WO 2011/ 091757PCT/ CN2011/ 070702 POLYHETEROCYCLI C COVPOUNDS HI GHLY POTENT AS
HCV | NHI BI TORS FI ELD OF THE | NVENTI ON The present invention relates to
novel polwbebarwoeysel i c based conpounds with both 5 nmacr @cyaiN2etianaoki near
st ruct ur e PGISYHETHROCWAING COMPOEINDS HIGHEY PO TIONTIA SIHGN SN HIBI DORSS

hi ghly potent and effective to inhibit the NS3 protease replication of
hepatitis C virus (HCV). The present invention also relates to preparation
and the pharmaceutical uses thereof as HCV inhibitors. BACKGROUND OF THE

| NVENTI Iﬁéﬁﬁ?IHﬁ%”fY@wa@N(HCV) is the major causative agent for nost

cases of n B heF)at itis t randed

o vi s e e e e sty o 900, boixhfieReRi RO ki cORAG TGS SPish hdin
C
(Ko7 S ORRUPLALAA R eobdby AN ASERIRRORIREEMT LIRS BAigh R Manly

pr ot easR@f hhy leitfé’ct@@ o irshitiPNRINIST %te%§§?e@hbeﬁionfd? heMdthRIC ViR J. Ghe PRent
infectivity, and the essentiality of the NS3 protease was inferred fromthe

fact tHatentidhalsb@elatel B plapariedd QW the prarmecéltRalNG3s HetfogasHCORhABEM Vi r al

infectivity 15[reference: Chanber et al, Proc. Natl. Acad. Sci. USA 87,

8898-8902 (1990)] . So far, HCV infection is one of major human health

probl eng, ékﬂ? kﬁ@? Fﬁqﬁ@vtﬁqq6hfo chronic liver disease such as
epatocel ['u

cirrhosrs carcinoma. Due to the fact that the nunber of
HCV i nf eCt}?é?)ahﬁQC%ﬂb‘@i@V‘) $s he trﬂa,r@ldﬁgsa%véﬁge'@t @br hH8 HRE lofl ndn-RORUA-B hePRtitis,
while no any effective vaccines or therapeltic agents are available to
conior olandrit i§ WrstnghMrdnided postieeRNWG/ RGBSR ABIa%virlday @nsity, It thcludes &hucleocapsid
Hepatitis, 6, 35-47 (1999); Alter, J. Hepatology, 31 (Suppl. 1), 88-91
(1999) ;pramwith @)benvelopet prateinsXEl kg &120)| agysevaal (Supphcturd) proliaQ@NS 11988, INS3, t
has been denonstrated that nutations at the active site of the HCV N53

pr ot eas®Stpmpi8t éncy NS3h)- bl hee i S8 Huotamvpesseses pasie protasarpeiivziyeandoigejonsidered

[ reference; 2046- 5 200 Furt hernore, the
LoV N oS g F Sirak R R BRI BEEAT L %%%Tﬁécw%ﬁlsg V%&S ipfsgreds
N53/ I\B%?‘dmNé % l\l‘rfﬁe{% mtll\g brésN%Sﬁl’e yN'ﬁg %\E gr VilnllJ nfqtsgolglrg gec% V rheH gc?l%itglse

for gener atl ng OUI’ Vi ra elrns UI’I ng vi raI rep | ca 1 on erence.

2003/ 020786 e Qﬁ&ﬂé{%ntﬁrxe Npe ABRY BISeET NROBIBHSRRR oﬂnzym%‘ is an

attractive and effectivé target to devel op néw i nhibitors” for HCV

i nfection. SosfaerCV nfRfi6n & Bndlbf M@joe Mundah st brddMingnéihed HNIBinfkevioRneiwase

i nhibitors reported by gl obal research institutes and pharmaceuticals, such
as W2Ghosis34ie6r; dsBae 100K Sk 2crrh30s bb® P00l , catb@2éif) 0D 57 8he fact that the

U520100029715, U520100041889, W2009134624, WO 2011/091757
number of HCV infected individuals is estimated 2-15 % of the world’s population while no any

effective vaccines or therapeutic agents are available to control or cure HCV [reference: WO

20 89/04669; Lavanchy, J. Viral Hepatitis, 6, 35-47 (1999); Alter, J. Hepatology, 3! (Suppl. 1), 88-91
(1999); and Alberti et al, J. Hepatology, 31 (Suppl. 1), 17-24 (1999)].

It has been demonstrated that mutations at the active site of the HCV NS3 protease completely

inhibited the HCV infection in chimpanzee model [reference: Rice et al, J. Virol. 74 (4) 2046-51

(2000)]. Furthermore, the HCV NS3 serine protease has been found to facilitate proteolysis at the

25  NS3/NS4a, NS4a/NS4b, NS4b/NS5a, NS5a/NS5b junctions and is thus responsible for generating

four viral proteins during viral replication [reference: US 2003/0207861]. Consequently, the HCV

NS3 serine protease enzyme is an attractive and effective target to develop new inhibitors for HCV

infection. So far, there are different kinds of potential NS3 HCV protease inhibitors reported by

global research institutes and pharmaceuticals, such as W02010033466, W02010075127,

30  US20100003214, US20100022578, US20100029715, US20100041889, WO2009134624,



PCT/ CN2011/ 070702 W2009010804, US20090269305, W2008057209, W2008057208,
W2007015787, W2005037214, W200218369, W200009558, W200009543,
W1999644%0 200093907733, W199907734, W199950230, W19e840@80,/070702

W) 1998 IW629090185049 90 LIK26090269B0)s dWOZ108a5720B] or WwO20B8057Chem Wepe07016787,
1571- 1579 (2000); Llinas-Brunet et al, Biorg. Med. 5 Chem Lett. 10,
2267- 22702000007 14,and WE2Q02PR 3% e eWQRO000EIS8r g. WEEO0@WeA3, LeWO199964442,
2271-2274 gZOOO%. Currentl)@V due to | ack of im’runi@t(g or rem ssion
associ VEdPMIH3 (Y @ WOELT T, WREBH LS WRISER OHNOT MR e TIP3 02 &,
difficylt to treat, co ri to,ot f f at.iti W, - onl,y
Cvat | sty ol FRiGReDRE Lok’ Lo L 152) 378 PR a b B rd gl ol Med
comi n 11 i - r n
ot Bs R LB, RPROY R0 Y K POt AMOBRNE et ] el 16°P0RRT4

be <50%Q@@'[g. patients suffer greatly fromside effects of these therapeutic
agents [reference: Wl ker, DDT, 4, 518-529 (1999); Wiland, FEMS M crobial.

Rev., 14, Qund88dee 894ack @MinMhiB2od 8&h$ion Basethta@n witheHEN] Difédtdanthepatitis

i nportance for controlling HCV infection, the aimof the present invention
is to devslddy HOVeantkfiec isimereahifichbitd eatt @ingrangdo thchforapetitemtids.ugew] the

i nhi biting HCV NS3 protease replication, SUMVARY OF THE | NVENTI ON The
pr esentonlnevatitde snei-HEYs therapigp ark agsesiret-anoyelferpatajifey gino cpaibinations agd
conpounds of the followng formulas, la-lb with_nmacrocyclic structure, and
Ha- 1% b R%Ylﬁteﬁilﬂtééf{mé‘far GEARVET, spaiaed BSPAISEyalGH t4 ltlﬁeffslywérae?rdegﬁe%r%l-a/rlbawrm

f [ .. ar. ich h b I d be high : d

Lonct el e Y Pee RR5P ALY b o P SHE TRl e hoi
(HOV) . ABhSed (EORG PRI Nall ! PIFS 41 919539 (RAGHIWERInAC ATRAEMid OB Rer.,
conpri sing one Or re of new devel oped conpounds”(in a pure formor a

m xt ur e 40076088 eBIoFP MHRH SWOSE/ VRI60 P  BARYHAbRHRSsig i AEHNP B Srtanbé RS db8felliRE HCV
pharmaceutically acceptable salts thereof), and optionally other agent(s)

devel opefécasn, 2tht hemapltiid pradentgihvémionHSVid Weadlope miore effectiVe ahth ebettier-allerated
aspect, the present invention provides a kind of novel polyheterocyclic
basléd cberppamidsiregsgoembiviten G ViINE3 pmtenasé eplicatom. | b:  wher ei n:

SUMMARY OF THE INVENTION
The present invention relates to two classes of novel polyheterocyclic based compounds of
the following formulas Ia-Ib with macrocyclic structure and Ila-IIb with linear structure,
20  especially with tri-heterocyclic functional groups, which has been evaluated to be highly potent
and effective for inhibiting the NS3 protease replication of hepatitis C virus (HCV). This invention
further relates to pharmaceutical compositions comprising one or more of new developed
compounds (in a pure form or a mixture of stereoisomers, solvates, hydrates, tautomers, prodrugs,
or pharmaceutically acceptable salts thereof), and optionally other agent(s) developed as

25  therapeutic drugs for HCV treatment.
In the first aspect, the present invention provides a kind of novel polyheterocyclic based

compounds represented by the formula Ia or Ib:



m=0, 1 or 2; n=0, 1or 2 5p =0, 1or 2, q=0, 1or 2, r =

0O, 1, 2 or 3; the dashed line "-" is single bond or doubl e bond,
respect i WweDyp1vdeersei n when "-" is S|ngle bond, D, E, El pamaNaaregomach
|ndependently sel ected fromthe 10 g@@yp consi sti pg of oxygen, sul fur,

am no, -C(Ra) (Ro)- group, r spe tl%ely, and R s ‘@én, oxygen,
halogen aton1 cyano, trifluoro Cl- C20 al kylX,’» anlkoxy Cl- C20
al kyl t hi o, Cl1-C20 alkoxycd%ﬁa C20 am no b CE- c20

car bonyl am no, C6-C20 aryl, 0 ary1oxy, C6- G20 ar ylroxycar bonyl, or

C2- C20 heterocyclic group. £ & Ryherein wher "
El and G each is indepen §e|ected from
nitrogen N or -C(Rc)- grifup;
each independently sel ect
atom cyano, nitro, G - CZD a
al koxy, Cl1-C20 alkylthnﬁ/
aryl oxycar bonyl, C2-C20 h

is double bond D, E,

o =

t het_group cgpsi sty
€20 cycl bal kyl ,
oxycarbﬁ/ WCB-
é rocyo i ¢ al koxycarbbnyl, ,
aryl, Ci1-C20 alkylanlno, eterocyclic ' -C20 20 aryl am no,
G - C20 am nocarbonyl, G -C20 ‘am do, Cl-C20 am do bonyl , Ci-C20

car bonyl am no, Cl-C20 al kyl sul fjonam do, C2 -C20 hefierocyclic sul fonam do,
C6- C20 aryl sul fonam do, or Ci -C20 am nosul fonam do group, respectively;
wher ei nwiwdigin: r = 0, E is nothing, and Dis directly linked to El; WO
2011/ 091757PCT/ CN2011/ 070702 L is oxygen, sulfur, -S(0)-, -S(0)2-,
car bonyl , %F:Dgg%gg(Rc)-’ C -C20 al kenyl, Ci1-C20 al koxY, C2-C20

het er ocycl y 0 heterocyclic al koxy, Cl-C20 am no, Cl-C20

am nocar bopyl o 3420 al koxycarbonyl, C6-C20 aryl, C6-C20 aryloxy, or

CB6- C20 aryl oxycar bonyl group; T is nitrogen, oxygen or CH 5U is carbon,
sul sur, -SpEG)e6,1 @msphorus or phosphate; Wis oxygen or sulfur; Xis
oxygen, sulfur or -NRa-; Ra is defined as in D, E, El, and G above; Y is
ni trogen omrfﬁibmmbp, Z is hydroxyl, G -C20 al kyl, C3-C20 cycl oal kyl,

C1- C20 alkoxy(j C20 cycl oal koxy, Cl1-C20

hydrogen hal ogen
-C20 aryl, C1-C20
aryl oxy, C6-C20
-C20 heterocyclic

10  group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R'® is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Cy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C;1-Cy alkoxycarbonyl, C;-Cy aminocarbonyl, C;-Cyo carbonylamino, Cs-Cyg aryl, Cs-Coo aryloxy,

Cs-Cy aryloxycarbonyl, or C,-Cy heterocyclic group.

15  group consisting of nitrogen N or -C(Rc)- group; and R" is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cy alkyl, C3-Cyo cycloalkyl, Cs-Cyp aryl, Ci-Cyo alkoxy, C1-Cao
alkylthio, Ci-Cy alkoxycarbonyl, Cs-Cyo aryloxy, Cs-Coo aryloxycarbonyl, C,-Cyo heterocyclic
alkoxycarbonyl, C,-Cy heterocyclic aryl, C1-Cyp alkylamino, C2-Cyo heterocyclic amino, Cs-Cao

20 aryl amino, C;-Cy aminocarbonyl, C;-Cyo amido, C;-Cy amidocarbonyl, Ci-Cyo carbonylamino,
C1-Cy alkylsulfonamido, Cz-Cy heterocyclic sulfonamido, Cs-Cyo arylsulfonamido, or C1-Cy

aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to E";

3



10 al kyl am no, C3-C20 cycl oal kyl am no , C2-C20 heterocyclic am no, C6-C20
aryl, C6-C20 aryl am no, C4-C20 heteroaryl am no, G -C20 al kyl sul fonam do,
C3- C20 cywbaalkphisal f onam do, C6- C20 aryl sul f onam do, CPCTRIN2al1kaxH2

sul f onam da, is GRy£e20 suifia] SROKOXYOo44] Eavbanyil,do,-CARB)ARE)-,al k) aikengl, W, akokyo,
C3- C20 cycl oal kyl am no sul f onam do, C6-C20 aryl am no sul fonam do, Cl1-C20

ur am dd;2-Ca- B2eroeyrlyuCei o, he@roayelic phosph & €20 amigl- C202bematosarbosyl Carfebo R2
are each i ndependently selected fromthe group consisting of hydrogen,

hydr oxyalkoxygaraenylcds-E syl (5-Cocayioxy %rﬁééramakxhﬁfyce@-oe?lcgravmoxy, C3- C20

cycl oal koxii, G -Cc20 al koﬁﬁ{ bonyl, G -C20 al kyl am no, C3-C20
cycl oal kyl Aifi HEOSE OE A5 ‘ocyclic am no, ©6-C20 aryl am no, Cl-C20

G Cb. eyt o RO E POt P MUERE BRRPhATL T e cul Fonam do, 05 20

aryl sul f ongmi doyoang Gk G20 20 am nosul f onam do group; R3, R4, RS and
R6 are each i1 ndependently selected fromthe group consisting of hydrogen,
hal ogen, hydrstmylfven, SYlanQr -NRa!, Ra iCeGRQ BlikY, E, £3-262¢G syvstoal kyl, CL- C20
al koxy, Cl-C20 al kyl am no, C2-C20 heterocyclicam no, C6-C20 aryl, C6-C20
aryl am no, YObn@P@gealok Yl giofipnam do, C2- C20 heterocyclic sul fonam do, and
C6- C20 aryl sul fonam do group; and 25R7, |le and R9 are each independently

I bogonetmyl o Gl Cob Ttyl | Chco0 alkosn. Gl G20 bl Kyl it g Gl €20

al koxy&é}ﬂg%ﬂg?%; Celao P%ﬁi.‘/}%’&i’a?b 120 hgprogpic llﬁ%r{?ﬁr‘gm%éa, 8@%’2%%12‘%%,
I one GrrdFtanidabE: fite S ISR LR o TR R Fr¥ehe”

por1/ o9 ISVl 10568 sy, S5y Evclotiy sifgpanido, €1 Gy alplgning

= 0, 1,suBoRdmido, GLOg FashRdlakiifesulfonam$dcs CRULEaRAANOSul PRI, 0OTY, uramido,
respectively; wherein when "-" is single bond, D, E, El and G are each

i ndepernde@ilthiosreldec Cedf plasphidie ofiu(, bomsd, sti ng of oxygen, sul fur, am no,
or -C(Ra)( Rbl) - group, respectively; and R is hydrogen, oxygen, hal ogen
at om cyan®' and Rf laceeashitdependealy @lected fyin, th€grolp Sonsismgyof hgilrogas hydroxyl,
al kylthio, G -Cl15 al koxycarbonyl, C -Cl5 am nocar bon?/I , G -Cl15
car bonyARAP-fo - Cogkids §3-4ny eyclaadybi6 - aroalky, Crbosyetralkary | (ox§p atsengarbonyl,
C2- C15 heterqcycl.ic group. erei n "-" is double bond, D, I
and G daghdotepehtmpyoapletEn Crbm s aE i AN EEnE-Se1 R BN GriGgen
N or - %ﬁl&%&éarggwgﬁlil’%?ey@m ér?lo%gé/ag@&ly%miﬁ&l élqb'zo alkylsulfonamido, C3-Cyg
cycloalkylsulfonamido, C,-Cy heterocyclic sulfonamido, Cs-Cyo arylsulfonamido, and C;-Cyo
20  aminosulfonamido group;
R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyano, nitro, Ci-Cy alkyl, C3-Cyg cycloalkyl, C1-Cyp alkoxy, C1-Cyo alkylamino,
C2-Cyo heterocyclicamino, Cs-Cyp aryl, Cs-Cop arylamino, Ci-Cyg alkylsulfonamido, C»-Cy
heterocyclic sulfonamido, and Cs-Cyg arylsulfonamido group; and
25 R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-Cy alkyl, C;-Cy alkoxy, C;-Cy alkylthio, C;-Cy alkoxycarbonyl,
C1-Cy aminocarbonyl, C;-Cyg carbonylamino, Cs-Cyg aryl, Cs-Cog aryloxy, Cs-Cy aryloxycarbonyl,
and C,-Cy heterocyclic group.
In one preferred embodiment of the compounds of formula Ia-Ib in the present invention,

30  wherein:

m=0, 1 or2;



Ra, Rb and Rc are each independently selected fromthe group consisting of
hydr ogen, hal ogen atom cyano, nitro, G -Cl5 al kyl, C3-Cl15 cycl oal kyl,

C6- C15 arwD,200109CH3 al koxy, Cl1-Cl5 15 al kylthi o, G - Cl5Palrkowyoarooayl ,

C6- C15 aryloxg,1 &&82;C15 aryl oxycarbonyl, C2-Cl5 heterocyclic al koxycarbonyl,
C2- C15 heterocyclic aryl, Cl1-Cl15 al kyl am no, C2-Cl5 heterocyclic am no,

C6- C15 arylp =ati her, 2;Ci - C15 ami nocar bonyl, Ci -Cl15 amido, C1-Cl15

am docar bonyl, Cl-Cl15 carbonyl am no, Cl-Cl15 al kyl sul fonam do, C2 -C15

het er ocycl iCIc:Qull ‘Pro7riam do, ©6-C15 aryl sul fonam do, or G -Cl5

am nosul fona up, respectively; 20wherein when r = 0, E is nothing,
and D is difrect 'hkedto El ; L is oxygen, sulfur, -S(0)-, -S(0)2-,

car onyl, RG).z.» koxY, C2-Cl5

het er ocycl 3% d%@% het erlo%clgg%igﬁgﬁﬁ&gdb’le@ %egp&!n%n , G -Cl15

am nocar boRyerei Civher 5-2d ’kﬂ)gﬁ%% p&f&l)/b ECB! Gl Gadry leach%d&ﬁd&ﬁ%{rl s@?&ted%om the
C6- C15 aryl oxycarbonyl group;” T is nltrogen oxygen or is carbon,

sul f ur,grof Ensistipg) 06 Phy@ed Ssutfiir, RRASR At €(RAVRY- S0UP! Qﬂspébtlﬁd.liﬂ/ fatl ;R "Kis 1/drogen,

oxygen, sulfur or -NRa-; Ra is defined as in D, E, El, and G above; Y is

ni t r ogerxygen, GdlegeaugpmZ cymdnﬁdﬂom;ohnetl@l C1E 1alaligyll, CG8Chbkoxyc C@éllkylﬂkylthm,
Cl- C15 al kox C3-C15 cl oal koxy, C1-C15 30 al kyl am no, C3-Cl15

cycl oalbkyf = limycarbmlyd:lé ﬁetaéll‘ﬂt)@(‘;ﬂébqndl &t Guo carbentaming {e-C1o8yE1G-Grsyirdaivio,
C4- C15 qt:ero ryla no, %5 al kyl sul f onam do, C3-Cl5

cycifoal theay ee WE5ToBHClif G945 7PCT/ ONZOL1] 070702

G y:ci‘s‘,' Lf’Ea'HsFﬁ Th R0 Faralh R o Byt Bl Ryt &ﬁﬁw%%t',ei%%%?iﬂg“
ey G - C15 ,
o i B R R, e T B & & o e ar ot

consi sti ng raf RBYAN REQRe e FHRPpYAdenBIRTEIBE d%m@ﬂné Alulp)o @iﬁg%ﬁn ayskpal kyl,
Cl- C15 al koxy, C3-Cl15 c§/c oa&:ﬁ)oxye,n g Clg al koxy%aru on§S1 i(wg

al kyl araisgen @bnCkyamy altagltkydanlkpl C: €25 GldodietleCoCyLarylc Cad; natkoBh -GG 5
arylsam no, Cl-C15 al koxycar bonyl am no, C6-Cl15 aryl oxycar bonyl am no, G -C15

al ky! sulifydtharyiCde(;1s @kogidarimnyl, &aKl?qyIas}dKMyoﬁaﬁld@rylo@gc@bénsﬂ,e@ﬁﬁadmrbcyclic
sulf Onaarlrllog((})/carbcgnycl:lgz %gsyﬂe?elﬁggy%ﬂg g}yl Ci- &r;dalkc}:/:{-an%%lg &m C?sohseltjelrggyréﬁg] agl(ljnog rC(z-u 15
aryl amino, C;-Cy5 aminocarbonyl, C;-C;s amido, C;-C;s amidocarbonyl, C;-C;5 carbonylamino,
C;-C;5 alkylsulfonamido, Cz-C;s heterocyclic sulfonamido, Cs-C;5 arylsulfonamido, or Ci-Cis
aminosulfonamido group, respectively;
20 wherein when r = 0, E is nothing, and D is directly linked to E';
L is oxygen, sulfur, -S(O)-, -S(0O),-, carbonyl, or -C(Rb)(Rc)-, C;-C;s alkenyl, C;-C;s alkoxy,
C2-C;s heterocyclyl, C,-Cis heterocyclic alkoxy, C;-C;s amino, C;-C;s aminocarbonyl, C;-C;s
alkoxycarbonyl, Cs-C;s aryl, Cs-C;s aryloxy, or Cs-Ci5 aryloxycarbonyl group;
T is nitrogen, oxygen or CH;
25 U is carbon, sulfur, -S(O)-, phosphorus or phosphate;
W is oxygen or sulfur;
X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;
Y is nitrogen or CH group;
Z is hydroxyl, C;-C;s alkyl, C3-C;s cycloalkyl, Ci-Ci5 alkoxy, C3-Ci5 cycloalkoxy, Ci-Cis
0 alkylamino, C3-C;s cycloalkylamino , C,-Cis heterocyclic amino, Cs-Cis aryl, Cs-Ci5 arylamino,

C4-C;5 heteroarylamino, C;-C;s alkyl sulfonamido, C3-Cis cycloalkylsulfonamido, Cs-Cis

5



10R3, R4, R5 and R6 are each independently selected fromthe group

consi sting of hydrogen, hal ogen, hydroxyl, cyano, nitro, Cl-Cl5 al kyl,

C3- C15 cywbaalikph757CL- C15 al koxy, Cl-Cl5 al kyl am no, C2PCIAN2011/070702

het er ocyglbul6aaimidy, (P8C Chlkkoay yllfon@nddl ;a1 battoaliboxyGli fohdmalok €1 -6 dlloylamindo,
C2- C15 heterocyclic sul fonam do, and C6-Cl5 aryl sul fonam do group; and R7,
| e and sRHogareidechCisrsaelpeliskanting swwnewided Ci1(onarylagning @ﬁi@n@mﬁgj, €t-iChguremido,
hydrogen, cyano, 15 nitro, trifluoronethyl, Cl-Cl5 al kyl, Cl-Cl15 al koxy,

G - c15 GrkyithipggidocCi-€15phasrps: ©abdny borats: - c15 ani nocar bonyl, G - Cl15

E:é‘f ?;‘i’gy'hg?i{' %@9? A e e pea T S PP E R dRgom R BT RREY CYBBThas
o L : . : il o _ by

5 TH{ o 5 P P D 1! BB By . Bl

R @1L@g|aﬁ<g¢£%ﬂo,lzl ;-8RURLR AR NGhing QSPE L HeMB Kclic amin‘M’@E-@éﬁarMﬁﬁﬁn(;,'Cnl-(iié

singl e bon and "G aré each i ndependently selected ffomthe group

consi stallgkyedrbonygaino, egtlcflyargloamaa@onywmin@(@ahi(sl%!u&ylsmo@wmidoc esfugeti vel y;
and R is hydrogen, oxygen, halogen atom cyano, trifluoronethyl, Cl-C8

al kyl , ogclo@ybhKomamidg €88 sdlekeyddyhlio sulina@ida (s ey el dndfiogdmidGi ar@8C;-Cis
am nocar bonyl, G -C8 carbonyl am no, C6-Cl12 aryl, C6-Cl2 aryl oxy, C6-Cl2
30ar y| cyyisesufopghidog@ro@R- C12 heterocyclic group. wherein when "-" is double

bond, D, E, El,and his.ind | | d f hy
2811/ 09175Feck 7%‘%2‘@% B/% 3%@#'65 “ItilgB?efg’%n eg«%l%ﬂtyt?i%@?tﬁ%g&wrﬁggwﬁw%g\ﬁ?h&rﬁg%
: d i f . Rb d-R h )
O aap e R SEIEaRY. R Gt sy Corsme b BNoe By S aEhcar alkdamitoom
Y i - kvl E3- | - -C1 - koxy,
Q0 SIS B, e} oM, Bl Ryt ory

aryl oxyear O8Nt sulfrmfBd 1 ah& WY ¢ hiyEsuFoRdnfiay weaupbany | . C2- C12 heterocyclic
aryl, Cl1-C8 al kyl am no, C2-C8 hetérocyclic am no, C6-Cl2 aryl am no, Cl-C8

am nocar boRYIR® 463 RCBrasadidndgbnGtiansebord iaamyte, orilp Ghsisaing of iy diokag cy&io, C8
al kyl sul fonam do, C2-C8 heterocyclic sul fonam do, C6-Cl12 aryl sul fonam do,
or 16 - @Gdtrantrfbmudthethplyi GeCgr allipl, €e€pealkione! ¢1-CaheleithionenCrs alkoxydartionyl,
nothing, and Dis directly linked to El;
C;-Cy5 aminocarbonyl, C;-C,s carbonylamino, C4-Cs aryl, Cs-C;s aryloxy, Ce-Cs aryloxycarbonyl,
and C,-C;s heterocyclic group.

In a more preferred embodiment of the compounds of formula Ia-Ib in the present invention,

werein:

20 m=0, 1 or2;
n=0,1 or2;
p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;

25 the dashed line “===" is single bond or double bond, respectively;

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Csg alkyl, C;-Cs alkoxy, C;-Cs alkylthio, C;-Cs
alkoxycarbonyl, C;-Cg aminocarbonyl, C;-Cg carbonylamino, Cs-Ci, aryl, Cs-Ciz aryloxy, Cs-Ci2

30  aryloxycarbonyl, or C,-Ci; heterocyclic group.
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10L is oxygen, sulfur, -S(0)-, -S(0)2-, carbonyl, or -C(Rb)(Rc)-, C-C8

al kenyl, G -C8 al koxY, C2-C8 heterocyclyl, C2-C8 heterocyclic al koxy, Cl-C8
am no, G WQRoBmionTse ar bonyl, Ci1-C8 al koxycar bonyI C6- CLPCArGN2011060701 2

ar y| oxysroy cdBisGi ofuiytogetyNar bOMY)- gooppind R & miybeogen)fuoxygen or CH U i s
carbon, sulfur, -S(0)-, phosphorus or phosphate; 15Wis oxygen or sulfur; X
i s oxygen, ReuRband B arqesh indegeidentigselaced &emithe Boup, Comlstl@m:f hgdeggene; Y is
nltrogen or CH group; Z is hydroxyl, G -C8 alk cIoaIk ClC8
al koxy, aéaw@at%@a@ww REsgy C1 éf@gf L %G $9§fﬁlwékyl{§a-63z aéyle {KoxM ¢>(|10C8

C6- C12

Egﬁ ero?ﬁ’f il R o eapRu Salronuag e o ”Osifé{zb%?ﬁﬁzl(éhﬁbeﬁ%%

suI f onam %Jﬁyrgg%a&agtéyl}e%m%h%ﬁ?on 1568 %}L%@ﬂ ?% CC§1 ?ﬁ,}éﬂé ?nl%h}%oég Cy; aryl
sul f onamide, C (&; Lrboddr¥d @ch§ s fgenagi @gam@ocgﬁ,omﬂa@ ’ca%n%mﬁrﬁi ey do,

Cl- C8 phosphate, or Ci- borate; Rl and R2 are each independent!|y sel ected
f rom t hekyga0fpa®s Cs LCRBetobcyyidrsaIemmity T L& Yl aryldfamamido, 61 €C8sal kyl ,

C3-C8 cycl oal kyl, Ci1-C8 al koxy, C3-C8 cycl oal koxy, Ci -C8 al koxycar bonyl ,

G - C8 ainkydshfononidCr@®, cyspeaakkyl am no, C2-C8 heterocyclic anino, C6-Cl2

aryl am no, C1-C8 al koxycarbonyl am no, C6-Cl2 aryl (%lcar bonyl am no, G -C8
al kyl sul f oneheredo wherr e8), Eyig lﬂgyﬁlyhpflbﬁla‘?ﬁﬂddmkéit ;heterocyclic

Eg' L%gamR%’ gl égiﬁdﬁ&é& FeAtRpsei é%@%ﬁégﬁs 8L conekety ng
Sycl valoen e i sal & %&ygﬁ B o B ?g%esfagec%yazalsv&oz
aI kyI saﬂéﬁﬁgﬁl‘glj’yl%ﬂtm&%et ercl)%:?/ k’osru fonarr'rf}g%/?l 391(%%2

aryl sul f onag gRogObRygeaMd CH; R7, le and R9 are each i ndependent |y
selected fromthe group consisting of hydrogen, cyano, nitro,

trifluor onTHtmydrborf;kulﬁﬁ ARy, ph&sbh&idhs al ogphatesl- C8 al kyl thi o, C1-C8
al koxycar bonyl , C1-C8
15 W is oxygen or sulfur;

X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;

Y is nitrogen or CH group;

Z is hydroxyl, C;-Cg alkyl, C3-Cs cycloalkyl, C;-Csg alkoxy, C3-Cs cycloalkoxy, C;-Cg
alkylamino, C3-Csg cycloalkylamino , C,-Cg heterocyclic amino, Ce-Ci2 aryl, Cs-Ci2 arylamino,

20 C4-Ci2 heteroarylamino, C;-Csg alkyl sulfonamido, Cs-Cs cycloalkylsulfonamido, Cs-Ci2
arylsulfonamido, C;-Cs alkoxy sulfonamido, C3-Cs cycloalkoxy sulfonamido, C;-Cs alkylamino
sulfonamido, C3-Cs cycloalkylamino sulfonamido, Cs-Ci2 arylamino sulfonamido, C;-Cg uramido,
C;-Cgthioureido, Ci-Cs phosphate, or C;-Cs borate;

R' and R? are each independently selected from the group consisting of hydrogen, hydroxyl,

25 amino, C;-Csg alkyl, C5-Cs cycloalkyl, C;-Cg alkoxy, C3-Cg cycloalkoxy, C;-Cg alkoxycarbonyl,
C;-Cs alkylamino, C3-Cg cycloalkylamino, C,-Cg heterocyclic amino, Cs-Ci, arylamino, C;-Cg
alkoxycarbonylamino, Cs-Cy; aryloxycarbonylamino, C;-Cs alkylsulfonamido, C3-Cs
cycloalkylsulfonamido, C,-Cs heterocyclic sulfonamido, Cs-Ci7 arylsulfonamido, and C;-Cg
aminosulfonamido group;

0 R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyano, nitro, C;-Cs alkyl, C3-Cs cycloalkyl, C;-Cg alkoxy, C;-Cs alkylamino,
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5am nocar bonyl, C -C8 carbonyl am no, C6-Cl2 aryl, C6-Cl2 aryl oxy, C6-Cl2
aryl oxycar bonyl, and C2-C8 heterocyclic group. In one nost preferred

enbodi merwoi2n1ttdee75pr esent i nvention, the formula |a-Ib; pameEmadizo7onoz 1 or

2; 10n &-Qs terdeydbizarhinoq €6-Ciz dryk (13;C11 aniazinof OeCdakhBdifbraneds,-Co-Cs a singl e

bond or doubl e bond; 15the dashed line " " linked to the
cycl oprisgyoanlinsdimaondd, agd 6 1i aylsoudmidhgrermcratyclic ring is a double
bond; the dashed line "-" linked to le is a single bond, and le is H

the das hedRI iRnend R gre e%ehslpﬁi@e@d%@ﬁoﬁeleﬁtefiﬁm thecrevp 60nsistige @6 HE(IO8sth §Y#1O. D,
E, B, G d h E and, El

cach lemc‘?”tr T RtMaRe %%HS%.@? e ﬁfsoﬁ?%%°Xﬁbﬁﬁsnbox?§mowhaée08
oo b UhARSEVL R shobfyafie £t arlh T el R L3 Wag 306

aIkylsqﬁt@pgghggmﬂggggﬁ)cycloalkylsulfonanldo or C8-C10 aryl sul f onam do
group; i s hydrogen, C6-Cl0 arylamno, G -C6 al koxycarbonyl am no,

C2- C6 het er oCyiGhd fosdpieRBed SalboBmemlikiib iddchOn@niGOthe R m&lH FAIbO
aryl sul fonam do; and 30R2, R3, R4, R5 and R6 are each H,

wherein:
m=1or2;
10 n=1or2;
p=1;
q=1;
r=0,1o0r2;

15 the dashed line “===” linked to the cyclopropylaminocarbonyl group inside of the

cyclic groups; D and G are each oxygen; E and E' are each -CH,-, respectively;
20 wherein when r = 0, E is nothing, and D is directly linked to E';
L is -CH,-;
Tis N or CH;
U is carbon;
W and X are each oxygen;
25 Y is N or CH;
Z is hydroxyl, C;-Csalkoxy, C;-C¢ alkylsulfonamido, Cs-Cs cycloalkylsulfonamido or Cs-Cio
arylsulfonamido group;
R' is hydrogen, Cs-C1o arylamino, C;-Cs alkoxycarbonylamino, C,-Cs heterocyclic amino,
C;-C¢ alkylsulfonamido, or Cs-Cyg arylsulfonamido; and
30 R% R’, R* R’ and R® are each H;
R’, R® and R’ are each H.



R7, R8 and RO are each H. WD 2011/091757PCT/ CN2011/ 070702 In the second
aspect, the present invention provides a kind of novel polyheterocyclic
based compound®mmspr esented by the fornula Ha and |ib: PaBLN2011/070702

and/ or st efleohesaoeind aspecl, viat @esenhydreati@s provalet arkend pf estet pofyihe@tdoynlio©based
am dation prodrugs, 5pharmaceutically acceptable salt, or m xtures thereof
Wher ei reompoundy represgntet bygthe fgmuia blia apd Ikb:= 0, 1, 2 or 3; 10t he dashed |ine
"-" is single bond or double bond, jEe(specti vely; wWherein when "-" is
single bond, D, E, El and G arg ' ndependentfk1 §! d fromthe group
consi sting of oxygen, sulfur, @ -C(Ra) (Ry 0L, respectively;
and R is hydrogen, oxygenW tom cyamg[,( orret hyl , Cl-C20
al kyl, Cl1-C20 al koxy, Cl-C20; al’kylThi B, Cc1 al ¥éxygar bonyl , G - C20

am nocar bonyl, G -C20 car bory!l 5rp né’ C6- C20 ary_sl R°CB- C20 aryl oxy, 15C6-C20
aryl oxycar bonyl or C2- . A_ S°wherein when "-" is
doubl e bond, D, E H sel ected fromthe group
is oXygen or sulfur. Ra,
zconsi sting of

hydr ogen, hal ogen atom cyano, nitfro, G -C20 al kyl, C20 cycl oal kyl ,

C6- C20 aryl, Ci1-C20 al koxy, Ci- 20 al kyl thi o, CG=C20 al koxycar bonyl,
C6- C20 aryl oxy, C6-C20 aryl oxycarbonyl, C2-C20 heterocyclic al koxycarbonyl,
C2- C20 heterocyclic aryl, Cl-CH2al kyl amino, C2-C2b heterocyclic anino,

C6- C20 aryl amno, G - C20 am nocar bonyl, G -C20 am do, G -C20

ani docar borgd/or BeLeODOMEE ﬁf&ﬁ@}ﬁs@hwlf@tesc@ut@@r%mww% REAMHGLioTpradamy,

het rofﬁflgl iC sulflonamd C20. ar sl?g‘wgnam do, or G -C20
s s Ao e Ble gt pyars Bedfacd 0% 0 P 2% s nothing,
and D igndiect!y linked to El ;

p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;
10 the dashed line “===" is single bond or double bond, respectively;
wherein when “xz==” is single bond, D, E, E' and G are each independently selected from the

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Cy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C;1-Cy alkoxycarbonyl, C;-Cy aminocarbonyl, C;-Cyo carbonylamino, Cs-Cyg aryl, Cs-Coo aryloxy,

15  Ce-Cy aryloxycarbonyl, or C,-Cy heterocyclic group.

group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.
Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cy alkyl, C3-Cyo cycloalkyl, Cs-Cyp aryl, Ci-Cyo alkoxy, C1-Cao
20 alkylthio, Ci-Cy alkoxycarbonyl, Cs-Cyo aryloxy, Cs-Coo aryloxycarbonyl, C,-Cyo heterocyclic
alkoxycarbonyl, C,-Cy heterocyclic aryl, C1-Cyp alkylamino, C2-Cyo heterocyclic amino, Cs-Cao
aryl amino, C;-Cy aminocarbonyl, C;-Cyo amido, C;-Cy amidocarbonyl, Ci-Cyo carbonylamino,
C1-Cy alkylsulfonamido, Cz-Cy heterocyclic sulfonamido, Cs-Cyo arylsulfonamido, or C1-Cy

aminosulfonamido group, respectively;

25 wherein when r = 0, E is nothing, and D is directly linked to E';
9



WO 2011/ 091757PCT/ CN2011/ 070702 Wis oxygen or sulfur; X is oxygen, sulfur
or -NRa-; Ra is defined as in D, E, El, and G above; Y is nitrogen or CH
group; Z we:2aydvwoisyl , G -C20 al kyl, C3-C20 cycl oal kyl , ECTCX20a/kONY,

C3- C20 cycWoalokpeen, orGiHiG20 5 al kyl am no, C3-C20 cycl oal kyl amino , C2-C20
heterocyclic am no, C6-C20 aryl, C6-C20 arylam np, CA-C20 heteroaryl am no,
G - C20 al kﬂlswvg@na@lﬁd@r “NBacK ig ylefinsdl dgyin HuEf Bhanil §oabags: C20

aryl sul fonam do, Cl-C20_ al koxy sul fonam do, C3-C20 cycl oal koxy sul f onam do,
G -C20 al k)ﬁ‘érﬁtﬁ%%ﬂ%&rﬁpﬂo C3- C20 cycl oal kyl ami no_sul f onani do, C6- C20

3?' 17020, B B0 ek Y R G s e Gk R b AL AR ECLLE 11 o
- €20

al kb EEBRE SRR M RR ) CartR BERes HORRI G r ARG, b Gyafitid

het er oqy, Cio%f&wyla%océq @} Mikyl Qﬁfo%ld%r 32%@% é}%loaﬁ%‘ls@?ﬁ@nﬁhiﬁ%' 8t pnam do,

C2- C20 heterocycl I ¢ sul fonam do, and aryl sul fonam do group; and R,

|l e and JRAs@df@agidd) Glr@ea&adsamw@haﬁﬁdl@@g&dzo tyasalkhe @ifoHpmiens|-ghj 4kyiohino
hydr ogen, cyano, 15 nitro, trifluoronethyl, Cl-C20 al kyl, Cl- C20 al koxy,

G -C20 salfklydmildb,cﬁg Cio—@lealal_ylanﬁmwlﬁmamido Cs~(G2oyRaminogadfonemydo, CGCoO2@mido,
car bonyl am no, C6-C20 aryl, C6-C20 aryl oxy, C6-C20 aryl oxycarbonyl, and
C2- C20 @ne@eﬂ@@lyr@ldiOcCng@uﬁlosphate Rr Gi&Capiborates 20 al kyl,  C3- C20 cycl oal kyl

C6-1620 aryl, Q het gr oary 0 al on G - C20 .
al koxycar bonﬁ gtRa be%ﬂese‘%rﬁ,ly @K@@@ﬁa{"@? gwa&ea%l%lﬁﬁf hY@f@g@o

&5 20 MR %&%{ SRYT nkfés PRl LG TS oo Foies: %F#fa%?
pref o rede TRRASERLy Al | ECTARRLENS, Gl AT AN ulibhdmialeL e,

0,
heterocychc sulfonamido, and Cs-Coo arylsulfonamldo group; and

R’, R* and R’ are each independently selected from the group consisting of hydrogen, cyano,
15  nitro, trifluoromethyl, C;-Cyo alkyl, Ci-Cy alkoxy, C;-C, alkylthio, C;-Cy alkoxycarbonyl,
C1-Cy aminocarbonyl, C;-Cyg carbonylamino, Cs-Cyg aryl, Cs-Cog aryloxy, Cs-Cy aryloxycarbonyl,
and C,-Cy heterocyclic group.
R'" is H, C;-Ca alkyl, C3-Cyo cycloalkyl, Cs-Cao aryl, C4-Cao heteroaryl, C1-Ca alkylcarbonyl,
C;1-Cy alkoxycarbonyl, Cs-Cyg aryloxycarbonyl, C;-Cyo alkylaminocarbonyl, Cs-Cyo arylsulfonyl,
20 C;-Cy alkylaminosulfonyl, C;-Cy cycloalkylaminosulfonyl, Cs-Cy arylaminosulfonyl, C;-Cyg
heterocyclicaminosulfonyl group.
In a preferred embodiment of the compounds of formula Ila or IIb,
Wherein:
p=0,1o0r2;
25 q=0,1o0r2;
r=0,1,2or3;

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
30  oxygen, halogen atom, cyano, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio,
C;-C;s alkoxycarbonyl, C;-C;s aminocarbonyl, C;-C;s carbonylamino, Cs-C;s aryl, Ce-Cy5 aryloxy,

10



t he dashed Iine "-" is single bond or double bond, respectively;
wherein when "-" is single bond, D, E, El and G are each i ndependently
sel ect ed woamtdee75gr oup consi sting of oxygen, sul fur, arCma&N20r1/07€ORa) (Rb) -

group, CeCpactloxeayiongindr B1-€ i betbrpdyadigenoup30oxygen, hal ogen atom cyano,
trifluoronethyl, Cl1-C15 alk Cl- C15 al koxy, Cl-Cl15 al kylthio, CIl-C15

al koxycar bovhgtein @men:is—a’hmné»@hle&@nw D, B1E Girgl G@a%ﬁyh@ﬂen@nﬂ%e@wdﬁfm the
C6- C15 aryl oxy, . V\D 2011/ 091757PCT/ CNZOll/ 079702 C6- C15 aryl oxycar bonyl, or
C2- C15 $ietreaseitng ef girgegn N or - (&Férgpﬁpméﬁl Is" owgerd@wl%r bond, D, E E

ﬁngr % S R Bhanf R A ey R s oy e uup%gg%gltg%&fé)gg%ogen
| ndePendRkhYcAE SEERE T Do BUR. S BRLALIDG, o Il ogen B Relgen,
al koxy a1l T, fdlgmk‘i);@%&rbcﬁlyt @%ECl@lal‘}@W@%QQQXﬂyloxgéargéC%rlaC%bﬁet ter%cﬁ:é5

aryl oxycar bonyl het érocycli ¢ al’koxycar bonyl erocyclic

aryl, Glkdsd:barBbi)| @TNhetdedeyclib aR &t @LOGYiyilgmiat] 02C, TetdrdSyce YhirdYI0IE 5

G -Cl5 am nocar bonyl, G -Cl15 am do, Cl1-Cl15 am docarbonyl, C1-C15

car bonydrdmmoo, G1€GChmiaddayticayl, Conasnaalo, CL1-(Gl &mtdet@aboyl.cli-€1ssaltfonphamicy,

C6- C15 aryl sul fonam do, or Ci -Cl5 10 am nosul fonam do group, respectively;

wher ei 1 erﬁlﬂ?}’l&ﬂlfbna@dpscmﬁlh hetgroczelis solfosamidpeCe-Cys arylswéenamideior GaGs

oxy@en or, sul X is ox ul fur or -NRa-; Ra is defined as in D, E
ananE’Snoa*“bl Bam‘fiol%"‘%ﬂ f‘ggﬁ‘éwe P CH group; 15 Z is hydroxyl, G -Cl15 al kyl,

C3 C15 cycl . C 0 X Cl- C15 al kyl am no,
G Cls cyoldR SY/“@ﬁ?ﬁo%l%c’:% h$H% P el l‘e&’%ﬁfg s C15 aryl . 0. C15
aryl am no, %2 rylam no, G -Cl15 al kyl sul fonam do, C3-Cl15

cycl oal kyl ggflsf g} gﬂ%@ C15 aryl sul fonam do, C1-Cl15 al koxy sul f onani do,

C3- C15 cychorld«9zsh, sulifrRranreo . RaGk défredalsky Dam o as4kd grael do, C3- C15
cycl oal kyl am no”sul f onam do, C6-C15 aryl am no sul’fonam do, C1-C15 ur ani do,

Y is nitrogen or CH group;

P Z is hydroxyl, C;-C;s alkyl, C3-C;s cycloalkyl, Ci-Ci5 alkoxy, C3-Ci5 cycloalkoxy, Ci-Cis
alkylamino, C3-C;s cycloalkylamino , C,-Cis heterocyclic amino, Cs-Cis aryl, Cs-Ci5 arylamino,
C4-C;5 heteroarylamino, C;-C;s alkyl sulfonamido, C3-Cis cycloalkylsulfonamido, Cs-Cis
arylsulfonamido, C;-C;s alkoxy sulfonamido, C3-C;s cycloalkoxy sulfonamido, C;-C;s alkylamino
sulfonamido, C3-C;s cycloalkylamino sulfonamido, Cs-Cis arylamino sulfonamido, Ci-C;s uramido,

20 C;-Csthioureido, C1-Cis phosphate, or Ci-C;s borate;

R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyano, nitro, Ci-C;s alkyl, C3-C;s cycloalkyl, Ci-C;s alkoxy, Ci-C;s alkylamino,
C2-C;5 heterocyclicamino, Cs-C;s aryl, Cs-Ci5 arylamino, Ci-Cis alkylsulfonamido, C»-Cis
heterocyclic sulfonamido, and Cs-Cy5 arylsulfonamido group; and

25 R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio, C;-C;s alkoxycarbonyl,
C;-C;5 aminocarbonyl, C;-C;s carbonylamino, C¢-C;s aryl, Cs-C;s aryloxy, Cs-Cy5 aryloxycarbonyl,
and C,-C;s heterocyclic group.

R'" is H, C;-C;s alkyl, C3-Cys cycloalkyl, C4-Cis aryl, C4-Cs heteroaryl, C1-Cis alkylcarbonyl,

30 C;-C;s alkoxycarbonyl, Cs-C;s aryloxycarbonyl, Ci-C;s alkylaminocarbonyl, Cs-Cys arylsulfonyl,
C;-C;5 alkylaminosulfonyl, C;-C;s cycloalkylaminosulfonyl, C¢-C;s arylaminosulfonyl, Cs-C;s
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20 G -C15 thioureido, G -Cl5 phosphate, or Cl-Cl5 borate; R3, R4, RS
and R6 are each independently selected fromthe group consisting of

hydr ogen,wbabogen7s7hydr oxyl , cyano, nitro, Cl-Cl5 al kyl pCCRNZLB/00y70k 0al kyl ,
Cl- C15 tetdrooyylicadlin@iiffoalkatbapi no, C2- C15 het erocyclicanino, C6-C15 aryl,

C6- C15 arylam no, Cl1-C15 al kyl sul fonam do, C2-Cl15 heterocyclic sul fonam do,
and C6- ClSIH&Wmsru pfeGrademidigreotgd; thexfedmpBRTa of BbandheRgresane nvantion, ,

i ndependent|ly sel ected fromthe group consisting of hydrogen, cyano, nitro,
trifludtlsi@ibhyl , C1-C15 alkyl, Cl-Cl5 al koxy, Gi-Cl5 alkylthio, Cl-C15

al koxycar bony " C ;7 C15 am nocarbonyl, G -Cl15 carbonyl am no, C6-Cl5 aryl,
C6- C15 aryl oX ¥eiC15 aryl oxycar bonyl, and C2-Cl5 heterocyclic group.

R' is Cl- Slb&Jigyl , C3-Cl15 cycl oal kyl, C6-Cl15 aryl, C4-Cl5 heteroaryl,

G - 615 al kyl carbonyl, 30C -Cl15 al koxycarbonyl, C6-Cl5 aryl oxycar bonyl,

G -C15 al kylagnnegasbonyl, C6-C15 arylsul fonyl, G -Cl15 al kyl am nosul fonyl,
C3- C15 cycl oal’kyl am nosul fonyl C6- C15 aryl am nosul fonyl, C3-Cl5 WD

2011/ 09175?Mdsﬁé@l&iel/-ﬂl{ﬂ@&n@l@ﬂa@ﬁ@@yﬂédm@bfi,ﬂaloﬁdsbédﬁiwﬂy' group. I'n one
nore preferred enbodi ment of the formula Ha or 1113 in the present

i nvent i on" wheeaiewhen f==="0is singbe b&hd, DqE-EbandLGcn‘re 2achrindep@nddntlyXelected; franhhe
dashed line "-" is single bond or double bond, respectively,; wher ei n
when " gromcmmgn@otﬁmenﬂulfen aglincy el -G Ry R b agioup.igensencrintang Rs glsdideqsen,

ety A Sy B Ty b il R B2,
trifluoroneth

bl koxy RSy Ponys CeE it 083%? AT BB HYL G any (CoCr
C6- C12 L%}qup&:ﬁo §2 Mét %95% Eor C2- C12 heterocyclic group.

wherein and G each is independently

sel ect ed fr\)ﬂmé@@vh@ﬁﬁ)uﬁ-@m&}uﬁfe'%ﬁdQB R Y 800 BtIPTs in dentl9TseldBred Fgh Rk
is oxygen or sulfur. 15 Ra, Rb and Rc are each independently selected from
t he gr Qupucansisahg agmfrbgdstyldro@g@(Rc)hgioog,emda{l&mox@gamr subfut.r o, G -C8 al kyl ,
C3-188 cycl oal kyl, C6-Cl12 aryl, Cl1-C8 al koxy, C1-C8 alkylthio, C -C8

al koxycar bdvayRb a@b Reppe eacyIinﬁepgnct%ﬂmdeqwfrombagmlmplonsi@izl-g@ hlyéltogr:mcycl ic
al koxycar bonyl , C2-Cl12 heterOC){cI ic aryl, Cl1-C8 al kyl am no,

het er odypageR a‘m ﬁaan%:elt@l@ LraAlkyArk nbs cxcloay| dni-hochrlbEmls all@zgy;c@ &hi do,

cl-& a ycft & lkoxycar nﬁaé 8?2ye{ry r(T)]X}r’],OC6-82 acq“ycarbonyl C»2-Cs heterocyclic

alkoxycarbonyl, C,-Ci; heterocyclic aryl, C;-Cg alkylamino, C;-Cs heterocyclic amino, Cs-Ci, aryl

amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cs amidocarbonyl, C;-Cs carbonylamino, Ci-Cg

20 alkylsulfonamido, C, —Cs heterocyclic sulfonamido, Cs-Ci, arylsulfonamido, or C;-Cg
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;

W is oxygen or sulfur;

X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;

25 Y is nitrogen or CH group;

Z is hydroxyl, C;-Cg alkyl, C3-Cs cycloalkyl, C;-Csg alkoxy, C3-Cs cycloalkoxy, C;-Cg
alkylamino, C3-Csg cycloalkylamino , C,-Cg heterocyclic amino, Ce-Ci2 aryl, Cs-Ci2 arylamino,
C4-Ci2 heteroarylamino, C;-Csg alkyl sulfonamido, Cs-Cs cycloalkylsulfonamido, Cs-Ci2
arylsulfonamido, C;-Cs alkoxy sulfonamido, C3-Cs cycloalkoxy sulfonamido, C;-Cs alkylamino

30

sulfonamido, C3-Cs cycloalkylamino sulfonamido, Cs-Ci2 arylamino sulfonamido, C;-Cg uramido,
C;-Cgthioureido, Ci-Cs phosphate, or C;-Cs borate;
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20 al kyl sul fonam do, C2-C8 heterocyclic sul fonam do, C6-C12

aryl sul fonam do, or C -C8 am nosul fonam do group, respectively; wherein
when r = W0 2B11V®1150t hi ng, and D is directly |inked to EPCTMN281160RYT92N Or
sul fur; X iR andRjers cash htfdepetﬁfenﬂ?\l%ected%omshdgﬁolupednﬁsnnlgn)f BydogerElhydagll, G

above; 25Y|s nitrogen or up, Zis hydroxyl, G -C8 alkyl, C3-C8
cycl oalduyiho, (61ka91|, Kok, cy@gal , Ey€ls@diicky: -Cotyamliedxry Cafk AloxGarteayl,
cycI oal kyl am no - C8 het erocycl i c_am no, C6-Cl2 aryl, C6-Cl2 arylam no,

C4- C12 histed! bﬁélﬁwlmﬂcﬁ&i% crgloatlylamine, Gorlp ¢ bsberassdic amdnags s-Ciz arylamino, Ci-Cs
| | | | d Cl2 C8 .al k f 1 do,
ofcoo i Snan AR, o cio sl sl Lenan o 6 G akon ulonan

C3-
Cyc' Oa'cﬁl Ouﬁ?gﬁglf&‘r%%ﬁg@‘zp%getﬁ%t 38}% sﬁff@lﬁx@"gb‘oc E'Ja‘?ﬂ%toql%mlé%l‘aﬁ cYi@m do,

2011/ 09 irdREFbhEMRBLERY 0702 R and R2 are each independently selected from
the group consisting of hydrogen, hydroxyl, amno, Cl1-C8 al kyl, C3-C8

cycl oal kyl R’Qt* @8 aal R6%ye eae&@p@nd@h@ﬁbéiwwd fr6in-thS @his@eslys@sﬂng@rﬁmdrogkn C8

al kyl am no, C3-C8 cycl oal kyl am no, C2-C8 heter ocyc%l c am no, C6-C

ar yl amhtngetlhyd8oxal, koyaya atby 0y H&malkd, CL6: Sl@oakyl] Oxe a}kb@tnﬂlaﬁs aibylaﬁnnocB

al kyl sul f onam do, C3-C8 5cycl oal kyl sul fonam do, C2-C8 heterocyclic

sul f ondfi-dohetaacyslizaming) §er|(}mmh1(ét¢u awélarmno@1 arilplsulfemmiae.de-gr oup:

of ﬁ?ﬁm@i@%ﬁ&%ﬁ%ﬂ% Py GO ¢z b ol kyl %5°£ conststing
| oal kyl k -C8 .al t
o R I R LI 580 a5
Su )
. %pengﬁefhn@ﬁﬁ % @gﬁi %Hom : ”319&39 AQUR, alﬁﬂqllo C1§ r%1/14 r @zﬁlgor@? er @8

each i y sel ecté up consisting cyano,

nitro, Mlh&daﬁﬂfrﬂm Pl cabdnf@Bmatokd;-C, QjarquC@dﬁﬁét&lo@lﬁﬁwbiﬂafbwﬁl k&
al koxycar bonyl , - C8 ami nocar bonyl, - car bonyl am no Cl2 ary
C6- C12 &r@d hB(Q’rpc@m@l@lpar yl oxycar bonyl, and C2-C8 heterocyclic group.

