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The present invention relates to two classes of novel polyvheterocyclic 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:



het erocyclyl. C7-C70 heterocyclic al koxy, C -Cr70 am no, G -C20 am nocar bonyl,
C -C70 al koxycarbonyl, C6-C20 aryl, C6-C20 aryl oxy, or C6-C20 aryl oxycarbonyl
group: T is nitrogen, oxygen or CH Uis carbon, sulfur, -S(0)-, phosphorus or
phosphate; Wis oxygen or sulfur; X |§ oxygen, sulfurwor - NRa Ra is defined as
in D E E, and (I+ above: Y |$mn|prd§én or CH gRpup; Z y,hydroxyl. C-C20
al kyl, C3-C20 cycloal kyl, Gi- c7. al kQxy, C3-C20 ¢ @ Lﬂé -C20 10

al kyl am no. C3-C20 cycl oal k } no. C6-C,0 aryl,

C6- C20 aryl am no, C4-C20 hete oay
sul f onam do, cycloalkylsulfgnaﬁldb

9 3 0
GB- C20 arglsu§f8qan1do Cl-e20 al koxy

sul fonam do, C:.-C20 cycl odl\ko3 l t hnani do. T no sul fonani do, C3-C20
cycl oal kyl am no sul f onam @, -B20 aryl am ng' uI oﬁanlgo Cl - C20 uram do,
G - C20 thioureido, Cl1- C70kﬂh0$ or CI-Gngbor N_1BRl and R2 are each

éon5|st4ng rogen, hydroxyl, amino,
al kox§,” \G3=C70 tycl oal koxy, C1- C20
#/C3-C, 1 cycl pal kyl gfino, C,-Cr0 heterocyclic

i ndependent|y sel ected from theogr
Cl-C7 al kvl C3-C20 cycloarRWyR2C1-
al koxycar bonyl, Cl1-C20 al kyllan no,
am no, C6-C arylanlno c -
aryl oxycar bonyl ani no, al kyl sul f onam do, C3-C20 cycloalkylsulfonanldo C2- C20
het erocycl i ¢ sul fonam do, C6-C, @larylsulfonanldo dhd G -c70 20

am nosul f onam do group; R R4, R5 and |le are each independently sel ected
fromthe dﬂﬁﬁ B consi sting of hydrogen, hal ogen, hydroxyl, cyano, nitro, G -C70
al kvl . C3-C20 cycl oal kyl, al koxy, al kyl am no, heterocyclicanino, C6- C20
aryl, 06-C70 @ryl-drifRe, G - C20 al kyl sul f onami do, C2-C70 heterocyclic

sul f onam do, an g63§ 0 aryl sul fonam do group; and R7. R8 and R9 are each
|ndependently set e8ted fromthe group consi sting of hydrogen, cyano, nitro,

tr|flugroneth?E0 Chr£20 al kyl, C-C20 al koxy, alkylthio. Cl-C20

al koxycar bony Cl - C20 anlnocarbonyl Cl - C20 carbonyl am no, C6-C70 aryl,

C6- C70 aryl oxys 0CBeC20 aryloxycarbonyl and C2- C20 heterocyclic group.

In one preferred enbodi ment of the conpounds of formula la-Ib in the present
i nvention, 30Wh&rkin3:

the dashed line “z==="" is single bond or double bond, respectively:
wherein when “z=== 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,

oxvgen, halogen atom, cyvano, trifluoromethyl, C;-Cs alkyl, C;-Cy alkoxy, C;-Ca alkylthio,
C1-Cy alkoxycarbonyl, C1-C,y aminocarbonyl, C;-Csy carbonylamino, Cs-Coy aryl, Cs-Csp aryloxy,

Cs-Cop aryloxycarbonyl, or C»-Csy 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;-Cag alkyl, C3-Ca cycloalkyl, Cs-Cap aryl, C1-Czo alkoxy, C1-Cao
alkylthio, C-Ca alkoxycarbonyl, Cs-Coo aryloxy, Cs-Cao aryloxycarbonyl, C>-Cao heterocyclic
alkoxycarbonyl, C>-Cyy heterocyclic aryl, C1-Cyy alkylamino, C>-Csy heterocyclic amino, Cs-Coy
aryl amino, C;-C5y aminocarbonyl, C-Cyy amido, C;-Cyy amidocarbonyl, C;-C»y carbonylamino.,
C1-Cy alkylsulfonamido, C; -Csy heterocyclic sulfonamido, Cs-Coy arylsulfonamido, or C;-Csy
aminosulfonamido group, respectively:

wherein when r = 0, E is nothing, and D is directly linked to E";
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m=0, 1or 2, n=0, 102, p=0.1or 2 g=0 10O 2, r =0, 1, 2 or 3
the dashed line "-" is single bond or double bond, respectively: wherei n
when "-" is single bond, D, F. El and O are each independently selected from

th ti f f

respact i vel y: At B Uy OGO s eS| e BHREE S R T P et by
Cl- CC, - C, ,al K@irockels lCC5 Ca(! Ké’t&&b"\‘c@c a@!ox@lé @Lokéaﬁmeabp@ny hmRBLARE Ry,

Cl - Cu carbonyl am no, C0-Cl15 aryl, - ar yi oxy, C6-Cl5 aryl oxycarbom , O

C2- C15 hetabogoypdiond. gg—@mmr\l Cs- Cm\ahdao*\mm@/edf(enaf\}o véasboolubdbw: bond, D, E, El and
G each is independently selected fromthe group consisting of nitrogen N O
-C(Rc) - group: s AR oxxeepRygHn O‘ sulfur Ra Rh and Rc are each

|ndependentl sel ect ed fr of s |ng of hydrogen, hal ogen atom
cyano, nltroxJ %ﬁ%él]ﬁ&l%nb{/cq %@f ‘aryl, G -Cl15 al koxy, 15

al kyl thi o, Clyé, O'i\gédqggmﬁar bonyl , C C| s aryl oxy, Co- C15 aryl oxycar bonyl,
C2- C15 heterocyclic al koxycar bonyl C2- Cl15 heterocyclic aryl, Cl-C15

al kyl ami no, CX-iGi§ghesafiooy eVRe: BuisofinedBs GIB. Rry] andif stoye:C1- C15

am nocar bonyl L, Cl1-Cl5 am d, Cl-Cl15 am docarbonyl, Cl-Cl15 carbonyl anm no,
Cl- C15 al kyi sVl ¥Hasnd@s CHoure1s het erocyclic sul f onani do, CB- C15

ar ) sul Tonam 98Bkl L0, ATINCSU LR A o o eepesh Bk, Epherein

when r,,= 0 not hi ng, “and di T ec sul fur,

-S(0) -, - 9adtino. @@-f(bpﬁ)ﬂoall\Qamlrﬁ( @)@vﬁﬁtero@lel@ﬁlﬁim @167@1151 @6@%%%11@15
het er ocycl yl, C2-Ci 5 heterocyclic al koxy, C -Cl5 anmino, G -Cl5 am nocarbonyl,

al koxycar lﬁ@f@éb het@gargdadiray §1-Co0@baClBfoanyidoxy;-Corcy @@dlﬁiﬁllfanw@m)f@eﬁvbo nyl group:

-rl)_hlozpﬂi’;lt reog?smfonan 18(? % 20 gﬂ_' OXy sulfonamlcrlob%n Cms éj)!crolﬁli{kbx§ ssuqf(())%azn’lidg,hco -SszE]glE\\ gmglro

sulfonamido, C3-Cyy cycloalkylamino sulfonamido, Cs-Co arvlamino sulfonamido, C;-Csy uramido,
C1-Co thioureido, C;-Cao phosphate. or C1-Cay borate;

15 R' and R” are each independently selected from the group consisting of hydrogen, hydroxyl,
amino, C;-C5 alkyl, C5-Csy cvcloalkyl, C-Cyy alkoxy, C3-Cay cycloalkoxy, C1-Coy alkoxycarbonyl,
C1-Cy alkylamino. C3-Cyy cycloalkylamino, Co-Coy heterocyclic amino, Cg-Cop arylamino, Cq-Co
alkoxycarbonylamino, C4-Coy arvloxycarbonylamino, C1-Cyy alkylsulfonamido, C5-Cx
cycloalkylsulfonamido, C»-Cy heterocyclic sulfonamido, Cs-Coy arylsulfonamido, and C1-Cy

20 aminosulfonamido group:

R’ R*, R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyvano, nitro, C;-Ca alkyl, C3-Cz cycloalkyl, C1-Cao alkoxy, C;-Cag alkylamino,
C5-Cy heterocyclicamino, Cg-Coy aryl, C¢-Cop arvlamino, C-Cyy alkylsulfonamido, Co-Co
heterocyclic sulfonamido, and C¢-Cop arylsulfonamido group: and

25 R’. R* and R are each independently selected from the group consisting of hydrogen. cyano.
nitro, trifluoromethyl, C1-C,y alkyl. C1-Cyy alkoxy, C;-Csp alkylthio, C;-Csyy alkoxycarbonyl, C1-Csyy
aminocarbonyl, C;-Cy carbonylamino, Cs-Cao aryl, Cs-Cao arvloxy, Cs-Coo arvloxycarbonyl, and
C»-C2o heterocyclic group.

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

30 wherein:

m=0.1or2;



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 is hydroxyl. C-Cs alkyl, C3-C
cycloal kyl, d-C 15 al koxy, C3-C cycl oal koxy, C-Cu 30 al kyl am no, C3-Cl15

cycl oal kyl am no()Cﬁ %15 het er ocycl i c am no. C6-Cl5 aryl, C6-Cl5 arylam no, C4-C
het er oar yl ani ho, u 'kyl sul fonam do. C-C cycl oal kyl sul f onam do, C6-C15

aryl sul fonam da,, Ci,r£15 al koxy sul fonam do, C.-Cl5 cycl oal koxy sul f onam do,

Cl- C15 al kyl am no sul fonam do, C3-Cl15 cycl oal kyl am no sul f onam do, C6-Cl15

aryl am no sul §emaimbd. C - Cl5 uram do, Cl-Cl15 thioureido, Cl-Cl5 phosphate, or
Cl1- C15 borate; Rl and R2 are each independently selected fromthe group
consi sting of hifdr-89&A: hydroxyl, amino, Cl-Cl5 al kyl, C3-Cl5 cycl oal kyl,

Cl- C15 aI koxy Cl5 cycl.oal ko car bonyl Cl - C15 al kyl am no,
G G52l Koy Gl erel oL kiono o Gl prugargy . O -clo als

al koxycar bony{,aéreiAQvheB=C15s ahYlk BNE . lEOEyiu@rﬂ} AR, cal m@p%n@énhyke%&é‘dmmh@lo
C3- C15 cycl oal kyl sul fonam do, C2-Cl15 heterocyclic sul fonam do, C6-C i

aryl sul f ogamipdopsising oChxy@kn. salfiirnosiud.foy AG(RaNBbE reoump; remﬁm eRl: andRB " aniah degea.r e

each i ndependent I y selected fromthe group consi stl n hydr ogen, hal ogen,
ydr oxy |, Osyattio MR BOMCEIeeS T4 R %Ieucw oSyt SRR RN - 1

alkylam - gF&?éﬁ@gQﬁy@éﬁ%‘cﬁﬁ’mﬁ caL‘S 4tam%3o %1% a£r¥1 G CLO

al kyl sul f FOCYC and ?éui‘fo*nam do
gr oup; oand R akBxadaeboB. ar @- @gﬁaeioec&p%mlpnt I y sel ect ed from t he group
consi sting of hydrogen, cyan, 15 nitro, tri fluoronethy Cl-Ch al kyl, Cl1-Cl
al koxy, Cl- Cl&habikythehi e=="Gs d@itde lainldoRyEaE: bmch)ﬂ gaclCis-i@ldpeleathy mb@endtfmmylhe

