FtOH
—_—
DCM Na,CO;, EtOH/H,0, rt OO
/\ A
4 6
N—NH 1;1—1;1
! 0
HNT 7S HZN/QN)\S/W ~
BrCH,CO,Me/K,CO; 0 NaNO,/CHCL,COH
OO R D) e
/N, A
N—N N-N
N-N
I\ N\ OH
Br/< S/ﬁ(o\ Br N S/ﬁ‘/ /« \ ONa
N LiOH Br™ Sy S/ﬁ(
o - 0 NaOH I
—_—
OO MeOH/H,0 OO MeOH/H,0 OO
/\ /\
? 10 AN lesinurad
2 lesinurad A& RES 2

Fig. 2 Synthetic route of lesinurad
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3% H1# 201541 A °3-

1.0 mol/L RPN FEVRALEE 1) THF %9 300 mL. i i
SRR, RINAGIAE R TR N B S h, AR
JETHRERI, RNV 24 he RNVSERG, RINVIES
YV EN 2R w3, SRR /N OIIE 2R 2 L B RE koK,
ikt I ERR A pH {42 2, CH,Cl, (500 mL X 3)
HHL. A IFEHIA, ] 500 mL 5% S AL BRI
/K NapSOs T4 ekl 28 AL B2 L0 R, 1331
PR RV ARS8, 1E Al el 2
a1 s, JoEmiik 26.92 g, U 80%.
ESI-MS m/z: 359.08 [2M+Na] . 'H-NMR (400 MHz,
DMSO-dg) d: 8.36 (1H, d, J=8.0 Hz, Ar-H),
7.90 (1H, d, J=8.4Hz, Ar-H), 7.74 (1H, d,
J=8.0 Hz, Ar-H), 7.50~7.58 (2H, m, Ar-H),
7.39 (1H, t, J=7.6 Hz, Ar-H), 7.23 (1H, d,
J=6.8 Hz, Ar-H), 2.34~2.40(1H, m, }A P :-CH),
1.00~1.05 (2H, m, ¥} N H-CH,), 0.68~0.71
(2H, m, HHHEE-CHy . iR 5okt
N
22 1-RAE4-HEE 2) MEK

m 1L EERR T ImAGY 1 (2523 ¢,
150 mmol) F1 250 mL JKESR, UK/KIAEN R HiHE,
122N 50 mL AR . W s, RNVIES
TEEW PR HE S he RINVITERG, RNIEEGY)
W 4 1 L HFEokK g, e84+ 5 min, CH,Cly
(300 mL X 3) %, HIFAHAH, HUF NaHCO;
W VEG: 22K AH pH (KT 7, #1500 mL 5% 54
AN eSS, 7K NapSOs T4, BEfe 28 kAN b
REER, BB RSO 5, B
R 2.1 - 1E Akt (12 30) Peltalitb 2tk 54 2 1)
afiflh, SO 2687 g, W 84%. ESI-MS m/z:
214.02 [M+H]". '"H-NMR (400 MHz, DMSO-ds)
5: 8.59~8.61 (1H, m, Ar-H), 8.38~8.41 (1H,
m, Ar-H), 8.19 (1H, d, J=8.0 Hz, Ar-H), 7.75~
7.83 (2H, m, Ar-H), 7.38 (1H, d, J=8.0 Hz,
Ar-H), 2.53~2.58 (1H, m, ¥#AHE-CH), 1.14~
1.18 (2H, m, ¥ HHE-CHy), 0.83~0.87 (2H, m,
RN FE-CHY)
23 1-8E-4-IFEE Q) MEK

1 LR A ED 2 (25.59 g,
120 mmol)+ £¢H; (78.46 g, 1.2 mol)+ NH,CI (64.19 g,
1.2 mol)~ 300 mL THF 190 mL /K, 7 [ FHiHE,
RV 10 he RIVSERSG, RNV P E12) %050,
FHoERR 2[4, JEMMUE A 1 L MokoKrh, 4kekdi

