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Abstract The flexible naphthyltriazolylmethane-bearing uric acid transporter 1 (URAT1) inhibitor 1 is a novel, highly potent
drug candidate for the treatment of hyperuricemia and gout. In order to understand the effect of substituents at the CH, linker
between naphthalene and triazole rings on the bioactivity, 7 highly congested compounds 2a~2g were designed and synthe-
sized. All the synthesized compounds were characterized by "H NMR, '*C NMR and HRMS, and their in vitro URAT1 inhibi-
tory assay was studied. The results showed that the bioactivity decreased dramatically after the introduction of substituents to
the CH, linker, and among the synthesized compounds the bioactivity dropped as the flexibility of the molecules decreased,
strongly indicating that any substituents at the CH, linker were intolerable. The structure-activity relationship discovered here
will be valuable to the design of URAT 1 inhibitors.
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T2 E AR T ERIS, X — B YSGE FE i
FEAEHAR RS T Bl /NE bR i R ER
izfA 1 (uric acid transporter 1, URAT1)®. #f7EEW, &
T 90% 1) PR ER MLAE & B T IR R AR sl & B, Hok
K 10%72 T IREG =Rk Z & gy, PRk, i 4|
URAT1 [ B RSCR A 1 R ER R HE M, 2 — PR A il
S PRI TT 9 R e DR B8 IR 1) 8 97 751227, Lesinurad
(RDEA594) /2 H1 3 [H Ardea Biosciences W & I8 &
URAT! #I#75I(E= 1), T 2015 EERLEF BN 52
i B B R (FDA)AEE SR B 7T, B JS7E 2016 F4)
T RS gl Tt

ASLIGEFIATERT ST URATL il rd fE g, &
GRS T —FhIET lesinurad FIHT AL EPIIRI R R,
BRI TIRIEZYIL, 12— M AR ZE =AM
BESli #1583 URAT 1 HMf151EIE 254, X URATI i)
PR AN BEA lesinurad 1) 76 £ (Scheme 1), 1
(1) 53 S5 A HR AE 2R IR0 = 3R 2 ) 8 — /> B A fal B A
O3 AN BHA lesinurad SEANRAT VLR CH, EHE
(linker), 1X~ CH, 8 2L 259 1 IS E W18
EERER. A TP % CH, BB IR
IARBOEYE RS2, ATV T 7 ASBUR &4 R AL
PRZEH A S 1, fE1% CH, RS BRI T 7 Pk A
N BARFE (Scheme 2). BF 7T 45 BRI, CH, 8
B ONEAR S J5 v ik 2 PR, HL I NI S &
B oy bz, WSS, ARSI A RS
RO FXT URATL #0524 vt B L 48 3 4E
H.

1 &R5ie
BiRLEMER
FbRE 1) 2a~2g 14 UKL L Scheme 2. f24R

JRAEL 1,4- ZIRZEG)ET VU AR (THF)H —78 C
T5 1 equiv.®IET RN, 757 P4 Br 5141

1.1

lesinurad
ICso = 7.18 mmol/L (URAT1)

B 1

—ANKRAE Br-Li 284, AR 4-3R-1-Z8 AR M b 1R) 4,
JEE SR 4a~af KA IR, 1325
fir Sa~5f. 1E(CO,H),/L, fA1E FllE Sa~5f 5 NaSCN
TERYFE F e 60 °C N N5 21 57 5% SRR IS 6a~6fl'>").
BN RE R, HRFA SNl B, RN
NI I EE: K (COLH), /L, IINEIAUEE 5a~5f Al
NaSCN 2k e 1 5, (CO.H)/L, el Sa~5f
N, A G AR U E B, 1A ik OE B I S A
AP COAEAFAEN SCN HE T RN, 15254 6a~6f;
WIERTERUEE Sa~5f (1A B GE i S I (CO,H)/T,
TN NaSCN, M| 5a~5f A5 gl Uk 1E 2+ i Tk AN
KSJEMAK SCN™ B, Tiex kKA B S HBRTE sud
PIEI =), mEJVFRABHELEY. EETAR
W 1,4-9RZ5(3)5 CuCN 7£ N,N-—F I % (DMF)
W 130 °CF NS F] 4-1-1-Z5 1 5 (12)1Y. Z5 G
12 5 Ti(i-PrO), 1 EtMgBr J:7E 1% THF 1 —78 C
ZEETNRMN, MfE 0 CFS5MAR BF;OEt, N5
PR FEERZ 13 (Kulinkovich-Szymoniak Cyclopropana-
tion)!"* 7L % 13 HEEEAAE R Ak 4 B % (DIPEA)
FELE NAE CH,Cl, HUKAKI A H R [, 19 21 7 0 UL
fig 6g. SEOLEELES 6a~6g 5 H EEFTE THF R, 13
By alfA& 7a~7g £ DMF I# R (50~100 C)&
KoCO; AL IR, 155 1,2,4-=M-3-Fif 8a~8g. 7EH
B S E R T 6a~6g MISEAZIN AR B, K EL
fREE R' AR FIARUANIEL, AT LA SO JL 1 2 Sl e K,
X TR N = F 3 (6a), IR R B AT S B
AR K I Al [ (6b~6g), HIT4 %) 57t HURR Fis
I8 BRI BE, ) 75 AR R R R (50 °C) A e
FIHEAT. BT FFER R, 78 AR 7Ta~T7g I3RS B
W SR E] T R BRI R X T 3 (7a) A1
N H(Tg), 1650 CRITTIRRISCHR, XfF18 = 2.E(7b),
WO (7d), R FE(Te) MR T H(7h), FE 80 CHrvl
KR, TMxTE IEPFE(Te), WFE 100 CAHESSIA.
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Scheme 1 Design of URAT1 inhibitors in present study
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CN H2N A
D ™ .
H
Br Br HN/gO
H
12 13 v | \ s
iii S NH N
Ho &' sen R ,E/ R No N R
Br R? R2 R2 7/ R2
(0] . : " H
+ J]\ . ii vi vii viii
R1 RZ -
4a ~ 4f
Br Br Br L Br _| Br
3 ba ~ 5f 6a ~ 6g 7Ta~Tg 8a~ 8g
) 0 0 0
N ) N=® N ® N=® 1 4a,5a~11a,2a R'=R%=Me
N R N R ] R N R 4b,5b ~11b,2b R'=R2=Et
N\ \ 3 )
X 4c,5¢c ~11¢c, 2¢c R' =R“=n-Pr
: Br Br Br 4d,5d ~ 11d,2d R'-R? = (CHy)s
OO OO 4e, 5e ~ 11e, 2e R'-R? = (CH,),
4f, 5f~ 11f, 2f R'-R%2=(CH,);
Br Br Br Br 5g~11g,2g R'-R?=(CH,),
9a~9g 10a ~ 10g 11a ~ 11g 2a~2g

Regents and conditions: (i) (a) n-BuLi (1 equiv.), dried THF, -78 °C, Ny; (b) R'COR? (4a ~ 4f); (i) NaSCN, (CO,H),/l,, MeNO,, 60 °C,
Ny; (iii) CUCN, DMF, 130 °C, Ny; (iv) (a) Ti(i-PrO),, EtMgBr, dried THF, -78 °C ~ r.t,, Ny; (b) BF3-OEt, 0°C ~ r.t.; (v) CSCl,, DIPEA,
DCM, 0 °C ~r.t.; (vij HCONHNH,, THF, r.t. (6a) or 50 °C (6b ~ 6g); (vii) ag. K,CO3, DMF, 50 °C (6a, 6g) or 80 °C (6b, 6d ~ 6f) or 100
oC (6c); (viii) BrCH,CO,Me, K,CO3, DMF, r.t.; (ix) for 9a, NBS, MeCN, r.t., for 9b ~ 9g, DBDMH, DCM, reflux; (x) ag. LiOH, MeOH,

r.t.; (xi) ag. NaOH, MeOH, r.t.

BR2 HIsLEY 2a~2g K& L
Scheme 2 Synthetic routs of desired products 2a~2g

il 8a~8g £ K,CO; fA7E F /£ DMF 1% N 5R 4
R F R S L, BEINR) S-kedth, B3] 2-BiAR 28R F g
9a~9g. = %M 9a~9g S5RMUFIMN, & 5-MiaiiRAL,
BRI =% 10a~10g. H TR 9a~9g FFHEULE
R' Al R® ARAUANE], B BE AT SR (AL BT R 4k S 2 (1 5
WA —Ff: HEUREE B = 5L (9a)iT, KA 9a W
N-TRAR T kW i (NBS)FE 2 b &= 38 IR AL 5
& AR EE R AR B K [ L A1 (9b~9g) I, A 7 2L
i B A IR RE 1) 1,3- 2 R-5,5- AR i ]
(DBDMH)TE [El3fi ) CH,Cl, Hh A REBALI™, 75 284555 5
H R, R IR SR 1 7= 26 3 i A AR (20% ~ 65%),
AT B85 WA SR I 2 B e R B s o P i) A L s %2
k. LIRS 10a~10g £ MeOH H =5 F 4% LiOH 7K
AT FINT R IR 1a~11g. A 1 B INAE A3 vk
IVEMRTE, 1 11a~11g 7 MeOH 1 NaOH #41k A%t
LIS 2a~2g.