Cl- C15 car bonyl am no, .C6- Cl15 an! Cl15 ar C6- C15. aryl oxycar bonyl, and
C2- C15 hetgé‘%“(%ﬁ?'&ﬁ“i“&g @f%ﬁﬁgenﬁ(’fa Gy egfﬁP%fa@?%e S'HanSé‘fft‘ of the cam )ounds of

formula Ia-I bR&,rkbta[ﬁﬁ Rc’ageeétglghldg&na\ﬁﬁl?'saectéﬁ fT onQ thejgrcﬂfp c%nsmtmg of hydrogen,

halogen atom. cyano. nitro, C;-Cjs alkyl, C3-Cjs cycloalkyl, Cs-Cy5 aryl, C1-Cys alkoxy, C1-Cis
P alkylthio, C;-C;s alkoxycarbonyl, Cs-Cys arvloxy. Cs-Cis aryloxycarbonyl, C»-Cys heterocyclic
alkoxycarbonyl, C>-Ci5 heterocyclic aryl, C-Cy5 alkylamino, C»>-C;s heterocyclic amino, Cs-Cis
aryl amino, C;-C;s aminocarbonyl, C-C5 amido, C;-C;s amidocarbonyl, C;-C;s carbonylamino.
C1-Cy5 alkylsulfonamido, C, -C;5 heterocyclic sulfonamido, Cs-Cy5 arylsulfonamido, or C;-Cys
aminosulfonamido group, respectively:
20 wherein when r = 0, E is nothing, and D is directly linked to E*;
L is oxygen, sulfur, -S(0)-, -S(0),-. carbonyl. or -C(Rb)(Rc¢)-, C;-C;s alkenyl, C;-C;5 alkoxy,
C»-Cy5 heterocyclyl, C»-Cis heterocyclic alkoxy, C;-C;s amino, C;-C;s aminocarbonyl, C;-Cjs
alkoxycarbonyl, Cs-Ci5 aryl, Cs-Cy5 arvloxy, or C¢-Cys arvloxycarbonyl 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;-Cys alkyl, C3-Cjs cycloalkyl, C;-Cys alkoxy, C3-Cys cycloalkoxy, Ci1-Cis
alkylamino, C;-C;s cvcloalkylamino , C»-C;s heterocyclic amino, Cs-Cs aryl, C4-Cys arvlamino,

C4-Cy5 heteroarylamino, C;-C;s alkyl sulfonamido, C;-C;s cycloalkylsulfonamido, Cs-C;s
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n=0, 1or 2, p=0, 1 0or2;, q=0, 1or 2, r =0, 1, 2 or 3; the dashed line is
singl e bond or double bond, respectively: wherein when "-" is single
bond, D, F. EIl and (1+ are each independently selected fromthe group

R hy b e S Akt M oS bR ot F Syt o
a-GCs al k@?ﬂ)fonag o8-l K:Yél@)&lk\q‘"uml@g sQﬁ)n@ﬁﬁ%x@f@@L%%&no Cifofsmap] @1@@[11%91’“@

Ci -Cg carbonyl am no, C6- G 2 aryl, C6-C 2 aryloxy, aryloxycarbonyl, or C2- Cl12
het er ocycld, € gthoupidoeCel phowthets, r-C'-G sbaawbl e bond, D, E, El and (I + each is
i ndependent |y §e|ec1ed fromthe group consisting of nitrogen N or -C(Rc)-

group: and Ri R @ddkygesclndgraeeply selected frgm trrpregipropdstiae of %’epﬂaé@éhldent ly

sel ected fron1 h oup- consi r rog hal ;0 fyano, niftro,
S oo a1y e GRS AP G BRSBTS, " R SRR
G -C8 al k@ié@?‘ﬁlbﬂﬁlﬂlma@ybg)éyclo@dﬂlﬁo 5&)’('119&&61@5@95 hidlno, @C%ﬁhﬁ{nﬁé Q@N@' ic

al koxycar bonyl . ‘C2-Cl12 heterocyclic aryl, G -C8 al kyl ani no, C2-C8 heterocyclic
am no, C6-aBpxamaytondnmmo, Cmb(ﬁ&lmatrbmatdnnnm(h -} aligd swdfonaoido Gl @8
am docar bonyl, Cl-C8 carbortylanl Cl1-C8 al kyl sul f onam do,

het er ocyclV @0=§'tﬂl%%fﬁaffﬁ“€l% Cacdpis %Oawyf stfonamidR; Cb(S‘F‘lS(‘IilfO@“%‘PnaH‘BQupPonam do

group, re [ein when r ft Eis nothing, and Dis directly
l'i nkedt %Eﬁ%%MKﬁl%Em &6&ygen sulfur, -S(0)-, -S(0)2-, carbonyl, or

- C(Rb) { Rc) -, R RERAMI IR’ afclaliBnddplaieyily §elecfed Rt BE OB kiiksistik2ofGB dRgEer ocyclic
al koxy, Cl-C8 am no, Cl1-C8 am nocarbonyl, C1-C8 al koxycarbonyl, C6-Cl, aryl,
C6- C12 ar yhlogsn, hplroxGh-oCUR. Aitrpi GWGaﬂx‘bibl@inlgcr\@l@pll\\ ITCi- §1srﬂllthmg@amnC1>@bkxylgmmoor CH;
Uis carbon,  sulfur (.0 hos orus or

& -Cys H terocy chcammc? C6 15 ary lpE6 Cis arylamino, 81-813 alkylsulfonamido, C»-C;s
heterocyclic sulfonamido, and C¢-Cys arylsulfonamido group: and
R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano.
15 nitro, trifluoromethyl, C;-Cjs alkyl, C;-C;s alkoxy, C1-Cys alkylthio, C;-Cis alkoxycarbonyl, C;-Cys
aminocarbonyl, C-C;5 carbonylamino, Cs-Cys arvl, Cs-Cs arvloxy, C¢-Cis arvloxycarbonyl, and

C>-Cy5 heterocyclic group.

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

werein:

20 m=0.1or2;
n=0,1o0r2;
p=0.1o0r2;
q=0.1o0r2;
r=0,1,2or3;

25 the dashed line “==2="" 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, cyvano, trifluoromethyl, C;-Cs alkyl, C,-Cs alkoxy, C;-Cs alkylthio, C-Cs
alkoxycarbonyl, C;-Cs aminocarbonyl, C,-Cg carbonylamino, C¢-Cjs aryl, C4-Cyo arvloxy, Cs-Ca

30 arvloxycarbonyl, or C>-Cy; heterocyclic group.
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15Wis oxygen O sulfur; Xis oxygen, sulfur or -NRa- Ra is defined as in D, E,
El, and G above; Y is nitrogen or CH group; Z is hydroxyl, G -C8 al kvi. C3-C8
cycl oal kyl, G - C8 al koxy, C3- 8 cycl oal koxy, G -C8 al kyl ami no, C3-C3

cycl oal kyl am no am no, aryl am no, 21)
ChCra hetBPBAPyTRE RO S iy o doo &Y el oa ky cul oha do,
C6-Cl2 aryl Suk&mq{&ar@aclgﬁldéﬂelﬁ@éhﬂx §éﬂedct&ﬂ%ﬂl% arbep: c@ﬁs&ﬂﬂ%lopﬁsld

sul fonam do, G -Cs al kyl am no sul f onam do, -C8 cycl oal kyl'amno suI f onam do,

C6- Cl2 ar ylhlagemmm\ﬁmamnodﬁl CgihlmBCuCamcumu\\DCz)«Bv arhli OuCenldoyy. Cl-CE8
phosphate, or Cl1-C8 borat RI and R2 are each mdegndently sel ected
fromthe ghalibiocons Qéltq\h@“fb‘f“‘h)?d?cog@hb\hfdr(bwa\h‘?ﬁ%‘ Cepegoeslieycl oaI kyI ,

G-cs al kO ¥)\\ oy 0@ g&h%ta elr<ooc%(é1ic a,gl eélrné%hf\)\)fé n&b(%né(grhe eLocy cqs ic ana.ljlé/ gg r817 ar’\l

cycl oal kyI amn erocycli

al koxycar haimd, @mc@@mm@@rrml @mdg%y@oar by haib&bont, c@%g @élrlsyd\whﬁ@r@mgdo
C3- C8 cycl oal kyl sul fonami do, C2-C8 heterocyclic sul fonamn do. C6-C

aryl sul f ontyisdidonaanidb. Ch—Gohegema ayolsaduffomemild & s g ouptsulBhamido. or R3Cs RI R5 and R6
are each |ndependently sel ected fromthe group consi sting of hydrogen.
hal ogen, RYHS namdpzgrapp. fesReedvelsl - 8 al kyl, C3-Cs cycl oal kyl, Cl-C8 al koxy,

G- C8 al kyl am ng.,. G2, £ (NELSLAGKE LI FAT RO RrGha, Bryl, 0- Cl2

aryl am no, al kyl'sul'f onam erocyc 1 ¢ sul'f onani do, and C6-Cp

aryl sulof onam des gﬁ@_bm-s_umnd-S(O)-, R(0),R&am061BY @(RbeRON d,idenendeat-ty aketect ed
fromthe group consisting of hydrogen, cyano, nitro, trifluoro nethyl, C-GCs
al kyl, C LCngahetkr@mwl\lCClmshdthDQ\hllc olkagy.- Cs-Gal allnmycfabeonyllnocz(ﬂoml\CsCng

R R RIS T s
enbodi nent iRt Hgmg&ggg%ten of fpent ion, the formula wherein: m= 1 or 2
U is carbon, sulfur, -S(O)-, phosphorus or phosphate;
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;-Cs alkyl, C5-Cs cycloalkyl, C;-Cg alkoxy, C3-Cs cycloalkoxy, C-Cs
alkylamino, C;-Cs cycloalkylamino . C>-Cg heterocyclic amino, C¢-C)5 aryl, Cs-Cy> arylamino,
C4-C1> heteroarylamino, C;-Cs alkyl sulfonamido, C;-Cs cycloalkylsulfonamido, Cs-C»
arylsulfonamido, C;-Cs alkoxy sulfonamido, C3-Cs cycloalkoxy sulfonamido. C;-Cs alkylamino
sulfonamido, C3-Cs cycloalkylamino sulfonamido, Cs-C 2 arvlamino sulfonamido, C;-Cs uramido,
C-Cg thioureido, C,-Cg phosphate, or C;-Cs borate:
R' and R” are each independently selected from the group consisting of hydrogen. hydroxyl,
25 amino, C;-Cg alkyl, C3-Cg cvcloalkyl, C1-Cg alkoxy, C5-Cs cycloalkoxy, C1-Cg alkoxycarbonyl,
C-Cs alkylamino, C;-Cs cycloalkylamino, C»-Cg heterocyclic amino, C¢-Cy> arylamino, C-Cs
alkoxycarbonylamino, C4-C2 aryloxycarbonylamino, C;-Cs alkylsulfonamido, Cz-Cs
cycloalkylsulfonamido, C»-Cs heterocyclic sulfonamido, Cs-Cj» arylsulfonamido, and C;-Cs
aminosulfonamido group:
R’ R*, R’ and R® are each independently selected from the group consisting of hydrogen,

halogen, hydroxyl, cyano, nitro, C-Cg alkyl, C;-Cs cycloalkyl, C1-Cg alkoxy, C;-Cs alkylamino,
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n=1o0r 2, P=1, g=1; rl or 2; the dashed Iine " " is a single bond or
doubl e bond; 15the dashed line " " linked to the cycl opropyl am nocar bonyl
group inside of the macrocyclic ring is a double bond: the dashed line "-"
linked to RI.is a sihgle bond, an is, H. t he, dashed, line "- is a
single bofd GerReRTEDer T EC FeRg teomenStie- SRR B8 of her Gycl i o
groups; DpaRfh RIRLEIFGARMMOINIEIE , EndHofmid SofRGhd - 012-, respectively:
wherein when r = 0, Eis nothing, and Dis directly linked to El: L is -012-;
Tis NO CHRIR! sdcirdoech WdapehdXathrseleetad frooxiig erup Yorisstidg of hy@Higen. cyanaZ i S
hydroxyl, Cl-C6_al koxy, C -C6 alﬁyisulfonanido, C3-C6 %écloalkylsulfonanido or
CB- C10° ai VHEuIFbiarIe | gF olipallyl. Ci-Gy alkavn ko glnlthicsC cho atkpyycartPRd, Cches
o6 o o5 SRTATRAR: ¢ S5 SRANSIRLSENEE S AT €2, Fril6R: AL R OORBP "

C>-Cs heterocyclic group.