15 R'" is H, C;-Cs alkyl, C,-Cs alkylcarbonyl, C;-Cs alkoxycarbonyl, C¢-C1, aryloxycarbonyl, or

preferably a group having the formula selected from the following structure SM-14a to SM-14v:

mH

o] £ 0 o] o]
H H o)
N
[N\j)LH N\;)LOH BocHN \:_)LOH HyC—8—N H-;)I\OH
N o A" o

O A o)
SM-14a SM-14b SM-14c
o o) o)
H 0 H o N
Q n_ N\:)I\OH I>_§_N N\:/U\OH @—#—N N\:)kOH
oH & 4 o o _4 of o _a
N N N
SM-14d SM-14e SM-14f
C o] e} 0 o]
0 H H H
Bplad, QAT AT,
&b b A " A
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15R" is H, Cl1-C8 al kyl, Ci1-C8 al kyl carbonyl, Cl-C8 al koxycarbonyl, C6-Cl12

aryl oxycarbonyl, or preferably a group haying the fornula selected fromthe

fol | ow ngwetznuadurse SM 14a to SM 14v: O0OH 0 H S N) ( earometiodyoRi 11.;

0 4\0 4\ O1\ 0 SM 14Q9SM 14hSM 14 I ne nost preferre nbodi ment of the

formula Ha or 11Db 4 e ppesent inge on, dherein: 5p = a1 r = 0, 1
: N\iOH t he

or 2; the dashe(di\ Dlnel " A a siq ou din _
dashed line "-* 19 nlﬁedot G t e cycl per)p A agi nocar E;@B gk o iis a doubl e
bond:; N “N “N
SM-14k SM-14m SM-14n
o o 0 0 o
O\OJL%H;_\_/‘LOH FmocHN I i\__\:/lLOH J\HJ\H [ H\E)I\OH
SM-14p SM-14q SM-14r
g >R >
SM-14s SM-14t SM-14v
In one most preferred embodiment of the formula ITa or IIb in the present invention,
Wherein:
35 p=1;
q=1;
r=0,1o0r2;
the dashed line “===" is a single bond or double bond,
the dashed line “===" linked to the cyclopropylaminocarbonyl group is a double bond;
10 the dashed line “z== linked to R is a single bond, and R"is H;
the dashed line “z==” is a single bond in the tricyclic ring consisting of D, E, E', G and other
cyclic groups; D and G are each oxygen; E and E' are each -CH,-, respectively;
wherein when r = 0, E is nothing, and D is directly linked to El;
W and X are each oxygen;
15 Y is N or CH;
Z is hydroxyl, C;-Csalkoxy, C;-C¢ alkylsulfonamido, Cs-Cs cycloalkylsulfonamido or Cs-Cio
arylsulfonamido group;
R?, R*, R® and R® are each H;
R’, R® and R’ are each H.
20 R" is H, C,-Cs alkyl, C;-Cs alkylcarbonyl, Ci-Cs alkoxycarbonyl, or preferably a group

having the structure selected from SM-14a to SM-14v as defined above.

14



10t he dashed line "-" linked to Rl is a single bond, and R is H; t he
dashed line "-" is a single bond in the tricyclic ring consisting of D, E,
El , G anawotbhawosersel i ¢ groups; D and G are each oxygen; PETAmd0Hl076002 each

- CH2-, resd@etthirélagpectaérire prevesinvemidd, plovides nohdw mgpe aholphétsrody¢lecbasgd
linked to El ; Wand X are each oxygen; 15Y is N or CH; Z is hydroxyl,
Cl- C6 alokproynds@epr@ented Hyyhesainfutmida erd IIlC3- C6 cycl oal kyl sul f onani do or C6- C10
aryl sul fonam do group; R3, R4, RS apd R6 are each ki R7, R8 and R9 are each
H 20R' is H, Cl-C6 al kyl, C%WC6ng%)LcarbonylﬂmO -\C6 8l kpxycarbonyl, or
preferably a group having the|striuctyre sel ect SWRld4a to SM 14v as
defined above. WO 2011/0917% AT rd aspect of the
present invention provid a , of pol Jihet¥s odycl I ¢ based conpounds
represented by the formul g I1 . VWherein: gdp =0, 1 or 2; g =0, 1 or
2; r =0, 1, 2 or 3; the oEasﬁeg | Rne "-" is s ngIRga bond or doubl e bond,
respectively; wherein N /" is single ~J2 E, El and G are each

i ndependent |y sel ect egs 10 groums€onsi/Streng of oxygen, sul fur,

am no, or -C(Ra)(Rb)- group; i %s hydr ogen, oxygen

hal ogen atom cyano, tr®efluo ﬁ%thyl, Cl1-¢320 al , Cl-C20 al koxy, Ci1-C20
al kyl thi o, Cl1-C20 al koxycarbonyl, C -C20 am nocarbonyl, G -C20

car bonyl am no, C6-C20 aryl, quﬁgo aryl oxy, CB-CQQIﬁ;onxycarbonyl, or

C2- C20 heterocyclic group. wherein when "~ is double bond, D, E,
El and\ph&ach 1s i ndependently sel ected fromthe 15group consisting of
nitrogen Nor -C(Rc)- group; and R is oxygen or sulfur. Ra, Rb and Rc are
each i ndepgndent by2;sel ected fromthe group consisting of hydrogen, hal ogen
atom cyano, nitro, C-C20 al kyl, C3-C20 cycl oal kyl, C6-C20 aryl, Cl-C20

al koxy, ClqG0, labikl t hi o, G -C20 al koxycarbonyl, C6-C20 aryl oxy, C6-C20

aryl oxycar bonyl, C2-C20 heterocyclic
r=0,1,2o0r3;
the dashed line “===" is single bond or double bond, respectively;
wherein when “===" is single bond, D, E, E' and G are each independently selected from the

10  group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R'® is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Cy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C;1-Cy alkoxycarbonyl, C;-Cy aminocarbonyl, C;-Cyo carbonylamino, Cs-Cyg aryl, Cs-Coo aryloxy,

Cs-Cy aryloxycarbonyl, or C,-Cy heterocyclic group.

15  group consisting of nitrogen N or -C(Rc)- group; and R" is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cy alkyl, C3-Cyo cycloalkyl, Cs-Cyp aryl, Ci-Cyo alkoxy, C1-Cao
alkylthio, Ci-Cy alkoxycarbonyl, Cs-Cyo aryloxy, Cs-Coo aryloxycarbonyl, C,-Cyo heterocyclic
alkoxycarbonyl, C,-Cy heterocyclic aryl, C1-Cyp alkylamino, C2-Cyo heterocyclic amino, Cs-Cao

20 aryl amino, C;-Cy aminocarbonyl, C;-Cyo amido, C;-Cy amidocarbonyl, Ci-Cyo carbonylamino,
C1-Cy alkylsulfonamido, Cz-Cy heterocyclic sulfonamido, Cs-Cyo arylsulfonamido, or C1-Cy
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;

W is oxygen or sulfur;

25 X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;
15



al koxycar bonyl, C2-C20 heterocyclic aryl, Cl-C20 al kyl am no, C2-C20

het erocyclic am no, C6-C20 20 aryl am no, G -C20 am nocarbonyl, G -C20

am do, CiwQ201avisocar bonyl, Cl- C20 car bonyl am no, Cl- CRPOTAINRyi1gdfonam do,
C2 -C20 hetenadtyeden®r $IH fonpm do, C6- C20 aryl sul fonam' do, or G -C20

anm nosul f onam do grou respectively; wherein when r = 0, E is nothing, and
Dis direct ys hydiwed €oCH akWwisCoaygonlksl GelH @H@XSZEQ@ Cs cosipgléaxy.sur€ur or
-NRa-; Ra is defined as in D,  E, El, and G above;

2011/ oglil?séazm/ Exsonclpatiptpmivo;, 21620 heigioRyd wa@m@r%oﬁézo aryl, C(C2 a5y Ry y | |

S;:klﬁzg NS RSB Sty Pk Wg%na%?oc}éér%%%%@%“ﬂ@%%ﬁg o
A cv@@ %M* T S SRS R LR oy S B GB e BRI AR
sul f onayifgfamil3; é?@zofc\ﬁelb% ka0 wf&%% @94Cz§:!1ry%9n@£d1wn§md?ﬁc§ g, § &aﬁﬁacﬂo

C3- C20 cycl oal kyl'ami no sul f onam do, C6-C20 aryl am no sul f onanmi do, Cl-

ur am da;;-ChtiGdtretdol OWBI plbspkate, G2C ahpsphaat e, or Cl- C20 borate; R3, R4, R5
and R6 are each independentfy sel ected fromthe group consisting of

hydrogen, Rl Bei anthRimoxgach ircleperlenthy selestedtoB2be gloky lcpnsGBing20 hggmgexm kyl ,
Cl- C20 al koxy, C1-C20 al kyl am no, 10 C2-C20 heterocyclicam no, -C20 aryl,
C6- C20 la}qglea,rﬁmdmxytpym nfrde g <eeb bt sy cmoacﬂgd Qeterdkyot CcCsmalkblﬁalmﬁq;lo

d0Ce- | f d
?zdeperfgéﬁgﬁoﬁ‘&? ‘qug’é]é‘?ag‘glqj? r(comﬁg{o%gy g?@&%‘ﬁ %lﬁgﬁl%‘{ i gci’gmgﬁiﬁgglr SR % ah®, nitro,
trlflu rreth t&%l CZé) %\é & %ﬁf Oalkylthlo Cl- C20
al koxy eﬁ%‘ﬁ'ﬁrcs Tk 65%81?( PO @Oué)r BIE) yl am no, ©C6-C20 aryl,

PR S R A R, S R e S O
Gi - C20 rﬁﬂréfytrqﬁfob&ﬁythyl @ %Oamkk%ye% )., CORCalanid, axye r@l‘RBﬁ/}Lc-ar‘t@n&

al kyl am nocar bonyl , - C20 aryl sul fonyl, C20 al kyl am nosul f onyl",
cycl oal(k]ymmmﬂfompy IC1-(36 ¢ &BOn @il ndrCras D18 HC L @BAGR0Co-Cop aryloxycarbonyl,

het er ocycl i cam nosul f onyl group.
15  and C,;-Cy heterocyclic group.
R is H, Ci-Ca alkyl, C3-Cy cycloalkyl, C4-Ca aryl, C4-Cao heteroaryl, C1-Cyo alkylcarbonyl,
C;1-Cy alkoxycarbonyl, Cs-Cyg aryloxycarbonyl, C;-Cyo alkylaminocarbonyl, Cs-Cyo arylsulfonyl,
C1-Cy alkylaminosulfonyl, Cs3-C,o cycloalkylaminosulfonyl, C¢-Cyo arylaminosulfonyl, Cs;-Cy
heterocyclicaminosulfonyl group.
20 In one preferred embodiment of the formula Ila-I1Ib in the present invention,
wherein:
p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;

25 the dashed line “===" is single bond or double bond, respectively;

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio,
C;-C;s alkoxycarbonyl, C;-C;s aminocarbonyl, C;-C;s carbonylamino, Cs-C;s aryl, Ce-Cy5 aryloxy,

30  C¢-C;s aryloxycarbonyl, or C,-C;s heterocyclic group.
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20l n one preferred enbodi nent of the formulain the present invention,
wherein: p =0, 1 or 2, =0, 2o0or 2;, r =0, 1, 2 or 3; 25the dashed |line
"-" is siwgletihents7or doubl e bond, respectively; wheceiaN2ahano7o2” i s
si ngl e dvomscorBistiftg ofhitrapeh 16 car€(Racsroupdedadt anidyyerset @ifued from the group
consi sting of oxygen, sulfur, amno, or - R;M)Rb)- group, respectively;
and R is MadRbged Reaxyepsh indepkadgatly atlosted ¢ graupfoonBstngetiiyHrogdL- C15
al kyl, C -C15 al koxy, G -Cl15 al kylthio, G -Cl5 al koxycarbonyl, G -C15

am nocdriRgsY rtongicy s niEy, Korfys alkh &3-(as cxsiealisyly o-Copirgh 614ny plkeyy, Gdas- c15

E‘L%é}"xé?f‘y%, ?”ﬁlaﬁéﬁ&%%%%?qn&ffcﬁéé‘éé%hé%f ?{#Sé’awfﬁé‘x%rafrivé‘@“fﬁ“@%g'ii/&stérgcy%ﬁgb' )
2011/ 09 1 A i .SfhNg: ' . -

aroup; TR AP GG O 8P GRCR bR cRy RRRM Bepiie SRy

sel ect eg 1%9%}@%@@%&&%&5 (c g Bnidey ACORG Ny B RO6KY13C 001 GHRRGRanfHhd, " O

C -Cl15 al kyl, C3-C15 cycl oal Cl5 aryl, Ci1-C15 al’koxy,

al ky! t hi,0C, s GliysLibfoat iy Card o Astkroc @ cGlFoadnido X g - CGoar @48l fafayli @x e @ ey |
C2- C15 heterocyclic 5 al koxycarbonyl, C2-Cl5 heterocyclic aryl, Cl-C15

al kyl arnnogsu@2a@iloheogr, oespedtivelyam no, C6- C15 aryl ami no, G -Cl5

am nocarbonyl, G -Cl15 am do, Cl-Cl5 am docarbonyl, Cl-Cl5 carbonyl am no,
Cl- C15 al kythstdin shant od, Eaenothig, ped Brivéijedtiydinked foRanmi do, ©6- C15

aryl sul fonam.do, or C -Cl5 am nosul fonam do group, respectively; wherein
whel r = oW PYLRBPRINE and D is di rectly linked to El; 10Wis oxygen or

sul fur; X is. oxygen, .sul fur.,or + NRa-, Ra i.s. def ined in D E E, and G
above: Y i S REYRTRB SR NERodR 1S pfined a5 aPoy F o 20 SatovVsi hy T c3l c1s
cycl oal kyl ;v erﬁtgg@n%k'@i(gmuﬁ' C15 cycl oal koxy, Cl1-Ci15

Z1 is hydroxyl, C1-C15 alkyl, C3-C15 cycloalkyl, C1-C15 alkoxy, C3-C15 cycloalkoxy, C1-C15

alkylamino, C3-C;s cycloalkylamino , C,-Cis heterocyclic amino, Cs-Cis aryl, Cs-Ci5 arylamino,

P C4-C;5 heteroarylamino, C;-C;s alkyl sulfonamido, C3-Cis cycloalkylsulfonamido, Cs-Cis
arylsulfonamido, C;-C;s alkoxy sulfonamido, C3-C;s cycloalkoxy sulfonamido, C;-C;s alkylamino
sulfonamido, C3-C;s cycloalkylamino sulfonamido, Cs-Cis arylamino sulfonamido, Ci-C;s uramido,
C;-Csthioureido, C1-Cis phosphate, or Ci-C;s borate;

R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,

20

halogen, hydroxyl, cyano, nitro, Ci-C;s alkyl, C3-C;s cycloalkyl, Ci-C;s alkoxy, Ci-C;s alkylamino,
C2-C;5 heterocyclicamino, Cs-C;s aryl, Cs-Ci5 arylamino, Ci-Cis alkylsulfonamido, C»-Cis
heterocyclic sulfonamido, and Cs-Cy5 arylsulfonamido group; and
R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio, C;-C;s alkoxycarbonyl,
25 C;-C;s aminocarbonyl, C;-C;s carbonylamino, Ce-Cy5 aryl, Cs-C;s aryloxy, Ce-C;s aryloxycarbonyl,
and C,-C;s heterocyclic group.
R is H, Ci-C;s alkyl, C3-Cis cycloalkyl, C4-Cis aryl, C4-Cs heteroaryl, C1-C;s alkylcarbonyl,
C;-C;s alkoxycarbonyl, Cs-Cys aryloxycarbonyl, C;-C;s alkylaminocarbonyl, C¢-C;s arylsulfonyl,
C;-C;5 alkylaminosulfonyl, C;-C;s cycloalkylaminosulfonyl, C¢-C;s arylaminosulfonyl, Cs-C;s
30 heterocyclicaminosulfonyl group.

In one more preferred embodiment of the formula IIIa-ITIb in the present invention,
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al kyl am no, C3-C15 cycl oal kyl am no , C2-Cl15 heterocyclic am no, C6-Cl5
aryl, C6-Cl5 arylam no, 15 heteroaryl am no, Cl1-Cl15 al kyl sul fonam do,
C3- C15 cywbaalikphissal f onam do, C6- C15 aryl sul f onam do, CPCTAN2al1kaxi2
sul f onanhedein: C3- C15 cycl oal koxy sul fonam do, C -Cl15 al kyl am no sul f onam do,
C3- C15 cycl oal kyl am no sul f onam do, C6-Cl15 aryl am no sul fonam do, Ci1-C15
uram do, Cip-<cd5l etdsour ei do, G - Cl5 phosphate, or Cl-Cl5 borate; R3, R4, R5
and R6 are each i ndependent ly selected fromthe group consisting of
hydrogen, 20 #al @g&n, hydroxyl, cyano, nitro, Cl-Cl5 al kyl, C3-C15
cycl oal kyl , %CéS §1I koxy, Cl- C15 al kyl am no, C2-Cl5 heter ocycl i cam no,
C6- C15 aryl 5°aryl ami no, C1-C15 al kyl sul fonani do, C2-Cl5 heterocyclic
sul f;onani do, Cla..ar |Lf . 1..R7, le and R9 are

5 ﬁ?cﬁ? iy Llﬁg'l b%pgm SR O gel%E%urYSlyb

each |ndependen y 'Select ed € group con f hydrogen, cyano,

nitro, triflHpnQmRERY e Cl- Boddy b, ECE! GlP Gadrk @xch inHpefdent B! hektedifdm the
Cl- C15 al koxycar bonyl , 25C1 15 am nocar bonyl, Cl Cl15 carbonyl am no, C6-Cl5

aryl, @Gobpléonsisith@sy ox@n GUSua raytinx Yo aC RN b)- f G%s&lﬁvdwtaﬁhﬂ@l%‘d Hy@rogen,
group. R12 is H Cl-Cl5 al kyl, C3-Cl15 cyc C6-C15 aryl, C4-Ci15
het er oamyken, Gialogth aadnk \dyaar, bdﬂyéronﬁthy@l(sl -6k Ialkyydalﬁﬁoml}(bxy,@ -Glalkylthio, C;-Cg
aryl oxycar bong C - Cl15 al kyl am nocar bonyl, C6-Cl5 aryl sul fonyl, G -Cl15

al ky| arallfregear @%314 Ci- @Sﬁ@llwcés}f@mmlalmﬂza@ﬁf lantiapyCs-Copargl K°6-Ciz aryloxy, Ce-Cra
aryl am nosul f gny %15 30het erocycl i cam nosul fonyl group. In one nore
pr efer raEYo mnﬁfjeﬁ’f 1t RRICTOSYGISI P t he present invention, WO

2011/ 091757RCT/. CN2011/.070: rei = 0 or, 2:. g = 1 of 2: .4 =0,
12 or ;AN eq i RacwBRTRB D By B B B Gandlpengisn sHecttd om ne
respec':%gﬁ% ns1st1 &Pﬁg%?éhm?”c'(ké' %@u 'dﬁgllgo QO(BSI IPor gﬁlfuﬁ and G are each

i ndepe y se ct e romthe ‘onsi st ng oxygen, sul fur, am no,
- [ Ra) () Rb@An@RR aré &XRASED ¥&ie¥1ﬂ @él@'ct@l fiof thY dFRGBnsiinIThy dRdkRgIen
at om cyano, trifluoronethyl ,elp01 C8yal kyl, G - C8gal oxy, G- iyal:%%yl t hi o,

G - C8 dlakxy amnfenyia, nitio, C3-Grallnd,o@y- ﬁ@ﬁydloall@l C8CearrfloQydGrnikoay, CECE12
aryls, C6-Cl12 aryl oxy, C6- C12 10ar yl oxycar bonyl, or C2-Cl2 heterocyclic
group. alkylthio, C,-Cs alkoxycarbonyl, Cs-Ci2 aryloxy, Cs-Ci2 aryloxycarbonyl, C2-Cg heterocyclic
alkoxycarbonyl, C,-Ci; heterocyclic aryl, C;-Cg alkylamino, C;-Cs heterocyclic amino, Cs-Ci, aryl
amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cs amidocarbonyl, C;-Cs carbonylamino, Ci-Cg
alkylsulfonamido, C, —Cs heterocyclic sulfonamido, Cs-Ci, arylsulfonamido, or C;-Cg
aminosulfonamido group, respectively;
20 wherein when r = 0, E is nothing, and D is directly linked to E';
W is oxygen or sulfur;
X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;
Y is nitrogen or CH group;
Z' is hydroxyl, C;-Cs alkyl, C3-Cs cycloalkyl, Ci-Cg alkoxy, C3-Cg cycloalkoxy, Ci-Csg
» alkylamino, C3-Csg cycloalkylamino , C,-Cg heterocyclic amino, Ce-Ci2 aryl, Cs-Ci2 arylamino,
C4-Ci2 heteroarylamino, C;-Csg alkyl sulfonamido, Cs-Cs cycloalkylsulfonamido, Cs-Ci2
arylsulfonamido, C;-Cs alkoxy sulfonamido, C3-Cs cycloalkoxy sulfonamido, C;-Cs alkylamino
sulfonamido, C3-Cs cycloalkylamino sulfonamido, Cs-Ci2 arylamino sulfonamido, C;-Cg uramido,
C;-Cgthioureido, Ci-Cs phosphate, or C;-Cs borate;
30 R' and R? are each independently selected from the group consisting of hydrogen, hydroxyl,
amino, C;-Cg alkyl, C;5-Cg cycloalkyl, C;-Cs alkoxy, C3-Cs cycloalkoxy, C;-Cg alkoxycarbonyl,
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wherein when "-" is double bond, D, E, El and G each is independently

sel ected fromthe group consisting of nitrogen N or -C(Rc)- group; and R

i s oxygerwonoswldisr. Ra, Rb and Rc are each independent pgTam2entoga7obr om t he
group dorGi skylagimf (By@royglealkyhaliog&h-@d lengrocycdinamim, i, @ryddiBina) Ry-Cs
C3-C8 cycl oal kyl, C6-Cl2 aryl, Cl1-C8 al koxy, Cl1-C8 15 alkylthio, G -C8

al koxy cdrdxyegrbonyten@e2Caftyl axlpxy@sb@ylaming| Ox (e alkiplonyonanddo,3-Get er ocycli ¢
al koxycar bonyl, C2-Cl2 heterocyclic arfyl , Cl1-C8 al kyl am no, C2-C8

het er ocy€loplkylsrifaramide. ©16x hstgiocyglicglioramide, Gt nocdrgfmpmideends 4 do,
C1-C8 am'.doc?fr bonyl , Cl1-C8 carbonyl am no, G -C8 al kyl sul fonam do, C2-C8

het er oEPPE 88‘1“?%’;93%%?‘690, C6- C12 aryl sul fonani do, or Ci-C8 aninosul f onani do

group, - res %ef:ﬁi Y REQANGLR ii&ie%ﬁfr%nﬁ&szﬁlgcte b (AO g%:uP %Pnsaﬁ?ﬂg ﬁ%l?dl%gélf |C; Ly

|l i nked to I S 0Xxygen or su oxﬁgen,

def i nedy@aseh | 3 i1, -8 cpuibdiegen; - rQUE; aliélaim$n
hydr oxyla,ﬁ%ce:i - C@r%)ﬁ{yc%no@?g&%é%%% k% F§%{’iu-(%{8ﬁ)}g1 gb%amwgcagwg%/%ﬁgl k(%(y,

Cl- C8 25-@{ katbdoydlicamisd: C3 Gy D& kyh arilaigino, C2ECBIkDRLES REMEd, C-64Ti no,
C6-Cl2 aryl, C6-Cl2 arylam no, C4-Cl2 heteroarylam no, Cl-C8 al kyl

sul f ondwriaiogyclidsl®nayecdmahdk ¢k} arytsalfootonidC@r@p2 amd yl sul f onam do, C1-C8
al koxy sul fonam do,, C3-C8 cycl oal koxy sul f onam do, Ci-C8 al kyl am no

sul f onam dd) P?:@n e Pl IRgepgndlensly selepisd dring he SoauICINSEtpE Qrhyidrogen, cyano,

o TS S PSR Syl
Co A AT B (2T OB 2 B (R QA g

2011/ 04 716 7R QAL14070702 G -C8 al kyl am no, C3-C8 cycl oal kyl am no, C2-C8
het er ocyzc% C ar%%, Jg%:fs Cl2 aryl am no, G -C8 al koxycarbonyl am no, C6-Cl12

ar yl oxycarpiény ani oo, alfeH: @@-c%' K¥loakdyf anaa],deyl @-‘C@h@ﬁé@a%lj@bég%%kfy%ﬁfﬂn?g

C2- C8 heterocyclic sul fonani do,” C6-CI2 aryl sui fonam do, an
am nosutFOnalkosvcagsamyh; CECR3arykycdRboyid CRE s adlley @atlocarb deyle Kd€hi layyladfoael ed
fromthe group consisting of hydrogen,
15 C;-Cg alkylaminosulfonyl, C;-Cg cycloalkylaminosulfonyl, C¢-Ciz arylaminosulfonyl, C;-Cg
heterocyclicaminosulfonyl group.

In one most preferred embodiment of the formula ITI-1IIb in the present invention ,
Wherein:
p=1;
20 q=1;

r=0,1o0r2;

25 cyclic groups; D and G are each oxygen; E and E' are each -CH,-, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;

W and X are each oxygen;

Y is N or CH;

Z' is hydroxyl, C,-Cs alkoxy, Ci-Cs alkylsulfonamido, C3-Cs cycloalkylsulfonamido or
30 C¢-Cyp arylsulfonamido group;

R* R* R’ and R® are each H;
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hal ogen, hydroxyl, cyano, nitro, Cl1-C8 al kyl, C3-C8 cycloal kyl, Ci1-C8

al koxy, C1-C8 al kyl am no, C2-C8 heterocyclicam no, C6-Cl2 aryl, C6-Cl2
arylanlnoNOQnHﬂBrHkaIsulfonanldo C2-C8 heterocyclic secramaniidagroand
C6- C12 ar y[RSURY ambRi ste egetoip; and R7, | e and R9 are each independently
sel ected frgmthe grouE consi sting of hydr ogen, cyano, 10 nitro,

trifluor ontHyH, GiCC8kel KyiCs atioxgearhpikdxs-Cai arg@xptachornyhi v, CECiGgylsulfonyl
al koxycar bonyl, Cl1-C8 am nocarbonyl, Ci -C8 carbonylam no, C6-Cl2 aryl,
C6-C12§59W?oxy, C6- C12 aryloxycarbonyl and C2-C8 heterocyclic group.

R12 is H (Cl- - I C6- (12 h |,
G -G8 al ky m#e@cﬁwaﬁr%ﬂﬁ%ﬁg 0 POV B ol S BRI Veskd
| Kyl | kyl | f |, -
al kyl a y%éﬁgl&;os&‘fs]bm%%y%%ﬁr }l/azégpln{ 15G - C8 al kyl ami nosul f ony C3-C8

cycl oal ary nlnosulfonyl C3-C8
het er ocycl i cam nosul f onyl group,a one nDst prefeﬂred enbodi nent of the
formulain the present inv Qﬁ: 'fE)r 0, 1 or 2

t he dashed line "-" is a sp

) s finked to R is a
single bond, and R i g®sH-N t he darfedN b gs a single bond in
t he tricycllc ring consisti ' 5cyclic groups; D
and G are each oxygen; E and El}\are each - CHz2- Rgrespéctlvely wher ei n when
r =0, Eis nothing, and S dFrectIy linked to El ; Wand X are each
oxygen Yis Nor CH Va1 i s hydroxyl, Cl\ﬂﬁ al koxy, C1-C6

al kyl sul f onam do, C3-C6 cycl oal kyl sul fonam do or 30C6-C10 aryl sul fonam do
group; VRBreiR4, R5 and R6 are each H; WD 2011/ 091757PCT/ CN2011/ 070702 R7, RS

and RO are each H. R12 is H Cl-C8 al kyl, Cl-C6 al koxycar bonyl,
C6- C10 arymdi9cb9%%nyl, or C6-Cio arylsul fonyl group. The fourth
aspect of the p regi i nvention provides a new type of polyheterocyclic
based 5conﬁou presented by the forrmula Va and Vb:
10 r=0,1,2or3;
the dashed line “===" is single bond or double bond, respectively;
wherein when “zx=” is single bond, D, E, E' and G are each independently selected from the

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Cy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
15  C;-Cy alkoxycarbonyl, C;-Cyo aminocarbonyl, C;-Cyo carbonylamino, Cs-Cyg aryl, Cs-Cy aryloxy,

Cs-Cy aryloxycarbonyl, or C,-Cy heterocyclic group.

group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,

20 halogen atom, cyano, nitro, C;-Cy alkyl, C3-Cyo cycloalkyl, Cs-Cyp aryl, Ci-Cyo alkoxy, C1-Cao
alkylthio, Ci-Cy alkoxycarbonyl, Cs-Cyo aryloxy, Cs-Coo aryloxycarbonyl, C,-Cyo heterocyclic
alkoxycarbonyl, C,-Cy heterocyclic aryl, C1-Cyp alkylamino, C2-Cyo heterocyclic amino, Cs-Cao
aryl amino, C;-Cy aminocarbonyl, C;-Cyo amido, C;-Cy amidocarbonyl, Ci-Cyo carbonylamino,
C1-Cy alkylsulfonamido, Cz-Cy heterocyclic sulfonamido, Cs-Cyo arylsulfonamido, or C1-Cy

25

aminosulfonamido group, respectively;
wherein when r = 0, E is nothing, and D is directly linked to E";

R’, R* and R’ are each independently selected from the group consisting of hydrogen, cyano,

20



wherein: p =0, 1 or 2, q=0, 1or 2; 10r =0, 1, 2 or 3; the dashed line
"-" is single bond or doubl e bond, respectively; wherein when "-" is
si ngl e bowg,20D0/09E57El and G are each independently sel eeCe&acN20aM70702 gr oup
consi stritng, affluexyrgethyl, STH-Crr alkaly ORC,0alkod(, RE)-CRD atkyirhou oG -€eS plkotyodaedonyl,
and R is hydrogen, oxygen, halogen atom cyano, trifluoronethyl, Cl-C20
al kyl , GrCgamisgdadopyl, €i-(G2 Oarkbikylamioo Co-{5CiyCLR-Gb Rotgryat bénydrylogycatbonyl,
am nocar bonyl , Ci -C20. carbonyl am no, C6-C20 aryl, C6-C20 aryl oxy, C6-C20
ar yl oxyA8Ksdray hetegacyedic goup-het er ocycl i ¢ group. wherein when "-" is

doubl e bong,; . , d G each . is independent|y. selecte romth rou
Consi st i nors Hr FisgerRRl sr-CeprgdigrGep s RnCl s BrERySE € ol alipfesfbod
Rb and Rc-ar ' end lected 1 cpnsi sk

A i e s e S A SR S g R
C6- C20 ALYl arfosyseBomlKOX,, £ 1s§RShyR by £1aL OhetGoc @ grblgoxycar bonyl ,  C6- C20
aryl oxy(,%t(%-a Oxsgrgy?%}i(ycgz;r Oo%,/ls, Cg?CZO %etﬂgbrleocygﬁlc gg(lml?(’))xycar bonyl, C2-C20
het er ocycl i & gk Ypreferlctd &RBodEmk EThdRdrmGR- VRV blig s meyst inde@idnno, C6- C20
aryl am no, C1-C20 am nocarbonyl, Cl1-C20 am do, G -C20 am docar bonyl,

G - C20 ddéhdveinyl ami no, G - C20 al kyl sul fonam do, C2 -C20 heterocyclic

sul fonam do, C6-C20 aryl sul fonam do, or Cl-C20 25 am nosul fonam do group,
respectivelpyz Owherzin when r = 0, Eis nothing, and Dis directly linked to

El; R7, le and RO are each independently selected fromthe group consisting
of Wydrogen,~ Gyhdic?:

r=0,1,2or3;
the dashed line “===" is single bond or double bond, respectively;
wherein when “===" is single bond, D, E, E' and G are each independently selected from the

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
15 oxygen, halogen atom, cyano, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio,
C;-C;s alkoxycarbonyl, C;-C;s aminocarbonyl, C;-C;s carbonylamino, Cs-C;s aryl, Ce-Cy5 aryloxy,

Ces-C;5 aryloxycarbonyl, or C,-C;s heterocyclic group.

group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.

20 Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-C;s alkyl, C3-C;s cycloalkyl, Cs-C;s aryl, C1-C;s alkoxy, Ci1-Cis
alkylthio, Ci-Ci5 alkoxycarbonyl, Cs-Cis aryloxy, Cs-Cis aryloxycarbonyl, C,-C;s heterocyclic
alkoxycarbonyl, C,-C;s heterocyclic aryl, C;-C;s alkylamino, C,-C;s heterocyclic amino, Cs-Cis
aryl amino, C;-Cy5 aminocarbonyl, C;-C;s amido, C;-C;s amidocarbonyl, C;-C;5 carbonylamino,

» C;-C;5 alkylsulfonamido, Cz-C;s heterocyclic sulfonamido, Cs-C;5 arylsulfonamido, or Ci-Cis
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;
R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio, C;-C;s alkoxycarbonyl,

30  C;-C;s aminocarbonyl, C;-C;s carbonylamino, Ce-Cys aryl, Cs-C;s aryloxy, Ce-C;s aryloxycarbonyl,

and C,-C;s heterocyclic group.
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WD 2011/ 091757PCT/ CN2011/ 070702 nitro, trifluoronmethyl, C -C20 al kyl,

C -C20 al koxy, G -C20 alkylthio, G -C20 al koxycarbonyl, G -C20

am nocar bwoebh11/0@175¢20 car bonyl am no, C6- C20 aryl, C6- C2OCRGN20My0,70708- C20
ar y| oxycar]b I'ls/H Cails ﬂkleED—O]gtﬁﬂcﬁHtk{;dJ C&Cgsrargdlpc4-C15 heteﬂa‘aryil $1I=C15@]Iky<1321600ny1
al kyl, C3-C20 cycl oal kyl, C6-C20 aryl, CA4-C20 heteroaryl, G -C20

al kyl ce(hb@n)ﬂlkOXS@rb(@Bm %I—@nﬂ%d@*&t@@fbphyl %mﬂkﬂawmy@anﬂoﬁyﬁls gdkoxgzalfonyl,
al kyl am ngcar bonyl , C -C20 al koxysul fon C6- C20 aryl oxysul fonyl, C6-C20
ar yl sulGcofhyardpys Q’E}roﬁ@éie%]é ny¢ a éuﬁw %eré%llﬁrgé‘?%red embodi nent of

the formul a aVblnt S 1 or 2; 10
0% oot 2, YEo ek o e G e hOKS R T YV B BessRigeRioBong. o' dout o

bond, respectively; vvherel n when "-" is single bond, D, E, E1l and G are
each i erpr@hldent |y selected fromthe group consisting of oxygen, sulfur,

am no, C(Ra (Rb)- group, respectively; and R1L is hydrogen, 15 oxygen,
hal ogen at d?m cy@no, trifluoromethyl, G -C15 alkyl, G -Cl15 al koxy, Ci-Cl5
al kyl t hi o, Cj(%r%l koxycar bonyl, Cl-C s am nocarbonyl, C-Cs

car bonyl ani no s aryl, C6-C s aryl oxy, C6-Cl5 aryl oxycarbonyl, or
C2-Cl15 heterogychic.group. wherein when "-" is double bond, D, E El and G

each is i nge_péndenf?y sel ected fromthe group consisting of nitrogen N or

- C(Re) - gr%odasﬁ‘{&jlnfél“ﬁ”%%ﬁ%@ bBhd SHhdubie bdfd, RapediRegnd Rc are each
i ndependent|y selected fromt group consi sting of hydr ogen, hal ogen at om

cyamo, nit fherdid whdh “alkyis,sidghe Kdril, Oy €, Babky G, ar€8adhi isd@ferlient i seleted AHduOMkY,
C-Cs alkylthio, G-CGs al koxycarbonyl C6-Cis aryloxy, C6-Cs

ar y| oxyarambemglsfin€af Gyzehettfin ayihd, or aCRm§RIDs bony] respE2HGlE dmdﬂé? ocyclogen,
aryl, G-CGs alkylamno, C2-Gs heterocyclic am no, C6-Cl5 aryl am no
C1- C15 cxyerpdulagenyiiom,cyaey srifneresetiol-Oi-6s akivli doad bakgky, C@rcalkylthlo €1-Cs

car bonyl am no Cl-Ci s . al kyl su] f onam do, Cl5 heterocyclic
sul foneﬁ%lf%carbgm% G- Sﬁmmcﬁﬁ)@aﬁ do:C 809ar@11yg%@nan%€sm% i adrgedt seCr

Irzletspectalrglllg;(%arbon or%z-\@u ﬁ'eterocyc(ffc gI%()lps nothing, and Dis directly linked to

15 wherein when “===" is double bond, D, E, E' and G each is independently selected from the
group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cg alkyl, C3-Cg cycloalkyl, Cs-Cy2 aryl, C;-Csg alkoxy, Ci-Cs
alkylthio, Ci-Cs alkoxycarbonyl, Cs-Ci2 aryloxy, Cs-Ci2 aryloxycarbonyl, C2-Cs heterocyclic

20 alkoxycarbonyl, C,-Ci; heterocyclic aryl, C;-Cg alkylamino, C;-Cs heterocyclic amino, Cs-Ci, aryl
amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cs amidocarbonyl, C;-Cs carbonylamino, Ci-Cg
alkylsulfonamido, C, —Cs heterocyclic sulfonamido, Cs-Ci, arylsulfonamido, or C;-Cg
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to E';

25 R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-Cg alkyl, C;-Cg alkoxy, C;-Csg alkylthio, C;-Cg alkoxycarbonyl, C;-Cg
aminocarbonyl, C;-Cg carbonylamino, Cs-Ci2 aryl, Cs-Ciz aryloxy, Cs-Ci2 aryloxycarbonyl, and
C,-Cs heterocyclic group.

R" is H, C;-Cy alkyl, C3-Cg cycloalkyl, C4-Ci, aryl, C4-Ci, heteroaryl, C;-Cs alkylcarbonyl,

30  C;-Cg alkoxycarbonyl, C¢-C, aryloxycarbonyl, C;-Cg alkylaminocarbonyl, C;-Cs alkoxysulfonyl,

Cs-C12 aryloxysulfonyl, Cs-Cy2 arylsulfonyl and C,-Cs heterocyclic group.
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R7, e and RO are each independently selected fromthe group consisting of
hydr ogen, cyano, nitro, trifluoronethyl, Cl-Cl5 alkyl, Cl-Cl5 al koxy,

Cl- C15 alw9l2bhie175C1- C15 al koxycar bonyl, 30Cl - C s an noearhneyi1/07€b2 C15
car bonyl am noln obmésl prefafryd gmbChimeitof et Yraixly Va-86-1£hE paseyil ioxeyigat bonyl , and
C2- C15 heterocyclic group. WD 2011/ 091757PCT/ CN2011/ 070702 R1-3 is H
Cl- C15 , C3-C15 cycl oal kyl, C6-C15 aryl, C4-Cl5 heteroaryl, G -Cl15
alkylcar ony Cl- C15 al koxycar bonyl, C6-Cl15 aryl oxycarbonyl, Cl-Cl15
alkylanlno%axponyl G -C15 alkoxysulfonyl C6- C15 aryl oxysul fonyl, C6-Cl5
aryl sul fonyl and C2 C15 heterocyclic group. In one nore preferred
enbodi ment qof 1 he fornula Va-Vb in the present invention, 5Werein: p = 0,
lo 2 g=0, 1lor 2, r =0, 1 2or 3, the dashed line "-" is single bond
or doubl e berd,l arédspectively; 10wherein when "-" is single bond, D, E, E
and G are each |ndependently sel ected fromthe group consisting of oxygen,
sul fur, anithfodashed ling Ry (' mby singledopd; r espectively; and R is hydrogen,
oxygen, halog

-8 a kylthh Highe e lﬂ@kﬁ‘i%ﬂ %ﬁ%%o Bl et 4 %r]fgcgra%gml g B2 ko
oy am hd %3 ﬁeziy is ig\?ﬁfé%na Xltl%xt}[myq% rgﬁjg o%%%ﬂn?% Ig@?yé n@rother

C2-C12 heterocy I C group rern and

G each f t p n f nitrogen N or
L

i ndependentihérese et €€ o Easmbihengd hp 1§@1|ﬂ§dtl§'tlinlkgd w‘Eh,ydr ogen, hal ogen atom
cyano, nitro, G -C8 aIkyI C3-C8 cycl oal kyl, C6-Cl12 aryl, C1-C8 al koxy,

Cl-C8 aIkyH{hR%amiR ﬁﬁeaﬂkﬂxymbrbonyl CB- C12 aryl oxy, C6-Cl2

aryl oxycar bgnyl, C2-C8 heterocyclic 20 al koxycar bonyl, C2-C12 heterocyclic
aryl, Cl- cB‘xaIISkIyIt &miGroalkdz Cofshadkdewbymili €1-&mialexycBbad andyCo-Gmi aplsulBinyts
anlnocarbonyl Cl-C8 am do, C1-C8 am docarbonyl, Cl1-C8 carbonylam no, C -C8
aIkyIsd?PW%anido C2-C8 heterocyclic sulfonanido C6- C12 arylsulfonanido

G -C8 | £ m .d 0, E
ot hi ng. amieio & a Rocty Yoo eanere iadne Tl VO cacn' ©

i ndependently sel ected fron1th\group cQ |st|ng of | rogen cyano, nitro,

trifluoronmethyl, Cl1-C8 alk Cly C8 aIk k thlo G -C8
al koxycar bonyl , Cl C8 anynth carlg C6- C12 aryl,
C6- C12 aryloxy, -Cl2 ar ytox arbon nd C2-C8 - erocycllc group.

C@)HNC(ZJ C@>

15 Vie

The fifth aspect of the present invention provides new compounds of present invention,
and/or stereoisomers, solvates, hydrates, tautomers, prodrugs and/or pharmaceutically acceptable
salts, or mixtures thereof.

20 The sixth aspect of the present invention provides a pharmaceutical composition, including:
one or more of compounds Ia-Ib or Ila-IIb, and/or their stereoisomers, tautomers, esterificated
prodrugs, pharmaceutically acceptable salts, and pharmaceutically acceptable excipients.

The seventh aspect of the present invention provides a method for inhibiting HCV by using
one or more compounds of claims 1-28, or one or more of these compounds in combination with

25 any of the following: (1) Immune modulators including but not limited to Interferons,

pegulated-interferons, or interferon derivatives, (2) HCV protease inhibitors, (3) HCV polymerase
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R13 is H Cl1-C8 al kyl, C3-C8 cycloal kyl, C6-Cl2 aryl, C4-Cl2 heteroaryl,

C -C8 al kyl carbonyl, 30G -C8 al koxycar bonyl, C6-Cl2 aryl oxycarbonyl, C -C8
al kyl am nwoaptioneyis; C - C8 al koxysul fonyl, C6-Cl2 aryl oxpsumdnanyio70108- C12
aryl sulifiloibitorsarid) GReledsidest ed dclértvagiveyn(s) W 2éphili) 9 biT&ET A NS A€ 02
I n one nost preferred enbodi ment of the fornula Va-Vb in the present

i nvent iipmbityisel7eiMPDiEInhibitgss, (3) (?ﬁspase@nhlb_lt@& (2) TLRergdnistsed O) HA¥ inhibiters, @1)
single bond; the dashed line "-" linked to RL is a single bond, and Rl is
H; anHantiaramatery ideegsy (12)j Gangess HRgseohbid qthert ¢RRoNpes, 8o goveqdgirom above
consi st|5‘| f Db E, El, G and other cyclic groups; D and G are each oxygen;
E and Iﬂ "~ each CHZ- respectivel Y; 10\/\/nerei n when r = 0, E is nothing,

and D is d ] Eﬁﬂ) F% %g)

040 1 Srhe gty OB Bafle 1 PR BRI s, i
ar y| S Ul}ﬁé}ﬂv%’ pcﬁér@ué% H@‘E’irﬁhﬁltd’f'@ ef g Rl3hiti® 1&" higfy QtteMivday iiftgbik NRe NI QYdiOGe
formul as a-Vif Vi aVl bV

replication of hepatltls C virus (HCV). The present invention also relates to preparation and the
uses thereof as HCV inhibitors.
Currently, the present invention provides the following significant achievements:

10 1) The present invention provides several synthetic methods effectively to prepare various
new polyheterocyclic building blocks and different kinds of novel polyheterocyclic based HCV
inhibitor.

2) The present invention provides two classes of novel polyheterocyclic based macrocyclic
and linear compounds that can be used to inhibit HCV effectively in vitro and in vivo.

15 3) The present invention explores the relationship between the structures of new

polyheterocyclic compounds and efficacy of HCV inhibition, which provides valuable clue to

develop an effective HCV inhibitors.

DEFINITION OF TERMS
20 As used herein, the term “alkyl” refers to any linear or branched chain alkyl group having a
number of carbon atoms and/or “alkylene” in the specified range, wherein one or more hydrogens
could be replaced by one or more halogens.
The term “alkoxy” refers to an “alkyl-O-" group.
The term “cycloalkyl” refers to any cyclic ring of an alkane or alkene having a number of
25  carbon atoms and/or “alkylene” in the specified range, wherein one or more hydrogens could be
replaced by one or more halogens.
The term “halogen” (or “halo”) refers to fluorine, chlorine, bromine and iodine atoms (or
referred as fluoro, chloro, bromo, and i0do).
The term “carbonyl” refers to an “-C(O)-" group.
30 The term “alkyl carbonyl” refers to an “alkyl-C(O)-" group.
The term “alkoxy carbonyl” refers to an “alkyl-O-C(O)-" group.
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15VI dVI eVI f The fifth aspect of the present invention provides new
conpounds of present invention, and/or stereoisoners, solvates, hydrates,
t aut omer swoppodvutys and/ or pharmaceutical |y accept abl e ®alteN20av076oxt ur es
t her eof 20THEhestexinh“dAsyeminootarbbueylPrrefeento ianveikylNHAL(OY+'des “dialkyl-N-C(0O)-"
pharmaceutical conposition, including: one or nore of conpounds la-Ilb

or and/ @rotthei r st ereoi soners, tautoners, esterificated prodrugs,

pharmaceutical Iy acceptable salts and pharnaceutlcq’ accept abl e
exci pi ents. The terpp calkeh i pﬁaraéiﬁeé%fe@fwtaﬁeaﬁéfe/b%?n)tzN*rhv@h alle- Q&N(Bé goup,

met hod for . sing one or nore conpounds of clains 1-28, or
one or‘W%? s h%@8pégﬁgﬁﬁﬁ R onbi nati on with 25any of the foll ow ng:

(1) < mune miduyl g} Oélﬁowﬁhif& bR HEERN dn BEY. ‘s&z)'éﬁhﬁ&f AMR20-S(0):N(R)-

pegulated i erons eron derlv I'Ves eas

i nhi bi tRESy, WiRleilRYSs Qﬂ&&ywlﬁggarby}glé /091757PCT/ CN2011/ 070702 i nhi bi tors,
(4) nucleosides and its derivatives, (5) Cyclophilin inhibitors, (6)

QA ucosi dase Thel tehh bpdigh&erocydlicl Ve tondhirbéyictie or tét)-cycils Pastiohahdrbip vith, 1-69)
TLR agonists, (10) H V inhibitors, (11) anti-inflammatory drugs, (12)
Cancer Hdtaigstonor(egl3), Nthend Epmpoerd snarefusedvieged from above (1)-(12). 5The
present invention relates to tw classes of novel polyheterocyclic based

conpounds hi'gisl prposefnagdddioetarn e Bitt o¥(©):Mg. or Wht @RN(R)-higehipy waefearRiive

to i nhi prot ease replication of hepatltls C virus (HCV). The
préQenﬁﬁﬂHVéﬁﬁyggﬁQP IP%@aIes to preparation and the uses thereof as HCV

i nhi bitors. entl the i.nvention provides the follown

i gni i cant hf et Bea s R e A efboBRT ttﬁsrpfﬁ%eza@-ﬂave@gﬂgﬁwgf to

synt hetic

Ui | di g BT Sake s BB U o eRA i RRL R e TRk RENNARRET Sl by,
inhibitor. The ‘?e}mﬂh%nﬂfo%%@m id MyteRdedon Qr'icQ)Yﬂp(a@sS at R Edt aonfRiskly THeVéecified
pol yheterocycl i c based macrocyclic and |inear conpounds that can be used to

i nhi bi tingie¥eafsf astwellehy ahn produdd valiich iresults v directll508 indlieetlpr es@ntonbini@pt then
explores the relationship between the structures of new pol yheterocyclic
condourspscifiedlingfddiengdcy of HCV i nhibition, which provides valuable clue to
devel op an effective HCV inhibitors. DEFIN TION OF TERVS 20As used herein,
the term "alKipl terperliedieoamennt| neaay thst agroAt ﬁ%actbwwqm@uw|0rg?h@tmaq¢avwg
a nunber of  carbon ato and/ or "alkﬁlene" i.n the specified ran ge, wher ei n

one or %57 ethﬁtyf‘d%@&w iglogical pempdiginabiesPe dha tissue Sée%ﬂn&a@ln%r pIMEN
"al kox en{ q?/ gr}else%uﬁg%; \ge)’[e"rl f(gﬁjpfnedlcal octor %p%tﬁe?rmnlc%/ Clﬂ?el lf&ln also

refers to any an a ene naving a I’IU

25car bq{?clé&é%”ﬁer%ﬂd{h@r é\ln!fYAfe ivel dOnipd8nd REAdidR do" ARBR: H@‘lﬁﬁ\@ﬂp&@&sé’ and
nor e hydrogens coul
20  thereby elicit the response being sought (i.e., an “inhibition effective amount™). When the active
compound (i.e., active ingredient) is administered as the salt, references to the amount of active
ingredient are to the free acid or free base form of the compound.
The term “pharmaceutically acceptable” means that the ingredients of the pharmaceutical
composition must be compatible with each other and not deleterious to the recipient thereof.
25 Details of the present invention are set forth in the following description for preparation

and biological activity study of new HCV inhibitors Ia-Ib and Ila-IIb. The advantages of the

present invention will be significantly observed from the following detailed description.

DETAILED DESCRIPTION OF THE INVENTION
The present invention comprises two classes of novel polyheterocyclic based compounds

30  Ia-Ib and IIa-IIb, and pharmaceutically acceptable salts, and/or hydrates as HCV NS3 protease
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repl aced by one or nore hal ogens. The term "hal ogen” (or "hal 0")
refers to fluorine, chlorine, bromne and iodine atons (or referred as
fluoro, owbapo/o9brseno, and i odo). The term "carbonyl " retCeN2bn/@0702- C(0)-"
group. iBkibherstvathnighbktehcyc Mdreswer, "toxieitestady 6 dererihaledytb bEQON-tSxig(Iddge >17)960)
term "al koxy carbonyl" refers to an "alkyl-O-C(0)-" group. WO

2011/ 0o spRO/hENdy pateaAdCVanhihigorser m " al kyl ami no carbonyl " refers to an
"al kyl -NHC(0)-" or_"dialkyl-NC(Q)-" group. . The term "al kyl

sul f onani d@ynthesisref ney palyhgtergeyche hasegqcompgpundy with. ggmeyal ntryctureglaliy and
wherein R is al kyl. or al kyl carbonyl group. 5The term,"al koxy syl f.onani do"
oters il AduindoSpr il Fapried Pt S ) RO R e oty AGHE BFRORS s
al kyl o y rb u h er.m."pol yh . clic! f a
i Soy Qe s O SRR Prohods i S CE PR "EHRLPEY Clo, Pk BBt
N S, aehBind Wb theQbrubBIEIaL SGM 1TAIES - The term "sul f onani do"
refers toan "-S(0)2NH" or "-S(0)2N(R)-" group, wherein Ris 10al kyl or

al kyl car bomyybr@hifiltms off bieentiedl feagai¥ianl Sélkaith €6 'th &inEdsB bl iRetsRAes whdof
the present invention neans to provide the conpound or a prodrug of the
conpounuodwzts dre listediivihd gadmple pagetithefentlr eat ment. The term "conposition” is
intended to enconpass a product conprising the specified ingredients, as
wel | as anyn grequessnt whemiony exupauads §ila-0df pse poeparestifissees inyhe Eﬂl@mngﬁﬂhemerlg
t he 15specified ingredients. The term "effective anount” neans t hat
amoint of active conpound or pharnmaceutical agent that elicits the

bi ol ogi cal 0 megj cinal response in a tissue, system aninmal or human that
i s being séﬁg‘ﬂ?e Yy a researcher, veterinarian, nedical doctor or other
clinician. The termual so includes herejdy the anmount of ac);.id/e conpound

sufficient to iyhi bit HCV NS3 prpisease ad 20 thepgpy ebi cit the response
bei ng sought (i .en rHeahi-bH+-en—ef f V enagrp tt—r—=\\h eyacti ve

conmpound (i.e., a ve/ingredia®t) is a ¥stered as the /' references

to the amount of aglive ingredient are tp the free acid or ee base form

of the conmpound. ~ The term "pharmacéutical |y acceptabl &2 neans that

the ingredients of,the pharmaceutical <gonposition nust ber&orrpati ble with
2

o
each ot her an ot] del eteri the recipient theregof 5 Details of the
present invenﬁ%@@ag& fm Wi ng_d@gq.ptq

pr epar ati on and ical activity st NTHBw HCV i nhi bi Ma-1b and

Ha- Hb. The advant a%s of the present invention will be significantly
th owi ng detail ed deltription. VIb

OH O 0O
H CH2BrCHCH,Br <o Pa/C <o
—_ - —_—
N—Bn N—Bn NH

SM-1 1-3 Vie

observed fromthe

15
In Scheme 1, in the presence of inorganic base (e.g., sodium hydroxide, sodium methoxide,
or sodium hydrogen), SM-1 was dissolved in organic solvents (methanol, THF, DMF, or DMSO)
and heated to 30-120°C, then reacted with CICH,Cl, CICH,CH,Cl, or BrCH,CH,CH,Br,
respectively, to form five, six, or seven membered polyheterocyclic compound 1-1, 1-2, or 1-3,
20  followed by deprotection to obtain the key tri-heterocyclic compounds VIa-Vle by removing the

protecting group (Bn: benzyl) with Pd/C catalyst and hydrogen in methanol or ethanol.

Scheme 2:
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
conprises two classes of novel polyheterocyclic based conpounds 30 la-Ilb
and Ha- Hovoand/q@h®rmaceuti cal ly acceptable salts, and/ oPCmrg(INzallesons HCV

NS3 prot ease HOWO.L011/ 09&HBGEAEN2BIN 00 7Q2 i nhi pitors hi gh pot ency.
Mor eover, toxic studyn ned benApn-toxi-c» LD5 0,QQ0) for
nost of h| ghhy --— Y HCV i nhi bitor Synt hesi s of

pol yhet erocycl i c\#&gé ed conpounds wit h g eraI structure la-| S’Témd [l1a-1ib:
According to pre sly reported ref ere es and our devel oped Synthetic
met hods, 5dif £rent ki nds Cﬂgp@%@é'hetl met hods have been @rried out

effectively V[E) @ he%t ruetu and
Ila-lib. m& ns of chen nts and sol J@i}@he

synt hesi s of HR'| T nternedi ates and pr QBducts are listed in%he exanpl e part
at the end. In th8VMp2esent |nvent| on, c@mounds Vla-VIf are ¥lepared first
asrnthefollovmng Schene_1: 10 Schrrel 15 In Schene 1, inthe

presence of bas@c('v}éD%So o i defPdSodi or
sodi um hydro G5 arssol Ve "SoTvents l‘“" THE,
DVF, or Oan heat ed to 30-120C, othen react ed with CIeH2Cl, ClCH2CH2C1,

or Br CHZCHZCHZBr SMespectively, to formBive, six, or seven rVHf‘rbered
pol yhet erocyclic conmpound 1-1, 1-2, or 1-3, 20 fol | owed by deprotection to
obtain the key tri-heterocyclic conpounds Vla-Vlc by renoving the

protecting group (Bn; benzyl) with Pd/C catal yst and hydrogen i n nmethanal
or ethanol . 3$B/sheme2, SM-2'was dissplyedsiafganis so mﬁz (Rsthagpls d&iE OMFE.or Ml ¢

o th Brieo BRBRE DB 20C2Bp sty Fgpiot T BRCUReei, o (TR e i cdGBRE R
h | |

by depr SPLE R P BHn REYAT SREOREYE it RIE P Probycl 6 omitind i, 37 bEHS

removi nglIN&l by deprotection to obtain the key tri-heterocyclic compounds VId-VIf by removing the

protecting group (Bn: benzyl) with Pd/C catalyst and hydrogen in methanol or ethanol.

