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etc., caused by malaria parasites.
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(54) Title: PENTABASIC DIHYDROGEN HETEROCYCLIC KETONE DERIVATIVE AS DHODH INHIBITOR AND USE
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(57) Abstract: The present invention relates to the synthesis and use of a pentabasic dihydrogen heterocyclic ketone derivative of
general formula (I) used as a DHODH inhibitor for Plasmodium falciparum, and the compound related to the present invention can
be used for the treatment and prevention of diseases related to DHODH, comprising treatment for parasitic diseases, such as malaria,
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Y& 5 DHODH #1558 e — S W38 49 K v

PR U
AR g FIEPA T UK, R AR By DHODH #1571 1) = 20 18 Wy i A1 7 420
A s S N

TR EOR

JE P (Malaria)s £ 350N Wiy A Jid B BT 5 IS 1 SR AR G0, H AT DR 2 3k
i N SR AR REI 1) 82— o H AT (R IR I 23 b O Bl e i e, R R,
Z e S o LR, ORI R I 25 1) ARV 2 — AR A A e,
IR, G, RTME/RMEIRAESE: JE R RS MAE A, e U A, A0 B
2, JEOFRRR MBI, I AR ERR e R R, HRET I ENEE. B EE
HABGRP S G, Wi rEmkds L FoR i 7-50 57 R L DNA B &I E iy 2-5
ST, MR A £ DNA B XURTEM 2 7], 5 DNA JE R &4, AIiFHLIE DNA
I H1E RNA Bk, S BEFIHI IR 5 NJE i 1UK) DNA 5 RNA, H TFHRING
B, T R I . B, RAEVFE2 A, A IRE RS S R AT E N
JUE 25D 25 B0 AE PRI 2%, A7 S8 DR AP = B T3 s iy e e ik,
I 3 2R AR TR B B S AT A AN s AR (W, T.; S. Nagle, A K.
Chatterjee, A., Road Towards New Antimalarials - Overview of the Strategies and their
Chemical Progress. Current Medicinal Chemistry 2011, 18 (6), 853-871).

TR ME— AR T2, CEN A NBUERAY, FRIE AT RE
PRAEZR SR 1 D B T A4 P9 A7 B0 7 8 3R UM e St JURE B0, AR R S8 94 R
W 7 AT E & 2 97 AN W0 B ok 1 20U MG B2 (Bastman, R. T.; Fidock, D. A,
Artemisinin-based combination therapies: a vital tool in efforts to eliminate malaria. Nat
Rev Micro 2009, 7 (12), 864-874).

G4k, BUIIE IR 250 £ JE e WE RE TR Jt AR IR g, BE i T P T
IR LE B AR, SR D Al e AT G IR R A AR T 2. R4, B
BN HIE i RAESUA I R E ,  #onT BH KT f% #% (McKie, J. H.; Douglas, K. T.; Chan, C.;
Roser, S. A.; Yates, R.; Read, M.; Hyde, J. E.; Dascombe, M. J.; Yuthavong, Y.;

Sirawaraporn, W., Rational Drug Design Approach for Overcoming Drug Resistance:
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Application to Pyrimethamine Resistance in Malaria. Journal of Medicinal Chemistry
1998, 41 (9), 1367-1370). I bR b F T Fil e s AR B IR BT = R 697 AHBEAE T 24
JE R RAR S B AL AW & F B Y el 2 siUb A AEIRYS . KB
i Js VLK Al 2R e i) LSRR B AT, Rk, ST e e e, MRk, e ke
PG 10 8 M D T S LS R R S A A R A B R A R B

TETLTE R I A — B Bk Y B A OB T 26k AR B (McConkey. A; Fishwick C.
W. G; Johnson A.P.; The first de novo designed inhibitors of Plasmodium falciparum
dihydroorotate dehydrogenase [J].Bioorganic & Medicinal Chemistry Letters. 2006, 16:
88-92) , e — S FLIE R A AT HA AL D FUIR IR I — FiBg, iZId R s T ne
MK BOEAR BB DU 25 [ N, R DHODH A2 1% IR W WE 5 ) OC BB, [7) I i 2 35 A
A E— (A SIS R AR R FLIE IR ER, 1S B NE WK A A R R
FIL R NI I R S FLTE BRI AU O T2tk i b, A AL i Fe 7 R
EHRE T2, AEit EiF, DHODH 27 APy, BRI N-Kui ) o -85 52 454
DR C-AR i (¥ o / B AR &5 849 . DHODH M 1k N-2A iy 1) A R &5 #4) B 70 2 0L 1 Y
T C-AR i D) ) A A T B 224 R . /E DHODH BRI BA7 A A 1
HE P EM (Flavin mononucleotide, FMN) DL A HHHEE Q (CoQ) W4 &7 M. Hif#
Wi E R W RN e B T ATLNE RO IR N LR IR, I FMN %% 1%
SR AR T4 FMNH, 2 J57E CoQ MIPEAT T, FMNH, & A= i & 75 A 3%
M5 FMNo AE AT ] LS ) sl DN 7 56 4 PR 45 5 i AL & 0 #T LLEH T DHODH 1)
{ERT, AT FH T DNA s RNA (& M. & MEE JR R DHODH i 57 2258 i FH e
Jo A A AR E ) RS, AR J PR SR A AR T BRI E R AT A .

PEAN, R T RE 7 ARG, W e R T DA R KA @ AR AR AR AT 2
{EE PR o A PN 4l e, B TS B TR R 40 . B-ybk L 40 e DL R R 4 i, A
s B AR T W E ) Sk B B AR SR AT R o X AE 1S DHODH 14 571 7T LAAE Ay
040 M 38 570 T R DL R RS S S I S IR YR 7 . i T DHODH X DNA AT RNA
AR AR AL, AR IR Y 2 S RS s T AR . B

(Proceedings of the National Academy of Sciences 2010, 107 (29), 12828) £, ki

& DHODH i < 51 p53 MU Y, af H T A8t 5 30k (Annals
of the Rheumatic Diseases 2006, 65 (6), 728-735) &5, DHODH K4 #In] LLBH 1E TNF
7 SR SR NF-x B BR1L, $IH] AP-1 F c-jun N-2K it 85 (1 BRGS0, S 28440
il TNF 53 00 40 M 5 T2 J

DL A LR R 105 DHODH M5 (w52 7 1 8 A 1 i (Biochemical
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pharmacology 1988, 37 (20), 3807-3816 ) HiL7E %] DHODH 1] il 371 (¥ i 57 3= 22 22 £ %] CoQ
g AL A AT RS, HLP Brequinar 1 Leflunomide © 42 N TR . Brequinar H T3t
g RS B A S R I AE F2 2 )R, {H Brequinar Y97 & A, HLIBEE IUHT SO A
= A DRG AN, FHglRM /M. R R KEER, BRET HAERK R
Z M. Leflunomide 1~ 1998 4 L1y, X2 Fh B &5 i, &8 B ER aEMt
J2 A AR e S R S AR SRR AT, IR IR B R TR 4B . SRR R R
TR, IR T AR R .

Hegnl it Al DHODH #5187 ¥ 77 150 Bl % SCHRIE il 25 L, 6045 2R KU
P95 % (Herrmann, M. L.. Schleyerbach, R.fll Kirschbaum, B. J., Leflunomide: an
immunomodulatory drug for the treatment of rheumatoid arthritis and other autoimmune
diseases. Immunopharmacology 2000, 47 (2-3), 273-289) . #iln % (Fitzpatrick, L. R..
Deml, L.. Hofmann, C.;. Small, J. S.. Groeppel, M.. Hamm, S.. Lemstra, S.. Leban, J.
M Ammendola, A., 4SC-101, a novel immunosuppressive drug, inhibits IL-17 and
attenuates colitis in two murine models of inflammatory bowel disease. Inflammatory
bowel diseases 2010, 16 (10), 1763-1777) . RL ML B RIE (Kulkarni, O. P.. Sayyed,
S. G.. Kantner, C.. Ryu, M., Schnurr, M., Sardy, M.. Leban, J.. Jankowsky, R..
Ammendola, A.f1 Doblhofer, R., 4SC-101, A Novel Small Molecule Dihydroorotate
Dehydrogenase Inhibitor, Suppresses Systemic Lupus Erythematosus in MRL-(Fas) lpr
Mice. Am. J. Pathol. 2010, 176 (6), 2840-2847) . 3 55 X715 & (Kaltwasser, J. P.. Nash,
P.. Gladman, D.. Rosen, C. F.. Behrens, F.. Jones, P.. Wollenhaupt, J.. Falk, F. G.
1 Mease, P., Efficacy and safety of leflunomide in the treatment of psoriatic arthritis and
psoriasis: A multinational, double-blind, randomized, placebo-controlled clinical trial.
Arthritis & Rheumatism 2004, 50 (6), 1939-1950) . 4387 (White, R. M.. Cech, J..
Ratanasirintrawoot, S.. Lin, C. Y., Rahl, P. B.. Burke, C.J.. Langdon, E.. Tomlinson,
M. L.. Mosher, J.# Kaufman, C., DHODH modulates transcriptional elongation in the
neural crest and melanoma, Nature 2011, 471 (7339), 518-522) . BHiHE)¥ (Makowka,
L.; Sher, L.; Cramer, D. The development of Brequinar as an immunosuppressive drug for
transplantation. Immunological reviews 1993, 136, 51) . 'B/NERE W ({85, sk,
RFKEF BN EROR IR RO SRS, SCHIBE S22, 2006(15)) 5 5o