In one most preferred embodiment in the present invention, the formula Ia-Ib;

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

cyclic groups: D and G are each oxygen; E and E' are each -CHs-. respectively:
20 wherein when r = 0, E is nothing, and D is directly linked to E";
L is -CHa-:
Tis N or CH;
U is carbon:
W and X are each oxygen:
25 Y is N or CH:
Z is hydroxyl, C;-Cs alkoxy, C;-Cs alkylsulfonamido, C;-Ce cycloalkylsulfonamido or C¢-Cyy
arylsulfonamido group:
R' is hydrogen. C¢-Cyo arylamino, C;-Cg alkoxycarbonylamino, C»-Cs heterocyclic amino.
C-C¢ alkylsulfonamido, or C4-Cjy aryvlsulfonamido; and
30 R% R’ R*, R’ and R® are each H:

R’. R® and R? are each H.



R2, R3, R4, re and re are each H R7, Rs and RO are each Fl. In the
second aspect, the present invention pros ides a kind of novel polyheterocy

clic based conmpounds represented by the fornmula ha and IIb' Hal i b and/ or
st er eoi soners ol vat ydrates, .tautoners e |ca n

ot odr uos.  phaPigetorsipes M kSRt dnrahanrp tuey s kil pES! pRESGr S nBisth. b -
0. 1 or Ziofiofdds fepRkented Uy the f%rmél—lall?a A0 1. the dashed line "-"" is single bond
or doubl e bond, respectivély: wherein when "-" is single bond, D. E. E
and G are each |ndependently seu@ctmaYpron1the gh@u67c093|st|ng of oxygen,

sul fur, am no, - C(Ra) (Ro) - grlups respectivel yiy: R is hydrogen,
oxygen, hal ogen atom cyan, wyi'f l’Jmet hyl, Gl g1, C1-C, 0

al koxy, al kyl t hio, Cl-C20 al ko yc:ﬂbonyﬁ am nocaJ banyly, Cl-C20 carbonyl ami no,
C6- C20 aryl, C6-C20 antoxy,, 15C€ fordux aryloxycar%oﬁyl or C2-C21 heterocyclic
group. wher ei n when "= oubl e bond,RD AE Rl and G each is

i ndependent |y sel ected froif Y hg @f oup,consi st1ing Eenltrogen N or -C(Rc)-
group; and R is oxygen or gulf Rb and, re e jch i ndependent | y

sel ected fromthe group conS|stbng h¥/ dr ogeh, h e} tom cyano, nitro,
Cl-CnC: - C0 cycloal kyl, Co-C 70 ant/ Cl1-C. 70 alkoxy, = C70

IIa IIb

and/or stereoisomers, solvates, hvdrates, tautomers. esterification or amidation prodrugs.

(vl

pharmaceutically acceptable salt, or mixtures thereof.
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" i

is hydrogen,
oxygen, halogen atom, cyano. trifluoromethyl, C;-Cyy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C1-Cy alkoxycarbonyl, C1-C,y aminocarbonyl, C;-Csy carbonylamino, Cs-Coy aryl, Cs-Csp aryloxy,

15 Cs-Coy arvloxycarbonyl, or C-Csy 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;-Cag alkyl, C3-Ca cycloalkyl, Cs-Cap aryl, C1-Czo alkoxy, C1-Cao
alkylthio, C-Cy alkoxycarbonyl, Cs-Cop arvloxy. Cs-Cop aryloxycarbonyl, C>-Coy heterocyclic
alkoxycarbonyl, C>-Cyy heterocyclic aryl, C1-Cyy alkylamino, C>-Csy heterocyclic amino, Cs-Coy
aryl amino, C;-C5y aminocarbonyl, C-Cyy amido, C;-Cyy amidocarbonyl, C;-C»y carbonylamino.,
C1-Cy alkylsulfonamido, C; -Csy heterocyclic sulfonamido, Cs-Coy arylsulfonamido, or C;-Csy
aminosulfonamido group, respectively:

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



20 al kylthi o, Cl-e20 al koxycarbonyl, C6-C, 1 aryloxy, C6-C70 aryl oxycarbonyt
C2-C. 70 heterocyclic al koxycarbonvl. C-CO0 heterocyclic aryl, G -C20

al kyl am no, C)-C20 heterocyclic am no. Co-C20 aryl am no, Cl-e20

am nocar bony Cl-e20 am d Cl-C, 0 am docarbonyl, Ci1-C carbonyl am no,

al kyl sul f onany V& U8 het er ocycl i ¢ sul f onani do, CB-C20 ar yl sul f onani do, or
G - C20 am nosyl;f Q\Qgéﬂ ‘é'&lflgroPMWa-r 1%§i§%€ﬁﬂe\d%‘sﬁtD21§‘M“%§'cﬂabW@@n r ft Eis
nothing, and Dis directly linked to El: Wis oxygen or sulfur X i's oxygen,
sul fur or - NRi#-s iRaoges od €H nrenth: as |n D, E, and G above: Y is nltrogen or CH
group: Z is hydroxyl. G -C20 a C3- C20 cycl oal kyl , al kox

cycl oal koxy, €I W%ﬁkﬂ&mfﬁl@l %3(-32@2@1‘591&]1 cf%lr(k’yﬂlé%‘ng €n ey alh%‘f‘eﬁer@ycl ic

am no, °C6- (37 ami C20,.het ero .G R0 al kyl
sul f onani &&‘B‘&“‘}é?' ; C‘%al‘%a VARIE ol HOOGHS TGOS ﬁ¥ mrl )8%3‘“ =20

al koxy suld,anandi&ear 1@%111%2@1 @%QJHQ@ELK%%@IH' ¢.o0a éi&tll\\(lsfﬁ'lfo%@ld@d?}@a@m no
sul f onam do, C3-C20 cycl oal kyl armi no sul fonam do, C6-C20 aryl am no sul f onani do.

C i-C20 umagidutionaniibo.dur@i aboxyGui@dniddh ds{ihatyeloalpxyCiHGROnidar@t@) alk0R3jnoR4, R5

andare each inde endently sel ected fromthe group consisting of hydrogen,
hal ogen, KyRBRA° c%‘)r?bClOﬂl\‘tl?‘Bmo @I‘lf(t‘i‘%ldékl kvt apdanese suliopppigpdyr €2 tﬁaﬂm
al koxy, C l'icam no, C6-C20 aryl, C6-C O
aryl anj,no C—I?’”t&g%l%\q Kyl su)lpfh gllm do gé%%het erocyclic sul fonam do, and

C8-C, 0 ar yl sul fmn@mqumgmu@,ea@ndddﬁzmdeﬁ& e teRIroat e eaep chiRBependsatdoyn.
sel ected fromthe group consisting of hydrogen, cyan, 15nitro, .
trifluor orineltomﬂl hydoaxyC2arml kuwog C A2 @Ol :4oxy cblkyl €iiCon all@y GZGCzaIalkmbaymaJr bonyl ,

am nocar bany Cl-C2 carb 70. an! C70 ar C6- C20
aryl oxy céf HehlRterogs S 7%@%&@&/&& &m@’f’oﬁp%ua&“lS“'ifonaéié)Oc)éerC% kyl, C3-C20

gﬁggsl:glbotﬁﬁ\&égm n%Lliary o%%%?%%ﬁgﬁ%t ?%%@a%g%;far lC):gn%/:l?O aGsul fonyl,
20CI - C20 al kyRam’nas Rl fuerydh, indepelROtIcytdcedlfiop apionas ubisaiyd of ISArdgéR). cyano,
aryl am nosul fonyl, C3-C70
15 nitro, trifluoromethyl, C;-Ca alkyl, C;-Ca alkoxy. C1-Cag alkylthio, C;-Cx alkoxycarbonyl, C;-Cag
aminocarbonyl, C-Cyy carbonylamino, Cs-Coyy aryl, Cs-Cop arvloxy, Ce-Co arvloxycarbonyl, and
C>-Cy heterocyclic group.
R" is H, C-Ca alkyl. C3-Ca cycloalkyl, Cs-Cap aryl, C4-Cop heteroaryl. C-Cao alkylcarbonyl,
C1-Cy alkoxycarbonyl, C¢-Co aryloxycarbonyl, C;-Cyp alkylaminocarbonyl, Cs-Co arvlsulfonyl,
20 C1-Cy alkylaminosulfonyl, C;-Csy cycloalkylaminosulfonyl. Cs-Cyy arvlaminosulfonyl, C;-Csyy
heterocyclicaminosulfonyl group.
In a preferred embodiment of the compounds of formula ITa 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,

C1-Cy5 alkoxycarbonyl, C1-C;s aminocarbonyl, C;-C;s carbonylamino, C4¢-Cy5 aryl, Cs-C,s aryloxy,
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het erocycl i cam nosul fonyl group. In a preferred enbodi nienL of die conpounds

of Formula Ila or Ilb, Werein. p=0, 1 or 2, g=0 1 O 2;, r =0, 1, 2 or 3;

the dashed line "-" is single bond or double bond, respectively; wherein when
each |ndependently selected fromthe

gr OILI; ilozﬁ(’gqlf %%8¥Cag3?§}§leﬂrc 1’P§Froc%1cr#’lc%oupor -C(Ra) (Rb)- group, respectively;

and RE) is hydrQggRvhe3 00Xy g€ RoytiabREED. BIIPMnd €Y &Rh idihddpbitRhARIRYEd Fyonfhe C15
al kyl , Cl1-C15 al koxy, Cl-Q15 al kylthio, Cl-Cl5 al koxycar bonyl , am nocar bonyl ,

Cl-Cl5 carhomybasisting of Gire £haN alr-yd(Rc)CgroG}) any ROTLKyyy geCoe GIfbr. ar yI oxycar bonyl , o
C2- C15 heterocyclic group erein when "-" is double bond, D. F. El and
G each is |nd5ﬁ&?d@ﬁ er%@rsléeﬁ@&nﬂffn&wlﬁréedgﬁr%Hl%&@.@ﬂ%l%}@g@f hwlmaeagen N O