NTAE 2a~2¢ [FERE L HE— B8 B C2E R AT R?
ARRR, Sk BN 22 G M PR 28 12 SR B 38 6F 3ty A 110 52
ARG T HAERBAREER 20 1 20 HIAMEED
(Scheme 3). 41 Scheme 3 Fiur, A FHATIA 5 il % Ui
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3a~3f —FERITE, H11,4- T IRZE3) AT A ] 55U Sh
A Si; AHRTE T —PAE R RTR B Sa~5f #i 4 6a~6f —
FERI TR AL Sh FSi B, RILEA N R A, TTRE
SE T R A EAE BT B AR BUR K, (COH),
ML U Sh A Si SRS 2 AR RO IE S 1

TEXT T HH AR R 5 4 P20 NMR S04 071 52 (13
FErh, BATTKIL: Scheme 2 FITzR 8L % 25 v 5 = IRARE
Wi F U645 )5 B T (% — 2.3 (8b~10b, 2b) A% — 1E 5
H:(8c~10c¢, 2¢) BRI IAMAFIFZ =91 'H NMR K
T O IR G SR AR, 1
BC NMR B, EiRLAY) 200 H 0 1 TR R,
B, 75 ERATAEFH, bl = L300 2 IER 3,
SR IR EE T M A BRI T “ LT
Al (near-silence)” B “ %5l (broadening)” HI 1L
(19201 ¥ B — 1E 7R 35 3 7 I 7R 5 A oy FF 66 0 HE B — A
R, XX — “RET N, SRR
TIRIR, bk BB DU B A A BHEES K, Fril b
IR “a-b” BRI “b-¢” Sl L T e e, B, 76
BHEIEIRMA AR E R T, BiR s FisE LR A
ANREH B IER:, 7T R AR I AN S A,
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5h ~ 5i

6h ~ 6i

_}—ONa

4h 6h, 2h, R'=R? = j.Pr
~6i,2i, R"=R?=tBu

2h ~ 2i

Regents and conditions: (i) (a) n-BuLi (1 equiv.), dried THF, -78 °C, N; (b) R'COR, (4h ~ 4i); (i) NaSCN, (CO,H),/l5, MeNO,, 60 °C, N,

B3 LAY 2h~2i 1T A B 2k

Scheme 3 Unsuccessful synthetic routs of products 2h~2i
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— The solid arrow indicates the carbon with a near-silence '*C NMR signal

--> The dotted arrow indicates the carbon with a broadening '*C NMR signal

B 1 R RE R i AR I A

Figure 1 Compounds with unusual NMR signals

B, C #1D (K 1, LA5r+ 8b fE RIS, XPUFA
[FIF R Z AR B AR AL G A T H 'H NMR {55748
FEUTRI PC NMR 5 5 J LT AN H IR0, BZ Ui 2, i
TR TR g iy ) R R TE BRI T — SR B
W, AT RE S LR AN IR R4 G B A A LR A e /N (R
178 Uiy FH B B AN AR 2.
1.2 fRIMEMERIR

&Y 2a~2g, 1 FIXTHEBHMEZ lesinurad X A
URAT1 [RAAR SN 36 AR 4E R 2 1. sk 1 Sl ]
WL, Ja R FRYE, FEREZYD 1 2RI =M R 1)
CH, E#8 L5l NBUREE S, X URATL (i it i
WHE T, AUH 2d F1 2e BIMLEWIEMES
lesinurad J4fbl. HEUREE R AT R N H B bidt(2a~2¢)
I, B MBER, VRS, SEAT N S 2d~
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2g)f, FEA RPN MNE VM ZE . 29— DT R
e, LUK, f£ CH, S ESI NI A, Kovie
ST HLT I Jl 73 SR R A, SRMEMZE I 7 T, i
PEMZE: £ EBER i R (2a~20)F, Hidk B,
PRBUBOR, e e (o FHBRCK, BEAN 2 7 K SRR ARAR; T
FEMBEdk R 5 (2d~2g)F, I, SAHIRIPERGE, T
BADTHRIEBAR. FREE R, 249 1 i
RN = IRIRZ [A]F) CH, SR AN R AT U,
UM TR 2 S B T SR R B2

2 i

AT B URATL I 7ML ZGY) 1 AL
KR, AT HZEIAF =M 2 6] ) CH, i@%ﬂ*i&ﬁﬁ
AR, 1E MRS BRI & R 7 N A KA
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F1 &Y 2a~2g, 1 Ml lesinurad X A URAT1 R &MIHIE M ) 256 25

Table 1 Results for in vitro assays of compounds 2a~2g, 1 and lesinurad against human URAT1

ONa
N\ Ne S ©
BI’/AN)\S/\H/OH N’\\N R’I
o) TR
e T CC
AN Br
lesinurad 1,2a~2g
Compound R! R? ICso"/(umoleL™") Compound R! R? ICso"/(umoleL™")
Lesinurad — — 7.18£0.65 2d (CH,)s 9.16%£1.32
1 H H 0.094+0.012° 2e (CH,), 7.38£0.89
2a Me Me 24.7+3.40 2f (CH,)3 26.63£3.63
2b Et Et 35411472 2g (CH,), 39.50+4.90
2¢ n-Pr n-Pr >50 — — —

“ Experiments were performed in triplicate and values were expressed as mean & SD. “ Reported value'

PHEE R4 S0 2a~2g W PR AR EE 1 E 3 FEAR, HL5I X
LG 7T ISR, ISR, BoR 1 ikikz
VIR ZE IR = RA 2 B ) CH, IR AR A At
PUREE. AWFTORIB IO A0S URATT #0045
F et B EE AR AR AR TT 1 R
UAREE G R 0 7 e e b X NMIR 55 I Y [ 52

3 XEES
3.1 UES5HF

RY-2 WA I8 A (R R EAR A IR A
7)), i E AL IE; Bruker AV400 FUAZ W 3EHRIY, DMSO-
ds RVET, TMS AW H5; Agilent Q-TOF 6510 7 w4 #¥ i
WA, HMTEE TR (ESD), BIESEREEIERE. Tk
TR AR 7 i 2% . R af Rk 1,4- ZIRZEQ) AR
4a—~4f, 4h, 4i T,
32 EMER
3.2.1 #BF 5a~5f F= Sh~5i &9 5 5&

1,4-IR25(3, 57.19 g, 200 mmol)% T T IIA
BRI (600 mL)¥AEWRH, #id:, EERAAAR T HFIRE
—78 C, HyES & mAERFZIERMN 1.6 mol/L K]
n-BuLi A IE CRE(125 mL, 200 mmol). HINZEHEE,
FEDGIRFE R4kt PE 0.5 h, 105 VRS 3% 4k £ i
Jn 4a~4f (240 mmol). HIMFEEE, EZEE T RN
0.5 h, AJSEER AR 1 h FRBIEEW /NG
BIANVKAKH, F CH,Cl, (600 mL X 3)AEHL, &I HLH,
FMIFI B 57K (500 mL)BE#s, ToKBREREN T4, 7Ees:
AR EZEEWER, BB RRRMAEREZENT[V(EtOAC)
V(n-hexane)=1/15]73 &5 RI 0115 2] H b4k &4 Sa~5f.

2-(4-1R-1-Z555)-2- i (5a): ok, 37.12
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4] measured under the identical conditions.

g, W& 70%. "H NMR (DMSO-d,, 400 MHz) J: 8.97 (d,
J=8.0 Hz, 1H), 8.17~8.20 (m, 1H), 7.80 (d, J=8.0 Hz,
1H), 7.55~7.66 (m, 2H), 7.48 (d, J=8.0 Hz, 1H), 5.38 (s,
1H), 1.69 (s, 6H).

3-(4-JR-1-Z535)-3- % (5b): L EIIRBAK, 44.57
g, W& 76%. "H NMR (DMSO-d,, 400 MHz) J: 8.73 (d,
J=8.4 Hz, 1H), 8.18~8.20 (m, 1H), 7.82 (d, J=8.0 Hz,
1H), 7.54~7.64 (m, 3H), 4.94 (s, 1H), 2.11~2.20 (m,
2H), 1.93~2.02 (m, 2H), 0.62 (t, J=7.4 Hz, 6H).

4-(4-1R-1-25FE)-4-FFlE(Se): AEE A, 56.54 g,
# 88%. m.p. 104~105 C; 'H NMR (DMSO-d;, 400
MHz) §: 8.69 (d, J=7.6 Hz, 1H), 8.17~8.20 (m, 1H), 7.80
(d, J=8.0 Hz, 1H), 7.55~7.64 (m, 2H), 4.98 (s, 1H),
2.08~2.16 (m, 2H), 1.88~1.96 (m, 2H), 1.17~1.26 (m,
2H), 0.84~0.89 (m, 2H), 0.72 (t, J=7.4 Hz, 6H).