KA
F $5 DHODHH il 71| 5 A2 T DHODHBENA Sy 1) 5l B 25 & O 48 45 & 10 J5L 21, Hi 5]
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o HA — R ) Sk AT — AN K B 2 78, 3K A 45 44 4 e AT AT LA 2o 45 6 A 4l
Q456 N4 H (Deng, X.; Gujjar, R.; El Mazouni, F.; Kaminsky, W.; Malmquist,N. A.;
Goldsmith, E. J.; Rathod, P. K.; Phillips, M. A. Structural plasticity of malaria
dihydroorotate dehydrogenase allows selective binding of diverse chemical scaffolds.[J].J.
Biol. Chem. 2009, 284, 26999-27009). #1t, 4K W ANLERT I TAE 45512 H - HE L
Bt . AN T AEYEITNEMECR, RIL T /& B MR — R 5 T
JC AR B RAT A, SR ARSE A AN [F) T DU SRR TE 1 v v S M R
DHODHAIH 5« Frp i) — 2840 & W) 15 40 Hg A1 B 2 =5 B30 e Jot KR4 J ek 1 vl
MG, BRI, 2R SUEY, ARUNRIEEGHT —

RO R —AFAMATEY, SHEnT.
R3
X3

=

R1

Xa
R? |

£

X% H O, S, NH Ml CHy;

X, % H O, S, NH, NOH, C1-C6 W& #;

R'#E [ H, CI-C10 $i3E, C10 LU N ARMRIEEE, (U055, sk, &Ik,
NR'R®, K%

R*IE A H, C1-C6 ki3, C2-C6 NMURIRIE, C1-C6 kidEdkIL, [T B 2K H
WEAE, FRIL, ZIEPREE, Cl-Ce Wi AEikAE, C1-Ce btz Zbist, BAE, Cl-Cé ki
0, C3-C8 BAfrdhad Fhiedi, C3-C8 Fifrlk-C1-Co frlbad Fhpedk, C3-C8 Fifrlk
-C1-C6 Je 5 ALk

R H H, C1-C6 %k, (TIEHACH C2-Co RERIEEE, C1-C6 pidEikE, 1T
HHARK S LI, FRIE, EIEIL, C1-C6 priidEmat, Cl1-C6 ZILmEE, I,
C1-C6 i 2k;

RYFI R’ A7 (% A H, C1-C6 %idk, -C(O)NHR®, C1-C6 JrfalEPdt, i
REBEEE, C2-Co NHFEIL, (FIRIURI TR, C1-C6 frEikEs, (T BRH 2K H
WEAL, AFREURIIAL IR, EIEBURI AR AL, C1-Co6 Ll AR p I

R® 3k [ 1T 3 BUA (55 35 R 328 BUAC R 2 B35

EPLE SR, iRt & Wik B &9 -

X1
o S~
N

H R2 I
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X% H 0, S, NH il CH,;

R*IE A H, C1-C6 ki3, C2-C6 NMURIRIE, C1-C6 kidEdkIL, [T B 2K H
WEAE, FRIL, ZIEPREE, Cl-Ce Wi AEikAE, C1-Ce btz Zbist, BAE, Cl-Cé ki
AL, C3-C8 MRtk S dk, C3-C8 Midk-C1-Co fidtad Fhpedt, C3-C8 Ffpidk
-C1-C6 Ht |

R7 3k A ATEIUR 105 3k, AT BRI 07 ZE B, AT IR AR K & B A IR S 3
AR P LR IE, R IEHUAR 1 05 43k, C1-C3 BehEHie ik

AT, “REEE T TR IR BE K O 1- 10/ B R T TR ST B R B e e 3, R
HR -6 IR EAIE R 14 B3 R JR 1 I b dE o “BRBEEE TR BRRbE 2L, Ok
P 3 1 HOE N 3-8 o AP E M e A AR IR B . BR TR MR PR
b7 Nl o

A, CORMIRRIE 7 A R SR B R . B T R S B S T 2-10
AR IR T b &b @ R AN R I TR — A BB R . 0 A R
A 2- 4R A T IS . LR B IG EE S R EE . 1R 2R . 2-FI 3100 38 1-
TR A 2- TR

AP “BeEE o te EAE BB A 2- 10 R R, o B b R B *%%A%
JiFZ B &0 — DB EEA . PRI & 5 2-4 R R 1 1Pk . LR g ik
BHECHRFE . 1-PPeE . - 2- T BeBE . 2-TA Rk L 1-T BRBEFI2-T Sk

R, CO5EET RS A ORI AN R IR I RER . WA E =I5 R, AR
BLOZREL R, B, EIE. A, WEMZEE. SRS, YR AT Tk Mk
154 (i, 1. 20 3. 48050 6 B BT RIBARZERUA: Kz C1-CAfEEE. C1-C6
W ERE S OB RS . I, AiNEE . &AL, BE. BRTE. KR IUR IR (=5
HEED R (Bn = P 3E) A, CL-CAkis . HiZk. Cl1-C4
BEIESRAE . -SFsy WMKEE . EIERUR I D72 (P TIE IR 2R | TR IEEUAR I
I (NI AR I AR 43D AR I BRI R4 2k . Bldn, D5 kAT AR 1-31N 1L A
LSS AR . &l B, Cl-Cafidh, —H T, ML, ML, K&, §
SRR I 2R3k . 2R AU B e BRI R SR . SRR R AR A

AP AR S “ 2 AL 7 Fe i — B -G BR G5 1, 7RI b ] DL 05 IR B
ETF IR, JF HHARIE & A 320 MR, BREESH 5-14 MR, Hph b
I M HMRERZ TR 4 NMEEH Oy SHIN AR 7o &S0, JRHERH -k
WRIGIE . WEW L. MEWE IR MEng e dE . PRMEEL. MRIE . WEMeL. PUMEIE . MM



10

15

20

25

30

WO 2013/075596 PCT/CN2012/084556

SPEMERE MM L ML AL L MENEIL . MEMEAL . WABEIL . ZWRAL. PEMRIL . R

WElRBbk IR . R JFWEME L . AOOTUEMRL | SOOTHE L . SROFIE R . W MRRE L e
TORIFMEwY . A REEM 12-W R AR RSO, ZRERIR AR 1-3 A
SCHTIE T HUARFEBUAR

ASCFTE R IARE “HRIEF7 B5 0. SHAIN. LA T& NK, N R
LA — 2t i &80 C1-C10 HeE i B P AR . %R v & S |, b S JR—+ mr BLgk
— B HF I C1-C10 KEFE 35 [H Bra At .

AL AR GE “ 205587 B8R “ 05 i 4R EE” Fdn Bk B D5 s M IR
SEIOLIAIL, GLFE(HONPR TR 2k . MEMY L, MEng 3L, nmbmEdk. DEMRIL . mEMEIL . mkiE
B WEIERESE

AR RIS “ 2= WREHE . & B,

BRAE A UG, ASCHTAE R RIS “ATIEEUR I g BT B ) 2 A AT AT I b
154 GEF N 1L 28034 AR R: C1-C4 Hidk, RE. WHE.
Cl-C4 fA . 5. R, &5, BE. BE. Cl-Co B, BHIE., i EIAK
Cl-C4 Hidk (B =3 T A . C1-C10 Fiflpist (i fusmbn 3L , C1-C10 fift
PR E ) o T4 EE) , BN C1-C4 Lifl 2k (i =g T4 3k) o 3R
RN Cl-C4 BEEE.

R, BERE (EIEHRE A S BUEAN AN —ES, 1F “Cl-Cebitk
-CO-NH-" #:[H . “C3-C8H HiFE-CO-NH-" 5 “C3-C8IF fiF-C1-Co%iH:-CO-NH-"
ANBIE B S AR OR R T B . SRS NIRRT BRREIE . IR B
NN e

AR, WEEE B & BRSO B — A, WA -6 R IR T, AL -4 Bk
J3 7o AR BEE AR RN R T B, SR

A% R AR 4k A ) AL FE A 2L X, R SFIO, X WO &4 o

A ARG A4 A 4 BAE S SE RN HI AL &4

TER LS 7 X, ARSI A BB G 14—21,

AR AR B AL A M) BAE RN C 1-Cok S5 BRI (9] 0 A B R 3 L LS B
AR IE BRI, IR FABERILSE) | Cl-CORFEMmEE (fln FBERGIE, LW,
WAL, TR, RN BERGEE, RN RIS MALE ).

AR AR A A AR R -NH-AT 328 BUFC IR 25 3 L -NH-T 25 BUAR (19 28 5 | -NH-
LB A e 5 . -NH-F 26 BRI DY & A 2% 25 Bl-NH-A 206 A PR v bk 2 1 4
a0
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AR AR R A5 ) P AL RS R R AT A (1) 28 3 B 2R3 b (R AR Ay ok 22
FHRHICI-CA%tEE . Cl-Cafi . Cl-CAtEERINED

TEARE SR T, AR BAEFEX HSHO, X, h0, RENH, RZNCI-Cokr s H I
B (I AR R AL . SRR EIE, BRTNAUEEIRAE, BRI AR IREE D | C1-Co%
BEPRHE (BN R, CWERGHE, TNBERGEE, TR, MRAMERGEE, PRV BRI
2, RUG-NHATIEBUCHI 285 . -NHATEEUCHIZ5 95 . -NH-{T s B i — & fk
3%, -NH-{T3% BUR A DU S0 253 s -NHAT R BUR IR L AL & 4. 0k i,
RUPT 5 B I 25 3 s 25 3 R BRI N o 28, i BRI CT-Cake 3k, C1-Cakidt
C1-CApts It .