-C(Rc) @ gr Rl ach
[ ndependenf‘qjgén‘% CPaI%P fmm M?ﬁé’ ag‘r‘%)flds ¢ ?r‘sclloéj1 v gd?%f1> fyar bgéD % @g@ﬁ at om

cyano, ni tanQithie! cF@@@ﬁmGJérb@M\ql @@th)ﬁhm@c@@% @fItycarbdmEClS- @i K&éﬁémc@b Cl15
al kyl thio, Cl-Cl15 al koxycarbonyl, C6-C is aryloxy, C6-C 5 aryl oxycarbonyl,

C2- G 5 hetabosoypdiond. @i- thyztem'cbdmyalr\l G2€ Chby hennmr @@-ﬁ@d heteraayylic athe QU-Cys
al kyl am no, C2-Cl5 heterocyclic am no, C6-Cl5 aryl am no, Cl-
ami nocar bdRy PRinoct -Eanigcarbor]- (16 amd@oc%rga r‘f{ﬂldoééﬁb%hﬁ 1z ﬁ‘HbOIK‘:ia}i“”l%

< o ol 2120 e ERARYS S5kl S FIAHAR, ST Sy aghlgngT o, o O
is direct |aM11ﬂdsﬂl"<ﬁidnﬁcQ dEbuip. 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:

Y is nitrogen or CH group:

P Z is hydroxyl, C;-Cys alkyl, C3-Cjs cycloalkyl, C;-Cys alkoxy, C3-Cys cycloalkoxy, Ci1-Cis
alkylamino, C;-C;s cvcloalkylamino , C»-C;s heterocyclic amino, Cs-Cs aryl, C4-Cys arvlamino,
C4-Cy5 heteroarylamino, C;-C;s alkyl sulfonamido, C;-C;s cycloalkylsulfonamido, Cs-C;s
arylsulfonamido, C;-C,5 alkoxy sulfonamido, C;-Cy5 cycloalkoxy sulfonamido, C1-C;s alkylamino
sulfonamido, C;-C;s cycloalkylamino sulfonamido, Cs-Cis arvlamino sulfonamido, C;-C,s uramido.
C-Cys thioureido, C-C;s phosphate. or C1-C;s borate;

R’ R*, R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyvano, nitro, C;-C;s alkyl, C3-Cjs cycloalkyl, C;-Cys alkoxy, C;-C;s alkylamino,
C>-Cys heterocyclicamino, Ce-Cs aryl, C4-Cys arylamino, C;-C;s alkylsulfonamido, C>-Cs
heterocyclic sulfonamido, and C¢-Cys arylsulfonamido group: and

25 R’. R* and R are each independently selected from the group consisting of hydrogen. cyano.
nitro, trifluoromethyl, C1-C;s alkyl, C1-C;s alkoxy, C;-Cys alkylthio, C;-C;s alkoxycarbonyl, C;-C;s
aminocarbonyl, C;-C;5 carbonylamino, Cs-Cis arvl, Cs-Cys arvloxy, Cs-Cis arvloxycarbonyl, and
C»-C;ys5 heterocyclic group.

R'"is H. C;-Cys alkyl. C3-Cys cyeloalkyl, Cg-Cys aryl, C4-Cis heteroaryl. C1-Cys alkylcarbonyl,

30 C1-Cys alkoxycarbonyl, Cs-Cy5 aryloxycarbonyl, C1-C;s alkylaminocarbonyl, C4-Cys arvlsulfonyl.

Ci-Cys alkylaminosulfonyl, Cs-C;s cycloalkylaminosulfonyl, C¢-Cys arylaminosulfonyl, C;-Cis
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Wis oxygen or Stinr; X is oxygen, sulfur or -NRa- Ra is defined as in D, E,
El, and G above; Y is nitrogen or CH group: 5 Zis hydroxyl. C -C, 3 alkyl,
C3- Ch cycl oal kyl, al koxy. C3-Ch cycl oal koxy, Cl-Ch al kyl am no, C3-Cl5

cycl oal kyl, am no ,C7- er ocycl ic amno, C6-Cis aryl, C6-C 5 aryl am no,

C4- C15 hethg'i’ﬂiﬁ)ﬁ?%;'lcgfﬁinﬂ%‘lgf’:‘ll S4B 2l kyl sul fonami do. C: -C15

cycl oal kyl sulgf Qﬁ%eq%ierrgﬁenﬁ%ﬁméﬁ ¥t tﬁé’f(jfﬁmﬁmm Illpll‘l i e@nkﬁ%‘éﬁﬂ%h” f onam do,
C3- C15 cycl oal koxy sul fonam do, C -C15 al kyl am no sul f onami do, C3-C15

cycl oal kyldwieno sul f onam do, C6-C15 arylam no sul fonani do. Cl-C15 uram do, 2()
Cl1- C15 thiourei do, Cl-Cl5 phosphate, or Cl-Cu borate; R R4, R5 and le are
each i ndepend%ﬁt(wors?el ected fromthe group consisting of hydrogen hal ogen,
hydrox%l cyano,O [n tio C -C15 al kvl. C3-C15 cycl oal kyl, C -C15 al koxy, G -C15

al kyl am no, “het er ocyclicam no, C6-Cl5 aryl, C6- ClS arylam no, Cl-C15
al kyl sul fonan} dg, | €2:&15 heterocyclic sul fonam do, and C C aryl sul fonam do
group; and R7. R8 and RO are each independently selected fromthe group

consi sti ng of thhyashedjkme, =3 arcingtd iond or dauibfd hwod.oeediykely: C 1-C 15 al kyl. C 1-C
15 al koxy, C 1-C 15 al kylthio, C 1-C 15 al koxycarbonyl, 5 am nocarbortyl,
Cl-Cu car bony]‘%‘?f?lﬁd‘he%—ews sipgle bO%DCJ’@SEaW‘I%fé eaghgingeisndgni]y ssleriedrgmie | and

C2-C s het ) : b al kyl,
Co- C15 ar ﬁu%@é%lgiég he&{%%%rsi}l o @uh %:1% g(:lﬁ? %c a%%oglﬁae,ﬁ%a‘-eglgn&k6%{;?(%10 J(l)nyk
C6- Cl150ar ke CRIORAYkom, G;mﬁlﬁlmlbl@yﬁe@m, nocay Ay €,-CCanekd (aQs wikyany! ¢,-Ck - C15
al kyl am nosul fonyl, C3-C cycl oal kyl am nosul fonyl, C; -C's aryl am nosul fonyl
Cls het @H@sy@thw}dnﬁn@s afronyrborg. dupCs carbonylairop fie-Crarel. Bs-€liearody. divbodi rrent

of the for la h [11). in the present invention" wherein: =0. 1 or 2; =
0 1 or rrUfO\\ ‘car on\E or Cv-)C 12 heterocy chljc group. P '

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;-Cg alkyl, C3-Cs cycloalkyl, C¢-C5 aryl, C;-Cs alkoxy, C1-Cg
alkylthio, C-Cg alkoxycarbonyl, Cs-C> arvloxy, Cs-C> arvloxycarbonyl, C>-Cs heterocyclic
alkoxycarbonyl, C>-Cy; heterocyclic aryl, C-Cs alkylamino, C>-Cg heterocyclic amino, Ce-Cj5 aryl

7 amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cg amidocarbonyl. C-Cg carbonylamino, C;-Cs
* alkylsulfonamido, C,—Cg heterocyclic sulfonamido, Cs-C1> arylsulfonamido, or C;-Cs
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:

Z is hydroxyl, C;-Cs alkyl, C5-Cs cycloalkyl, C;-Cg alkoxy, C3-Cs cycloalkoxy, C-Cs
alkylamino, Cz-Cs cycloalkylamino . C»-Cg heterocyclic amino, Cg-Cy2 aryl, Cs-Cj2 arylamino,
C4-C1> heteroarylamino, C;-Cs alkyl sulfonamido, C3-Cs cycloalkylsulfonamido, Cs-Ci2
arylsulfonamido, C;-Cs alkoxy sulfonamido, C3-Cs cycloalkoxy sulfonamido. C;-Cs alkylamino
sulfonamido, C;-Cs cycloalkylamino sulfonamido, C¢-Cy> arvlamino sulfonamido, C;-Cg uramido,

C-Cg thioureido, C,-Cg phosphate, or C;-Cs borate:
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r =0, 1, 2 or 3; the dashed line "_" is single bond or doubl e bond,
respectively; wherein when " is single bond, D, E. El and G are each
i ndependently selected fromthe group consi sting of oxygen, sulfur,

am no, or -(C( )) - r ective nd Rl is dr 0 e

hal ogen at om Ea%ﬁadﬁ? ¥ %F]I? W@?%eﬁ'g? Iselec(tffd ’%%m A&y TuP C&P“%%?%&?/ge )éé% T

al kyl t hi 0gpfido: @&C@L}l‘FleﬁQ@g Q&Bﬂiﬁhm € =GB, @f@rchQMLO\\ @ - EBalkRs bapyd,am noaryl .
C6-C 12 al TIONy, C6-C 12 aryl oxycarbonyl, or C2-Cl2 héeterocyclic group.

wher ei n We+Cs"alkylansnad @ydils ey dealid;laniipo. Er(&' hegenety icermoho. i(5- (imdekamnmlne@ﬁ Cy sel ected
fromthe gr oup con5| sti n&tof ni trogen N or -C(Rc)- group; and Rl is oxygen or
sul fur., alkoxyggrbopy Caraé?hé\aéfﬁ ?Ihépétﬁ@%&erﬁsl viseifenapadp. £r6m t he group

conS|st|n I Kk

cycl oal kyI% q%%p‘ ‘&PQ mlidor% (9%{1 CSUE r&II(’kyﬂ %ls{llfon@% %dlq{(c)gﬁycar bonyl ,
C6-Cl, ar mhmulf&@m%?gr@‘rpyl oxycar bonyl CZ C8 het erocyclic al koxycarbonyl .

C. 2-Cl12 heterocyclic aryl, G -C8 al kyl am no, CH Cs heterocyclic amno, C6-Cp
aryl anmino, CR1@S lhmndtﬁéareteodmhdep@hdeﬁn\ setdotd  froB1 thEgraapicassandof iy drogen

car bonyl am no, Cl-Cs al kyl sul fonam do, het erocyclic sul fonani do.

aryl sul f omaleeee! ‘CB?“@C‘Q%O aﬁ‘ﬁon6§9¥ ?lbﬂa@ﬁ Goergloalipl: Cr-ésplexy: \%1(:9 a”‘O\HE’l“éﬁ n when r
= ft Eis qwcg 'He@%cwgﬁgmﬁ%ﬁa& Lh tdé 'aRﬁﬁgncEQ: Eg aErWslll?ongl pr sulfur; Xis

oxygeny, ror - elne as in é Yis

ni trogen Qgtefdch icQUilfsnaraidoS aktyCl-OxX hyvisufbndadd @kdsyp: .an£3- Cs cycl Oa| kyl, Cl-C8
al koxy, C3-C8 cycloal koxy, CI-C8 al kylam no, C3-C8 cycloal kyl am no C7-Cs

het er ocycl i ¢ BhiRiend E%arelezchamﬁpen@@ﬂml@reﬂlf@m the group consisting ef lndrogearmiva®, Cl - C8
al kyl sul f onam.do, mdo Cl2 aryl sul fonam.d C-C8
al kgxy sulftghd ‘H’éom \12 @ﬁél‘ég ‘Jt%é@yﬁL‘I}P ?naﬁ‘éﬁ?l& %ng &ffwca%o ‘3 et

sul f onam dgy, %E?aésd#%c’%% 1ﬂ@1gf6%f%§mb gp a@%&l & _yh&m&&m&&kf Qpgm do.