Preparation of the following specific compounds ITla-ITIb has been carried out as follows in

Scheme 3.
10
Scheme 3:
O/\h)r 0
O oL
VIa -VId 0N o
@/ wen Y )
CDLDCM or %
(X=0,W=0) Y \
SM-4  ¢=0,10r2) _,7 2
4 R11 R11
e o
II1a II1b
R is preferred to be selected from the following group: SM-4a (Boc) or SM-4b:
15

e s

NH-Boc
SM-4a R = Boc) SM-4b (n=0, 1, or 2)

In the presence of coupling reagent CDI, starting material SM-4 (e.g., SM-4a or SM-4b)
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protecting group (Bn: benzyl) with Pd/C catal yst and hydrogen in nethanol

or ethanol. Preparation of the follow ng specific conpounds Illa-I11b has
been carrwedooumi1zg fol |l o [ ﬁchema.S. 10 Sche 3; - PCT/AN20H/0p0mRer 1 ed
Lo be SHISERAeH WHBRPTRRTIS Mg Horesrestibely Bvebtain ebibficsocyeff spmpounds davihe

pr esen%d%fa-&pqﬁatﬂﬁ?ra%m if08bureSt-2Ghd P&uf@ii@rﬂyaa'mi&l}ﬁo‘h refot@n, SM4a or

SM 4b) WO 2011/ 091757PCT/ CN2011/ 070702 was reacted wth conmpounds Vla-Vif,
respectively to obtain pol yheterocyclic conpounds 4a-4h and 6a-6d
(I''Ta-111b) as shown in Figure 1-1 and Figure 1-2 by am dation reaction.
Owe 0y0,,0 O ngLOVEO C--.01L--@¥R NN locl Boo oc gay(IlIlb)4e (l1lb) Figure

1-1: Structufe_pf Conpounds 4a-df PFigure 1-2: Strycture of Conpounds 6a- 6f
E:S \ Q }jz \ zj \ Q
N\n/o,,, o 2
o

0
N- O, N O,
Me \n/ IMOMG \n/ 'N\OMG
N o] N o]
\
Boc

\
Boc

4a (I11a) 4b (IMTa) 4c (Ia)
(o) o) Q

(. ); i r:

o) g O

N)ro,, 0 "o 9 "o . 9

o [ Y~ome 6 [ Y ~ome o Q)\om

N
ocC éOC lBOC

4d (ITTh) 4e (TTTh) Af (ITIb)

e
N
|

B

Figure 1-1:  Structure of Compounds 4a-4f
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After the key internedi ates 4a-4f and 6a-6f were prepared, there were
several synthetic 5nethods devel oped as in Schenes 4-11 for preparation of
di ff er entwRiznd#9ofs7new HCV i nhi bitors. The detail for e&ch/aneaari7ern2

condition and anal yP' cal results of pr oduct{?s listed in the detailed
exanpl es. Scheme 40 I n Scheme 4 aboves e product 4 (e.g.,
conpounds 4a-4f and 6f) prepared as shown@Scheme 3 was deprotected to
obtain an intermedi abg” carbogylic acid (5) by genovi 1 group, 5

foll owed by am dation|Jwi th Boc protected pnmn @ SM5 to form
conpound 6 in the pr&Sens f coupling reagent blAKU. 1 After hydrol ysis of
conpound 6 in Li OH Water/ S ieny anot her ca ylLic { /(7) was

obtai ned, and followed by agfdation with another amgfo :acid (nmethyl or
ethyl ester) SM6 in the preseNdicof coupling reagent H&Pesto form product
9 (e.g., compounds 9a-9f in6figure 2-1). In anhydroud oxygen-free organic
solvents (DCM DCE, gor 10toluene), Diene 9 ipfernediate was carried out an
ol efin ring-cl osi nggtat hesis (RCM reacti iA the presence of netathesis
catal yst (e.g., ZhapH -1B used in this invention)
at 20-80 Cto form 14416 nenbered macrocyclicyd| efin-linked product 10,

t hen the nethyl/ethyl Ngster s hydrolyzed w Li OHQ n wat er - MeOH sol uti on
to offer a new carbox%\ic Ci COl. Finally, in|the pr&sénce of a coupling
reagent such as EDCl o6roWATUl the carboxylicodacod-{11! 15r eact ed y’th
different kinds of alkylsul Woal kyl sul foMani

aryl sul fonam de WD 2011/ 091857PCT/ CN2011/ 070702 [ Rd&( &) 2NH2] ,
respectively, to forma series WfBhovel pol yheterocycli®®Based macrocyclic
conmpounds | a-I1b, such as 12ac¢l2xx shown in Figure 4)6d 9c9d 5Figure 2-1:
Structure of Conpoun 9a- 9f The structure of Zhan catal ysts (Zhan

Catal yst-1 & 1B) us foor RCM of diene intermédhate 9 is shown in Figure 3:
WO 2011/ 091757PCT/ CN2&41/ 070702

NHBoc l:\lH Boc
6e of

Figure 1-2:  Structure of Compounds 6a-6f
After the key intermediates 4a-4f and 6a-6f were prepared, there were several synthetic
5  methods developed as in Schemes 4-11 for preparation of different kinds of new HCV inhibitors.
The detail for each reaction condition and analytical results of products is listed in the detailed

examples.

Scheme 4:
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Zhan Catal yst-1 Zhan Catalyst-1B Figure 3: Structure of Zhan catal yst-1
and Zhan Catal yst-1B In order to obtain nore conpounds efficiently
for poterw928tversirng, there i s anot her Sal ternative symCHaN2611050m02
devel oped effectqvely for ti @f di fferent macrocyclic
conpounds | a- Ib'sdl eqe A CO,CHy @ﬁn@ehe%—s—ir rst of
all, the protectimg group B'G(Y in the sthrting AHPEYPBADEM, 7 was renmoved
by HCl acid, followed by a A8h wi th aff°N Boc pr*pf\/ﬁt\/dvam no acid SM5
to form corrpound &M-n the pr esence of céupling reagent H@ﬁl %9t he
presence of coupling reagent CDI, WD 2011/091757PCT/ CN2 /070702 conpound
8 was reacted wtpyiconpounds Vla-VIf, respectigely,oto obtain
pol yhet erocycl i @%ow 9. In dHHYERBES ens organi ¢ sol vents
(DCM DCE, or tol i#nRe), an ol efin rbdgocl osi ngPhRt gt hesi s reaction
was carried out for trgb\ﬁ%eﬁ’é’)ﬁg\/interrredi ate in thwe&gﬂz net at hesi s
catalyst (e.g., Zhan cat@eyst-1 or Zhan catalyst-1B @sed in this invention)
at 5 20-80 Cto form 14- 16 menbered macrocyclic ol efin-linked product 10,
t hen the nethyl/ gch ester was hydrobyzed with LiOH in watgr oMeOH soI ution
to offeranewcarb Lic acid 11 & sownrnthe;‘ollgv»v;{
N

11allb \/\02011/09&75 P / CNRb11/ 70% N QYO,
0 N
N

Zhan catalyst o

HATUDIEA O . S o
DMF W@f,\/ R
g = BocHN

(SM-8a: R™0 = CHj)

(SM-6b: R'5 = Et) 9 (R'® = CH3 or Et) 10
(o]
H
N—5—Rd
1 (o]
LIOH-H,0 1) EDCI Q o,
—_— —_
THF-MeOH 2)RASONH,  ©

O

Bo C\N‘\:
H

1 12 (la-b)
(wherein, Q'= VIa-VIf)

n=1; SM-8a: Rd = >4 SM-8b: Rd= >+

In Scheme 4 above, the product 4 (e.g., compounds 4a-4f and 6a-6f) prepared as shown in
Scheme 3 was deprotected to obtain an intermediate carboxylic acid (5) by removing HCI group,

5  followed by amidation with an N-Boc protected amino acid SM-5 to form compound 6 in the
presence of coupling reagent HATU. After hydrolysis of compound 6 in LiOH-Water/MeOH
solution, another carboxylic acid (7) was obtained, and followed by amidation with another amino
acid (methyl or ethyl ester) SM-6 in the presence of coupling reagent HATU to form product 9
(e.g., compounds 9a-9f in Figure 2-1). In anhydrous oxygen-free organic solvents (DCM, DCE, or

10  toluene), Diene 9 intermediate was carried out an olefin ring-closing metathesis (RCM) reaction in
the presence of metathesis catalyst (e.g., Zhan catalyst-1 or Zhan catalyst-1B used in this invention)
at 20-80 ‘C to form 14-16 membered macrocyclic olefin-linked product 10, then the methyl/ethyl
ester was hydrolyzed with LiOH in water-MeOH solution to offer a new carboxylic acid 11.

Finally, in the presence of a coupling reagent such as EDCI or HATU, the carboxylic acid 11

15 reacted with different kinds of alkylsulfonamide, cycloalkylsulfonamide or arylsulfonamide
30



11j 11k 11rn Figure 4-1:Structure of Conpounds |la-lIIm5Finally, in the

presence of a coupling reagent such as EDCI or HATU, the carboxylic acid

product MWorenowers’wi t h di fferent kinds of al kyl sul f ona®Cui&N2011/070702

cycl oal [RgS&m) ,Nehamespectivel @ty fstul £ @nianbiieoeRokB(otadHAlic bassipeadrosmeliy, to

forma series of novel polyheterocyclic based macrocyclic conpounds I|a-1b.

| n or dexonpoundst kankibz sudkfasildady@xasletbv i logureal). property of new HCV

inhibitors, there are nore 10structure nodified conmpounds designed and

synt hesi zed in Schenes 6-11. In Schene 6, there is a kind of

cycl oal kyl sul f onande products prepared for_potency screening. Scheme 6: WO

2011/ 091757 3:)0 HCl / Et 20 2) O (;)C SM9 0 (e, f& nfRef) (RL15 = CH3 or
o

Et) 13j-m 13j: i l e
) : : @ EtO,C, EtO,C

N

}\/\/\/\/ W
o = o =
NHBoc NHBoc
9¢ 9d
d % oo
Q EtO,C, Q EtO,C,
0 \4/\ 0 \A/\
N N
NS AN N N N
O OIII . H OA H
l;\lHBoc l:\lHBoc
O¢ of
5 Figure 2-1:  Structure of Compounds 9a-9f

The structure of Zhan catalysts (Zhan Catalyst-1 & 1B) used for RCM of diene intermediate

9 is shown in Figure 3:
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13k: Q= VIf 13m Ql= m Ref (SM9) 11j -m (wherein, = Vla-V1f, (n = 1,

SM8a: Rd = 12j-m(la-1b) 11] & 12j: QL = Vie ilk& 12k: QL = VIf 11m &
12m QL =wonRrafoo( St 9) In Scheme 6 above, the conporad/CNetid)7@ioepar ed
in Schenmes 4 and 5 vver

ed fo protecti irst enovi ng Boc with

HC1 acid, followed by afi g, an a | fon | ori de reagent
it 9) YO oftain an al subyonajride product 13. In

<b;£’ (e.g., NaCH or KE;{ the intranol ecul ar

(RdS02C1 or Ri 7502C1,
_LI—

t he presence of i norgani

cyclization was conduct ed 6 sul f onani de e@hpo . Finally, in the
presence of a coupling reaget cas EDCl or -e@lr boxylic acid 11
reacted with different kinds of*=al kyl sul f onam de, oab ky} sul f onam de or
aryl sul fonam de [ RdS(0) 2NH2, SM 8], respectively, to forma series of 10
novel polyheterocyclic lEsedathet-dcycl i c conp@hmdCseigkt-18s 12 - 12m as shown

in the

Figure 3: Structure of Zhan catalyst-1 and Zhan Catalyst-1B

In order to obtain more compounds efficiently for potency screening, there is another
5  alternative synthetic route developed effectively for preparation of different new macrocyclic

compounds Ia-Ib in Scheme 5.

Scheme 5:

R15 OR15
oﬁﬂ 1) HCI/Et,0 mNSQ_\
N g HN
wo 2) HATU/DIEA N y

NHB

H - n
Boc /\/(")n\/\/\cozH g

SM-7 SM-5
(R'® = CH; or Et)

2) Vla-Vif
Q" = Vla-Viif)

LIOH-H,0

_

THF-MeOH

11 12 (la-Ib)

(wherein, Q'= VIa-VIf)
n=1; SM-8a: Rd = >4~ SM-8b: Rd = %

10
In Scheme 5, first of all, the protecting group (Boc) in the starting material SM-7 was
removed by HCI acid, followed by amidation with an N-Boc protected amino acid SM-5 to form

compound 8 in the presence of coupling reagent HATU. In the presence of coupling reagent CDI,
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following Figure 5. Furthernore, the conmpound 10c-d was deprotected first
by renmoving Boc with HC1 acid, followed by am dation with an al kyl sul fonyl
chl ori de weagamm15RAS02C1 or Ri 7502C1, SM 9) to obtain aootdwzn1ikizemd2 of

al kyl suohpoand 8evapredtedtwillBcorhfmds NI4-Vaf pegseinety, 6 obtaingoéyhetergeyclidNaH) ,

t he al kyl sul fonam de product 13 was reacted wi th anot her reagent R16-Cl (or
R16- Br ,cosigiouads 9 3n aohydoousn cxmigerhfree Riganic oblvaew(BEd, MRCE mrdécluenes, anseléfin
(12s-12u) asshovvnlnF ure 5,  wherein, R16 is Cl-C6 al kyl, C3-C6

cycl oalkigrclogmg @G%h%@@ﬁl)d@wwn Vs C@Hle@m &athodipen? Htserwedla%mchz@ aryl ,

ey ongbipra7oa st gty 9ok Y ARG br b iy tulR Rt s e dt) B

12- Ref f i - Ref
was Susdl %%?e%" Bl o TERERF pbprok S RTSH b b Fo harab e AT, oG
by ei t hefer Ak Ul @b1y2Bd Rith@TOEEH VRO SRARA0 siEAOnde c&%oﬁ’ihc%cﬁi' Bris to

obtain an N-al ty | at ed product 15 or am dation with an al kyl sul fonyl or
aryl sulshewilin gl fonowiagreagent] SM 8 [ RL75(0) 2C1)] to form product 16,
wherein | e6 WD 2011/ 091757PCT/ CN2011/ 070702 and | e7 each is Cl-C6 al kyl,
C3-C6 cycl oal kyl, C1-C6 al koxycarbonyl, C3-C6 cycl oal koxycarbonyl, C6-C o
aryl, C6-Ci o arylcarbonyl, C6-C o aryl oxycarbonyl or C2-C o heterocyclic
group, which generats nore pol yheterocycli onmpounds 15a- 15b and 16a-16c¢c
shown in Figure 6. eme 7: l6e o
15a- 15b, 16a-16¢C order § di,
property of new HCV inht T]t’or her
structure designed and symt heSized in
8: o

10
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Q= Vla-VIf, respectively) In Schenme 8, in the presence of coupling
reagent HATU, an acid SM 11 was reacted with another amine SM12 to forma
di ene prodocp110811sy ami dation, foll owed by RCM reacti onPCh/aN2e118p0®sence of
Zhan catal yst-1B t <ﬁ forma 14-16 nmenbered masrocyclic producty18. In the
presence of coupl i\ agent CDI, uct reacted wiYh conpounds
Vla-VIf, respecti veI o), obéal n} terocyc choapou §. -21f, then

t he rrethyl/ethyl ester with LioHinl - MeOR\sol ution to
of fer a new carboxylic aciod 1IN Finall)y, in the proese e of ajcoupling
reagent such as EDCI or HATLX he carboxylic acid 2@9°r ith different
ki nds of 10 al kyl sul fonanbgo kyl sul f onani delef a ul f onani de

[ RAS(0) 2NH2] , respectively, forma series of novel ol yheterocyclic
based macrocycl i C conpounds a Ib (21la-21j), which strugtures are shown in
the followng Figure 7. N/ 211 Figure 7: Structure of npounds 2la-21j
Scheme 9: PCT/ CN2011/ 070702 C 1)5 QoiR152C 02 0 NH2)RL (SM 12)

Figure 4-1:  Structure of Compounds 11a-11m

5  Finally, in the presence of a coupling reagent such as EDCI or HATU, the carboxylic acid product
11 reacted with different kinds of alkylsulfonamide, cycloalkylsulfonamide or arylsulfonamide
[RAS(0)2NH:;], respectively, to form a series of novel polyheterocyclic based macrocyclic
compounds Ia-Ib.

In order to optimize efficacy and biological property of new HCV inhibitors, there are more
10 structure modified compounds designed and synthesized in Schemes 6-11. In Scheme 6, there is a
kind of cycloalkylsulfonamde products prepared for potency screening.

Scheme 6:
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23(RL = CH3, iPr, cyclopropyl, etc.) (n =0, 1 or 2) I n Schene 9,
in the presence of coupling reagent CDI, SM7 was reacted wth conpounds
Vla-Vif, wegpaawiisely to obtain pol yheterocyclic conpoumrd$/(A2etr1236702

fol | owed by react i} oM t iy a’Gradyent chl or of or nf &Cli doA;| isrophenyl ester

and SM12 to form a dife I, ductn%ﬂagdﬂ the presen Ahan cat al yst- 1B,
t he di ene product 24 t tion t

macrocyclic product t hen tlhe %P&hp«l/l\e%p;ijyl est er \was hygrol yzed with
Li OH i n wat er - MeOHBs®Y Ui on t£ of fer a géwic i#/26. Finally, in

the presence of a coupli eagent sbeh as EBCI ®r HATY he carboxylic
acid 26 reacted w t hogiffmra@nt ki nds of 10al kyl sul i3mam de,

cycl oal kyl sul fonami de_or aryl sul fonam de [ RAS(0)2R2]; respectively, to
forma series of novBP=gBiyReterocyclic based magr@cygql i ¢ conpounds la-1b
(27a-27c and 27-Ref), which structures are showsu @ idsdsalo) ow ng Fi gure 8.
Figure 8: Structure of Conpounds 27a-27c and 27-Ref To evalyate the
difference in potency and other bjolQgical activities betyegn the 5
macrocyclic and |inear structuge or the novel polyhet®yockclic based HCV
inhibitors, there are dfer a"r-- of |inea g9 o a-11b (30 and

33) with polyheterd | i ¢ griaMps VI a\ Vifeppr eparfed lag” showm\i n the foll ow ng
20— D

Schenmes 10 and 11, respecti

In Scheme 10 above, in theopry of 2&8plNing pea , an anine

SM 13 was reacted with aofﬂ}ona e RAS(0) 2NHZ=g5M f orm product 28,
fol |l owed by renoving Boc p ecting group to obtan a de-Boc product 29.
Finally, in the presence of ajgQupling reagent such1zjmERGb) or HATU, the
amne internediate 29 was reacted wgh different kinds of amno acid
S5derivatives SM 14 elll ecte l_fwn{@ ol . cheis €aR' r¥agent s shown in the
following Figure 9 O F8Fnrvaribdls c15 1168 134" (=30a- 30ar) as shown as
fol l ows, wherein Rd (ard: RES: eeclri4sMam@6| al K &dpmB =aRegEM%bal kyl group,
and R19 is Cl-C20 al kyl, G -C20 al kyl carbonyl, C -C20 al koxycar bonyl, or

C - C20 al kyl sul fonam do groups as shown bel ow from conpounds 30a- 30ar.

In Scheme 6 above, the compound 10c¢-d prepared in Schemes 4 and 5 were used for
deprotection first by removing Boc with HCI acid, followed by amidation with an alkylsulfonyl
5  chloride reagent (RdSO,Cl or R'7S0O,Cl, SM-9) to obtain an alkylsulfonamide product 13. In the

presence of inorganic base (e.g., NaOH or KOH), the intramolecular cyclization was conducted to
form sulfonamide compound 11. Finally, in the presence of a coupling reagent such as EDCI or
HATU, the carboxylic acid 11 reacted with different kinds of alkylsulfonamide,
cycloalkylsulfonamide or arylsulfonamide [RdS(O) .NH,, SM-8], respectively, to form a series of

10 novel polyheterocyclic based macrocyclic compounds Ia-Ib, such as 12j-12m as shown in the
following Figure 5. Furthermore, the compound 10¢-d was deprotected first by removing Boc with
HCl acid, followed by amidation with an alkylsulfonyl chloride reagent (RdSO,Cl or R7SO,CI,
SM-9) to obtain another kind of alkylsulfonamide product 13, then in the presence of a base (e.g.,
NaH), the alkylsulfonamide product 13 was reacted with another reagent R'°-Cl (or R'*-Br, SM-10)

15 to form another kind of new desired products Ia-Ib (12s-12u) as shown in Figure 5, wherein, R'® is
C;-Co alkyl. C3-Cg cycloalkyl. C;-Cs alkoxycarbonyl. Cs-Cs cycloalkoxycarbonyl. Ce-Cyg aryl.
Cs-Cyp arylcarbonyl. Cs-Cj aryloxycarbonyl or C,-C;¢ heterocyclic group.
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WO 2011/091757 o PCT/CN2011/070702
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o

° CQ‘N\”O/Q, [?/H
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+

O

12-Ref Compound (ITMN-191)

Figure 5:  Structure of Compounds 12a-12u and 12-Ref

In the following Scheme 7, the product 12 (e.g., 12a-12f and 12-Ref) was used for
5  deprotection first by removing Boc with HCI acid, followed by either alkylation or amidation with
reagent SM-10 (R'°-Cl or R'°-Br) to obtain an N-alkylated product 15 or amidation with an

alkylsulfonyl or arylsulfonyl chloride reagent SM-8 [R'7S(0),CI)] to form product 16, wherein R'°
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PCT/CN2011/070702

WO 2011/091757
and R'” each is C;-Cs alkyl. C3-Cs cycloalkyl. Ci-Cs alkoxycarbonyl. C3-Cs cycloalkoxycarbonyl.

Cs-Cyo aryl. Cs-Cyg arylcarbonyl. Cs-Cjo aryloxycarbonyl or C,-Cjo heterocyclic group, which

generates more polyheterocyclic compounds 15a-15b and 16a-16¢ shown in Figure 6.

5 Scheme 7:

12 R16-5r 14 ﬁ
17—g—

(SM-10) R f.) cl
(SM-9)

o 0
H Ol H

N—ﬁ—Rd N # Rd
(o]

15 16 (la-lb)

(wherein, Q'= VIa-VIf, @:\N'E' )

(n=1; SM-8a: Rd =>4 [sM1-9, men
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Figure 10: Structure of Conpounds 30a-30ar and 30-Ref 5Schene 11: WO
2011/ 091757PCT/ CN2011/ 070702 In Schene 11 above, in the presence
of coupl iwg 20e29e1st HATU in DMF, anjacid SM 15 was r eac®Pel/Gy2ot1/maome her

am ne reagent SMI$-to forman amm%ﬁiﬂodm 31 by anidatind' fol |l oned by
removi ng Boc pro groug wyh BICI=T i aifh an am ne
‘ ]

product 32. Finally,\J e of a couplnng, “wsuch as EDCI or
HATU, the am ne interneEiaééJSZ reqcted with vghfo car boxylic acids

SM 14, respectively to for nt ki nds of gnov pol yhet/er ocyclic based
| i near conpounds Il a-1ify(33a;33dy~as shown in i
wherein R2 and R21 eac4!> Ny en, Cl-C6 al k cycl oal kyl group,
R22 is G -C6 al kyl, 10C3-C6 gycloal kyl, C1-C6 al kyl ,sul fonam do or C3-C6
cycl oal kyl sul fonam do group. 33-%ef Figyre 11: Structure f Conpounds
33a-33d and 33-R ere are nore pdl et§ oqyclic based ¢ ds
described in thi i e % p f i

material s through t Ve ket i ¢ routes oM pbl
as reported fromdiffergnt ¢ ferenges. The nethaﬁs
1-11 above nmay al so additignally iyclude steps, eitHer befgfe or after the
steps described speci fAgcap | N, to add orynefow '

groups in order to ety ow synt hesi s A& conpounds in this
invention. In addition, V%qgous synt hetic steps may Q% 10performed in an
alternate sequence or order-to give the desired conpounds. Synt hetic
chem stry transf i ons and prokﬁ%gkﬂg group net hodol ogi es (protection
and deprotection | in sy esillzimg applicable conpounds in this

i nvention are known wontJae aryt-nameh i ncl ude, for exanple, those described in
R Larock, Conprehensiv ni c ansformations, VCH Publishers (1989);

TW Geene and PP.G M W Protegtive Groups in Organic Synthesis, 152'd
Ed., John WIley and Se-\ 1991); & Fieser and M Fieser, Fieser
andFi eser's Reagent @ ﬁ!5f. Yari~e~Synt hesi s, John Wley and Sons (1994); and

L. Paquette, ed., Encycldbe?&g of Reagents

Figure 6:  Structure of Compounds 15a-15b, 16a-16¢

In order to optimize efticacy and biological property of new HCV inhibitors, there are two

5  more different macrocyclic structure designed and synthesized in the following Schemes 8 and 9.

Scheme 8:
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WO 2011/ 091757PCT/ CN2011/ 070702 for Organic Synthesis, John WIley and Sons
(1995) and subsequent editions thereof The conpounds nentioned herein
nmay cont avo 2a1won?sar omati ¢ doubl e bond and one or nore asymmedrigowent ers.

Thus, they can occur as racenates and racem c9m xtures, single enantioners,

i ndi vi dual di ast er eonmer g @swte e HIM X OrE“automers and cis- or
trans- 5isoneric forns, or hydrd‘;,vﬁ§ ALl eQix,imensdmc forms are

cont enpl at ed. %OC T Wy‘\ef get'l nodel for
scientists to evaluate't 'éfflca,cyle,gnewfc unds for |nh|b|t|ng t he HCV
N53 prot ease. The corrpounds de@(;rchp@,dcyggg,%@m%\ﬁr esent invention can be

prelimnarily screened by “Bval, Hat eng dhe 1C50 arid/ or EC50 results for their
activity and efficacy in treating HCV infection by an in vitro and/or in
vivo assay as follows, theg lave 10sone highly PQt ent: HCV inhibitors
selected for other PK ang #dxicity studies befgr,g clinic trial during new
drug devel opnent. O t'hods webibcal Scb]r@ areft fQr, scientists in
pharmaceutical s. HCV NSB-4A prptease—assay i itro.\ The—assay was
conducted in Buffer Acegntai nilhg® 3% NaCl,o=5rr1\/| Cadl2, 10mM D TT, 50nM
Tris (pH7. 8), using tHe 15 Ag- ASpY'a"i- Asp (D “Q u- G u- Abu- v- [ COO
-Ala- Ser-Ly s (D AB CYL)- NH2 (FRET- 5) fl dor escenf peptide (AnaSpec, USA)
as substrate. Briefly, 14épt buffer A, 200_, corrpounds gi ssolved in buffer
A with different concentrati ogdnd 20pL HCV N53-4A pr ﬁt-éage diluted in
buffer A were added anto 9 - {ie pI ate respectl vel y Anddni xed wel | . The

reaction was initiat eT addi T@)‘F@ """ ions were
n aoBIVG Pol arstar 20 Gal axy (MIX Lab

cont i nuously noni tored at : 37C usy
Systens, Inc. USA), Wit & cit omzmaﬁdqem SSi wn filteys of 355 nm and 520
htory 3oncentray/o 144°50) was cal cul at ed

nm respectively. The 509% i :
with Reed & Miench net hods.  Antivi o assay: Antivifal assays were carried
out in black-walled, clear hot t omed 96- el | pl ates. Renila |luciferase
reporter replicon cells were seeded at a(lddngdt ylaoVIf isp@8vetdl | s/wel |l in
25100111 conpl ete DVEM cul ture w thout selection antibiotics. Ei ght twofold
serial dilutions of conmpounds were prepared in conplete DVEM and added to
the appropriate wells, yielding final concentrations in 200111 of conplete
DVEM cul t ure Sclang i iy ge@ay%omouph%mg% ALATd S| angcigedM-Thwapseeed withh
100111 fresh cult e 60 tainin uRe TM Li ve .Cel |l Substr Prome at
finai coRtenEPE IS 2GR BAd e on Y S oY RCE e e

Lum;nesgenge amg{aa JIRIBYE ol 50 12f| b bR S PRI 8 B prosence

m croplate reader Wer e norma percent’age o

the th I the
s L B T E O i v *é?‘%bﬁgn

Study (J¥iyDeterdBicBE t@hpodiad 2Me g disenftis R/ SthyDyst@veasas dfol de@Wsth LiOH in
Ani mal s: 320 KM m ce, Oertl ficate Number: 2002000510144 mal e and fenal e

wer e eaedtefislleDH sblutitihgd affer ahsw cabokylid avad & . iundbley in tROPrASGRE b0556yplimgl e and
femal e were each half Aninmals were purchased from SLAC Laboratory Ani nal
Li mi t edeagsnt suches EDBH e dilAdld) ftbel eboroflicRaidl 24 ieagied Wﬁbéﬁf@tmﬂmdsﬁét s and

m ce, s purchased from SLAC Labor at ory Ani Limte
100 al yls%lfonamisde cycloalkylsulfonamide or arylg/ulfonarrrrl?de [RdS(O) 2NH2] ‘respectively, to form

a series of novel polyheterocyclic based macrocyclic compounds Ia-Ib (21a-21j), which structures

are shown in the following Figure 7.
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Test Group: Animals were fed freely for adaptation nore than 1 week.
Heal thy rats, body wei ght between 170-190g, were divided randomy into 3
groups, Swoebsa/@nts75 female in each group. Heal t hy m ce PCivaazovwai7gioe

bet ween 18- 20g, e divided randopi |nt 22 groups, 5 mal ¢ and 5 female
in each group. 1WFJO istration fa(l§ s, the cor ﬁ%‘ﬂeighing
21.00g, serial nunb -3Ores eftl vely, ado ,p g@bs dii.1) éhrboxynethyl

cel l ul ose sol ution 30. " - speed hoanenlz
m xing, the rats were fed o dose 10000y . In mpke, the conpound
wei ghi ng 2.00g, serial nu espectively, a i
car boxynet hyl cellul ose so . 00g, high-speed<ﬁo gehi zer machi ne

10000RPM 10 min 15ﬁlXIng, he m ce were fed once, oral dose 10000nmg/ Kkg.

Clinical observati Ani nal &awer e Qbserved every houl!®f tere admi ni stration
inthe first day,[ behavi or bﬁkr |y contln a week.
pS|ed o 04 dss athoiégz § he ,m
YoJof toxiTity: YTa

Dead ani nal s were ns 9er e observed

and recorded. s eval uated by

animal nortality, signs<nf i ni cal\ 20behavi or éhd hers ) Anong al
of synthesized pol yheterocygsl i ¢ coppounds ha-1ip, -12u, 15a- 15b, and
16a-16¢c, 30a-30ar, 33a-33d &« reference conp -Ref, 21-Ref,

27- Ref, the results of HCOV protease (HCV N53-4A) in |b|t|on test are listed
in Table 1; where fhe scope ét° potent activity (ICSO?“’ZOOnM | abel ed "A",

active in the ran f 30-200nM | ghel ed " B' actlve r ange K-3aqM | abel ed 25
Table 1. Activit vel Po y ercycI OM ds dor Inhibiting
HCV N53 Protease Entr hﬁ? - NS4A

211

Figure 7.  Structure of Compounds 21a-21j

Scheme 9:
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A 2 IVavii @ pisg g 02 °©
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Boc /
o
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3) HCI-THF O)\Q'- \év

4) NapCOs NH 2) EH
(@ = Via-Vif) N N /\’ﬁﬁ/\/
SM-7 (R15 = CHz or Ef) 03 (SM-12)
(R1 = CHg, iPr, cyclopropyl, etc.)
i (n=0,10r2)
OR15
o
CO,R™S RCM Q__ 0o, E& " LiOH H,0
QN \fr _—
%\ R Zhan Catalyst o N
R1/N o H 04
\(-a/\, Sy /7
R1
n =" n

24

EDCI

f
HQN—ﬁ—<]
o

(SM-8a)

26 (n=0,10r2) 27 (la-lb)
(Q = VIa-VIf, respectively)

In Scheme 9, in the presence of coupling reagent CDI, SM-7 was reacted with compounds
VIa-VIf, respectively to obtain polyheterocyclic compounds 23a-23f, followed by reacting with a
5  reagent chloroformic acid 4-nitrophenyl ester and SM-12 to form a diene product 24. In the

presence of Zhan catalyst-1B, the diene product 24 was conducted a RCM reaction to form a
desired macrocyclic product 25, then the methyl/ethyl ester was hydrolyzed with LiOH in
water-MeOH solution to offer a new carboxylic acid 26. Finally, in the presence of a coupling
reagent such as EDCI or HATU, the carboxylic acid 26 reacted with different kinds of

10  alkylsulfonamide, cycloalkylsulfonamide or arylsulfonamide [RdS(O),NH:], respectively, to form
a series of novel polyheterocyclic based macrocyclic compounds Ia-Ib (27a-27¢ and 27-Ref),

which structures are shown in the following Figure 8.
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Figure 8:  Structure of Compounds 27a-27¢ and 27-Ref
To evaluate the difference in potency and other biological activities between the
5  macrocyclic and linear structures for the novel polyheterocyclic based HCV inhibitors, there are
different kinds of linear compounds Ila-IIb (30 and 33) with polyheterocyclic groups VIa-VIf

prepared as shown in the following Schemes 10 and 11, respectively.

Scheme 10:
Q 0 Q
i Uk
HN—S—Rd )\ -
)\Q 20 57 o HN’S\
O < O (SM-B) < o
N NH EDCI/DMF N o
Boc/(t%/ Boc/%fNH ———-
(0]
SM-13 28
(Q = Vla-VIf, respectively)
0 Q\,Rd
Q (@] H Q / \\
\\S/Rd R19’ OH
HCl-THF 07 9 HNTY _R®
_ A 0.
o\ R HATU/DMF
NH Ne=- j—(
0O R18
29 (la-lib)

10

Q= VIa-VIf, respectively)
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In Scheme 10 above, in the presence of coupling reagent EDCI, an amine SM-13 was reacted

with a sulfonamide RdS(O) ;NH;],(SM-8) to form product 28, followed by removing Boc
protecting group to obtain a de-Boc product 29. Finally, in the presence of a coupling reagent such
as EDCI or HATU, the amine intermediate 29 was reacted with different kinds of amino acid

5  derivatives SM-14 selected from a list of chemical reagents shown in the following Figure 9 to
form various products ITa-IIb (30a-30ar) as shown as follows, wherein Rd and R'® each is C;-Cs
alkyl or C3-Cy cycloalkyl group, and R" is C;-Cy alkyl, C1-Cyp alkylcarbonyl, C;-Cag

alkoxycarbonyl, or C;-Cy alkylsulfonamido groups as shown below from compounds 30a-30ar.

H H 0
N> °C A" ° A © °A
SM-14a SM-14b SM-14c
o o 4o o 40
Q %—N \)I\OH [>—s-n N\;)LOH ©~g—N \:/LOH
Ho o A& oM o _4 o o _a
A A
SM-14d SM-14e SM-14f
C o ho© o) oo
; o QLI K,
H 04:\ H 04-\
SM- 14g SM-14h SM-14j

)OL H\)(ID\OH =~ ’(l)L H\)?\OH o)OL H\/l?\OH
AA o8

0" N Y N Y
° A S i
SM-14k SM-14m SM-14n
o} b9 e o oo
<jLo’u\N N\:/U\OH FmocHN N\:)J\OH Q\NJ\N N\;)LOH
T oA © A oA
SM-14p SM-14q SM-14r
Q H oW T
BocHN\E)j\OH g \n/N\/u\OH XN\H/N\E/U\OH
N °N
SM-14s SM-14t SM-14v
10 Figure 9:  Alist of Selected Amino Acid Building Blocks (SM-14a-SM-14v)

44



C 26 16a C 27 16b C 28 16¢c C 29 21a B 30 21b B 31 21c C

WO 2011/091757

45

32 21d

PCT/CN2011/070702

30k



33 21e C 34 21f B 35 27a B 36 27b B 37 27c B 38 27-Ref B 39 27-Ref-2 B 40

WO 2011/091757 PCT/CN2011/070702
o 0
By o~
(] o
BocHN™ Ny N _H P-NHO Hac_é_H N\:/ILN 8 NH©
S X o o & [
30m 30n
N N
o)\o C%\Q }>
o“S\ 0 H Q &L
H N\)\ NH© >4 NA~N= H )-nHO
o} o} 4\ 0o 0 4:\
30p 30q
%/\o o)
N N
o)\o o)\g P
H o) O\‘S‘\ (o] Oy 4
OB R ape Lo g R g -d
6" o A I oM o /'( I
30r 30s
o}

0 (o] 0N J\> o) o) Os J>
O\OJLH H\)LQ‘/H,O NH © /\o)LH ¥ ; Q(H, NH ©
“N SN o}

o]
30t 30v
o o
§E;§ ii;é

;ﬁ%wﬂ o \oﬁiﬁw% 2

46



30a C 41 30b C 42 30c C 43 30d C 44 30e C 45 30f C 46 30g C 47 30h C

WO 2011/091757 PCT/CN2011/070702

° N o © A 3
30y 30z
0 oo
N ;;

i o A O\\SP
FmocHN kl\)l\qul Nla )(Hj\u : : kl"'og 0
0]
\

30aa 30ab

D

N N
02\9 )> o)\o
o] n 9 o) &S\\ Q o*S)\>
)(NJLN N\_:)l\N H 3O —_— HJ\N I T
O o e} 4'\ o
30ac 30ad
M ~
N
d)\g }> d)\g
j\ - o &L o & Ol
O\o N N H, )—NH °© BocHN e
© 1 o 7\ o \
30ae 30af
~o .
o
N Ei
38 Aoy
o} X >
BocHN. @‘/H R N’Efo BocHN\)I\@‘/ N’S o
H Nr
A o
30ag 30ah

47



48 30j

C 49 30k C 50 30m C 51 30n C 52 30p C 53 30r C 54 30s C 55 30t

WO 2011/091757 PCT/CN2011/070702
o
N N
o)\c__) J> o)\g_)

o &g - %)S\J\>
B°°HN\__)I\ H NH © : /OTN\)\Q(H NH ©
7-\ o \ ° 7\ (e] \
30aj 30ak

oo rj
‘N‘ N
o)\o o)\g

30am 30an
o oM
\N N
o“ o J> OJ\? J>
Osd Q o“,&\
PR R
o
30ap 30aq
AN
X
N
X ™o D>
o° o :
o9 - o\\? N I H »—NH©
Sl g e T Ty
O/T T ] \ o \
30ar 30-Ref

Figure 10:  Structure of Compounds 30a-30ar and 30-Ref

Scheme 11:
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32

In Scheme 11 above, in the presence of coupling reagent HATU in DMF, an acid SM-15
was reacted with another amine reagent SM-16 to form an amide product 31 by amidation,

5  followed by removing Boc protecting group with HCI-THF solution to obtain an amine product 32.
Finally, in the presence of a coupling reagent such as EDCI or HATU, the amine intermediate 32
reacted with various carboxylic acids SM-14, respectively to form different kinds of novel
polyheterocyclic based linear compounds Ila-IIb (33a-33d) as shown in the following Figuren 11,
wherein R?® and R*' each is hydrogen, C,-Cs alkyl or C3-Cs cycloalkyl group, R* is C,-Cg alkyl,

10 C53-Cgcycloalkyl, C;-Cs alkyl sulfonamido or Cs-Cs cycloalkyl sulfonamido group.
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Figure 11:  Structure of Compounds 33a-33d and 33-Ref

There are more polyheterocyclic based compounds described in this invention can be
prepared using other suitable starting materials through the above synthetic routes or other
developed procedures as reported from different references. The methods described in Schemes
1-11 above may also additionally include steps, either before or after the steps described
specifically herein, to add or remove suitable protecting groups in order to ultimately allow
synthesis of the compounds in this invention. In addition, various synthetic steps may be
performed in an alternate sequence or order to give the desired compounds.

Synthetic chemistry transformations and protecting group methodologies (protection and
deprotection) useful in synthesizing applicable compounds in this invention are known in the art
and include, for example, those described in R. Larock, Comprehensive Organic Transformations,
VCH Publishers (1989); T.W. Greene and P.G.M. Wuts, Protective Groups in Organic Synthesis,
2" Ed., John Wiley and Sons (1991); L. Fieser and M. Fieser, Fieser andFieser's Reagents for

Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed., Encyclopedia of Reagents

50
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Jor Organic Synthesis, John Wiley and Sons (1995) and subsequent editions thereof.

The compounds mentioned herein may contain a non-aromatic double bond and one or
more asymmetric centers. Thus, they can occur as racemates and racemic mixtures, single
enantiomers, individual diastereomers, diastereomeric mixtures, tautomers, and cis- or trans-

5  isomeric forms, and/or hydrates. All such isomeric forms are contemplated.

So far, there is no any effective animal model for scientists to evaluate the efficacy of new
compounds for inhibiting the HCV NS3 protease. The compounds described above in the present
invention can be preliminarily screened by evaluating the ICso and/or ECs results for their activity
and efficacy in treating HCV infection by an in vifro and/or in vivo assay as follows, then have

10 some highly potent HCV inhibitors selected for other PK and toxicity studies before clinic trial
during new drug development. Other methods will also be apparent for scientists in

pharmaceuticals.

HCYV NS3-4A protease assay in vitro. The assay was conducted in Buffer A containing
30mM  NaCl, 5mM CaCl,, 10mM DTT, 50mM Tris (pH7.8), wusing the
15  Ac-Asp-Glu-Asp(EDANS)-Glu-Glu-Abu-y-[COO]-Ala-Ser-Lys  (DABCYL)-NH,  (FRET-S)
fluorescent peptide (AnaSpec, USA) as substrate. Briefly, 140ul. buffer A, 20ul. compounds
dissolved in buffer A with different concentration and 20uL. HCV NS3-4A protease diluted in
buffer A were added into 96-well plate respectively and mixed well. The reaction was initiate with
adding 20uL of FRET-S. Reactions were continuously monitored at 37°C using a BMG Polarstar
20 Galaxy (MTX Lab Systems, Inc. USA), with excitation and emission filters of 355 nm and 520
nm, respectively. The 50% inhibitory concentration (ICso) was calculated with Reed & Muench
methods.
Antiviral assay: Antiviral assays were carried out in black-walled, clear bottomed 96-well
plates. Renila luciferase reporter replicon cells were seeded at a density of 7x10° cells/well in
25 100pl complete DMEM culture without selection antibiotics. Eight twofold serial dilutions of
compounds were prepared in complete DMEM and added to the appropriate wells, yielding final
concentrations in 200ul of complete DMEM culture. Following 3 days of incubation, cells were
incubated with 100ul fresh culture containing EnduRen™ Live Cell Substrate (Promega) at final
concentrations of 60uM at 37 °C in 5% CO; for 2 h in the dark. Luminescence was then measured
30  using an EnVision (Perkin-Elmer) microplate reader. Data were normalized to percentage of the
control, and the the 50% effective concentration (ECsg) values were calculated using the method of

Reed-Muench.
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73 33b B 74 33c B 75 33d A 76 33-Ref B The potent screening
results in Table 1 show that: (1) the pol yheterocyclic based nmacrocyclic
conmpoundsweosg/a91752a- 12u) cont ai ni ng cycl opropyl sul f onaeirdaN2and 70702

i sopr opy! sul AaitaTotieith Stedy(MTI)et MateddB/and Wiethiotls fur MTDi Stidyyart hafolloha:

pol yhet erocyclic based 5 carboxyl acid products (e.g., Ila-11m that do not
have cycl oprfblpi}mdulﬁ@d@% wiseofertifioge Opyntenl JOHEMIE | ¢, angle hmd Ganprde aveesdedol
am dat i on 6\% eneral t he polzéhet erocyclic based nmacrocyclic corrpound
la-1 b (helfgd0 Wistar g %)celﬁléi%tewémb@f' P?Q(@éé ndnals Bddgmalsl were eadh alf. Yypamals he

pol yhet er oc

B3a 35y Shiehessy TaavrAC BroorRaPnaua ponfribtar d&6di Pecnis dutrnel Bagiion

e o SO A GRS S0 o o v
2011/ 091757 Pgely @%9&%9&%@%&%& fﬁ%%@%? X&Ap@atiaﬁﬁﬁ&e kY 1 RREDI 'H[éaltﬁy hay &ody

excel l ent biological activities to inhibit HCV in conparison wth sonme

r ef er r ageigit\bdtwbérdil 1®1 S0l W& adlyvitléd ﬁdnuamc}aintmag@ubd andld hdd 5Se@bledis each
I nter Mune (1 T1VN-191, 12Ref)-Roche, and Merck MK-7009. Overall, all

pr epar egtoue\Meabhy hmeebo@ywleight betseen td2pgunds dragdel taedombnviatoZt gdupors midei r
5 potency and efficacy in vitro and/or in vivo, and there are two novel

cl assesngf> fgakleHBreastogipepi ¢ based conpounds found highly effective to

i nhi bit HCV. Moreover, the present invention explores the insight

rel'8ti onshi &%@t%@ﬁlqmé\lgﬁhpdctlarrégs e GeRPRY) Wéﬂ%‘ﬂ%%lopé ETHH ST alndy

efficac

ef f ect |‘§Sé) 8‘6Y|4e@1/t| Q{}mlgic\b ﬂ/ﬁhlséﬁl{f“%?scg h%%ﬁﬁ}e/aﬂ%@ lsgpgélu ?H%Mg’ HigH-Speed
pol yhet 51% Yl b, C QWWRPM 1) ﬂld?ul thel Byts +or e ff fed on%éb‘%peﬂ%\%@tl(') g%%
t so on

chem ca erials, reagnets, 's relate e present 1 nv
are |i %efﬂlcé,stlfeoédn%nd weighing 2.00g, serial number 4-25 respectively, adding 0.7% sodium
carboxymethyl cellulose solution 8.00g, high-speed homogenizer machine 10000RPM, 10 min
15  mixing, the mice were fed once, oral dose 10000mg/ kg.

Clinical observation: Animals were observed every hour after administration in the first
day, and behavior observation daily continuous for a week. Dead animals were necropsied, gross
pathology of the organs were observed and recorded.

Evaluation of toxicity: Toxicity was evaluated by animal mortality, signs of clinical

20 behavior and others.

Among all of synthesized polyheterocyclic compounds 11a-11p, 12a-12u, 15a-15b, and 16a-16c¢,

30a-30ar, 33a-33d and some reference compounds 12-Ref, 21-Ref. 27-Ref, the results of HCV protease
(HCV NS3-4A) inhibition test are listed in Table 1; where the scope of potent activity (ICso): >
200nM labeled "A", active in the range of 30-200nM labeled "B", active range < 30nM labeled
25 "C".
Table 1:  Activity of Novel Polyheterocyclic Based Compounds
for Inhibiting HCV NS3 Protease

NS3-NS4A
Entry | Compound
ICso

1 11a A
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SM4: N-Boc-trans-4-hydroxy-L-proline nethyl

Boc- L- 2- am no-8-azel ai ¢ acid 15SMo:

ester

(1R, 2S)-1-am no- 2-

vi nyl Al BNO 2amabi s sobut yr org
N, N -carbonyl diim dazole in
20EDCI : N-ethyl -N-(3-di neth

2-(7-benzotriazol e azo)-N, N,

NB S: N-bronpsucci ni m de DVEP
N-di i sopropyl ethylam ne 259

HMTA: hexanet hyl ene tetramr
30HCL: hydrochloric acid TFA

p-t ol uenesul fonate NaOH sog
di chl oronmet hane 5DCE: di chl ¢

di met hyl sul foxi de Et20: di

SMb:

cycl opropyl nethyl

e Bec)—20—di—tert - burgiyaantiameroe CDI :
i dazdl e DBb: 1 8- Disaazabilcycl o[ 5. 4. 0] undec- 7- ene
et Reprepyrearbedi++i de hydrochl ori de HATU:
N 3 N |-t etinanet hyl uxea phosphate hexafl uori de

—A=tehret hy=a||||upy||U| ne DI EA: N,
bOCL2:| t hilddyl ¢hl orAde Rd /C. Pal | adi um car bon
e HOAC——acetTcacrdHBr] Hydrobrom c acid
\: $rilfl ud2eacef{ic d¢cid WO 2011/091757 TsOH:
o Nydroxi de pCN—acetgnitril e DCM
roet Hane 1BkF: N, N-i met|hyl f or mani de DVBO:
T n_>/| et ner

12¢ C

8 12d C

9 12e C

10 12f C

11 12¢ C

12 12h C

13 12j B

14 12k C

15 12m B

16 12n C

17 12p C

18 12q C

19 12r C

20 125 C

21 12t C

22 12u C

23 12-Ref C

24 15a C

25 15b C

26 16a C

27 16b C

28 16¢ C

29 21a B

30 21b B

31 21¢ C
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The potent screening results in Table 1 show that: (1) the polyheterocyclic based

macrocyclic  compounds

(e.g.,

12a-12u)

containing

cyclopropyl

sulfonamide and

isopropylsulfonamide have much better HCV inhibition activity than the polyheterocyclic based

carboxyl acid products

(e.g.,

11a-11m) that do not have cyclopropylsulfonamide or

isopropylsulfonamide group incorporated by amidation, (2) in general, the polyheterocyclic based

macrocyclic compounds Ia-Ib (e.g., 12a-12u) have better efficacy and biological activity than the

polyheterocyclic based linear compounds Ila-IIb (e.g., 30a-30ar and 33a-33d), and (3) several of

the novel polyheterocyclic based macrocyclic sulfonamide compounds Ia-Ib (e.g., 12a-12d,

10

12q-12u) are highly effective (ECs:
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SM2 (12g, 0.5nol) and Br(CH2)3Br (20nmL) were added to a 250nL reaction
flask, then NaOH (5g) and DVBO (50nL) were added and heated to 100 C. The
reacti on worditioors7was t he sane as done in Exanple 2. APCe&CNehB/oggmoki zati on
and purpolyheairoé@nlo bied dEEV @dhilptarsiiate dkeelivas badogitai md'ltleIotbainh)tine HCY an
two steps: 41% 11-1-NWR for the product Vid (CDC13, 5001\'Illz): 6 6.86
(s, 2H)compagepn i, sarp refgrred HEY mhpbltozs alseady 117 thcaj Bhase 81 [|nd 1l)such as
2.16-2.18 (m 2 . ESI - M:H) +] ;. mlz cal cul ated 192.1, founded 192. 1.
25Exanmghierslurg, (t 11§1o¥29ef25£r§@ anﬂMerckMM%OQ‘?lzg, 0.5nmol) and DCE (30ni)

dded t 50nL t f OH d D\VBO
Qﬁégdaanﬁ eyl Al Pt ol héeg Bob bRt cu R T o mhouls P R et T oyl

dectred Brsholf W?&%%ﬁ%&“ﬁ?@ﬁ?z%ﬁﬁﬁ%%g{’ﬁ Bty PRt ey drp ot

yi el d fged Mn;ﬁiu‘ﬁ@? fou%@ %g\%ﬂy effectlve Jfél- 1ﬂh1‘tMVBCf\D Mér@@veﬁ? rtﬁg HFe%enYh@v&%@%lores
5001\' I Hz): 81H NWR

(s, 4H)the Eféight\/Eela(chlshlp bléineeﬁah@Sthﬁilﬁés &ﬂ&v&pol wa@eﬁclﬂﬂo% Mfﬁce&y of
synt hesi s of conpound VI f SM2 (12g, 0.5nol) and DCM ( 100rrL) wer e added
to a 230GV inhizhttidnorwlﬁdlapﬂovidehe/alulalbla-tlvgdsg) damm@féamﬂ_potMméfKMemlhmfs
heated to 100 C. The reaction condition was the sane as done in Exanple 1.
After tamongybe dovstaped navel pplyheteresaclioepmouniabhllc sidHnIh-he desired product
10VIf was obtai ned. Total yield for two steps: 51% 11-1-NWR
f orl% he product VIf (CDC13, 5001\'IHz): 8 6.69 (s, 2H), 5.95 (s, 2H), 4.14
(s, 4H). ESI cul ated 164, 1, founded 164 2. Exanple 7 .
15Synt hesi s %tr%%%%%ﬁé%m% MERES B, 2 bughs Yﬁ%ﬁr)eijéé‘%’&o&ﬁ Pig3opt By ention
87. 5nMuoje 11468 a9 fo8he di ssol ved in 100nmL anhydrous di chl or onet hane (DCM and
stirred overnight, followed by adding another compound Vlia (43.7mml, 2eq.)

until conpl edad. NEIR -k KR bR Y- Eléﬂél%eWﬁéth\j/\Pés@d out and purified by flash
colum to obtain the product 4a 2g) was obtained, yield 71% 201-H NWR

for the prodMs: E@Lm&ozﬁmlchm) 8 6.78-6.80 (m 1H), 6.69-6.75 (m
1H), 6.00 (s, 2H) , 5.34 (m 1H), 4.67-4.70 (d, J= 13.5 Hz, 2H), 4.60-4.63
(d,15J= 15 HAMEH)R, 28K 0-atumB2{ epclopr)pyl BeB64 318 (m 5H), 2.48 (m 1H),
2.24-2.26 (m_1H), 1.48 (s, 4H), 1.45 (s, 5H). ESI-M5 (MtH): m z cal cul at ed
435.2, foundddBNi3BOEsisoBEYRRitlile 8 Synt hesis of conpound 4b:

(Boc) 20: di-tert-butyl carbonate
CDI: N, N'-carbonyldiimidazole imidazole
DBU: 1,8-Diazabicyclo[5.4.0]undec-7-ene
20 EDCI: N-ethyl-N-(3-dimethyl aminopropyl) carbodiimide hydrochloride
HATU: 2-(7-benzotriazole azo)-N,N,N',N'-tetramethyl urea phosphate hexafluoride
NBS: N-bromosuccinimide
DMAP: 4-dimethylaminopyridine
DIEA: N, N-diisopropyl ethylamine
25 SOCI2: thionyl chloride
Pd /C: Palladium carbon
HMTA: hexamethylene tetramine
HOAC: acetic acid
HBr: Hydrobromic acid
30 HCI: hydrochloric acid
TFA: trifluoroacetic acid
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SM4 (5.379, 21.9mvol) and CDI (14.2g, 87.5mvol, 4eq.) were dissolved in
100mL anhydrous di chl oronet hane and stirred at room tenperature overnight,
f ol | owed W9 2addiontf7anot her WO 2011/ 091757PCT/ CN2011/ 070P02/@aopaasm2 VI b
(43. 7mol ,  ZBQH: pdtotuchestutfopatet ed. The reaction m xture was worked out and
purified by flash colum to obtain the product 4b (6.1g), yield 82%

111- NMVR f or Né{eHpsoddwe hydroxideDC13, 500M 1z): 8 6.81-6.84 (m 1H), 6.68-6.75
(m 1H), 5.33 (m 1H), 4.67 (s, 2H), 4.60 (s, 2H), 4.39-4.48 (m 1H), 4.30
(m 2H), 4. 28CPheesqytrils 63-3.79 (m 55H), 2.47-2.49 (m 1H), 2.22-2.26 (m

1H), 1.48 ( 4F .45 (s, 5H). ESI-M5 (MtH): mfz cal cul ated 449. 2,

f ounded 4493%@1\422‘25rl?%¥%m§&%t hesi s of conpound 4c: 10SM 4 (5.37g, 21.9mol)
and CDI (14'3@E~ éﬂlzhg{g‘gmane4eq.) wer e di ssolved in 100nL anhydrous

di chl or onet hane’ ano} stirred at roomtenperature overnight, followed by

addi ng anot heyre RTROGAR NI forthddidénmol ., 2eq.) until conpleted. The reaction

2

m xture was worked out and purified by flash colum to obtain the product
4c (6.19), ybeiSo: Jafethyihmifpxidduct 4c was confirmed by ESI-M5 (MrH): iz

cal cul ated 449. 2, founded 449.3. 15 Exanple 10 Synthesis of conpound 4d:
SM 4 (5. 37g,Et20: 8thyl $thend CDI (14.2g, 87.5mml, 4eq.) were dissolved in
100nmL anhydr ous di chl oronet hane and stirred at room tenperature overnight,
fol | owed by Bdidithy agefteher 20 conpound VId (43. 7nmol, 2eq.) until

conpl eted. The reaction m xture was worked out and purified by flash col um
to Yotain tfﬁf;ﬂeg BH SARET (6. 1g), yield 82% The product 4d was confirmed by
ESI-M5 (MtH)... 1.z _cal.cul ated 449.2, founded 449. 3. Exanple 11 25Synt hesi s
of conpound gﬁdtetrﬁlygmﬁra{li 379, 21.9mvol) and CDI (14.2g, 87.5mol, 4eq.)
wer e di ssol vgghgh aﬁg% s dichl oronet hane and stirred at room

t enperature over r'utg t, lf%?tp%%g&by addi ng anot her conpound Vie (43. 7mol
2eq.) until conpleted. The reaction m xture was worked out and WO

2011/ 091757PCT/ CN2011/ 070702

EXAMPLES
15 General: Infrared (IR) spectra were recorded on a Fourier Transform AVATAR™ 360
E.S.P™ spectrophotometer (Unit: cm™). Bands are characterized as broad (br), strong (s), medium
(m), and weak (w). "H NMR spectra were recorded on a Varian-400 (400 MHz) spectrometer.
Chemical shifts are reported in ppm from tetramethylsilane with the solvent resonance as the
internal standard (CDCls: 7.26 ppm). Data are reported as follows: chemical shift, multiplicity (s =
20  singlet, d = doublet, t = triplet, q = quartet, br = broad, m = multiplet), coupling constants (Hz),
integration, and assignment. "°F and *'P NMR spectra were recorded on a Varian-400 (400 MHz)
and Varian-500 (S00MHz) spectrometers. The chemical shifts of the fluoro resonances were
determined relative to trifluoroacetic acid as the external standard (CF3;CO,H: 0.00 ppm), and the
chemical shifts of the phosphorus resonances were determined relative to phosphoric acid as the
25  external standard (H3PO4: 0.00 ppm). Mass spectra were obtained at Thermo Finnigan LCQ
Advantage. Unless otherwise noted, all reactions were conducted in oven- (135°C) and flame-dried
glassware with vacuum-line techniques under an inert atmosphere of dry Ar. THF and Et,O were
distilled from sodium metal dried flask, DCM, pentane, and hexanes were distilled from calcium
hydride. Most chemicals were obtained from commercial sources or ordered by contract synthesis
30  from Zannan SciTech Co., Ltd. in China. General procedures for preparation of different
polyheterocyclic intermediates and products (Ia-Ib and Ila-IlIb) are described in the following
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purified by flash colum to obtain the product 4e (5.79), yield 75%
11-1-NWR for the product 4e (CDCl3, 500MHz): 11-1-NMR (CDCl3, 500MHz): 8
6.77 (s, WwOR2011B9TBH7(s, 1H), 5.32 (m 1H), 4.63 (s, 2H), PCTEN2(0H/07@H}

4. 37- 4.A8mples, rkbectidel 26 (s, 4H), 3.64-3.79 (m 5H), 2.47 (m 1H), 2.21-2.26
(m 1H), 1.48 (s, 4H), 1.44 (s, 5H). ESI-M5 (MtH): nmlz cal cul ated 5449. 2,
founded 449.3. Exanple 12 Synthesi s Bkawplpbound 4f SM4 (5.37g, 21.9mmol)
and CDI (14.2g, 87.5mol, 4eq.) were dissolved in 100nL 10anhydrous

di chl oriéieniané campowydi Yiaed at” room t enper at ure overnight, fol | owed by

addi ng anot her conmpound VIf (43.7muvol, 2eq.) until conpleted. The reaction

m xt ure wasmup ket QWm@ENshd IOt BANDYcFd @Ridd GRb UPI0RO, rekttidh Makih ehdd Q&0QT
4f (5. 9g), vyield 74% 111-NMR for the product 4f (CDCL3,

5005\ ' I(bi2) andIDNSIMBROMCDGADe add?d hhd hezgd toB106. TL A(fSe,r tHeeactnb¥as(®mpldtd, the 97
(s, 2H) , 5.32 (m 1H), 4.63 (s, 2H), 4.57 (s, I—%438447(m1|—|)

3. 64-3. ﬂ@ttlﬁm psm)ed 1RO 4CE Warer aﬂ)extlzct%thze@ﬂnéwlt BCM1ThercqnshinetH)rgariic 44
(s, 5H) ESI- . m.z cal cul ated 435.2, founded 435.3. Exanple 13

Synt heémsera\fasm%%iuwah Blanea@lmé W@ad@m@fltrat&d(%ﬂyzpugﬁﬁ%by cl8Ngi ssol ved in

40nmL 4N, HC1/ Et 20, sol vent a rred at .3 e co e

Gonr of GbtTOGAP ORI Sisn B ta b Csaclized pradil b fate. ST e gs

di Y} 1.40qg, 5.14 |, 1.05 d HATU
> ooy, L ey o %@Yb‘éaﬁe B2 hter” in o

(2.05g, d. After cooledlnlce bath for 15

m nute, DI EA (2.53g, 19 6mmol, 4eq.) was added dropwi se, the m xture was
warlted to Tb&)pmddeq:tdel &t 0g. & .2m23) wasidissdlyedad ethaoohicathlysiitd i € (¢ 6gphvat asided
(rmonitored by HPLC-ELSD). The organi c | ayer was separated and the water
phase wHeihtdregandxiessyicd@ OB Whew th eééaéttlafl avag 29@9@?@) thepigtuse s fliered and

T S R R S R

flash ggl b 0
20111 03/ Tbe Pl b RoT6oh 595 8 E Tk M ARyl Poriy ovee 0l T2
cal cul af&gyﬁgfg“wgg@g%w% 3. Exanple 14 Synthesis of conpound 7a 5The
product of "6a . 2mmol ) was dissolved in 30nm. THE, 15nL net hanol and

15nL water, L|th| um hydr oxi de nonohydrate (0.54 12. 8nmo was added
and’st i r r ed-OMMRrAPighe Prastuct VEorIPeBea00MHe): ¢ @zﬁ:’?ll(&r?-fﬂl &9@1@#%3 ,RED, out

Cont | ek by B 208 (et SOV N E R e e PSR ingBn o 21 © 7

Example 2
Synthesis of compound VIb:

20 SM-1 (12g, 0.5mol) and 30mL DCE were added to a 250mL reaction flask, then NaOH (5g)
and DMSO (50mL) were added and heated to 100 C. After the reaction was completed, the
mixture was poured into ice water and extracted three times with DCM. The combined organic
layer was washed with brine, then dried and concentrated. After purified by flash column, the
desired product 1-2 (9.4g) was obtained, yield 71%. ESI-MS (M+H"): m/z calculated 268.1,

25  founded 268.2.