LESEARIE I SEHERI P, X o MSHIO, X h0, RONH, RZCI-COREAFEIE (f)
AR . CEIEIRAES) , RUN-NH-ERBUR I 2 HE . -NH-(E B 285
-NH-EZE B &AL B2 . -NH-AF 28 B ¥ DY S04 25 2k B -NH- 1T 26 B 19 1 0k 5
RENERAEAR, FEHFI-3MEA/MR. AR, FE. MEAFEERN
BOREE., PRk, BURIEAL T3, 4R/Ekstr. RIER, itk &M et &5914—
21,

TR TR IE SR T, X, WSO, X, M0, RPAH, RN C2-CAbt b S It (1
W CEEFEIRFE, RN FEIRIE, IR AR5, RUG-NH-T % BUC Y 283 . -NH-
R I ZE2E . -NH-T BB 1) A ik . -NH-T 1B B 19 PO & 2% 2 B -NH-
AR P b i . SRR UE e AT HOEE, B A2 — 318 B i R CL-CAbi L1
BRI, ki, Frid bGP am4—21,

FESL R S, AR AL AP AR R R -NH-T B AR 1 256 . -NH-T:
HEEARH A A B AL . -NH-1T 2 B Y S 25 55 Bl -NH T34 U A s bk S 1 46 &
/P

AR IIME TR X 1 PRI S 1-67 B4 &, JoHARIE M HI R AE 50% LA Lk
et G5, o2, RRPLEVEELEY 1. 2. 4. 6. 7. 10, 22-25. 35,
38, 39. 44, 61 #162.

o

A% T 104 240 SR BA R 7 4 4 30
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R NH, &,RTONH&SHO['E _Bc RT@—NCS
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g wRES, RUVBZA Y PR EREARE, e X5 F S0 o7 3R
BE 1158 SCAHIR o A SIS 4 AR N 53 PT R0 I o ) 9% 7 B2, SR H A Ul ML A 1) 25 A
BALEW A IR, W& A K AL G . B, TS AR (JERDG A G —
SU A Rl I R T R SRR [J]. AR 25, 2004, 43 (2), 78-79)) FTIR Tk E A K

JiEN I aEy/ P
o O
g? LIOH-H,0 ;’\\f EDC, HOBt
COOCHs —eomind R1ONH COOH o

=L
L E R, RUGEZ Y b RS LIRSS, i 5 B DY IR AR
R AR RPME XS B0 CL-Cog B .

o) O
;\/// LiOH-H,0 q PPh, DEAD
_—
COOCHs  preormnd RTONH COOH —

T
L E R, RUGEZ Y b RS LIRSS, i 5 B DY IR AR
R AR . ROME XS B30 CL-Cokt S 35 B A .

)
A

NaH, 7 8 — 2.% o o wﬁ<:>ww
= = 1
_COOC,Hs ALHR R
o N

“COOC,Hs THF
C,H500C N
COOC,Hs

b E R, RUEBAT Y b A LB, ok 5 S 05 H AR
B 1€ AR .

AR Oy R M AMHEY, ZAEWE AR A BE A KB
AL S W B 255 B AT 2 i #, DA R 2o bl 45 52 (0 23004 BRI 5

AR AL GV 255 BT SR 1B T RS EA R T RN LR 5, B
HRS . ARREE. RS FERE. JLRE. WAKRE. SRRE®. WHRE.
J BEER Fh AN EL IR # s DL S anph B3k . = ORI R Wkt (TRIS, &) =
2D RIIN- Y5 B 10 1S 18 R LA AT ML B
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BARTFA NI TR AAHIE, A GUE AR 7] 1 58 A % W 2500 206 ) vh 4
PR R . — RIEOLT, ARRAMAE B 2% B R, XL
IR ORGE 2y, 8 IE20.00258]502 5% //A TR E . HEIFEEA T ORE S
290.012]10% 5. B, AL ORFIE R LLEFEL0.018]50%= 50, miF2490.15]102%
WHIAREY . BARENS T —RBEZR, BRA-FEZ R, 8 &HA0.1
50225, A EHL0.25F]10% 50 (1 A K B AL & W) s L AL .

AR B 25 W 20 A ) AT AT TS A S R 2 AR I D 2L, AR RORER T
WECHI A T4, Ber, &bk, WL, BEIEW, B, B, 8N, R, SR
SR A M, TR MR RIS B o 25 25 B b o B B — A Bk
ZARERI 25 & o X TR I 1697, A7 RCE S R DL SGE B DU 2 T AR S 9
A RMVREIRI 255 o X FER 25 5 rI AR B — Il R, B AT KR A S iR T T R4
Zjo (R AV IR RGN, (RS N T UCE RN RER. —RHERES
2RI 7 R O . 25 R0 B R A AR RS, e SR, JRATIRT IR
HK, RIT I, LRI RRIRTT AR POE .

AR W 25050 T LS T AR sl A, AR AT RE SR AR AR K AL S iR
ST . TR L)W b i b 2 AR

AR HEAGE W B A A T R TR T S TR & A DHODHA S /I #, Jo
L DHODHHJ I AH < B9 0% « 43, DHODHA G K% 2 BAadE. F4 M5, 1
FEEMIER . T HIE. UIBIER . IS SO RRHE UR M B A A AN i
ISR, W RAER Y L& R H B S Z 5% . DHODHA 3 (5 7
I AL HE H R B A 2 B R A S L 18 AR S N

H AR E, DHODHAN S H 9 A 5 (RN PR F o ECHE U . SR B . Bk,
FHYE . BERIER .. = HE. RRBHEXT R, SR, 4HRE (B RE A
WD BB CELRR 2 Bk R MR R R MRS N BRI L LA E B R R
L RO ERE L AR R ST R R

AR I 290 T A e 7 s . B, BARSR A, Hlk, HilEE,
WA, B VR T RS o s ORI, RS A B R A R A A,
VERF SR G . N R AE UL B I IE SIS, I TRORR S, 3RAF R EEE
FLs o

BTG IHENRE A ORL, A SR AN SR BORERE, T ER I Bl AR AR R
B B R k9 IR A BRI A LRGSR, I WvE R B, LA RORVE R .
INEVERY, OKRTER, DR EER, IR, mEk, WEAY4ER, BRNETIEA4ER,
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RIMIEAHRW, BOEROIMI LR, WIRTE, AT ], b b B e
¥y, DAROR W EEVERy, ACHCER SMmmb s el ile, BUBEER LR, Wig R .
4 B R B WS A R, i, REA, WA, BEARRR ERS, W BERE R IR S,
MR IR e B & W . W R T2, AT RLARSE AL AR T LR BT B &l A . A ik,
A DARY FH e 2 B 2RV VR XN LS A BT RTINS I, WA, R ORI i, 2R
L T RER/EC AR, BB G E A LI R BOR TR G . A T A T S R
A, WS Y AT A B, 1) ST R AT 4 3R AT R T R R A B R AT 4R R A
FHIR . w2 BRI SR AR R ER B R . i, A THIRANECA TR AE
W TR T R 2L

PRI, A BH A = 5 4 it —Fh v6 7 BB DHODHAY 3 15005 [ 7%, & 5%
A 45 45 T R BN B DU R B I AT S W ER A G4

95 24 J5 R AE AR AN B T A A0 J SR IR % P 2 U, R R AR R ) S B O
DA SE o IXBE TR AR T o, B, #ik, WA, BEEN, Ek, B, 8
. P, S EAN RS

A g WA 45 A8 g W) A TR IAY & ) A 1 2% 36 7 s Bl DHODH A 3 H 5 i 1Y) 24
Yyrh i A i

A WA A A e W] B TTAK &5 0 71 1 4 V6 9T BT B 9 JR RDHODHA 3 [
T3 FH IR 24 4 1) 3k

A R W I A A e W] A TER AR 5 0 A 1l 4 0 ih9E I RDHODHIG M H 1) 25 47)
(A & .

LR, ALEW-4. 6. 7. 10, 12, 16-18. 20-25. 35. 38. 39. 44, 61
6255t bk v T AT 7 v A &

HARSHEJ5 3
FELLN B S0 HFoReRE— 25 28 B U B A R B o X8 S 1 ] T+ Ui B AR A T
(EAN DA o 7 2 PR A% 5 B

Gl P
2-HUARR B -4- P s -4,5- — SUME WY -3-FR IR LR AR A AL S ) & ps i ) -

R‘*<::>*—NH2 ﬁ;£§f7 €% R‘*<::>F—NH§SH14£@57 BTC R—4<::>»—Ncs
i, 18h

Sf5,12h
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G 3 mmol FIHURZEZE T 3 mL AR, T 9 mmol [ = 446
F&, WM 15 mL B AR AGER, WIRBEEE 24 AN, AT B EE A, RhEE T R A,
B P EE IMNBERE T, N 10 mL (¥ =SB, &R IS A% A 1 mmol =
JEA 10 mL =S BRGNS R, AuEAR BRG ELRR T AL R AT R BRI R
Bl TR I, R 45% /04

LFED- B R G S -4- e s -4,5- A WEWy -3-FR B R AL S )& s ) -
(Faull. W.A.; Hull.R.; Some Reactions of Ethyl 2-Anil ino-4-0x0-4,5-di hydrothiophen
-3-carboxylate [J].J. Chem. Society. Perkin. 1981, 1078-1082).