G -C8 uram I oure| hosp ate,
C»-Cs heterocyclic group.

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

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

0 o] 0
SM- 14a SM-14b SM-14c¢
o) o) o)
o H e} H e} H
as= N\:)J\OH >—8&n N\;)J\OH Q\Q—N; ?H/N\;/LOH
dH 5 4 s o A sH 5 A
P, N N N
SM-14d SM-14e SM-14f
o o} o] o} o]
(O~ e LA QL s §
Bide QAL I,
o] O _a A A
° A ° N

SM-14g SM-14h SM-14j
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Rl and R2 are each independently selected fromthe group consisting of

hydr ogen, hydroxyl, amno, G -Cs aikvl. C3-C8 cycloal kyl, Cl-Cs al koxy, C3-C8
cycl oal koxy, Ci-Cs al koxycarhonyl, G -Cs al kyl am no, C3-05 cycl oal kyl am no,
C2-C8 heterocyclic am nre, C6-C aryl am pe, C -Cs al koxycagbonyl am no, C6-Cl2

aryl oxycar bonyl am no, Cs al kyI sulfo do Cs-Cs 50yc kyI sul f onam do,
C2-C8 heterocyclid syl flon CG-C h | f onam do,j ahd {C
am nosul f onam do %? ﬁ % yd\}‘\ J\e{}a #@bendent |y

selected fromthe gr oup %(}m\sl stl ng of hyéPregen ha ogen, hydrixyl , cyano,
nitro, C-Cs alkyl, Gafag cycl oal kyl, Q@uiah al koxy, Cl-gg.-ahkyl am' no, C -GCs
het erocycl i cam no, C6-Cl2 ant C6-Cl2 arylam no, (Ti-05 al kyl sul fonam do, C7-C8
het er ocycl i ¢ sul fonam and C6-Cl2 ayyhsul fonam do gr ; and R7, R8
and R9 are each indep ntly sel ected om t)he gro p g sticng of hydrogen,
cyano, nitro, triglude byl CL-C al g Lngsl gl kyl thio,

Cl- C8 al koxycar bonyP ol Ics am nocaFF"?'fF')“hyl CI - car r1HyI m:no, C6-Cl2 aryl,
C6- Cp aryl oxy, C6-Cp ary?oﬂycar honyl, an B- s het er ocycl | c/[\group 15RI" is
H Cl-Csailcyl. C, - C@Ma14RyI car bonyl, CisMcslaal koxycar bongM;14C6- C12

nyl oxycarbonyl, or preferably a group having the formla selected fromthe

follow ng structurg SM jd4a to SM 14v: [ OHO JOHBocHNOHLC5- IﬁlN—O KLOH ii ='Il HH =
0 SM 14bSM l4c Vi Y WgN oH I \;)LO”

A A A

SM-14s SM-14t SM-14v

In one most preferred embodiment of the formula ITa or IIb in the present invention,

Wherein:

5 p=1;
q=1;
r=0,1o0r2;
the dashed line “===="" is a single bond or double bond:
the dashed line “z==="" linked to the cyclopropylaminocarbonyl group is a double bond:

10 the dashed line “z==" linked to R’ is a single bond, and RYis 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 -CHs-. respectively:
wherein when r = 0, E is nothing, and D is directly linked to E";
W and X are each oxygen:
15 Y is N or CH:
Z is hydroxyl, C;-Cs alkoxy, C;-Cs alkylsulfonamido, C;-Ce cycloalkylsulfonamido or C¢-Cyy
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 preferably a group

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

14



00 OH OxOH EN1IHH NI TAOH, O --A SM 14sSM 14t SM 14v I n one nost
preferred enbodi nent of the formula Ha or lib in the present iivention
Wherein: P=1; cl =1; r =0, 1 or 2; the dashed line is a single bond or

doubl e bond: the dashed, | inked to t. cl nocarbo group
s a doubl e bOdI aép?ﬂ’éé’hgﬁ presat SRS el S hey g eSS bt o R
I s H the dagheds lehl€nicd 13 1R r#hYIEa BOREL: 1 N the tri cycl ic ring consisting of D
E. El, Gand other cyclic groups; D and G are each oxygen; E and El are each

-CF12- respectively; wherein mheqfﬁjj 0. Eis @Qtﬁ ng, and Dis directly

linked to El; ! ‘\(EE{I
b N %
WYN q R’ WY R® )
I ore R® : R?
: R® R®
R4 R®
R12/Y z
o}
IIb
Wherein:
5 p=0.1o0r2;
q=0.1o0r2;
r=0,1,2or3;
the dashed line “==2="" is single bond or double bond, respectively:
wherein when “z===" 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;-Cyy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C1-Cy alkoxycarbonyl, C1-C,y aminocarbonyl, C;-Csy carbonylamino, Cs-Coy aryl, Cs-Csp aryloxy,

Cs-Cop aryloxycarbonyl, or C»-Csy 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;-Csy alkyl, C3-Csy cycloalkyl, Ce-Cop aryl, C1-Cop alkoxy, C1-Coy
alkylthio, C-Cy alkoxycarbonyl, Cs-Cop arvloxy. Cs-Cop aryloxycarbonyl, C>-Coy heterocyclic
alkoxycarbonyl, C>-Cyy heterocyclic aryl, C1-Cyy alkylamino, C>-Csy heterocyclic amino, Cs-Coy
aryl amino, C;-C5y aminocarbonyl, C-Cyy amido, C;-Cyy amidocarbonyl, C;-C»y carbonylamino.,
C1-Cy alkylsulfonamido, C>-Ca heterocyclic sulfonamido, Cs-Ca arylsulfonamido. or C1-Cag
aminosulfonamido group, respectively:

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

W is oxygen or sulfur;

25 X is oxygen, sulfur or -NRa-: Ra is defined as in D. E. E', and G above:
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Wand X are each oxygen; 15Y is N or CH: Z is hydroxyl, Cl-C6 al kox Cl-C6
al kyl sul fonam do, C3-C6 cycl oal kyl sul fonam do or C6-C 0 aryl sul fonam do group;
R3, R4, R5 and |le are each H, R7, Rs and BY are each H 20RHis H C-Co

al kyl. G -C6 @,I kcar bo Cl- C6 al koxycarbonyl, or preferably a group having
the structure ?ffegd’r P8 14a to SM 14v as defined above. \Werein: po, |

or 2 q O 1Zblrs hzdro{\l‘CloCm Jﬂl\\12COICWJSO\Ckgl%\ldéﬁb%daﬂld\(l%“-c_m C{ &0&1&0&9'@1 @Qnd or
doubl e bond, respectively; wherein I's single bond, D and G are

each i ndeptmmanmd ¥ ;%8| @cloelity amam tdae&ghmrpcx«;hamlmbj @kgCQfar\ﬂl)(yge_ﬂar\EluilfﬁdJr
am no, (Rb)- group, res ectlvely; and RE' is h oxygen,

dro
hal ogen at%%vo eﬁg}%rﬁar\ lopior Gotertphiil longpide, GoCalckgiealialwdR g‘kﬁétcﬁp 0, Cl-C20
al koxycar bo@;gﬁ)naﬂn 8@2&; E]) YO\\ s%lfo%%%& %rj'tlg‘hél‘ c%nfl\ou E%nanglgo.% Yém alky ancl:lzn%

nyl oxy, on I feroc c wherein

when "-" lsﬁlf&ﬁhhhioecb@%@a Clalll\\Eamlﬁb sﬁﬂﬁa&c@a@hcto%ﬂﬁﬁﬁ@ﬁﬂ‘féﬁ&lhﬂdbf Gat £ atagfildf rom
t he 15group consisting of nitrogen N or -C(Rc)- group; and Rl is oxygen or

sul fur. R&- Q?bthmucbld%cC&Ca) magthaienddhendbnttey sel ected fromthe group
consisting of h)ﬁ(;ir 895 ’R6 are each independently selected from the group consisting of hvdrogen,
halogen, hydroxyl, cyvano, nitro, C;-Ca alkyl, C3-Cz cycloalkyl, C1-Cao alkoxy, C;-Cag alkylamino,
C5-Cy heterocyclicamino, Cg-Coy aryl, C¢-Cop arvlamino, C-Cyy alkylsulfonamido, Co-Co
heterocyclic sulfonamido, and C¢-Cop arylsulfonamido group: and
R’. R* and R are each independently selected from the group consisting of hydrogen. cyano.
nitro, trifluoromethyl, C1-C,y alkyl. C1-Cyy alkoxy, C;-Csp alkylthio, C;-Csyy alkoxycarbonyl, C1-Csyy
aminocarbonyl, C;-Cy carbonylamino, Cs-Cao aryl, Cs-Cao arvloxy, Cs-Coo arvloxycarbonyl, and
15 C2-Ca heterocycelic group.
R is H. C;-Ca alkyl. C3-Cag cycloalkyl, Cg-Cag aryl, C4-Cog heteroaryl, C,-Csy alkylcarbonyl,
C1-Cy alkoxycarbonyl, C¢-Co aryloxycarbonyl, C;-Cyp alkylaminocarbonyl, Cs-Co arvlsulfonyl,
C1-Cy alkylaminosulfonyl, Cs-Csy cycloalkylaminosulfonyl, C¢-Coy arylaminosulfonyl, Cs-Csy
heterocyclicaminosulfonyl group.
20 In one preferred embodiment of the formula IIIa-IIIb in the present invention,
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" i

is hydrogen,
oxygen, halogen atom, cyano. trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-Cjs alkylthio,
C1-Cys alkoxycarbonyl, C;-C;s aminocarbonyl, C;-Cjs carbonylamino, Cs-Cj5 aryl, C¢-C)s aryloxy,

30 Ce-Cys arvloxycarbonyl, or C»-Cys heterocyclic group.
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hal ogen atom cyano, nitro, C -C20C3-C70 cycl oal kyl, C6-C20 aryl, Ci-C20
al koxy, G -C20 al kylthio, C re20 al koxycarbonyl, C6-C 1 aryloxy, C6-C70
aryl oxycar bonyI C2-C. 70 heterocyclic al koxycar bonyI CZ C20 heterocyclic

aryl, G -C20 al k a t.eroc cI| 1anm no 0 20 aryl amno, C
0. an nodkPBaRUTLTE ol spE - RO CE Al B AT bORsh TR car bonyl am no.