1-(4-JR-1-Z858)-1-FA Ul (Sd): A ik, 50.66 g,
% 83%. m.p. 75~76 C; 'H NMR (DMSO-d,, 400
MHz) 6: 9.09 (d, J=8.4 Hz, 1H), 8.18 (dd, J=1.2, 8.4 Hz,
1H), 7.80 (d, J=8.0 Hz, 1H), 7.55~7.64 (m, 2H), 7.46 (d,
J=8.0 Hz, 1H), 5.09 (s, 2H), 2.10~2.13 (m, 2H), 1.80~
1.95 (m, 4H), 1.66~1.70 (m, 1H), 1.53~1.56 (m, 2H),
1.23~1.32 (m, 1H).

1-(4-VR-1-Z535)-1- 30 B (Se): LA, 44.26 g,
I 76%. m.p. 67.5~68.5 C; 'H NMR (DMSO-d, 400
MHz) 6: 8.74 (d, J=8.4 Hz, 1H), 8.16~8.18 (m, 1H), 7.78
(d, J=8.0 Hz, 1H), 7.57~7.66 (m, 2H), 7.49 (d, J=8.0
Hz, 1H), 5.14 (s, 1H), 2.06~2.20 (m, 4H), 1.85~1.98 (m,
2H), 1.70~1.75 (m, 2H).

1-(4-7R-1-Z835)-1- 28 T BE(Sh): Ak, 42.68 g,
W 77%. m.p. 100~101 C; 'H NMR (DMSO-d,, 400

http://sioc-journal.cn/ 2307
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MHz) 6: 8.37 (d, J=8.4 Hz, 1H), 8.17 (d, J=8.4 Hz, 1H),
7.82 (d, J=7.6 Hz, 1H), 7.57~7.67 (m, 2H), 7.43 (d, J=
8.0 Hz, 1H), 5.73 (s, 1H), 2.61~2.67 (m, 2H), 2.44~2.51
(m, 2H), 1.94~2.04 (m, 1H), 1.48~1.58 (m, 1H).

3-(4-P-1-Z558)-2,4- W BE-3- I (Sh): 1 E 44
38.55 g, W 60%. m.p. 64~65 ‘C;'H NMR (DMSO-d,
400 MHz) 6: 9.75 (s, 1H), 8.15 (d, J=7.2 Hz, 1H), 7.80 (d,
J=7.6 Hz, 1H), 7.55~7.57 (m, 1H), 7.48 (s, 1H), 7.27 (s,
1H), 4.73 (brs, 1H), 2.44 (s, 2H), 0.83 (s, 6H), 0.74 (s, 6H).

3-(4-1-1-2555)-2,2,4,4- DU FE B 3-J l (5i): (1 (0[]
1, 3493 g, WE 50%. mp. 114~115 ‘C; 'H NMR
(DMSO-d,, 400 MHz) d: 8.57~8.59 (m, 1H), 8.16~8.18
(m, 1H), 8.12 (d, J=8.8 Hz, 1H), 7.85 (d, J=8.8 Hz, 1H),
7.56~7.60 (m, 2H), 4.72 (s, 1H), 1.13 (s, 18H).

322 4-i%-1-FAE(12)89 5 A%

] T R B A I 1,4- IRZ5(3, 57.19 g,
200 mmol), CuCN (10.75 g, 120 mmol)£l DMF (600 mL),
P, ERAEY FFHEZE 130 C, HAEIZIRE N "M
12 h. RNGEREAHNEZE, Bk RFEN CH,Cl,
(1000 mL)H, #iFE 3 h, Frfq2RRypad i e L g,
JEVR A A £R7K (500 mL X 5)Peik, To/KBREREN T 12,
TEJREE 28 RAX EZA B, BRARMERJZ T [V(EtOAC)/
V(n-hexane)=1/30)4i (L 13L& 12. HEAFEE, 11.60
g, %K 25%. m.p. 97~98 CCCHRE!**"1103~104 C);
'H NMR (DMSO-d,, 400 MHz) 6: 8.28~8.31 (m, 1H,
Ar-H), 8.15~8.17 (m, 1H, Ar-H), 8.07 (s, 2H, Ar-H),
7.86~7.92 (m, 2H, Ar-H). HEHE 5 CHR[14,21]14RiE
A—E.

323 1-(4-i8-1-F30)-1-37 7 B2 (13) 69 & %,

] TR = DRSO 12 (10.44 g, 45 mmol)All
T4 THF (100 mL), #ide, FAE =05 FES 3
1848 0 Ti(i-PrO), (14.07 g, 49.50 mmol). ¥4k 2 [
£—78 C, e oigthigin 1.0 mol/L ] EtMgBr [
THF (99 mL, 99 mmol), #1158 58 o 76 iR T 4%
SR 30 min, FZEKIRM, RARZBA R EIREI 1 h).
SRIG WG R R B T UKOKIG A& #), VR 5T 4% 22 12 3% 0
BF;Et,0 (12.77 g, 90 mmol), {4058 5 Ja 4l 2= vkoK i,
GRSE N 1 he AR R ARG N 1 mol/L ) SRRV N
1 mol/L FIE A AEN A A K S, T Ja BNk oK Hr,
H CH,Cl, (200 mL X 3)ZHX, & HAHUAHE M
/K200 mL)BEH— X, Jo/KBREREN T4, TEREE 2 KA
AR FIER, PR JE BT [V(EtOAC)/ V(n-hexane) =
121464k 34k &4 13, HEWIE, 2.36 g, K 20%. 'H
NMR (DMSO-ds, 400 MHz) 6: 8.54~8.57 (m, 1H),
8.15~8.18 (m, 1H), 7.78 (d, J=7.6 Hz, 1H), 7.66~7.71
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(m, 2H), 7.40 (d, J=8.0 Hz, 1H), 2.46 (brs, 2H), 1.03~
1.06 (m, 2H), 0.85~0.88 (m, 2H).
3.2.4 FELABRES 6a~6g 694 A%

i Sa~5f il 6a~6f: [H[F KL MA Sa~5f
(100 mmol)A MeNO, (15 mL), ZRJFHKIKIA NaSCN
(24.32 g, 300 mmol), (CO,H), (9 g, 100 mmol)Fl I, (12.69
g, 50 mmol). FERTRY FTTHRERZE 60 C, #)= ik
(TLC)K I & 3 ;B 58 i) (5a, %9 12 h; Sb~5f, %) 1 h).
RN RE, BRMBAVEEZERE, BINGEA
Na,S,0; (5 @) WIUK/KH, 78754 4 J5 0 1 ek 35 1= i g,
WCEE B e — & 152 (300 mL X 3)AEHL, & A UM,
FH YT Na,COs (300 mL X 5)¥Ei, To/KRER N T4,
TETERE 28 AN 28 BV, B R EAE ZHT (n-hexane)
itk 3465 6a~e6f.

B 13 Hil% 6g: MIEKLSR A RN 13 (2.23
g , 8.5 mmol)fl CH,Cl, (20 mL), #it$k, B TUKKB+H %
#, i\ DIPEA (3.30 g, 25.5 mmol). [F{A& & 2218 i
Jin CSClL, (1.08 g, 9.35 mmol), T#In5e 5 G 2ok, %
HEZE, HAEEETRMN 1 h, TLC B/R KM ERM. X
MR A YEAVKIK (100 mL)H, F 1 mol/L ThERVA R
5 pHAE A 5~6, I CH,Cl, (100 mL X 3)#HL, &HAEHL
AH, PR B K BER A VA, ToKBREREN T 15, i
WEEIEWR, TENREE 78 RAL LR RIER, BRRMAEEENT
[V(EtOAc)/V(n-hexane)=1/2]44L 134k &) 6g.

(2-(4-1R-1-Z555)-2- IE U 58 e Al U R IR (6a): 1 00 47y
K, 24.50 g, WHF 80%. m.p. 96~96.5 C; 'H NMR
(DMSO-ds, 400 MHz) d: 8.51~8.53 (m, 1H), 8.28~8.30
(m, 1H), 7.90 (d, J=8.0 Hz, 1H), 7.73~7.79 (m, 2H),
7.54 (d, J=8.0 Hz, 1H), 2.02 (s, 6H).

(3-(4-L-1-ZE HE)-3- 1E [ L) S BURR e (6b): Lt
ORI, 18.05 g, W& 54%. 'H NMR (DMSO-d;, 400
MHz) 6: 8.41~8.43 (m, 1H), 8.27~8.29 (m, 1H), 7.93 (d,
J=8.0 Hz, 1H), 7.67~7.75 (m, 2H), 7.51 (d, J=8.4 Hz,
1H), 2.49~2.58 (m, 2H), 2.28~2.37 (m, 2H), 0.78 (t, J=
7.4 Hz, 6H).