O O R
CH;ONa S
w<:>ﬂms+m\)k/m/x Wi:L ~/ 0
0" CHs T DME H

COOC,Hs5

G TITE: BT 0.55 mmol A A [ AR AT T 452 ) DME 10mL, HY 0.55 mmol
[ 4-R B R W, HEBHE: 1 /N, 55 EL 0.5 mmol FYHUCACE =i SR BE W T 10
mL (%] DME, @SSR FEER I, KNV 6 /MT4ia, %+ DME, Ff#hmg A,
VLRI $hK PR SR SR, AN RAE T AT E T 0. BB mED, R A&
A=y 2R3k E R HOREE e USRS D SRR 1 e SCAH ]

R s R s
O o= oo " 10

N COOC,H; ~ MeOHH0 H  Soon
GITE: KB, 2. (A= EOR IR 43k EE-4,5- AR -3- R IR L
fig 3 mmol, ¥ T HEE-/K=5: 1 (& 18mL) MREEW A, MA 5eq—KEAR
LB, BEEF NG R, INBE 60 B ML, e T HEE, A EEKR 10%
(W SR B2 A5 pH =2,8T H R E K G Ak, T8 .

R R
S S
EDC, HOBt
Tl )%o @NJ%O

: COOH DCM Ho R,

GO : WA N (1mmol, 285mg) ,  HUfLIZ (1.2 mmol) T [HJE
B3, N 5mL B & H kL, HOBt (1.2 mmol, 260 mg) , EDC (1.2 mmol, 330
mg) , WAL, TLC WormeHha, el &, KK ER MBI,
WABKIR B, |EKIEG, AR, TH, FEEH (PEEA=5: 1, v/v) &4,
R BT A K

11
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R R
S PPh; DEAD S
. O - =~ 6]

N
H CooH DCM

EBEOTE: BHERENER (D mmol) , BE (1 mmol) , — 2Rk (1.1 mmol) MM
AZE SmL BFZED, SARP T MIER TR 4/ (1.2 mmol) , JN /i
JEoHR A 50 B, AN, W R KBRS, AEENT (PE:EEA=3: 1, v/v) {24, 1§

5 Wk,

NaH, H B =71 o 0 R—QNHZ
COOC,H LB R
o 2Hs CoH;00C™ ™ \©\ o)
o

AON O
COOC,Hg THF N S
C,Hs00C H

COOC,Hg

GV 78 50 mL B P N 3 mmol K 60%585 2] 240 mg A1 1.8 mL KK

THF, VKK F#M 1.8 mL &4 6mmol FIN R — ZFE I JG/K THF ¥, 10 538k

JEW M 3 mL & H 3 mmol MR SRS, HERFUKIE—/DIF, 40-45 £ R W 1 /)

10 I, W NI FE, FRE ARG TLC BoRge b 748, [ 2 /M TLC

BoRJFRMAE, e RN, HR HCUIESY pH £ 7, ZBR OEEREL, frihKukik 2 Ik,

AHZWSAE, T4, FEEN (PE:EA=2: 1, viv) , HEWEL4N, Ak, kE
35-40%.

15 H it & Wi 54
2-EUAR ARG T -4-Pr F-4,5- —E BN -3-RBR LEE RV EY
2-(4-F I L )-4-FRFE-4,5- T A MEWY 3R R 2 (bW D

0]
S

CIONgoocsz

'H NMR(400MHz, DMSO-ds)d( ppm ): 11.12(s, 1H), 7.55(d, J = 8.8 Hz, 2H), 7.47(d,

20 J=8.4Hz, 2H), 4.25-4.19(q, J= 7.2 Hz, 2H), 3.68(s, 2H), 1.25(t, /= 7.2 Hz, 3H); HRMS
(ESI) caled for C13H12CIN038[M+H+] 298.0305, found 298.0307;

]
2-(4- =9 T IR B HE)-4-F T -4,5- A MEV 3R O (a2

0
S
FSC@—NH COOC;Hs
25 "H NMR(400MHz, DMSO-ds)8( ppm ): 11.34(s, 1H), 7.86(d, J = 8.4 Hz, 2H), 7.68(d,

J=18.4 Hz, 2H), 4.26-4.21(q, J= 7.2 Hz, 2H), 3.74(s, 2H), 1.26(t, J= 7.2 Hz, 3H); HRMS

12
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(EST) calcd for C14H;,F3sNO3;S [M+H] 332.0568, found 332.0559;

2-(4-UR-3- R ORI IR )-4- B 3 -4,5- ARy 3- R R O (& 3D

O
BrQNH COOC,Hs
CH,
5 'H NMR(400MHz, DMSO-d5)3( ppm ): 10.91(s, 1H), 7.49(d, J = 8.4 Hz, 1H), 7.29(d,

J=28.4 Hz, 2H), 4.24-4.19(q, J = 6.8 Hz, 2H), 3.32(s, 2H), 2.22(s, 3H), 1.25(t, J = 6.8 Hz,
3H); HRMS (ESI) calcd for C14H4BrNO;S [M+H"] 355.9956, found 355.9955;

2-(3,5- "R AR NE I )-4-Fk Bk -4,5- " A WEN -3- R IR LWE (L&Y 4

O
Cl S

e

NH COOC;Hg

10 cl
'"H NMR(400MHz, DMSO-ds)8( ppm ): 11.12(s, 1H), 7.66(s, 1H), 7.61(s, 2H),

4.25-420(q, J= 7.2 Hz, 2H), 3.71(s, 2H), 1.27(t, J = 7.2 Hz, 3H); HRMS (ES]) calcd for
C13H1CLNO;S [M+H] 331.9915, found331.9916;

15 2-(4-F FE -3 G FE )-4- PR FE -4, 5- AR 3- R IR AW (LA 5)
s (O]
H3C4©7NH COOC,H5
F

"H NMR(400MHz, DMSO-ds)3( ppm ): 11.10(s, 1H), 7.39(t, J = 8.4 Hz, 1H), 7.30(d,
J=10.8 Hz, 1H), 7.19(t, J = 8.0 Hz, 1H), 4.25-4.19(q, J = 7.2 Hz, 2H), 3.68(s, 2H), 2.26(s,
3H), 1.25(t, J = 7.2 Hz, 3H); HRMS (ESI) calcd for C;4H14,FNO3S [M+H"] 296.0757,
20  found 296.0757;

2-(3,4- W R AR 3 )-4- P Fk-4,5- A MEW -3-RIR LR (EW 6

0
S

e

H3CQNH COOC;Hs

HsC

13
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'"H NMR(400MHz, DMSO-ds)3( ppm ): 11.36(s, 1H), 7.21(d, J = 7.6 Hz, 1H),
7.13-7.10(m, 2H), 4.42-4.37(q, J = 7.2 Hz, 2H), 3.63(s, 2H), 2.31(s, 6H), 1.42(t, J = 7.2
Hz, 3H); HRMS (ESI) calcd for C;sH;7NOsS [M+H+] 292.1007, found 292.1007;

5 2-(9- L Fk-OH-IF ME-3- 5 B )-4- Bk Kk -4,5- A WEN 3R R LB (L& D

O
S

—

—\ O Ny COOC,Hs

"H NMR(400MHz, CDCl3)8( ppm ): 11.42(s, 1H), 8.10(d, J = 7.6 Hz, 2H), 7.55(t, J
= 7.2 Hz, 1H), 7.48-7.41(m, 3H), 7.30(d, J = 7.2 Hz, 1H), 4.46-4.39(m, 4H), 3.64(s, 2H),
1.51-1.48(m, 6H); HRMS (ESI) calcd for Cy;HyN,03S [M+H"] 381.1273, found

10 381.1274;

2-(4-R-3- = I L IR -4-F 5 -4,5- A EMy 3R R ATE (LAWY 8

0
S

Br@NH COOC,Hs
FoC
'H NMR(400MHz, DMSO-dy)3( ppm ): 11.66(s, 1H), 7.73(s, 1H), 7.61(d, J = 8.4 Hz,
15 1H), 7.53(t, J = 8.4 Hz, 1H), 4.43-4.37(q, J = 7.2 Hz, 2H), 3.70(s, 2H), 1.42(t, J = 7.2 Hz,
3H); HRMS (EST) caled for C14H,BrFsNO5S [M+H'] 409.9673, found 409.9675;

2-(4-F-3- = F T I AL IE)-4- -4, 5- A EMy 3R R AR (LA 9

s o)
C|4©,NH COOC,Hs
FaC
20 "H NMR(400MHz, DMSO-ds)8( ppm ): 11.67(s, 1H), 7.81(d, J = 8.4 Hz, 1H), 7.73(s,

1H), 7.45(d, J = 8.4 Hz, 1H), 4.43-4.36(q, J = 6.8 Hz, 2H),3.71(s, 2H), 1.42(t, J = 6.8 Hz,
3H); HRMS (ESI) caled for C4H;;CIF5NO;S [M+H]366.0179, found 366.0177;

2-(2-ZE [ 3E)-4-FR I -4,5- —FMEWy 3R IR ATE (LLEW) 10)

14
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O
S

P

NH COOC,Hs

'"H NMR(400MHz, DMSO-dy)3( ppm ): 11.34(s, 1H), 8.05-7.96(m, 4H), 7.60-7.54(m,
3H), 4.28-4.22(q, J = 7.2 Hz, 2H), 3.70(s, 2H), 1.27(t, J = 7.2 Hz, 3H); HRMS (ESI) calcd
for C17H;sNO3S [M+H"] 314.0851, found 314.0849;

2B ) A 4,5 S 3IRFR L (AL A4 1D

O
S

p—

O Ny COOC,Hs

'"H NMR(400MHz, DMSO-dj) 8( ppm ): 8.46(d, J = 12.8Hz, 2H), 8.10(d, J = 9.2Hz,
1H), 8.04(s, 2H), 8.02(s, 1 H), 7.53(t, J = 4.8Hz, 2H), 7.40(d, J = 8.4Hz, 1H), 4.44(q, J =
10 7.2Hz, 2H), 3.76(s, 2H), 1.45(t, J = 7.2Hz, 3H). HRMS (ESI) calcd for Co1H;sNO5S
[M+H"] 364.1007, found 364.1005;