#£ 5 min, CH,Cl, (300 mLX3) 8. &G HAM,
H 500 mL 5% %A ISR, Jo7K NaSOs 1452
e 2 RAN b 28 50, 13 B RV AR ATt
WA B, BER LW - 1E Ok (10 15) Peialifes
FGW 3 i, LA 19.13 g, R 87%.
ESI-MS m/z: 184.10 [M+H] . 'H-NMR (400 MHz,
DMSO-dg) d: 824 (1H, d, J=8.4 Hz, Ar-H),
8.07 (1H, d, J=8.4Hz, Ar-H), 7.46~7.50 (1H,
m, Ar-H), 7.37~7.41 (1H, m, Ar-H), 6.99 (1H,
d,J=7.6 Hz, Ar-H), 6.59(1H, d,J=8.0 Hz, Ar-H),
5.52 (2H, bs, NHy), 2.10~2.15 (1H, m, K
F:-CH), 0.89~0.93 (2H, m, A %:-CH,), 0.53~
0.57 (2H, m, HHHE-CHY.
24 4-HAE-1-ZEZHEERE (4) AR

—H 500 mL TR AL &Y 3
(16.49 g, 90 mmol). —FHHE LI (DIPEA,
23.26 g, 180 mmol) F1 150 mL T4 CH,Cly, FT
PR EDAEVKAHTAH P HiRE, 1208w s Aot
K (CSCly, 10.35 g, 90 mmol) {1 CH,Cl,
W 20 mL. Wnoeen, RIS YA S T 4k
GpiPE 0.5 he NVITERSG, [VIRAH) /N5 5
500 mL FEREIIUK A, R84 FE 1 min, CH,CL (150
mLX3) A SIFEHHE, I 200 mL 5%
Fi R AN 500 mL 5% A& AL ve i, ook
Na,SO4 T4, Beke 28 kAL 28 L, 132005k
WMARERFE RS E, AahEEE I s fS 2tk &4
4 (R4l i, TSR 17.03 g, R 84%. ESI-MS m/z:
258.04 [M+CH;OH-+H]". '"H-NMR (400 MHz, DMSO-
ds) 6: 847 (1H, d, J=8.0 Hz, Ar-H), 8.01 (1H,
d, J=18. 5.8 Hz, Ar-H), 7.69~7.75 (2H, m,
Ar-H), 7.55 (1H, dd, J=2.8. 8.0 Hz, Ar-H), 7.23
(1H, dd, J=1.6. 7.6 Hz, Ar-H), 2.40~2.45 (1H,
m, AR FE-CH), 1.05~1.09 (2H, m, }A3E-CHY),
0.72~0.75 (2H, m, ¥HHEE-CHy).
25 3-F|EA-U-FFELE-1-F)-1H-1,24- = -
S@H)-FEER (7) BIE R

— 31500 mL [FRJELSR T IS (11.97 g,
70 mmol) 136 mL LEE, VKAKHEAHIIHEE, N
N IR (6.38 g, 70 mmol), M MNIEEYITF
WA 0.5 h, 132G S M. AHIR =N,
I 180 mL 7K, FidF:, AR JE K I A 554 4(15.77
g, 70 mmol) 1 Na,CO;3 (3.71 g, 35 mmol) 7K
WK 18 mL, JrfHEG Y =0 PR, Ry
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3% FH1H  2005F1A8

SERUG BN AR . s, R,
DRI, KR RS TE, B3k
g, BAREY) 6 kLA, 76 150 mL £
MR 0.5 h, SNSERUE, OV IRG Ve E 2 500,
B3| —HERORY), WA 500 mL HEFEEKK
ARELBEPE 1 min, H CH,Cl, (150 mLX3) A5HL,
SIAHA, T 500 mL 5%H LA ES:, 16
JK NaySO4 T4, Wekk 28RN EZE LR, 13200
TRV ARERATE A2, BiR L Be U ik 13 2
G T A, IR 14.63 g0 IR 74%,
mp 260 ‘CCoMiE) o 731 A CisHisNgS, ESI-HR-MS
m/z:283.102 9 [M+H] . IR v (cm™'): 3 448,3 291,
3249, 3191, 3116, 1641, 1590, 1514, 1456.
'H-NMR (400 MHz, DMSO-dg) 6: 12.85 (1H, bs,
NH), 8.51 (1H, d, J=8.8 Hz, Ar-H), 7.66 (1H,
t, J=72 Hz, Ar-H), 7.57 (1H, t, J=7.4 Hz,
Ar-H), 7.37 (2H, s, Ar-H), 7.31 (1H, d, J=8.0
Hz, Ar-H), 5.84 (2H, bs, NH,), 2.49~2.51 (IH,
m, FHI-CH), 1.11~1.15 (2H, m, A HH-CH,),
0.81~0.83 (2H, m, ¥ AFE-CHy). PC-NMR (100
MHz, DMSO-dg) d: 164.92, 152.59, 141.22, 133.75,
129.66, 127.69, 127.53, 126.82, 126.44, 124.73,
122.89, 122.82, 12.86, 7.07, 6.84.
2.6 2-((5-RE-4-4-IFAEZE-1-5)-4H-1,2,4-= M-
3-E)EN) CEEERES (8) WIS