The product of 2-1 (5.0g) was dissolved in ethanol, Pd / C (0.5g) was added with hydrogen
pressure (0.6MPa). When the reaction was completed, the mixture was filtered and washed with
ethanol, the filtrate was concentrated to give crude product (3.0g). After purified by flash column,

the desired product VIb (2.9g) was obtained. Total yield for two steps: 61%.
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10 Exanpl e 15 Synthesis of conpound 8 The raw material SM7 (6. 5q,
18mmol ) was di ssolved in HCLl/Et20 solution (4M 80nL) and stirred at 30 C
until compbebad91583The above de-Boc product was concent paTamN2and7aiogsol ved
in 150mL dwm@rfplwhaquc(du):tww@%ammﬁ) dzeV b G 5dd) J= § NG, 11D, R82-6.70
19mmol, 1.05 eq.) and HATU (7 20mmol, 1.1eq.) were added. After cool ed
in ice (dathéd Iﬂar1HD54 abrhAe(m, @W%M 24529, (0% Gho. 19 e @H), Ak (sadlded r(spUiLse,
the m xture was warned to roomtenperature and stirred over ni ght until
conpl ethdd) EfaMS &eH br’in/ﬁlcﬁlt%]ra@dv&g wirueded (8 2and purified by flash col um
to obtain the 20product 8 (2.5g), yield 87% 111-NWR for the
product 8 (CDC13, 5001\'IHz): 8 7.73 (s, 1H), 5.70-5.79 (m 2H), 5.27-5.31
(d, 1H, J = 17 Hz), 5.22-5.24 8 (d, 1H, J = 8 Hz), 5.11-5.13 (m 1H),
4.93-5.01 (m 2H), 4.68-4.71 (t, 1H Edample® Hz), 4.54 (br, 1H), 4.36-4.37
(m 1H), 3.94-3.97 (d, 1H, J = 11.5 Hz), 3.65 (s, 3H), 3.55-3.58 (m 1H),
3. 39 (byyntheslp of Rugpmpdex MMy, 2.89 (s, 1H), 2.49-2.52 (m 1H), 2.12-2.16 (m
1H), 252.02-2.04 (m 4H), 183185(m1H) 1.74-1.78 m 1H), 1.59-1.61

Col ot s Shs Boe Bhioibirdantc A0 Blomih vk 2@4?935&.2%5 Teiston R B,
o o0 ad TS REOMSE (IGHE) e At B RARR (8106 AETRBh BTG FESthe

4mmol ) ape ¥ HUﬂe 18 URSipldtt. odies YIed QRI2AN addplAfiatiod, ﬂlﬁ@fd@MfedGiﬁb&Ict Veagant s
SM6 (1.3g, 4.2mvol, 1.05eq.) and the coupling reagent HATU (1. 83g,

4. 82moloptainetietothl melldefodw&smp,sem%n 80nmL DMF. After cooled in ice bathed
for 15 mnute, D EA (2.27g, 5 17.5mmol, 4eq.) was added dropw se, the

m Xture WaS1WaTRES: the pfQRe VF@(@E@I@US@)WQ) %tllord9€(§ AYLEReHY4 (f 9H Dy by
addi ng the product VIa (5.12mvol, 2eq.) until conpleted. The reaction

m Xt ur e I\Hs6. WZ%KEJCXdOJllt: TonH z pLUH), f-l|46d4 By (rh,| aB)h 4 eolaurm(t o= Slot [k, r2H)h¢ 1 p4oid uEt

9a (2.4q9), yield 81% confirmed by ESI-M (l\/HrH): mz cal cul ated 699. 3,

f ounded JE‘799 041z, RED HH t-R109 (Tih@HpriAdedS [O¥+Hhe: latxma@uE@tq:IbIQerbrfburﬁiea 102. 139,
2.56mol ) and CDI (1.66g, 1010.2mml, 4eq.) were dissolved in 50nL

anhydr ous di chl or onet hane and sti rred at room tenperature overnight. Wen
HPLC- ELSD shows the reaction was conpleted, the product of Experinment 1 Vla
(5.152mol , 2eq.) was added and sti rrgga,ﬁblerpomterrper ature until conpl eted.
The reaction m xture was worked out and purified by flash colum to obtain

the pr &lueesifaf RY.cdeplexyVRI:d 86% confirnmed by ESI-M5 (MtH): niz cal cul ated
699. 3, founded 699.4. 15 Exanple 17 Synthesis of conpound 9b The

synt hesi s of corEoounds 9b adopted nethod Il of figure 5. the product 8
(1.3, 2. SBME() zaAdmEh an@ﬁr@éazk&o(z@mwwermwep W0ePeoR] sestiopdar oL of

anhydr O%a(ﬂ& 81 I)%rng ﬁ\&gﬁ Q?OI%]E) ware Rdded and heated to 100 °C. The reaction condition was the

same as done in Example 2. After the cyclization and purification, the desired product VIc was

20 obtained. Total yield for two steps: 41%.

"H-NMR for the product VId (CDCI3, 500MHz): § 6.86 (s, 2H), 4.30 (brs, 1H), 4.20 (s, 4H),
4.15-4.17 (t, J= 5.8 Hz, 4H), 2.16-2.18 (m, 2H).. ESI-MS [(M+H)']: m/z calculated 192.1,
founded 192.1.

25 Example 5§

Synthesis of compound VIe

SM-2 (12g, 0.5mol) and DCE (30mL) were added to a 250mL reaction flask, then NaOH (5g)
and DMSO (50mL) were added and heated to 100 °C. The reaction condition was the same as

done in Example 2. After the cyclization and purification by flash column, the desired product
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20t enperature overnight, followed by adding the product Vib (5.12mmol,
2eq.) until conpleted. The reaction m xture was worked out and purified by
fl ash colwonotiaootsvai n t he product 9b (1.6g), yield 94%pCrambrivmaaiody

ESI - M5 (Wishas obtanedairstl pbRdordvo depst semded 711.5. Exanple 18 25Synt hesi s
of conpound 9c The synthesis of conpounds 9c adopted nmethod Il of

figure 5: the product 8 (1.3g, 2 56npol) and, CDI (1. 66 10. 2mmol., 4eq.)
were di ssolveRTRRoEGHereskC RIS SEr St B cNIERp B Pt
overnig e ddlj 1 t VIl o o201 til
conpl et 2%{.)’ 5I'zlfya(sl’ ea ’tAF#némgi)%?g]F:%P&[/agng\%g ﬁeﬁlﬁoﬁatléugaﬁﬁg pﬁrzér) ih’ffl()lélg&gy”? Ir&ash col um
to obtain the product 9c (1.3g), WO 2011/091757PCT/ CN2011/ 070702 yield 77%
confirmed by ESI-M5 (MtH): niz cal cul ated 711.4, founded 711.5. Exanple 19

Synt_hesi s of compound 9d 5The synt hegi S oI é:orrpounds 9d adopted nethod I1
of figure 5: the product 8 (1.3g, 2.55MBI9®and CcDI (1.66g, 10.2mol, 4eq.)

wer e di scﬂ ved .in 50%‘2{{ anhydr ous di chl oronet hane at room tenperature
over ni gﬁ'tnt epi5Iof 60BR° ding the product VId (5.12nml, 2eq.) until

conpl eted. The reaction m xture was worked out and purified by flash col um
to obtai n SMe2PIgoSindoandIDCH) (109me) drere/fdded and R 50oreld rdayti&SiladdSthHeMNAQOH Nl z
calculated 711.4, founded 711.5. 10 Exanple 20 Synthesis of conpound 9e The
synt hesi(8g)oddIVipOUR LY everiasise dndrbeatestitol I00GE. Theggaesion:contigiop mad tlest sapfe t he
above nentioned Experinent 9 8 (.1.3g, 2.56nmol) an | (1.66g, 10, 2mol ,
2eq.) et doBs OB i~rr\f!§035mycgﬁataorgw§m&u%ioemycffaé% thetdepigeghproduc

t enper ati.e _over ni foll.owed by addj,ng the product Vlie (5.12mmvl, 2eq.)
un'?i}al co‘gr‘rirrglwea ggt.amfﬁg%drt%l&’é?lfig%r%ox ersegi/é's wor ked out and purified by flash
colum to obtain the product 9e (1.4q9), yield 83% and confirnmed by ESI-NM
(MtH) : iz '"BaN MR far g praduct VIF (lindbdSOMES): dBOEX@NPE 5D (SyAHhédH<s,ait).
conpound_ 9f The synthesis of conpounds 9f adopted nethod Il of figure
5: t he odadMgl pamzgalcplateshifsl ). fawuleddP421. 669, 10. 2nmmml, 4eq.) were

di ssolved in 50nL of anhydrous dichl oronmet hane at roomtenperature
overnight, foll owed by adding the product VIf (5.12mmol, 2eq.) until

conpl eted. The Example 7

15  Synthesis of compound 4a

SM-4 (5.37g, 21.9mmol) and CDI (14.2¢g, 87.5mmol, 4eq.) were dissolved in 100mL
anhydrous dichloromethane (DCM) and stirred overnight, followed by adding another compound
Vla (43.7mmol, 2eq.) until completed. The reaction mixture was worked out and purified by flash

column to obtain the product 4a (5.2g) was obtained, yield 71%.

20 "H-NMR for the product 4a (CDCls, 500MHz): § 6.78-6.80 (m, 1H), 6.69-6.75 (m, 1H), 6.00
(s, 2H), 5.34 (m, 1H), 4.67-4.70 (d, /= 13.5 Hz, 2H), 4.60-4.63 (d, /= 15 Hz, 2H), 4.40-4.48 (m,
1H), 3.66-3.78 (m, SH), 2.48 (m, 1H), 2.24-2.26 (m, 1H), 1.48 (s, 4H), 1.45 (s, SH). ESI-MS
(M+H"): m/z calculated 435.2, founded 435.3.

25 Example 8

Synthesis of compound 4b:

SM-4 (5.37g, 21.9mmol) and CDI (14.2¢g, 87.5mmol, 4eq.) were dissolved in 100mL

anhydrous dichloromethane and stirred at room temperature overnight, followed by adding another
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25reaction m xture was worked out and purified by flash colum to obtain
the product 9f (1.3g), yield 78% and confirned by ESI-M5 (MtH): nifz

cal cul at ea0@9i1/@1757ounded 697. 4. Exanpl e 22 Synt hesi s ofPCtamzoundo®2Ref WO
20117 O%bApbRhd VBN AL 260 284 ) until ¢ tBE@ 1S r&icti6R MRAURTRadwigkd ddopided
method 11 of figure 5: the product (1.3g, 2.56mvol) and CDI (1.66gq,

10. 2mmurifiée Gy Xlavkecdudin s obtaackhe prdaod4kof6. B hyield®2%. DCE at roon1tenperature
over ni ght, follomed by addi ng anot her conpound SM8 (43.7mmol, 2eq.) until

| et ed. t fl
SO bbtarn t HASMIERR < et M LE0tES SARFET SOk B R ED! fﬁ%‘%’éééaﬁi?l)‘éﬁoﬁéf
CDC13, \ 5 m,
g By (171%9@1% 4!5H§SZQH) 81.50@ 2ﬁ) 71%9(41.48 érh‘gl%)izts% (W%H)?Q;@(‘lnz 1) é@s 32’;@(2
(d, 51H,5H), 241@,!59 dﬂi)l,H)SzQZ 25260@1 (1@1) LH8 (5] 4H)7155('§Z)3H)4 93-5.00 (m 2H),
4.64-4.79 (m 5H), 4.36-4.37 (m 1H), 4.06 (m 1H), 3.72-3.75 (m 1H), 3.67

(s 3H) 1 16 (m 1H), 102.01-2.03 (m
%%%ngymﬁn) %Ca?%?%@%%@%‘?ﬂdei%ﬁl 57-1.60 (m 1H), 1.45-1.49 (m
ZFD 1 37-1.40 (m 4H), 1.32 (s, 4H), 1.29 (s, 5H), and confirmed by Mass
spectrometry, ESI-M5 (MtH): m z cal cul ated 691. 3, founded 691.4. Exanple 23
15Synt hesi s of conmpound 10a Unde arg n protection atnosphere, conpound
9a (2. 25nnDI) was di ssol ved in 450nm"% ﬁﬁ@drous di chl oronet hane, and Zhan
Cat al y%in ]gRg 303mﬂ]4(3ng, 0.113mmol, 0.05eq.) was added. The reaction
fl ask 0 §47PR g’pfeheated oi| bath at 80 C overni ght until
conpleted. The reaction m xture was worked out and purified by flash colum
t o 16bt ai n tSM-4p3dgcll. BBmo)lan@ DI (20.2¢gj &1. ombdYgdeqn dvecodibiolveddn BYOREI - VS
(MtH): mlz cal cul ated 669. 3, founded 669.4. Exanple 24 nt hesi s of
conpour?@hamumblprcan@weﬁméts@@@d afrroamrteaperatuse ovwrsblu hellogted by, adldngmnpthge s

di ssolved in 4 25anh dro s di chl nmet hane, .and Zhan yst- 1B
({?C— 303C°mf’3uﬁ én@il%@ﬁ‘?ﬁ@d E Lo é&“ﬁp?%%‘g rrgaa%@&tlzﬁrﬂ’éxtr@?‘@%% | ‘Eﬁ‘iﬁ@“ﬁﬁs
stirred_ i eat.e a ntil conplete e
reacti ai’ ﬁlgpgf@§1<§u%8 %8EmgU: Qrdﬁ ur| %d%Fash colum to obtain the

product 10b (1.3g), vyield 67% and conflrned by ESI-M5 (MtH): m z
cal cul at ed T8 Prajuct duwdechnEidedby BOL-MY. (VBB Y 57PCALGARE H19 Q7 Bm0ded 449 3.

5. 14

15
Example 10

Synthesis of compound 4d:

SM-4 (5.37g, 21.9mmol) and CDI (14.2¢g, 87.5mmol, 4eq.) were dissolved in 100mL
anhydrous dichloromethane and stirred at room temperature overnight, followed by adding another
20  compound VId (43.7mmol, 2eq.) until completed. The reaction mixture was worked out and

purified by flash column to obtain the product 4d (6.1g), yield 82%.

The product 4d was confirmed by ESI-MS (M+H"): m/z calculated 449.2, founded 449.3.

Example 11

25  Synthesis of compound 4e

SM-4 (5.37g, 21.9mmol) and CDI (14.2g, 87.5mmol, 4eq.) were dissolved in 100mL
anhydrous dichloromethane and stirred at room temperature overnight, followed by adding another

compound VIe (43.7mmol, 2eq.) until completed. The reaction mixture was worked out and
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Exanpl e 25 Synthesis of conmpound 10c Under argon protection atnosphere,
conpound 9c (2.25mmol) was dissolved in 450nL of anhydrous di chl oronet hane,
and Zhan watalywi751B ( RC- 303, 74.4ny, 0.113nmol, 0. 05eqPrTuaeobadamd. The
react i qurificddk flasts catiinht@dbtain the proefoedesd. 7g) lyidlat7ioat 80 C overni ght unti |
conpl eted. The reaction m xture was wor ked out and purified by flash colum

to obtain t 0 t

cal cul at ed %2% %f gﬁ,ﬂg@“ééﬁ%@c}gxgw 1%@@%@@ %Wéngguzﬁs ngé)
Under t t 5 I Sy I n
450 of PonnydPous Urahlor onct Aagie: §@£939%Eq‘ S G RO 39 g
0. 113m15;2 , 2070meH), V@S2 adgadiH hetsr @and), Qﬂl4f(k85ﬂ<) PSEMVH (M#H@ hﬂz@alculated
preheated oil bath at 80 C overnight until conpleted. The reaction m xture
was sword4ded, eaiindedhd4Ppsiri fi ed by flash colum to obtain the product 10d
15(1.3g), yield 61% and confirmed by ESI-Msm z cal cul ated 683. 3, founded
683.5. Exanple 27 Synthesis of conpound 10e Under argon protection

at nosphere, conpound 9e (2.25mmvl) was dissolved in 450nL of 20anhydrous
di chl oronet hane, and Zhan Catal yst - ]ﬁ@lﬁg e 393, 74.4nyg, 0.113mml, O0.05eq.)
was added. The reaction flask was stirr in a preheated oil bath at 80 C

over ni Winthedksiolf c&apRlRt4ad. The reaction m xture was worked out and purified
by flash colum to obtain the product 10e (1.1g), yield 51% and confirned

by ESI - MBmM | d 68 ded 683.5.  25Ex h f

c)c/)rrpound 1@5\4%a35%333if9@m§§&n5@143658n %lﬁﬁl@bﬁ‘éﬁé%ve&%@%ﬁw& 1315 el%' ZS?mDI)
di d f di chl th t.al t-1B

( R30Sy B e R0 G eg Ty Olnd EmisPEEh 755886 T %%Eﬁ’@%%‘f

adae oL f @ RS2 urﬁch tédnTﬁe Py 1%' as edout

dded. c%;ﬁﬁ') % Al ASK f he ehsALRG RS gpurlfled

over ni ght “unti | conpl et ed e reaction mxture was wor out an

by f'a%rﬁ@h%g‘)ﬂa‘é}?c&%ﬁ'té‘oi)ﬁﬁltﬁég%& #05.060-00) 7] el d 47% and cont i r med
by ESI : mz cal cul ated ded 669.4. 5Exanple 29 Synthesis

of conpound 10- Ref
mpound Nl\/[Rforthe product 4f (CDCls, 500MHz): "H-NMR (CDCl;, 500MHz): § 6.71 (s, 1H),

6.67 (s, 1H), 5.97 (s, 2H) , 5.32 (m, 1H), 4.63 (s, 2H), 4.57 (s, 2H), 4.38-4.47 (m, 1H), 3.64-3.76
15 (m, SH), 2.47 (m, 1H), 2.23-2.25 (m, 1H), 1.47 (s, 4H), 1.44 (s, 5H)

ESI-MS (M+H"): m/z calculated 435.2, founded 435.3.

Example 13

Synthesis of compound 6a

20 The product of 4a (2g, 4. 9mmol) was dissolved in 40mL 4N HCI/Et,O solvent and stirred

at 30 ‘C until the completely deprotecting of Boc to give product 35a.

The concentrated Sa was dissolved in 50 mL DMF, compound SM-5 (1.40g, 5.14mmol,
1.05eq.) and HATU (2.05g, 5.39mmol, 1.1eq.) were added. After cooled in ice bath for 15 minute,
DIEA (2.53g, 19.6mmol, 4eq.) was added dropwise, the mixture was warmed to room temperature

25 and stirred overnight until completed (monitored by HPLC-ELSD). The organic layer was
separated and the water phase was extracted twice with ethyl acetate (2x100mL). The combined
organic layer as was washed with 1N hydrochloric acid, water, saturated sodium bicarbonate, and

brine, dried and evaporated, finally purified by flash column to obtain desired product 6a (2.5g),
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Under argon protection atnosphere, conpound 9-Ref (2.25mmol) was di ssol ved
i n 450nL of anhydrous dichl oronet hane, and Zhan Catal yst-1B (RC 303,

74. 4ng, OWORBnOI7570. 05eq.) was added. The reaction fl askTwaeosti760ed in a
pr eheatyeeld 8i7%%, badifirnaed b§E ST-M$&MyiH Mt mizdal dulacahflisel, écunddd S¥H8. r eact i on

m xture was worked out and purified by flash colum to obtain the product
10-Ref (1.49), yield 71% 111-NMR for the product 10-Ref
(CDC13, 500M1z): 8 6.96-7.07 (m 3H), 5.53-5.55 (m 1H), 5.39 (m 1H),

5.23-5.28 (m 2H), 4.69-4.84 (m 5H) i g%m 1H), 4.05-4.07 (m 1H),
3.86-3.89 (m 1H), 3.67 (s, 3H), 2. BE(m 1H), 2.25-2.27 (m 1H),

2.16- 2. ﬂkgkcﬁbam,éﬂﬁﬁhﬁ 88 (n1 2H), 151.56-1.73 (m 3H), 1.38-1.43 (m
4H, 1.35 ( s, 4H), 1.34 (s, and confirnmed by ESI-M5 (MtH): nl z

cal cul at ed_643. 3, founded 643.5 S| of conpound. ha, 2 The
conpound 168 I?’f?dB?ﬁﬂfl 63 ér%%vl%@s ﬁssggﬁﬂszﬁémi Fatln Ziegen ln%fldlls

mater Li.t hi e mona 1 3mo

R R e R R B el e TR Rt %@(&5 Fe"Rl RER

and pur I (]

o c Clon gc;iu r@rggplzétefd gﬁéﬂ h%e{(lm&fﬁ%&? F@PEWQ@%JEZ( fﬁﬁf}é &bﬁfﬁ%é
anp yria eld £94vROoY BANE SERIP QMG 1 579&S founded

dlssolvéd in 30 @ﬁﬁ%HE 15m nethgngl gﬂd 15m wate% WO ounee

2011/ 09745 PCT/ CN2011/ 070702 Lit hi um hydr oxi de nonohydrate (122. 9ng,

2 93nnDI, Seq.) was added and stirred overnight until conpleted. The
@tlon m xture was worked out and purified by flash colum to obtain the

pro uct lib (439ng), yield >95% and confirnmed by ESI-M5 (MtH): niz

cal cul ated 669. 3, founded 669.3. 5 ﬁﬁ&gﬁ& 32 Synthesis of conmpound 1ic
The conpound 10c (0. 6mmmol) was disso In 30nL THF, 15nL net hanol and

15 wady@khesisiolf BbMpatiedy oxi de nmonohydrate (122. 9ny, 2, 93mmmol, Seq.) was
added and stirred overnight until 10 conpl et ed. The reaction m xture was

3?2?31825@ T Sotiiel mab sy Seeltonmoy sy sl it UFaPlogloems BV pbukhed

673. 3. ST 2 J[?O 8 until completed.

15 The above de-Boc product was concentrated and dissolved in 150mL. DMF. Compound
(L)-N-Boc-2-amino-8-azelaic acid (SM-5, 5.2g, 19mmol, 1.05 eq.) and HATU (7.6g, 20mmol,
1.1eq.) were added. After cooled in ice bathed for 15 minute, DIEA (9.5g, 76mmol, 4eq.) was
added dropwise, the mixture was warmed to room temperature and stirred overnight until
completed. The reaction mixture was worked out and purified by flash column to obtain the

20  product 8 (2.5g), yield 87%.

'H-NMR for the product 8 (CDCI3, S00MHz): & 7.73 (s, 1H), 5.70-5.79 (m, 2H), 5.27-5.31
(d, 1H, J = 17 Hz), 5.22-5.24 §(d, 1H, J = 8 Hz), 5.11-5.13 (m, 1H), 4.93-5.01 (m, 2H), 4.68-4.71
(t, 1H, J = 7.5 Hz), 4.54 (br, 1H), 4.36-4.37 (m, 1H), 3.94-3.97 (d, 1H, J = 11.5 Hz), 3.65 (s, 3H),
3.55-3.58 (m, 1H), 3.39 (br, 1H), 2.97 (s, 1H), 2.89 (s, 1H), 2.49-2.52 (m, 1H), 2.12-2.16 (m, 1H),
25 2.02-2.04 (m, 4H), 1.83-1.85 (m, 1H), 1.74-1.78 (m, 1H), 1.59-1.61 (m, 1H), 1.43 (s, 9H),
1.31-1.40 (m, 4H), confirmed by ESI-MS (M+H"): m/z calculated 508.3, founded 508.5.

Example 16

Synthesis of compound 9a
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15Synt hesi s of compound |id The conpound 10d (0. 6nmmmol ) was dissolved in
30nL THF, 15nL net hanol and 15nL water. Lithium hydroxi de nonohydrate

(122. 9ng,w0.20B8m0157 Seq.) was added and stirred over ni girCTION2011/00070pR] et ed.

The react i dihenva imetieode@s symhidsaschbf@oimpamesPar9d asedhobyed il figdreaadndrin t o obt ai n
the product lid (457nmg), yield >95% and confirnmed by ESI-MS (MtH): mz

2ihﬁﬁhﬁée%s%%mﬁg%’o%age”aﬁl%o? R SRR Sondbnl ARG ™
R B L

and puri fdqedwene &bs@ﬁédclalmmbmbmcédl&i B @@usdihdd ®r (1518MEke MEei@zﬁﬁgA)
and confirmed by ESI-MS (MrH): miz cal cul ated 669.3, founded 669. 3.

2015/ 09T 75HaiREIT /4N Gilak/ 40d6F dib phax sephee mdGuiBywiheainsedofo wonmp@updradtiie and stﬁﬁ’eé
conpound 10f (0.6mml) was dissolved in 30nL THF, 15nlL met hanol and 15nL
wat er . d_Viemiugfunfdﬂpd«redXdyd@idirmg]dtwphoelu@ Y&, Bngmok 2@ vmti] c@eqle)edvﬂsl;le a[dztteidn
and stirred overnight until 5 npl et ed. The reaction m xture

out andMiFtHE fas vasled Pl&sarriddo@rlﬁﬁ% bt/ dlagh calumn heobirp Higcrrofugt 9@4@%@).\/1619 Sé%d

>95% and_.confi VB 655. 3, founded 655. 4.
Exanpl &°36" %@hﬁﬁﬂ@%@%&%%@%ﬁ 69. g%ﬁ%@@% “10e (0.55g, 0.81mol)
was suspended in 10nL 4N HC1/ ether solvent, stirred for 2 h and

concent r at edVletdaLIIDOM piodudt foff eltef‘abbaérEm@r(nﬁbrﬁzgi(lm.lsbmmpamlctcﬁﬂ(laﬂr@,
cooled to 0-5 C. The raw material sulfonyl chloride (0.29g, 1.6mol) was
addéd sl0gahpoldeq ) werer dissobviednn fRmLsnhydrees dichlpromtharped atmedatgoemni g ht
until conpleted. The reaction m xture was worked out and 15purified

flash deMDeFAtITGAERIRAL BY%&&RLQQL%SW the reaptépn vyampomptesgghdheprogagt O(fo 49 )
was to dded to vent t hanol
hna 0 dapegmenit VI8 Crlamial 28 donan ottt st e PR bRy e g eogrliedin 1
conpl et The r on. m e Iurm
o bbt o I ERACBEatEE M FopsH sy MREnERFTE B BRI b P Mol P0G

111 (Cg%lié,%@o@%ﬁr@ed b5 ESIBMS((%}ﬁybm/zﬁcaYc@laﬁéd 69’9‘“9 ,fo&ld@§6(>§4 1H) 5. 69 (q,
.63-4.48 (m 5H);
42145(3 4H) ; 423414(m 2H) 386(m 1H)

Example 17

Synthesis of compound 9b

The synthesis of compounds 9b adopted method II of figure 5: the product 8 (1.3g, 2.56mmol)
and CDI (1.66g, 10.2mmol, 4eq.) were dissolved in SO0mL of anhydrous dichloromethane at room
20  temperature overnight, followed by adding the product VIb (5.12mmol, 2eq.) until completed. The
reaction mixture was worked out and purified by flash column to obtain the product 9b (1.6g),

yield 94%, confirmed by ESI-MS (M+H"): m/z calculated 711.4, founded 711.5.

Example 18

25  Synthesis of compound 9¢

The synthesis of compounds 9¢ adopted method II of figure 5: the product 8 (1.3g, 2.56mmol)
and CDI (1.66g, 10.2mmol, 4eq.) were dissolved in SO0mL of anhydrous dichloromethane at room
temperature overnight, followed by adding the product VIe (5.12mmol, 2eq.) until completed. The

reaction mixture was worked out and purified by flash column to obtain the product 9¢ (1.3g),
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3.7 (m 1H); 3.39 (m 1H); 3.07-2.91 (m 2H); 2.57 (m 1H); 2.44 (m 1H);
2.36-2.22 (br, 4H); 2.04 ( m 1H); 1.93 (m 1H); 1.81 (m 1H); 1.64-1.55
(br, 3H);wW02011/0917546- 1. 29 (br, 4H); 1.24-1.20 (br, 2H), pamacNonfa7orwed by
ESI - M5 yidit Ay %, mbafiramkd byl BERISd SGRB:IP): BR&falonthed] BIAA, Soundsampl & 37 Synt hesi s
of conpound il k The synthesis of conmpound ilk was the sane as 11j. WO
2011/ 091757PCT/ CN2011/ 070702 Conmpound 10f (0.55g, 0.81mml) was
suspended in 10nmL. 4N HCl/ ether solvent, stirred for 2 h and concentrat ed.
10nL DCM and triethyl amine (0.82g, dw#dtpleldre added and cooled to 0-5 C.

The ra eri sul f chloride (0.29g, 1.6mvol) was added slowy and
t he re\égcy%ﬁls §°1§‘P?‘f“%g%; room tenperature overnight until conpleted. The

reaction m xture was vvorked out and 5purified by flash colum, and the
product 13K heGyrt8exis ¥fi @inthouBd£Ad adoptedGaeghod b Iigkire D.thgproduass @dded Stmnidhe
m xture solvent of NaCH (120ng, 3mmol) , 10nL net hanol and 0.5nL of water.
The r eaot i@ (ioogut@2mesl, il p mede dissabgeddn 56mLsoflanhydroud dichinysinedtleane aThm
reaction m xture was wyrked out and Eurlfled flash colum to obtain the
pr oducttell‘ﬂp‘f(a'(uee %egmgm &llpweddopaddmg 1 qpquwtf\éﬁ(t Shignpne)derst) yntik corapleted, The
500M | z 6 5,96
o = issp ity Sies gPied i iy Sugived byt 2ol © mthezrr%@%&ff?ﬂ
o 23 4@(1(7“7% Qﬁm%d%% ESPMETIMHS: 12 dalButahdd 7113 $dalh 71135 3. 09-2. 89 (m

10

Example 20

Synthesis of compound 9e

The synthesis of compounds 9e adopted method II of figure 5: the product of the above
mentioned Experiment 9 8 (1.3g, 2.56mmol) and CDI (1.66g, 10.2mmol, 4eq.) were dissolved in
15  50mL of anhydrous dichloromethane at room temperature overnight, followed by adding the
product VIe (5.12mmol, 2eq.) until completed. The reaction mixture was worked out and purified
by flash column to obtain the product 9e (1.4g), yield 83%, and confirmed by ESI-MS (M+H"):
m/z calculated 711.4, founded 711.5.

20 Example 21
Synthesis of compound 9f

The synthesis of compounds 9f adopted method II of figure 5: the product 8 (1.3g, 2.56mmol)
and CDI (1.66g, 10.2mmol, 4eq.) were dissolved in SO0mL of anhydrous dichloromethane at room
temperature overnight, followed by adding the product VIf (5.12mmol, 2eq.) until completed. The

25  reaction mixture was worked out and purified by flash column to obtain the product 9f (1.3g),

yield 78%, and confirmed by ESI-MS (M+H"): m/z calculated 697.3, founded 697 4.

Example 22

Synthesis of compound 9-Ref
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2.48 (m 1H); 2.39-2.26 (br, 4H); 2.08 (m 1H); 1.96 (m 1H); 1.82 (m 1H);
1.69-1.54 (br, 3H); 1.46-1.29 (br, 4H); 1.26-1.20 (br, 2H) and

confi rnmedwbyoH891M5B (MrH): m z cal cul ated 659. 2, 15f ounaet/@&011370M2anpl e
38 Synt hesiSynthksic offpampints SARdfadsptad hediod 106f Gampoumhe prdducnBisl sHe. KaimBolas
11j . 20Conpound 10-Ref (0.55g, 0.81mml) was suspended in 10nL 4N HCl/

et her sodydMt(1.66gi 1Q. émmbbﬂquhveamdlsssxbvﬂdentwmie@f anhyirpuTREeat dodn fesieyatansi ne
(0.82g, 8mml) were added and cooled to 0-5 C. The raw nateri al sulfonyl

chlori défemglﬁg@llowe@hmdqlnmgoth%rd@alp@pmw 45 Ymeol g8 iust! ceaepleted rThed at
roomte rature overni nt i d The reaction m wor ked
oot and SR FTGr oy Magd oot ik T o Ol ereS patn e Buct fetHoges,
25anpo};11é]§ n%m (0.3g ) was added to the m xture sol vent of NaCH (120ny,

3 met hanol and 0.5nL of water. The reaction m xture was stirred
at 60 C for 5 hr until conpleted. The reaction m xture was wor ked out and
purified bnyNb@hfocdtemmdmcm 9db¢fa(CﬂD(tlhé0@Wﬁuc&7l65fﬂ "((D(dzlﬂ J yi9ella); 696%07

11-1-NMR for the product | 1 m (CDC13, 500Mlzzy '? 7.06-6
(m 2H)(m SH 15 (475 Mgy 8 DA (s 71pbr b R (do TH7 b2 1§ 5—H@ BH2-5. I, 1151 l@ (s

9 8 b0 e e P B ST

g ggz , I%%}lex_bﬂ‘ 1%{)9§ ?g;@ 3%1*),9%7%81@1“%?26%%@? DL ﬁ_‘)xs‘l&l ﬁ% .

(bry 3 1 d at ed
33102 h})f%lu%gg mB%ﬁ??}(ggEiggpI(%emg lﬁt degflﬁslﬂg IES(?IW{J%%ME? I%e{‘y %ﬁn?ﬁe%ys of

corrpoumd37l14dqﬁl WHS, 1t3me(ssarR 12 (525H)l Addeorgionpd b Mako siRetrof@trd rmslyiswas

di ssolved in 30nL THE, 15nL net hanol and 15niL water. Lithium ydr oxi de
rmnohyc[MttIé)(mammltgtec%%}’nfomnde&@al)ﬁl was added and stirred overnight until
conpleted. The reaction m xture was worked out and purified by flash col um
to obtain the product 11-Ref (438ng), yield >95%

Example 23

15  Synthesis of compound 10a

Under argon protection atmosphere, compound 9a (2.25mmol) was dissolved in 450mL of
anhydrous dichloromethane, and Zhan Catalyst-1B (RC-303, 74.4mg, 0.113mmol, 0.05eq.) was
added. The reaction flask was stirred in a preheated oil bath at 80 “C overnight until completed.
The reaction mixture was worked out and purified by flash column to obtain the product 10a (1.2g),

20  yield 64%, and confirmed by ESI-MS (M+H"): m/z calculated 669.3, founded 669.4.

Example 24

Synthesis of compound 10b

Under argon protection atmosphere, compound 9b (2.25mmol) was dissolved in 450mL of
25  anhydrous dichloromethane, and Zhan Catalyst-1B (RC-303, 74.4mg, 0.113mmol, 0.05eq.) was
added. The reaction flask was stirred in a preheated oil bath at 80 “C overnight until completed.
The reaction mixture was worked out and purified by flash column to obtain the product 10b

(1.3g), yield 67%, and confirmed by ESI-MS (M+H"): m/z calculated 683.3, founded 683.5.
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111-NWR for the product 11-Ref (CDCl3, 5001\/IHz): 8 7.16 (m 1H),
6.96-7.07 (m 2H), 155.63-5.64 (m 1H), 5.32 (m 1H) , 5.20-5.28 (m 2H),
4.68-4. 78WO0np1189017574. 34-4. 40 (m 1H), 4.19 (m 1H), 3.8®CrmMaN20H)070268-2. 78
(m 1H) , 2.32 (m 2H), 2.21 (m 1HExampl®e2§m 1H), 1.84-1.87 (m 2H),
1.59-1.62 (m 2H), 1.40-1.45 (m 5H), 1.32 (s, 4H), 1.30 (s, 5H) and

conf i r MputheyisEScomyBoyrdiide: i z cal cul ated 629. 3, founded 629.4. Exanple 40
20 Synt hesis of conpound 12a Conmpound ha (0. 18mmvpl) was dissolved in

10nL anhydr[g}g@r %g%%%h Qﬁﬂ(?sgh 1 on(&)%n@?g 32.95@21%&% 1;&&91@%%?5@9]98# and

stirred at room erature overni ght unti onp e reaction mxture

was Wordggdeud dieRidr&Rarant st Zthn dh8 gbﬁm‘m@og,oﬂ.ﬁn%joqmﬁn@,b@mse as
di ssolved in 10nL of anhydrous DCE, BBU( 1.0nmg, 25 0.40mmol) and RSO2NH2

(0. 36nmmadded. R Eheayadtiopriaply whs wirtel iaddechaated St bath &tBAT sveoripitampécahpierd.
overnight until conpleted. The reaction m xture was worked out and purified
by f| asFhegedaon nistuobwvas wotked out anlptrifieddy(fbehgeluyingbdbtang e pradutt MR 1f2g),

t he product 12a (CDC13, 5001\'IHz): 6 10.29-10.30 gd, 1H), 6.97-7.02 (d,
2H), \esl9d9%y. god gepfirmepby PGS { Yo' zgalsplagedad3 3nfowdsd 683.88- 5 99 (m
2H), 5.70-5.73 (m 1H), 5.47 (m 1H), 4.98-5.08 (m 2H), 4.56-4.70 (m 5H),
4.37-4.40 (m 1H), 4.21-4.23 ( m 1H), 3.84-3.86 (m 1H), 2.90-2.93 (m

1H), 2.50-2.56 (m 2H), Example 26

10 Synthesis of compound 10d

Under argon protection atmosphere, compound 9d (2.25mmol) was dissolved in 450mL of
anhydrous dichloromethane, and Zhan Catalyst-1B (RC-303, 74.4mg, 0.113mmol, 0.05eq.) was
added. The reaction flask was stirred in a preheated oil bath at 80 ‘C overnight until completed.
The reaction mixture was worked out and purified by flash column to obtain the product 10d

15 (1.3g), yield 61%, and confirmed by ESI-MS (M+H"): m/z calculated 683.3, founded 683.5.

Example 27
Synthesis of compound 10e

Under argon protection atmosphere, compound 9e (2.25mmol) was dissolved in 450mL of
20  anhydrous dichloromethane, and Zhan Catalyst-1B (RC-303, 74.4mg, 0.113mmol, 0.05eq.) was
added. The reaction flask was stirred in a preheated oil bath at 80 “C overnight until completed.
The reaction mixture was worked out and purified by flash column to obtain the product 10e (1.1g),

yield 51%, and confirmed by ESI-MS (M+H"): m/z calculated 683.3, founded 683.5.

25 Example 28
Synthesis of compound 10f

Under argon protection atmosphere, compound 9f (2.25mmol) was dissolved in 450mL of

anhydrous dichloromethane, and Zhan Catalyst-1B (RC-303, 74.4mg, 0.113mmol, 0.05eq.) was
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2.46-2.48 (m 1H), 2.25-2.28 (m 1H), 1.89-1.95 (m 2H), 1.74-1.79 (m 2H),
1.46-1.58 (m 6H), 1.36-1.39 (m 2H), 1.29 (s, 4H, 1.25 (s, 5H), 1.08-1.16
(m 2H), Wo20t199B7(m 51H); and confirned by ESI-NMS ( WEHCN2011207¢A@k cul at ed
758. 3, dddeddeTherd8ctibn flaxiamal etirddd iBynirbieates oiff batloagRiui@ dv2tniglampalicempléted.
(0.18mmmol ) was dissolved in 10nL anhydrous di chl oronet hane, EDCl 10(69. 8ng,
0. 36nmolhe reaajion miasiravdesodred ot pmd Eldiﬁiﬂtd hyd&mhtcehmeﬁ@tqbntaén theenradugh 1 009t 92),
conpl et ed. The reactjon mixture was wor ked out and concentrat ed. The

obt ai nedeld 4177 and cenfiraedby Eeﬁlé\é%I(MéLé{ ) ﬁll/?_@?ri?u@fedeﬁﬁ?ﬁd f3mdedipeht or onet hane,
DBU (61.0ng, 0.40mmvl) and RSO2NH2 (0. 36mmol, R = cycl opropyl) were added
and stirred at roomtenperature overnight untiI conpl eted. The reaction

m xture was worked out and purified by flash 15colum to obtain the product
12b5(53ny; Yield: 51%. 111-NMWR for Hdaempgle@duct 12b (CDC13, 500M1z): 6

10. 25-10.25 (d, 1H), 6.88-6.91 (m 1H), 20 6.77-6.80 (m 1H), 4.64-4.68 (m

2H), 2.88-2.91 1H), (1,60-1.79 (m 3H), 6.58-6.60 (m 1H), 4.52-4.60 (m
3H . 2. I§tl§5%€f%§%‘pﬁd,lo%3§€-1.56 (m 8H. 5.68-5.74 (m 1H), 4.35-4.39

(m 1H), 2.41-2.45 (m 1H) , 1.23-1.29 (m 9H), 5.45 (m 1H), 4.98-5.06 (m
2H) 4. 22- Alr@®r frapn 5H)ecti3naﬁnc&p8éke,(mmpkjﬂ)1d IREI2 252 waddisoldeddR 45088 (m
1H), 0.93-1.06 ( m 2H), 0.89-0.93 1H); and confirnmed by ESI-M5 ( MtH):
m z cala@nkydsguszdichlgronfephangeandZdgn atalyst IB (RC-303, 74.4mg, 0.113mmol, 0.05eq.) was

added. The reaction flask was stirred in a preheated oil bath at 80 “C overnight until completed.
10 The reaction mixture was worked out and purified by flash column to obtain the product 10-Ref

(1.4g), yield 71%.

"H-NMR for the product 10-Ref (CDCls, 500MHz): § 6.96-7.07 (m, 3H), 5.53-5.55 (m, 1H),
5.39 (m, 1H), 5.23-5.28 (m, 2H), 4.69-4.84 (m, SH), 4.49 (m, 1H), 4.05-4.07 (m, 1H), 3.86-3.89
(m, 1H), 3.67 (s, 3H), 2.82-2.85 (m, 1H), 2.25-2.27 (m, 1H), 2.16-2.19 (m, 3H), 1.85-1.88 (m, 2H),
15  1.56-1.73 (m, 3H), 1.38-1.43 (m, 4H), 1.35 ('s, 4H), 1.34 (s, SH), and confirmed by ESI-MS
(M+H"): m/z calculated 643.3, founded 643.5.

Example 30
Synthesis of compound 11a

20 The compound 10a (0.6mmol) was dissolved in 30mL THF, 15mL methanol and 15mL water.
Lithium hydroxide monohydrate (122.9mg, 2.93mmol, 5eq.) was added and stirred overnight until
completed. The reaction mixture was worked out and purified by flash column to obtain the
product 11a (466mg), yield >95%, and confirmed by ESI-MS (M+H"): m/z calculated 655.3,
founded 655.3.

25
Example 31

Synthesis of compound 11b

The compound 10b (0.6mmol) was dissolved in 30mL THF, 15mL methanol and 15mL water.
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Exanpl e 42 Synthesis of conpound 12c 25Conpound lie (0.18nmmpl) was
di ssol ved in 10nL anhydrous di chl oronet hane, EDCI (69.8ng, 0.36mmvpl, 2eq.)
was addedwerrdiigirsred at room t enperature overni ght untiPCTaNIpliawenw2 The
react i drithinm thydexiwesnovhiédteoUR2 ang, 2 Oamer r et g dvas Bdéeditdastined oserdnight until
m xture was dissolved in 10nmL of anhydrous dichl oronet hane, DBU WD
2011/ 0SB TPSt /ThR2eTtiv® 1OF0RE W&s1worgd oot andmyoilipd &n dastsainmg tg obt3Brthel , R =
cycIopropXI) were added and stirred at room tenperature overnj ght unti|
conpl etRsgductibb E‘@&mgb oneldiRe tr andrernfifped by EsdrM ngﬁwm iz salephated 698K, col um
to obt%llﬁ%%|6§roduct 12c (47ngy; Yield: 42%. 11-1-NMR for the product 12c
(CDC13,'°% 9 6 10.27 (s, 1H), 6.92 (s, 1H), 6.77 (s, 1H), 56.65 (s,
1H), 5.72-5.73 m 1H), 5.46 (m 1H), 5.09 (m 1H), 5.00 (m 1H), 4.64 (m
2H) 5 4.53-4.56 (n1 3H), 4.37-4.40 (m 1H) , 4.25 (m 5H), 3.84-3.86 (m
1H, 2.90 (m 1H), 2.46-2.53 (m 3H), 2.27-2.29 (m 1H), 1.87-1.94 (m 2H)
, 1.72 (m 2H) 1.58 (m 1H), 1.47 (kwangMg321.38 (m 2H), 1.31 (s, 9H),
1.11 (rg 0.91 (n1 1H); and confirmed by ESI-M5 (MtH): mfz cal cul at ed
772. 3, Yothsasel vempandidcExanpl e 43 Synthesi s of conpound 12d
Compound |1 f (0.18mmol) was dissolved in 10nL anhydrous di chl or onet hane,
EDCl (69. 81Hs cinpiiabe (Z68AmoI oS ASSRLdaNG0SEITHEd SAL haRMJI 8AP €SBt Waker.
overnight until conpleted. 15The reaction m xture was worked out and
concentlrigtiwe hydroxideheo bl diateed 23 Ohigdl2 198 iimal S eggsvadiad dal aeicktirted bOernighit until
anhydr ous di chl or omet hane, DBU (61.0ng, 0.40muvl) and RSO2NH2 (0. 36nmmol, R
= ciycl oomppared. The reactidil suxtaredvas werked oatt and ponificé hp dlastt calemove pbtagithe unt i |
conpl eted. The reaction m xture was worked out and purified by flash colum
to obt afirﬁdltqﬁékp@éam& V1~ PBBnend ogngrged BY/%SI-Mz%ﬁM_iﬁMVRw 6%101ﬂ1h‘é’d ®rdduct 12d
(CIK13%’5qg5%5é 6 10.24 (s, 1H), 6.80 (s, 1H), 6.72 (s, 1H), 6.59 (s,

131) 5.70-5.76 (m 1H), 5.47 (m 1H), 5.03 (m 2H), 4.65 (m
2H), 4.53-4.57 (m 3H), 4.38-4.41 (m 1H) , 4.23 (m 1H), 3.85 (d, 1H
2.92 (m 1H), 2.51-2.57 (m 2H), 2.45 (m 1H), 2.28 (m 1H), 1.95 (m 2H),
1.59 (m 1H), 1.59-1.65 (m 2H), 1.48 (m 5H), 1.38 (m 2H), 1.30 (s, 9H
1.12 (m 2H), 0.92 (m 1H). 25ESI - M¥xanmple 33: m z cal cul ated 758. 3, founded

758 5 Exanpl e 44 Synt he5| s of conmpound 12e
Synthesis of compound 11d

The compound 10d (0.6mmol) was dissolved in 30mL THF, 15mL methanol and 15mL water.
Lithium hydroxide monohydrate (122.9mg, 2.93mmol, 5eq.) was added and stirred overnight until
completed. The reaction mixture was worked out and purified by flash column to obtain the
product 11d (457mg), yield >95%, and confirmed by ESI-MS (M+H"): m/z calculated 673.3,
20  founded 673.3.

Example 34

Synthesis of compound 11e

The compound 10e (0.6mmol) was dissolved in 30mL THF, 15mL methanol and 15mL water.
25  Lithium hydroxide monohydrate (122.9mg, 2.93mmol, Seq.) was added and stirred overnight until
completed. The reaction mixture was worked out and purified by flash column to obtain the
product 11e (418mg), yield 85%, and confirmed by ESI-MS (M+H"): m/z calculated 669.3,
founded 669.3.
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74 WD 2011/ 091757PCT/ CN2011/ 070702 Compound ha (0. 18muvol ) was

di ssol ved in 10nL anhydrous di chl oronet hane, EDCI (69.8ng, 0.36mmvpl, 2eq.)
was addedwerrdiigirsred at room t enperature overni ght untiPCTaNIpliawenw2 The
reaction mxture was worked out and ExangdeBfat ed. The obtai ned solid

m xture was dissolved in 10nmL of anhydrous dichl oronet hane, DBU 5(61. Onyg,

0. 40miynthesid oRe@RNMMA(IAf363mMmD1, R = isopropyl) were added and stirred at
roomtenperature overnight until conpleted. The reaction m xture was worked

out and puiy, f t k i Yj :
200 111 KRR o O PR o s R sy TR g g PEB Lo Bty
6. 72- 6.18thiwihydtdkideInSrh9d @t ((ITZE 9 2.93mhl Se g% vid¥addéd andSstifréd Q)%rn%ﬂ) until
4.99-5.05 (m "2H), 4.57-4.71 (m 10 4.40-4.42 (m 1H), 4.22 (m 1H),
3. 83- 3.dmplded. THE readtid® nidxtdR a9 wdrlH):d oidt md-pribiéd pmfla@tholuidn 46 oRah@hé m 1H),
2.27-2.30 (m 1H), 1.97 (m 1H), 1.76-1.86 (m 3H), 1.42-1.46 (m 6H),

1. 32- 1.18Fdyonl 1fAHF3mg), gield>28%( ahd @Hfitmal BOESI-BIS (MHIHN/z &brulamsd 6M=B) : nT z
cal cul at ed, 760. 3, founded 760.4. 15Exanple 45 Synthesis of conpound 12f
Conpouri@unded 98.418mml ) was di ssol ved i n 10nL anhydrous di chl or onet hane,

EDCI (69.8ng, 0.36mmol, 2eq.) was added and stirred at room tenperature
overni ght until conpleted. The reaction m xture was worked out and
concentrated. 20The obtained solid m xture was dissolved in 10nL of
anhydrous di chl oronet hane, DBU (61. Gigmple46mmol ) and RSO2NH2 (0. 363mmpl, R
= i sopropyl) were added and stirred at roomtenperature overnight until
condl etSeuitheFhof cempoumdnllji xt ure was wor ked out and purified by flash col um
to obtain the product 12f (50ng; Yield: 46% . 111-NWR for the product 12f

CDC13, 50 : 4 < - 3 :
55 o e Eb#]\nﬂfg‘@ 1g§§1095%ho. be&dT? wggs%ﬁ%@eg & i%%ﬁ)}{gg%%eggol?e& sécﬁ@d 3
4.42- 4. BB akd®ondElltratéd. 8nd I38M 4Rd tﬂikﬁlylaﬂnger’fo%% Sﬁlﬁ’ﬁolmre add&Band- BBledMd 014 |
3.68-3.75 (m 1H), 2.53-2.58 (m 2H) H, 2.28-2.30 (m 1H),
1. 96 - 2CO00h¢ raw aberiallsubRnit. DBor{d® (036l 1. 6m412)-1)1wdls7ad(dﬂd slGHly arid B2 réactdén (va3
4H), 1.24-1.29 (m 9H), 0.86-0.93 (m 3H); and confirmed by WO
2011/ 0SUTET RODOGNR2ODEVa0 7O POGNEST uhiih CQMPlé)t@d hhe reaaticuinattet Wasdv@ked outrradd

774. 4. Exampl e 46 Synthesis of conpound 12g
15  purified by flash column, and the product 13j (0.43g, yield: 73%).