G - C20 al kyl SRJL.I:MH]@QU’G &n i@ Rnb&le 'éélgdfé\d fir&in 84l g@(ﬂ{ﬁ%gﬁk o 6B en

atyl sul f onam do, or C20 am nosul f onam do group, respectl vely: vvherel n when
r ft E |hslog@tdna>mgc;\amd1tﬂa CsCdiatlettd:yCk twekoatkyt @'l ; arVW Cs-Covafigan, ©rCsul f ur;

25X is oxygen, sulfur or -NRa- Ra is defined as in D, E, El, and G above: Yis
nitrogen & \\@409%919 alkgyyqebopyldr ok ylan e @Q@@@@@C@ibem\éaq Kyl hetegoosho al koxy,

C3- C20°cycl,0al kax a al. k no, Cr- Gro het yclic
am no, L‘ﬁb‘c r ?4‘1 é%béfﬁmoc‘?lgrﬁﬁr%gg %ﬁ&% het er oé’ryteé?ﬁ‘nlc g E(‘(,r?gfél kyl
sul fonam qglaﬁﬁrocépcgmhmhﬂﬁwns% fonamddo, ¢ Cor; G RAYbiS Y ¢, anaBd ey 14in>20

al koxy sul fonam do, C3-C20 cycl oaI koxy sul f onam do, C1-C70 al kyl ami no

sul f onam do;CC3kaA0fooywidoal ke ¢hsdwrieneydiel shisoramiidio Cs-Cos CABulomyinsioi oveC sk f onam do.
Cl - C20 uram_do, .thioureido, G -C20 phosphate, or G -C20 borate; R R4. R5
and R6 ar @MWxeH qnﬁ'@%e%ﬁ%}@nfeﬁlgﬁcg\eqlkct ed fromthe group consisting of hydrogen.

hal ogen, hyg[ﬁﬁéfr&n“‘ﬁ%ﬁlpﬂ’o piid tl{%ﬂ %:%.Efpé aldy! liph K180

cycl oal kyl oxy, a am no erocyc I camno, C6-C20 aryl, C6-C 1
aryl anjpno, Clwzlyoadg@ybsyilﬁlgnam do. -C21 heterocyclic sul fonam do, and C6-C, 0
aryl sul fonam do group; and R7, R8 and R9 are each i ndependently sel ected

fromthe groul ls:@ngetstsulﬁg OofNHtﬁydRa)lgénﬁnedwandD iR rand G abiof¢:uor onmet hyl . Cl-C20
al kyl, Cl-C20_al koggl I%I thio. Cl-C20 al koxycarbonyl, Cl-C20 am nocarbonyl,
Cl - Cm car bony ¥ &AH "aHt, C6-C20 ar yI oxy, C6- C20 aryl oxycar bonyl, and

15C2- C20 hetepo 0, | I kyl,
C6-C70 aryl, &?ég%bﬁé%rggﬁg\ﬁp% ICS J\(?iloa kchar b@n())l%/ ¢ gé%‘%‘g%gngfé L -C 1

ar yl oxycanhenwinalctkyd, asicRatalaay. G- (Gohdted0cyaliy hifinb f @AY s aryl. Cs-C)s arylamino,

P C4-Cys5 heteroarylamino, C;-Cjs alkyl sulfonamido, C;-C;s cycloalkylsulfonamido, Cs-Cjs
arylsulfonamido, C;-C,5 alkoxy sulfonamido, C;-Cy5 cycloalkoxy sulfonamido, C1-C;s alkylamino
sulfonamido, C;-C;s cycloalkylamino sulfonamido, Cs-Cis arylamino sulfonamido, C;-Cs uramido.,
C-Cys thioureido, C-C;s phosphate. or C1-C;s borate;

R*. R*, R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyvano, nitro, C1-Cs alkyl, C5-Cys cycloalkyl, C1-C;ys alkoxy, C;-C;s alkylamino,
C»-Cys heterocyclicamino, Cs-Cjs aryl, C4-Cs arylamino, C;-Cjs alkylsulfonamido, C>-Cs
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, C1-C;s alkyl, C1-C;s alkoxy, C;-Cys alkylthio, C;-C;s alkoxycarbonyl, C;-C;s

25 aminocarbonyl, C;-C;s carbonylamino, C¢-C;s aryl, C4-Cys aryloxy, Cs-Cys arvloxycarbonyl, and
C>-Cy5 heterocyclic group.

R is H. C1-Cys alkyl. C3-Cy5 cyeloalkyl, Cg-Cs aryl, C4-C s heteroaryl, C;-Cs alkylcarbonyl,
C1-Cy5 alkoxycarbonyl, Cs-Cys aryloxycarbonyl, C;-C;s alkylaminocarbonyl, Cs-Cis arylsulfonyl,
C1-Cy5 alkylaminosulfonyl, C;-Cjs cycloalkylaminosulfonyl, C¢-C;s arylaminosulfonyl, C;-Cjs

30 heterocvclicaminosulfonyl group.

In one more preferred embodiment of the formula ITIa-IIIb in the present invention,
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al kyl am nosul fonyl . C3-C20 cycl oal kyl am nosul fonyl, C6-C70 aryl am nosul fonyl ,
C3-C70 heterocyclicam nosul fonyl group. 20l n one preferred enbodi mnent of the
formulain the present invention, wherein: p =0, I or 2, g=0 1 O 2; r =0,
1, 2 or 3; ,the dashed line " is single bond or double bond, respectively:
wherei n W™ i single bond, D, F. El and G are each independent !y

sel ected frorrPLh)elg;pup consi sting of oxygen, sulfur, amno, or -C(Ra)(Rb)-
group, respectively; and R1') is hydrogen, oxygen, hal ogen atom cyan,
tritluoronethyk0, CorXZ15 al kyl, C-C'S al koxy, alhylthiQ G -Cl15

al koxycar bonyl, G -C15 am nocarbonyl, Cl-Cu carbonyl am no, C6-Cl5 aryl, Co-Cu
aryl oxy, C6- CTLBOalry?IOénycar bonyl o C2-Ci15 het erocyclic group. wherein when

"-" s doubl e b ach i endent |y selected fromthe
group consi st i ng gl?d Pﬁ ogehSS ebong(ghd(jllb?ebonu ,Specae I is oxygen or sulfur.

Ra. Rh and RC\\ﬁé'r@mQﬁféH ‘LadepengeBbhd/ DS €l BCARING hicQitt MBe@hAARy 6QRSddSEdnne Of
hydr ogen, hal ogen atom cyano, nitro, C -Cl15C3-Cl15 cycloal kyl, C6-C15 aryl,
Cl- C15 al lgooup,coGiistid 5f atyleyn. tshifio, anGhe. @1 5C@Rak By gariporyecti@h= @d Rl”asrmdmgpn
(/0-05 aryl oxycarbonyl, (/2-05 heterocyclic al koxycarbonyl

het er ocy cloFveeHy Woge@ftct@w\ Hop fiteransthve L icgsalidt 6i-be %‘P‘F‘c Carﬁxr?éi\‘lt@e Erbsaryl

ami no, CLoGh anhnaar benyly, Ghs Gl 4 do Gl Gk, api docar penyl,, garkonylar no
Sl SRS

G - ClS al Kyl oham & erocyc I'c sul'fonam arylsu f'onam do,

or G-G a%m&ﬁﬁérﬁ@ﬁﬁr@r@QCng@aEl%@@@' vely; wherei n when r = ft Eis
nothing, and Dis directly linked to El; W| s oxygen or sul fur X i's oxygen,
sul fur or - NRahgreiRavties “def | indohbdesbind. D, EEE' a8ll G enald is(indepaitsudy 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;-Cs alkyl, C3-Cs cycloalkyl, Cs-Cj2 aryl, C;-Cs alkoxy, C1-Cg

P alkylthio, C;-Cs alkoxycarbonyl, Cs-C 2 arvloxy, Cs-C2 arvloxycarbonyl, C>-Cs heterocyclic
alkoxycarbonyl, C>-Cy; heterocyclic aryl, C-Cs alkylamino, C>-Cg heterocyclic amino, Ce-Cj5 aryl
amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cg amidocarbonyl. C-Cg carbonylamino, C;-Cs
alkylsulfonamido, C,—Cg heterocyclic sulfonamido, Cs-C1> arylsulfonamido, or C;-Cs
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:

7" is hydroxyl, C,-Cy alkyl, C5-Cg cveloalkyl, C-Cy alkoxy, C3-Cs cycloalkoxy, C-Cs

. alkylamino, C;-Cs cycloalkylamino . C>-Cg heterocyclic amino, C¢-C)5 aryl, Cs-Cy> arylamino,
C4-C1> heteroarylamino, C;-Cs alkyl sulfonamido, C;-Cs cycloalkylsulfonamido, Cs-C»
arylsulfonamido, C;-Cs alkoxy sulfonamido, C3-Cs cycloalkoxy sulfonamido. C;-Cs alkylamino
sulfonamido, C3-Cs cycloalkylamino sulfonamido, Cs-C 2 arvlamino sulfonamido, C;-Cs uramido,
C1-Cs thioureido, C;-Cg phosphate, or C;-Cs borate:

30 R' and R” are each independently selected from the group consisting of hydrogen. hydroxyl,

amino, C;-Cg alkyl, C5-Cs cycloalkyl, C;-Cs alkoxy, C3-Cs cycloalkoxy, C;-Cs alkoxycarbonyl,
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Y is nitrogen or CH group; Z is hydroxyl, C-C15 al kvl, C3-C15
cycl oal kyl, Cl-Cl al koxy, C3-C15 cycloalkoxy Cl - C15 al kyl am no, C3-C15
cycloalkylanlno C2- C15 heterocycllc am no, -C15 aryI C6- C15 aryl am no,

4-CaS het aIk S nanldo .

oyeoal Kyl PR, 165 TSRy Pl G SRR RS Ry it S8 do,

C3- C15 cyqlioaldamenyiamldbonant, %m&hargéélﬁhﬁaflc&}mgm\ &ulsd:pRA0, do.c, C3- C15

cycl oal kyl am no sul f onam do,” C6-C15 aryl am no sul f onam do. Cl- &15 uram do,

C1- C15 t hicpdo@ikdafoilinidd 3-phderhat djc satforiGhndil 401 atleylfondiBhlo. and C;Hs, R R and
R- are each |ndependently selected fromthe group consisting of hydrogen.

hal ogen, HVHF@R?WmﬂEVéﬁmWnltro Cl- C15C3- C15 cycloalkyl Cl-C15 al koxy, Cl1-C15

al kyl ani no, CIZ %15%21%%%2 hllg:lg )PCIIlC%hﬂ\ selle}ci]é% iy, éhé groua c%%s,ls%l%o m Qe Cl- Cl5

al kyl sul f onam do, Ster'oc iC sl Tonam do, ary{gd?fonanldo

group; andhalogen. Rdro:R8 b, BﬁoaCFCQﬁEh ¢ ndependrit by-csalkeet edd; hmMaliig. gr oup
consi sting o? hydrogen, cyan, nitro, trifluoronethyl. C 1-C 15 al kyl, C 1-C