—H 250 mL FREEIERER D A S 7
(14.12 g, 50 mmol). [i {4 K,CO5 (8.29 g, 60 mmol)
F1 150 mL T 1) DMF, T #3 i & 975 i M ik,
HAINNIR MW (8.41 g, 55 mmol), =¥ N4k
SEPRE 2 he RIRAPIHUE A 500 mL B HEH7K K
Hh, REEBEFE 1 min, A CH,ClL, (150 mLX3) A%
B, S IEH R, JH 500 mL 5% SR mvEys
TJo/K NaSO4 14, Wee 28 kAL FAAZHR], 133
MEk RS RERAE IG5 2, BER ClevEM, 133
a8 Mg, HEREA 16.13 g0 IR 91%,
mp 164~166 C (5. 7+ CisHoN4O5S,
ESI-HR-MS m/z: 355.122 1 [M+H]" IR vyor (cm™):
3427, 3330, 3080, 1747, 1629, 1561, 1479,
'H-NMR (400 MHz, DMSO-dy) 6: 8.53 (1H, d,
J=8.4 Hz, Ar-H), 7.67~7.71 (1H, m, Ar-H),
7.59~7.63 (1H, m, Ar-H), 7.45 (1H, d, J=7.6
Hz, Ar-H), 7.38 (1H, d, J=7.6 Hz, Ar-H), 7.19
(1H, d, J=8.4Hz, Ar-H), 5.72 (2H, s, NH,),

3.76 (1H, d, J=15.6Hz, SCH), 3.71 (1H, d,
J=15.6 Hz, SCH), 3.57 (3H, s, OCH3), 2.51~
2.55 (1H, m, ¥ ANFHE-CH), 1.12~1.15 (2H, m,
R H-CH,), 0.78~0.87 (2H, m, ¥PAIE-CH,).
BC-NMR (100 MHz, DMSO-dy) 6: 168.61, 156.75,
142.83, 141.71, 133.67, 129.41, 127.30, 126.76,
124.84, 122.76, 122.26, 52.18, 34.26, 12.81, 7.04,
7.02.
2.7 2-((5-R-4-(4-IR A EEE-1-5)-4H-1,2,4- = ¥-3-
)V CEER S (9) BIEH

— HFE 500 mL (R, B S 8
(14.18 g, 40 mmol) ¥ 200 mL JJiHh, =~
FidE, A NaNO, (27.60 g, 400 mmol) FI*EHE =
CIEWAREE (10.89 g, 40 mmol), Z4R&EFEEE, TN
NS LW (1063 g, 160 mmol), FiiHiEAWIAE
BRI 2 he RV TERUG, RINVTRSH/INC
HiEI N 600 mL BEREIVKAK A, AREEHFE 1 min, [
CH,Cl, (150 mLX3) #H. HIFANAH, HKKH
200 mL 5%1] NayS,05 %A 200 mL 5% S At5H
WIRVERS, oK NaoSO, T4, Tel 78 RAN 78 230
A, 13BNV RARERAE OS5, B G - 1
o (103 e, R2MEY 9 Malish, HEg:
Fi4 12.88 g, W 77%. 73 13K CisH 7BrN;O,S,
ESI-HR-MS m/z: 418.022 2 [M (”Br) +H]".
420.0212 M (*'Br) +H] . IRve (em™): 3070,
3002, 1740, 1596, 1513, 1468. 'H-NMR (400
MHz, DMSO-ds) : 8.58 (1H, d, J=8.4 Hz, Ar-H),
7.74 (1H, m, Ar-H), 7.62~7.68 (2H, m, Ar-H),
7.43 (1H, d, J=7.6 Hz, Ar-H), 7.14 (1H, d,
J=8.0 Hz, Ar-H), 4.08 (1H, d, J=16.0 Hz, SCH),
4.03 (1H, d, J=16.4 Hz, SCH), 3.62 (3H, s,
OCH3), 2.53~2.57 (1H, m, ¥ PHIE-CH), 1.12~
1.17 (2H, m, AHIE-CHy), 0.83~0.87 (2H, m,
RN FE-CHY) o iR B 5 Sepk i P A — 5.
BC-NMR (100 MHz, DMSO-dy) 6: 168.23, 153.14,
143.17, 133.45, 131.50, 128.57, 128.10, 127.24,
126.79, 126.47, 125.12, 122.61, 121.65, 52.47,
33.53, 12.87, 7.30, 7.24.
2.8 2-((5-R-4-(4-IFNAEZE-1-F)-4H-1,2,4- = B-3-
BB (10) BIEMK