Compound 13j (0.4g ) was to added to the mixture solvent of NaOH (120mg, 3 mmol) ,
10mL methanol and 0.5mL of water. The reaction mixture was stirred at 60 ‘C for 5 hr until
completed. The reaction mixture was worked out and purified by flash column to obtain the

product 11 (0.31g, yield: 80%).

20 "H-NMR for the product 11j (CDCls, 500MHz): § 7.30 (s, 1H); 6.76 (s, 1H); 6.68 (s, 1H);
5.69 (q, J = 8.0Hz, 1H); 5.48 (s, 1H); 5.15 (t, J = 8.0Hz, 1H); 4.63-4.48 (m, SH); 4.24 (s, 4H);
4.23-4.14 (m, 2H); 3.86 (m, 1H ); 3.71 (m, 1H); 3.39 (m, 1H); 3.07-2.91 (m, 2H); 2.57 (m, 1H),
2.44 (m, 1H); 2.36-2.22 (br, 4H); 2.04 ( m, 1H); 1.93 (m, 1H); 1.81 (m, 1H); 1.64-1.55 (br, 3H);
1.46-1.29 (br, 4H); 1.24-1.20 (br, 2H), and confirmed by ESI-MS (M+H"): m/z calculated 6732,

25  founded 673.3.

Example 37
Synthesis of compound 11k

The synthesis of compound 11k was the same as 11j.
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5Conpound 11c (0.18mml) was dissolved in 10nL anhydrous di chl or onet hane,
EDCI (69.8ng, 0.36nmmol, 2eqg.) was added and stirred at roomtenperature
over ni ghtworitosemnpl et ed. The reacti on m xture was wor PEw/@d11a110702
concent r at €bmpbioad 00f @i 7900 Sdih ] Mvixd dusgendad indi Bslo UNEdCT BsthtDsdlveart, stindey dsrous
di chl or onet hane, DBU (61.0ng, 0.40mmwl) and RSO2NH2 (0. 363mmo1, R =

i sopr ogy/h pndremmeentrrdett 18md REM anddriethylodng (008 2ge percd) were addest anidglepledrio O
conpleted The reaction m xture was worked out to obtain the white solid

pr oduct C13ge (aazswgterwd wilfgnylxdigride (0.29g, 1.ommof)yasnpdted slpwihandyhe geastion ygs
(CDC13,

5. 69-5. A TObel)em@e%gﬂe ﬁlvérﬂa)h% i g9mbeysy %ﬁfg‘?ﬁ&o H&l%w%wa&w?rw%ﬁ)and
3 @%ﬁ%ﬁ‘by%ﬁ%h oo aife pfa mé%‘ 9 (m T3 582 2 (m

3k
1.96 (m 1H), 1.74-1.86 (m 2H), 1.59 (m 1H), 1.37-1.43 (m T7H),
1 32 1.33 @wnppﬁhﬂ 13k (14 dnib ndded thyheasixtuvss¢ivetdof NaOH 620mgl amew!)7,74nd,

founded 774. 4 npl e 47 20 Synt hesi s of congound 12h ggfund lid
(0. 18mm¢t51anﬁé§n¢19§§64 Qfé@tﬁrnTh@fﬁ@ctmaweéwdu ﬁ%%@?e@n@ﬁé hrE

compl ot e 1 AT B MO B DL ER £ 1500 CARR DEE (PR pE .u%trh&“”“'

obtain re was dlssolved in 10nL of anhydrous di chl or onet hane,
DBU 25?@%581%‘?10‘ gA(:%Sﬁm)l) and RSO2NH2 (0. 363mvpl, R = isopropyl) were added

and stlrred at room tenperature overnight until conpleted. The reaction

i xtour e wasHWSMBetor thet pradiett plk (EFDEY, HYOMHaE B T8 GrhHY; 6. s al i), 6168 (p;rltiﬁ)uct
12h (5 qg Yi el d: 48/% 111-NWVR for the product 12h (CDC13, 500MHz 8 9.95
(s H)5-9®(so@H):9.6%1(a) § =&.0Hz. (5D; 345 5. 1Hp 2014 bo ¥ zpa): b #P 6mo702 6. 59

b %@Sﬁ%émﬁ?%@ b 7 s o B s g B chabuf Dssd dp' 1)

X (1'98%8% 1 3oL AT Tt Pog o it Bt i 1959-3%3’1’%%&
cont g o 3 (M (215t A TOR Py Ut o5 QuuigRonpl o

48 Synt hesi s of conpound npound” 11j 8mDI ) was dissolved in
10ns anhyﬂkgus9glchloronethane EDCI (69 8ny, O. 36nnDI 2eq ) was added and
stirred at roomtenperature overnight until conpleted. 10 The reaction

m xture was worked out and concentr at ed. The obtained solid m xture was
di ssol ved in 10nL of anhydrous dichl oronet hane, DBU (61.0ng, 0.40nmmol) and

RSO2NH2 (0. 363mmpl, R = cyclopropyl) Q%%ﬁ ggded and stirred at room

t enperature overni ght until conplete&i € reaction m xture was worked out

and purdfhRdisRY chhpsihdcQhym to obtain the product 12j (73ng; Yield: 61%.

The synthesis of compound 11m was the same as 11j.

20 Compound 10-Ref (0.55g, 0.8 1mmol) was suspended in 10mL 4N HCl/ ether solvent, stirred
for 2 h and concentrated. 10mL DCM and triethylamine (0.82g, 8mmol) were added and cooled to
0-5 “C. The raw material sulfonyl chloride (0.29¢g, 1.6mmol) was added slowly and the reaction
was stirred at room temperature overnight until completed. The reaction mixture was worked out

and purified by flash column, and the product 13m (0.35g, yield: 65%).

25 Compound 13m (0.3g ) was added to the mixture solvent of NaOH (120mg, 3mmol) , 10mL
methanol and 0.5mL of water. The reaction mixture was stirred at 60 ‘C for 5 hr until completed.

The reaction mixture was worked out and purified by flash column to obtain the product 11m

(0.21g, yield: 76%).

"H-NMR for the product 11m (CDCls, 500MHz): § 7.25 (m, 1H); 7.06-6.95 (m, 2H); 5.71 (q,
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15111-NWR for the product 12 (CDC13, 500MHz): 8 10.35 (s, 1H), 7.35 (s,
1H), 6.74 (s, 1H, 6.67 (s, 1H), 5.72-5.77 ( q, 1H J = 8.5 Hz), 5.52 (m
1H), 5.00w6.20t/0017571H, J = 9.5 Hz), 4.57-4.64 (m 2H), 2ca&NM0EAH7¢1p 3H),
4. 23 -4.28.0tn 1BH)S,44s0BHY 5B2 (6,dH)1H)4 (8J888.GHRO H)mt. 80H) 4.6 B(18,55F8); 83 1((m,
1H), 3.32-3.37 (m 1H), 2.92-3.05 (m 2H), 2.88-2.92 (m 1H), 2.66-2.74 (m
1H), 2.140; 2.183m¢ pdd); 2|-§6 (nz 128; 2.73%q,(Jy 58Hy, 1H); 90¢02(q05 CrHZZ HH); 310?48n 1]H)68

(VeHD + 3 oDt ) 6. 1 557 P 107 833D 2ahiAt: 295 S HEah S G 11D:

i el or obblaltD: Tk Sbf 4Pk b o biap R e eI g o

room t RELAHES PYGIMegRS; ynt i1 conpl eted.

Sl - M5

Example 39
Synthesis of compound 11-Ref
Synthesis of compound 11-Ref was the same as 11a.

10 The compound 10-Ref (0.6mmol) was dissolved in 30mL THF, 15mL methanol and 15mL
water. Lithium hydroxide monohydrate (122.9mg, 2.93mmol, Seq.) was added and stirred
overnight until completed. The reaction mixture was worked out and purified by flash column to

obtain the product 11-Ref (438mg), yield >95%.

"H-NMR for the product 11-Ref (CDCl3, 500MHz): § 7.16 (m, 1H), 6.96-7.07 (m, 2H),

15 5.63-5.64 (m, 1H), 5.32 (m, 1H), 5.20-5.28 (m, 2H), 4.68-4.78 (m, SH), 4.34-4.40 (m, 1H), 4.19
(m, 1H), 3.89 (m, 1H), 2.68-2.78 (m, 1H), 2.32 (m, 2H), 2.21 (m, 1H), 2.10 (m, 1H), 1.84-1.87 (m,
2H), 1.59-1.62 (m, 2H), 1.40-1.45 (m, 5H), 1.32 (s, 4H), 1.30 (s, SH) and confirmed by ESI-MS
(M+H"): m/z calculated 629.3, founded 629 .4.

Example 40
20 Synthesis of compound 12a

Compound 11a (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
(69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnight until completed.

The reaction mixture was worked out and concentrated.

The obtained solid mixture above was dissolved in 10mL of anhydrous DCE, DBU (61.0mg,
25  0.40mmol) and RSO,NH; (0.36mmol, R = cyclopropyl) were added and stirred at room
temperature overnight until completed. The reaction mixture was worked out and purified by flash

column to obtain the product 12a (56mg; Yield: 58%).

'H-NMR for the product 12a (CDCls, 500MHz): § 10.29-10.30 (d, 1H), 6.97-7.02 (d, 2H),
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The reaction m xture was worked out and concentr at ed. The obtained solid
was di ssolved in 10nm. of anhydrous dichl oronet hane, DBU (61.0ng, 0.40nmol)
and RSO2NMR 200/@6BMMD1, R = cycl opropyl) were added andPsfiaN2ed/mgo70eoom 77

WO 201 ¥ @84 78 {RCTHEN20RL1 00 [0/ OH), t5eTtpe 7a(mr EHpbetNing NH) D845 a8ampREl)ed. The
reaction m xture was worked out and purified by flash colum to obtain the
pr oduct4.3®#. 7@5mrrgH) Y1i ?el 6403®AH) 4. 21 -4. 23 (m 1H:L13 &W&%dm, tl e, Zb%a@ét(mlzkl)
(CDC13, 500M 1 z % S I(—%‘ +é

1H), 5.29%-g95 (MH)§4764258 UFH 22%;2 2%(19311(1 g19|=|) D5 étno%H)al (¥9 (mygH) =

3 o8 3 LAY SR i M08 el EH ¢ 5325 G Bk O3 T Suba 98095
5 5%-(2?%9?59 e vg bsf Ry it 2 el P Baunfied ity ST (D 50

2H), 0.86-0.96 (m 1H). ESI-M5 (MtH): m'z cal cul ated 762.2, founded 762. 3.
10Exanpl e 50 Synthesis of conpound 12m Compound I m (0. 18nn0|) was

di ssol ved in 10nL anhydrous di chl oronet hane, EDCI (69.8ng, 0.36nmol, 2eq.)
was added and stirred at room t enpert¥agide dber ni ght until conpleted. The
reaction m xture was worked out and concentrated. 15The obtai ned solid was

di ssol vgghtielis b8 abmpdurniapdr ous di chl or omet hane, DBU (61. 0Ong, 0.40mmvl) and
RSO2NH2 (0. 363mmpl, R = cyclopropyl) were added and stirred at room

tenperature overnlght unt i ﬁonpleted The reaction ture W?S wor ked out

and puri fi &@MRPURE %‘h(Q:b%lﬁﬁ s shaivad ik setidrovs s grpmgthags.diidel 520p |

él_li_) 7'%%/58f 2! O%Ern l%ﬂét 1%@?&%%Tr?§ggro€ﬁ ‘gegﬁfra%oe3§eré9g%1g%1atﬁhcowté%_ 54

1) g A g 1) it

365368m1H) 3.31-3.36 (m 3H), 2.73- 2.74 (m 2.51-2. 52

oH), 2.27- Ahg@btamedsphid nnxtm:\zams%omedmﬂOmL 0£anhy0@@1q¢whlgnq;netf1an@913@ 13 (m
T e E e
2011/ 04T VBYEH) OB DR (07080 EES. BAGIorur ABTIRAITe "3y ki b BP T el
%rfgg@giw% a1h $he r‘8£1 tg%@]ﬁ%gl&lﬁ”ﬁ’dﬁ ed. The reaction mxture was

conce tained solid m xture was di ssolved in
10nL of anh dr ous dlchloronethane DBU
“NMR for the product 12b (CDCls, 500MHz): § 10.25-10.25 (d, 1H), 6.88-6.91 (m, 1H),
6.77-6.80 (m, 1H), 6.58-6.60 (m , 1H), 5.68-5.74 (m, 1H), 5.45 (m, 1H), 4.98-5.06 (m, 2H),
4.64-4.68 (m, 2H), 4.52-4.60 (m, 3H), 4.35-4.39 (m, 1H), 4.22-4.29 (m, SH), 3.82-3.84 (m, 1H),
2.88-2.91 (m, 1H), 2.45-2.56 (m, 2H), 2.41-2.45 (m, 1H) , 2.23-2.29 (m, 1H), 1.82-1.93 (m, 1H),
20 1.60-1.79 (m, 3H), 1.36-1.56 (m, 8H), 1.23-1.29 (m, 9H), 0.93-1.06 ( m, 2H), 0.89-0.93 (m, 1H);

and confirmed by ESI-MS (M+H"): m/z calculated 772.3, founded 773 4.

Example 42
Synthesis of compound 12¢

25 Compound 11e (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
(69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnight until completed.

The reaction mixture was worked out and concentrated.

The obtained solid mixture was dissolved in 10mL of anhydrous dichloromethane, DBU
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(61.0ng, 0.40mmvl) and RSO2NH2 (0.36mml, R = cycl opropyl) were added and
stirred at room 5tenperature overnight until conpleted. The reaction

m xt ure WO 20vdeers7out and purified by flash colum to ebraiNtiwgoeoduct
12n (4760.0mY eUdmnd2fgnd RIOANWR Of mmhdie Rp: oxbilieiroph) weeDididd abdetiiréd atzdom

M. 27 (s, 1H), 6.89-6.92 (m 2H), 6.67-6.79 (m 1H), 5.72-5.74 (m 1H),

5. 46- 5.tamp¢rpfure phernighoenth completnd. Thi readtiGemiktge Wanwdkgd ot agd ppndiediby) flash
4.21-4.25 (m 5H), 3.84-3.86 g'g 1@,, 2.90-2.93 (m 1H), 2.45-2.56 (m 3H),
2. 19- 2.@bi{o aytfin theparogect 1206+ mg; Yaglyl: 4200)71-1.79 (m 2H), 1.58 (m 1H),
1.34-1.50 (m 7H), 1.29 (s, 5H, 1.25 (s, 4H, 1.08-1.16 (m 2H), 0.92-0.94

(m 1H). ES:=-WOR e profidet 43¢ aubetl, eshonshz)3 6 1foozmﬁ@!,;9ﬁ{)78®-24s, 1ERa8mY €, 98
o

Synt hesi s of conmpound 12p 15Conpound |id (0.18 was dissol'ved in 18?71_

anhydr qu&s @i tH), ornerhane 1 HEDOS (691 F)g,09qnm3 6. 00 @edlH), wad (addHy and
stirred at roomtenperature overnight until conpleted. The reaction m xture
was work&d4datmadt).contédd (at €d) , TRe (mbiid), 3d-386 [, Hilk 2 R0dmpd D). 4&815ved
in 10nL of anhgdrous di chl oronet hane, DBU (61.0mnmg, 0. 40nmol) and RSO2NH2
(0. 36mfB) 3HR Z2E320dpt dp1 3-89 (BudER - &rfd (8% 2F.ebiShimy Hdm! 23 (Mespidr hitife
over ni il e T reactiion m xture k t and rified
by 11 achDedn hih FBDf e on Sy Gaik: S porbsiiet PWE s s Ghu ' »d Cuidliined
111-N r ct 12p (CDC13, 500MHz): 6 10.28 (s, 1H), 7.00 (s, 1H),
6. 87 '(\/?75%4‘;&}@6‘%%(1% 1H), 5.70-5.72 (m 1H), 5.45 (m 1H), 4.97-5.09 (m
2H), 4.52-4.63 (m 5H), 4.35-4.38 (m 1H), 4.14-4.22 (m 5H), 3.83-3.84 (m
1H)0 2.88-2.91 (m 1H), 2.44-2.53 (m 3H), 2.17-2.27 (m 3H), 1.76-1.91 (m
4H), 1.57 (m 1H), 1.37-1.51 (m 7H), 1.28 (s, 9H), 1.06-1.13 (m 2H),
0.89-0.93 (m 1H). ESI-MS (MrH): nf Zxamplerdted 786.3, founded 786. 4.

Exanpl e 53 WD 2011/ 091757PCT/ CN2011/ 070702

Synthesis of compound 12d
Compound 11f (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
(69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnight until completed.

15  The reaction mixture was worked out and concentrated.

The obtained solid mixture was dissolved in 10mL of anhydrous dichloromethane, DBU
(61.0mg, 0.40mmol) and RSO,NH; (0.36mmol, R = cyclopropyl) were added and stirred at room
temperature overnight until completed. The reaction mixture was worked out and purified by flash

column to obtain the product 12d (65mg; Yield: 67%).

20 "H-NMR for the product 12d (CDCls, 500MHz): & 10.24 (s, 1H), 6.80 (s, 1H), 6.72 (s, 1H),
6.59 (s, 1H), 5.98 (s, 2H), 5.70-5.76 (m, 1H), 5.47 (m, 1H), 5.03 (m, 2H), 4.65 (m, 2H), 4.53-4.57
(m, 3H), 4.38-4.41 (m, 1H) , 4.23 (m, 1H), 3.85 (d, 1H), 2.92 (m, 1H), 2.51-2.57 (m, 2H), 2.45 (m,
1H), 2.28 (m, 1H), 1.95 (m, 2H ), 1.59 (m, 1H), 1.59-1.65 (m, 2H), 1.48 (m, SH), 1.38 (m, 2H),
1.30 (s, 9H), 1.12 (m, 2H), 0.92 (m, 1H).

25 ESI-MS (M+H"): n/z calculated 758.3, founded 758.5.

Example 44

Synthesis of compound 12e
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Synt hesi s of conmpound 12q Compound 12d (0. 18mmol) was dissolved in
20mL HC1-Et 20 (2N) and stirred at 30C until conpleted to obtain de-Boc
product, wol2boved7sby reacti ng with anot her reagent i Pr OBCO)BR0(107@me) t O
obtain the(mmqﬂMﬁdIEQQ)I&hﬁbﬂxwﬁaﬂﬁdﬁ&iﬁrnmﬁLEMndhhsc@ﬂﬁﬂbﬁkﬂﬁﬂﬂ]ﬂ&EIlB,
500M | z 610. 27 (s, 1H), 6.97 (br, 1H), 6.70 (s, 1H), 6.59 (s, 1H), 5.95
(s, 2H) 69 8nmigo0.ammidt 41 ws,added) and5stumd (agrooj_lH)empsralute pgerngglq) unml ogglpéqted J=
8.1 Hz, 1H), 4.65-4.47 (m 5H), 4.35 (m 2H), 4.24 (br, 1H), 3.82 (m 1H),
2.91 (rfherpgctiop nysturgvagpprked opsandgongentrated. 92 (pr 2H), 1.74 (br, 2H),
1.59 (m1H), 1.47-1.27 (br, 8H), 1.11-1.06 (br, 5H), 1.01 (d, J = 4.7 Hz,
3H), 0.96 (e obtdinedEslid MexttMWls difdotvedah ¢OmBtEAnitod dlélﬁblr%fé@la?lé%EU 10
Exanpl e 54 Synt hesis of conpound 12r Conpound 12d (0. 18mvl) was

di ssol ed.Omg, 2@0inndOlandt RSO NAHN) (0a368 nsidl ) RedisapropPl wuné hdded@np lsgitredlattroom
obtai n de-Boc product, followed by reacting with another reagent i PrQOC(0)Cl
15( 1. 2eq1)1p@retuo¢maarmghﬁmt§d;pommctedlihe reatedndmixp@eswas Workidrout and phiefigst bydflash
12r (CIEHS 500M1z): 6 10. és 7.26 (s, 1H), 6.68 (s, 1H), 6.57 (s,
1H), 5.9 nerstommt@mdwug( naiﬁfﬂé A9y 5 42 (s, 1H), 4.95 (t, J = 8.1
Hz, 1H), 4.58 (m 5H), 4.29 (m 2H), 3.81 (m 1H), 2.86 (m 1H), 2.42 (br,
3H), 2.24 CHLNﬂMfor%hJ&oMBt 1ﬂt|ICDé13 §001\4ﬁ§) 691180 6d L1876 M6 B 3@290 (m
1H). ESI-M5 (M+H): mz cal culated 770.3, founded 770.4. 20 Exanpl e

Synt hesi. 85-8009¢mpEYNS 723573 (m, 1H), s.Ihem,syH), AeoEoprracEdyrnes 747t he, e as in
Exanpl es 48-50 starting 10f with in 0.3 nmol scale. Finally, 32 ng of

pr dduct4.424 4%dm, oYY, 2edn, le)d3 80138 (ded Hy3 . ESB- B, NiHh) 2. 5925 746¢ 8Haul at ed
770.3, founded 770.4. Exanple 56 WO 2011/091757PCT/ CN2011/ 070702 Synt hesi s
of conpotfird 482w, 1H), 227R&0 &pni Hotli ¥ (5% dEBdlire- 1186 (MhéMahd2-4 46 (. Byl es

48- 50 st i inally, 41 mg of product 12s
was obt%?%iagqghgh%g$}$Fﬁgégﬁngggbﬁéﬁdb#ﬁfﬁ m z cal cul ated 770. 3, founded
770.4. 5 Exanple 57 Synthesis of conmpound 12u The synthetic procedure
i s the BIAESaAM-H ) ExamalitdB7@03, $oarded 1g0.40- Ref with in 0.3 nmmol scal e.

Finally, 52 ng of product 12u was obtained, and confirmed by ESI- M5 (M+H)
m z 10cal cul ated 810. 3, founded 810. 4.

15 Example 45
Synthesis of compound 12f

Compound 11b (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
(69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnight until completed.

The reaction mixture was worked out and concentrated.

20 The obtained solid mixture was dissolved in 10mL of anhydrous dichloromethane, DBU
(61.0mg, 0.40mmol) and RSO,NH; (0.363mmol, R = isopropyl) were added and stirred at room
temperature overnight until completed. The reaction mixture was worked out and purified by flash

column to obtain the product 12f (50mg; Yield: 46%).

"H-NMR for the product 12f (CDCls, 500MHz): § 9.94 (s, 1H), 6.73-6.78 (m, 2H),
25 6.59-6.73 (m, 1H), 5.69-5.75 (m, 1H), 5.47 (m, 1H), 4.99-5.05 (m, 2H), 4.63-4.67 (m, 2H),
4.42-4.53 (m, 3H), 4.29-4.38 (m, 1H), 4.25-4.29 (m, SH), 3.83-3.86 (m, 1H), 3.68-3.75 (m, 1H)

2

2.53-2.58 (m, 2H), 2.43-2.48 (m, 1H), 2.28-2.30 (m, 1H), 1.96 -2.00 (m, 1H), 1.69-1.93 (m, 3H)

2

1.42-1.47 (m, 6H), 1.32-1.44 (m, 4H), 1.24-1.29 (m, 9H), 0.86-0.93 (m, 3H); and confirmed by
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Exanpl e 58 Synthesis of conpound 12-Ref Conpound 11-Ref (0.18nmol)
was di ssol ved in 10nm anhydrous di chl oronet hane, EDCI 15(69.8ng, 0.36nmmmol,
2eq.) waswaddadarsd stirred at room tenperature overni girCuMN2D110G0MOR et ed.
The redtSliMdS (MHH Ore/2atulnedk & ddumied 7¢oAcent r at ed. The obt ai ned
solid was dissolved in 10nL of anhydrous dichl oronet hane, DBU (61.0ny,

0. 40mmol ) and RS2NH2 (0.363mmpl, R = cycl opropyl) were added and stirred
at roomtenperature overnight until conpleted. The reaction m xture was
wor ked out and purified by flash ZOQBJ%ﬁHeH@ obtain the product 12-Ref
(62my; Yield: 539%. 111-NVR Por the product 12-Ref (CDCL3,
5001\'1Ilz): 8 10.28-10.29 (d, 1H), 6.87-7.07 (m 3H), 5.72-5.74 (m 1H),
5. 48 ( byynthesis|qf compoguisl2g3 (m 2H), 4.58-4.79 (m 5H), 4.42 (m 1H), 4.21
(m 1H), 3.83-3.85 (m 1H), 2.90-2.93 (m 1H), 2.48-2.57 (m 3H), 2.27-2.30
(m s1H),  1e8fpdurifiev. 18khmollwh/didsord omanhdibes dicB8rdmthgid) EDET34
-1.40 (m 2H), 1.27 (s, 4H),” 1.24 (s, 5H), 251.08-1.15 (m 2H), 0.91-0.94

(m  1H)(69 BBlg; VB6kiMot) 2eqivzasaadt&iimit figred 32r0dm fedipoeifde 63e&nht xariohplded. WO
2011/ 091757PCT/ CN2011/ 070702 Synt hesi s of conpound 15a
The reaction mixture was worked out and concentrated.

The obtained solid mixture was dissolved in 10mL of anhydrous dichloromethane, DBU
(61.0mg, 0.40mmol) and RSO,NH; (0.363mmol, R = isopropyl) were added and stirred at room
10  temperature overnight until completed. The reaction mixture was worked out to obtain the white

solid product 12g (45mg; Yield: 38%).

'H-NMR for the product 12g (CDCls, 500MHz): 8 9.91 (s, 1H), 6.77-6.78 (m, 2H), 6.65 (s,
1H), 5.69-5.75 (m, 1H), 5.47 (m, 1H), 5.01-5.03 (m, 2H), 4.60-4.64 (m, 2H), 4.53-4.60 (m, 3H),
4.39-4.42 (m, 1H), 4.26 (m, SH) , 3.84-3.85 (m, 1H), 3.69-3.72 (m, 1H), 2.54-2.56 (m, 2H),

15 2.43-2.48 (m, 1H), 2.28-2.29 (m, 1H), 1.96 (m, 1H), 1.74-1.86 (m, 2H), 1.59 (m, 1H), 1.37-1.43
(m, 7H), 1.32-1.33 (m, 15H); and confirmed by ESI-MS (M+H"): m/z calculated 774.3, founded
774 .4.

Example 47
20 Synthesis of compound 12h

Compound 11d (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
(69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnight until completed.

The reaction mixture was worked out and concentrated.

The obtained solid mixture was dissolved in 10mL of anhydrous dichloromethane, DBU
25  (61.0mg, 0.40mmol) and RSO,NH; (0.363mmol, R = isopropyl) were added and stirred at room
temperature overnight until completed. The reaction mixture was worked out and purified by flash
column to obtain the product 12h (53mg; Yield: 48%).

'H-NMR for the product 12h (CDCls, 500MHz): & 9.95 (s, 1H), 6.90 (s, 1H), 6.71 (s, 1H),
76



Compound 12d (3.0mol) was dissolved in 30nL HCl1-Et20 (4N) to renove Boc
group, followed by addi ng phenyl borate and Cu(Ac0)2 (2eq/each.) in DCE
(30nL) towvolwwiaertshe product 15a (Yield: 62% . ESI-NMS ( WEHCN20M12070702

cal cul at 8UBE3IHHR,S. 980wn2i€y 57344 1HY, TXAm) E1)66.0%ymt DHS 456 50fm, CeTjpo.&hd. ST5(0m,
Compound 12d (3.0mmol) was dissolved in 30nL HC1-Et20 (4N) to renove Boc
group, bl #3RekH oy, dddi #g3 fmf 1dbBoishaR§ (d,dbbad. @0 andliu 2ASayR 2HeyA®tehll), i n
DCE (30nlL) to obtain 10t he product 15b (Yi el d: 530/1. ESI-M5 (MtH): m z

cal cul 28753131 96 Stmmdy 1752186 (mx lp11ed 76, dfhit hdsildodm. dbhpbithbmibal):;
Conmpound .12d.. ( 3. ) issol ved | C1- Ft 4AN) to renove Boc
group, af%f"BPﬁ‘%‘\’i@éﬁD%m% cﬁlrzo?ag%agﬁ‘i?&%’%‘ﬁ@f{%dﬁgpgri de (1.3eq) in DCE
(30n.) to obtain the product 16a (Yield: 81%. ESI-M5 (MtH): m z cal cul at ed
83252, founded 832.2. Exanple 62 Synthesis of conpound 16b 20Conpound 12d
(3.0mol ) was dissolved in 30nL HCl1-Et20 (4N) to renove Boc group, followed
by addi ng phenyl sul fonyl chloride (Exasple#8in DCE (30nlL) to obtain the
product 16b (Yield: 74% . ESI-Ms (MtH): niz cal cul ated 798. 2, founded

798. 3. ! %@éﬂt hesi s of conmpound 16¢ Conpound 12d (3. Ommol )
was di s@é‘?{\/@gﬁ%{g&gé Héi Et 20 (4N) to renmove Boc group, followed by adding

p- met hoxyphenyl sul fqné/l chloride (1.3eq) in DCE (30nL) to obtain the WO
2011/ 09175¢pappari (0.05070D wiscHisetved de 1 ¢yl anblydrogogichlmometimne NHPEL nt Z

cal cul at 828. 2, founded 828.3 anpl e 64 nt hesis of conpound 17 5SM 11
(350), <é§/gm@3§éﬁ@)mie?re§3§@dé‘édfdoaf§x Firiediet roog] CBRSHH OXerdighy Y CPQIPXGI )
anleHA (10.4g) into the regct'tond m'xtL%raﬂe1 in ice-water bath. After stirred
for 10 er{ﬁ?célg, B et\'ﬁgﬁﬁe WHS MR HE i xt ure was al | owed to room

tenperature. The m xture was stirred overni ght and concentrated under

reduced pr dhswbainclivelid eaxtuiicomasndixsolied imd8mivartkellydvods dicidouretianedDBY f | ash

colum to obtain the foa solid product 17 (18. 6g%. Confirmed by ESI-MS
(61.0mg, 0.40mmol) and RSO,NH; (0.363mmol, R = cyclopropyl) were added and stirred at room
temperature overnight until completed. The reaction mixture was worked out and purified by flash

column to obtain the product 12j (73mg; Yield: 61%).

15 "H-NMR for the product 12j (CDCls, 500MHz): § 10.35 (s, 1H), 7.35 (s, 1H), 6.74 (s, 1H),
6.67 (s, 1H), 5.72-577 (q, 1H, J =8.5 Hz), 5.52 (m, 1H), 5.00-5.04 (t, 1H, J = 9.5 Hz), 4.57-4.64
(m, 2H), 4.46-4.57 (m, 3H), 4.23 -4.25 (m, 5SH), 4.08-4.11 (d, 1H), 3.88-3.90 (m, 1H), 3.65-3.69
(m, 1H), 3.32-3.37 (m, 1H), 2.92-3.05 (m, 2H), 2.88-2.92 (m, 1H), 2.66-2.74 (m, 1H), 2.40-2.53
(m, 2H), 2.26-2.35 (m, 3H), 1.80-2.05 (m, 3H), 1.48- 1.68 (m, 3H), 1.26-1.48 (m, 6H), 1.08-1.13
20 (m, 2H), 0.90-0.94 (m, 1H). ESI-MS (M+H"): m/z calculated 776.3, founded 776.4.

Example 49
Synthesis of compound 12k

Compound 11k (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
25 (69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnight until completed.

The reaction mixture was worked out and concentrated.

The obtained solid was dissolved in 10mL of anhydrous dichloromethane, DBU (61.0mg,
0.40mmol) and RSO,NH; (0.363mmol, R = cyclopropyl) were added and stirred at room
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10(M+H): m z cal cul ated 407. 3, founded 407.5. Exanple 65 Synthesis of
conpound 21la The synthetic procedure starting with internedi ate
17 is theweana/®ms7s7n Exanpl es 16-47 for 15preparati on oPCTZav00k707021. 0
mol  saamhperbmrgoepaicht whitd colpleasd. Phie rehctbai mdinyre 3ehs vpriodd gt add ptiri 2ddabyfissh
obtained. Confirmed by ESI-M5 (MtH): m z cal cul ated 669. 3, founded 669. 4.
Exanpl eoBanisionethasitke mrbdeas ik (iing Dheld033¢).synt het i ¢ procedure starting
with internmediate 17 is the same as in Exanples 16-47 for preparation of

12a-12h in Tﬁiﬁ‘fg s G iAAE LB Iyl i

pr oduct Zlb}iwas 0 llttg;éﬁgdéﬁc@r%ﬂr rre%l’eslg)gl)%)é ﬁ/és'gﬁ/&%lﬁ)h?gé Eﬁ??&@?‘gﬁ 2%% 3,
foundeds &8@, 1), Bx@MR! BHP 8. 7455y6\th eRi)S 536 (ROTRPUWIGH-BDS (1, 1H, J FRes pynuheti 64
procedure starting with internediate 17 is the sane as in Exanples 16-47

f or spr gpashHl)j op-af26 2arHR . 1034 13 @miivH), 358838 011w, pHEBasee3.88 ¢m, B}, 6r33-3.38
purification, 49 ng of product 21c 83 WD 2011/091757PCT/ CN2011/ 070702 was
obt ai nddh, 180:3.90-8éld (b 3HSI 2. MS(ni, i) 2.4087225 lc@h,cldiDa 63-2643(n8, 1H)o2 A8 EB 46438, 4.

Exanpl e 68 S)fnt hesi s _of conpound 21d 5The synthetic procedure starting with
i nt er metiat 817073 @n.t4hb. $44d (i #tRx htpt k4O tts-4D. 1 98-l epardlh 880 900%- 12h

was obt AP ST o Anba B BereRast Ry Bil 2 cul s ed 689, 3, Founded

683. 4. Exanple 69

10 Example 50
Synthesis of compound 12m

Compound 11m (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
(69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnight until completed.

The reaction mixture was worked out and concentrated.

15 The obtained solid was dissolved in 10mL of anhydrous dichloromethane, DBU (61.0mg,
0.40mmol) and RSO,NH; (0.363mmol, R = cyclopropyl) were added and stirred at room
temperature overnight until completed. The reaction mixture was worked out and purified by flash

column to obtain the product 12m (61mg; Yield: 52%).

"H-NMR for the product 12m (CDCl;, 500MHz): § 10.38-10.41 (d, 1H), 7.51-7.55 (d, 1H, J =
20 20 Hz), 6.94-7.05 (m, 2H), 5.73-5.79 (m, 2H), 5.54 (m, 1H), 5.02-5.06 (t, 1H, J = 9.5 Hz),
4.75-4.85 (m, 2H), 4.54-4.64 (m, 3H), 4.29- 4.33 (t, 1H, J = 11 Hz), 4.08-4.10 (d, 1H), 3.85-3.89
(m, 1H), 3.65-3.68 (m, 1H), 3.31-3.36 (m, 3H), 2.73- 2.74 (m, 1H), 2.51-2.52 (m, 2H), 2.27-2.36
(m, 3H), 1.72-2.02 (m, 4H), 1.27-1.66 (m, 9H), 1.09-1.13 (m, 2H ), 0.91-0.95 (m, 1H). ESI-MS
(M+H"): m/z calculated 736.2, founded 736.4.

25

Example 51
Synthesis of compound 12n

Compound 11¢ (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI

78



10Synt hesi s of conpound 21e The synthetic procedure starting with
internmediate 17 is the sane as in Exanples 16-47 for preparation of 12a-12h
in 1.0 nwD2etAale7s0 prepare 2le. After purification, 6BCERNd1IIgrowact 21e
was 0bt(69 Bed, 0 3bmmol, 2eq.) was allddd MdRtited at ft@npfeﬁqbﬂmlturabeelﬁl@ﬁﬁﬂt&il completed.
5001\'111z): 6 10. 60(s 1H), 7.10 (s, 1H), 6.61-6.74 (m3H), 5.95 (s, 2H),
5. 65-5. ﬁ@rémﬂomlﬂ)lxt%@w&swog@d@m aMoncmt%cB 09 (m 1H), 4.65-4.68 (m 1H),
4.41-4.56 (m 4H), 3.88-3.91 (m1H), 3.47-3.53 (m 2H), 3.19-3.26 (m 1H),

?m0]7. H§ S, 21@116 é)%ta%{i%oﬁé lr_\;gl%lle'_&/%s d%s&@ve@?n léllﬂbof %nﬁ;%%&u@cﬁgﬂl?f' H’e%}}%ng BA é (%896

(M 2H)(61 BSlg; okt ind W 90 2L RinAoIBR = gycw P oRETdchd 304 | Bapliood
Synt heS| S ofg conmpound 21f The synthetic procedure starting with
i nt ér madinpéretute ovesnighieursdvematktddn Thx seapti@smikGuréd Tvak avorkedparaad ponfiaf byl@ashl2h
in 1.0 nmol scale to prepare 21f. After purification, 63 ng of product 21f
25was aiotmesdobtdio hife progect dPn ESImy/E 1€l %).n z cal cul at ed 669. 3,
founded669.5. WO 2011/ 091757PCT/ CN2011/ 070702 Exanple 71 Synt hesis of
conpoun i d F I
glﬁﬁﬁzt for the roﬁﬁ&f’»ﬁ 1L, CoPR A% 81@2?%%12{?@8%;95 l@\’bﬁ% 6‘6‘)56079;(%};re

scale i same I'n Exanpl es 7-47 pre ion o h to pr

27a. Aty spatd f4 tuq 597 @, PHYA40Y-5 abisai pe@n, SH), 4.39 (M 1IHNWR
f or the product Zgﬁ 0%013 5031\ HI?Iz) ?77?3(71 ()‘5 1H), gm )s, ( P

5.97-5.081-625 (2H)5H)53 80-35867@n,( 1)), D190-2.53 Bh; SHR72.45v2. SbH), 351);3-1521279 (rm 3HH)
4.83-4.86 (m 1H), 4.51-4.62 (m 4H), 3.80-3.83 (m 1H), 3.78-3.79 (m 1H),
3. 52- 3.1580-(,%5 (0HpH),3L.061 39081 CHY), 168 (m;zus)a 13- 1. sw ?H)aa 229@951(1)111 25Hp, 4H),

2.23-2.35 2.00-2.08 3-1.72 1. 38- m 8H),
Tor. 80- 103 o, 3190250 Sitem AHHESTIS (METE il selcnlsipas 36t dpinden 88614,
Exanpl e 72 Synthesis of conpound 27b The synthetic procedure

starting with SM7 in 5.0 nmol scale is the sane as in Exanples 157-47 for
preparation of 12a-12h to prepare 27b. After purification, 83ng of product
27b was Example 52

Synthesis of compound 12p

15 Compound 11d (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
(69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnight until completed.

The reaction mixture was worked out and concentrated.

The obtained solid mixture was dissolved in 10mL of anhydrous dichloromethane, DBU
(61.0mg, 0.40mmol) and RSO,NH; (0.36mmol, R = cyclopropyl) were added and stirred at room
20  temperature overnight until completed. The reaction mixture was worked out and purified by flash

column to obtain the product 12p (65mg; Yield: 67%).

"H-NMR for the product 12p (CDCl;, 5S00MHz): § 10.28 (s, 1H), 7.00 (s, 1H), 6.87 (s, 1H),

6.75 (s, 1H), 5.70-5.72 (m, 1H), 5.45 (m, 1H), 4.97-5.09 (m, 2H), 4.52-4.63 (m, SH), 4.35-4.38 (m,

1H), 4.14-4.22 (m, SH), 3.83-3.84 (m, 1H), 2.88-2.91 (m, 1H), 2.44-2.53 (m, 3H), 2.17-2.27 (m,

25 3H), 1.76-1.91 (m, 4H), 1.57 (m, 1H), 1.37-1.51 (m, 7H), 1.28 (s, 9H), 1.06-1.13 (m, 2FH),
0.89-0.93 (m, 1H). ESI-MS (M+H"): m/z calculated 786.3, founded 786.4.

Example 53
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obt ai ned. 1-H NWR for the product 27b (CDC13, 5001\'ll1lz): 6
6.72-6.76 (m 2H), 5.71-5.72 (m 1H), 5.36-5.37 (m 1H), 5.15-5.17 (m 1H),
4. 84- 4. 85w0np111a9)7574. 53-4. 61 (m 4H), 4.25 (s, 4H), 3. 79C3/B20(1n7070k]) ,

3. 51- 3. HdtHesis of thmpaurd32g. 04 (m 2H), 2.89 (s, 3H), 2.48-2.49 (m 1H),
202.24-2.35 (m 2H), 1.93-2.03 (m 3H), 1.69-1.73 (m 1H) 149151(m

7 cai ol a0 RS dorelinln T el i sty 27

25The I, r nme
2o USRS B2 RS cﬂn%w%&gggﬂﬁgﬁr;e% & z\fffdg?@éﬁ

purifi qabiegio odldmtRfprodRewed. y2elg M85 obtai ned. Confirmed by ESI-M5 (MHH):
m z cal cul ated 630 3, founded 630 5 WO 2011/091757PCT/ CN2011/ 070702
Exarrpl e 74 nt Si s conmpound 27- Ref e synth

oy it ki ihgpd 2«14@9%:.59@?4%95% & T @%E afn 35 IS,
CIARCE CIEN [k et e 2‘5&? e 3l ), SUh T BHLS S ! %ﬁg%g?od%ét%le

(CD013 13@09365394 %“? 1%1? ”2! 24111% 11@21936827997 5“2 92"?5& ﬁ-l)7 r?jm
2H) g 28%3— gnm{)} mw%!ﬂ) 2H§ 18ﬂr rgzg{)( msiﬁbiﬂ)mf é 43- 13Q’ﬁ§)r (g,H)zlah,% 120?6 %2(5%{)52 El)ﬁ m

2 24 2.(36J €M7 BH)3H)20 002, 1H) (BRI-MBM+H §:8n/k. oﬁ&u(anad 2H)3, fdurdl8d I483. (m 2H),
1.27-1.38 (m 5H), 1.07-1.31 (m 2H).ESI-M5 (MtH): m z cal cul ated 632. 3,

founded 632.4. Exanple 75 Synthesis of conpound 27-Ref-2 15The synthetic
procedure starting with SM7 in 5.0 nmmol scale is the same as in Exanpl es

Example 54
Synthesis of compound 12r

Compound 12d (0.18mmol) was dissolved in 20mL HCI-Et,0 (2N) and stirred at 30°C
until completed to obtain de-Boc product, followed by reacting with another reagent iPrOC(O)Cl

15  (1.2eq) to obtain the product 12r. yield: 76%.

"H-NMR for the product 12r (CDCls, 500MHz): § 10.35 (s, 1H), 7.26 (s, 1H), 6.68 (s, 1H), 6.57 (s,
1H), 5.92 (s, 2H), 5.67 (q, J = 8.1 Hz, 1H), 542 (s, 1H), 4.95 (t, J = 8.1 Hz, 1H), 4.58 (m, 5H),
4.29 (m, 2H), 3.81 (m, 1H), 2.86 (m, 1H), 2.42 (br, 3H), 2.24 (m, 1H), 1.77 (m, 4H), 1.58-1.25 (m,
18H), 1.07 (m, 2H), 0.90 (m, 1H). ESI-MS (M+H"): m/z calculated 770.3, founded 770.4.

20

Example 55
Synthesis of compound 12s

The synthetic procedure is the same as in Examples 48-50 starting 10f with in 0.3 mmol
scale. Finally, 32 mg of product 12s was obtained, and confirmed by ESI-MS (M+H"): m/z
25 calculated 770.3, founded 770.4.

Example 56

80



7-47 for preparation of 12a-12h to prepare 27-Ref-2. After purification,
61ng of product 27-Ref-2 was obtained. Confirmed by ESI-M5 (MtH): m z
cal cul at ea0@88/@1757ounded 658. 4. Exanple 76 20 Synt hesi #cofcneorpoemd 30a
Cheni cayn8ikit 3 cohpdund 1200mol ), sul fonanmi de (SM 8a, 1.1leq) and DWVF (80mnL)
were added into 250nL flask reactor, followed by addi ng coupl i ng reagent
EDCI (1.3eq) tok mdalon at 55 unt i eatl
mixture s Vs RAHegs P st B Braties BBl §yh AL 0o ity
B0¢ 0 WRCMEIFCH THE o 2 Ded9%nd 3ofbmet 6 Es18380 ayARYhizgh
%H?ie'e dx{g & b QJrH&dc‘P s O AP bBYa e%Agnan drY hmedl! &) & %(1\;1 Wi

was puril ypre tron in hexane-Et dried direct next
step. Eglculdeed Mo, foulded gab aul at ed 533. 2, founded 533. 2. I n the presence
of coupling reagent HATU (1.3eq) in DVF (1 OnL), conpound 29a (60nyg,

0. 1mm|) was reacted with another acid derivative SM14a to obtain product
30a’ After WD 2011/091757PCT/ CN2011/ 070702 purification by falsh colum,
39ny of 30a was obt ai ned. 111- lN for the product 30a (CDC13,
5001\'111z): 6 9.98 (s, 1H), 9.39 (A8 77 (m 1H), 8.56 (m 1H), 8.19
(d, J= 9.0 Hz, 1H), 7.32 (s, 1H), 6.89 (m 1H), 6.71 (s, 1H), 6.67 (s, 1H),
5. 95-5. %tKedisOﬂcoﬁpduﬂleZuZH) 5 72 5.81 (m 1H), 5.26-5.30 (m 1H),
5.13-5.16 (m 1H), 5.40 (s, ,463470m2|—|) 4.52-4.60 (m 3H),

g’ g? g’ gg E @he%%fheéc é%c&dl.égls(tﬂe saﬂl_s asjlg%dcg%ﬁ)le%lj)é% S@St%%ng 1@%&@1‘[&1@% mmfl 95

2 ' Q. 1 23
Ellr—nb | gbsgaglgtlﬁé%l(%% 11%?}") &O%;SCIT ii%/lé %J[a% E/Rtle_l')ﬁl?b: nl:- A idmeLoy BBI- N} &M]FHz? z31 (m

m z cal cul'ated 89 ounded

89105 IRk &1 077 fSyHetigsd g of conmpound 30b The synthetic procedure was
carried out as the sane as in Exanple 76 for preparation of 15 conpound
30b. After purification, 46ng of product 30b was obtai ned.

111-NMR for the product 30b (CDC13, 500MIz): 6 9 99 (s, 1H), 9.39 (m 1H),

8.76 (m 1H), 8.55 (m 1H), 8.19 (d,ExJa %gs , 7.24 (s, 1H),
6.87-6.89 (d, J= 8.6 Hz, 1H), 6.72 i 67 (s 1H), 5.95-5.96 (d, J=
5.1 Hz, 2H), 5.40 (s, 1H), 4.64-4.70 (m 2H), 4.53-4.59 (m 3H), 4.44-4. 49
(m 2H)Synthesig-of co@pguhd 12-Refl. 8 Hz, 1H), 3.86-3.89 (m 1H), 2.96 (s, 1H),
2.88 (m 1H), 2.04 (s, 1H), 1.95 (m 2H), 1.85 (m 1H), 1.53-1.73 (m 9H),

1.17-1.35 ) ey
393, 4, T outeB bu-GREGvE g Thag oty gt W T il ente, 35
15 (69.8mg, 0.36mmol, 2eq.) was added and stirred at room temperature overnigh until completed.

The reaction mixture was worked out and concentrated.

The obtained solid was dissolved in 10mL of anhydrous dichloromethane, DBU (61.0mg,
0.40mmol) and RSO,NH; (0.363mmol, R = cyclopropyl) were added and stirred at room
temperature overnight until completed. The reaction mixture was worked out and purified by flash

20 column to obtain the product 12-Ref (62mg; Yield: 53%).

'H-NMR for the product 12-Ref (CDCI3, 500MHz): & 10.28-10.29 (d, 1H), 6.87-7.07 (m, 3H),
5.72-5.74 (m, 1H), 5.48 (br, 1H), 4.99-5.03 (m, 2H), 4.58-4.79 (m, SH), 4.42 (m, 1H), 4.21 (m,
1H), 3.83-3.85 (m, 1H), 2.90-2.93 (m , 1H), 2.48-2.57 (m, 3H), 2.27-2.30 (m, 1H), 1.88-1.97 (m,
2H), 1.67-1.79 (m, 2H), 1.45-1.58 (m, 6H), 1.34 -1.40 (m, 2H), 1.27 (s, 4H), 1.24 (s, SH),
25 1.08-1.15 (m, 2H), 0.91-0.94 (m, 1H). ESI-MS (M+H"): m/z calculated 732.3, founded 732.5.

Example 59
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The synthetic procedure was carried out as the sanme as in Exanple 76 for
preparation of conmpound 30c. After purification, 41ng of product 30c was
obt ai ned.wO20U19NWR f or t he product 30c (CDCLl3, 500M | zpPCTENRO11B70708, 1H),
9. 26 ( Synitdis oBcdmpéund I84), 8.57 (m 1H), 8.34-8.36 (m 1H), 7.31-7.32 (m
1H, 6.76 (m 1H), 679(m lH) 5.92 (m 1H), 5.39 (s, 1H), 5.30-5.33 (m

1;H)40 2 ig (5 5 é_%mndil%5(3 mm ol was?g%sr}?l !ﬁ?m %ﬁ&n?;]%&m;tﬁﬂﬂ_bo reglgg% B(zoﬁ_.gr%lll_%
Fol15Wad by §8di n / . | o Qbtdin t d
1.89 (Rgkd XMBZE?F}T]H% a%géFepﬁg/éﬂ\d%Qé%i &%Q%Q&)H % %}n%ﬂ %EQ e 8adct67

(m 1H), 1.44-1
[ ( MtH) Hisa (Yield:cRbouEST-85 QASHA). nﬂ@éﬁl@lﬁ&e@ﬂﬁl—ﬂf@@@@@h% 49 5Synt heSI s of

conmpound 30d The synthetic procedure was carried out as the sanme as in
Exanpl e 76 for preparation of conpound 30d. After purification, 38ng of
pr oduct 30d was obt ai ned. 111-NWR for the pr oduct 30d

(CDC13, 500M1z): 610.38 (s, 1H), ]Lz?agg@ 6% , 8.74 (m 1H), 8.57 (m 1H)),

8.34-8.36 (m 1H), 7.30-7.32 (m 1H 560m 1H), 6.64-6.71 (m 1H), 5.90

(m 1H), 10 5.39 (s, 1H), 5.30-5.32 (m 1H), 5.13-5.15 (m 2H), 4.73-4.75

(m  1H)Synthe§id of cym@dind Wb46- 4. 52 (m 2H), 4.37-4.39 (m 2H), 4.27-4.29 (m

4H), 2.88 (m 1H), 2.46 (m 1H), 2.23 (m 2H), 1.87-1.90 (m 6H), 1.78-1.80
gkl

(14 LSty o s b AR ER) el 3>

Sy nt h eSbRowld 69 %H&’i‘ﬂ@ n @Ql%rophenyl-lﬂ?ﬁaté YRl R&lhgoRt %ﬁ%&l’?%ﬂ’gﬁcﬁg?ﬁq BWbt&R

the sane as 1 n Exanple 76 for preparation of conpound

puriiof i ahé pductHIHY Yadld:B3osUESI-RE(MaH " p bt/ atdladated 732 BMBuh@sd 13263 pr oduct 30e
(CDC13, 500M1z): MD.39 (s, 1H), 9.27 (s, 1H), 8.74 (m 1H), 20 8.57 (m
1H), 8.38 (m 1H), 7.30-7.32 (m 1H), 6.78 (m 1H), 6.69-6.74 (m 1H), 5.99
(s, 2H), 5.87-5.95 (m 1H), 5.40 (s, 1H), 5.31-5.34 (m 1H), 5.12-5.14 (m
2H), 4.73-4.76 (m 1H), 465466(%%@1&3 .47-4.58 (m 3H), 4.37-4.42 (m
1H), 2.88 (m 1H), 2.47 (m 1H) , 1.89 (m 3H), 1.78-1.80 (m
4H), 1.65-1.67 (m 1H), 1.42-1.47 (m 2H), 1.14-1.23 (m 6H), 1.03 (s, 9H),
0. 84- 0. B&thems oBEpmp@&ESBId-1¥8 [ (MrH) +] : m z cal cul ated 891.4, founded 891.4 25
Exanpl e 81 Synthesis of conpound 30f The synthetic procedure was carried

out as the S@‘&Iﬁpcﬁﬁdiﬁd%m{l&) s TR0 REERAB B OB RERO (4N) to remove Boc group,
15 followed by adding p-chlorophenylsulfonyl chloride (1.3eq) in DCE (30mL) to obtain the product

16a (Yield: 81%). ESI-MS (M+H"): m/z calculated 832.2, founded 832.2.

Example 62
Synthesis of compound 16b

20 Compound 12d (3.0mmol) was dissolved in 30mL HCI-Et20 (4N) to remove Boc group,
followed by adding phenylsulfonyl chloride (1.3eq) ) in DCE (30mL) to obtain the product 16b
(Yield: 74%). ESI-MS (M+H"): m/z calculated 798.2, founded 798.3.

Example 63
25  Synthesis of compound 16¢

Compound 12d (3.0mmol) was dissolved in 30mL HCI-Et20 (4N) to remove Boc group,

followed by adding p-methoxyphenylsulfonyl chloride (1.3eq) in DCE (30mL) to obtain the
82



WO 2011/ 091757PCT/ CN2011/ 070702 conpound 30f. After purification, 43ng of
product 30f was obtai ned. 111-NMR for the product 30f
(CDC13, 580hvitaonzy: 69.97-9.99 (m 1H), 9.40 (s, 1H), 8CTEN2m1/0Z6902 8. 55
(m  1Hpro@icl 96¢ (Wield HJ9%Y EX2-MS 381-+H1): ritd)calcdlatd ($38.2,Hpynded 6%828.377 (m 2H),
5.92-5.97 (m 2H), 5.41 (s, 1H), 4.47-4.76 (m 7H), 4.21-4.26 (m 1H),
3.88-3.90 (m 1H), 2.84-2.91 (m 1H), 52.33-2.40 (m 2H), 2.21 (m 3H),
1.83 (m 1H), 1.55-1.65 (m 9H), 1.12-1.42 (m 6H), 0.96-1.03 (m 13H).
ESI-MS [ (MtH) +]: nmfz cal cul ated 893iﬁznhﬁH%Qed 893.5 Exanple 82 Synthesis
of conpound 30g 10The synthetic proceébre was carried out as the sane as in
Example 76 for preparation of conpound 30g. After purification, 26ng of

pr oductSy3thgsines coppeinded. Confirmed by ESI-MS [(MtH) +]: mlz cal cul at ed
919. 4, founded 919.4. Exanple 83 15Synthesis of conmpound 30h The
synisheti ¢ DVSMBHU(@@g){WPﬁ\/[PSMOﬁQ) Qbile Aded NLa FINE forldl @%ﬂ?ﬁgsmlighg) and
preparation of conpound 30h. After purification, 43ng of product 30h "Wwas
obt ai nedHATU (10.4g) into the readddir MMRufeoin icbevapdrashte tARENst#eBGE3,10 38 lies| DIEA:
69.99 (s, 1H, 9.38 (m 1H), 8.76 (m 1H), 8.56 (m 1H), 8.15-8.17 (m 1H),
7.10 (s,(123)L) ¢2a8addal, thedmixrd4vas sillodiedl ,to GoFB- ®mpbrafure. Th mistudd ws ,stin20
1H), 4.62-4.72 (m 2H), 4.52-4.60 (m 3H), 4.41-4.46 (m 2H), 4.16-4.21 ém
, 5H), 3.ogsmhgand rpongqdjrated \gulep raglucgdrpresye. Pheagactiorymixtuge Wag) wogkedoup ag

1H), 2.16-2.21 2H), 1.87 1H), 1.72-1.75 6H), .1.65-1. 68
%m) , ?wrlﬁ?géz(fﬁsh(l ugn{'%%gbtﬂl.msth% %a@?c)sglﬁé@ﬁugﬁé(é%g?)z%;g@?%bg ﬁ)SI 3
. - 1. . r . S, ) . - V. .
£5i e [Z(m~+‘f‘}:%ﬁ%°%‘lag%ﬁ%Ulﬁitf‘é‘gldﬁgg%? founded 921, 4. 25 Exampl e 84

Synt hesi s of compound 30j The synthetic procedure was carried out as the
sanme as in Exanple 76 for preparation of WD 2011/091757PCT/ CN2011/070702
conpound 30j. After purification, 43ng of product 30 was obtai ned.