15 al koxyb{QhMe@wwﬁwamumyC&ﬁb@nt@%ﬂh@m&BmahoKbxyGAmbomyhannCmﬁﬁarbony!,
Cl1- C15 carbonyl am ng, CO-Cl15C0-C15 ary] oxy, C6-Cl5 aryl oxycarbonyl, and C2 C
i s het er odgerdercligspifignamido. ang Gi-¢'ig arlauf @mle‘ﬂsmawy C3- C15 cycl oal kyl, Co-

aryl, C4-Cl5 }{'e e yir? ﬁa(-«’,;'\ m%%ﬁ n%%tlﬁ s%% 89 %élnd& éro% ISE%XF%CIPO%%?C’\M@ C 15

aOoxycarbonyI ocar ony

al kyl aymi n%&lﬂﬂ,ft@ﬂﬂ)ﬁmm%lcdﬁCQﬁHJ}Dai ko AREROB LT @nylihio Cor-EL Blkakyth@BN0B LT onyl
C3- C15 heterocyclicaminosul fonyl group. in one nore preferred enbodi ment of
t he f or nulagundchiiomil f €1-Cin carbenypmese is-Gnweht Cofi> arviber is1i1> pritox@earbonpk agd gq= O
1 or 2 or 3; the dashed line "-" is single bond or doubl e bond,
respectlvéijlem“““ﬂﬁéW§Wn when "-" is single bond, D, F. El and O are each

ndependent | y1seliect e t f no, or
! - Rg) (Rb) - g{r olé'pljF (tr: eg pgél%\qlng ea C\%&E\R hc@({@é” %RJ(IZI ?%‘gée)lﬁ hgtg%é% gncls(ﬁ {ll;{écélrr]@og% lom

cyan, trifdu@roxetddbore, @sclalak;yd)\3 c&boss. @l- KQ&I)K)laﬁihmG@rb&hKY(t& 01, 0ary 161 foasl,

al koxycarbonyl, Cl-Cs am nocarbonyl, G -Cs carbonylam no, Co-Cl2 aryl, Co-G,
aryl oxly, @b(@1ﬁkﬂ@@ﬂwwdﬁwﬁbrﬁcﬁylﬂCbﬂLﬂﬂmﬂmsﬂﬁ@Ibr%@chmbhgmﬁuwﬂnnl Cs-ker ei n
when "-" |s dou gle bonﬁlf E, El and G each is independently selected from
the group "E6HS SEPRGOIHOMFIen N or - C(Rc)- group; and RL') is oxygen or

sul fur. Ra, Rb)ncaﬂ(git &er%ﬁ @111&@&@1009@919&%@%% Ihx u§t§4 r@&:&n@ Et\ Jnﬁ(le t he group
consi sting of hydrogen,

Wherein:
p=1
20 q= 1;

r=0,1o0r2;

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

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. C;-Cs alkylsulfonamido, C3-Cs cycloalkylsulfonamido or
30 Ce-Cyp arylsulfonamido group:

R’. R* R’ and R°® are each H:
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hal ogen atom cyano, nitro, Cl1-C3 al kyl, C3-Cs cycloal kyl, C6-Cl2 aryl, C-Cs
al koxy, G -Cs 15 alkylthio, Cl-Cs al koxycarbom , aryl oxy. C6-Cl2
ar)..ioxycarbom , C2-es heterocyclic al koxycarbonyl. C2-Cl2 heterocyclic aryl,
Cl - Cs al kyl am no, C2-05 heterocyclic am no, C6-Cl2 aryl am no, Cl-Cs

am nocar bonyl, Cl1-C8 am do, Cl1-C8 am docarbotrcarbonyl am no, ClI-Cs

al kyl sul f onanktq? 464 RCse BREGf OCYCl i ¢ sul fonam do. C6-C12 arylsulfonanido, or
C1- C8 ami nosul fonam do group, respectively; 20wherein when r 0, Eis

not hi ng, andFD'msidQJQQMLy C1ﬁkdﬁoﬁ@mﬁhﬁlv&¢6m0myg@aumnnswkﬁuﬂhoMmhsmmxygen

sulfur or -NRa-; Ra is defined as in DE, El, and G above: Y is nitrogen or CH

group: Zlgﬁ§mhydroxyl Cl-Cs aIkyI C3-05 cycloalkyl CI-CS al koxy, C3-C8

gxf:']gal iégx%iz'[g fgl%thz%gg‘l ko\f ﬁ‘ Presént %\E(\elsltlocny prol % seX 6%{\“ 0 lge of Bol\ l%er%tclzc{ %1(;5%& lic
uIfonanlQQﬁmg@mggm@¥g¢g@mgxh§uhwgaﬁﬂvgo CB Cl2 arylsulfonanldo C - Cs al koxy

sul fonam do, Cs-Cs cycl oal koxy sulfonanldo C -Cs al kyl am no sul f onam do,

C3- 05 cycl oal kyl am no sulfonqp1d@/‘ﬁ£ C12 aryl@ﬂan sul f onam do. Cl-Cs

urani do, C1-C8 thioureido, &-Cs p q§phate or 3 ame Rl and R2 are

each independently sel ected IFre e group,,cons ofEhydrogen hydr oxyl ,

am no, Cl-Cgal kvl . C3-0B"Cy%| o4 , 3-T8 cycl oal koxy, Cl-Cs

al koxycarbonyl, G -Cs al kyl %fi ng, R’- Cs cycl oallkyl a 'no C2-C3 heterocyclic

am no. C6-Cl12 afylanlno ClRCs ahkoxycarbonylan?ho 06- C12

aryl oxycar bonyl am no, Cs alkylsu%;onanldo C3-GCs cygboalkylsulfonanldo C2-C8
het erocycl i ¢ sul fonam do af yl sul f onam do, and Cl-C8 am nosul f onam do

group; wheRRin:R4, R5 and R6 are each independently selected fromthe group
consi sting of hydr ogen, hal ogen, hydroxyl, cyano, nitro, Cl-Cs al kyl, C3-C8
cvcl oal kvl , éblal%oxy C1-05 aIkyIanlno C,-Cs heterocyclicanmino, C6-Cl2

aryl, §6 C12 arﬁlggp% (Ti-C8 allcylsul fonam do, C7-05 heterocyclic
sul f onani do, &n 12 aryl sul fonam do group; and R, R8 and RO are each
independentlyrggjggggg;fron1the group consi sting of hydrogen, cyano,

group consisting of oxygen, sulfur, amino. or -C(Ra)(Rb)- group. respectively: and R" is hydrogen,
15 oxygen, halogen atom, cyano, trifluoromethyl, C;-Cyy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C1-Cy alkoxycarbonyl, C1-C,y aminocarbonyl, C;-Csy carbonylamino, Cs-Coy aryl, Cs-Csp aryloxy,

Cs-Coo aryloxycarbonyl, or C»-Cag 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;-Csy alkyl, C3-Csy cycloalkyl, Ce-Cop aryl, C1-Cop alkoxy, C1-Coy
alkylthio, C-Cy alkoxycarbonyl, Cs-Cop arvloxy. Cs-Cop aryloxycarbonyl, C>-Coy heterocyclic
alkoxycarbonyl, C>-Cyy heterocyclic aryl, C1-Cyy alkylamino, C>-Csy heterocyclic amino, Cs-Coy

s aryl amino, C;-Csy aminocarbonyl, C;1-C»y amido, C;-Cy amidocarbonyl, C;-Cao carbonylamino.,

>

C1-Cy alkylsulfonamido, C>-Ca heterocyclic sulfonamido, Cs-Ca arylsulfonamido. or C1-Cag
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.,
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10 Intro, tritluorometh):1, C-Cs alkyl, C-Cs al koxy Cl-Cs al kylthio, Cl-C3
al koxycar bonyl, Cl-Cs am nocarbonyl, Cl-Cs carbonylamno C6-Cp aryl, C6-Cl2
aryl oxy, C6-Cl2 aryl oxycarbonyl, and C2-Cs heterocyclic group. R12 is H

11-C8 al kyl, - C8 I k C2 - h |, C1-(
Syl car baly i RIS e bR S BN G SRRy Cd Bong o kg Pt
al kyl ani n%ﬁﬁ’ﬂo@%bﬁ‘nd @Cgcﬁfbﬁlﬁhﬂnfn@n@ C?r)léé\cl:]'c%:@?oa&l’kML\am@@§ 'd}\i&%’alrbonqg a%
cycl oal kyl am nosul fonyl, Co-C p afyl am nosul

heterocchLdbnhm@suhﬁogphpgroup In one nDst preferred enbodrnent of the
formul ain the present inventio =0, 1 or2; the dashed
line " is a éﬁn@#%(béhﬁMLﬂh@ 9a§h@ﬂmrﬂﬁ%fCﬂ““ﬂWh%édhﬂﬁnﬂwh(hébeﬂgﬁrﬁﬂ%ﬁbond
g‘gﬁs :le ;JI :_]g Z‘rm Bp SN 6ar ora(lj Hp ar(\: l)(/)a carsboa)r ICS)G ngme ?ananégra}rbtorq tgm%ﬁ\m\ sufforég and El

are each {Qﬁiimmmkﬂﬁﬁﬁﬁﬂl&ﬁ@%an%@ﬁ&ﬁuﬁm%@ﬁ@mﬂmmnﬂﬁdﬁgmﬁmn0thlng, and Dis
directly linked to El: 'Wand X are each oxygen: Y is N or CH, Z1l is

hydr oxyl, Cl- G6o&d feefieyygd é@hbo@Bnenk btthié Suinfilo Nanyld o, th€BeCht inyaitioal kyl sul f onam do
or 30C6- C10 arylsulfonanrdo group; R3, R4, R5 and R6 are each H
hereln:
p=0.1o0r2;
10 q=0,1or2;

r=0,1,2or3;

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.
C1-Cy5 alkoxycarbonyl, C1-C;s aminocarbonyl, C;-C;s carbonylamino, C4¢-Cy5 aryl, Cs-C,s aryloxy,

Cs-Cy5 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;-Cjs alkyl, C3-Cjs cycloalkyl, Cs-Cy5 aryl, C1-Cys alkoxy, C1-Cis
alkylthio, C;-C;s alkoxycarbonyl, Cs-Cys arvloxy. Cs-Cis aryloxycarbonyl, C»-Cys heterocyclic
alkoxycarbonyl, C>-Ci5 heterocyclic aryl, C-Cy5 alkylamino, C»>-C;s heterocyclic amino, Cs-Cis
aryl amino, C;-C;s aminocarbonyl, C-C5 amido, C;-C;s amidocarbonyl, C;-C;s carbonylamino.