(4-(4-1R-1-ZEF5)-4- 1E P 5 R B FURR e (6c): I Eu ]
&, 32.60 g, WHE 90%. mp. 92~93 C; 'H NMR
(DMSO-d,, 400 MHz) o: 8.41~8.43 (m, 1H), 8.26~8.28
(m, 1H), 7.91 (d, J=8.0 Hz, 1H), 7.68~7.74 (m, 2H),
7.51 (d, J=8.0 Hz, 1H), 2.45~2.53 (m, 2H), 2.21~2.29
(m, 2H), 1.20~1.31 (m, 2H), 0.99~1.08 (m, 2H), 0.80 (t,
J=17.4 Hz, 6H).

(1-(4-1R-1-Z5F5)-1- 3 O ) A R R (6d): 1 (2
B4, 10.35 g, WK 30%. mp. 87~88 C; 'H NMR
(DMSO-ds, 400 MHz) J: 8.49~8.53 (m, 1H), 8.26~8.29
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(m, 1H), 7.89 (d, J=8.4 Hz, 1H), 7.70~7.76 (m, 2H),
7.53 (d, J=8.0 Hz, 1H), 2.49~2.54 (m, 2H), 1.99~2.06
(m, 2H), 1.71~1.81 (m, 5H), 1.33~1.40 (m, 1H).

(1-(4--1-Z555)- 1- 3R [ 56 ) S B UK B (6e): 1 £ [
%, 1329 g, UE 40%. mp. 88~89 C; 'H NMR
(DMSO-d,, 400 MHz) o: 8.43~8.45 (m, 1H), 8.25~8.28
(m, 1H), 7.87 (d, J=8.0 Hz, 1H), 7.72~7.77 (m, 2H),
7.56 (d, J=8.0 Hz, 1H), 2.68~2.72 (m, 2H), 2.27~2.34
(m, 2H), 1.88~1.96 (m, 4H).

(1-(4--1-Z5J8)-1-30 T 58 S B LR TR (61): G Ea I
RWAE, 26.09 g, WE 82%. 'H NMR (DMSO-d,, 400
MHz) 6: 8.25~8.27 (m, 1H), 8.02~8.06 (m, 1H), 7.91 (d,
J=8.0 Hz, 1H), 7.72~7.77 (m, 2H), 7.53 (d, J=7.6 Hz,
1H), 2.90~2.94 (m, 4H), 2.24~2.35 (m, 1H), 1.82~1.91
(m, 1H).

(1-(4-1R-1-Z555)-1- PR 9 2% ) e i URR T (6g): o (i
WK, 2.33 g, K 90%. 'H NMR (DMSO-ds, 400
MHz) 6: 8.43~8.46 (m, 1H), 8.24~8.26 (m, 1H), 7.89 (d,
J=7.6 Hz, 1H), 7.76~7.85 (m, 2H), 7.59 (d, J=7.6 Hz,
1H), 1.72~1.76 (m, 2H), 1.39~1.42 (m, 2H).

325 4-FUR-23-= H-4H-1,2,4- =4 H-3-5 67 8a~
8g B9 4 A&

] [ e i\ 6a~6g (7 mmol)FI THF (20
mL), #iEHE, FHIMANF B4 mmol), T % i (6a)s 4
50 C (6b~6g) M, TLC BRI TERK. EHE
AR ZARZWN, RN Ta~Tg, A&
W EZEHT NN, Bk 7a~7g H 5% T DMF
(30 mL)H, JIAH K,CO5 (0.97 g, 7 mmol)Fl H,O (6
mL) BC i BV W, A B R F THR R B (Ta T Tg,
50 °C;7b A1 7d~7f, 80 C;7¢, 100 C), FF| TLC il
SN TE(—RE 24~36 h). MRS EEE, BN
VKK R, 1 mol/L # #h BRI pH MM 6, iZ#iA A
AT . SRR [k, F BtOAc HE 45 575 51 8a~8g
40

