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Abstract: Objective To find a practical synthetic route of uric acid transporter 1 (URAT1) inhibitor RDEA3170. Methods
3-Bromo-4-chloropyridine and 1,4-dibromonaphthalene were used as starting materials. Three key synthetic steps, synthesis of
4-bromo-1-naphthonitrile (3), synthesis of (4-cyanonaphthalen-1-yl)boronic acid (4) from compound 3, and the Suzuki coupling, were
studied for the optimal reaction conditions. Results RDEA3170 was synthesized by 6 steps. The target compound was synthesized
and characterized by MS, and "H-NMR. The overall yield of this route was 16%. The reaction conditions of the three key steps were
optimized. Conclusion A practical synthetic route of RDEA3170 is obtained.
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AR e b, SRR O (£990%) R 5 RDEA3170, i34 AH LU FT =5 HAT 5 5 (1) 25 3%

1% 1) T ), lesinurad (RDEAS594) J& Ardea
Biosciences 7EPUEF 254 REDASO6 FJJEAt K% i
11K K 28— 4L URAT1 il (lesinurad /& RDEA806
R AR =) 10, H AT DA AE R %A T BTl
HIR o ARSI 78 AT ST b e e il T 2080 T
THF5T: Ardea Biosciences Jii K AE lesinurad (1)
filt Bt — DT Pt 5 2] 78— URATI
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RDEA3170 [R145 R 5925 Sk i 01, |
TEHERAE RN AR, 2P RNAEUER. K
Ltt, AN RDEA3170 (4 s AT 7 R4

, M T SIS S, W 1 fEik
Tﬁ¢ XA EE 3 2P R NPT T IR
9T, 3RAF T Bt .4 A

>§r0}1

O
Pd(dppf)CL/KF S 30% NaOH

dioxane/H,O MeOH

RDEA3170

1 RDEA3170 BJ& R EELk
Fig. 1 Synthetic route of RDEA3170

1 {XE5HH

RY-2 S A s 52 A0 CRHER I 2SS B R
A¥]): Bruker AV 400 MHz FURZREILARAY (i1
Bruker /> 7] ); Thermo Finnigan LCQ Advantage
MAX BT . 3-IR-3-FtnE (Rt %2 B AEAL
THMBAT, 98%) M 1,4- " HZE (B ntksimiil
TRHEAHRAT, 98%) B hilits, w7 ARL

— DAl TR R THF A2 DL 2K i E SR 7R

T 4 e 0 25 A
2 HiEE4R
2.1 3-RMIE-4-FEEE (1) RIS

—H 2 L MBI 3-1-4-F0kne
(19.24 g, 100 mmol). Na,S-9H,0 (72.05 g, 300
mmol) F1 700 mL DMF, Fr#HREAWIER M
100 C AR, BifR 0 - Ak (1:6) A
JETF5, TLC MMy, GEW T 2h). RNV SERK
i, RSBGPS EG, BB 2 L koK, fiide,
FTf3 s IR AP CHCL, (500 mLX2) A, 3F
ZAHAH . AKAHT A ERIR E 1Y pH {5 % 5~6, 15
FIOFARY), =W B 1 h, Ihug R k. 15
FIMIEYHE 45 C T HATH, B EMGEY 1R,
HEOER 12.16 g, N 64%. 12K i A H Alifk B

AHBHT T RN DA 1 SRR
wEalify, FBSIR 16 - i (10 0 1—-10 0 3) BAEE
VRN, fREIAl 1, EEREA. mp 169.5~171 C;
'H-NMR (400 MHz, DMSO-d¢) 5: 12.83 (bs, 1H,
SH), 8.29 (d, 1H, J=0.8 Hz, Ar-H), 7.59 (dd,
1H, J=0.8. 6.8 Hz, Ar-H), 7.41 (d, 1H, J=6.8
Hz, Ar-H). FiR%dh 5 SopfdRia! A —5,
22 2-((3-RMLIE-4-FHER)-2-HERE CB (2) By
éﬁi