2-(R G FE)-4-FR 35 -4,5- " EWy 3R TR LWE (LAY 120

0
S
@NH COOC,Hs
15 'H NMR(400MHz, DMSO-ds)3( ppm ): 7.47(t, J = 8.0 Hz, 2H), 7.37(d, J = 8.0 Hz,

2H), 7.34(s, 1H), 4.39(q, J = 7.2 Hz, 2H), 3.67(s, 2H), 1.42(t, J = 7.2Hz, 3H) HRMS (ESI)
caled for Ci3H 4NOsS [M+H] 264.0694, found 264.0694;

2-(6- S FEWEWS BEFE)-4- PR FE-4,5- AW -3-RIR AWE (bE 13D

O
S

e

< O N COOC,Hs

'"H NMR(400MHz, DMSO-ds) 8(ppm ):11.27(s, 1H), 8.49 (d, J = 2.0Hz, 1H),
8.42(dd, J, = 2.0 Hz, J,= 1.6 Hz, 1H), 8.15 (d, J = 8.4 Hz, 1H), 8.08 (dd, J;=1.6 Hz, J,=
2.4 Hz, 1H), 7.56(m, 3H), 4.25(q, J, = 7.2Hz, 2H), 3.67(s, 2H), 1.28(t, J = 7.2Hz, 3H)

15
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HRMS (ESI) caled for C1oHsNO5S, [M+H?] 370.0572, found 370.0572;

2-(2,3- & AM-1H BifiE35)-4-FF5-4,5- " S WEWY-3-R R LW (tb&9 22D

T2, 10
=0
N
5 H  CoOCHs
'"H NMR (400 MHz, DMSO-de): & 11.08 (s, 1H), 7.32 (d, J = 8.0 Hz, 1H), 7.27 (s,

1H), 7.16 (d, J = 8.0 Hz, 1H), 4.22 (q, J = 7.2 Hz, 2H), 3.65 (s, 2H), 2.89 (t, J = 7.6 Hz,
4H), 2.09-2.02 (m, 2H), 1.26 (t, J = 7.2 Hz, 3H). HRMS (ESI) caled for CigH;7NO5S
[M+H"] 304.1007, found 304.1009.

10

2-(4-H AR FH 2R )-4-F0 I -4,5- A EW 3-RIR OB (L& 23D

F53\©\ /S%
=0
N
H  Cooc,Hs
'"H NMR (400 MHz, DMSO-ds): & 11.38 (s, 1H), 8.03 (d, J = 9.2 Hz, 2H), 7.69 (d, J

= 8.4 Hz, 2H), 4.25(q, J = 6.8 Hz, 2H), 3.76 (s, 2H), 1.26 (t, J = 6.8 Hz, 3H). HRMS (ESI)
15 caled for Ci3H 2FsNO;S, [M+H'] 390.0262, found 390.0257.

2-(3-& FE W bR )-4- Bk 35 -4,5- A Wy 3R R LB (&) 24D
N\ S
= N/Qto
H  CoOC,Hs
'H NMR (400 MHz, DMSO-de): 3 11.31 (s, 1H), 8.92 (d, J = 2.4 Hz, 1H), 8.52 (d, J
20 =2.4Hg, 1H), 8.08 (t,J = 8.4 Hz, 2H), 7.87-7.82 (m, 1H), 8.08 (t,J= 7.6 Hz, 1H), 4.26 (q,
J = 6.8 Hz, 2H), 3.73,(s, 2H), 1.28(t, J = 6.8 Hz, 3H). HRMS (ESI) calcd for
C16H5sN,03S[M+H"] 315.0803, found 315.0806.

2-(2-(5,6,7,8-IUE AL Z5) 5 3 )-4-F 56 -4,5- A MEWY 3R R /s (fL&W 25)

o, 10~
=0
N
H " Cooc,H;,
'"H NMR (400 MHz, DMSO-ds): & 11.06 (s, 1H), 7.17-7.13 (m, 2H), 7.12 (s, 1H),

25

16
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4.22 (q, J = 7.2 Hz, 2H), 3.67 (s, 2H), 2.74 (t, J = 9.6 Hz, 4H), 1.75 (t, J = 3.2 Hz, 4H),
1.26 (t, J = 7.0 Hz, 3H). HRMS (ESI) calcd for C;7;H;oNO3S [M+H"] 318.1164, found
318.1168.

5 2-(4-FU T B R ) -4- P e -4,5- T A WEWY 3R IR 4WE (L& 26)

S
=0

N
H  cooc,Hs
'"H NMR (400 MHz, CDCls): § 11.44 (s, 1H), 7.47 (d, J = 8.4 Hz, 2H), 7.30 (d, J =
9.6 Hz, 2H), 4.40 (q, J = 6.8 Hz, 2H), 3.66 (s, 2H), 1.43 (1, J = 6.8 Hz 3H), 1.36 (s, 9H).

10 HRMS (ESI) calced for C;7H2;NO;S [M+H"] 320.1320 found 320.1318.

2-(4- = TR R G IR )-4- B FE-4,5- A EN 3N W (LE 27D

F.C
3 S
/=0

N
H  CoNH

'"H NMR (400 MHz, DMSO-dp): 5 12.81 (s, 1H), 8.89 (t, J= 5.2 Hz, 1H), 7.77 (d, J =

15 8.4 Hz, 2H), 7.67 (d, J = 8.4 Hz, 2H), 3.95 (s, 2H), 3.17 (t, J = 6.4 Hz, 2H), 1.08-0.98 (m,

1H), 0.46 (d, J = 6.8 Hz, 2H), 0.23 (d, J = 4.8 Hz, 2H). HRMS (ESI) calcd for
C16H15F3N,0,S [M+H']357.0885, found 357.0885

2-(4- = B OR JE IE )-4- B FE-4,5- A E 3N EEE ((ba ) 28D

F
3C S
~ O

H CONH
20
'"H NMR (400 MHz, DMSO-dp): 8 12.73 (s, 1H), 8.75 (1, J = 3.6 Hz, 1H), 7.87 (d, J =
8.4 Hz, 2H), 7.68 (d, J = 8.4 Hz, 2H), 3.94 (s, 2H), 2.80-2.74 (m, 1H), 0.75-0.73 (m, 2H),
0.50 (d, J = 1.6 Hz, 2H). HRMS (ESI) calcd for C1sH;3FsN,0,8 [M-H"]341.0572, found
341.0565
25

17
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2-(3,4- W IR ORI IR )-4- e dk -4,5- S Wy -3- RN TR IE (b5 4 29

Q-

N
H  CoNH

"H NMR (400 MHz, DMSO-dy): & 12.34 (s, 1H), 8.88 (t,J = 9.6 Hz, 1H), 7.24 (d, J =

8.0 Hz, 1H), 7.20 (s, 1H), 7.15 (dd, J; = 2.4 Hz, J> = 8.0 Hz, 1H), 3.85 (s, 2H), 3.15 (t, J =

5 6.0 Hz, 2H), 2.24 (d, J = 3.2 Hz, 6H), 1.02-0.97 (m, 1H), 0.48-0.43 (m, 2H), 0.23-0.19 (m,
2H). HRMS (ESI) calcd for C17H20N20,S [M+H"] 317.1316, found 317.1324.

2-(3,4- " WIE R IR )-4-He Fk-4,5- S W3- IR A BRI (fhE 4 30D

peliss

N
H  CoNH

10 '"H NMR (400 MHz, DMSO-d,): & 12.27 (s, 1H), 8.75 (d, J = 7.6 Hz, 1H), 7.25 (d, J
= 8.0 Hz, 1H), 7.20 (d, J = 2.0 Hz, 1H), 7.15 (dd, J; = 2.0 Hz, J, = 8.0 Hz, 1H), 3.83 (s,
2H), 2.77-2.73 (m, 1H), 2.24 (d, J = 1.6 Hz, 6H), 0.75-0.70 (m, 2H), 0.50-0.48 (m, 2H).
HRMS (ESI) caled for C6H sN20,S [M+H'] 303.1158, found 303.1167.

15 2-(3,4- " W RL IR B ) -4- B B -4, 5- A EW -3- TR IE (Ab& 31D
0 0
~ O
N
H  CONH,

"H NMR (400 MHz, DMSO-ds): 8 10.92 (s, 1H), 8.92 (s, 1H), 7.88 (s, 1H), 7.26 (d, J
= 8.0 Hz, 1H), 7.13 (s, 1H), 7.06 (dd, J; = 2.0 Hz, J, = 8.0 Hz, 1H), 3.81 (s, 2H), 2.25 (s,
20  6H). HRMS (ESI) caled for C13H14N,0,S [M+H"] 263.0853, found 263.0854.

2-(2,3- & A-1H EP iR IE)-4- B 5k -4,5- — A WEWy -3- A LG (&4 32D



WO 2013/075596 PCT/CN2012/084556
'"H NMR (400 MHz, DMSO-dq): 8 12.33 (s, 1H), 8.88 (t, J = 5.2 Hz, 1H), 7.33-7.26
(m, 2H), 7.16 (d, J = 8.0 Hz, 1H), 3.85 (s, 2H), 3.15 (1, J = 6.4 Hz, 2H), 2.88 (q, J = 6.8 Hz,
4H), 2.09-2.02 (m, 2H), 1.03-0.97 (m, 1H), 0.45 (d, J = 7.6 Hz, 2H), 0.22 (d, J = 4.8 Hz,
2H). HRMS (ESI) caled for C1sHzoN,0,8 [M+H'] 329.1342, found 329.1315.