4-(1-(4-1-1-Z555)-1-H B 2, 38)-2,3- = 5-4H-1,2,4-
—EIR-3- B (8a): T ELE A, 1.61 g, WXE 66%. m.p.
202~204 ‘C; '"H NMR (DMSO-d;, 400 MHz) 6: 13.50
(brs, 1H), 8.81 (s, 1H), 8.21 (d, J=8.0 Hz, 1H), 7.88 (d,
J=17.6 Hz, 1H), 7.59~7.61 (m, 2H), 7.45 (s, 2H), 2.16 (s,
6H); “C NMR (DMSO-d,, 100 MHz) J: 165.34, 140.55,
138.75, 131.66, 131.11, 129.25, 127.89, 126.78, 126.69,
126.03, 123.85, 122.14, 62.01, 28.75; HRMS calcd for
CisH;.”BrN;SNa [M+Na]* 369.9984, found 369.9984;
caled for C;sH,s*'BrN3;SNa [M+Na]™ 371.9964, found
371.9947.
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4-(1-(4-¥R-1-Z88)-1- 2 FE N 36)-2,3- —&-4H-1,2,4-
—EIR-3- B (8b). I EfEA, 1.58 g, YLE 60%. m.p.
218~220 ‘C; 'H NMR (DMSO-ds, 400 MHz) d: 13.50
(brs, 1H), 8.89 (brs, 1H), 8.21 (d, J=8.4 Hz, 1H), 7.87 (d,
J=8.0 Hz, 1H), 7.53~7.59 (m, 2H), 7.38~7.45 (m, 2H),
3.24 (brs, 1H), 2.66 (brs, 1H), 2.49 (brs, 2H), 0.57 (brs,
6H); °C NMR (DMSO-ds, 100 MHz) J: 165.39, 141.48,
136.42, 131.66, 131.40, 128.79, 127.96, 127.85, 126.65,
126.60, 123.42, 122.17, 67.99, 7.74; HRMS calcd for
Ci7H,5”BrN;SNa [M+Na]* 398.0297, found 398.0297;
caled for C;;H;s*'BrN;SNa [M+Na]"™ 400.0277, found
400.0279.
A-(1-(4--1-Z53)-1-IE N 2L T 35)-2,3- —~&(-4H-
1,2,4- = PenpR-3-fii fil (8¢): FAELEMA, 2.12 g, R 75%.
m.p. 195~197 C; 'H NMR (DMSO-d,, 400 MHz) ¢:
13.46 (brs, 1H), 8.87 (brs, 1H), 8.21 (d, J=8.8 Hz, 1H),
7.86 (d, J=8.0 Hz, 1H), 7.54~7.59 (m, 2H), 7.38~7.46
(m, 2H), 2.43 (brs, 2H), 0.47~1.17 (m, 12H); *C NMR
(DMSO-ds, 100 MHz) §: 165.36, 141.33, 136.92, 131.66,
131.40, 128.84, 127.96, 127.58, 126.65, 126.62, 123.42,
122.13, 67.36, 16.92, 13.94; HRMS calcd for C;oH,,”Br-
N;SNa [M-+Na]" 426.0610, found 426.0613; calcd for
C1oHa,*'BrN;SNa [M+Na]" 428.0590, found 428.0593.
4-(1-(4-¥R-1-Z5H)-1-3F L 3E)-2,3- = &(-4H-1,2,4-
= ER-3-EA A (8d): A EAA, 1.71 g, WLE 63%. m.p.
190~192 °C; '"H NMR (DMSO-ds, 400 MHz) J: 13.47
(brs, 1H), 9.00 (s, 1H), 8.22 (d, J=8.0 Hz, 1H), 7.90 (d,
J=8.0 Hz, 1H), 7.73~7.76 (m, 2H), 7.57~7.64 (m, 1H),
7.41~7.47 (m, 1H), 3.09~3.13 (m, 2H), 2.66~2.70 (m,
2H), 1.50~1.56 (m, 6H); *C NMR (DMSO-d,, 100 MHz)
8: 165.34, 141.90, 136.30, 131.97, 131.21, 129.15, 128.69,
128.03, 126.55, 126.49, 124.28, 122.50, 64.98, 34.59,
24.82, 22.31; HRMS calcd for CigH;s”BrN;SNa [M+
Na]" 410.0297, found 410.0291; calcd for CisH s ' BrN;-
SNa [M+Na]" 412.0277, found 412.0270.
4-(1-(4-1R-1-Z55)-1- 30 [ 58)-2,3- = 5(-4H-1,2 4~
= RR-3-Tii i (8e): Al 1A, 2.49 g, UE 95%. m.p.
185 C (dec.); '"H NMR (DMSO-d;, 400 MHz) §: 13.48
(brs, 1H), 8.86 (s, 1H), 8.21 (d, J=8.0 Hz, 1H), 7.87 (d,
J=8.0 Hz, 1H), 7.79 (d, J=8.8 Hz, 1H), 7.71 (d, J=8.0
Hz, 1H), 7.61 (t, J=7.6 Hz, 1H), 7.47~7.51 (m, 1H), 3.26
(brs, 2H), 2.43~2.46 (m, 2H), 1.72~1.82 (m, 4H); "°C
NMR (DMSO-ds, 100 MHz) J: 165.40, 141.57, 136.45,
131.71, 131.50, 128.79, 127.75, 127.70, 126.78, 126.76,
124.53, 122.34, 72.38, 36.74, 22.02; HRMS calcd for
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CisH,6”BrN;SNa [M+Na]" 396.0141, found 396.0137;
calcd for C17HléngrN3SNa [M—i—Na]+ 398.0120, found
398.0122.
4-(1-(4-1R-1-2555)-1-30 T 55)-2,3- = H-4H-1,2,4-
—WRIbR-3-BR A (8F): E AL A, 1.92 g, ILE 76%. m.p.
193~195 ‘C; '"H NMR (DMSO-ds, 400 MHz) 6: 13.50
(brs, 1H), 9.20 (s, 1H), 8.20~8.22 (m, 1H), 7.99 (d, J=
8.0 Hz, 1H), 7.93 (t, J=8.2 Hz, 2H), 7.64 (t, J=7.4 Hz,
1H), 7.55~7.58 (m, 1H), 3.42~3.49 (m, 2H), 2.99~3.06
(m, 2H), 2.01~2.07 (m, 1H), 1.81~1.88 (m, 1H); “C
NMR (DMSO-ds, 100 MHz) J: 165.32, 141.17, 134.52,
131.60, 130.77, 129.56, 128.42, 127.83, 127.05, 127.02,
124.43, 122.60, 65.29, 33.14, 15.76; HRMS calcd for
CiH,4BrN;SNa [M+Na]" 381.9984, found 381.9979;
caled for CigH,s*'BrN;SNa [M+Na]™ 383.9964, found
383.9963.
4-(1-(4-FR-1-Z555)-1- 3R N 58)-2,3- =5 -4H-1,2,4-
—RbR-3- B P (8g): MBI 4A, 2.18 g, WXEE 90%. m.p.
240 C (dec.); 'H NMR (DMSO-ds, 400 MHz) J: 13.51
(brs, 1H), 9.13 (s, 1H), 8.81~8.83 (m, 1H), 8.25 (d, J=
7.6 Hz, 1H), 8.18~8.20 (m, 1H), 7.90 (d, J=8.0 Hz, 1H),
7.68~7.75 (m, 2H), 1.81~1.84 (m, 2H), 1.54~1.57 (m,
2H); “C NMR (DMSO-d,, 100 MHz) §: 166.96, 142.66,
132.97, 132.51, 132.11, 131.13, 128.92, 127.61, 127.47,
127.38, 124.84, 123.08, 37.56, 14.23; HRMS calcd for
CysH3”BrN;S [M+H]" 346.0008, found 346.0002; calcd
for CsH,5*'BrN;S [M+H]" 347.9988, found 347.9982.
32.6 2-((4-BAX-4H-12.4- = vk 3- K )8) T BR F &5
(9a~9g) & &k,
1] [ JES 583 FR N 8a~8g (4 mmol), K,CO5 (1.11 g,
8 mmol)Fl DMF (20 mL), #it#:, =¥ R VR 2.8 H g
(0.73 g, 4.80 mol), INTEEESE, RNIREYIER IR
TEIREHERE, BHP TLC SR M 5E(—# 12 h). &
TRAEWE VKK (100 mL)F, B CH,CL, (150 mL X 3)%%
B, AIFAHUE, JFRmmE K g, KRR T
B, IEWCERIETR, TR 28 KA 28 ZIEH, Bt
2K ENT[V(EtOAC)/ V(n-hexane) = 1/0~1/114i4L 154k &
) 9a~9g.
2-((4-(1-(4-1R-1-2538)-1-F 3 2, 58)-4H-1,2,4- = M-
3-F0) ) LR EE (9a): 4, 1.09 g, ILF 65%.
m.p. 151~152 C; 'H NMR (DMSO-ds;, 400 MHz) §:
9.06 (s, 1H), 8.24~8.26 (m, 1H), 7.97 (d, J=8.0 Hz, 1H),
7.74 (d, J=8.4 Hz, 1H), 7.60~7.64 (m, 1H), 7.41~7.45
(m, 1H), 7.33 (d, J=8.8 Hz, 1H), 3.76 (s, 2H), 3.48 (s,
3H), 2.11 (s, 6H); “C NMR (DMSO-ds, 100 MHz) ¢:
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168.44, 148.20, 143.26, 137.46, 131.91, 131.30, 129.45,
128.02, 127.39, 127.23, 126.34, 123.92, 123.84, 61.01,
52.14, 33.87, 29.52; HRMS calcd for C;gH;o*BrN;0,S
[M+H]" 420.0376, found 420.0374; calcd for CisH,o-
$1BIN;0,S [M+H]" 422.0355, found 422.0349.
2-((4-(1-(4-1R-1-253)-1- 2L T HE)-4H-1,2,4- = -
3-H)E) 4B HEE(9b): I EE AR, 1.43 g, R 80%.
m.p. 150~152 ‘C; 'H NMR (DMSO-ds;, 400 MHz) §:
9.10 (s, 1H), 8.25 (d, J=8.0 Hz, 1H), 7.97 (d, J=8.4 Hz,
1H), 7.70 (d, J=8.0 Hz, 1H), 7.61 (t, J=7.6 Hz, 1H),
7.37~7.41 (m, 1H), 7.31 (d, J=8.4 Hz, 1H), 3.76 (brs,
2H), 3.46 (s, 3H), 2.53~2.63 (m, 4H), 0.56 (brs, 6H); '°C
NMR (DMSO-ds, 100 MHz) J: 168.35, 148.37, 144.25,
135.54, 131.90, 131.57, 129.07, 128.08, 127.30, 127.17,
123.95, 123.44, 66.95, 52.10, 33.80, 26.90, 7.86; HRMS
caled for CyHas’BrN;0,S [M+H]" 448.0689, found
448.0682; calcd for CooH,;¥'BrN;0,S [M+H]" 450.0668,
found 450.0669.
2-((4-(1-(4--1-Z8F)-1-IE A T FE)-4H-1,2 4-
=3 ER) AFR R (9¢): AR, 1.64 g, ULFR
86%. m.p. 161~163 “C; 'H NMR (DMSO-d,, 400 MHz)
8: 9.09 (s, 1H), 8.24 (d, J=8.4 Hz, 1H), 7.96 (d, J=8.0
Hz, 1H), 7.71 (d, J=8.0 Hz, 1H), 7.61 (t, J=7.6 Hz, 1H),
7.39 (t, J=7.6 Hz, 1H), 7.32 (d, J=8.8 Hz, 1H), 3.76 (brs,
2H), 3.46 (s, 3H), 2.54~2.60 (m, 4H), 1.27 (brs, 2H), 0.82
(brs, 8H); “C NMR (DMSO-ds, 100 MHz) J: 168.35,
148.31, 144.06, 135.96, 131.89, 131.54, 129.08, 128.05,
127.82, 127.28, 127.15, 123.90, 123.41, 66.28, 52.05,
36.97, 33.70, 13.78; HRMS calcd for C,,H,;” BrN;0,SNa
[M+Na]" 498.0821, found 498.0812; calcd for C,,H,;-
$1BrN;0,SNa [M+Na]" 500.0801, found 500.0792.
2-((4-(1-(4-1R-1-ZE 55 )-1-3F 58 )-4H-1,2,4- = W3-
) LR FER(9d): HEIEEK, 1.44 g UK 78%; 'H
NMR (DMSO-dq, 400 MHz) 6: 9.25 (s, 1H), 8.24 (d, J=
8.4 Hz, 1H), 7.98 (d, J=8.4 Hz, 1H), 7.87 (d, J=8.0 Hz,
1H), 7.61 (t, J=7.8 Hz, 1H), 7.55 (d, J=8.8 Hz, 1H), 7.42
(t, J=7.4 Hz, 1H), 3.79 (s, 2H), 3.47 (s, 3H), 2.76~2.80
(m, 2H), 2.58~2.62 (m, 2H), 1.54~1.62 (m, 6H); "*C
NMR (DMSO-ds, 100 MHz) J: 168.42, 148.25, 144.02,
135.40, 132.18, 131.48, 128.98, 128.92, 128.10, 127.11,
124.12, 123.98, 63.80, 52.10, 36.13, 33.96, 24.65, 22.42;
HRMS calcd for C21H2279BrN3OZSNa [M—|—Na]+ 482.0508,
found 482.0510; caled for C,H,,*'BrN;O,S [M+Na]”
484.0488, found 484.0488.
2-((4-(1-(4-R-1-ZEH)-1- 3R [ 52 )-4H-1,2,4- = W3-
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Fi) SR EE9e): BT, 1.25 g, W& 70%. m.p.
152~153 °C; "H NMR (DMSO-d, 400 MHz) ¢: 9.11 (s,
1H), 8.23 (d, J=8.0 Hz, 1H), 7.95 (d, /=8.0 Hz, 1H), 7.82
(d, J=8.0 Hz, 1H), 7.61~7.68 (m, 2H), 7.45~7.49 (m,
1H), 3.81 (s, 2H), 3.48 (s, 3H), 2.94 (brs, 2H), 2.49 (brs,
2H), 1.85~1.87 (m, 2H), 1.73 (brs, 2H); “C NMR
(DMSO-ds, 100 MHz) J: 168.46, 148.35, 144.48, 136.02,
131.89, 131.81, 129.05, 127.82, 127.32, 126.87, 124.41,
123.78, 71.20, 52.13, 37.85, 33.91, 22.18; HRMS calcd for
CaoHy’BrN;O,SNa  [M + Na] © 468.0352, found
468.0344; caled for CyH,"'BrN;O,SNa [M + Na] *
470.0331, found 470.0335.