HO1 LT RS o a1 4% 11
Fib 1 <11.40 g, 60 mmol), LA 250 mL DMF ¥%ifi#,
U BERE MR K K,COs (24.88 g,
180 mmol) Al 2-W-2-HELNE Ll (14.04 g, 72
mmol), i NHEE, R WG - AR (11D
HREFFF, TLC MM, GEE T2 Sh)o KINV5E
WG, RNSIESWEEIAN 12 L vkokd, Hikk, H
CH,Cl, (300 mLX3) #Hl. &IFHNAH, H 5%
RS AL BN KW 500 mL Peiss, To/KBRmReN T4,
TENEHE 28 R EZE LR, 13 BIIR R WAL AT
ik alith, BERR MG - Ak (10 5) e, 53
A 2 2, etk 20.99 g, N 92%.
ESI-MS m/z 304.05 [M(”Br) +H]". 306.01 [M(*'Br) +
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H]". '"H-NMR (400 MHz, DMSO-ds) 6: 8.69 (s,
1H, Ar-H), 8.46 (d, 1H, J=5.2Hz, Ar-H), 7.26
(d, 1H, J=52Hz, Ar-H), 4.13 (q, 2H, J=7.1
Hz, OCH,CH3), 1.61 (s, 6H, CMey), 1.12 (t,
3H, J=7.0 Hz, OCH,CH3); “C-NMR (100 MHz,
DMSO-dg) 6: 172.42, 151.28, 148.12, 145.35,
124.62, 121.84, 61.64, 5091, 25.64, 13.70.
23 4-R-1-FBE (3) HIERK

—H 1 L MHEREEER I 1,4- 291285
(57.19 g, 200 mmol). CuCN (10.75 g, 120 mmol)
F1 600 mL DMF, JffiR&M7E A% 130 C
THFE 12he RNIRAWIA IR =E, BEE—H
SLFE, I 1.8 L BEIR L8, =i FHiHE 2~
3h, HEIKEEIRY . Wik, WERIER, 1EYHH
DEBSIR CERTEY, PEl G208 . JEH
K (1 LX5) BE¥k, JoKURBRAN T, e 28 &AL
ZAEZWR, MBI AE A I 400 mL BSR4
s - AriE (10 3), FHEZE 70 C, #Hidk, A3
EE R IRISAE DR T I2I8A R =05, 19
B EAFARY), TR, el 2Rk B2
T, BEIRR LA ik alifk, FHER 0E -
AhlE (10 50—~1 300 Yelii, SEMLEY 3 Ksk
o, A 12.53 g, R 27%. mp 103~104 C;
'H-NMR (400 MHz, DMSO-d,) J: 8.26~8.31 (m,
1H, Ar-H), 8.13~8.18 (m, 1H, Ar-H), 8.07 (s,
2H, Ar-H), 7.85~7.92 (m, 3H, Ar-H). [i&¥[
5 kAR B A 5
24 A-5EZE-1-B)TER (4) BEM

— K 500 mL [ RS, IMAEY) 3
(11.60 g, 50 mmol) MR — 5+ A E (18.81 g, 100
mmol), LA 230 mL /1) 25 H 46 mL T 1) THF
W, AR, DBRRERIER L, 5 3l L g g
F, BEIFEI-30 Co @RI AR IER N 1.6 mol/L
n-BuLi (37.5mL, 60 mmol), NG, RMVIEA
WIS T HEEE 2~3 h, PS030 50 mL 2 mol/L
R ERIR . WnseEen, RNVIRSYILE S e
1 he SONIREHIEIA 500 mL vkKH, FiEE, 7
HAYA, AKFHFHFZE (200 mLX3) 2. &
HAEHAH, H 200 mL 5% 1A SN KB R BE
TR RN T, AEBEE 28 A 28 £, 1331
IFRAMIH NN 100 mL BETR 4,055 - A1kl @ 5),
FW R, B CRUEDE, IR T AR,
RENA D) 4 TR, Ak 8.27 g, LR 84%:

R HME AR A, WTRLEEH TN RN, A
Mit—balith.
25 2-((3-4-FEZE-1-E)WIE-4-F)FF)-2-HER
B B (5) HIE R

— 1500 mL FIREKF P IS 2(12.17
g, 40 mmol). L&Y 4 (8.67 g, 44 mmol).
Pd(dppf)CL, (1.46 g, 2 mmol). {4 KF (9.30 g,
160 mmol). 180 mL 1,4- % /NI H1 20 mL 7K, AT
FHRAYIE RSP R 12 he RVIRS YA H
J&, MfEI 500 mL vkoKHr, BidE, FH CHLClL (300
mLX3) . HIFAVA, H 200 mL 5%[H
FALB K I DRSS, TOKBRRRAN T, FENER 28K
2L 2, 13 B R A I Rk ek (B i ik,
BEWR £ 0 - Ak (12 3) Vel HREm s
afif, Ak 12.80 g, RN 85%. mp 117~119
‘C: ESI-MS m/z 377.14 [M+H]"; "H-NMR (400
MHz, DMSO-d¢) d: 8.64 (d, 1H, J=52 Hz,
pyridine-H), 8.42 (s, 1H, pyridine-H), 8.26 (d,
1H, J=7.6Hz, Ar-H), 822 (d, 1H, J=8.0 Hz,
Ar-H), 7.84 (t, 1H, J=7.8Hz, Ar-H), 7.67 (1,
1H, J=7.6Hz, Ar-H), 7.57 (d, 1H, J=7.2 Hz,
Ar-H), 7.40~7.42 (m, 2H, Ph-H. pyridine-H),
4.08 (q, 2H, J=7.1 Hz, OCH,CH3), 1.38 (s, 6H,
SCMeX2), 1.12 (t, 3H, J=7.0 Hz, OCH,CH3):
BC-NMR (100 MHz, DMSO-d,) J: 172.81, 149.83,
149.41, 14434, 139.88, 134.36, 132.60, 131.51,
131.17, 129.21, 12835, 127.57, 126.16, 124.81,
123.77, 117.34, 109.52, 61.44, 50.56, 25.91, 25.79,
13.73.
2.6 2-((3-4-FEE-1-B)E-4-E)Ff)-2-FERA
5 (RDEA3170) BY&F

— 250 mL ¥R LR IAAY) 4 (7.53
g, 20 mmol), LA 50 mL FIEEAAA, ke, I 30%
NaOH (5.33 mL, 40 mmol) ¥, 1fiJaTHEIFIE 1 h,
RNARG A HG, HEIN 200 mL KK+, ik,
FHHER IR pH A % 6~7, I3RS W 2,
fig (100 mLX5) 2B, &AM, H 5%HfE
K EE R 200 mL eV, JoKBRFREN T, 76 e
FEARAN 2R L, 1R R I 30 mL
B 2.0 - Al (10100, i Faedad, Hh
JECEIEDE, =i N EAS T, kA3 RDEA3170 1)
afifh, AEER ST g RN 82%. mp 206 C
ESI-MS m/z 347.09 [M—H] . 'H-NMR (400 MHz,
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DMSO-dg) 6: 13.12 (bs), 8.63 (d, 1H, J=4.0 Hz,
pyridine-H), 8.39 (s, 1H, pyridine-H), 8.26 (d,
IH, J=7.6Hz, Ar-H), 822 (d, 1H, J=84Hz,
Ar-H), 7.84 (t, 1H, J=7.6Hz, Ar-H), 7.67 (4,
IH, J=74Hz, Ar-H), 7.58 (d, 1H, J=7.2Hz,
Ar-H), 7.50 (d, 1H, J=5.2 Hz, pyridine-H), 7.41
(d, 1H, J=8.4Hz, Ar-H), 1.39 (s, 3H, SCMe),
1.36(s, 3H, SCMe); *C-NMR (100 MHz, DMSO-d;)
5: 174.65, 149.67, 149.28, 145.16, 139.96, 134.00,
132.65, 131.51, 131.18, 129.19, 128.35, 127.51,
126.18, 124.81, 123.22, 117.37, 109.49, 50.56,
26.00, 25.77. bR %t 5 S ukiaE O A 5.
3 it
31 AW 1F2HERK

J5OR} 3-4-4-5EIE 5 NapS-9H,0 7t DMF HA
SAGE 100 C NI, BRAE DS R SEAZ AU SN,
R SR TR NS, MR EY 1. T
fRH g, NapS THFZIL 9 KA (NayS-9H,0)
MA T AKY, BN G H M & 5. 5250 F B
NayS-OH,0 FAFELE 17K 3 T X FEAS RN AN K 6
WA IR K Wi 2s, AR At
PEal, SEEAE RIS 1 T LB T R — 2 1RV
R 15 2-3R1-2- FREE T IR SBETE [ 14 KL.COs 775 T
7E DMF il NN, RS 2074 2.
32 HEM3WEK