111-NMR for the product 30j (CDC13, l>@ome$$: 6 9.98-10.02 (m 1H),
9.40-9.41 (m 1H), 8.75 (m 1H), 8.52-8.55 (m 1H), 8.18-8.21 (m 1H), 7.09

(S, 1HGyne80 cdRpéid ) . 6.79-6.81 (d, J= 8.0 Hz, 1H), 6.74-6.75 (d, J=
8.0 Hz, "1H) . 5. 42 (s, 1H), 4.67-4.76 (m 2H), 4.54-4.61 (m 3H), 5
4.42-4.49 (m 2H), 4.24-4.26 (t, J = 5.5Hz,. 2%21 4.16-4.20 %n@ 3H),

3. 87-3. 93 ( mhesppthetic gupcodugg stapngmysh inperagdiage is(thg sampg as in E3gmplese 6¢4 for
1H), 2.18-2.23 (m,2H. 1. m, 1H), 1.80 3H), 1.63-1.71_(m 5H),
185 1 GReiton 125 B i b ! el toragnt Ala i firiietoneq s Sfroduct

L0, 4 b B PR o Sl s D, 1

Example 66
Synthesis of compound 21b

20 The synthetic procedure starting with intermediate 17 is the same as in Examples 16-47 for
preparation of 12a-12h in 1.0 mmol scale to prepare 21b. After purification, 46 mg of product
21b was obtained. Confirmed by ESI-MS (M+H"): m/z calculated 683.3, founded 683.4.

Example 67
25  Synthesis of compound 21¢

The synthetic procedure starting with intermediate 17 is the same as in Examples 16-47 for

preparation of 12a-12h in 1.0 mmol scale to prepare 21¢. After purification, 49 mg of product 21¢
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10 Exanpl e 85 Synthesis of conpound 30k The synthetic procedure was
carried out as the sane as in Exanple 76 for preparation of conpound 30k.
Af t er purwDi2entdoorsy 42ng of product 30k was obtai ned. 1BCTICNIVR/F7@I02t he
product vaBlob(aGiadl GonfH@dd HyZ) SI-MB. (B6+H 9; mld-dalcu®at@V 643, fatfhded®434. (m 1H),
8.57 (m 1H), 8.34-8.37 (m 1H), 7.30 (m 1H), 7.08 (m 1H), 6.98 (m 2H),
5.92 (m 1H), 5.41 (s, 1H), 5.30-5.33 (m 1H), 5.13-5.15 (m 2H), 4.75 (m
3H), 4.65-4.68 (m 1H), 4.59 (m 1H), 4.47-4.51 (m 1H), 4.38-4.42 (m 1H),
2.87 (m 1H), 2.49 (m 1H), 2.37 (Mg, le§823 2.26 (m 1H, 1.89 (m 1H),
1.79 (m 4H), 1.67 (m 2H), 142145 rR H, 1.26-1.31 (m 4H), 1.14-1.19
(m 4H), 201.01-1.06 (m 12H). ESI-Ms [(MtH)+]: m z cal cul ated 865. 4,
foundecsygléﬁf%oﬁﬂm@d%dSynt hesis of conpound 30m The synthetic
procedure was carried out as the sanme as in Exanple 76 for preparation of

25cgnmpound 3O s AfHERE pRISEdrE %ﬁl@%l‘[ﬁﬁﬁ&ﬁ%ﬁla@ PALGhe é”ﬁ'f@é(!aiﬁ EQB@@&Q@-—M for
111-NWMR for the product 30m lz): 6 10.02 (m 1

1H), 6. satiohH)f, 120- B4 hmo:hlrﬁll&&&o é mid 25 Beatisn, dHng & §F3dukt 83
(m 1H z)lefaeszl% 69 (m 21H) 4, 4% 4a51 Zr)pnr]%aiH), 4, 1$r gurzo a(lm];l 1H), s 3.8 Iﬁ 3-3.85

(m 2H Zlﬂv%dotmneﬁl-ﬁjpnﬁrm@ KB STAMES, (M2:129: frm calddjated 65303, (fm,mctb&l)6,8334 63-1.72
(m 5H), 1.53-1.60 (m 5H), 1.49 (s, 9H), 1.34-1.37 (m 3H), 1.16-1.21 (m
WO 2011/ 091757PCT/ CN2011/ 070702 2H), 1.04-1.06 (m 4H), 1.00 (s, 9H),
0.97-0.99 (m 3H). ESI-M5 [(MtH)+]: nfz cal cul ated 887.4, founded 887. 4.
Exanpl e 87 Synthesis of conmpound 30mga e gynthetic procedure was carried
out as the same as in Exanple 76 for preparation of compound 30n. After
purification, 43ng of product 30n was obt ai ned. 111- NWR
f orl0f heSypihsas of caDpoyrddde3, 500M 1z): 6 10.10 (s, 1H), 7.39 (s, 1H), 6.94

(m 12') 52- Eﬁ%W%t%%ced&re4%3ﬁlnaQNH%Wt@zrlbedl(azf !ﬁ k%t’hwalpﬁ]ag mﬁ'a'%ﬂpk% 1% ‘b?é%(m
g'lr_nl) 1H)p?g%_(r% (0212?&)2?1 (12685(11’(!_(% ica?%] ?oogilgé?re %Ii‘éﬁg%m Cat}(fll %3 Aﬁ%%g%buctgzﬁ??

1.03-1.08 bMinat) . 1.03 (s, 9H), 0.98-0.99 (m 3H). ESI-M5 [(MtH)+]: m z
cal cul ated 865. 3, founded 865.4 Exanple 88 Synthesis of conpound 30p

'H-NMR for the product 21e (CDCL, S00MHz): & 10.60 (s, 1H), 7.10 (s, 1H), 6.61-6.74

15 (m,3H), 5.95 (s, 2H), 5.65-5.69 (m, 1H), 5.26-5.29 (m, 1H), 4.98-5.09 (m, 1H), 4.65-4.68 (m, 1H),

4.41-4.56 (m, 4H), 3.88-3.91 (m,1H), 3.47-3.53 (m, 2H), 3.19-3.26 (m, 1H), 3.07 (s, 1H),

2.96-3.01 (m, 1H), 2.90 (s, 3H), 2.50-2.64 (m, 1H), 2.24-2.28 (m, 1H), 2.04-2.16 (m, 3H),

1.67-1.99 (m, 4H), 1.08-1.49 (m, 8H), 0.86-0.96 (m, 2H). ESI-MS (M+H"): m/z calculated 657.3,
founded 657.4

20

Example 70
Synthesis of compound 21f

The synthetic procedure starting with intermediate 17 is the same as in Examples 16-47 for
preparation of 12a-12h in 1.0 mmol scale to prepare 21f. After purification, 63 mg of product 21f
25 was obtained. Confirmed by ESI-MS (M+H"): m/z calculated 669.3, founded669.5.
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15The synthetic procedure was carried out as the sane as in Exanple 76 for
preparation of conpound 30p. After purification, 33ng of product 30p was
obt ai ned.wo2alvMWVR7f or t he product 30p (CDC1l3, 500M | z) PCH/CN20DH7(B®2 1H),
8.65 (m 1H), 8.08 (m 1H), 8.01 (mExhmple719 (m 1H), 7.67 (m 1H), 7.58
(m 1H), 748(m lH) 7.40 (m 1H), 6.68 (m 1H), 6.62 (s, 1H), 6.44 (s,
1H), 5 63 (s, 1H), 5.40 (s, 1H), 4.44-4.62 (m 4H),
204, 37- HHE?SI(Sr%f é?ﬂg) Sl o3 § 01 (m 1H), 3.83 (m 1H), 3.26 (m 1H), 2.96
(m 1H), 2.46 (m 1H), 2.35 (m 1H), 1.86 (m 1H), 1.56-1.65 (m 4H),
1.46-1.48 (riihezlsiyi)ltheﬂic 39}c¢d142 s(ammng4w)th SMg9in () nBid)l, scdle 99tht. At (anin EbpmplRs 84
(s, 9H, 72 (m 3H). ESI-M5 [(MtH)+]: m z cal cul ated 977.4, founded
977. 4. éxﬁmreprsgar%syﬂf haasil2h 49 peempodal Afer purificatipr epg W pPredugt déeaase
was carr(lged out as the same as in Exanple 76 for preparation of conpound
30q Af O rification, 39ng of product 30g was obtained. Confirmed by
ESI-M5 [(MtH) +]: m z cal cul ated 891.4, founded 891.5.

"H-NMR for the product 27a (CDCls, 500MHz): § 6.71 (s, 1H), 6.66 (s, 1H), 5.97-5.98 (s, 2H),

5.70-5.73 (m, 1H), 5.31-5.37 (m, 1H), 5.13-5.17 (m, 1H), 4.83-4.86 (m, 1H), 4.51-4.62 (m, 4H),

3.80-3.83 (m, 1H), 3.78-3.79 (m, 1H), 3.52-3.54 (m, 1H), 3.06-3.09 (m, 1H), 2.90 (s, 3H),

2.48-2.49 (m, 1H), 2.23-2.35 (m, 2H), 2.00-2.08 (m, 4H), 1.63-1.72 (m, 2H), 1.38-1.51 (m, 8H),
10 1.80-1.82 (m, 3H). ESI-MS (M+H"): m/z calculated 658.3, founded 658.4.

Example 72

Synthesis of compound 27b

The synthetic procedure starting with SM-7 in 5.0 mmol scale is the same as in Examples
15 7-47 for preparation of 12a-12h to prepare 27b. After purification, 83mg of product 27b was
obtained.

'H-NMR for the product 27b (CDCl;, 500MHz): & 6.72-6.76 (m, 2H), 5.71-5.72 (m, 1H),
5.36-5.37 (m, 1H), 5.15-5.17 (m, 1H), 4.84-4.85 (m, 1H), 4.53-4.61 (m, 4H), 4.25 (s, 4H),
3.79-3.82 (m, 2H), 3.51-3.53 (m, 1H), 2.93-3.04 (m, 2H), 2.89 (s, 3H), 2.48-2.49 (m, 1H),

20 2.24-2.35 (m, 2H), 1.93-2.03 (m, 3H), 1.69-1.73 (m, 1H), 1.49-1.51 (m, 2H), 1.27-1.38 (m, 3H),
1.06-1.14 (m, 2H), 0.80-0.88 (m, 3H). ESI-MS (M+H"): m/z calculated 672.3, founded 672.4.

Example 73

Synthesis of compound 27¢

25 The synthetic procedure starting with SM-7 in 5.0 mmol scale is the same as in Examples
7-47 for preparation of 12a-12h to prepare 27¢. After purification, S7mg of product 27¢ was
obtained. Confirmed by ESI-MS (M+H"): m/z calculated 630.3, founded 630.5
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WD 2011/ 091757PCT/ CN2011/ 070702 Exanpl e 90 Synthesis of conmpound 30r
The synthetic procedure was carried out as the sane as in Exanple 76 for
pr epar at iwo 20fv@®esapound 30r. After purification, 44ng eCTEMN20UMOBOr was
obt ai ned. 111- NVR f dixatnfjde pdoduct 30r (CDC13, 5001\'Il11z):
6 10.51 (s, 1H), 7.65-7.67 (d, J = 7.4 Hz, 2H), 7.47-7.51 (m 2H),
7347 6.98-6.99 (m 1H), 6.54 (s, 1H), 6.30 (s,
%"?t%"élsfﬁfom%o‘ﬁg"zzﬁ ﬁk&z 5.45 (s, 1H), 4.55-4.63 (m 3H), 4.46-4.49
(m 1H) .19-4.26 (m 2H), 405407(m 1H), 3.85-3.87 (m 1H), 3.18 (m
1H), 2.96 (riﬂheldyi)l‘gheﬁc 68)c(3¢hqre]s’td)’t,1ng2w42 SMR7 i0H).0Q nﬁﬁlﬂl.sBdIle(lmhe]shi)n,ea&iﬁEXamﬁlks
(m 2H, 51-1.55 (m I»Q 1.25-1.37 (m 5H), 1.0_8-1_.135 , 0.99 (s,
9H), O. §547( far [@eparatps) of\kZar Y 2iq) prepara27-Refl Adieaperfiopipng8 mgmﬁcmﬂt@tzﬂ-&f
Exarrpl e 91 ?ént t&e5| s of compound 30s 15The synthetic procedure was carried

out Jas t'é as in Exanple 76 for preparation of conpound 30s. After
purification, 37ng of product 30s was obt ai ned. 111-NWR for

the product 30SNHIEDRE 3he bkt Ak : (C@Clp SBeMR): & id.1- 78431Qn(IH) §Hp.7.07 B4 B8
(t, J =9.0 Hz, 2H), 7.76-7.78 (m 1H), 7.66-7.67 (m 1H), 7.59-7.62 (m

1H), 7.%1-3. 754n(, ritﬂ);LE-l)38 B3D 8 i), 13)3-56 84, [19), 41&4}4 88.(24 165, 4 TP, 775(18,82}5) 91
(m 2H), 5.72 (s, 5.49 (s, 1H), 5.41 (s, ., 20 4.59-4.66 (m 3}

4. gg ? Aq7- (1{?10 (!EH)QZH)A §934842(4n(1gﬂ) 2;@5 31@,8 . JLHOlS3 #rp - 5oH, 131)85—09 380)9 (pq 1

? i ek Gig Ty 589 155300 on 48 57 tihaath, %@4{%6? 1. Gebdtt 48" %2%)—% |
o7t SseShie @ S Eeli eR g dagobranmoen FoF i el alec S bEAETE

was carji,ediq AN, 5B s3S4i N Exanple 76 for prepar atl on of conpound
30t. After CulféllR dia%atlo% g%ng of product 30t was obtained. 92 WD

2011/ 091757PCT/ CN2011/ 070702 1H NMR for the product 30t
(CDC13, 500M1z): 6 10.05 (m 1H), 7.32 (s, 1H), 6.71 (m 1H), 6.63 (m
1H), 6.59 (m 1H), 5.96 (m 2H), 5.39(s, 1H), 4.91 (m 1H), 4.43-4.66 (m
7H), 4.19 (m 1H), 3.87-3.95 (m 1HEX2®M8T3 77 (m 1H), 2.93 (m 1H), 2.49
(m 1H), 2.33 (m 1H), 1 96 (s, 1H), 1.81 (m 1H), 1.71 (m 3H), 1.57-1.63

(m 6Hs nﬂhe&@o(fm)mﬁwnd 122Ref-3, 3H), 1.15 (s, 2H), 1.11 5(s, 3H), 0.99-1.04
(m 18H) ESI-M5 [(MrH) +] : mz cal cul ated 899.4, founded 899.4

15 The synthetic procedure starting with SM-7 in 5.0 mmol scale is the same as in Examples
7-47 for preparation of 12a-12h to prepare 27-Ref-2. After purification, 61mg of product
27-Ref-2 was obtained. Confirmed by ESI-MS (M+H"): m/z calculated 658.3, founded 658.4.

Example 76
20 Synthesis of compound 30a

Chemical SM-13a (5.4g, 10mmol), sulfonamide (SM-8a, 1.1eq) and DMF (80mL) were
added into 250mL flask reactor, followed by adding coupling reagent EDCI (1.3eq) to keep the
amidation at 55°C until completed. The reaction mixture was worked out to obtain crude product
28a, followed by removing Boc group with HCI-THF solution to obtain 29a (3.7g, yield: 83%),

25  which was purified by precipitation in hexane-EtOAc and dried directly for next step. ESI-MS
(M+H"): m/z calculated 533.2, founded 533.2.

In the presence of coupling reagent HATU (1.3eq) in DMF (1.0mL), compound 29a (60mg,

0.lmmol) was reacted with another acid derivative SM-14a to obtain product 30a. After
86



Exanpl e 93 Synt hesi s of conpound 30v The synthetic procedure was
carried out as the sane as in Exanple 76 for preparation of 10conpound 30v.
Af t er purwDi2entdoorsy; 45ng of product 30v was obtai ned. PCT/CN2bkINVROROr the
pr oductpudificat{a¥31R]shTOQA, 3Phz)cf 360a Was @bta(ied. 1H), 7.23 (s, 1H), 6.72 (s,
1H), 6.64 (m 2H), 5.96-5.97 (m 2H), 5.38 (s, 1H), 4.97-4.98 (m 1H),

4.59-4.69 LA7- 4. 85 4. m .9 , 84
(10 2 R o e bt Sph PRofd sofbysy s S8 so f” e B 7Bk g
m 5 6 H , 7 1Z+%.19

i50m 20 1 P 1R g TS b B R Ty ot e 6
(m 3H)5.9ESlsNG, FEMHH 2] 2 723lsaauinatied) §29-530 (rﬁ,ﬂﬂ)?@.ﬁﬁ@.-lé(ﬁ%(@ﬂ?,' 2404,
Synt hesi s of conmpound 30w 20The synthetic procedure was carried out as the
san®s aslH)n 463apd €m/ GH)o#. Sprdein(mt BHN ©f3-dceidpenHBM20-ARL dd, pur il 18 Hat 11d)),
40nmg of product 30w was obt ai ned. 1H NMR for the product 30w (CDC13,
5001\ 13.8&3.91am1 OHD 2 § . 8¢ 10, 1K), Lo35-3 38 (1) 1 HEB 2736-2.43 (m1H)l), 280466, [, 128)(m,
5.96-5. 97 2 5. 38 , 1 4. 89 2H), 4.60-4. 69 2 4.47-4.51
G 2D, ABaing 15 |- 785 (bl 40d0 Q. ) 1 2931 iy 41L4P. 001 B i 21014
233 (gt rovn B89 hidlnated 891 4, founded 891 5

10 Example 77
Synthesis of compound 30b

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30b. After purification, 46mg of product 30b was obtained.

"H-NMR for the product 30b (CDCl, 500MHz): § 9.99 (s, 1H), 9.39 (m, 1H), 8.76 (m, 1H),

15 8.55(m, 1H), 8.19 (d, J = 9.0 Hz, 1H), 7.24 (s, 1H), 6.87-6.89 (d, J = 8.6 Hz, 1H), 6.72 (s, 1H),

6.67 (s, 1H), 5.95-5.96 (d, J = 5.1 Hz, 2H), 5.40 (s, 1H), 4.64-4.70 (m, 2H), 4.53-4.59 (m, 3H),

4.44-4.49 (m, 2H), 4.18-4.20 (d, J = 1.8 Hz, 1H), 3.86-3.89 (m, 1H), 2.96 (s, 1H), 2.88 (m, 1H),

2.04 (s, 1H), 1.95 (m, 2H), 1.85 (m, 1H), 1.53-1.73 (m, 9H), 1.17-1.35 (m, 6H), 0.96-1.03 (m,
12H). ESI-MS [(M+H)]: m/z calculated 893 .4, founded 893.4

20
Example 78
Synthesis of compound 30c¢
The synthetic procedure was carried out as the same as in Example 76 for preparation of
compound 30c. After purification, 41mg of product 30¢ was obtained.
25 "H-NMR for the product 30¢ (CDCl3, 500MHz): § 10.37 (s, 1H), 9.26 (s, 1H), 8.74 (m, 1H),

8.57 (m, 1H), 8.34-8.36 (m, 1H), 7.31-7.32 (m, 1H), 6.76 (m, 1H), 6.79 (m, 1H), 5.92 (m, 1H),
5.39 (s, 1H), 5.30-5.33 (m, 1H), 5.13-5.15 (m, 2H), 4.72-4.74 (m, 1H), 4.61 (m, 2H), 4.49 (m, 2H),
4.40-4.43 (m, 2H), 4.25 (m, 4H), 2.87 (m, 1H), 2.47 (m, 1H), 2.25 (m, 2H), 1.89 (m, 4H),
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25 1.64-1.69 (m 5H), 1.56-1.58 (m 5H), 1.36-1.37 (m 3H), 1.25 (s, 3H),
1.24 (s, 3H), 1.14-1.19 (m 3H), 0.97-1.05 (m 12H), 0.82-0.91 (m 3H).
ESI - M5 [ (WBHp#HJoo1m87z cal cul ated 873. 4, founded 873.5 WeCT/CN2011/070702

2011/ 09176 TRCTMCHEN 1116 DT G7 (2, EXanipd4e 198 (Gy 2Hhes1 3 1.af (mpfHQuUNeR 30KH). ESI-g
synthetic procedure was carried out as the same as in Exanple 76 for

pr epar dtMahD) df méoentalated 30%4, fapnded 9984 fi cation, 41ng of product 30x was
obtai ned. 51H NWR for the product 30x (CDC13, 500M1Iz): 6 10.09 (s, 1H),
7.34 (br, 1H), 6.71 (s, 1H), 6.65 (m 2H), 5.96-5.97 (m 2H), 5.38 (s, 1H),
5.05 (m 1H), 4.59-4.689 (m 2H), 4.49-4.52 (m 4H), 4.17-4.19 (m 1H),
3.96 (m 1H), 3.88 (m 1H), 3.68 (s.Ex3ple?992 (m 1H), 2.43 (m 1H), 2.34
(m 1H), 1.88 (m 1H), 1.64-1.69 (m 5H), 1.56-1.57 (m 5H), 1.35 (m 3H),

1.26 ( H, 1.17-1.20 2H), 1.01 (s, 9H), 0.88-0.89 (m 3H). ESI-M5
[ ( MPH) :%Ynﬁ}?ﬁlf O%QPIEH?Wed&g}AS. 4, 10founded 845.4 Exanpl e 96 Synthesis of
conpound 30y The synthetic procedure was carried out as the sane

as i n ExanplEhe/fynihefic praedi@twancadlied S@arnhel samS8ay in Bkirgple nar fof ipeeplatadion of
43mg of product 30y was obtained. Confirnmed by ESI-MS [(MtH) +]: niz
cal cul atcethpdikd 30d. fAdien geulfi@2ibn 43 SExaofypred @7 38¢ mahebiagnedf conpound 30z 20The
synthetic procedure was carried out as the sane as in Exanple 76 for

ggfg?;géi_ on 1of NRATRUAL 38 0GEDARYSbAMERY 98:383 Mr0b 2R QAYH! 8 I EmVAS),
8.57 (m, 1H), 8.34-8.36 (m, 1H), 7.30-7.32 (m, 1H), 6.82 (m, 1H), 6.64-6.71 (m, 1H), 5.90 (m, 1H),

10 5.39(s, 1H), 5.30-5.32 (m, 1H), 5.13-5.15 (m, 2H), 4.73-4.75 (m, 1H), 4.64 (m, 2H), 4.46-4.52 (m,
2H), 4.37-4.39 (m, 2H), 4.27-4.29 (m, 4H), 2.88 (m, 1H), 2.46 (m, 1H), 2.23 (m, 2H), 1.87-1.90 (m,

6H), 1.78-1.80 (m, 4H), 1.65-1.67 (m, 1H), 1.43-1.49 (m, 2H), 1.14-1.231 (m, 6H), 1.03 (s, OH).

ESI-MS [(M+H)']: m/z calculated 905.4, founded 905 4.

15 Example 80
Synthesis of compound 30e

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30e. After purification, 43mg of product 30e was obtained.

"H-NMR for the product 30e (CDCL;, S00MHz): §10.39 (s, 1H), 9.27 (s, 1H), 8.74 (m, 1H),
20 8.57 (m, 1H), 8.38 (m, 1H), 7.30-7.32 (m, 1H), 6.78 (m, 1H), 6.69-6.74 (m, 1H), 5.99 (s, 2H),
5.87-5.95 (m, 1H), 5.40 (s, 1H), 5.31-5.34 (m, 1H), 5.12-5.14 (m, 2H), 4.73-4.76 (m, 1H),
4.65-4.66 (m, 2H), 4.47-4.58 (m, 3H), 4.37-4.42 (m, 1H), 2.88 (m, 1H), 2.47 (m, 1H), 2.24 (m, 2H),
1.89 (m, 3H), 1.78-1.80 (m, 4H), 1.65-1.67 (m, 1H), 1.42-1.47 (m, 2H), 1.14-1.23 (m, 6H), 1.03 (s,

9H), 0.84-0.88 (m ,3H), ESI-MS [(M+H)]: m/z calculated 891.4, founded 891.4

25

Example 81
Synthesis of compound 30f

The synthetic procedure was carried out as the same as in Example 76 for preparation of
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Confirmed by ESI-MS [(MtH)+]: nmlz cal cul ated 907.4, founded 907.5. Exanple
98 25Synt hesis of conpound 30aa The synthetic procedure was carried out as
t he sane we 20n/@xsnpl e 76 for preparation of WO PCT/CN2011/070702

2011/ 09 rémpBGid IINM2A {3/ fufDicato ddpeuter@Naea30fAidserbtgned. f i cation, 31ng of
product 30aa was obtai ned. 111-NWR for the product 30aa

(CDC13, 500% 10..00 : 76- 7. ( = :
7.58-7. 62 (dHW@% tﬁﬁpmﬂiﬁt&’?@é@?: Z(SOME[.ZY'éﬁéi)%"g?%gﬂﬂ%h%(ﬁ(&z@ 87645
(S 1H)1 ( 32 ) : N ( L ( L

5 ot V) §@9 (&%H?@W&%{Q ‘?.3217@5 (n? 19@25?8611 ﬁll) %!’&5 6.57§§ fH) %?)z 5.97H5m
4 17 4. G HlH 3 b4 06 mlHH 3283+ % ( 3&@396 &l 10y 238, 912¢A311

%g (Js )186(3,(1)1681%%})2—{) 1(61({1))64(m g—l),jn

1 53 1 o8- (Zmo (314)2H),12 3B(th, 36D)( B3 24) 1H].. 265-1.630(n(, HH)2 H)12- 11421 Gn 1612)) 0(99-1.85]) ,
0.97-1.03 (m 15H). ESI-M5 [(MtH)+]: m z cal cul ated 1009.4, founded 1009.4
10Exangie 19H). FHtMES(d+B 1 lontht@D303 4, founded 898 ynt heti ¢ procedure was
carried out as the sane as in Exanple 76 for preparation of conpound 30ab.
After purification, 46ng of product 30ab was obtained. 111-NMR for the
product 30ab (CDC13, 500M1z): 6 10.49 (brs, 1H), 7.40 (brs, 1H), 6.68 (s,
15 1H), 6.64 (m 2H), 5.92-5.95 (m Bmplesdl (brs, 1H, 5.43 (m 1H),
5.28-5.30 (m 1H), 5.11-5.19 (m 1H), 4. 87 (m 1H), 4.55-4.64 (m 3H),
4.25-4.51 ém 3.92-4.04 (m 2H), 2.83 (m 1H), 2.28-2.39
(m 2HS YnﬁleQIGO%ﬁ?mR%nd (rn "1H), 1.67-1.81 (m 3H), 1.41-1.62 (m 5H),
1.30 (s, 9H), 1.12-1.26 (m 3H), 1.07-1.09 (m 3H), 1.03 (s, 9H), 0.86-0.99
(m103H) . ESIT}M&Rrb{H&&HmdcedmﬂezW@saéaeﬁdda@@Chs&Bé séme ho uNHetn§847.65f02 Qrdpsaiiph &f
100 Synt hesis of compound 30ac The synthetic procedure was carried out
as t he cvampeuad 30g Eﬁarrphﬁﬁ@eﬁiiohp%mgaﬁapradﬁ@rﬁﬂgfwasmmaimd BO0afirmedf beESI-MS
purification, product 30ac was obtained. 25111-NWVR for the product
30ac (dOd1E) ]smalczl)late@lﬁ g5opted 91914) | 6.63-6.68 (m 2H), 5.93-5.95 (m
2H), 5.39 (m 1H), 4.89 (m 1H), 4.33-4.59 (m 6H), 4.16 (m 1H), 3.92-4.00
(m 2H), 2.85 (m 1H), 2.32-2.39 (m 3H), 1.67-1.80 (m 5H), 1.52-1.62 (m
5H), 1.40-1.48 (m 3H), 1.30 (s, 9H), 1.13-1.26 (m 4H), 1.05-1.10 (m 3H),
1.04 (s, 9H), 0.89-0.99 (m 3H). ESIEMmfle8sH +]: WO
2011/ 091757PCT/ CN2011/ 070702 ml z cal cul ated 886. 4, founded 886.5. Exanple

10115 Synthesis of compound 30h

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30h. After purification, 43mg of product 30h was obtained.

"H-NMR for the product 30h (CDCl;, 500MHz): §9.99 (s, 1H), 9.38 (m, 1H), 8.76 (m, 1H),
8.56 (m, 1H), 8.15-8.17 (m, 1H), 7.10 (s, 1H), 6.89 (s, 1H), 6.84 (s, 1H), 6.73-6.75 (m, 2H), 5.40 (s,
20 1H), 4.62-4.72 (m, 2H), 4.52-4.60 (m, 3H), 4.41-4.46 (m, 2H), 4.16-4.21 (m ,5H), 3.85-3.88 (m,
1H), 2.84-2.91 (m, 1H), 2.36- 2.45 (m, 1H), 2.32-2.36 (m, 1H), 2.16-2.21 (m, 2H), 1.87 (m, 1H),
1.72-1.75 (m, 6H), 1.65-1.68 (m, 3H), 1.57-1.59 (m, 2H), 1.49-1.5 (m, 2H), 1.31-1.33 (m, 2H),
1.27 (m, 1H), 1.21-1.23 (m, 2H), 1.08-1.09 (m, 3H), 1.01 (s, 9H), 0.97-0.99 (m, 3H). ESI-MS
[(M+H)"]: m/z calculated 921.4, founded 921.4.
25

Example 84
Synthesis of compound  30j

The synthetic procedure was carried out as the same as in Example 76 for preparation of
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Synt hesi s of conmpound 30ad 5The synthetic procedure was carried out as the
sane as in Exanple 76 for preparation of conpound 30ad. After purification,
3lng of pwoadoc09sBad was obt ai ned. 111- KRR dNan11vdIe7opr oduct
30ad ( ClochpourdBOyl Aftgr puifit@ti®3 46mg dfidrodutt 2@) W, obidihed. 6. 88 (s, 1H), 6.81
(s, 1H), 6.72 (m 1H), 538(m 1H), 4.85 (m 1H), 4.59-4.68 (m 2H),

4 43-4.51 9 42

(m 1 2. a4-FMR G50 pg0 A GH. ot o5 2 éwﬁﬂi%%%ﬁﬁ%@
1

101 (& 2 S ﬁ%s@% B g P e e ety 4

founded/ 939 G2, 1@19a6ph% 0@, JW@PB@H? saf2 (%OIHPWH? $9&em, 2H), 4T§2;e4 8y (thhexj, C

procedure was carried out as the same’ as in Exanple 76 for preparation o

conpountBaae.(mARHRY 4.pandi X6 @ al +ansHA Di), 4)f16plr2)3d@¢,t3}3)oaé§7vm93 Ob} By @084-201

111-NWR for the product 30ae (CDCl3, 500M | z) 10.03 (m 1H), 7.19 (s,
1H), 6 (88 1H§ 21191)246 (80 19, 2.3642, 366(n®41f€)m2 lﬁl—a 23 5tn38H?zrﬂn8&Hp 118),078Q m, 3_LH-I),
4. 89 4.45-4.54 (

2i—|) 2 19@3 2796( rT?HhI—F)~,57'g;644(nZ 39). (o1, (Qan%ﬁ;q 34 ((TmZF&)A)l 1 Hh?? o, 221‘SIX m

2" BB B 20O (B S BB RS () it g 2,

[ (M+H) I founded 927.6 25Exanpl e 103 Synthesis of
corrpoun%lcgg(t%d%&% edggggfhetl c procedure was carried out as the sane as

ingxanple 76 for preparation of conpound 30af. After purification, 31ng of
product 30af was obtained. WO 2011/ 091757PCT/ CN2011/ 070702 111-NWR for the
product 30af (CDC13, 500M1z): 6 10.KxangSle83H), 7.20 (s, 1H), 6.70 (s, 1H),
6.58 (s, 1H) 5.97 (s, 2H), 5 74 (m 1H) 5.40 (br, 1H), 5.21-5.28 (m 2H),

5. 14-5. 6 4.44-4.55 (m 3H), 4.21-4.23 (m 2H), 3.87
(m 1H)Slyn %If;r%mli%n 25@‘7 (m 2H), 2.08 (m 1H), 1.94 (m 1H), 1.78 (m
1H), 140148(m 2H), 1.34 (s, 9H), 1.07 (m 2H), 1.02 (s, 9H). ESI-Ms
5[ (M+H) +] : riite syathetit pt@ddrdoy B, cabednoichs 146 s@n&ExaimpEaipld 7dyfiot peglamtioh of
conpound 30ag The synthetic procedure was carried out as the sane

as i n BEcampbend/30K. diftep pepagativn ot nag oflipodmp S0k avaShtinedf t er purifi cati on,
31lng of product 30ag was obtained. Confirnmed by ESI-M5 [(MtH) +]: niz

calgul at ed Ag8\gr FQUREGH A8 36k (CDCLs, 500MHz): 51036 (s, 1H), 9.27 (m, 1H), 8.74 (m,
1H), 8.57 (m, 1H), 8.34-8.37 (m, 1H), 7.30 (m, 1H), 7.08 (m, 1H), 6.98 (m, 2H), 5.92 (m, 1H),
5.41 (s, 1H), 5.30-5.33 (m, 1H), 5.13-5.15 (m, 2H), 4.75 (m, 3H), 4.65-4.68 (m, 1H), 4.59 (m, 1H),
4.47-4.51 (m, 1H), 4.38-4.42 (m, 1H), 2.87 (m, 1H), 2.49 (m, 1H), 2.37 (m, 1H), 2.23-2.26 (m, 1H),
1.89 (m, 1H), 1.79 (m, 4H), 1.67 (m, 2H), 1.42-1.45 (m, 2H), 1.26-1.31 (m, 4H), 1.14-1.19 (m, 4H),

20 1.01-1.06 (m, 12H). ESI-MS [(M+H)]: m/z calculated 865.4, founded 865.6

Example 86
Synthesis of compound 30m

The synthetic procedure was carried out as the same as in Example 76 for preparation of

25 compound 30m. After purification, 43mg of product 30m was obtained.

'H-NMR for the product 30m (CDCl;, 500MHz): § 10.02 (m, 1H), 7.20 (s, 1H), 6.71 (s,
1H), 6.64 (m, 2H), 5.95-5.97 (m, 2H), 5.38 (s, 1H), 4.82-4.83 (m, 1H), 4.62-4.69 (m, 2H),
4.45-4.51 (m, 4H), 4.17-4.20 (m, 1H), 3.83-3.85 (m, 2H), 2.93 (m, 1H), 2.48 (m, 1H), 2.29 (m, 1H),

1.89 (m, 1H), 1.63-1.72 (m, SH), 1.53-1.60 (m, 5H), 1.49 (s, 9H), 1.34-1.37 (m, 3H), 1.16-1.21 (m,
90



Exanpl e 105 Synt hesis of conpound 30ah 15The synthetic procedure was
carried out as the sane as in Exanple 76 for preparation of conpound 30ah.
Aft er purwbizertdoorsy 31ng of product 30ah was obtai ned. PCT/CN2011/070702

111- NVRH)pi .0thie0@mdit) 130ak HODCD3 0. SDOEA\3H) ES)-M S [(M+IP]:(8/z cildilated 887 .4,
7.16-7.18 (m 1H), 6.76 (m 1H), 6.62-6.72 (m 1H), 5.98 (s, 1H), 5.97 (m
1H), 5.fpendech88TH), 5.41 (s, 1H), 5.29 (m 1H) 5.21 (m 1H), 5.14-5.16 (m
1H), 4.66-4.69 (m 2H), 4.53-4.58 ( 2H), 4.46 (m 1H), 4.20-4.25 20 (m
2H), 3.85 (m 1H), 2.92 (m 1H), 2. ¥xample8fm 2H), 2.08 (m 1H), 1.96 (m
1H, 1.71 (m 1H, 1.44-1.48 (m 2H), 1.30-1.33 (m 9H), 1.04-1.05 (m 2H),
1. 02 (sSynBdkis oESbmPurdd( Mg +] : 'z cal cul ated 746.3, founded 746.4 Exanple
106 258ynt hesi s of conmpound 303j The synthetic procedure was carried

out a5 Le SATS Al pEAADLE, £5. 1, BSRALELLSD.OF BOTROUY A0%)apalb o

purlflcatlo

720.5, oA 706 AR DMt R Eiteiisth S somk sThe

synt hetic procedure was carried out as the sane as in Exanple 76 for

preparation "B Ny R frouhelprddadt 30Af(CBCLH GO0zt th]0 GIH), 3 Plsotilt 6.930ak 1HAS
obt ai ned. 111-NMR for the product 30ak (CDCl3, 500M 1 z):
6 10. 010-¢%(s, 1H),,6. 61 Qrm {4), 5199 s, %H)iﬁﬁth(s 1H)., 6‘& 1(%) 415|%)4 6%(19641(1hq4@-|§49

?H) oS r?aﬁ?%?z ok 1) 3,538 R 0. s B 20t G .S hin g2 5765
i = S ﬁz Sty ) Bs- sgtm By s iy Ak e e, 5.

(% t 213
Eéan?md 5B GE Y SO RO SRR 220 ESRTRN R R Tossy

Exampl godici®ss5@ar epar ati on of conmpound 30am After purification, 40ng of
product 30am was obtained. Confirmed by ESI-MS [(M-H)+]: nmlz cal cul at ed
760. 3, Example 88

Synthesis of compound 30p

15 The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30p. After purification, 33mg of product 30p was obtained.

'H-NMR for the product 30p (CDCls, 500MHz): & 10.24 (s, 1H), 8.65 (m, 1H), 8.08 (m,

1H), 8.01 (m, 1H), 7.9 (m, 1H), 7.67 (m, 1H), 7.58 (m, 1H), 7.48 (m, 1H), 7.40 (m, 1H), 6.68 (m,

1H), 6.62 (s, 1H), 6.44 (s, 1H), 5.86-5.91 (m, 2H), 5.63 (s, 1H), 5.40 (s, 1H), 4.44-4.62 (m, 4H),

20 4.37-4.40 (m, 2H), 3.99-4.01 (m, 1H), 3.83 (m, 1H), 3.26 (m, 1H), 2.96 (m, 1H), 2.46 (m, 1H),

2.35 (m, 1H), 1.86 (m, 1H), 1.56-1.65 (m, 4H), 1.46-1.48 (m, 4H), 1.39-1.42 (m, 4H), 1.09 (m, 3H),

0.99-1.02 (m, 4H), 0.84 (s, 9H), 0.72 (m, 3H). ESI-MS [(M+H)']: m/z calculated 977.4, founded
977.4.

Example 89
25  Synthesis of compound 30q

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30q. After purification, 39mg of product 30q was obtained.

Confirmed by ESI-MS [(M+H) ]: m/z calculated 891.4, founded 891.5.
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Exanpl e 109 20 Synt hesis of conpound 30an The synthetic procedure was
carried out as the sane as in Exanple 76 for preparation of conpound 30an.
Af t er purwbizertdoorsy 31ng of product 30an was obtai ned. PCT/ANWR 10702 he
product 30an (CDC13, 500M1lz): 6 9.98 (s, 1H, 7.25 (s, 1H), 6.77 (m 1H),
6.62-6.75 (m 1H), 5.95 (m 2H), 5.75 (m 1H), 5.40 (s, 1H), 5.25-5.32 (m
2H), 5.14-5.16 (m 1H), 25 4.65-4. Example3®) 6 4.47-4.62 (m 3H), 4.22-4.27
(m 2H), 3.85 (m 1H), 2.90 (m 1H), 2.42 (m 1H), 2.37 (m 1H), 2.08 (m

1H), 1.86 yf—g dun@d 46p 1H), 1.54-1.62 (m 6H), 1.44 (m 3H), 1.34 (m
2H) , 1.%@-1%@ m PT1H) . "ESI- M5 [(MeH) +]: mz cal cul ated 758.3, founded

758.4. WD 2011/091757PCT/ CN2011/ 070702 Exanple 110 Synthesis of conpound
30ap TheTsyathe{ip Precelere prasc@digdeowiets thasameds suExaBplen® foa Meepagation of

Exanpl e 76 for_ preparation of 5conpound, 30ap. After. purification, 23ng of
product 8RRV $0ro Bt el cabnmAATiE %W%‘s?gwawwpﬁ]: m z cal cul at ed

762. 3, founded 762.4. Exanple 111 Synthesis of conpound 30aq 10The
synthetic precRVR ervas pERlutd 303 (QUCIASODREIHAR03S (5 NIBXAmBLRC T/, er 7.4 He,
preparation of conpound 30aq. After purification, 39ng of product 30aq was
obt ai nexH), THT-NMR(thpZH}, We34s7 dact/ -30aqHE, D13 6. 980088 (1) 1HH 61 8 13, 6.3,
7.18 (brs, 1H, 6.69 (s, 1H, 15 6.58 (s, 1H), 3.89 (m 1H), 1.26 (s, 9H,
5.96 (stHRFR7 (5110, I-# (sLRH), 4441s,419440m4 @Hm, 3B 444449 fan, 2H), 4. 10-4Q64n31

1 "he” 1”108 o s 1354l by 3 B G el 2 i, Te e gty 2 40, TED:
Rz, oI s B30 - IYB b 6B, B2 1 593 SR {94:1%7 QWA 044 13252 0Ph §o 12

9H), 0.85 (m, 3H). ESI-MS [(M+H) ]: m/z calculated 927.4, founded 927.4.

Example 91
Synthesis of compound  30s

15 The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30s. After purification, 37mg of product 30s was obtained.

"H-NMR for the product 30s (CDCL;, 500MHz): & 10.52 (s, 1H), 8.10 (m, 1H), 7.84-7.88 (t,

J=9.0Hz, 2H), 7.76-7.78 (m, 1H), 7.66-7.67 (m, 1H), 7.59-7.62 (m, 1H), 7.51-7.54 (m, 1H), 6.98

(m, TH), 6.49 (s, 1H), 6.24 (s, 1H), 5.88-5.91 (m, 2H), 5.72 (s, 1H), 5.49 (s, 1H), 5.41 (s, 1H),

20 4.59-4.66 (m, 3H), 4.49-4.51 (m, 1H), 4.19-4.24 (m, 2H), 4.03-4.05 (m, 1H), 3.85-3.87 (m, 1H),

3.25 (m, 1H), 2.98 (m, 1H), 2.68 (m, 1H), 2.45 (m, 1H), 1.87 (m, 1H), 1.64-1.66 (m, 2H),

1.50-1.59 (m, 8H), 1.30-1.36 (m, 4H), 0.99-1.05 (m, SH), 0.94 (s, OH), 0.88 (m, 3H). ESI-MS
[(M+H)"]: m/z calculated 977.4, founded 977.4

25 Example 92
Synthesis of compound 30t

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30t. After purification, 21mg of product 30t was obtained.
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Synt hesi s of conmpound 30ar 20The synthetic procedure was carried out as the
same as in Exanple 76 for preparation of compound 30ar. After purification,
33ng of pwoadoc09sBGar was obt ai ned. 111- KRR dNan11vdIe7opr oduct
30ar (CDC13,'H5SNOM Ifar) the prddic 80 €GDAK) 500MHL): (&5 ) 1HS. 712 (s,1H)Hp,716n60
(s, 1H, 5.97 (s, 2H), 5.80-5.88 (m 1H), 5.25-5.27 (d, J= 9.5 Hz, 1H),

5. 14- 5. 149, 063 (mj 1H).00.8° i, LHKP, 964n52Hé) %39((5MHBI4|)91 (m,451)44 5@4(6@ (nll-"»iﬁ) 4.19
436437%% 45429(3 S

2.34-2.(m 1 3§7H)3 95 npd I, 188+ ?27 (IIH)I:H)ELZ'Qé-(mz o 7%9 ﬁ!ﬂ)l,H)ﬂE?’f-(méH)( 6 {3 |

3% SR Ayt 70"l bt Rledih Ja3%s e e
oy TR TPTTBELY STES o A, SR oL S0

preparation of 5conpound 30-Ref. After purification, 37ng of product 30- Ref
was obtained. 111-NWR for the product 30-Ref (CDC13, 5001\'IIlz): 6 9.99
(s, 1H), 7.28 (s, 1H), 7.07 (m 1H) 6. 96 gm 2H), 5.75 (m 1H), 5.41 (s,
1H), 5.26-5.31 (m 2H), 5.15-5.17 (rExanmyle93 63-4.85 (m 5H), 4. 50-4.53 (m
1H), 4.29-4.32 (m 1H), 422424(m 1H, 3.83 (m 1H, 2.91 (m 1H), 2.42

(m 1Ws1n&§§o@%mmnd 2389 (m 1H), 1.94 (m 1H), 1.60 (m 4H), 1.51 (m
4 (m 3H), (m

The synthetic procedure was carried out as the same as in Example 76 for preparation of

10 compound 30v. After purification, 45mg of product 30v was obtained.

'H-NMR for the product 30v (CDCls, S00MHz): § 10.04 (s, 1H), 7.23 (s, 1H), 6.72 (s, 1H),

6.64 (m, 2H), 5.96-5.97 (m, 2H), 5.38 (s, 1H), 4.97-4.98 (m, 1H), 4.59-4.69 (m, 2H), 4.47-4.52 (m,

4H), 4.18-4.20 (m, 1H), 3.94 (m, 1H), 3.84 (m, 1H), 2.94 (m, 1H), 2.47 (m, 1H), 2.33 (m, 1H),

1.87 (m, 1H), 1.66-1.69 (m, SH), 1.56-1.58 (m, SH), 1.36 (m, 3H), 1.22-1.27 (m, 3H), 1.17-1.19

15 (m, 2H), 1.14-1.16 (m, 2H), 1.03-1.08 (m, 4H), 1.00 (s, 9H), 0.97-0.98 (m, 3H). ESI-MS [(M+H)']:
m/z calculated 859.4, founded 859.4

Example 94
Synthesis of compound 30w

20 The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30w. After purification, 40mg of product 30w was obtained.

'H-NMR for the product 30w (CDCl;, S00MHz): § 10.02 (m, 1H), 7.19 (s, 1H), 6.72 (s,

1H), 6.65 (m, 2H), 5.96-5.97 (m, 2H), 5.38 (s, 1H), 4.89 (m, 2H), 4.60-4.69 (m, 2H), 4.47-4.51 (m,

4H), 4.20-4.22 (m, 1H), 3.83-3.90 (m, 2H), 2.94 (m, 1H), 2.48 (m, 1H), 2.33 (m, 1H), 1.88 (m, 1H),

25 1.64-1.69 (m, SH), 1.56-1.58 (m, 5H), 1.36-1.37 (m, 3H), 1.25 (s, 3H), 1.24 (s, 3H), 1.14-1.19 (m,

3H), 0.97-1.05 (m, 12H), 0.82-0.91 (m, 3H). ESI-MS [(M+H)']: m/z calculated 873.4, founded
873.5
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102H), 1.01-1.05 (m 11H). ESI-M5 [(MtH)+]: mz cal cul ated 732. 3, founded
732.4. Exanple 114 Synthesis of conpound 33a Chem cal SM 15a (5. 4qg,

| Onmol ), WbR0AB/e1752eq) and DMF (80nL) were added into 1B25EmM20fiasio2
reactor, followed by addi ng coupli nExaagge@s EDClI (1.3eq) to keep the

am dation at 55C unti l corrpl eted. The reaction m xture was worked out to
obt ain rrnds1 rodrlIcht a% foll owed by renoving Boc group with HCL- THF
solutio Sﬁ)tfg?n I X9g, yield: 86%, which was purified by
precipitation in hexane-EtOAc and dried directly for next step. ESI-M
(MtH) : il z cllecyyhtieed pa@Ed@e waoswradedl d87as2he 20ha as reEparegle rvdefoofprepatapion rd
reagent HATU (1.3eq) in DVF (1.0nL), conpound 32a (60ng, O.1nmol) was

r eact ed cAMPRURchIN SitenpireliepnHmg ef msuc 30x Wa%btalnﬁdproduct 33a. After
purification by flash colum, 41ng of 33a was obt ai ned.

111sNWR for MK (3@;)@@ L7 0 , 7 ,
8.55 (s, 1H). 8. 16%3[{%1’1(%%@“1 BCLSSuML % Sﬁ)@%’ %ﬁﬁi%‘m%f%) a3i%, 1#2
1H), 6.665 (18, 2HK)5.96594-(m, 251)( 51382(H)1H)25 B. 36 1(Hr), 415§)4.6819 h; FB04 494 52,
4.69-4.72 (m 1H), 4.59-4.64 (m 2H), 4.51-4.53 (m 2H), 4.44-4.47 (m 2H),
4. 18- 4.40, (lrh7 4AH) (m,3 033683, (IHD 31&19 (m, 2LH7)83 (681(s BiHy), 2.22 ¢, (1), 2143) (m, 21}962 G
1H, 1.88-1.92 (m 1H), 1.77-1 (m 1.66-1.69 (m 3H), 1.59-1.61 (m
4H) 1.(88- W42 %%mzm%ﬂ,) 1.646L49 1191, Ci), 3 -1.37 don DH7 139 (8HpH).0188- 00,98 m

o/t (1haiiE esi2s Hibiy 1), o BB SR IR ARl PRS2

115108y ds %ngf conmpound 33b 5 10 The synthetic procedure was carried
out "as Q as in Exanple 114 for preparation of compound 33b. After
purifi catl on, 4l1ng of product 33b was obtai ned. 111- NWR for

t he product 33b (CDC13, 5001\'IIlz): 6 9.39 (m 1H), 8.77 (m 1H), 8.57 (m
1H), 8.33 (m 1H), 7.75 (m 1H), 6.76 (s, 2H), 6.69 (s, 1H, 6.62 (m 1H),
6.06 (br, 1H), 5.70 (br, 1H), 4.86 (kwamp 964 54-4.66 (m 3H), 4.44-4.51

(m 2H), 4.25-4.41 (m 1H), 4.25 (m 4H), 4.09 (m 1H), 2.82 (m 1H), 2.58

(rn 1H)S nale%%o@%mﬂr&')nd 13@,7 (m 2H), 2.19 (m 2H), 1.78 (m 4H), 1.68 (m
OH), 1.25-1.29 (m , 1°05-1.16 (m 4H), 1.05 (s, 9H), 0.84-0.85 (m 2H),
0. 76- 0 79 (m 3H). ESI-I\/B [(MtH) +] . m z cal cul ated 859. 4, founded 859.5
Exanpl e 116 ll%sgnﬂtqﬁlégqr@ceéﬂrecwpwﬁad 33t as the Samﬁreawnﬁmnl% 76riot eERpREtGR T

carried out s in 14 for tion of conpound 33c.
peall i N A A o e O ™

Confirmed by ESI-MS [(M+H) ]: m/z calculated 921.4, founded 921.4

Example 97
Synthesis of compound 30z

20 The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30z. After purification, 31mg of product 30z was obtained.

Confirmed by ESI-MS [(M+H) ]: m/z calculated 907.4, founded 907.5.