2-((4-(1-(4-1R-1-Z536)-1-3F T 3E)-4H-1,2,4- = W3-
F)) LR FEROD: G, 1.26 g WK 73%. 'H
NMR (DMSO-dq, 400 MHz) 6: 9.48 (s, 1H), 8.22 (d, J=
8.4 Hz, 1H), 7.99 (d, J=8.0 Hz, 1H), 7.89 (d, J=8.0 Hz,
1H), 7.78 (d, J=8.4 Hz, 1H), 7.66 (t, J=7.6 Hz, 1H), 7.55
(t, J=7.6 Hz, 1H), 3.88 (s, 2H), 3.53 (s, 3H), 3.04~3.16
(m, 4H), 2.09~2.15 (m, 1H), 1.88~1.94 (m, 1H); "*C
NMR (DMSO-d,, 100 MHz) J: 168.50, 148.23, 144.43,
134.89, 131.86, 130.74, 128.77, 127.85, 127.65, 127.53,
127.45, 124.26, 123.63, 64.30, 52.21, 34.05, 33.86, 15.55;
HRMS caled for CioH;o”BrN;0,S [M+H]" 432.0376,
found 432.0376; calcd for C19H1981BTN3OQS [M—|—H]+
434.0355 (Br), found 434.0357.

2-((4-(1-(4-1R-1-Z5 35)-1- 3R T 25)-4H-1,2,4- — W3-
i) SR HEE9g): A, 1.12 g, W 67%. m.p.
155~156 °‘C; "H NMR (DMSO-d,, 400 MHz) 6: 9.33 (s,
1H), 8.70~8.72 (m, 1H), 8.20~8.22 (m, 1H), 7.95 (d, J=
8.0 Hz, 1H), 7.89 (d, J=8.0 Hz, 1H), 7.71~7.78 (m, 2H),
4.07 (s, 2H), 3.58 (s, 3H), 1.81~1.84 (m, 2H), 1.64~1.67
(m, 2H); C NMR (DMSO-ds;, 100 MHz) &: 168.55,
150.18, 145.82, 132.97, 132.24, 131.39, 130.02, 129.14,
127.92, 127.51, 124.56, 123.61, 52.33, 37.27, 33.76, 14.09;
HRMS caled for CigH;;’BrN;0,S [M+H]" 418.0219,
found 418.0214; calcd for C13H17ngrN3023 [M—|—H]+
420.0199 (Br), found 420.0202.
3.2.7 2-((5-i8-4-BAX-4H-1,2,4- = R e-3- X)) TR
¥ B5(10a~10g) 49 & &

1 9a il % 10a: (7] B ELEH I BA) 9a (0.84
g, 2 mmol)fl MeCN (15 mL), /I NBS (0.41 g, 2.3
mmol), 7EF R F LR, TLC K R 58 BR.

HH 9b~9g il & 10b~10g: [ [ JIKEHH -F NN S B
) 9b~9g (2 mmol)F CH,Cl, (15 mL), T =& FIIA
DBDMH (0.57 g, 2 mmol). #RJ5 [l %, TLC Rl )
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R G, HARRERGA 7 EZ) BN KK,
H CH,Cl, (50 mL X 3)Z2HY, & IFFAHAH, FHFImER A
HEBEER(100 mL X 5), fefa ABAE K Begk, JoKim
FRANT 1, HhIBUSCER IR, 1E e % 28 KA B 28 ¥,
B 4 W) 4 FE J2 T 4l AL [(EtOAC)/V(n-hexane) = 1/8 ~
/15143454 10a~10g.

2-((5- B -4-(1-(4- 1R -1-ZE FE)-1- F 2k 2 58 )-4H-1,2,4-
=3B ER) 2B BB (10a): IR, 032 g, IR 32%.
'H NMR (DMSO-d;, 400 MHz) J: 8.25 (d, J=8.0 Hz,
1H), 7.97 (d, J=8.0 Hz, 1H), 7.73 (d, J=8.4 Hz, 1H), 7.64
(t, J=7.6 Hz, 1H), 7.44~7.48 (m, 1H), 7.14 (d, J=8.8
Hz, 1H), 4.08 (s, 2H), 3.68 (s, 3H), 2.09 (s, 6H); *C NMR
(DMSO-d,, 100 MHz) 0: 169.11, 158.37, 138.23, 131.80,
131.03, 129.47, 128.31, 127.98, 127.53, 127.27, 125.76,
123.36, 123.30, 65.66, 52.35, 33.16, 29.38; HRMS calcd
for CigH sBr,N30,S [M+H]" 499.9461, found 499.9468.

2-((5-1R-4-(1-(4-1R-1-Z8 HE)-1- £ T 22 )-4H-1,2.4-
=3 FER) LR R (10b): JEIK, 0.24 g, UK 23%.
'H NMR (DMSO-d;, 400 MHz) J: 8.25 (d, J=8.4 Hz,
1H), 7.96 (d, J=8.0 Hz, 1H), 7.60~7.67 (m, 2H), 7.42 (t,
J=7.8 Hz, 1H), 7.13 (d, J=8.8 Hz, 1H), 4.08 (s, 2H), 3.67
(s, 3H), 2.61 (brs, 4H), 0.58 (brs, 6H); C NMR
(DMSO-d,, 100 MHz) 6: 169.07, 158.14, 136.44, 131.83,
131.31, 129.06, 128.81, 128.04, 127.41, 127.17, 123.34,
123.05, 71.45, 52.29, 33.18, 27.47, 7.66; HRMS calcd for
C,oH,,Br;N3;0,SNa [M+Na]" 549.9593, found 549.9599.

2-((5-1R-4-(1-(4-1R-1-ZE ) -1-IE N & T %8)-4H-
1,2,4- = W3- F)0%) 4R FEE(10¢): IRl 1A, 0.22 g, UK
# 20%. m.p. 134~135 C; '"H NMR (DMSO-d,, 400
MHz) §: 8.24 (d, J=8.4 Hz, 1H), 7.95 (d, J=8.0 Hz, 1H),
7.68 (d, J=8.0 Hz, 1H), 7.62 (t, J=7.6 Hz, 1H), 7.40~
7.44 (m, 1H), 7.12 (d, J=8.8 Hz, 1H), 4.08 (s, 2H), 3.67
(s, 3H), 2.57 (brs, 4H), 1.39 (brs, 1H), 1.17 (brs, 1H), 0.81
(brs, 8H); “C NMR (DMSO-d, 100 MHz) d: 169.10,
158.15, 136.88, 131.81, 131.26, 129.10, 128.72, 128.04,
127.43, 127.19, 127.16, 123.31, 123.03, 70.72, 52.29,
37.66, 33.22, 13.95; HRMS calcd for C,,H,sBr,N;0,SNa
[M+Na]™ 577.9906, found 577.9903.