JRE 1,4- 31255 0.6 mol CuCN 7E DMF H&
AT 130 CN I, RAE T SRR R N,
Horp— MRS, B A 3. 1,4-9R%E
5 CuCN KNI, Az i SR = 4 3 6 S N 4 A
TR S CuCN gk [ 3T = A2 AR =4
1,4-25 i (6, Mk 1,4- IRZEMAA R A1 BE
P, WL 2. HE, A THFST CuCN [ H R A KX
T 7= ) 43 A 1D s Wi LA ISR A5 gt v 7™ 28 1) B = )
3, X} CuCN =M T A My, Wk 1. bsE
CuCN E[{3 1 (0.4 mol—1.6 mol), [H[WI¥) B
(1) 1,4- 2RI, @F=4 6 (17 3 B,
MR =4 3 (ORI BT Bt s, Bomrs
ZHHAE CuCN 2 0.6 mol Itf. TEIRMIIIE, 7F
FEYI 3 AN AR, (B 3 AN IR AR AT AE
Z5, I HAAE A HERI PSRRI T A 6<3<
1,4-R%% . BT 3 MEAWE sz, =
GRS B RR 08 - Al (13 i3t
TESE T, BRRWMRIER R 6, SR )G Pk

Br Br CN

SN OORNOS
+
OO DMF
CN

Br CN
3 6

B2 14-28%5 CuCN REZAEIF=Y)
Byproduct in the reaction of 1,4-dibromo-
naphthalene and CuCN

Fig. 2

£1 14-278%5 CuCN KRR CuCN EHFiE
Table 1 Screening of equivalent of CuCN in the reaction of

1,4-dibromonapgthalene and CuCN

e CuCN ] 14-TRZEN P93 Eli-de

T FY%mol R % R Y% R Y%
0.4 61 25 6

2 0.6 50 27 13

3 0.8 37 26 27

4 1.0 29 20 27

5 1.2 19 18 36

6 1.4 15 15 50

7 1.6 7 12 55

a: HIXEF 1.0 mol 1,4-T9Z%; b: 4r BiOR
a: with respect to 1.0 mol 1,4-dibromonapgthalene; b: isolated yield

AN R R EE =) 3 (VR A Al At it 4
b, ATTTIE E 3 2510 B (1
33 EWM4EK

G 3 5 2 mol MR =S NERIITR A WIAET
PRI ZR/THE (401D BFHREPITAHIR-30 C,
A2 N n-BuLi K51 & BV, 15 EI 1) 75 500 1% —
AR () R A B, #3 BIAEE 4 4. Y n-BuLi
MMEMLAE Y 3 R — SN B TR A Y,
n-BuLi Je 5 VR4 3 N, A2 i) 4-5 - 1- 25 L
o i) A IR = S A sk U, T &
BRI KA 403X — 45 55 SeikR ! i« 5
Py R” 1.5—5. RDEA3170 {3k rfiifok
WIEL A 4 (G 877, IR R AR I 2R 8
THEMIFEMBRGR TE OyExts
n-BuLi 8% i-PrMgCl & WV, 75 211 757 FL 8 v W) R 5
JE NIRRT S ) U, B BT eh, 45
75 n-BuLi SEY) 3 56 S N I 25 [A] I 50 CN 1y
SEGEYNREL, IR G EY 3
55 Knochel #30ik7 (i-PrMgCI-LiCD  J !,
B 4-PR-1-28 T G T 1A) 44 75 5 N TR i
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R = SISO, 2 SRARANHEAR, S R B
By 4 R AR R SRR FLAEREE 1R 2 Mk DABR
ZE) s SRR 3 5 TR R A IS N 1
SN AR R SR 4 RTREIARAR ) T I, S5 RAR
ANERAR, DAY 7 (PE R ARUE, AREH S
BB E =) 8 tEREAR, WK 3. =¥ 4
IRAMESRAG S 2l kRS T 25/ RAE, W REAFAERR 2
= J ), (H I ek R, X R = R
% IEANFEN 4 765 1 Suzuki 185G AE A, PR
a4 A, TR EERT T R RV
34 LEWMSHIEM