Example 98
25  Synthesis of compound 30aa

The synthetic procedure was carried out as the same as in Example 76 for preparation of
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111-NWR for the product 33c (CDC13, 500MIz): 6 9.28 (s, 1H), 8.75 (s, 1H),
8.56 (m 2H), 7.72 (m 1H), 6.76-6.78 (m 1H), 6.65-6.67 (m 1H), 6.68 (s,
1H), 5. 99WOmp1IABY7575. 32 (s, 1H), 4.86 20 (m 1H), 4.44- 2CERNem1/066902 4. 09
(m 2H) coip8and Iaal Mfter gurBication, 31k, ofDr@ducf APaalivhs oiRaib3. (m 2H), 1.84-1.87
(m 2H), 1.65-1.78 (m 5H), 1.21-1.34 (m 5H), 109125(m 4H), 1.05-1.09

(m 9H), | cul at.ed
845. 4, foundgjdﬂ%ﬁgﬁ%%@?%?%o fé%éyE%@ o éc(é%g% 73t 7 B8 S 30
synt het r r t h i, 14+ f ar,
o cpar ot o o eorbound 53 T Lo i et B 34 ST es (L
obt ai nedy) ¥Wa54Q 1l 31935575’ h 151364 0192 5 i NMR th[H hesqy edymt 2834 52 (s
(CDC13, 00M2(@ P 61( H? 8&76% 1H), g.’56 }(’m 2H),l€7.’77§’(m EH)
6. 806 ( AH)1H#BO- 46487@n (4IH) 4'*')’431(615 1) 3.95(m, BIHC.§363. 87ﬂlhi)1H)424971 (f-h 6B0),(293 Gh)) |,
4.26 (m 4H), 4.09 (m 1H), 2.83 (m 1H), 2.59 (m 2.22 1H),
1.85-1.189, (ZrﬁO QIH) 1Hl 6261(872H()m1 8H).73 1m2@H)m1.@H) ¢ 64 HOSiHJ 11953( il'r1584(H) 3H)
1.01-1.05 (m 8 H% (7m 3H) ES| - M5 &
m z calledd- t3édm8§b{)»41 2@ 66’9&8& g}églé.-lé%%ﬁ@a% sly(?ﬁ%sln%{)oES%Mé{) W )
33- Ref ocedure was carried out as the same as in
Exanpl én/ffﬁlcflwedpwggar gﬁ‘} L@O@[}corrpound 33-Ref. After purification, 28ng
of product 33-Ref was obtai ned. 111-NWR for the product
33-Ref (CDC13, 500M1z): 6 9.28 (m 1H), 8.75 (s, 1H), 8.57 (m 2H), 7.71
(m 1H, 7.07 (m 1H, 6.97-7.00 (m 2H), 6.63 (m 1H), 5.92 (m 1H), 5.41
(s,101H), 5.30-5.33 (m 1H) 5 13- 5. Exafmpled™), 4.75 (m 3H), 4.65-4.68 (m
1H), 4.59 (m 1H), 4.47-4.51 (m 1H), 4.38-4.42 (m 1H), 2.87 (m 1H), 2.49
(m 1H) 2 2.26 (m 1H, 2.03 (m 152H), 1.84-1.87 (m

S6y§‘a1f§‘§é’{c?bmf’%d 302“3’1 1.34 (m 5H), 1.09-1.25 (m 4H), 1.05-1.09 (m

0 84-0.85 (m 2H), 0.76 (m 4H), ESI-M5 [(MrH)+]: m z cal cul ated
819 4, founddy athetic prwﬂlz@msocglm@m@m@kmmst @smn? Ranpigt76j for preparasign jof:
1. A conpound yepresented. by the fornfula la_or lal b 5stereoi soners,
sol vat e§9mﬁ9w¢<£% : MIGUPYHEREON. O lRradict 8ﬂalbwa%\ﬂl?talaﬁ -on prodr ugs,
phar maceutically acceptable salt, or m xtures thereof, Werein:
"H-NMR for the product 30ab (CDCls, S00MHz): § 10.49 (brs, 1H), 7.40 (brs, 1H), 6.68 (s,

15 1H), 6.64 (m, 2H), 5.92-5.95 (m, 2H), 5.81 (brs, 1H), 5.43 (m, 1H), 5.28-5.30 (m, 1H), 5.11-5.19
(m, TH), 4.87 (m, 1H), 4.55-4.64 (m, 3H), 425-4.51 (m, 3H), 4.19 (m, 1H), 3.92-4.04 (m, 2H),
2.83 (m, 1H), 2.28-2.39 (m, 2H), 2.20 (m, 1H), 1.98 (m, 1H), 1.67-1.81 (m, 3H), 1.41-1.62 (m, SH),
130 (s, OH), 1.12-1.26 (m, 3H), 1.07-1.09 (m, 3H), 1.03 (s, 9H), 0.86-0.99 (m, 3H). ESI-MS
[(M+H)']: m/z calculated 884.4, founded 884.5

20
Example 100
Synthesis of compound 30ac
The synthetic procedure was carried out as the same as in Example 76 for preparation of
compound 30ac. After purification, 42mg of product 30ac was obtained.
25 'H-NMR for the product 30ac (CDCl;, 500MHz): § 7.35 (brs, 1H), 6.63-6.68 (m, 2H),

5.93-5.95 (m, 2H), 5.39 (m, 1H), 4.89 (m, 1H), 4.33-4.59 (m, 6H), 4.16 (m, 1H), 3.92-4.00 (m, 2H),
2.85 (m, 1H), 2.32-2.39 (m, 3H), 1.67-1.80 (m, 5H), 1.52-1.62 (m, SH), 1.40-1.48 (m, 3H), 1.30 (s,
9H), 1.13-1.26 (m, 4H), 1.05-1.10 (m, 3H), 1.04 (s, 9H), 0.89-0.99 (m, 3H). ESI-MS [(M+H)']:
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m=0, 1 or 2; n=0, 1o 2, 10p=0, 1 or 2, =0, 1or 2, r =
0O, 1, 2 or 3; the dashed line "-" is single bond or doubl e bond,
respect i webypivideersei n when "-" is single bond, D, E, El pamaCNa0arogomach

i ndependenrtlcylasel 88ote dodndedB88®&. 15 group consi sting of oxygen, sulfur,

am no, or -C(Ra)(Rb)- group, respectively; and R is hydrogen, oxygen,

hal ogen atom cyano, trifluoronethyl, Cl-C20 al kyl, Cl-C20 al koxy, Cl-C20
al kyl t hi o, Cl-C20 al koxycarbonyl, C1-C20 am nocarbonyl, Cil-C20

car bonyl am no, C6-C20 aryl, C6-C20 @&ahgmyunCB C20 aryloxycarbonyl or

C2- C20 heterocyclic group. rern when "-" is double bond D, E
El and Gis each independently selected fromthe 20group consisting of

ni t r ogeyynthesis of gprregundgr30aet and R is oxygen or sulfur. Ra, Rb and Rc are
each independently selected fromthe group consisting of hydrogen, hal ogen

atom) cyano,THal styhﬂletl@ﬁr&%@ur%l Wbl cartiedr GAGsaUE kARt Ky in Egﬁnﬁg 0763fon |pre86§1]a’tl§3 Qf
al koxy, C1-C20 al kylthio, Cl1-C20 al koxycarbonyl, C6-C20 aryl oxy,

aryl oxy campomyd 303@2A@29p1hﬁi@f1@ﬁ;m|rﬂgcof8dr8&liéyBaid)%ybbtalﬁad C20 heterocyclic
aryl, Cl-C20 al kyl am no, C2-C20 heterocyclic am no, C6-C20 25 aryl am no,

gLrE%gyfgLrﬁﬁpﬁgﬁgﬁﬁf??@5%%@%3@%?@%%@% %%g6$6b%t§ﬂ%g } %qiﬂffoﬁggnﬁﬁg(%2

- C20 he}ﬁ 8%¥? ?gbi%ﬂfe§g%38 il €§5k§0jﬁ Q@ﬁ?%@s(ﬁrz§}4q%q4 (),

anlnosu onam-d oup, ectl ein

D is difgehby !ni'?s d3t8@ B, 21), 2.86-2.96 [}, 2y e (SUl)r 34 8L0IH zf@( 2H
car bonyl’, or fC( Kﬁ ( "Ci )C20 al ke%y yl C2 alkng C2-C50 Qﬁ’ %
heti@r oqy@d Y70 @2- Qap hslarixcmﬁl ISH)ahMQXQS, ol €26-889 e, M), G28-1.21 (m, 2H),
am nocar bonyl, Cl-C20 al koxycarbonyl, C6-C20 aryl, C6-C20 aryl oxy, or

C6- C20 h@%ﬁﬂ@)?y(marﬁtbhwmg(spwmi) 0.97-0.99 (m, 3H). ESI-MS [(M+H)]: m/z calculated 915.5,

founded 915.6.

Example 102
15  Synthesis of compound 30ae

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30ae. After purification, 31mg of product 30ae was obtained.

'H-NMR for the product 30ae (CDCls, S00MHz): § 10.03 (m, 1H), 7.19 (s, 1H), 6.88 (s,

1H), 6.80 (s, 1H), 6.64 (m, 1H), 5.38 (m, 1H), 5.07 (m, 1H), 4.89 (m, 1H), 4.60-4.69 (m, 2H),

20 4.45-4.54 (m, 4H), 4.20 (m, 5H), 3.86 (m, 2H), 2.91-2.96 (m, 1H), 2.44-2.49 (m, 1H), 2.32-2.34

(m, 1H), 2.17-2.21 (m, 2H), 1.81-1.90 (m, 4H), 1.64-1.71 (m, 8H), 1.52-1.57 (m, 7H), 1.33-1.36

(m, 2H), 1.05-1.28 (m, 7H), 1.01 (s, 9H), 0.93-0.99 (m, 3H). ESI-MS [(M+H)']: m/z calculated
927.5, founded 927.6

25 Example 103
Synthesis of compound 30af

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30af. After purification, 31mg of product 30af was obtained.
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T is nitrogen, oxygen or CH, U is carbon, sulfur, -S(0)-, phosphorus or
phosphate; Wis oxygen or sulfur; 10X is oxygen, sulfur or -NRa-; Rais
defi ned awoi2011D91BE7 El, and G above; Y is nitrogen or Clﬁcqt(mzml/mmozz is
hydr ox;}HNMRﬁBGhabkzdluct 3o 2Dty shaeliHey! & 1003 (RAHR) koays, 163; 620 (s, 1H), 6.58
cycl oal koxy, Cl-C20 al kyl am no, C3-C20 cycl oal kyl am no , C2-C20

het er ody.cltile S&i (s02H)ICE-182@n, aer;bl >.408bic28l) a7 1-ark8re, 28D, me—Shlﬁ @n oleH)y K &i (o,

C -C20 al kyl sul fonani do, - C20 cl oal kyl sul f onam do,
ar yl sulfOnadido)> @304 aﬂﬁ‘o%%/(nséﬁﬁo%%{lao H-3.80n. d %é? klax%ﬁ)s amsdﬁamo

?ryfﬁ% Pl Uof Fshd e OB e 6B Wb o Gty &R0 Th Sty

or a re ch independently selected fromthe
group E@QISI ]I %]gz %aflcuhat%ggé]e?f fgﬁy PJ)?S%/% am no, Cl1-C20 al kyl, C3-C20

cycl oal kyl, C1-C20 al koxy, C3-C20 cycl oal koxy, C -C20 al koxycar bonyl ,

20C1- C20 al kyl am no, C3-C20 cycl oal kyl am no, C2-C20 heterocyclic am no,

C6- C20 aryl am no, Cl1-C20 al koxycarbonyl am no, C6-C20 aryl oxycarbonyl am no,

Cl- C20 al kyl sul fonani do, C3-C20 cycKEsampla K4 f onami do, C2- C20 heterocyclic
sul fonam do, C6-C20 aryl sul fonanm do, and Cl-C20 am nosul fonam do group; R3,

R4, RS meheRB oRt6mpaEia | selgpendent |y sel ected fromthe group consisting of
hydr ogen, 25 hal ogen, hydroxyl, cyano, nitro, Cl-C20 al kyl, C3-C20

cycl oal kyl , C20 al koxy, Cl1-C20 al I am C2- C20_het er acycl i cam no,

C6- C20 aryi, gﬁﬁ‘ eg@ﬂapgﬁr%&lrﬁdméfrf&ﬁ L wﬁga@%ﬁ%‘m Bermls /62001 REwParEe) ofi
sul f onan do r qu qnam 7, le and R9 are
each i nggglgﬁg@?%g é’gz re]?:lfr %f%‘ﬂ'ﬁ%)g@éf’gs‘fvﬁ?bﬁﬂn%(f hydr ogen, cyano,
nitro, trifluoronethyl, Ci- 020 aI kyI Cl- C20 al koxy, CI1-C20 al kylthio,

Cl- C20 Gdrfomygd by BSIMS [(MEH} mﬂ/zaaicnkamlrmrwfqun@éd T4 car bonyl anmi no, C6- C20
aryl, C6-C20 aryl oxy, C6-C20 aryl oxycarbonyl, and C2 C20 heterocyclic
group. WD 2011/091757PCT/ CN2011/ 070702

Example 105
Synthesis of compound 30ah

15 The synthetic procedure was carried out as the same as in Example 76 for preparation of
compound 30ah. After purification, 31mg of product 30ah was obtained.

'H-NMR for the product 30ah (CDCL;, S00MHz): § 10.02 (s, 1H), 7.16-7.18 (m, 1H), 6.76

(m, 1H), 6.62-6.72 (m, 1H), 5.98 (s, 1H), 5.97 (m, 1H), 5.76 (m, 1H), 5.41 (s, 1H), 5.29 (m, 1H),

5.21 (m, 1H), 5.14-5.16 (m, 1H), 4.66-4.69 (m, 2H), 4.53-4.58 (m, 2H), 4.46 (m, 1H), 4.20-4.25

20 (m, 2H), 3.85 (m, 1H), 2.92 (m, 1H), 2.37-2.43 (m, 2H), 2.08 (m, 1H), 1.96 (m, 1H), 1.71 (m, 1H),

1.44-1.48 (m, 2H), 1.30-1.33 (m, 9H), 1.04-1.05 (m, 2H), 1.02 (s, 9H). ESI-MS [(M+H)']: m/z
calculated 746.3, founded 746.4

Example 106
25  Synthesis of compound 30aj

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30aj. After purification, 23mg of product 30aj was obtained.
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2. The conpound according to claim1, whereini m=0, 1 or 2; n=0, 1 or
2, 5p =0, 1 0or 2, =0, 20or 2, r =0, 1, 2 or 3; the dashed line "-" is
si ngl e bowo 20r1/do15Bl e bond, respectively; wherein when PCT/dN08VNIgIoe bond,
D, E, Hornthe@GbabESI-aas \M-AdEpendealchitsicl2ock éaintledma.he 10 group

consi sting of oxygen, sulfur, amno, or -C(Ra)(Rb)- group, respectively;
and R is hydrogen, oxygen, hal ogen atom cyano, trifluoronethyl, Cl-Cl5
al kyl, G -C15 al koxy, G -C15 al kylthio, G -Cl15 al koxycarbonyl, G -Cl15

am nocar bonyl, G -Cl5 carbonyl am nog gg telip2ryl, C6-C15 aryl oxy, C6-CL5
aryloxycarbonyl or C2-C15 heterocycﬁlc group. wherein when "-" is
doubl e bond, D, E, El and G each is independently selected fromthe 15group
consi stSymehesis oficempeyend NSk - C(Rc)- group: and R is oxygen or sulfur. Ra,
Rb and Rc are each independently selected fromthe group consisting of

hydrsogen, hafiaognatio F&oc‘é&@t@%asma}ﬁéﬁ 0151;I as@he s@h& ){i in @arﬁ;lé Yok %?éﬁﬁyalnon of
C6- C15 aryl Cl-C15 alkoxy, Cl1-Cl15 alkylthio, C -Cl5 al koxycarbonyl, -Cl15

aryl OXy,coﬁi@oﬂﬁicBSWAﬁéyQ@ﬁMHMh 3% &HhoMet soslcwas blﬁta@bdKOXycar bonyl , CZ Cl15
het erocyclic aryl, Cl-Cl15 al kyl am no, C2-Cl5 heterocyclic am no, C6-015 20

?;E.y'c;lé‘mgii?bé%w&ﬂﬁ? 55 et ek ChitoRaiiGY 00615 ARk HChoRRE 071 ¢
- espoctierys GrPes SRhEaln LATARES £ HD. 2E0Y Jl‘)%?i“é?%ﬁ?‘? helidt o

El; 4.73 (brL1H§ 4360’9%@ (S WUk 472450}, 2FT (A P im, f@of!!avg AR (R9),-
Ci - C15 al kenyl, - C15 al koxY, 25C2-Cl15 het'erocyclyl 15 heterocycllc

al kioxy,2. 421(16}15H)im m(mQHpJJBosa(ﬂmDH)arlb@mmh 119L-1G85 1 aBKax yienr banyll 47 Go- 415
aryl, ©6-Cl15 aryl oxy, or C6-Cl5 aryloxycarbonyl group; T is nitrogen,
oxygen 1036 @;3H), 1.02 (s, 9H). ESI-MS [(M+H) |: m/z calculated 758.3, founded 758 .4

Example 108
Synthesis of compound 30am

15 The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30am. After purification, 40mg of product 30am was obtained.

Confirmed by ESI-MS [(M+H)']: m/z calculated 760.3,

Example 109
20  Synthesis of compound 30an

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30an. After purification, 31mg of product 30an was obtained.

'H-NMR for the product 30an (CDCls, S00MHz): § 9.98 (s, 1H), 7.25 (s, 1H), 6.77 (m, 1H),
6.62-6.75 (m, 1H), 5.95 (m, 2H), 5.75 (m, 1H), 5.40 (s, 1H), 5.25-5.32 (m, 2H), 5.14-5.16 (m, 1H),

25 4.65-4.75 (m, 3H), 4.47-4.62 (m, 3H), 4.22-4.27 (m, 2H), 3.85 (m, 1H), 2.90 (m, 1H), 2.42 (m, 1H),
2.37 (m, 1H), 2.08 (m, 1H), 1.96 (m, 1H), 1.73 (m, 1H), 1.54-1.62 (m, 6H), 1.44 (m, 3H), 1.34 (m,
2H), 1.01-1.05 (m, 11H). ESI-MS [(M+H)"]: m/z calculated 758.3, founded 758.4.
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Uis carbon, sulfur, -S(0)-, phosphorus or phosphate; Wis oxygen or

sul fur; 30X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, El, and G
above; Y WO nittmoyen or CH group; WO 2011/ 091757PCT/ CN2@LT/(N20IAB207A21 S
hydroxyl, G -Cl15 al kyl, C3-Cl15 cycloal kyl, Cl-C15 al koxy, C3-Cl15

cycl oal koxy, Cl-C15 al kyl am no, C3-Cl15 cycl oal kylam no , C2-C15

het erocyclic am no, C6-Cl5 aryl, CoEgampde 110ani no, C4- Cl5 heteroaryl am no,
C -C15 al kyl sul fonam do, C3-C15 cycl oal kyl sul f onam do, C6-Cl15

aryl sul ! 5 oxy sul fonam do, C3-Cl15 cycl oal koxy sul fonam do,
G -C15 %ﬁ%%ﬁ%@oﬁl f%dn m do, C3-Cl15 cycl oal kyl am no sul f onam do, C6-C15
aryl am no suI fonam do, C1-Cl15 uram do, G -Cl15 thioureido, G -Cl5 phosphate,
or Cl- C15 bokhetsynthetic prqgedugdvarcasics ewcts th%@@p@ﬁﬁéhEK%mﬁléﬁécﬁoé@fWWﬂhﬁ
gr oup consi stl of hydro hydr 0X 15 al kyl, C3-C15

cycPoal meo‘éﬁ é?tﬁbwr%e O I%%ﬂ?%é;@?p taingg koxycar bonyl ,

C -Cl15 al kyl am no, C3-Cl15 cycl oaI kyl am no, C2- C15 het erocycl i ¢ am no,

C6- C15 @dnfirmetl 69 ESCM SO0 ko yaruesaylcars, foundeb 7615,

aryl oxycar bonyl am no, G -C15 al kyl sul fonam do, C3-Cl15

cycl oal kyl sul f onam do, C2-Cl5 heterocyclic sul fonam do, C6-Cl5

aryl sul fonam do, and Cl-Cl5 am nosul fonam do group; R3, R4, R5 and R6 are
each independently selected fromt h?: Q@T‘%ﬁ@onsi sting of hydrogen, hal ogen,
hydr oxyl, cyano, nitro, Cl-Cl5 al ky cycl oal kyl, Ci1-C15 al koxy,

Cl1- C15 al kyl am no, 15 C2-Cl15 heterocyclicam no, C6-Cl15 aryl, C6-C15

ar yl amiSyothegis-o€tompdung s3agonani do, C2- C15 heterocyclic sul fonani do, and

C6- C15 aryl sul fonam do group; and R7, e and R9 are each independently
selgcted fr ISt yAr r
tri f | uor omeolhFH J}ﬁt&%ﬂ@%poc%% Wl &l élSOlgl c}ggg g%%gﬂx é/l%tjr%l fc())r pref ar(ﬁlgn of

al koxycabRpbyhd 30dq. &ker ﬂ&ﬁéﬁ@%@@f déel 305 1RooMthaRd no, C6- C15 aryl,
Co6- C15 ars?oxy, CGq Cl15 gﬁ/l oxycar bonylp%ZOandﬁgZ Cl15 heterocyclic group. 3.

The compoURt 30t Alodhct Sosq Bty sBSUFLY 5 10.08 (5. 1H), 7.18 (brs, 1H), 6.69 (s, 1H),
6.58 (s, 1H), 5.96 (s, 2H), 5.40 (m, 1H), 4 47-4.64 (m, 4H), 43-4 44 (m, 2H), 429-431 (m, 1H),
3.80 (m, 1H), 2.92 (m, 1H), 2.34 (m, 2H), 1.58-1.68 (m, 3H), 1.36-1.43 (m, 2H), 1.28-1.33 (m, 1H),

15 126(s, OH), 1.05-1.07 (m, 3H), 1.01 (s, 9H), 0.95-0.98 (t, J = 7.5 Hz, 1H). ESI-MS [(M+H)]: m/z

calculated 747 .4, founded 747.5

Example 112
Synthesis of compound 30ar

20 The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30ar. After purification, 33mg of product 30ar was obtained.

'H-NMR for the product 30ar (CDCls, 500MHz): & 10.18 (s, 1H), 7.11 (brs, 1H), 6.71 (s,

1H), 6.60 (s, 1H), 5.97 (s, 2H), 5.80-5.88 (m, 1H), 5.25-5.27 (d, J= 9.5 Hz, 1H), 5.14-5.16 (d, J =

10.5 Hz, 1H), 4.57-4.67 (m, 3H), 4.45-4.50 (m, 1H), 4.36-4.37 (m, 2H), 4.25-4.29 (m, 1H), 3.89

25 (m, 1H), 2.92 (m, 1H), 2.34-2.41 (m, 2H), 2.08-2.13 (m, 1H), 1.96-1.98 (m, 1H), 1.51-1.54 (m,

1H), 1.30-1.39 (m, 3H), 1.26 (s, 9H), 1.14-1.23 (m, 2H), 1.05 (m, 1H), 1.02 (s, 9H). ESI-MS
[(M+H)"]: m/z calculated 745.4, founded 745.5.
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m=0, 1or 2, n=0, 1or 2, 25p =0, 1or 2, =0, or 2, r =0, 1, 2
or 3; the dashed line "-" is single bond or double bond, respectively;
wher ei n Werroi'1/09115¢ si ngl e bond, D, E, El and G are eaclrCirnaepardeit| y

sel ected fromthe 30group consisting of oxygen, sulfur, amno, or

-C(Ra) (Rb)- group, respectively; and R is hydrogen, oxygen, hal ogen atom
cyano, trifluoronethyl, Cl-C8 al kyl Exomp88113 koxy, C -C8 al kylthio, G -C8
106 MD 2011/ 091757PCT/ CN2011/ 070702 al koxycar bonyl, C -C8 am nocar bonyl ,

le@gbﬁ> - SoLRepl VI, C6-Cl2 aryloxy, C6- C12 aryl oxycar bonyl ,
or - etgrocy T% grouﬁ mhereln when "-" is double bond, D, E, El and

G each i s independently selected fromthe group consisting of nitrogen N or
-C(Rc) - groule wntheiy prcs:eélxrygw GFriespyt s t %sme aRH Brempe 74rfor @arparation of

|ndependently el e ar i St of hydr.ogen, hal ogen atom
cyaro, SPIPEInF0 Rt é%@wur 1ieg. %Zorei) phpRgict %flvzasﬁaw}e 1-C8 al koxy,
Cl-C8 al kylthio, G -C8 al koxycarbonyl, C6-Cl2 aryl oxy, C6-Cl2

aryl oxycar bdpyNMCZorGBe PRIREOS) Rt QClaClgometap yd.99 @- 1@)27 heteraey gla7qm,
aryl, C1-C8 al kyl am no, C2-C8 heterocyclic amno, C6-Cl2 aryl am no, C1-C8

am nocal:H»om% (MCIHES . ”eﬁnimldﬂ)cmws did)dheésEdny, zfms.dear(mnﬂ)mm 85Qin, C8
10 al kyl sul f onami do, C8 heterocyclic sul fonam do, C6-Cl12
aryl sul#onanddod3 @n 1¢D, @Q%rﬁ?r(@sdﬁﬁoﬁa%ﬂc% (gr dtm, 3.Beépet), dAlm, Wher 2 h(m,

when r ﬁ{)oz 3§(m 1?1())t2h(')9n?m ﬁ%d1'84'(}5n Cil'HSeCéo {m, 4}'15k?%1t(?n %H’) 1.44 (m, 3H), 1.35 (m,

10 2H), 1.01-1.05 (m, 11H). ESI-MS [(M+H) ]: m/z calculated 732.3, founded 732.4.

Example 114
Synthesis of compound 33a

Chemical SM-15a (5.4g, 10mmol), SM-16 (1.1eq) and DMF (80mL) were added into
15  250mL flask reactor, followed by adding coupling reagent EDCI (1.3eq) to keep the amidation at
55°C until completed. The reaction mixture was worked out to obtain crude product 31a, followed
by removing Boc group with HCI-THF solution to obtain 32a (3.9g, yield: 86%), which was
purified by precipitation in hexane-EtOAc and dried directly for next step. ESI-MS (M+H"): m/z

calculated 487.2, founded 487.2.

20 In the presence of coupling reagent HATU (1.3eq) in DMF (1.0mL), compound 32a (60mg,
0.lmmol) was reacted with another acid derivative SM-14a to obtain product 33a. After

purification by flash column, 41mg of 33a was obtained.

'H-NMR for the product 33a (CDCls, S00MHz): & 9.40 (s, 1H), 8.77 (s, 1H), 8.55 (s, 1H),

8.16-8.17 (m, 1H), 7.32-7.33 (m, 1H), 7.04 (m, 1H), 6.72 (s, 1H), 6.68 (s, 1H), 5.94-5.95 (m, 2H),

25 536 (m, 1H), 4.77-4.80 (m, 1H), 4.69-4.72 (m, 1H), 4.59-4.64 (m, 2H), 4.51-4.53 (m, 2H),
4.44-4 47 (m, 2H), 4.18-4.20 (m, 1H), 3.80-3.83 (m, 1H), 2.78 (m, 1H), 2.64 (m, 1H), 2.26 (m, 1H),
1.88-1.92 (m, 1H), 1.77-1.79 (m, 1H), 1.66-1.69 (m, 3H), 1.59-1.61 (m, 4H), 1.38-1.42 (m, 2H),
1.10-1.19 (m, 3H), 1.00-1.07 (m, 3H), 0.97-0.99 (m, 9H), 0.89-0.93 (m, 3H), 0.85-0.86 (m, 2H),
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L is oxygen, sulfur, -S(0)-, -S(0)2-, carbonyl, or -C(Rb)(Rc)-, C-C8

al kenyl, Cl-C8 al koxY, C2-C8 heterocyclyl, C2-C8 heterocyclic al koxy, Cl1-C8
am no, CIwQommiontscar bonyl, Cl1-C8 15al koxycar bonyl, C6- €L2/N2911/07CH2 C12

ar yl oxy0.6 ofm,CaCESI-MS/ [(MKNE)AT: honyilcgaed 845 T, fmndéd 843gen, oxygen or CH, Uis
carbon, sulfur, -S(0)-, phosphorus or phosphate; Wis oxygen or sulfur; X
is oxygen, sulfur or -NRa-; Ra is defined as in D, E, El, and G above; 20Y
is nitrogen or CH group; Zis hydroxyl a - C8 al kyl, C3-C8 cycl oal kyl,

Cl- C8 al koxy, C3-C8 cycl oal koxy, g @lg fam no, C3-C8 cycl oal kyl ami no ,
C2- C8 heterocyclic amno, C6-Cl2 ary 612 aryl am no, C4-Cl2

het eroaryl am no, Cl-C8 al kyl sul fonam do, C3-C8 cycl oal kyl sul f onam do,

CB- C12 Sainjhesigiof sprapdund, 3B C8 al koxy sul f onani do, C3- C8 cycl oal koxy

sul fonam do, G -C8 al kyl ami no 25 sul fonam do, C3-C8 cycl oal kyl am no

sul fsonam do  THeGsy %tl@ffydc@&r@%a%@afr%aéﬂt el the%n@as%@@a%le 3l £68 pt Jﬂa%'bﬁ'o@o
Cl- C8 phosphat e, borate; R and R2 are each |ndependently sel ected

from t heogipouRl 33513t pidfi@tiohysmageprobydB3eK Was obfEimed, Cl- C8 al kyl C3 C8
cycl oal kyl, Cl1-C8 al koxy C3 C8 cycl oal koxy, C1-C8 al koxycarbonyl, -

ooyl am no. (s ie tbeoa' DI GRG0 SOeBF 28 551 by BT Bﬁﬁmrﬁﬁ 5 @rbts
al kyl suonag o, 63) %(@ﬁ@ggéa@gggh; 03T 0940 G5 P MBI, i, 5.70 (o

sul f onam
2011/ 09754 %@Tﬁ%ﬁ%lézﬂl %@Ql% STy nosh §ORAMIGP 4GSOMR| (m, 1H)'?a 25% 455, 266l fR6
are each I ndependent |y sel ected”’fromthe group consisting of hydrogen,

halmgenLH)hy@rzqmth? Cy$8@n, TH)Y 2Q2 (R1168 adkith, 2103208 (ﬁyQH()ai ksftm 411y, @858 (m,
al koxy, Cl-C8 al kyl am no, C2-C8 heterocyclicam no, C6-Cl2 aryl, C6-C

aryl amaip, 1CH-1C39 éﬂnkﬁH&;u] O:bﬂudm (do, 4H:)2-1©8 5, pigy, eOr&betBlSl(m Qi) f ot ’db(maﬁd)
C6-C12 aryl sul fonam do group; and | e and RO are each independently

sel ect é%ﬁﬁM@rKMﬁE)dr@(Z;ﬁa&}“@lﬂ‘?ﬁCbﬁ% f@‘ﬂnd@‘?@ﬁ%éen cyano, nitro,
trifluoromethyl, C1-C8 al kyl, Cl1-C8 al koxy, Cl1-C8 al kylthio, Cl-C8

al koxycar bonyl, Cl1-C8 am nocarbonyl, G -C8 carbonylam no, C6-Cl2 aryl,
C6-C1l2 aryl oxy, C6-Cl2 aryl oxycarbonyl, and C2-C8 heterocyclic group.

Example 116
15  Synthesis of compound 33c¢

The synthetic procedure was carried out as the same as in Example 114 for preparation of

compound 33c. After purification, 21mg of product 33¢ was obtained.

"H-NMR for the product 33¢ (CDCls, S0O0MHz): § 9.28 (s, 1H), 8.75 (s, 1H), 8.56 (m, 2H),

7.72 (m, 1H), 6.76-6.78 (m, 1H), 6.65-6.67 (m, 1H), 6.68 (s, 1H), 5.99 (m, 2H), 5.32 (s, 1H), 4.86

20 (m, 1H), 4.44-4.67 (m, 6H), 4.09 (m, 2H), 2.82 (m, 1H), 2.61 (m, 1H), 2.24 (m, 1H), 2.03 (m, 2H),

1.84-1.87 (m, 2H), 1.65-1.78 (m, SH), 1.21-1.34 (m, 5H), 1.09-1.25 (m, 4H), 1.05-1.09 (m, 9H),
0.84-0.85 (m, 2H), 0.76 (m, 4H). ESI-MS [(M+H)]: m/z calculated 845.4, founded 845 .4.

Example 117
25  Synthesis of compound 33d

The synthetic procedure was carried out as the same as in Example 114 for preparation of

compound 33d. After purification, 22mg of product 33d was obtained.
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104. The corrpound according to claim3, wherein: m=1 or 2; n=1 or 2; p=
1; 159 =1 ; r 0, 1 or 2; the dashed line "-" is a single bond or double
bond,; thewdasheﬂﬂsnne " " linked to the cycl opropyl am ROTAMN2011YI70T92 OUP

i nsi de 'BENMTe forane prylatti 33dr (QneCli, $oalvﬁm)b59 Aand;1H308.he (idashied. 96 (e 2H), 7.77
linked to R is a single bond, and is H t he dashed line "-" is a
single (bordD)i m89 fre, tHL), 6yl (e 1H)r@6@6n511§)7 |6r€@ (&f, 1H) £47-EI69 (@,éihﬁ HEhem, 4H),

cycli c4groups D and G are each o

respectd Ul Iiher 8 muhidh 252 (p, 1%%232%@%@ 1 55 b (e s 552117 (i)t o
N or ab26 G e s S dr b TSty e E%Jﬁfd‘?éﬁﬁﬁ%e@% ). °
201?60%%%@%%%&’%%%9& 859 A RSy e L o 0 30 aPil o o, CL- 5

al koxycar bonyl am no, C2-C6 heterocyclic am no, G -C6 al kyl sul fonam do, or
C6-Cio aryl sul fonam do; and R2, R3, R4, R5 and R6 are each H, R7, R8 and R9
are each H Example 118

Synthesis of compound 33-Ref

The synthetic procedure was carried out as the same as in Example 114 for preparation of

10 compound 33-Ref. After purification, 28mg of product 33-Ref was obtained.

'H-NMR for the product 33-Ref (CDCls, 500MHz): & 9.28 (m, 1H), 8.75 (s, 1H), 8.57 (m,
2H), 7.71 (m, 1H), 7.07 (m, 1H), 6.97-7.00 (m, 2H), 6.63 (m, 1H), 5.92 (m, 1H), 5.41 (s, 1H),
5.30-5.33 (m, 1H), 5.13-5.15 (m, 2H), 4.75 (m, 3H), 4.65-4.68 (m, 1H), 4.59 (m, 1H), 4.47-4.51
(m, 1H), 4.38-4.42 (m, 1H), 2.87 (m, 1H), 2.49 (m, 1H), 2.37 (m, 1H), 2.23-2.26 (m, 1H), 2.03 (m,

15 2H), 1.84-1.87 (m, 2H), 1.65-1.78 (m, 5H), 1.21-1.34 (m, 5H), 1.09-1.25 (m, 4H), 1.05-1.09 (m,
9H), 0.84-0.85 (m, 2H), 0.76 (m, 4H), ESI-MS [(M+H)']: m/z calculated 819.4, founded 819.4.
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55. A conmpound represented by the fornula Ha and 1113: 910G '4'51' Yr Hahlb

or stereoisoners, solvates, hydrates, tautonmers, esterification or

am dat i orwprodraegss;y phar maceutical ly acceptabl e salt, oPCRiCN20rigs0t0her eof

wherein: 10p =0, 1 or 2, =0, 1 or 2;, r =0, 1, 2 or 3; the dashed line

"-" is single bond or double bond, respectively; wherein when "-" is single
bond, D, E, El and G are each Iﬂdﬁ@ﬁﬁ@@&&ﬁﬁﬂpﬁlected fromthe 15 group
consi sting of oxygen, sulfur, amno, or -C{Ra)(Rb)- group, respectively;

and Rl is 1hydAngpoum(mg@gentétabpgerfoﬂmqaria eiyBno, trifluoronethyl, Cl-C20
al kyl, C1-C20 al koxy, Cl1-C20 al kylthio, Ci1-C20 al koxycarbonyl, Ci C20
am nocar bonyl, Cl-C20 carbonylamanEEpﬁ C20 arpyd ,R C6- C20 aryloxy C6- C20

aryl oxycarbonyl, or C2-C20 het e}ockcll ¢ group. 3 2 wherein when "-"
i s double bond, D, E, E and§Fh is inde «€el ected fromthe
20group consi sting of ni troge “RC(Rc) - group; and R is oxygen or

sulfur. Ra, Rb and Rc are gac ?pdébendently sgkected fromthe group

consi sting of hydrogen, halxQ Ratom cyan tyo, C-C20 al kyl, C3-C20
cycl oal kyl, C6-C20 aryl, gg, al kyi t hi o, Ci1-C20
alkoxycarbonyl C6- C20 aryl|oxyO nyl, C2-C20 heterocyclic
alkoxycarbonyl, C2- C20 hete eycl kyl am no, C2-C20

het erocyclic am no, C6-C20 25 ary anlno C © C20 /am nocar bonyl, G - C20

am do, C -C20 am docar bonyl, WO
2011/091757PCT/CN2011/070702 Cl; C20 alkylsulfonanldo C2 -C20 heterocyclic
sul f onam do, C6-C20 aryl sul fonam do, or Cl-C20 am nosul f onam do group,
reséecu vels{preciiosiess. sONAEh hydzatey, taptqnaers, Gpi§T FgatioRRY apyiqagiogipFEPEYy |inked to

éﬁla Qlc% %@?l&a?%e@fﬂgﬂé sa?t of mixyared i feo?,m fur or -NRa-; Ra is defined as
Wherein:

|n D,

m=0, 1 or2;
n=0,1 or2;
10 p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;

15  group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R'® is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Cy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C;1-Cy alkoxycarbonyl, C;-Cy aminocarbonyl, C;-Cyo carbonylamino, Cs-Cyg aryl, Cs-Coo aryloxy,

Cs-Cy aryloxycarbonyl, or C,-Cy heterocyclic group.

20 group consisting of nitrogen N or -C(Rc)- group; and R' is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cy alkyl, C3-Cyo cycloalkyl, Cs-Cyp aryl, Ci-Cyo alkoxy, C1-Cao
alkylthio, Ci-Cy alkoxycarbonyl, Cs-Cyo aryloxy, Cs-Coo aryloxycarbonyl, C,-Cyo heterocyclic
alkoxycarbonyl, C,-Cy heterocyclic aryl, C1-Cyp alkylamino, C2-Cyo heterocyclic amino, Cs-Cao

25

aryl amino, C;-Cy aminocarbonyl, C;-Cyo amido, C;-Cy amidocarbonyl, Ci-Cyo carbonylamino,
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Y is nitrogen or CH group; Z is hydroxyl, G -C20 al kyl, C3-C20

cycl oal kyl, Cl-C20 al koxy, C3-C20 cycl oal koxy, Cl1-C20 al kyl am no, C3-C20
cycl oal kywearmhna9175¢2- C20 het erocyclic am no, C6-C20 arylPCT@2C2®7em09| am no,
C4- C20 (heC gratigi sl fanamialo, Ch -(Ge Betatdcydlicssul fHoaraittio d0,-Ce3ar@ai fonamido, or C1-Ca

cycl oal kyl sul fonam do, C6-C20 10 aryl sul fonam do, CI1-C20 al koxy

sul f onzamidesulfCBarTR0 argurt, oesbraRvglys ul fonam do Ci - C20 al kyl ami no sul f onami do,

C3- C20 cycl oal kyl am no sul f onam do, yl am no, sul f onam do, Cl1-C20
ur ani do, ~ Chesdn phephird &ds n@i}lrez@nqoﬁdwﬁ%&ﬂé 11“45? ©1EC20 borate; R3, R4, R5

and R6 are_each inde y | ecte up. cansi.stin
hycr ogen, Habdguie! ﬁ@ﬁ%%@ Eho: caiparnh TGS k§/1r82<>é§< b e além%xu
| kKox et

G- G0 G Patess st G LRSI ARt G WBiRELE cyc e Bnito a0
_and 6-4 aérxbgulééoa%rarqocgfc%ﬂmo%dor C6-CB7aryll>>€yc§H§$n Bl each _
|ndependen 'y selected fromthe group consisting of hydfogen, cyano, nitro,
trifl uoronpﬁstm{mgéﬁlog?éénajrm Cl- C20 al koxy, Cl1-C20 al kylthio, Ci-C20
al koxycar bonyl , Cl1-C20 am nocarbonyl, Cl1-C20 carbonyl am no, C6-C20 aryl,
C6- C20 ar yongarbcﬁﬁsﬁmﬁ fﬁ(@l)ophmhb@mptph@@hatd C2- C20 heterocyclic group.

R' is H Cl1-C20 al kyl, C3-C20 cycl oal kyl, C6-C20 aryl, C4-C20 heteroaryl,
G -C20 al leéészmyqull@r CZO al koxycar bonyI CG C20 aryI oxycar bonyl, G -C20

al kyI am nogar bon I sul f.o nosul fonyl , C3-C20
cyciloal kyl et é?nf aﬁ?vr o oyRes gty 9?%‘1&6%9 Enfl-, anﬁﬁf %Wezzo

het er ocycl i.cam. nosu roup 256. The corrpound according to claimb5,
Wher ei n: YC (5ntr(ige8or?y%rog PO, 1 0or 2; 1 0, 1, 2 or 3; 30the dashed l'ine

"ot is s n% R PGy O, RYRAe, RORM, i S tcve' AeERic), WiRthikoyy, ERcs) Nl @

bond, D, E, G are ea i ndependent1y sél‘ect

2011/ 0%1423521{?&515/ ENEQ1y/cfbafkiPAnidb O up- C%JH&bI%Eyd]ﬁ @ in®XV9ERN ar@ Ut f-th, arfidinied, OF
-C(Ra) (Rb) - group, respectively; and R is hydrogen, oxyden, hal ogen atom

cyano, G+Cilhemrenyammo, CCI.CAlEyRdukiphamidio: C1-8,atketvalkyl Gilfoadhidal Ky-ICkhi o,
G -1G15 al koxycar bonyl, G -C15 am nocar bonyl, G -Cl15 carbonyl am no, C6-C15
aryl, Gsylgllforamydaxy;Cc8kotp s fonaonda 4Hon gy cloakoxgzulbbatheioeC o€ycalkdammoup.
sulfonamido, C3-Cyg cycloalkylamino sulfonamido, Cs-Coo arylamino sulfonamido, Ci-Cz uramido,
C1-Cyo thioureido, C1-Cy phosphate, or Ci-Cy borate;
R' and R? are each independently selected from the group consisting of hydrogen, hydroxyl,
amino, C;-Cyg alkyl, C3-Cy cycloalkyl, C;-Cy alkoxy, C3-Cyg cycloalkoxy, C;-Cyo alkoxycarbonyl,

20 C;-Cy alkylamino, C3-Cy cycloalkylamino, C,-Cyo heterocyclic amino, Cs-Cyg arylamino, C;-Cyg
alkoxycarbonylamino, Cs-Cyg aryloxycarbonylamino, C;-Cy alkylsulfonamido, C3-Cyo
cycloalkylsulfonamido, C,-Cy heterocyclic sulfonamido, Cs-Cyo arylsulfonamido, and C;-Cyo
aminosulfonamido group;

R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,

» halogen, hydroxyl, cyano, nitro, Ci-Cy alkyl, C3-Cyg cycloalkyl, C1-Cyp alkoxy, C1-Cyo alkylamino,
C2-Cyo heterocyclicamino, Cs-Cyp aryl, Cs-Cop arylamino, Ci-Cyg alkylsulfonamido, C»-Cy
heterocyclic sulfonamido, and Cs-Cyg arylsulfonamido group; and

R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-Cy alkyl, C;-Cy alkoxy, C;-Cy alkylthio, C;-Cy alkoxycarbonyl,

30 C;-Cy aminocarbonyl, C;-Cyg carbonylamino, Ce-Cyg aryl, Cs-Cyg aryloxy, Cs-Coo aryloxycarbonyl,

and C,-Cy heterocyclic group.
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Swherein when "-" is double bond, D, E, El and G each is independently

sel ected fromthe group consisting of nitrogen N or -C(Rc)- group; and Rl

i s oxygerwonoswldisr. Ra, Rb and Rc are each independent pgTam2entoga7obr om t he
group consi2stlihegompotmytiicegeling foadladmeln at om cyano, nitro, G -Cl15 al kyl,
C3-C15 cycl oal kyl, C6-Cl15 aryl, Cl1-Ci15 al koxy, C1-Cl15 alkylthio, G -C15

al koxycaghdseny| , C6- C15 aryl oxy, C6-Cl5 aryl oxycarbonyl, C2-Cl5 heterocyclic
10 alkoxycarbggﬁl, C2- C15 heterocyclic aryl, Cl-Cl15 al kyl am no, C2-Cl15

het er ocycl Mt~=&mil 9625 C6- C15 aryl anino, G -Cl5 am nocarbonyl, G -Cl5 ami do,
Cl- C15 anidqp@rfoqil, Cl1- C15 carbonyl am no, C1-Cl15 al kyl sul fonam do, C2
-C15 heter8cyt!i® Sul fonam do, C6-Cl15 aryl sul fonam do, or G -C15
anigosulfo?@gbdpoggpup, respectively; wherein when r = 0, E is nothing, and
Dis directly1inkéd to El; 15Wis oxygen or sulfur; X is oxygen, sulfur or
-NRa-; Ra is-gefined as in D, E, El, and G above; Y is nitrogen or CH
group; Z is hydroxyl, G -Cl15 al kyl, C3-Cl15 cycloal kyl, Cl1-C15 al koxy,

C3- C15 cyclread Koxyr 3C1- C15 al kyl ami no, C3-C15 cycl oal kyl ami no , C2-C15

het er ocycli ¢ am no, C6-Cl5 aryl, C6-Cl5 aryl am no, 20 C4-C15

het er oar yl alm desheddireCE8=dlik yihgls ohd nadoubds b@@s; Gkpeativelyoal kyl sul f onam do,

C6- C15 aryl sul f onam do, C1-C15 al koxy sul fonam do, C3-Cl5 cycl oal kox

sul f onani dovhe@in @hsn aky| wrsingde bendi Bh&nEdend Gareeghapdensadenjlyselegigd from the
sul f onam do, C6-.C15_aryl am no sul.fonan.do -C1l5 uram do, G -Cl5.

t hilur eI CRAESISEAS OO R UT, &Fnl@i-oé%&fg@;t%'egm%, refs@z@,ctlvf@iy;am%aelsal}ygr%%eh

i ndependent |y, sel ected fromth rou opsi st o] dr ggen, hal.ogen
nylr oo S 4P, PGSt oty PRt R
Cl- C15 @l kyl . am 5¢h i 1 A0, - : 4 B _ar 1.no,
ci- crs G S P R B R e R KO Tl & E s

ar yl suld 00am-dex@atidiyl, 8Re,-C,s hderocy@icapslpR® are each independently
sel ected fromthe group consisting of hydrogen, cyano, nitro,

trifl uor ometteydin whBén €5 alskipubleGbn@15, Bl Koand, G GaelCkSnddpeyddnlly aele@bd Gbm the
al koxycar bonyl ,
15 ~ group consisting of nitrogen N or -C(Rc)- group; and R" is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-C;s alkyl, C3-C;s cycloalkyl, Cs-C;s aryl, C1-C;s alkoxy, Ci1-Cis
alkylthio, Ci-Ci5 alkoxycarbonyl, Cs-Cis aryloxy, Cs-Cis aryloxycarbonyl, C,-C;s heterocyclic
alkoxycarbonyl, C,-C;s heterocyclic aryl, C;-C;s alkylamino, C,-C;s heterocyclic amino, Cs-Cis

20 aryl amino, C;-Cy5 aminocarbonyl, C;-C;s amido, C;-C;s amidocarbonyl, C;-C;5 carbonylamino,
C;-C;5 alkylsulfonamido, Cz-C;s heterocyclic sulfonamido, Cs-C;5 arylsulfonamido, or Ci-Cis
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;

L is oxygen, sulfur, -S(O)-, -S(0O),-, carbonyl, or -C(Rb)(Rc)-, C;-C;s alkenyl, C;-C;s alkoxy,

25  Cy-C;s heterocyclyl, C,-C;s heterocyclic alkoxy, C;-C;s amino, C;-C;s aminocarbonyl, C;-C;s
alkoxycarbonyl, Cs-C;s aryl, Cs-C;s aryloxy, or Cs-Ci5 aryloxycarbonyl group;
T is nitrogen, oxygen or CH;
U is carbon, sulfur, -S(O)-, phosphorus or phosphate;
W is oxygen or sulfur;

30 X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;

Y is nitrogen or CH group;

105



30CG - C15 am nocar bonyl, G -Cl15 carbonyl am no, C6-Cl15 aryl, C6-Cl5 aryl oxy,
C6- C15 aryl oxycarbonyl, and C2-Cl5 heterocyclic group. WO

2011/ 091A50RCTI/0GNZ011/ 070702 R' is H Cl-C15 al kyl , pC3«GRB11ayalonal kyl ,
C6- C15 arylz is G4d0k§l, eiEs alayly IC3-(Gh ecl@llat k§1-Cay ddlooxyl C3-Cls Skfoalkoxy, Ci-Cis

al koxycar bonyl, C6-Cl15 aryl oxycarbonyl, Cl1-C15 al kyl am nocar bonyl, C6-C15
aryl sulaﬂbﬁwmofﬁa Ciscyalarikydaniino s @Iz*fConmterOw—h@manc@éo@isIawla(ﬁa ﬁ@sarylammq,,

C6- C15 aryl am nosul fonyl, or C3-Cl5 heterogcyclicam nosulfonyl roup. 57.
The corfpoundieissesyaming. Co-Cor alkin wlfonpaids; fs- %95 eycfpalkylgffopamigoCeoCis or 2:

resgecﬁr\%lélﬂgfmaml tcaﬁ%gg ’%g\ﬂg namnld(? sd :(;%I@Y(g aﬁ%bonS%B%ﬁg%éP& ﬁg”(q?%?lgmé’ach
i nd pe%gf}?éé)%ﬁﬁe&e@t ec?cloﬁl‘ﬁgic ﬁflf%‘ﬁgm? '-ﬁgsﬂg 1aRfin QAN BGEmidu Lt %f’ﬁ ur%ml&)o’

resp ogen oxygen,

at om (‘O'la@g:thlg)uﬂefdlougﬁ @g?ﬁﬁ&ébhatg%r@@l L K¥late; G - C8 al koxy, G -C8 al ky|th' o,
Gi - C8 al koxycar bonyl, am nocar bonyl, G -C8 carbonyl am no, C6-Cl2

aryl, C6-CR aad W@%ac%m@é’ndbﬁﬂy yél@@wccﬁbllmm'gnouprcoﬁézstiﬁg%fhiga@gacmhmyl

group. wherein when "-" is double bond, D, E, El and G each is

i ndeperuigne, I(S/l -G aladot,&ch-€ rsaycibhigy g Covh s akknsy,s&r(fing Cy)dloztlkd)X}O@ei&i\hlkOXyOﬁXH@u)’l-,
group; and i s oxygen or sulfur. Ra, Rb and Rc are each independentl

sel ect dai- @rS@l}hYtl?H@lngr8uﬁlsdb’ﬁ]§iaﬁ<t8’iarﬁgn@fczh§dﬁ@@é@?ycmwﬁg@ncaﬁofﬂf}’@ Cirfitr o,

Cl2 ary Cl-C8 20

Slk13%|8t Eﬁlﬂgyyeﬂrgg %P%fggg?a %ﬁ&%yca&or@i@ma?z% gﬂ@@ l@%?%gm Ex$ear bonyl |
C2-C8
al kyl arﬁ%8aﬁ%§ckﬁgﬁ%§@8ﬂf §E|lie Bl S RS, Tt G uBhidpgiid €-cis

am noc elalvA] fo % ﬁgﬂ Cl- C8 ami docar bonyl, Cl1-C8 carbonylam no, C -C8
al kyl su onam ter ocycl i ¢ sul fonam do, C6-Cl2 aryl sul fonam do, or

G - C8 am ngsuRrf Q@%HH‘R@ af QR indePSRRANY Y&@éded ROMNRE gﬂoﬁp%ﬂ‘stfng'ofg diegb®
nothing, and Dis directly linked to El; Wis oxygen or ;/(

oxygen,hatigeh Uiydesxyl, igang, nReo, iC5- (deﬁikpl?@ﬁ&s cycl®alk H, CEC;s zﬂkkd(yGCa-lﬁbydkylamino,
P C2-C;5 heterocyclicamino, Cs-C;s aryl, Cs-Ci5 arylamino, Ci-Cis alkylsulfonamido, C»-Cis
heterocyclic sulfonamido, and Cs-Cy5 arylsulfonamido group; and
R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio, C;-C;s alkoxycarbonyl,
C;-C;5 aminocarbonyl, C;-C;s carbonylamino, C¢-C;s aryl, Cs-C;s aryloxy, Cs-Cy5 aryloxycarbonyl,
20 and C,-C;s heterocyclic group.
3. The compound according to claim 2,
werein:
m=0, 1 or2;
n=0,1 or2;
25 p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;

30 group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Csg alkyl, C;-Cs alkoxy, C;-Cs alkylthio, C;-Cs
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Y is nitrogen or CH group; Z is hydroxyl, G -C8 al kyl, C3-C8 cycl oal kyl,

Cl- C8 al koxy, C3-C8 cycl oal koxy, Cl1-C8 30 al kyl am no, C3-C8 cycl oal kyl am no
, C2-C8 hwoepnmpeisrc am no, C6-Cl2 aryl, C6-Cl2 aryl am ROT/(BR0GHZ0702

het er oallydxgoarbonyl OL-C8 aalikgydarteulf @haly choborgBnGiBo c¢sCoadkly IGuT £ andoxyd &6-Ci,
C6- C12 WO 2011/ 091757PCT/ CN2011/ 070702 aryl sul f onam do, C1-C8 al koxy

sul f onayldsycad®ngB oe felloahkowygydigidrowmni do, Ci - C8 al kyl ani no sulfonanido
C3-C8 cycl oal kyl ami no sul f onam do, C6-C12 ar Ianlno sul f onam do,

C1-
ur ani do, CHIEER Mihglr &rdols deu ledopdphak eandgt eesh egndrmendantly relegtsd ﬁml Hee

each |nde enden elect rou qan5|st|n of . hydr ogen,
nyarorousteniny edfesser b ool cinses! Uiy, 3. cs

cycloal koxy, ﬁba%R%lr#é;%é%ﬁ%g&%gg%de’ntlgselgae@h% | AL S RhacHa) fay! am no.

C2-C8 heteroCycI Ic a am no
C6- C12 1alode RAMRAIHIY |nﬁf8 cgqlk@cgatm&dmﬁ r@m@%rylcé@@éikgxy, C1-Cg

cycl oal kyl“sul f onam do, - het'er ocycl1c sul fonam do
aryl sul Aigni, @rcmld)xglialﬁ&l NCHOsArHIORANTHO; G AURy calfdnRB C, %, hefo@grHc R6 ar e
each independently selected fromthe group consisting of hydrogen, hal ogen,
hydr oxydlkoxyyahonylnC1-Co, he@lo@Bliakiky. 1-CalBamyel, 6atlaHeter@lycliBaminooKy-C1L£aryC8
al kyl am no, C2-C8 heterocyclicamno, C6-Cl12 aryl, C6-Cl2 arylam no, Cl1-C8
al ku%l sLﬁm@%e@w@@am@cmornét@r@@@ﬂ@ld% Sulk @maiﬁcat_bonaln@ ©6-c@bpnylamino, C1-Cs

aryl sulfo 0 e _each inde e dent] y, sel ected
from t H& %ﬁa@%{? ﬁgr%ﬁetefpcml&rsa %meag» 5Cn2 ai\gs%fqn@ % Pf F1risr omet hyl
Cl-C8 al kﬁ fCl C8d % a, al kyl t hi o, CI C8 al koxycar bonyl, Ci1-C8

ami nocdt's %%9 ongx %r%% %?Ry‘fle\{ Yho, ©6-C12 aryl, ©6-Cl2 aryl oxy, C6-Cl2

aryl oxycar %%Ye%mw%@ﬂ r G35, €8s N6 %ﬁ’& '1&%9&%?9%& E1 8. The conpound

according to clains 5- er e| Cl1-C8 al kyl car bonyl ,

G -G8 al koxygaihesy! 1ﬁ§176 akbh RX xaoRENBE -C I(@{Dcmyé ¢ be; hIRb | a
20sel ect ed frompghe S?o o%\n‘(t%g sg(?%cturg %M 14aafb3@18(%4 14v: OéﬂgH 1112E)H Cﬂu

C2-Cs heterocyclyl, C,-Cg heterocyclic alkoxy, C;-Cg amino, C;-Cg aminocarbonyl, C;-Csg

15  alkoxycarbonyl, Cs-Ci; aryl, Cs-Cy; aryloxy, or Cs-C;, aryloxycarbonyl group;
T is nitrogen, oxygen or CH;
U is carbon, sulfur, -S(O)-, phosphorus or phosphate;
W is oxygen or sulfur;
X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;
20 Y is nitrogen or CH group;

Z is hydroxyl, C;-Cg alkyl, C3-Cs cycloalkyl, C;-Csg alkoxy, C3-Cs cycloalkoxy, C;-Cg
alkylamino, C3-Csg cycloalkylamino , C,-Cg heterocyclic amino, Ce-Ci2 aryl, Cs-Ci2 arylamino,
C4-Ci2 heteroarylamino, C;-Csg alkyl sulfonamido, Cs-Cs cycloalkylsulfonamido, Cs-Ci2
arylsulfonamido, C;-Cs alkoxy sulfonamido, C3-Cs cycloalkoxy sulfonamido, C;-Cs alkylamino

2 sulfonamido, C3-Cs cycloalkylamino sulfonamido, Cs-Ci2 arylamino sulfonamido, C;-Cg uramido,
C;-Cgthioureido, Ci-Cs phosphate, or C;-Cs borate;

R' and R? are each independently selected from the group consisting of hydrogen, hydroxyl,
amino, C;-Cg alkyl, C;5-Cg cycloalkyl, C;-Cs alkoxy, C3-Cs cycloalkoxy, C;-Cg alkoxycarbonyl,
C;-Cs alkylamino, C3-Cg cycloalkylamino, C,-Cg heterocyclic amino, Cs-Ci, arylamino, C;-Cg

30  alkoxycarbonylamino, Cs-Ci, aryloxycarbonylamino, C;-Cg alkylsulfonamido, C;-Cg

cycloalkylsulfonamido, C,-Cs heterocyclic sulfonamido, Cs-Ci7 arylsulfonamido, and C;-Cg

107



p-S-N HOH O\N00 4\- HO O S-N.- OHH O 4\ 0 SM 14dSM 14eSM 14f 000H O H
S-N)(OHACHO. H ii NNDL == O1\ 0 SM 14gSM 14hSM 14j WD 2011/091757
PCT/ CN20 M OQe 0702757 PCT/CN2011/070702

10

15

20

25

30

aminosulfonamido group;

R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyano, nitro, C;-Cs alkyl, C3-Cs cycloalkyl, C;-Cg alkoxy, C;-Cs alkylamino,
C2-Cs heterocyclicamino, Cs-Ci2 aryl, Cs-Ci2 arylamino, C;-Cg alkylsulfonamido, C»-Cg
heterocyclic sulfonamido, and Cs-Cy2 arylsulfonamido group; and

R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-Cg alkyl, C;-Cg alkoxy, C;-Csg alkylthio, C;-Cg alkoxycarbonyl, C;-Cg
aminocarbonyl, C;-Cg carbonylamino, Cs-Ci2 aryl, Cs-Ciz aryloxy, Cs-Ci2 aryloxycarbonyl, and
C,-Cs heterocyclic group.