2-((5-1-4-(1-(4-1R-1-Z8H)-1-3F O 58)-4H-1,2,4-
=130 ER) LB ER(10d): UK, 0.38 g, IR 35%.
'H NMR (DMSO-d;, 400 MHz) d: 8.22 (d, J=8.4 Hz,
1H), 7.95 (d, J=8.0 Hz, 1H), 7.80 (d, J=8.0 Hz, 1H), 7.61
(t, J=7.4 Hz, 1H), 7.39~7.46 (m, 2H), 4.12 (s, 2H), 3.69
(s, 3H), 2.87 (brs, 2H), 2.34 (brs, 2H), 1.64~1.78 (m, 4H),
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1.46 (brs, 2H); *C NMR (DMSO-ds, 100 MHz) 6: 169.09,
158.26, 138.57, 131.95, 131.25, 129.19, 128.90, 127.96,
127.34, 127.15, 126.61, 123.57, 123.19, 67.77, 52.32,
36.50, 33.07, 24.66, 21.81; HRMS calcd for C,,H,Br,-
N;0,SNa [M+Na]" 561.9593, found 561.9595.
2-((5-1R-4-(1-(4-1R2-1-F5 H)-1-3F I HE)-4H-1,2,4-
=330 2R AR (10e): MUK, 0.40 g, WLE 38%.
'"H NMR (DMSO-d;, 400 MHz) J: 8.22 (d, J=8.4 Hz,
1H), 7.93 (d, J=8.0 H, 1Hz), 7.78 (d, J=8.0 Hz, 1H), 7.63
(t, J=7.4 Hz, 1H), 7.55 (d, J=8.4 Hz, 1H), 7.48 (t, J=7.6
Hz, 1H), 4.09 (s, 2H), 3.70 (s, 3H), 2.98 (brs, 2H), 2.49
(brs, 2H), 1.74~1.82 (m, 4H); *C NMR (DMSO-d,, 100
MHz) J: 169.08, 157.98, 136.55, 131.81, 131.67, 129.04,
128.52, 127.67, 127.40, 127.25, 126.32, 124.16, 123.16,
75.72, 52.29, 38.49, 33.06, 22.55; HRMS caled for
C,0H19Br,N;0,SNa [M+Na]" 547.9436, found 547.9439.
2-((5-P-4-(1-(4-TR-1-ZE5E)-1- 38 T %)-4H-1,2,4-
=3I ER) 2B R ER(10f): (A, 0.66 g WiE
65%. m.p. 133~135 ‘C; '"H NMR (DMSO-d,, 400 MHz)
5: 8.21 (d, J=8.4 Hz, 1H), 7.97 (d, J=8.0 Hz, 1H), 7.91
(d, J=8.0 Hz, 2H), 7.66 (t, J=7.6 Hz, 1H), 7.54~7.58
(m, 1H), 4.08 (s, 2H), 3.70 (s, 3H), 3.28 (brs, 2H), 3.06 (s,
2H), 2.04~2.09 (m, 1H), 1.86~1.91 (m, 1H); *C NMR
(DMSO-d;, 100 MHz) d: 169.10, 158.00, 134.85, 131.83,
130.98, 128.73, 128.14, 127.74, 127.62, 127.50, 127.38,
124.75, 123.24, 67.18, 52.32, 33.70, 33.09, 15.35; HRMS
caled for CioH;sBr,N;O,S [M+H] " 511.9461, found
511.9451.
2-((5-P-4-(1-(4-TR-1-ZE5E)-1- I R 5)-4H-1,2,4-
=IE3-BEER) R R (10g): AR, 0.60 g, WrF
60%. m.p. 129~131 ‘C; '"H NMR (DMSO-d,, 400 MHz)
5: 8.98~9.02 (m, 1H), 8.19~8.23 (m, 1H), 8.07 (d, J=
8.0 Hz, 1H), 7.94 (d, J=8.0 Hz, 1H), 7.72~7.76 (m, 2H),
421 (s, 2H), 3.61 (s, 3H), 2.00~2.03 (m, 2H), 1.83~1.86
(m, 2H); “C NMR (DMSO-ds, 100 MHz) J: 168.36,
152.88, 133.05, 132.12, 131.63, 131.30, 130.55, 129.04,
127.85, 127.49, 127.35, 125.31, 123.92, 52.46, 39.07,
34.33, 15.34; HRMS calcd for C,sH;¢Br,N;0,S [M—}—H]+
497.9304, found 497.9311.
3.2.8  2-((5-i% -4-BAX-4H-12,4- = 3- B ) BR) T 8%
1la~11g 494 m&
] [ R FEM PN 10a~10g (0.4 mmol)F1 MeOH
(10 mL), F=& FIIAH LiOHH,0 (0.34 g, 0.8 mmol)
K1 mL)ECHI ¥, 15 =65 T e, TLC A E
B ER (S h W), NIREPIEAIKK(50 mL)
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W MR SRR AT pH N 1~2. H CH,ClL, 3 HL
(@5mL X 3), &AM, KRR T, HhiElEE
W, TEREFE RN LR KR, FRRME AN EN
[11b, V(EtOAc)/V(MeOH)=1/2]8k# T [11a F1 1le~
11g, V(EtOAc)/V(n-hexane)=1/11#34L &%) 11a~11g (1)
afifh.
2-((5-1R-4-(1-(4-VR-1-Z5 F%)-1- Ik 2, 8 )-4H-1,2,4-
=3I R) ZBR(11a): AR EE, 029 g, R 75%.
m.p. 177~178 C; 'H NMR (DMSO-ds, 400 MHz) ¢:
12.82 (brs, 1H), 8.24 (d, J=8.4 Hz, 1H), 7.96 (d, J=8.0
Hz, 1H), 7.73 (d, J=8.4 Hz, 1H), 7.63 (t, J=7.6 Hz, 1H),
7.43~7.48 (m, 1H), 7.17 (d, J=8.8 Hz, 1H), 3.98 (s, 2H),
2.10 (s, 6H); HRMS calcd for C,;H,¢Br,N;0,S [M+H]"
485.9304, found 485.9304.
2-((5-1R-4-(1-(4-VR-1-Z5 F5)-1- . FL N FE )-4H-1,2,4-
=3I LFR(1Ib): A EBIIE, 017 g, IR 82%.
'H NMR (DMSO-d;, 400 MHz) d: 12.80 (brs, 1H), 8.24 (d,
J=8.4 Hz, 1H), 7.96 (d, J=8.0 Hz, 1H), 7.60~7.67 (m,
2H), 7.42 (t,J=17.8 Hz, 1H), 7.16 (d, J=8.8 Hz, 1H), 3.98
(s, 2H), 2.62 (brs, 4H), 0.58 (brs, 6H); HRMS calcd for
C1oH,oBr,N30,SNa [M+Na] " 535.9436, found 535.9434.
2-((5-1R-4-(1-(4-1R-1-ZEH)-1-IE N & T %8)-4H-
1,2,4-=M-3-35) %) 2B (11e). A EAR, 0.17 g, g
78%. m.p. 146~147 ‘C; '"H NMR (DMSO-d,, 400 MHz)
: 12.80 (brs, 1H), 8.24 (d, J=8.0 Hz, 1H), 7.94 (d, J=8.0
Hz, 1H), 7.67 (d, J=8.0 Hz, 1H), 7.61 (t, J=7.6 Hz, 1H),
7.40~7.44 (m, 1H), 7.16 (d, J=8.8 Hz, 1H), 3.97 (s, 2H),
2.58 (brs, 4H), 1.41 (brs, 1H), 1.16 (brs, 1H), 0.81~0.85
(m, 8H); HRMS calcd for C,;Hy;Br,N;0,SNa [M—I—Na]+
563.9749, found 563.9740.
2-((5-1R-4-(1-(4-VR-1-Z53)-1-FF O 58)-4H-1,2,4-
=3I L FR(11d): AR, 0.16 g, IR 75%.
m.p. 157~159 C; 'H NMR (DMSO-d;s, 400 MHz) ¢:
12.86 (brs, 1H), 8.22 (d, J=8.0 Hz, 1H), 7.95 (d, J=8.0
Hz, 1H), 7.80 (d, J=8.4 Hz, 1H), 7.58~7.62 (m, 1H),
7.44~7.45 (m, 2H), 4.01 (s, 2H), 2.88 (brs, 2H), 2.35 (brs,
2H), 1.65~1.78 (m, 4H), 1.46 (brs, 2H); HRMS calcd for
CaoH,oBr;N3;0,SNa [M+Na]" 547.9436, found 547.9429.
2-((5-1R-4-(1-(4-VR-1-Z53)- 1 - PR [ F8)-4H-1,2,4-
=3I LR (11e): A ELEE, 0.14 g, IR 70%.
m.p. 120~121 C; 'H NMR (DMSO-d;, 400 MHz) ¢:
12.82 (brs, 1H), 8.21 (d, J=8.4 Hz, 1H), 7.92 (d, J=8.0
Hz, 1H), 7.78 (d, J=8.0 Hz, 1H), 7.58~7.65 (m, 2H),
7.49 (t, J=7.6 Hz, 1H), 3.99 (s, 2H), 2.99 (brs, 2H), 2.49
(brs, 2H), 1.80 (brs, 4H); HRMS caled for C,oH;;Br,N3-
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0,SNa [M+Na]" 533.9280, found 533.9277.
2-((5-1R-4-(1-(4-1R-1-253)-1-31 T Jk)-4H-1,2 4-
=3B LR (1) A BEE, 0.15 g, IR 73%.
m.p. 161~162 C; 'H NMR (DMSO-ds, 400 MHz) §:
12.83 (brs, 1H), 8.21 (d, J=8.4 Hz, 1H), 7.97 (d, J=8.0
Hz, 2H), 7.91 (d, J=8.0 Hz, 1H), 7.65 (t, J=7.4 H, 1Hz),
7.56~7.60 (m, 1H), 3.99 (s, 2H), 3.30 (brs, 2H), 3.05 (brs,
2H), 2.04~2.10 (m, 1H), 1.84~1.91 (m, 1H); HRMS
caled for CigH¢Br,N;0,S [M+H] " 497.9304, found
497.9307.
2-((5-P-4-(1-(4-TR-1-ZE5E)-1- IR R 5)-4H-1,2,4-
=330 ) LR (11g): FIEE R, 0.14 g, 1K 75%.
m.p. 207~208 C; 'H NMR (DMSO-ds, 400 MHz) ¢:
12.93 (brs, 1H), 8.99~9.01 (m, 1H), 8.21~8.23 (m, 1H),
8.08 (d, J=8.0 Hz, 1H), 7.94 (d, J=8.0 Hz, 1H), 7.72~
7.76 (m, 2H), 4.13 (s, 2H), 2.00~2.04 (m, 2H), 1.83~
1.86 (m, 2H); HRMS calcd for Ci;H14Br,N3;0,S [M—i—H]+
483.9148, found 483.9144.
329 2-((5-i%-4-FAX-4H-1,2,4- = -3- 2 )5 T BR 4R
2a~2g &9 4k
1] [B JEE B PN 11a~11g (0.28 mmol, EFHFRE
R 2 /NS S 4 60)RT MeOH (5 mL), T %75 N & hn
A NaOH (0.1120 g, 0.28 mmol)H17K(0.5 mL)HI7KIAW,
0.5 h. SRJEFEE S 28 KA 2BV, AR
CH,CL, ¥R 5 R 22 22 571(5 mLX5), FrffikR¥I1E K
TR BT RIS 2a~2g M4l
2-((5-¥R-4-(1-(4-1R-1-Z8 ) - 1-H 3 2 58)-4H-1,2,4-
=30 A FREN(2a): I EEIEA, 0.14 g, K 100%.
m.p. 103 ‘C (dec.); 'H NMR (DMSO-ds, 400 MHz) §:
8.23 (d, J=8.4 Hz, 1H), 7.95 (d, J=8.4 Hz, 1H), 7.72 (d,
J=8.0 Hz, 1H), 7.62 (t, J=7.6 Hz, 1H), 7.45~7.49 (m,
1H), 7.22 (d, J=8.8 Hz, 1H), 3.80 (s, 2H), 2.10 (s, 6H);
BC NMR (DMSO-d;, 100 MHz) o: 170.01, 160.31,
138.49, 131.78, 131.12, 129.43, 127.91, 127.60, 127.20,
125.65, 123.50, 123.23, 65.35, 37.28, 29.47; HRMS calcd
for C;;H;4Br,N;O0,S [M — Na]  483.9158, found
483.9160.
2-((5-1R-4-(1-(4-TR-1-ZE FE)-1- £ FL N FE)-4H-1,2,4-
—-3-JE B LR EA(2b): H A, 0.15 g, YEE 100%.
m.p. 165 ‘C (dec.); 'H NMR (DMSO-ds, 400 MHz) J:
8.24 (d, J=8.4 Hz, 1H), 7.95 (d, J=8.0 Hz, 1H), 7.58~
7.65 (m, 2H), 7.43 (t, J=7.4 Hz, 1H), 7.22 (d, J=8.8 Hz,
1H), 3.69 (s, 2H), 2.61~2.62 (m, 4H), 0.58 (br s, 6H); '*C
NMR (DMSO-ds, 100 MHz) d: 169.78, 160.94, 136.77,
131.79, 131.42, 129.04, 127.97, 127.88, 127.40, 127.33,
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127.12, 123.20, 123.17, 70.99, 39.23, 27.58; HRMS calcd
for CioHisBr,N3;O,S [M — Na] =~ 511.9471, found
511.9472.
2-((5-1R-4-(1-(4-1R-1-ZE ) -1-1IE N & T %8)-4H-
1,2,4-=M-3-F5)E) 2R (2¢): BT, 0.16 g, W
100%. m.p. 155 C (dec.); 'H NMR (DMSO-ds, 400
MHz) §: 8.23 (d, J=8.4 Hz, 1H), 7.94 (d, J=8.0 Hz, 1H),
7.66 (d, J=8.4 Hz, 1H), 7.60 (t, J=7.6 Hz, 1H), 7.41~
7.45 (m, 1H), 7.22 (d, J=8.8 Hz, 1H), 3.71 (s, 2H), 2.58
(brs, 4H), 1.41 (brs, 1H), 1.17 (brs, 1H), 0.81 (brs, 8H); "*C
NMR (DMSO-ds, 100 MHz) J: 170.05, 160.70, 137.15,
131.78, 131.36, 129.06, 127.96, 127.81, 127.40, 127.09,
123.19, 123.1 70.32, 38.78, 37.66, 13.93; HRMS calcd for
C,1H»B1N;0,8 [M—Na]~ 539.9784, found 539.9779.
2-((5-1R-4-(1-(4-VR-1-Z53)-1-FF O 58)-4H-1,2,4-
=3I ER) ZFREN(2d): A, 0.15 g, UK 100%.
m.p. 116 C (dec.); 'H NMR (DMSO-ds, 400 MHz) ¢:
8.21 (d, J=8.4 Hz, 1H), 7.94 (d, J=8.0 Hz, 1H), 7.80 (d,
J=8.0 Hz, 1H), 7.59 (t, J=7.6 Hz, 1H), 7.51 (d, J=8.4
Hz, 1H), 7.44 (t, J=7.6 Hz, 1H), 3.79 (s, 2H), 2.88 (brs,
2H), 2.36 (brs, 2H), 1.77~1.80 (m, 2H), 1.65 (brs, 4H),
1.46 (brs, 2H); *C NMR (DMSO-d,, 100 MHz) 6: 169.65,
160.37, 138.65, 131.92, 131.36, 129.12, 128.01, 127.85,
127.35, 127.07, 126.64, 123.72, 123.09, 67.43, 37.80,
36.57, 24.68, 21.97; HRMS caled for CaoH;sBr,N;0,S
[M—Na]~ 523.9471, found 523.9471.
2-((5-1R-4-(1-(4-VR-1-Z83)- 1 - PR [ FE)-4H-1,2,4-
=3I LR E(2e): I, 0.15 g, WK 100%.
m.p. 120 ‘C (dec.); 'H NMR (DMSO-ds, 400 MHz) ¢:
8.21 (d, J=8.4 Hz, 1H), 7.91~7.93 (m, 1H), 7.76 (d, J=
8.0 Hz, 1H), 7.60~7.67 (m, 2H), 7.50 (t, J=7.6 Hz, 1H),
3.69 (s, 2H), 2.99 (brs, 2H), 2.49 (brs, 2H), 1.79 (brs, 4H);
C NMR (DMSO-de, 100 MHz) 6: 169.75, 160.71,
136.86, 131.81, 131.74, 129.05, 127.64, 127.40, 127.23,
126.30, 124.30, 123.04, 75.23, 38.99, 38.57, 22.68; HR-
MS calcd for C;oH;4Br,N;O,S [M—Na]  509.9315, found
509.9309.
2-((5-1-4-(1-(4-1R-1-Z8H)-1-38 T £5)-4H-1,2,4-
=3I ER) L FREN(2D): A, 0.15 g, YR 100%.
m.p. 134 C (dec.); 'H NMR (DMSO-d,, 400 MHz) §:
8.19 (d, J=8.0 Hz, 1H), 8.04 (d, J=8.8 Hz, 1H), 7.96 (d,
J=8.0 Hz, 1H), 7.90 (d, J=8.0 Hz, 1H), 7.63 (t, J=7.6
Hz, 1H), 7.56 (, J=7.6 Hz t, 1H), 3.78 (s, 2H), 3.30 (brs,
2H), 3.04 (brs, 2H), 2.03~2.08 (m, 1H), 1.82~1.88 (m,
1H); “C NMR (DMSO-d,, 100 MHz) J: 169.78, 159.95,
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135.06, 131.82, 131.07, 128.69, 127.60, 127.52, 127.47,
127.39, 124.99, 123.15, 67.79, 37.31, 33.74, 15.38; HRMS
caled for C;gH4Br,N;O0,S [M—Na] 495.9158, found
495.9159.