RAH) 2 FIZE I 4 75 0.05 mol Pd(dppf)Cl,
EHEALAL. 4 mol KF 1ERRSAT FLE 1,4- 5 NHY
H,O (9/1) RS RN, Rz, #3514k
#4) 5. RDEA3170 M4 SCikE ™M ] T Na,CO;s
VE i, H A RARME T I, I X 02 & N R

Br
CN

3 L&Y 3 FEMIERSNANERER S L& 7 B

Fig.3 Attempt to synthesize compound 7 from compound 3

g
0 0 o_ 0
j: B—8 i B |OO
/ \
(0] o]
OOk
Pd(dppf)CL/KOAc OO
CN

CN
7 8

and bis(pinacolato)diboron

JETF T REMWET, WK 2. 76 14- 5 NH/KH
{FH 2 ML Suzuki 155 SV 1K (Na,COs+ K,CO;s
A KsPOg) I, [RNIEA KA, BEE e T LR
BRI ARG TS T3, EX 3 BlfrE ~, 76
R R R NI, AU A 2 F 4 Bk
A Suzuki {4 SN, 1T HARALY 2 BRIt
KA, E G TT DAHE BRI S AR A7 [ A S (A R 47
BHARH K, & nT AR BRAE 145 4F T IR AE,  [RIE
AL BH AT GERBE I TAEZL M) Suzuki A N T
T IIRIRIAEAE T AL S 2 R 4 R Y. 25T itk
SR T PV 2 S 1 SR A 1 A B ke A 5 S
W I LU (e i3k e i), A [ 52 Pd(dppf)Cly fHEALF
470.05 mol I}, 4 KF M 1 mol ¥4 /n%] 4 mol I}, 7~
W) 5 R T, 7 KF 28 3 mol B 3EAIA R
THU0EE , 0 I S A0 07 SERIR (1035 1k 66 ) L Na,COs
ZRMAERRELRIG 2 . N TIRZRN, Bt
KF [f5tEEN 4 mol. [HE KF 24 4 mol I, ¥
Pd(dppf)Cl, AL T H 0.05 mol ¥4 124 0.1 mol
I, ;=) 5 1R R IEAR B B [ € KF 2R 4 mol.
Pd(dppf)CL, #EALF A 0.05 mol, # KF H )y CsF
N, 778 5 M= R IEARAT AR, BT CsF i
Mt bk KF &ot, PRI 0% FE KF. 28 LTk, b
A1) 2 T 4 A Suzuki G A ROV A A0S
Yy 42 YR ELLA 1.1, 4 mol KF. 0.05 mol
Pd(dppH)Cly, {HH] 1,4- 4 /NF/H,0 (9/1) 1EN%
A, AR R R 12 he

2 LEW2 4 A4 Suzuki (BE R R R & RI5F %

Table 2 Screening of reaction conditions of the Suzuki coupling of compounds 2 and 4

5 RAHWFERIE/Mmol  Pd(dppfCl, #)5 ) f/mol tagiil WEIC e %
1 Na,CO; (3 mol) 0.1 LA4-—SFAH/H,0 (5/1) 105 0
2 K,CO;5 (3 mol) 0.1 LA4- 5 AH/H,0 (5/1) 105 0
3 K3PO, (3 mol) 0.1 1,4- 5N H/H0 (5/1) 105 0
4 K,CO;5 (3 mol) 0.1 DMF 130 0
5 K,CO;5 (3 mol) 0.1 PhMe/H,0 (4/1) 105 0
6 K,CO;5 (3 mol) 0.1 EtOH/H,0 (5/1) 105 0
7 KF (1 mol) 0.05 1,4- 5 /NH/H0 (9/1) 105 36
8 KF (2 mol) 0.05 1,4- % /NH/H,0 (9/1) 105 66
9 KF (3 mol) 0.05 1,4- 5 /NH/H0 (9/1) 105 76
10 KF (4 mol) 0.05 1,4- 5 /NH/H,0 (9/1) 105 75
11 KF (4 mol) 0.1 1,4- % /NH/H,0 (9/1) 105 73
12 CsF (4 mol) 0.05 1,4- % /NH/H,0 (9/1) 105 72
13 CsF (5 mol) 0.1 DMF 130 17
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3.5 RDEA3170 94 R 5% (7] BURZEWIS IR IR, 2015, 30(1): 1-7.