4. The compound according to claim 3,
wherein:

m=1or2;

n=1or2;

p=1;

q=1;

r=0,1o0r2;

cyclic groups; D and G are each oxygen; E and E' are each -CH,-, respectively;
wherein when r = 0, E is nothing, and D is directly linked to El;
L is -CH,-;
Tis N or CH;
U is carbon;
W and X are each oxygen;
Y is N or CH;
Z is hydroxyl, C;-Csalkoxy, C;-C¢ alkylsulfonamido, Cs-Cs cycloalkylsulfonamido or Cs-Cio

arylsulfonamido group;
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OH 00 BocHNAO N.HHjOH, ,NLiiNi OHay i OH---7\ O\" 1 O _A

SM 14sSM 14t SM 14v 9. The corrpound according to claim7, wherein: 5p = 1;
g=1; r :W0201]1/(m752 the dashed line "-" is a single bodetﬂdenubb’mbond;

t he dashedR! I1l§l€hyc'11=0geh,i k€4 tglantieo,c§ cCopikopy taborybaainbo@y-Cs dietgryclc amino,
doubl e bond; 10the dashed line "-" |inked to R is a single bond, and R is
H; G 1Hes allgivelébriamido, or CsiGo arykuHghamidonahd n the tricyclic ring
consisting aof D, ,E ;El 6G and ot her cyclic groups; D and G are each oxygen;
E and El aRe Radh, RosplR ‘i‘ré%@clt{i vely: wherein when r = 0, E is nothing,
and D is di ¢l nked Wand X are each oxygen; 15Y is N or CH
Zis hydro>{{/e]fi ?%”%Garﬁle ; C| C6 al kyl sul f onami do, C3-C6

cyclsoal kyl sul T onagd o, 6 r%es%ﬁ%d%&%éf&&%alﬂ 484 ApOUP:

or stereoisomers, solvates, hydrates, tautomers, esterification or amidation prodrugs,
pharmaceutically acceptable salt, or mixtures thereof.
wherein:
10 p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;

15 group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Cy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C;1-Cy alkoxycarbonyl, C;-Cy aminocarbonyl, C;-Cyo carbonylamino, Cs-Cyg aryl, Cs-Coo aryloxy,

Cs-Cy aryloxycarbonyl, or C,-Cy heterocyclic group.

20 group consisting of nitrogen N or -C(Rc)- group; and R' is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cy alkyl, C3-Cyo cycloalkyl, Cs-Cyp aryl, Ci-Cyo alkoxy, C1-Cao
alkylthio, Ci-Cy alkoxycarbonyl, Cs-Cyo aryloxy, Cs-Coo aryloxycarbonyl, C,-Cyo heterocyclic
alkoxycarbonyl, C,-Cy heterocyclic aryl, C1-Cyp alkylamino, C2-Cyo heterocyclic amino, Cs-Cao

25
aryl amino, C;-Cy aminocarbonyl, C;-Cyo amido, C;-Cy amidocarbonyl, Ci-Cyo carbonylamino,
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R3, R4, R5 and R6 are each HL R7, R8 and RO are each H 20R" is H, Cl-C6
al kyl, Cl1-C6 al kyl carbonyl, C -C6 al koxycarbonyl, or a group having the
fornmul a swDeotid1fsrom t he structure SM 14a to SM 14v of PCIraiNIB/07008
2011/ 09760 Rk SuNB Bdrh1dd 7 07 A2 h&erdyceditpalibdamidpy €sEnt @l silyortanedd, @t QG Ve or
[11b wherein: p =0, 1 or 2, 5 =0, 1 or 2, r =0, 1, 2 or 3; the
dashed dniinesutfonamulogreuyl, eesperitvelyr doubl e bond, respectivel y; wher ei n
when "-" is single bond, D, E  El and G are each independently sel ected
from the grdsEiesmen stithg ibnotbhinggand Dduirently kedép Eor - o(Ra) (Rb)- gr oup,
respectively; and R is.hydrogen, 10 oxygen, hal ogen atom cyano,
trifIuoroné%ﬁ???gé?ptﬁgﬁ51kyI, G - C20 al koxy, C1-C20 al kyl thio, Cl-C20
al kqxycar bgnyl - i Qacanho - arbonyl-am ng, C6-C20 aryl
C6- C20 aryﬁgéi?yéé¥g§g”3?; oéygg?ggh@‘%agﬁgg%%tgo%ﬁé§§$%§§tlic group.
wher ei n whahisnifroded d@iPL@eupond, D, E H and G each is independently

sel ected fromthe group consisting of nitrogen N or -C(Rc)- group; and Rl

i's oxygen orissyliosyl, CLE RalkyRo;ansl ciloalltd, €ach, dlsgpendentcyoatialgcCed,f rom
the group consisting of hydrogen, hal ogen atom cyano, nitro, G -C20 al kyl,

C3- C20 atlypddmmbk(4-C.C8clodlkydamyihg , C1-(G2Betedokyotie, antie, C20Calaky ] €4HCo, ar@amBRO
al koxycar bonyl, C6-C20 aryl oxy, C6-C20 aryl oxycarbonyl, C2-C20 heterocyclic
2l Koxy darboripieroapawin. et syt fonamid, Celataulaligbmamidocge€20
netler ocyal b amne ¢ O Rearyl samng, (C1c.C20 ) noeafoently, &S
sulfonamido, C3-Cyg cycloalkylamino sulfonamido, Cs-Coo arylamino sulfonamido, Ci-Cz uramido,
C1-Cyo thioureido, C1-Cy phosphate, or Ci-Cy borate;
R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyano, nitro, Ci-Cy alkyl, C3-Cyg cycloalkyl, C1-Cyp alkoxy, C1-Cyo alkylamino,
P C2-Cyo heterocyclicamino, Cs-Cyp aryl, Cs-Cop arylamino, Ci-Cyg alkylsulfonamido, C»-Cy
heterocyclic sulfonamido, and Cs-Cyg arylsulfonamido group; and
R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-Cy alkyl, C;-Cy alkoxy, C;-Cy alkylthio, C;-Cy alkoxycarbonyl,
C1-Cy aminocarbonyl, C;-Cyg carbonylamino, Cs-Cyg aryl, Cs-Cog aryloxy, Cs-Cy aryloxycarbonyl,
20 and C,-Cy heterocyclic group.
R'" is H, C;-Ca alkyl, C3-Cyo cycloalkyl, Cs-Cao aryl, C4-Cao heteroaryl, C1-Ca alkylcarbonyl,
C;1-Cy alkoxycarbonyl, Cs-Cyg aryloxycarbonyl, C;-Cyo alkylaminocarbonyl, Cs-Cyo arylsulfonyl,
C1-Cy alkylaminosulfonyl, C3-Cy cycloalkylaminosulfonyl, Cs-Cyo arylaminosulfonyl, or C3-Cyg
heterocyclicaminosulfonyl group.
25 6. The compound according to claim 5,
Wherein:
p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;

30 the dashed line “===" is single bond or double bond, respectively;
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20 C1-C20 al kyl sul fonam do, C2 -C20 heterocyclic sul fonam do, C6-C20

aryl sul fonam do, or C -C20 am nosul fonam do group, respectively; wherein
when r = WO 2B11V®1150t hi ng, and D is directly |inked to EPCTMN281160RYT92N Or
sul f ur ;group consistingof sxy@ey geifur, sitifia) for 0€(Ra)Reb); giap, espefivalgthndR ' is Hdrdsen,
El, and G above; 25Y is nitrogen or CH group; WO

2011/ 09KYBAPARI@MOdtL0 29762 Rfluprnieyli.oLyiCis @lkyt20:1-4likplkoxg3Cegs alkylthio,
cycl oal kyl, Ci1-C20 al koxy, C3-C20 cycl oal koxy, Cl1-C20 al kyl am no, C3-C20
cycl oaICkl amﬂ?%ycarb,@.‘/éz@l Gestaérrﬂa%%bqnd &rir i caibgndemings (s-Cre8ELo-aryrdatho,

{:ero OCC%O al k sul f onam do, C3-C20
cycl oaI B%Vafﬁ{ d’Byl eb s BEESP XﬂhF(%‘&’rﬁ do, C1-C20 al koxy sul f onani do,
C3- G20 Cyc'v%%%ﬁg%]eﬁ“l-f-p’p%rﬂoﬁ@g bgag%oEaﬁkéﬂda@‘eQ{ﬁ}é iRk 9@&@%@5&% ﬁ%%?t

cycloal kyl am™no onam arylam no su onanitd uram

Cl- C20 %9&1 wrﬁisggg ofitbeth RReSEMEY) Eerofp; &ad F2E HQLat & sulldr. R4, RS and R6
I'ndependen

are eac tl'y Selected fromthe group consisting of hydrogen

hal ogen, hydr Ryhd ReYedi@achihdehendebdly celectad kryshmhé:grdag&oﬁmhfgadfwhmg@i C20
al koxy, C1- C20 al kyl am no, C2-C20 heterocyclicamno, C6-C20 aryl, C6-C20
ar yl amhatngeChtot Gyands yitsy I(j‘ldhaaiikgzlb C3€2s CRodylh€t- €ﬁsoa:(yb Ci<C1salkbondht@e, and
C6- C20 aryl sul fonam do group; and R7, le and RO are each independently

sel ect edkyflthgmCitfes @k@ﬁwaémi st Gug anflony S sy e arylaysarbonyli @r@;s heterocyclic
t rilol uor onet hyl Q alk 0 .al kox OaIkIt Cl-C2
al koxy BRI Onsé O @Fﬁfﬂé@&? s%yrlrycf H@’é%“"@ﬁr %b l}ﬁﬁqrﬂwc Ieginéssy Ca
C6- C20 aryl ox C20 ar v r on htero e )
TRz 1O T gy Ratey eg&%ﬁbda < R C G fé%moa
het cr 036 . g CAGnabisk] € rcb Rbroc i GRFoR Y | e
aryl oxycar Q/ ﬁ%% ? ' am' Pr?gg lrcbongﬁ"lL gé %@gp&[}% S (%?ony ,Or8 20
al kyl argnﬂﬁéslﬁllfﬁ)gmjdo g%égg%g gal kyl am nosul fonyl , C6- C20
aryl am nosul f onyl , 0 het erocycl i cam nosul fonyl group.

wherein when r = 0, E is nothing, and D is directly linked to E’;

15 W is oxygen or sulfur;

X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;

Y is nitrogen or CH group;

Zis hydroxyl, Ci-Cis alkyl, C3-Cis cycloalkyl, Ci-Cis alkoxy, C3-Cis cycloalkoxy, Ci-Cis

alkylamino, C3-C;s cycloalkylamino , C,-Cis heterocyclic amino, Cs-Cis aryl, Cs-Ci5 arylamino,

20 C4-C;5 heteroarylamino, C;-C;s alkyl sulfonamido, C3-Cis cycloalkylsulfonamido, Cs-Cis
arylsulfonamido, C;-C;s alkoxy sulfonamido, C3-C;s cycloalkoxy sulfonamido, C;-C;s alkylamino
sulfonamido, C3-C;s cycloalkylamino sulfonamido, Cs-Cis arylamino sulfonamido, Ci-C;s uramido,
C;-Csthioureido, C1-Cis phosphate, or Ci-C;s borate;

R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,

25

halogen, hydroxyl, cyano, nitro, Ci-C;s alkyl, C3-C;s cycloalkyl, Ci-C;s alkoxy, Ci-C;s alkylamino,
C2-C;5 heterocyclicamino, Cs-C;s aryl, Cs-Ci5 arylamino, Ci-Cis alkylsulfonamido, C»-Cis
heterocyclic sulfonamido, and Cs-Cy5 arylsulfonamido group; and
R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio, C;-C;s alkoxycarbonyl,
30  C;-C;s aminocarbonyl, C;-C;s carbonylamino, Ce-Cys aryl, Cs-C;s aryloxy, Ce-C;s aryloxycarbonyl,
and C,-C;s heterocyclic group.
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11. The corrpound according to claim 10, 20wherein: p =0, 1 or 2; =0, 1

or 2; r 0O, 1, 2 or 3; the dashed line "-" is single bond or doubl e bond,

respecti Web pllﬂBW\ﬁerel n when "-" is single bond, D, E, BCcTamtoG/aem®2each

i ndependenR s HeCetiealkylr O heydpadiug, CoOsH Y @@LC@i helmbgleﬁn C s sfality] caabongh),

or - Ra)éi - group, respectively; and R is hydrogen, ]ygen hal ogen

atom dyiaho,alkaxytarbomdnet-Kyd arytbwc}nrsomlkw Cuoalkmsmmcnﬁwpy Ga (G:tarylsu fonyl,

al kylthio, G -Cl15 al koxycar bonyl, G -Cl5 am nocar bonyl, G -

car bonﬁla% ridkylaginess oala/iu -8 C@ilealéwmwu envlcesCar 9%9%@%@% or §p3-Cis

C2-C15 h terocycl.i 30wherein when "-" is double bond, D, E, El and

G each I° r?W&ﬁéaé‘?fB W]s%rf’%t ed fromthe group consisting of nitrogen N or

-C(Rc)- grou sul fur. WD 2011/ 091757PCT/ CN2011/ 070702
IgRb and(%Rél.[ihg;%gglgaclhd?§ § %61@ "{ yéJseI ected fromthe group consisting of

hydr og&herig! 0gen atom cyano, nitro, G -Cl5 al kyl, C3-Cl15 cycl oal kyl,

C6-C15 aryl, Ci1-Ci5 al koxy, Cl1-Ci5 alkylthio, G -C15 al koxycar bonyl , 06- C15

aryl oxy, C@ﬂSl &'yl oxycar bonyl, C2-Cl5 heterocyclic al koxycarbonyl, C2-C15

heterocyclic aryl, Cl-Cl15 al kyl am no, C2-Cl5 heterocyclic anmino, C6-Cl5 5

aryl am no,q - 1C6152am nocar bonyl, G -Cl15 am do, Cl1-Cl5 am docar bonyl ,

Cl- C15 carbonyl am no, Cl1-Cl15 al kyI sul fonam do, C2 -Cl15 heterocyclic

sul f onam dé= @8, €v63aryl sul f onam do, or G -C15 am nosul f onam do group,

o w 'svﬁ: %@?ﬁeﬁhéﬂﬂ%‘?qs siosePong Ry Gt Gtk (rbGi NR- - Ra i s def i nod as
D, E E .

IolnkC|15 ot R i§b§¥'¢| 5l B BB E0h 9 oncp e OB g

oyl QOB e oE UGl RR BRI S Sy AR TR iRogen

C3- C15 wyeédaHaloges %{Jrﬁzm@ahaqnﬂﬁ“&-o%ﬁlyl, C1-Cs alkyl, C;-Cs alkoxy, C;-Cs alkylthio, C;-Cs

alkoxycarbonyl, C;-Cg aminocarbonyl, C;-Cg carbonylamino, Cs-Ci, aryl, Cs-Ciz aryloxy, Cs-Ci2

15 aryloxycarbonyl, or C,-Ci; heterocyclic group.

group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.
Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cg alkyl, C3-Cg cycloalkyl, Cs-Cy2 aryl, C;-Csg alkoxy, Ci-Cs
20 alkylthio, Ci-Cs alkoxycarbonyl, Cs-Ci2 aryloxy, Cs-Ci2 aryloxycarbonyl, C2-Cs heterocyclic
alkoxycarbonyl, C,-Ci; heterocyclic aryl, C;-Cg alkylamino, C;-Cs heterocyclic amino, Cs-Ci, aryl
amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cs amidocarbonyl, C;-Cs carbonylamino, Ci-Cg
alkylsulfonamido, C, —Cs heterocyclic sulfonamido, Cs-Ci, arylsulfonamido, or C;-Cg
aminosulfonamido group, respectively;
25 wherein when r = 0, E is nothing, and D is directly linked to E';
W is oxygen or sulfur;
X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;
Y is nitrogen or CH group;
Z is hydroxyl, C;-Cg alkyl, C3-Cs cycloalkyl, C;-Csg alkoxy, C3-Cs cycloalkoxy, C;-Cg
0 alkylamino, C3-Csg cycloalkylamino , C,-Cg heterocyclic amino, Ce-Ci2 aryl, Cs-Ci2 arylamino,

C4-Ci2 heteroarylamino, C;-Csg alkyl sulfonamido, Cs-Cs cycloalkylsulfonamido, Cs-Ci2
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15 aryl sul fonam do, C1-C15 al koxy sul fonam do, C3-C15 cycl oal koxy

sul fonam do, C -Cl15 al kyl am no sul fonam do, C3-Cl15 cycl oal kyl am no

sul f onamw0,20889CH3 aryl am no sul fonam do, Cl-C15 uram @#eT/(Si20G150702

t hi our eirgeylfddiam@dd (hHOsidhadyesnlfonartidle GLHChoyddatkox¥BulfBdamidb, @nds Ryamineach
i ndependent|ly selected fromthe group consisting of hydrogen, hal ogen,

hydr oxyulforgraide, CafCs exsloatityl @ngoah kghamids- @&Gucayy:lamalwulfonmﬂ@l& -8k klmdo
Cl1-C15 al kyI am no, 20 C2-Cl5 heteroc clicam no, C6-Cl15 aryl, C6-Cl5

ar y| ani $ioCs henestdd, £G4 Rhasphsiasr Go-CsEPratas het erocycl i c sul f onani do, and

C6- C15 | sul f d d d |
sel ected fy#%‘épﬁ%zam S BREIdep ﬁhaelwe@ew&ﬁwoue§3%Srt%ﬁ?0? o

trifluogr C t

al koxygdé@ nyll é%.]Il%]ic 5C, %&ﬁéég ]b% S%Il%l%lxbg)i%cﬁér%cbony &?;b Q’(]fgx%?%og&

G6- C15 @ryl ax (R, €1 YRy GAROMYLC, Z@Be e afrkmo, ltBLEL @ inG, Of-eYpP;
R12 is ?\ Cl- %:?%l al kjj 6%3 g c;}c oal k8y CCl‘:% ary@ d%, @{5 1het e{ogryl
G - C15 aaﬁdgyb@raémmim @6 C@ﬁy@kgwfv@@nmﬂylcl ChaliBuidsnanady aaroonyl , G - C15
al kyl am nocar bonyl, C6-C15 aryl sul fonyl, G -C15 al kyl am nosul fonyl, C3-C15
cycl oaldyyloaliysoEahdnoidy) C.-Coh@iocpl il satfomosidb f G2, argsulEBra@ido, and C,-Cs

het erocycl i cam nosul fonyl group. 3012. The conpound accordi ng to claim11,
vvhe;_)el rﬁmlmutf@mqm@iggr@md/ CN2011/070702 p =0, 1 or 2; q =0, 1or 2; r =
0 2 or 3 %hed I si n bon or double bo
respectivelRy & dep?lgdegﬁ% I%C%?fgﬁ > SIEUP EPISIHigS ?gy@f"é%h

Z)Pd?pe%gf”t'yhy%&%t%g é%@" et YR RCRD “?pﬁuﬁ‘fbgéﬁ S kgl

300 SRS R Ce Sk Bafiming O B IRt "’%%y'c&*z" >

aryl %te%c%/cﬁé}{dlgﬁﬁml&ﬁaﬁa@éf@lyb@l@ﬁ%ﬁﬁﬁﬂkf|gro  afl- C12 heterocyclic group.

10wherei n - doubl e bond, El "G each is independently
sel ect ed beIR tdne Rjre@el Badh(lﬂ&d@hdd’i@ly@felemeﬂrfﬂglethel\grcﬁp e€ifsReihg of hodipgemregark,
is oxygen or sulfur. Ra, Rb and Rc are each independently sel ected

f r o t hetrgr oiflvosomthdt Cm@soeﬂksﬁy@n&geﬁikoﬁyalmgénalhyldm Cy-fralkaxytarbonyti CCE's
al kyl, C3-C8 cycloal kyl, C6-C12 aral Cl- C8 al kox Cl- C8
aminocarbonyl, C;-Cz carbonylamino, Cs-Ciy aryl, Cs-Ciz aryloxy, Cs-Ci2 aryloxycarbonyl, and
C,-Cs heterocyclic group.
8. The compound according to claims 5-7, wherein R'" is H, C;-Cs alkyl, C;-Cg
alkylcarbonyl, C;-Cg alkoxycarbonyl, C¢-Cia aryloxycarbonyl, or a group having the formula

20  selected from the following structure SM-14a to SM-14v:

mH

(o] (e} O (o]
H H o)
N
[N\j)\” ;| N\=)L°H BockN \.)LOH HaC-8-N H)I\ OH
N o A~ o

S A ol
SM-14a SM-14b SM-14c
o o o
H 0 H o N
s N\:)I\OH >—s-N N\:/U\OH @—g—N N\;)kOH
ol & 4=\ 6" 5 4=\ oM 0 4=\
SM-14d SM-14e SM-14f
C o] e} 0 o]
0 H H H
S-u 1“%% S N
°° o © A\ oA



al kylthio, G -C8 al koxycarbonyl, C6-Cl2 aryl oxy, C6-Cl2 aryl oxycarbonyl,
C2-C8 heterocyclic 15 al koxycarbonyl, C2-Cl2 heterocyclic aryl, Cl1-C8

al kyl am w0 2€2/08875shet er ocycl i ¢ am no, C6-Cl2 aryl am noPCTINZB11/070702

am nocar bonyl, Cl-C8 am do, Cl-C8 am docarbonyl, Cl1-C8 carbonylam no, G -C8
al kyl sul f onam do, - Cs_heterocyclic sul fgnam do, C6-Cl2 arylsul fonam do, or

Ci -C8 am nosul fonam group, respect ly; wherein when =0, Eis

not hing, and D i s @i crHI yolinked to I_?rﬁﬁi s oxygenoorysuifuy,; Xis
oxygen, sul fur s def NeAaND, E O)la ¥e:, Y is
nitrogen or CH group; & ydr oxyl ,HC& al kyl -C8Hc I(&nl kyl, Cl-C8
al koxy, C3-C8 cycl oal koxa\ Cl- C8 al kyl am n6y, C3-C8 cycl oal ky no, C2-C8
het erocyclic am noSMeBkC12 aryl, C6- CM-MWI am no, 25 CSMcn

het er oaryl am no, Cl1-C8 al kyl suI f onam C3- C8 cycl oal kyl sul f onam do,

C6- C12 aryl sul f onam Cl- C8 al koxy fonam do, C3-C8 | oal koxy

sul f onam do, @C&)a I_farrbno sul f ona 0, C&% C8 cy Ioal 1 DO

sul f onam do, sul tonam N ot‘Hhi our ei do,
Cl- C8 phosphate, or HCl 6C8z bor ate; and arHe %

i ndependently sel ected fr m t he group conﬁ\stl ng of hydroge hydr oxyl

30am no, Ci-C8 al kpM:14@3- C8 cycl oal kyISM-@q C8 al koxy, CS$McBrcycl oal kox;/,
G - C8 al koxycarbonyl, G -C8 alkylam no, C3-C8 cycl oal kyl ami no, C2-C8

het er ocycl i ¢ am no, -Cl2 aryl am no, Cu- WO 2011/ 09L757f-P / CN2011/ 070702
al koxycar bony!l an®A8~CorC12 aryl o o) Ai no, C1- | f onani do,
C3- C8 cycl oal kyl sul$onani do, C2- eterecyclic sulfo arrpdqé2 C6- C12

aryl sul f onam do, and 'G -C8 ami nosul fonanido group; R3, R4 5 and R6 are

each independentIySMeMect ed fromthe @Wwig consi sting oSMilddr ogen, 5

hal ogen, roxyl nitro,  Cl- al kyl, C3-C8 cycl oal kyl, Ci1-C8
al koxy, Cl)écé[qﬁﬂggﬂpgﬁq(ﬂqfcordmg to’ claim 7C8

wherein:

5 p=1;
q=1;
r=0,1o0r2;
the dashed line “===" is a single bond or double bond,
the dashed line “===" linked to the cyclopropylaminocarbonyl group is a double bond;

10 the dashed line “z===" linked to R'® is a single bond, and R'® is H;

the dashed line “z==” is a single bond in the tricyclic ring consisting of D, E, E', G and other

cyclic groups; D and G are each oxygen; E and E' are each -CH,-, respectively;
wherein when r = 0, E is nothing, and D is directly linked to El;
W and X are each oxygen;
15 Y is N or CH;
Z is hydroxyl, C;-Csalkoxy, C;-C¢ alkylsulfonamido, Cs-Cs cycloalkylsulfonamido or Cs-Cio
arylsulfonamido group;
R?, R*, R® and R® are each H;
R’, R® and R’ are each H.
20 R" is H, C,-Cs alkyl, C,-Cs alkylcarbonyl, C;-Cs alkoxycarbonyl, or a group having the

formula selected from the structure SM-14a to SM-14v of claim 8.
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C2-C8 heterocyclicamno, C6-Cl2 aryl, C6-Cl2 arylam no, Cl-C8

al kyl sul fonam do, C2-C8 heterocyclic sul fonam do, and C6-Cl2

aryl sul f oNnerzoda9grseup; and R7, le and RO are each i mdemaN0E/m7Op2

sel ected friom t Recaipupd cepisdeated vy thé fdnyndraddener E@No, nitro,
trifluoronmethyl, C1-C8 alkyl, Cl-C8 al koxy, Cl-C8 alkylthio, Cl-C8

al koxycar bonyl, Cl1-C8 10am NoGas bchnyI\(lE)rCi - C8 car®bnyl\am pg,, C6-Cl2 aryl,
C6- Cl2 aryl oxy, C6-Cl2 aryl oxy arbnyl", and C2- C8iyhet &F0C E)Iri C group;

R12 is H Cl-C8 al kyl, C3-C8 & yl, CG-Cgllz het er oar yl ,

C -C8 al kyl carbonyl, G - honyl , -¥12%ar yKoxycar bonyl, C -C8

al kyl am nocar bonyl, C6-Cl2 ary onyR1 , G -C8xal kyl arfi®nosul fonyl, C3-C8
cycl oal kyl am nosul f onyl , Cez CR2 ar ¢f ami nosul foayl, or C3-C8

15het er ocycl i cam nosul fRapyJAgr oppQupd according to claim 12,
Wierein: p= 1; g= 1; 20Q& $ ke "-" is a single bond,
the dashed line "-" Ii , and R is H t he
dashed line "-" is a si Zin the trigefcliCyrizhg consisting of D, E,
El, G and other cyclic groupsg D and G are each @gxygen; E and El are each
-CH2-, respectively; 25wherein when r = 0, Eis nothing, and Dis directly
linked to El; Wand X are each B¥gen; Y is Nor cHlIb 7z is hydroxyl,

C -C6 al koxy, G -C6 al kyl sul fonam do, C3-C6 cycl oal kyl sul fonam do or C6-Ci o
aryl sulwhemeini do group; 30R3, R4, R5 and R6 are each H; R7, R8 and RO are
each H, WD 2011/ 091757PCT/ CN2011/ 070702 R12 is H Ci1-C8 al kyl, Cl-C6
al koxycar bényf,, 1 @2:C10 aryl oxycarbonyl, or C6-Cio arylsul fonyl group. 14.A
com%ound reqp_rgsle(r)lrtze_d by the forrmula Va or Vb:

|
3

is a singl

r=0,1,2or3;
the dashed line “===" is single bond or double bond, respectively;
wherein when “===" is single bond, D, E, E' and G are each independently selected from the

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
10 oxygen, halogen atom, cyano, trifluoromethyl, C;-Cy alkyl, C;-Cy alkoxy, C;-Cyo alkylthio,
C;1-Cy alkoxycarbonyl, C;-Cy aminocarbonyl, C;-Cyo carbonylamino, Cs-Cyg aryl, Cs-Coo aryloxy,

Cs-Cy aryloxycarbonyl, or C,-Cy heterocyclic group.

group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.

P Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cy alkyl, C3-Cyo cycloalkyl, Cs-Cyp aryl, Ci-Cyo alkoxy, C1-Cao
alkylthio, Ci-Cy alkoxycarbonyl, Cs-Cyo aryloxy, Cs-Coo aryloxycarbonyl, C,-Cyo heterocyclic

alkoxycarbonyl, C,-Cy heterocyclic aryl, C1-Cyp alkylamino, C2-Cyo heterocyclic amino, Cs-Cao

aryl amino, C;-Cy aminocarbonyl, C;-Cyp amido, C;-C amidocarbonyl, C;-Cyo carbonylamino

2

20
C1-Cy alkylsulfonamido, Cz-Cy heterocyclic sulfonamido, Cs-Cyo arylsulfonamido, or C1-Cy

aminosulfonamido group, respectively;
wherein when r = 0, E is nothing, and D is directly linked to E";
W is oxygen or sulfur;
X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;

25 Y is nitrogen or CH group;
115



Swherein: p =0, 1 or 2, =0, 1 or 2, r =0, 1, 2 or 3; the dashed line
"-" is single bond or double bond, respectively; 10wherein when "-" is
si ngl e bowg,20D0/09E57El and G are each independently sel eeCe&acN20amM70702 gr oup

consi st i ng Z0fis lpdygen, CsAhfality], GrCRaycoalky DR 4 Bkoxy, gt 000, cytlesihory,iCielCy;
and R is hydrogen, oxygen, hal ogen atom cyano, trifluoronethyl, Cl-C20
al kyl , atil@npimoal k6xycyclonlkgraniap k ¢ b1Chi beteI@EY@Z@Han%cﬁ(éy@maﬂdn«ﬂ -Caccitylamiro,

anlnocarbonyl Cl1- C20 car bonyl am no, C20 aryloxy, C6- C20
ar y| oxylcar 1dRiproargame, @&zm@%@#%@wm@o@;%@@ CYPBWH@’#%‘IHHH%W@H €2 s doubl e

ggﬂg. S AHTIBIARTOE S kg spiRaRias 2hiesy corRoS, R e e Sy aming,

hy dr gg esﬁffoﬁz[f dga&hcfo’l%a%ﬁlgﬁﬂlt&é’ f%lnﬁl% dgﬁ&og%r&%ﬁ 9@”@882‘%? (f%ux%ndo
-C20 @L%%{hl%e%OCﬁbé@ﬁ%Sp@e@%@ ¥hialti 0, C1-C20 al koxycarbonyl, C6-C20

aryloxy - aryl oxycar bonyl 0 heterocycllc 20 alkoxycarbonyl

C2- C20 het @’ 0RY ®’iagd R° ke cah irfdRPeritlektty setedied fr&%-tﬁagrobptcslﬁmmgldf@ymgao,

C6- C20 aryl am no, G -C20 am nocarbonyl, G -C20 amdo, G -

ami doc drabgey) hyd@ixyCZ:@amambm)ﬁle(Efb Aldyl, Ci—@&@ydédﬂyj'ls(]l C@mlmmclmo algl@mino,
het erocyclic sul fonam do, C6-C20 aryl sul fonam do, or G -C20

am nos ¢6méwﬁm%wgh%mpnmﬂés@mcwﬂy@¢QboMm@n@mh(hﬁénakyBuUbn@pm@,©@€w|ng, and

Dil9 directly. I ed and R9 are e(ﬁh i ndependently sel ected

El :
froth@te@?‘é’ﬁBcé agle %gnéﬁé @Ii‘%’lf Honamidagrouty 88, tri fl uor omet hyl
Cl- C20

G- G0 o R T are e S e Fleei g e R PR B Y ESHORRY sygro.

C6- C20 Iﬁtrré(,l %%IQQLHW, 1C1-Cyo alkyl, C;-Cy alkoxy, C;-Cyo alkylthio, C;-Cy alkoxycarbonyl,
C1-Cy aminocarbonyl, C;-Cyg carbonylamino, Cs-Cyg aryl, Cs-Cog aryloxy, Cs-Cy aryloxycarbonyl,
and C,-Cy heterocyclic group.

15 R is H, Ci-Ca alkyl, C3-Cy cycloalkyl, C4-Ca aryl, C4-Cao heteroaryl, C1-Cyo alkylcarbonyl,
C;1-Cy alkoxycarbonyl, Cs-Cyg aryloxycarbonyl, C;-Cyo alkylaminocarbonyl, Cs-Cyo arylsulfonyl,
C1-Cy alkylaminosulfonyl, C3-Cy cycloalkylaminosulfonyl, Cs-Cyo arylaminosulfonyl, or C3-Cyg
heterocyclicaminosulfonyl group.

11. The compound according to claim 10,

20  wherein:

p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;
the dashed line “===" is single bond or double bond, respectively;
25 wherein when “zx=” is single bond, D, E, E' and G are each independently selected from the

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio,
C;-C;s alkoxycarbonyl, C;-C;s aminocarbonyl, C;-C;s carbonylamino, Cs-C;s aryl, Ce-Cy5 aryloxy,
Ces-C;5 aryloxycarbonyl, or C,-C;s heterocyclic group.

30 wherein when “===" is double bond, D, E, E' and G each is independently selected from the

group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.
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WO 2011/ 091757PCT/ CN2011/ 070702 and C2- C20 heterocyclic group. R' is
H Cl1-C20 al kyl, C3-C20 cycl oal kyl, C6-C20 aryl, C4-C20 heteroaryl, G -C20
al kyl car bwoyb11/0@175C20 al koxycar bonyl , C6- C20 aryl oxycar lpemdN20GI07C20

al kyl am no®ar Bonyl RcGire &8 iaddpendeatly kelagtbd o162 Qrompyconsiytiigl dfdnyitoge)6- C20
aryl sul fonyl, or C2-C20 heterocyclic group. 515. The conpound according to
cl ai m Talogehetosi, reyaip, 2it®, C1-@Gs aRyl, §3£10 cydoadkyl2Cs-£15=argl, C1.Ci122lbpx3,C140t he
dashed Ilne "-" is single bond or double bond, respectively; wherein

}Nhen " ha kyjlthicg .%&F@a%ﬁﬁpartm% Cotfy 15 gRdOxS, Qp&lealaipﬁyﬁ%réﬁ@ﬂd%nﬂyl%wé@iléd
rregmief;t%?kfg‘w B%Wﬁ "o By B?YSB‘éﬁg’iorglyé@r?kkyﬂéd?lSae Loy ietergoan oo, (IGLP
b oy LT lﬁ?f O afmdlibi, e Chmidl QLo Shiddapailiel &éscaé’%yﬁﬁg?"
C6- C15 @ty %aylsuh%f;ﬁnﬁ%gcgroa ORI Wl ron HidE2C CES, HORRRIGHES Crar QD

wher ei n when | e bond each is independently

sel ect eghihsRMfohiBidardod, egg&tﬁ;telyng of nitrogen N or -C(Rc)- group; and R

i s oxygen or sulfur. and Rc are each independently selected fromthe
group conswéteremgMEnhyd)r 8genothhel egeh indioentlydinkadto Bi;tro, Ci-C15 al kyl ,
C3-C15 cycl oal kyl, C6-Cl15 aryl, Cl-Cl15 al koxy, Cl1-C15 20 al kylthio, G -C15
al koxycar bé’Hyﬂ OX}’@@HQILSJI&IWI oxy, Cb6- ClS aryI oxycar bonyI C2- C15 heterocyclic

ﬁLh@?XE?LF. i OB TN Ray i Hgchss 165 a A Efr%ww G- CIs ani do,
Cl-C15 am cartbor}?\g/l F% Cl15 car bonyl am no, Cl-C15 al kyl sul fonam do, 2
-C15 heteroc s o ghi'Bo, ©s-Cl15 aryl sul fonam do, or G -C15

am nosul fo vel € ng,
and Dis d:zracra@cﬁj)fEj Q)F #Eeg{lf%lg%% é&&f)aﬁk\pgﬁe%sﬂg&ge@eggﬁydg Ikg)érigjent

sel ect egkyfl5Rmot CQCQJ %}éﬁmﬂ@“hﬁhﬁb' 09-(af hél&‘l@&?élﬁrb;mlﬁé( anog ?15 Qﬁ'}tlr@e-Cls acr:ylamlno

trifluoromethyl, 15 al'kyl, €I1-C15 al koxy, Gi-C15 alkylthi o,

al koxyc(aqmbgrlmte;ro@rlaﬁi:ﬁ) anrealay baihfphamido; Ci—ﬁlﬁﬁfcbmﬂgwﬁﬂhﬁ)ﬂﬂnld@ﬁeg@s aryl,
C6-1G15 aryl oxy, C6-Cl5 aryl oxycarbonyl, and C2-Cl5 heterocyclic group. SOR'
is H Qtylglfnmahidd, C:€3s akbxy ydfaamkgd, C:&6s Cidoakgy, sumnm'@lohét-@nodkyamino

C - C15 al kyl carbonyl, G -Cl15 al koxycar bon |, C6-Cl5 aryl oxycarbonyl, Ci-Cl5
al ky| arftifeeamigeryt-Cisayclealsylamiex s onewiia, Colp autrmooarHrpomtock mr@mmz

C;-Csthioureido, C1-Cis phosphate, or Ci-C;s borate;
R’, R* R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyano, nitro, Ci-C;s alkyl, C3-C;s cycloalkyl, Ci-C;s alkoxy, Ci-C;s alkylamino,
20 C2-C;5 heterocyclicamino, Cs-C;s aryl, Cs-Ci5 arylamino, Ci-Cis alkylsulfonamido, C»-Cis
heterocyclic sulfonamido, and Cs-Cy5 arylsulfonamido group; and
R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio, C;-C;s alkoxycarbonyl,
C;-C;5 aminocarbonyl, C;-C;s carbonylamino, C¢-C;s aryl, Cs-C;s aryloxy, Cs-Cy5 aryloxycarbonyl,
25  and C,-C;s heterocyclic group;
R is H, Ci-C;s alkyl, C3-Cis cycloalkyl, C4-Cis aryl, C4-Cs heteroaryl, C1-C;s alkylcarbonyl,
C;-C;s alkoxycarbonyl, Cs-Cys aryloxycarbonyl, C;-C;s alkylaminocarbonyl, C¢-C;s arylsulfonyl,
C;-C;s alkylaminosulfonyl, C3-Cis cycloalkylaminosulfonyl, C¢-C;s arylaminosulfonyl, or C3-Cjs
heterocyclicaminosulfonyl group.

30 12.  The compound according to claim 11,

wherein:
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C6- C15 aryl oxysul fonyl, C6-Cl15 arylsulfonyl, or C2-Cl5 heterocyclic group.
16. The conpound according to claim 15, Werein: p =0, 1or 2; 5 =0, 1
or 2; r =wO0,20M1/092750r 3; the dashed line "-" is single beaid/a2odaawioe bond,
respectivelpy: 0,1 or 2;wherein when "-" is single bond, D, E, El and G are each
i ndependent |y selected fromthe group consisting of oxygen, sulfur, am no,
-C(Ra) (B) 9, geoksp, respectively; and R is hydrogen, 10 oxygen, hal ogen
atom cyano, trlfluoronethyl C -C8 al kyl, G -C8 al koxy, C -C8 alkylthio,
G -C8 al koiyc%rlb%ﬁy G - C8 ami nocarbonyl, G -C8 carbonyl ani no, C6-C12

! . 065,C12 | | 12" het |
\%}grel n Wnélﬁ ‘?asxeqolz‘ydo:ﬁl e’ E)‘Bglﬁ% %é%%%‘%?en%?{@ @SB‘%‘W Vs | ﬁdgz)gﬁégn!{ ?:ygrOUD

I d f up..
*S Geygen oMU fngh 4R DANAIE bae: B e RS NeRh e BB R e
t h 1N T 30l 10
the Cgr%sgllqggﬁﬁi;ﬁhg egoglgeﬂgsgl;[/fggea%l 5&8%399&)@1{@% oﬁ%%%ecmélﬂl?ga AR Edkdth,

al koxymge}ﬂmalog@a@ﬁ Bhyd, afluorchrehl? (alr-@L @Pk){lﬁéfflb@z{lylﬂ(()xﬁ@lc@g Elﬁ&lemecwbgc
al koxycar bonyl, C2-Cl12 heterocyclic aryl, Cl1-C8 al kyl am no, C2-C3

het er ocjlaixiycarbomydoC: C@aﬁmﬁ)qarty)lrlybrﬁlfﬁk, ce@ﬂmwrmm) nog¢ é?li:bamylcé -Gl -aG8oayyi@eC 12
Cl- C8 am docar bongl Cl1-C8 carbonylam no, G -C8 20 al kyl sul fonam do, C2-C8
198

het er od@¥lpkycashsinybwaf-do; heterogagdicgrgups ul f onanmi do, or C - C8 anmi nosul f onani do
group, respectively; wherei E is nothjin Dis directl
i ibed o Rrherein whey “H rf@ %%QP@ Qa]ghE mﬂie%éﬁelbﬁtlg@ep% cadly saleFieB fonh

& gg@g&&g@@f@y%g s Il sl SCEIES 25am nocar Eﬁ'nw
b |,
gﬁ d(BCZCgr8 %g%’g?gg@ Tﬁcla?%agﬂ%n@ei)&llden@ 3§ e E¥hAKY gro% cgﬂs%stﬁfgydf‘?ﬁl&%%@ll? ony

halogen atom, cyano, nitro, C;-Cg alkyl, C3-Cg cycloalkyl, Cs-Cy2 aryl, C;-Csg alkoxy, Ci-Cs
alkylthio, Ci-Cs alkoxycarbonyl, Cs-Ci2 aryloxy, Cs-Ci2 aryloxycarbonyl, C2-Cs heterocyclic

P alkoxycarbonyl, C,-Ci; heterocyclic aryl, C;-Cg alkylamino, C;-Cs heterocyclic amino, Cs-Ci, aryl
amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cs amidocarbonyl, C;-Cs carbonylamino, Ci-Cg
alkylsulfonamido, C, —Cs heterocyclic sulfonamido, Cs-Ci, arylsulfonamido, or C;-Cg
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;
20 W is oxygen or sulfur;
X is oxygen, sulfur or -NRa-; Ra is defined as in D, E, E!, and G above;
Y is nitrogen or CH group;
Z' is hydroxyl, C;-Cs alkyl, C3-Cs cycloalkyl, Ci-Cg alkoxy, C3-Cg cycloalkoxy, Ci-Csg
alkylamino, C3-Csg cycloalkylamino , C,-Cg heterocyclic amino, Ce-Ci2 aryl, Cs-Ci2 arylamino,

» C4-Ci2 heteroarylamino, C;-Csg alkyl sulfonamido, Cs-Cs cycloalkylsulfonamido, Cs-Ci2
arylsulfonamido, C;-Cs alkoxy sulfonamido, C3-Cs cycloalkoxy sulfonamido, C;-Cs alkylamino
sulfonamido, C3-Cs cycloalkylamino sulfonamido, Cs-Ci2 arylamino sulfonamido, C;-Cg uramido,
C;-Cgthioureido, Ci-Cs phosphate, or C;-Cs borate;

R' and R? are each independently selected from the group consisting of hydrogen, hydroxyl,

30  amino, C;-Csg alkyl, C5-Cs cycloalkyl, C;-Cg alkoxy, C3-Cg cycloalkoxy, C;-Cg alkoxycarbonyl,
C;-Cs alkylamino, C3-Cg cycloalkylamino, C,-Cg heterocyclic amino, Cs-Ci, arylamino, C;-Cg
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R13 is H Cl1-C8 al kyl, C3-C8 cycloal kyl, C6-Cl2 aryl, C4-Cl2 heteroaryl,

C -C8 al kyl carbonyl, G -C8 al koxycarbonyl, C6-Cl2 aryl oxycarbonyl, C -C8

al kyl am nwoaptioneyis; C - C8 al koxysul fonyl, C6-Cl2 aryl oxpsumdnanyio70108- C12

ar yl suldllanytarboiyl SRmCECheEY eargloxgtarGoryitamino, GOCY alkyhelfeanmpdwnc-@ccordi ng to
claim 16, Werein: WD 2011/091757PCT/ CN2011/070702 p=1; g=1; r =0, 1 or
2; t he walohkkglshlfpranido, CsCahgiiogy dicsoHanansidpeCd@ streysulfonenido, ahd fk€d t o Rl
is asingle bond, and R is H the dashed line "-" is a single bond in
the trisyepsutfopamidosomiisting of D, E, El, G and other cyclic groups; D and

G h : d El h. - CH2- ti ly: .wh i wh =

0, E o2 o KR anir kBt dagh R Fitepty, wlertod FrapRES ol sy ainae T Ay IO8gh s
d-10 j | , ~Cl-

oo o Rafbef ifard Sall S, (G thoft €HLERIAOMN, b bR o8 KORYEAL M, O

wher ei mzwbgﬁhltg%;ll)gydli%aﬁno}/ 00, MB1 IS -Sehatdfdof ¢ o tigshebdaaa Loy mul a

Vla-VIf: phar maceuti cal conposition conprising one or nore

conpourt@dger&dyctit ailfghadrid® and Co-C126kylshlfohaiidBgesiip; @d conbi nati on of one or
nore conpounds of clains 1-16 in a therapeutically effective dose and a
second or R, Rfiand Rfeu¢ earimeindepiendantlytseteated titdne diel groep tersisting oflbgdrogen, cyano,
21. A pharmaceutical conbination of any conpound of clainms 1-16 and any H 'V
i nhi bi tmtro.2@itkyeranaithd, ButCsrdkyll CriGsedkery, Ritandiylthio, Ci-Cs 2fkoxpcarbonyl, Ci-Cs

el GRTEL [ Ty ESTESAIS 0 LT, 138, S Saa et
Hepser g, EELY&B4G) ude. or Viread.
R is H, C;-Cs alkyl, C3-Cg cycloalkyl, C4-Ci, aryl, C4-Ci, heteroaryl, C;-Cy alkylcarbonyl,
C;-Cs alkoxycarbonyl, C¢-Cia aryloxycarbonyl, C;-Cs alkylaminocarbonyl, Ce-Cy arylsulfonyl,
C;-Cs alkylaminosulfonyl, C;-Cg cycloalkylaminosulfonyl, C¢-Ci, arylaminosulfonyl, or Cs-Cg
15  heterocyclicaminosulfonyl group.
13.  The compound according to claim 12,
Wherein:
p=1;
q=1;
20 r=0,1o0r2;

cyclic groups; D and G are each oxygen; E and E' are each -CH,-, respectively;

25 wherein when r = 0, E is nothing, and D is directly linked to E';
W and X are each oxygen;
Y is N or CH;

Z' is hydroxyl, C,-Cs alkoxy, Ci-Cs alkylsulfonamido, C3-Cs cycloalkylsulfonamido or
Cs-Cyp arylsulfonamido group;
30 R?, R*, R® and R® are each H;
R’, R® and R’ are each H;

119



23. A nmethod for inhibiting HCV by using one or nore conpounds of clains
1-16 in a 25therapeutically effective dose, or by using a conbination of
one or nowe 20f1/whzs7conpounds and a second or a third negctament1/a7eroa

t her apeut i REli$ W, f fF@cilkyle et enlkok® Barb¥iy 1204 € DAY 105YEHHENAG 104-C70atORBul fonyl
24. A nmethod for inhibiting HCV by using a conbination of one or nore
conpourgteupf clainms 1-16 with one or nore of the follow ng agent: (1)

| mmune nodul ators including but not limted to Interferons,

pegul at ed- 1t er fesaspround renrpseated by dhe tpamplaaYa oe¥b: (2) Hov prot ease

i nhibitors, (3) HCV polynerase imhjbitors, (4) nugleosides and its

deri vatives (5) Cycl ophilgmn ird Al bifdor s, (6) RG ugosi fs E I nhi bitors,
(7) Il\/PDHinhlbltors (8) aspage Dnhlbltors §‘<S§qst (10) HIV
i nhibitors, (11) ant|-43nf,L| Rt offy drugs, g612)X Ca dr,uijs or (13) ot her
conpounds not covered Rfro

R® RS R? R
Va Vb
5  wherein:

p=0,1o0r2;

q=0,1o0r2;

r=0,1,2or3;

the dashed line “===" is single bond or double bond, respectively;

10 wherein when “zx=” is single bond, D, E, E' and G are each independently selected from the

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Cy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C;1-Cy alkoxycarbonyl, C;-Cy aminocarbonyl, C;-Cyo carbonylamino, Cs-Cyg aryl, Cs-Coo aryloxy,
Cs-Cy aryloxycarbonyl, or C,-Cy heterocyclic group.

15 wherein when “===" is double bond, D, E, E' and G each is independently selected from the
group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cy alkyl, C3-Cyo cycloalkyl, Cs-Cyp aryl, Ci-Cyo alkoxy, C1-Cao
alkylthio, Ci-Cy alkoxycarbonyl, Cs-Cyo aryloxy, Cs-Coo aryloxycarbonyl, C,-Cyo heterocyclic

20 alkoxycarbonyl, C,-Cy heterocyclic aryl, C1-Cyp alkylamino, C2-Cyo heterocyclic amino, Cs-Cao
aryl amino, C;-Cy aminocarbonyl, C;-Cyo amido, C;-Cy amidocarbonyl, Ci-Cyo carbonylamino,
C1-Cy alkylsulfonamido, Cz-Cy heterocyclic sulfonamido, Cs-Cyo arylsulfonamido, or C1-Cy
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;

25 R’, R* and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-Cy alkyl, C;-Cy alkoxy, C;-Cy alkylthio, C;-Cy alkoxycarbonyl,

C1-Cy aminocarbonyl, C;-Cyg carbonylamino, Cs-Cyg aryl, Cs-Cog aryloxy, Cs-Cy aryloxycarbonyl,
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and C,-Cy heterocyclic group.

R" is H, C1-Cy alkyl, C3-Cyo cycloalkyl, C4-Ca aryl, C4-Cao heteroaryl, C1-Cyo alkylcarbonyl,
C1-Cy alkoxycarbonyl, Cs-Cyg aryloxycarbonyl, C;-Cyg alkylaminocarbonyl, C;-Cy alkoxysulfonyl,
Cs-Cy aryloxysulfonyl, Cs-Cyp arylsulfonyl, or C,-Cy heterocyclic group.

15.  The compound according to claim 14,

Wherein:
p=0,1o0r2;
q=0,1o0r2;
r=0,1,2or3;

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio,
C;-C;s alkoxycarbonyl, C;-C;s aminocarbonyl, C;-C;s carbonylamino, Cs-C;s aryl, Ce-Cy5 aryloxy,

Ces-C;5 aryloxycarbonyl, or C,-C;s heterocyclic group.

group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-C;s alkyl, C3-C;s cycloalkyl, Cs-C;s aryl, C1-C;s alkoxy, Ci1-Cis
alkylthio, Ci-Ci5 alkoxycarbonyl, Cs-Cis aryloxy, Cs-Cis aryloxycarbonyl, C,-C;s heterocyclic
alkoxycarbonyl, C,-C;s heterocyclic aryl, C;-C;s alkylamino, C,-C;s heterocyclic amino, Cs-Cis
aryl amino, C;-Cy5 aminocarbonyl, C;-C;s amido, C;-C;s amidocarbonyl, C;-C;5 carbonylamino,
C;-C;5 alkylsulfonamido, Cz-C;s heterocyclic sulfonamido, Cs-C;5 arylsulfonamido, or Ci-Cis
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;

R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-C;s alkylthio, C;-C;s alkoxycarbonyl,
C;-C;5 aminocarbonyl, C;-C;s carbonylamino, C¢-C;s aryl, Cs-C;s aryloxy, Cs-Cy5 aryloxycarbonyl,
and C,-C;s heterocyclic group.

R" is H, Ci-C;s alkyl, C3-Cis cycloalkyl, C4-Cis aryl, C4-Cs heteroaryl, C1-C;s alkylcarbonyl,
C;-C;5 alkoxycarbonyl, Cs-C;s aryloxycarbonyl, C;-C;s alkylaminocarbonyl, C;-C;s alkoxysulfonyl,
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C6-C;5 aryloxysulfonyl, Cs-Cys arylsulfonyl, or C,-C;s heterocyclic group.

16. The compound according to claim 15,
Wherein:

p=0,1o0r2;

q=0,1o0r2;

r=0,1,2or3;

group consisting of oxygen, sulfur, amino, or -C(Ra)(Rb)- group, respectively; and R' is hydrogen,
oxygen, halogen atom, cyano, trifluoromethyl, C;-Csg alkyl, C;-Cs alkoxy, C;-Cs alkylthio, C;-Cs
alkoxycarbonyl, C;-Cg aminocarbonyl, C;-Cg carbonylamino, Cs-Ci, aryl, Cs-Ciz aryloxy, Cs-Ci2

aryloxycarbonyl, or C,-Cy; heterocyclic group.

group consisting of nitrogen N or -C(Rc)- group; and R'? is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom, cyano, nitro, C;-Cg alkyl, C3-Cg cycloalkyl, Cs-Cy2 aryl, C;-Csg alkoxy, Ci-Cs
alkylthio, Ci-Cs alkoxycarbonyl, Cs-Ci2 aryloxy, Cs-Ci2 aryloxycarbonyl, C2-Cs heterocyclic
alkoxycarbonyl, C,-Ci; heterocyclic aryl, C;-Cg alkylamino, C;-Cs heterocyclic amino, Cs-Ci, aryl
amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cs amidocarbonyl, C;-Cs carbonylamino, Ci-Cg
alkylsulfonamido, C, —Cs heterocyclic sulfonamido, Cs-Ci, arylsulfonamido, or C;-Cg
aminosulfonamido group, respectively;

wherein when r = 0, E is nothing, and D is directly linked to El;

R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano,
nitro, trifluoromethyl, C;-Cg alkyl, C;-Cg alkoxy, C;-Csg alkylthio, C;-Cg alkoxycarbonyl, C;-Cg
aminocarbonyl, C;-Cg carbonylamino, Cs-Ci2 aryl, Cs-Ciz aryloxy, Cs-Ci2 aryloxycarbonyl, and
C,-Cs heterocyclic group.

R" is H, C;-Cy alkyl, C3-Cg cycloalkyl, C4-Ci, aryl, C4-Ci, heteroaryl, C;-Cs alkylcarbonyl,
C;-Cs alkoxycarbonyl, Cs-C1, aryloxycarbonyl, C;-Cg alkylaminocarbonyl, C;-Cs alkoxysulfonyl,
Cs-C12 aryloxysulfonyl, Cs-Cy2 arylsulfonyl, or C,-Cg heterocyclic group.

17.  The compound according to claim 16,

Wherein:
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p=1;

q=1;

r=0,1o0r2;

the dashed line “===" is a single bond,;

the dashed line “z===" linked to R'® is a single bond, and R'® is H;

the dashed line “z==” is a single bond in the tricyclic ring consisting of D, E, E', G and other

cyclic groups; D and G are each oxygen; E and E' are each -CH,-, respectively;

wherein when r = 0, E is nothing, and D is directly linked to E';

R’, R® and R’ are each H; and

R" is H, C,-Cs alkyl, C;-Cy alkylcarbonyl, C;-Cs alkoxycarbonyl, or C¢-Co arylsulfonyl
group.

18. The compound according to claim 17, wherein when R" is H, Va or Vb is selected

from the following formula VIa-VIf:

@@ a@ a@r
C@)HNC(ZJ C@>

Vie

19. A pharmaceutical composition comprising one or more compounds of claims 1-16.

20. A pharmaceutical combination of one or more compounds of claims 1-16 in a
therapeutically effective dose and a second or a third medicament in a therapeutically effective
dose.

21. A pharmaceutical combination of any compound of claims 1-16 and any HIV inhibitor
including but not limited to Ritonavir.

22. A pharmaceutical combination of any compound of claims 1-16 and any hepatitis B
virus (HBV) inhibitor including but not limited to Heptodin, Sebivo, Hepsera, Emtriva, Baraclude,
or Viread.

23. A method for inhibiting HCV by using one or more compounds of claims 1-16 in a
therapeutically effective dose, or by using a combination of one or more of the compounds and a

second or a third medicament in a therapeutically effective dose.
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24. A method for inhibiting HCV by using a combination of one or more compounds of

claims 1-16 with one or more of the following agent: (1) Immune modulators including but not
limited to Interferons, pegulated-interferons, or interferon derivatives, (2) HCV protease inhibitors,
(3) HCV polymerase inhibitors, (4) nucleosides and its derivatives, (5) Cyclophilin inhibitors, (6)
Glucosidase I inhibitors, (7) IMPDH inhibitors, (8) Caspase inhibitors, (9) TLR agonists, (10) HIV
inhibitors, (11) anti-inflammatory drugs, (12) Cancer drugs, or (13) other compounds not covered

from above (1)-(12).
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