2-((5-P-4-(1-(4-TR-1-ZE5E)-1- I R 5)-4H-1,2,4-
=3I ZREN(2g): I ELIEAE, 0.14 g, R 100%.
mp. 172 °C (de.c); 'H NMR (DMSO-ds, 400 MHz) o:
9.04~9.07 (m, 1H), 8.18~8.21 (m, 1H), 8.08 (d, J=8.0
Hz, 1H), 7.93 (d, J=8.0 Hz, 1H), 7.69~7.74 (m, 2H),
3.93 (s, 2H), 2.04 (s, 2H), 1.80~1.83 (m, 2H); *C NMR
(DMSO-ds, 100 MHz) d: 169.15, 154.42, 133.38, 132.19,
131.66, 131.28, 130.00, 129.06, 127.80, 127.43, 127.30,
125.44, 123.77, 38.95, 38.50, 15.45; HRMS calcd for
Cy7H1,B1,N;0,S [M—Na]  481.9002, found 481.9004.
3.3 fHMEMEM

1 AR AL &) 2a~2g FHHIAE € R I8 T URATI K]
HEK293 4 fil % [8-"*C IR ER (I (1 7 2R E AN Rk
A% URAT1 RSN E, FIH lesinurad 1 4H
PEXF AU Rtk & 0% URATL 40 3 2 DL ]
7 J& (half maximal inhibitory concentration, ICso) KK 7.

45 Bh#1 B} (Supporting Information) fif 5 i & 7= fl
FEAR SO T & B34 AR 'TH NMR AT PC
NMR i, X 2e bkl nr DL e % AT ) 3k (http://sioc-
journal.cn/) I T #,
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