— 250 mL M RERFR T IS 9(8.37 g,
20 mmol) A1 40 mL HfE, =il FHiFE, IAS
LiOH-H,0 (2.52 g, 60 mmol) [KJ/K¥FW 5 mL, =
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W NGREERRE 1 h, RVTERUE , NVIRA ) /N Ol
BN 200 mL HiFE UK, REHFE 1 min, DL
R pH {4 2~3, ] CH,Cl, (150 mLX3) #
Bl &R, 200 mL ZK¥ESE, T/K NaySOy4
T4, B2 R EZETH, 13RIk R ST
WAE LA 25, IR SlEVE AR B AY 10 12k
i, EEEEY 6.95 g, W 86%. 'H-NMR (400
MHz, DMSO-ds) 6: 12.91 (1H, bs, COH), 8.52
(1H, d, J=8.4Hz, Ar-H), 7.56~7.68 (4H, m,
Ar-H), 738 (d, 1H, J=7.6 Hz, Ar-H), 7.10 (1H,
d, J=8.0Hz, Ar-H), 3.94 (s, 2H, SCH,), 2.47~
248 (m, 1H, A HHE-CH), 1.08-1.22 (m, 2H,
P HE-CHy), 0.81~0.88 (2H, m, FAHHE-CH,),
R HE 5 ScaRARaE D > P AL
2.9 2-((5-R-4-(4- IR A EZE-1-5)-4H-1,2,4- = BE-3-
FH)R)ZBR5H (lesinurad) BYERX
—H 250 mL WEEEES, IALEY 10
(6.06 g, 15 mmol) A130 mL I, =i FHiHE,
I NaOH (0.60 g, 15 mmol) [KJ/KIEW 2 mL, =
W HERE 1 min, RS EIER 28 RANET, TR
B TS v (A B [ 44, BTA lesinurad HH i,
2 6.39 g, ICF 100%. 01 6.00 g LA 4NN 24 mL
BER QMR SR M HiRE, FEINA 1.926 mL /K, Jt
B P AR S AE 0 T RSt 36 h, 152k
AR hIEBCE R, DR SR T B TR
24 h, 3% lesinurad [FI2H4,, ¥EIEE A 531 g,
W 83%, BEDEA 9917% . 71 XA
C17H4sBrN;5NaO,S, ESI-HR-MS m/z: 425.987 9 [M
(™Br) +H] . 427986 0 [M (¥Br) +H]".
IRvi2 (em™): 3445, 3080, 3005, 1598, 1513,
1469. 'H-NMR (400 MHz, DMSO-dy) &: 8.56 (1H,
d, J=84 Hz, Ar-H), 7.72 (1H, t, J=7.4 Hz,
Ar-H), 7.63 (1H, t, J=7.4Hz, Ar-H), 7.58 (1H,
d, J=7.6Hz, ArH), 7.42 (1H, d, J=7.6 Hz,
Ar-H), 7.11 (1H, d, J=8.4 Hz, Ar-H), 3.69 (1H,
d, J=144Hz, SCH), 3.64 (1H, d, J=14.4 Hz,
SCH), 2.51~2.55 (1H, m, AH3E-CH), 1.11~
1.16 (2H, m, XA 3E-CH,), 0.84~0.88 (2H, m,
P HE-CHy . PC-NMR (CD;OD, 100 MHz) §:
173.90, 157.71, 145.06, 135.53, 132.44, 130.57,
129.04, 12833, 128.24, 127.86, 126.35, 123.95,
122,92, 38.99, 14.16, 7.71, 7.64.
AL 2 RICE R 18.2% .