2-(2,3-“AAM-1H BIGIE)-4-He s -4,5- — A My 3- BRI LG (&4 33D

a0, -

N
H  ConH

'H NMR (400 MHz, DMSO-dy): § 12.27 (s, 1H), 8.76 (s, 1H), 7.34-7.28 (m, 2H),

7.17 (d, J = 8.0 Hz, 1H), 3.83 (s, 2H), 2.89 (d, J = 5.6 Hz, 4H), 2.75 (d, J = 3.6 Hz, 1H),

10 2.05 (t, J = 7.2 Hz, 1H), 2.05 (t, J = 7.2 Hz, 2H), 0.73 (d, J = 5.6 Hz, 2H), 0.49 (s, 2H).
HRMS (ESI) caled for Ci7HsN,0,S [M+H'] 315.1167, found 315.1174

2-(2- %5 e B )-4-Fk B -4,5- A WENy 3- 3N B (k&4 34)

N
H  ConH

15 '"H NMR (400 MHz, CDCl3): & 12.92 (s, 1H), 8.89 (s, 1H), 7.91-7.82 (m, 4H),
7.56-7.42 (m, 3H), 3.73 (s, 2H), 3.28 (t, J = 6.4 Hz, 2H), 1.07 (m, 1H), 0.59-0.54 (m, 2H),
0.31-0.27 (m, 2H). HRMS (ESI) caled for Cj9H;sN,0,S [M+Na'] 361.0987, found

361.0997
20 2-(2-ZE G FE)-4- P Fk-4,5- A WEW 3- AN ELIE (LB 35)
;
Qo
N
H  ConH

'"H NMR (400 MHz, CDCly): § 12.92 (s, 1H), 8.89 (s, 1H), 7.92-7.83 (m, 4H),
7.54-7.43 (m, 3H), 3.73 (s, 2H), 2.83 (s, 1H), 0.90-0.84 (m, 2H), 0.67-0.63 (m, 2H).
HRMS (ESI) caled for C15H N20,S [M+Na'] 347.0830, found 347.0834.

25
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2-(2-ZE NG FE)-4- PR FE-4,5- A WEW-3-HEEIZ (L5 36)

H CONH,
"H NMR (400MHz, CDCls): & 10.47 (s, 1H), 7.96 (m, 4H), 7.62 (dd, J,= 2.0 Hz, J,=
8.8 Hz, 1H), 7.54 (m, 2H), 4.75 (s, 2H), 4.25 (q, J = 6.8 Hz, 2H), 1.28 (t, J = 6.4 Hz, 3H).
5 HRMS (ESI) caled for C7H;sNO,4 [M+Na'] 320.0899, found 320.0897.

2-(3,4-— I BL R I 35 )-4- 3 55 -4,5- AWy -3- LWk (A& 37D
PO
/E;;*:O
N
H  CONHC,H,
'"H NMR (400 MHz, CDCl3): & 12.38 (s, 1H), 8.77 (t, J = 5.6 Hz, 1H), 7.24 (d, J =
10 8.0 Hz, 1H), 7.20 (s, 1H), 7.15 (dd, J; = 2.0 Hz, J> = 7.6 Hz, 1H), 3.84 (s, 2H), 3.27 (q, J =
6.8 Hz, 2H), 2.25 (s, 3H), 2.24 (s, 3H), 1.11(t, J = 7.2 Hz, 3H). HRMS (ESI) calcd for
C15H1sN->O5S [M+H+] 291.1167, found 291.1169.

2-(3,4- W R 5k )-4- Bk -4,5- AR 3- N B (AEE ) 38)

0, -

H CONH
15
"H NMR (400 MHz, DMSO-dy): & 12.36 (s, 1H), 8.82 (t,J = 5.6 Hz, 1H), 7.24 (d, J =
8.0 Hz, 1H), 7.20 (s, 1H), 7.15 (dd, J; = 2.0 Hz, J> = 7.6 Hz, 1H), 3.85 (s, 2H), 3.23 (q, J =
6.8 Hz, 2H), 2.25 (s, 3H), 2.24 (s, 3H), 1.53-1.48 (m, 2H), 0.89 (t, J = 7.2 Hz, 3H). HRMS
(ESI) caled for C16H2N20,S [M+Na"] 327.1143, found 327.1134.
20

2-(3,4-— W R 5k )-4- Bk -4,5- A WEN -3- T G (AEE ) 39)

X0, T

N
H  ConH

'H NMR (400 MHz, DMSO-ds): & 12.36 (s, 1H), 8.80 (t, J= 5.6 Hz, 1H), 7.24 (d, J =
8.0 Hz, 1H), 7.20 (s, 1H), 7.15 (dd, J; = 2.0 Hz, J> = 7.6 Hz, 1H), 3.84 (s, 2H), 3.27 (q, J =

20



WO 2013/075596 PCT/CN2012/084556
6.8 Hz, 2H), 2.25 (s, 3H), 2.24 (s, 3H), 1.51-1.44 (m, 2H), 1.37-1.28 (m, 3H), 0.91(t, J =
7.2 Hz, 3H). HRMS (ESI) calcd for C17H22N20,S [M+Na'] 341.1300, found 341.1305.

2-(2- %5 e B )-4-FkHE-4,5- " A WEW 3- AWk IR (LA 40D

5
-
=0
N
H  CONHC,H,
'"H NMR (400 MHz, DMSO-de): 3 12.71 (s, 1H), 8.80 (d, J = 5.6 Hz, 1H), 8.05-7.95
(m, 4H), 7.60-7.53 (m, 3H), 3.90 (s, 2H), 3.31 (g, J = 7.2 Hz, 2H), 1.12 (t, J = 7.2 Hz, 3H).
HRMS (ESI) calced for C17H6N20,2S [M+H+] 313.1011, found 313.1022.
10

2-(2- %5 e B )-4-Fk Bk -4,5- " A WEW 3-NBEIE (LA 4D

'H NMR (400 MHz, CDCl3): 6 12.95 (s, 1H), 891 (s, 1H), 7.92-7.84 (m, 4H),
7.56-7.29 (m, 3H), 3.75 (s, 2H), 1.66 (q, J = 6.8 Hz, 2H), 1.36-1.28 (m, 2H), 1.02 (t, J =
15 7.2 Hz, 3H). HRMS (ESI) caled for C1sH1gN,O,S [M+H+] 327.1167, found 327.1165.

2-(2- %5 e B )-4-Fk Ak -4,5- " A WEW 3- T BEE (LA 42)

'H NMR (400 MHz, CDCls): 5 12.94 (s, 1H), 8.89 (s, 1H), 7.93-7.84 (m, 4H),

20 7.58-7.44 (m, 3H), 3.75 (s, 2H), 1.66-1.59 (m, 2H), 1.45 (q, J = 7.2 Hz, 2H), 1.36-1.28 (m,

2H), 0.99 (t, J = 7.2 Hz, 3H). HRMS (ESI) caled for C19HyoN»0,S [M+H'] 341.1324,
found 341.1320.

2-(3,4-Z HI LR )-4-Fhe ik -4,5- A MEWy 3R 1 (L& 43)

21
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O -

H  CooH
'"H NMR (400MHz, DMSO-ds): 8 7.26 (d,J = 8.0 Hz, 1H), 7.23 (s, 1H), 7.17 (d, J =

8.0 Hz, 1H), 4.02 (s, 2H), 2.26 (s, 6H). HRMS (ESI) calcd for Ci3H13NOsS [M+H']
264.0694, found 264.0690.

2-(2-ZE L BE)-4- IR IE-4,5- T A EY 3R IR (I B 44)

'"H NMR (400MHz, DMSO-de):3 10.55 (s, 1H), 8.08-7.89 (m, 4H), 7.62-7.40 (m,
10 3H), 4.07 (s, 2H), HRMS (ESI) caled for C;sH;;NO5S [M+H] 286.0538, found 286.0541.

2-(3,4- " WIIE R IE)-4-He Ik -4,5- S W 3R IR TR ((L& 4 45
L 10-
\ O

N

H " CoocH,
'H NMR (400MHz, DMSO-dg): 3 11.03 (s, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.21 (s,

15 1H), 7.15 (d, J = 8.0 Hz, 1H), 3.72 (s, 3H), 3.67 (s, 2H), 2.26 (s, 6H). HRMS (ESI) calcd
for C15H17NO3S [M+H+] 292.1007, found 292.1007.