&9 5 LEIFIR A MeOH 1 ] NaOH ¥ 7K
fi#, JFI43%] RDEA3170, H 'H-NMR ¥ 5 ik
B OB A 5, BC-NMR FI MS 5450 —3.

gi LTk, R 3-UR-4-FERE R 1,4- IR ZAE
MG RIE T 6 2 ) N4 T RDEA3170, S
A 16%, SLEY) 3. 4. 5 AU RN ST
TVEAARAL ARG, 133 T B R N 45
53 30k
[1] Punzi L, Scanu A, Ramonda R,

autoinflammatory disease: new mechanisms for more

et al. Gout as
appropriated treatment targets [J]. Autoimmun Rev, 2012,
12(1): 66-71.

[2] Enomoto A, Kimura H, Chairoungdua A, et al. Molecular
identification of a renal urate anion exchanger that
regulates blood urate levels [J]. Nature, 2002, 417(6887):
447-452.

[3] Burns C M, Wortmann R L. Gout therapeutics: new drugs
for an old disease [J]. Lancet, 2011, 377(9760): 165-177.

[4] Singh J A. Emerging therapies for gout [J]. Expert Opin
Emerg Drugs, 2012, 17(4): 511-518.

[5] Moyle G, Boffito M, Stoehr A, ef al. Phase 2a randomized
controlled trial of short-term activity, safety, and

pharmacokinetics of a novel nonnucleoside reverse

transcriptase inhibitor, RDEA806, in HIV-1-positive,

[J].
Chemther, 2010, 54(8): 3170-3178.

[6] Hktat, T vk, RN, SFOB AR XIRIT A Y
lesinuard sodium [J]. MAREH S5 IGIK, 2014, 29(6):
685-689.

(71 WK, %300, BEAE, 55 lesinurad F& BT 20T

antiretroviral-naive subjects Antimicrob  Agents

(8]

[11]

[12]

[13]

[14]

[15]

[16]

Diaz-Torné C, Perez-Herrero N, Perez-Ruiz F. New
medications in development for the treatment of
hyperuricemia of gout [J]. Curr Opin Rheumatol, 2015,
27(2): 164-169.

Ardea Biosciences Inc. Thioacetate compounds, compositions
and methods of use [P]. US: 20130281469, 2013-10-24.
Ardea Biosciences Inc. 3,4-Disubstituted pyridine compounds,
methods of using and compositions comprising the same
[P]. WO: 2013067425, 2013-05-10.

Trecourt F, Queguiner G. Synthesis of xanthones and
thioxanthones having two heteroaromatic rings [J]. J
Chem Res Synopses, 1982(3): 76-77.

Cakmak O, Kahveci I, Demirta I, et al. Bromination of
tetralin. short and efficient synthesis of 1,4-dibromonaphthalene
[J]. Collect Czech Chem Commun, 2000, 65(11): 1791-
1804.

Li W, Nelson D P, Jensen M S, ef al. An improved
protocol for the preparation of 3-pyridyl- and some
arylboronic acid [J]. J Org Chem, 2002, 67(15): 5394-5397.
Boardman F H, Dunmur D A, Grossel M C, et al.
Synthesis and liquid crystal phase behaviour of 2-(4-
cyanophenyl)-7-n-alkylfluorenes: luminescent mesogens [J].
Chem Lett, 2002, 31(1): 60-61.

Leermann T, Leroux F R, Colobert F. Highly efficient
one-pot access to functionalized arylboronic acids via
noncryogenic bromine/magnesium exchanges [J]. Org
Lett, 2011, 13(17): 4479-4481.

Li L, Mathieu M C, Denis D, et al. The identification of
substituted benzothiophene derivatives as PGE2 subtype
4 receptor antagonists: from acid to non-acid [J]. Bioorg
Med Chem Lett, 2011, 21(2): 734-737.