3 it

1-IRZEFIIR N S IR BEAE Ni(dppp)CL L T &
4 Kumada 28 XAH A, HRtb&Y 1. &% 1 7
P b s i T RIS AL, 1S 2IEEY 2.
&9 2 ZEBRLH & 7K THE e NH4Cl AE4E R
BERYIE IR, A3 N A 3.

o LA 0 FH 05 S e S AL IR g 55 1)
TR B AT T e, WK 1. & RFAA
WS, AR RS A e, e A EEAN T
] NagS I JR i, OVARMESE AT, 24 h 51
HAADEEFE 4 &I SnCl B, S8 EL A
], A G AR 7% 5 AE R i A LAY 2 2
RSO TVEE ] PA/C LSRR, R
SN ARG, w2 U e A R
(1) PA(OH), M fi AL AT AL A IR SN, s B 3k
ITIIE (2~4 1), {FEPERE LG AGIAS [ 6 AT R 4 T
WSEE= 1, WK 3, ZE - LA
AL 20%~60%, R T ARG, BER
BRI, N 10 h BEAT e B 564y, HoG A BE
WeRE R, BT AR BALR % 77

x1 ka2 XRANED I WFAE
Table 1 Methods of reducing compound 2 to compound 3

Fes SN2 AF /b /%
1 Zn/NH,Cl THF/H,0, reflux 10 87
2 Fe/NH,Cl EtOH/H,0, reflux 10 72
3 Na,S‘9H,0 1,4-dioxane/H,0O, reflux >24 57
4  SnCl,2H,0 EtOH, reflux 10 71

H,, Pd(OH),

NH, NH,
O
THF/MeOH
/\
3 11

B3 B~ 11 BERK

NO,
T
2
Fig. 3 Formation of byproduct 11

A9 3 76 DIPEA [WAFAE MGG 2,
MBI R AR 4. FRAREE 4 7£ NayCO;
TEETN, fE OBRE/K 5 SR AL S IERRNK S RV
BEMEED 67 a6 75 Ll P 2R
RIS 2L S 7, UK 4 Th5ik A S2Pr L,
G 6 Fase iR 22, RIS e 7y B 5 480 3 i 1458,
WRIA Y O& A EY 7, IR
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B /N—NH
§Bn W/HN)%S
X . NH, - HBr HN
H,N N EtOH, reflux
7‘1‘&4 Na,CO3, EtOH/H,0, rt OO J
NCS /\ T;“NH
O 6 @
/\ H
4 NH N Y 1 /\
. -NH; - HCI N HNT S 7
JikBl NN 3 mol/L NaOH, reflux
DIPEA, DMF, 100 ‘C OO
/\
12

El4 L&Y 4EARPIEIE T B

Fig. 4 Synthetic routes of intermediate 7 from compound 4

MESF EAF R AW 6 (2l . SCHRIRIE T b &%)
4 GRAEY T B, BRI EIEINS G 4
JRNAF B A 12, 1% [AATE NaOH #0H i #4
@ IR & 7Y, WIE 4 5 B. U5
B (Il 49%, WMLt T 4Rk, fEse
46 SR A B ICRE AT 23%; T AR TR 4 et
J7iE A TR 74%, i T 7571 B IR . Tk
B RG] g5 FLEAA IS A 1) B B A0 1
J#IZ4 (3 mol/L NaOH 1 50 C )k . 60 h!'¥, s fE (]
FORAE T RN 15~30 min"*") %,

A4 7 4E DMF H KoCOs f74E R 5IRCIR
B E N O, RG2S 8. A
V) 8 1R IR FAEA AL AR Ik = L IR A i
M A CRRANE AR RN IR, S AT
(44 (G518 Sandmeyer J W), F 28 A2 BGRAR — UM
9. a9 fEE N I ] LiOH /K, R 1R
th, 132 lesinurad FIRRIEA 10. LG 10 75
MeOH ' 5% B 1) NaOH fith, 7% T )5 1321
lesinurad B4R ARG s 1R AR B K M E R SR
FUL S HEHEAF S lesinurad HIKSHERIY, gl
HAERTEE, 5eeliK, %443 lesinurad [1)

BIERI A, A2 IR, HR-MS HUZHEHGIE .
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