2-(3,4-— W IR G 5L )-4- Bk -4,5- A WEWy 3-SR IR TR (L&) 46)

polss

N
H  coo

20 'H NMR (400MHz, DMSO-dq): 8 11.07 (s, 1H), 7.24 (d, J = 8.0 Hz, 1H), 7.20 (s,
1H), 7.15 (d, J = 8.0 Hz, 1H), 4.13 (t, J = 6.8 Hz, 2H), 3.66 (s, 2H), 2.26 (s, 6H), 1.68-1.61
(m, 2H), 0.95 (t, J = 7.2 Hz, 3H). HRMS (ESI) calcd for C1sHsNO3S [M+H'] 306.1164,
found 306.1170

25 2-(3,4- T R OR G 35 )-4- 3R F-4,5- A MEN 3R IRINEE ((b &) 47D

22
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'"H NMR (400MHz, DMSO-ds) § 11.06 (s, 1H), 7.24 (d, J = 8.0 Hz, 1H), 7.20 (s, 1H),
7.15 (d, J = 8.0 Hz, 1H), 4.17 (1, J = 6.4 Hz, 2H), 3.65 (s, 2H), 2.25 (s, 6H), 1.66-1.59 (m,
2H), 1.45-1.36 (m, 2H), 0.92 (t, J = 7.2 Hz, 3H). HRMS (ESI) calcd for C;7H,NO5S
5  [M+Na'] 342.1140, found 342.1123

2-(2-ZE NG FE)-4- P FE-4,5- A WEW -3-ERMRIAA HEE (b &4 48D

0, -

N
H  ¢too

'H NMR (400MHz, CDCls)§ 11.32 (s, 1H), 7.20 (d, J = 8.8 Hz, 1H), 7.13 (s, 1H),
10 7.10(d, J= 8.8 Hz, 1H), 4.17 (t, J = 6.8 Hz, 2H), 3.64 (s, 2H), 1.30-1.27 (m, 1H), 0.61 (d,
J = 6.8 Hz, 2H), 0.40 (d, J = 4.4 Hz, 2H). HRMS (ESI) calcd for C17H;oNO3S [M+H"]
318.1164, found 318.1168.

2-(2-ZR Bk )-4-He Bk -4,5- A EW 3R IR TR (b5 49

N
15 H  coocH,

'"H NMR(400MHz, DMSO-dé): 8 11.30 (s, 1H), 8.06-7.97 (m, 4H), 7.66-7.54 (m,

3H), 3.76 (s, 3H), 3.71 (s, 2H). HRMS (ESI) calcd for CsH;35NO5S [M+H'] 300.0694,

found 300.0699.

20 2-(2-ZE G FE)-4- P Fk-4,5- A WEW 3-SR AN (L5 500

N
H  coo

'"H NMR(400MHz, CDCls): 8§ 11.67 (s, 1H), 7.95-7.86 (m, 4H), 7.58-7.44 (m, 3H),
4.13 (t, J = 6.8 Hz, 2H), 3.71 (s, 2H), 1.87-1.82 (m, 2H), 1.06 (t, J = 7.2 Hz, 3H). HRMS
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(EST) calcd for C 3H7NO3S [M+Na"] 350.0827, found 350.0833.

2-(2-ZE NG FE)-4- P FE-4,5- A WEW 3-SR T s (L& 51

5 "H NMR(400MHz, CDCls): 8 11.66 (s, 1H), 7.95-7.86 (m, 4H), 7.57-7.44 (m, 3H),
4.35 (t,J = 6.8 Hz, 2H), 3.69 (s, 2H), 1.85-1.77 (m, 2H), 1.55-1.45 (m, 2H), 1.00 (t, J =
8.8 Hz, 3H). HRMS (ESI) caled for CoHsNO5S [M+Na*] 364.0983, found 364.0991.

SO
=0
N%
10 H  CONHC.Hs
'H NMR (400 MHz, CDCls): 6 12.55 (s, 1H), 8.84 (s, 1H), 7.27 (d, J = 10.8 Hz, 1H),
7.22 (s, 1H), 7.12 (d, J = 8.0 Hz, 1H), 3.70 (s, 2H), 3.42 (m,2H), 2.94 (q, J = 7.2 Hz, 4H),
2.14 (t, J = 7.4 Hz, 2H), 1.64 (m,2H), 1.00(t, J = 7.4 Hz, 3H). HRMS (ESI) calcd for

C16H18N2028[1\/I‘|'Na]+ 325.0987, found 325.0985.

soa

N
H  ConH

&Y 52

15
&Y 53

'"H NMR (400 MHz, CDCI3): & 12.55 (s, 1H), 8.89 (s, 1H), 7.27 (d, J = 10.8 Hz, 1H),

7.22 (s, 1H), 7.12 (d, J = 8.0 Hz, 1H), 3.71 (s, 2H), 3.35 (q, J = 7.2 Hz, 2H), 2.94 (g, ] =

20 7.2 Hz, 4H), 2.14 (m, 2H), 1.64 (m,2H), 1.00(t, J = 7.4 Hz, 3H). HRMS (ESI) calcd for
C17H20N202S[M+Na]+ 339.1143, found 339.1137.

WwEY) 54
CHs
= S
Q:o
(0] (@) N
H

COOC,H;
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"H NMR (400 MHz, DMSO-d;): 6 11.38 (s, 1H), 7.88 (d, J = 8.4 Hz, 1H), 7.55 (d, J
= 2.0 Hz, 1H), 7.49 (dd, J; = 2.0 Hz, J, = 8.4 Hz, 1H), 6.45 (s, 1H), 425 (q, J = 6.8
Hz,2H), 3.76 (s, 2H), 2.47 (s, 3H), 1.27 (t, J = 7.2 Hz, 3H). HRMS (ESI) calcd for
C17H1sNOsS[M+H]" 346.0749, found 346.0746.

D\ S
~ o
FsC N
H

COOC5H5
'"H NMR (400MHz, DMSO-dy): 8 11.23 (s, 1H), 7.86 (s, 1H), 7.78-7.72 (m, 3H),
4.24 (q, J = 6.8 Hz, 2H), 3.71 (s, 2H), 1.26 (t, J = 6.8 Hz, 3H). HRMS (ESI) calcd for

&Y 55

10 Ci4H12F3NO;S [M+H'] 332.0568, found 332.0572.

X N/Qto
H  Cooc,Hs
'"H NMR (400 MHz, DMSO-dy): 6 11.14 (s, 1H), 8.11 (d, J = 9.6 Hz, 1H), 7.85 (d, J
15 =2.8Hz, 1H), 7.67 (dd, J; = 2.4 Hz, J, = 8.8 Hz, 1H), 7.52 (d, J = 8.8 Hz, 1H), 6.59 (d, J

=9.2 Hz, 1H), 4.23 (q, J = 7.2 Hz, 2H), 3.69 (s, 2H), 1.26 (t, J = 7.2 Hz, 3H). HRMS (ESI)
caled for CigH13sNOsS [M+H'] 332.0593, found 332.0603.

FsC
3 /Sl}
| :| ~ O
N
H

CONH;

&Y 56

&Y 57

20
'H NMR (400MHz, DMSO-dg): 8 11.17 (s, 1H), 9.11 (s, 1H), 8.27 (s, 1H), 7.85 (d, J
= 8.0 Hz, 2H), 7.59 (d, J = 8.0 Hz, 2H), 3.84 (s, 2H) HRMS (EI) m/z calcd for
C12HoF3N,0,S [M] 302.0337, found 302.0338.
25 &) 58

FsC S
~ O

N
H  CooH
'"H NMR (400MHz, DMSO-ds): 5 7.88 (d, J = 8.0 Hz, 2H), 7.71 (d, J = 8.0 Hz, 2H),

25



WO 2013/075596 PCT/CN2012/084556

4.04 (s, 2H) HRMS (EI) m/z calcd for C;,HsF3NO5S [M'] 303.0177, found 303.0175

WwAEY) 59
T, 1o~
=0
N
H  CooH
5 '"H NMR (400MHz, DMSO-ds): 5 7.33 (d, J = 8.0 Hz, 1H), 7.28 (s,1H), 7.18 (d, J =

8.0 Hz, 1H), 4.00 (s, 2H), 2.87 (q, J = 7.2 Hz, 4H), 2.06-2.00 (m,2H). HRMS (EI) m/z
caled for C14H3NO3S [M'] 275.0616, found 275.0617

A 60

10 H  Cookt
'"H NMR (400 MHz, DMSO-ds): 6 11.21 (s, 1H), 7.64 (s, 1H), 7.54 (d, J = 7.2 Hz,

2H), 7.48 (1, J = 7.2 Hz, 2H), 7.43 (d, J = 7.2 Hz, 1H), 7.30-7.24 (m, 3H), 4.29 (g, J = 7.2
Hz, 2H), 2.28 (s, 6H), 1.31 (1, J= 7.2 Hz, 3H). HRMS (EI) m/z calcd for C2,Hy NO3S [M']
379.1242, found 379.1245
15
LAY 61
-
=0
N
H " Cooc,Hs
'"H NMR (400MHz, CDCl3):  10.47 (s, 1H), 7.96 (m, 4H), 7.62 (dd, J, = 2.0 Hz, J, =
8.8 Hz, 1H), 7.54 (m, 2H), 4.75 (s, 2H), 4.25 (q, J = 6.8 Hz, 2H), 1.28 (t, J = 6.4 Hz, 3H).
20  HRMS (ESI) caled for Cy7H;sNO4 [M+Na'] 320.0899, found 320.0897.

D\ /OQt
=0
N
H  CooC,Hs

"H NMR (400MHz, CDCl3) § 10.15 (s, 1H), 7.22 (s, 1H), 7.17 (s, 2H), 4.66 (s, 2H),
25  4.22(q,J=7.1Hz, 2H), 2.23 (s, 3H), 2.22 (s, 3H), 1.26 (t, J= 7.2 Hz, 3H). HRMS (ESI)

&Y 62
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caled for C1sH7NO4 [M+Na'] 298.1055, found 298.1059.

A 63
Ny o
= NQO
H  Cooc,Hs
5 '"H NMR (400 MHz, DMSO-ds): & 10.62 (s, 1H), 8.99 (d, J = 2.4Hz, 1H), 8.44 (d, J =

2.4 Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.99 (d, J = 8.0 Hz, 1H), 7.79-7.75 (m, 1H),
7.67-7.63 (m, 1H), 4.75 (s, 2H), 4.26 (q, J = 7.2 Hz, 2H), 1.28 (t, J = 7.2 Hz, 3H).
HRMS (ESI) caled for C16H 4N20, [M+Na*] 321.0843, found 321.0851.

(10, 0~
=0
N
H  CooC,H;s
'H NMR (400 MHz, DMSO-dg): 3 10.16 (s, 1H), 7.15 (d, J = 8.0 Hz, 2H), 7.09 (d, J

= 8.0 Hz, 1H), 4.68 (s, 2H), 4.22 (q, J = 6.8 Hz, 2H), 2.71 (s, 4H), 1.73 (s, 4H), 1.26 (t, J =
6.8 Hz, 3H) HRMS (ESI) calced for C;7H;oNO4 [M+Na'] 324.1027, found 324.1212.

T, -
=0
N
H  cooc,Hs
"H NMR (400 MHz, DMSO-ds): § 10.19 (s, 1H), 7.31 (s, 1H), 7.25 (d, J = 8.0 Hz,
1H), 7.18 (d, J = 8.0 Hz, 1H), 4.66 (s, 2H), 4.22 (q, J = 6.8 Hz, 2H), 2.86 (q, J = 7.2 Hz,
20  4H), 2.04 (t, J=7.2 Hz, 2H), 1.26 (t, J = 6.8 Hz, 3H) HRMS (ESI) calcd for C1¢H;7NOy4
[M+Na"] 310.1056, found 310.1055.

10 L&) 64

15
G 65

159 66
O 0
=0
N
H  Cooc,Hs
25 '"H NMR (400 MHz, DMSO-dq): § 10.52 (s, 1H), 7.93 (d, J = 8.8 Hz, 2H), 7.71 (d, J

= 8.8 Hz, 2H), 4.76 (s, 2H), 4.24 (q, J = 7.2 Hz, 2H), 1.26 (t, J = 7.2 Hz, 3H). HRMS (ESI)
caled for Ci3HaFsNO4S [M+H'] 374.0485, found 374.0490.
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&Y 67

&O

N

H " Cooc,Hs

'"H NMR (400 MHz, DMSO-dy): 8 10.49 (s, 1H), 7.79 (d, J = 8.4 Hz, 2H), 7.71 (d, J

= 8.4 Hz, 2H), 4.75 (s, 2H), 4.24 (q, J= 7.2 Hz, 2H), 1.27 (t, J = 7.2 Hz, 3H). HRMS (ESI)
caled for Ci4H 3F3NO4 [M+Na'] 338.0607, found 338.0616.

DHODH 75 15 i #8 4>

L) 1

AR HBE LI AR A FLIE RN A G (DHODHD ¥ I F AR SN i R R -

# PfDHODH ( Plasmodium falciparum dihydroorotate dehydrogenase) HJ {4k X 12
159-565 55| 5244 pET101/D "F (The Journal of Biological Chemistry, 2008, 283,
35078-35085) , H ANFLILEFK E.coli BL21, ¥ 1.5ml pET101/D- PFDHODH Vi $%
Fh 500mL 7 250 uM Z R HE R EM 2xYT ¥ 78569, 37°C. 230rpm #EIRE; R4 4 ho
Fr W& OD {HIAE] 0.8-1 I, [ 5 FRIEF AN IPTG, 18 IPTG £ 4 0.5 mM, 25°C
%S 4-6 ho 4°C. 4000 rpm 0> 20 min WHEFE T /FE A, H 15ml X & FKERE K
J& 10000 rpm 5.0 30 min WCEE B AATIIE, -80°C W47 )5, A 20 ml Z4f# 50 mM
HEPES (pH 7.5), 500 mM NaCl, 40 mM imidazole, 0.1% Triton X-100 & &, # ik E
AR . H S 300 mM BK M R i B2 H )5, 50 mM HEPES (pH 7.5), 150 mM
NaCl, 10% glycerol,0.1% Triton X-100 ik %237 H7 )5 F 1 i 52 0 i 3 0 2 B 70610 500 0 22

P )9 8 A8 DCIP By, DCIP 75 RN A8 E R, & DHO (—&AFLER)
AW T2k, IR YE DCIP 7E 600nm Ak W B 1) 98 59 3 % 1T LA s 4 DHO
(R K AR RR BT, SRR 9 99 PR T S b, 2 TN P B v, RIS 4 5o Al 4
# CELREMAFA L) DMSO BV IE, SE& 1 A77 1726 A FAVEXT RO, B4R W S0k

( The Immunosuppressive Metabolite of Leflunomide Is a Potent Inhibitor of Human
Dihydroorotate Dehydrogenase).

A RHA, BREATEHE. YT WA IPTG. KM, HEPES. Triton X-100.

NaCl, DCIP. DHO 3 H sigma A &) 4G9 14—21 M H {77 2% SPECS (b &7

SEHEY 2
R BHAK S ) o) P A P TR LA PR R AR A 3 T T Ak R

28



10

15

20

WO 2013/075596 PCT/CN2012/084556

ST Sigma v 7], SYBR Green W4T Invitrogen 7w, G SR ) 3% 2 JE i
1 3D7 40 Bk A EUE B R IR B D2 48 MR A TR SN BUETE . BL 0.5%
Albumax I1 (Invitrogen 23 7)) U A IMLIE, HAth4% Trager and Jensen W55 95 77 1E 15 7% .
P AR R LRk Y ok 32 [ ) MR4 (Malaria Research and Reference Reagent
Resource Center) o

SEES TP R SYBR Green A 2 GERER, 30 I Wl & 58 6 E0E (19 07 ok I @ BLIe T
o BWREEMT, BAREEN 1%, 2%MEB, 5—FRI|0 LB ELER
FAFNRETE, KRB 100w Lo REFMEE Y2205 EURBE, WRZVEH 0 0.15625 1 M £
201 M. LA 0.2% DMSO 1y BH PR IR, AN [ 9 R 0 Sl A1 D BHAE XS I, BL 100 1 L,
2% s AR IR AR R LT A0 VRN 1 SRR, 37° C 53R 72 /s DL B RERR BT I8 1
B 3ATATA M DL BB FRIUTE 96 FLAN M sk o b AT . KR ER T2 DN, B, 3
F FVEWL AU 100 1 L& SYBR Green I F 2140 o 24 95 (8.26 g/L NH4CI, 1 g/L
KHCO3, 0.037 g/L EDTA and 5XSYBR Green 1), ;7% AR EH B SHACE 17
B, B BT A AR L e RS 21 B A B AR A (Corning 3925) , il i Biotek A ] ] Synergy MX
2 DN Re P AU A BEAT 2R, 7E 485/520 nm T 8. AL EE MWK,

e 3 M A2 AR Michael S54RI (1) 77 VEREAT U 3015 . faadan B B 4k 2
A1 ARAT 5 6 B 9 25 oA TR L 21 40 i 41 F 7 AR B T S B, ARG AR RS T e
35 7F AR PR J T ) DNA B R E, ] BT BEAL I 0 2l % Il 40 A FR
X R B 9O Bl B i AR . ARV S R B BN A R (%)
= (1— Rl PP 500 v Ey/ B X AL PP 200t 80D ) X 100% . 3K
4 Origin 8.0 F1 [ Growth/Sigmoidal F2/7 A #h£8 31T H 3RAF L 2R (1C50
values) , il Microsoft Excel & P34 {8 Al bR #E 2 o

S 1A 2 A SRR R R

VA 173 T A 400 ) A0 ) SR A A B Y IC s

‘ pfDHODH pfDHODH Pf3D7 PfDd2
A=
10pM 931 2 (%) ICsp (UM) ICsp ICs
1 74.9983 0.5999+0.0078
2 63.9962 0.3677+0.0060 0.946385 1.040115
3 38.2071 >20 >20
4 56.0507 1.1882+0.1812 4.030645 5.99622
5 5.047945 3.729975
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6 73.5205 0.2860£0.0047 1.99155 1.31749
7 1.233025 1.51301
] 5.614265 5.53863
9 2.19099 3.14673
10 80.1390 0.0034+0.0006 0.077275 0.057365
12 69.27 1.34

16 70.6713 0.8547+0.0458

17 61.0476 3.7177+0.1358

18 66.1669 1.0713+0.0077

20 32.047

21 19.306

2 73.33042336 0.85140.027 1.40117 1.572815
23 76.37532615 0.55898+0.0135 0.306715 0.696995
24 84.58971104 0.35061 +0.00438 0.2533 0.289575
25 86.90055674 0.09240.00016 0.16932 0.31484
27 5.615976422 >20 >20
8 12.47050528 12.83785 12.25155
29 49.298907 3.34247 3.499835
30 31.53426812 6.61833 5.53157
31 2.059884462 >20 >20
32 30.57561604 9.793915 9.97029
33 23.6284108 6.884 10.95979
34 11.96568749 12.402 >20
35 58.74702609 13.20958+0.1038 | 10.23289 7.94425
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36 4.73749994
37 30.2244076 8.47004 6.62546
38 58.24222769 4.73106%0.19 2.69638 2.77772
39 63.78877439 5.73275+0.2855 3.17317 3.926755
40 40.99553838 11.14765 8.491925
43 44.62101375

59.45378691 1.2384240.011 1.86025 1.04883
44
5y 20.56110617 17.14 15.31
53 26.62551656
54 6.74 4.87
55 36.46239003 14.35 13.59
56 37.76443461 >20 >20
57 5.043710956 >20 >20
58 9.195823097 >20 >20
59 29.6098525 13.82 10.42
61 91.59259371 0.0059745.8E-06 0.01567 0.01842
62 82.10318913 0.6976440.01335 | 0.372205 0.485605
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