. C1-Cy5 alkylsulfonamido, C, -C;5 heterocyclic sulfonamido, Cs-Cy5 arylsulfonamido, or C;-Cys
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.
nitro, trifluoromethyl, C;-C;s alkyl, C;-C;s alkoxy, C;-Cys alkylthio, C;-C)s alkoxycarbonyl, C;-Cjs
30 aminocarbonyl, C;-Cs carbonylamino, C4-Cs aryl, C¢-Cys aryloxy. Ce-Cys arvloxycarbonyl, and

C>-Cy5 heterocyclic group.
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R7, Rs md RO are each Fl. Rl12 S H C1-C8 alk Cl -C6 al kox> carbon?k
C6-Cl10 ar lox). carbon\ I, or C6-Cl0 ar). Isulfon? | group. The fourth
aspect of the present invention provides a new type of polyheterocyclic based

conpounds 1 ey e Bty 0% A AL EN9Y ' & RyeFafl A Dbl Rty RE3N
the dashedld DRkoxycarbbR 1. %19 L%\QQ%%\ ld@H@h%llQ%ﬂnocﬁ%HﬁC@' ¥&laMoxysulfony¥her ei n
when "-" is single bond, D, F. d 0 are each |ndependently sel'ected from

t he group Gzémmstol\r@lforﬁ\ldky@@m lssllfbri\mnmd antCnadgetearcyelic(gRap( Rb) - group,
respectively: and RI9 is hydrogen, 150xyge hal ogen atom cyano,
trifl uoromet hyl I oenqorraie) pmbogymertef e ek Vadihiethy Bpsey it Fitien-

5 Wherein:

p=0.1o0r2;
q=0.1o0r2;
r=0,1,2or3;
the dashed line “z==="" is single bond or double bond, respectively:
10 wherein when “z===" is single bond. D. E. E' and G are each independently selected from the

10 .
is hydrogen,

group consisting of oxygen, sulfur, amino. or -C(Ra)(Rb)- group, respectively: and R
oxygen, halogen atom, cyvano, trifluoromethyl, C;-Cs alkyl, C;-Cs alkoxy, C;-Cs alkylthio, C;-Cs
alkoxycarbonyl, C;-Cs aminocarbonyl, C,-Cg carbonylamino, C¢-Cjs aryl, C4-Cyo arvloxy, Cs-Cpa

arvloxycarbonyl, or C»-C,» heterocvclic 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;-Cs alkyl, C3-Cs cycloalkyl, Cs-Cj2 aryl, C;-Cs alkoxy, C1-Cg
alkylthio, C;-Cs alkoxycarbonyl, Cs-C 2 arvloxy, Cs-C2 arvloxycarbonyl, C>-Cs heterocyclic
alkoxycarbonyl, C>-Cy; heterocyclic aryl, C-Cs alkylamino, C>-Cg heterocyclic amino, Ce-Cj5 aryl
amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cg amidocarbonyl. C-Cg carbonylamino, C;-Cs
alkylsulfonamido, C,—Cg heterocyclic sulfonamido, Cs-C1> arylsulfonamido, or C;-Cs
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;-Cs alkyl, C;-Cs alkoxy, C,-Cg alkylthio, C;-Cs alkoxycarbonyl, C;-Cs
aminocarbonyl, C;-Cg carbonylamino, C¢-Cy> aryl, Ce-Cio arvloxy, Cs-Ci» aryloxycarbonyl, and
C>-Cs heterocyclic group.

R" is H. C;-Cs alkyl. C3-Cg cycloalkyl, Cs-Co aryl, C4-C)» heteroaryl, C,-Cs alkylcarbonyl,

30 Cy-Cs alkoxycarbonyl, C¢-Ci> aryloxycarbonyl, C;-Cs alkylaminocarbonyl, C;-Cs alkoxysulfonyl.
Cs-C12 aryloxysulfonyl, Cs-C 2 arylsulfonyl and C»-Cs heterocyclic group.
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al koxycar bonyl . Cl-C70 am nocarbonyl, C -C20 carbonyl am no, C6-C70 aryl,
C6- C70 aryl oxy, Co-C20 aryl oxycarbonyl, or C2-C20 heterocyclic group. wherein
when "-" is double bond, D, E, EIl md G each is independently selected from

the group consisting of ni.trogen N or - C).- oup;. and Rl is oxygen or

sl tor 5o Ra B Rt EE b s T deh OV P B Fru i Ry oup
consistingyof,hydrogen, hal ogen atom cyano, nitro. Cl14120 alkyl, C-C o
cycl oal kKyWhetg'c20 an!. G - C20 al koxy, Gi-C20 al kylthio, C-C20
alkoxycarbonythCB-CQO nyl oxy, C C20 aryl oxycarbonyl, C2-C20 heterocyclic

al koxycar bonyt, C2-C20 heterocyclic aryl, C14120 al kyl am no, C2-C20
heterocyclic gmmpo, C6-C20 aryl am no, Cl-C20 am nocarbonyl L, C1-C20 amid,

Cl - Cm am docar bonyl, Cl-Cm carbonyl am no, Cl-C20 al kyl sul fonam do, C2 -C20
het er oéycl i ¢ sabflomam do, C6-C20 aryl sul fonam do, or G -C20 am nosul fonam do
group, respectively; wherein when r = 0, Eis nothing, and Dis directly

| i nked to EI:mﬁﬁﬁhﬁéhﬁhd;¥¥ﬂ%ﬂ¥¥%§ﬂﬂ?dindependently sel ected fromthe group
consi sting of <.gya Rior:0, tr bhyt, Cl-Cmal kyl, Cl-Cm
al koxy, CI-Cn&gﬁgég?ﬁg%f_%lpggﬁtg 6§§%EIE%%¥P%9 - ' am nocar bonyl, Cl1-C20
car bonyl am nothe @ashed Gnearyd:;” isGosifgl o Boratily tHRXiiey c b ri 2 €bndik iyl COoEVE. a8, By hnd g

C2- C20 heterocyclic group. R13 is FI, Cl-C20 al kyl, C3-C20 cycl oal kyl,
C6-C, 0 ar wiclic@iopeD et Grarsdach @iye@R® @ By hsandoty:. idatdiosdycar bonyi , C6- C70

aryl oxycarbota CL-C, 0 al ygani ocar bonyl , al koxysyl f anyl, C6-C20
aryIox%sulfon?b?e%ﬁﬂfﬁﬁ_gk F%T##%ﬁ?@fBé%@“fglE%ﬁgﬁégerocyclic group. In one
preferred enbﬁd@ﬁgging the i 9rgul a Va-Vb in the present invention. \Werein: p
=0, I or 2, qg=01 o %é r =0, I, 2or 3; the dashed line "_is single
bond or doubl r"herd,C r@spedt C\vel Mikylcarbonyl. C-Cg alkoxycarbonyl and Cs-Cio arylsulfonyl

group.
wherein when R" is H. Va or Vb having the following formulas VIa-VIf:

o\ O o
HN HN HN
VIa VIib Vie
@] O. (@]
oL eo0 e0e
@] O (@]
VId Vie VIt

15
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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wherein when "-" is single bond, D, F. El and O are each independently
sel ected fromthe group consisting of oxygen, sulfur, amno, O -C(Ra)(Rb)-
group, respectively: and R1') is hydrogen, 15 oxygen, hal ogen atom cyan,

trifluorongt 0 l,t hi Cl- C15_al kox crbn.I,C- 5 .

ani nocar bén‘ﬁv M’rgCll(%k‘, X%%ﬁ‘% %lldalltﬁ ﬁ% el & @Pgh@% %Tgltoé?yﬁj%%uc%gaﬁl%

aryl oxycanRemlors. g) I@']ﬁﬂ-ﬁh@%@r(ﬁ?&&bhs% iSHiGRe. (9) TLR ar%aﬁlrs@l @o)HIV ABBitors. (11)S
doubl e bond, D. E and G each is 1 ndependently selected fromthe group

consi st ngnmﬁnﬂanmtangemrmgsqlza CaRe) dngs.oup(l 3antheRiompdusdsoxgtgenered fisul fione 21)
Ra, Rb and Rc _are each independently selected fromthe group consisting of
hydr ogen, (Walldgen atom cyano, nitro, G -G sC -Cl5 cycl oal kyl, ©C6- C15 aryl

Cl-Cl5 al kOX yhleal lé)éllal.tt Jréligitlﬁ)n rel%tjés t0 txl§8 X %aérs bo(%nﬁ/m | %)q?heil'e&)chléléé(sﬁd com ound

aryl oxycar bon eterocyclic arkoxycar eter cycf'l C

aryl, Cl- Gidabkyhid OV fibxoRe el OCNEl iiC haRly n@ffec@@e Gl MY khealRK 5 r%@we

am nocar bonyl’, " Cl - Ch ami do, am docar bonyl, C,-C carbonyl am no, 25 C

al kyl sul fmﬂﬂjmtdm of @Bpati@i & hatsdecThecpswnf onvamionolso06ta€E 5o argphswibi emiathe do, or
C -G 5 am nosul fgnam do gr oup, respectively; wherein when r = ft E is nothing,
and D is dFpdaresfap Hhenhipigorg R7, R8 and R9 are each independently

selected fro g o} rifluoronethyl.
Cl-C15 al kyl , Cuptigs? @‘%ﬁ?&%‘%e@i&%gﬁﬁ“%d‘{ offih sghiidic s F‘L%‘ 381’8%% bonyl , Cl-C15
am noc@r bonyl 1)mrpb@ayluamlm pr&@de@sé&e@eﬂWnthe@@n%d@éﬂécﬁ%éb to%e@l& arious

aryl oxycarbonyl, and C2-C is heterocyclic group. RE3 is H, G -Cl5C3-C15

cycl oal kylne\\ @6l @a_tsroa‘r@m b@idi@ Hotke et diffieseht ki@ls-oChsy eébdadyllle(t@w@ohc/lbasectﬂCmS

al koxycar b C6- C15 aryl oxycarbonyl, C -C15 al kyl am nocarbonyl G -C15

al koxysul F@HQ}I oL C5-C15 aryl oxysul fonyl, ©6-C15 arylsul fonyl and C2-Cl5

heterocyclic 9f ﬁfé%ref!e@élﬁ%ﬁtw M s'ﬂxg @l’a%gs @#@lelp'ol\ilét%lga 4116%5(3& %ﬁc@g{ cmcal a V‘i v

to in the pr esent ereiln:
2 or 3; 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 iodo).
The term “carbonyl” refers to an “-C(Q)-" group.
30 The term “alkyl carbonyl” refers to an “alkyl-C(Q)-" group.

The term “alkoxy carbonyl” refers to an “alkyl-O-C(O)-" group.
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t he dashed Iine "-" is single bond or double bond, respectively: wher ein
when -" is single bond, D, F. El and G are each independently selected from
the group consisting of oxygen, sulfur, am no, or -C(Ra)(Rb)- group,

respectively; d RE' .iis hydrogen, .oxygen, hal.oge t scyan,. ..
trifluoromet hy??e SR g0 “Aiopd d%%&sx?, gy a p%ﬁk@@hi | Gl N-C0)-

al koxycar %(n‘él , Cl-Cs am nocarbonyl, Cl-Cs carbonylamno Ca-C,, aryl C6-C 12
aryl oxy, -C,, aryloxycarbonyl, or C7-Cp heterocyclic group. 5wherein when
"-" is doubl e BboermDalk#,suFonamidb Gefemah an Salkyldpehdendt yallséSaobe®)f rgoot he
group consisting of nitrogen N or -C(Rc)- group; and Rl is oxygen or sulfur.
Ra. Rb andvhegel ég%lééﬁfi‘lhlg%@ﬁ’dbgfp}‘l?/ sel ected fromthe group consisting of

hydr ogen, hal ogen, _atom cya ni,t.r o i - C8_al kyl, 3 cyel pal = Cl2
oYyt OO ol PO o AR Brerc Rl 0BRGP B NG 6

o, al Koxycdar

ar yl oxycarbapyhher&R RES alteL 106 Kaibbly128l koxycarbonyl . C -Cp heterocyclic
aryl, d (%s al kyl am no, C2-C8 heterocyclic amno. C6-C42 aryl amno, Cl-Cs
am nocar bonyl , Tia te@Gs “antylsktgroGchiCsreters wWaoctardyolie cakbomydiafinmeoonaCirods with 1-5

al kyl sul fonam do, C, -Cs heterocyclic sul fonam do, C6-Cp aryl sul fonam do, or
Cl - Cs ani HO'§IA FYhuiicdd- OF supd B asprecrimpst {rsediiigfei n when r = 0. E is not hi ng,

and D is di recttl'lgnlé/ telninn%ﬁﬁ)n&%id%l’ refers to gﬁ&%?ﬁ@%, OR’ 9—S§((5))?N | 9?%%){11?31[}%{@9@& y

selected fromthe group consisting o cya t uoro

met hyly ClatkCBoaliikYdarbo®d -desupal  koxy, C,-05 alkylthio, C -Cs al koxycarbonyl,

C, -05 am nocarbonyl, Cl-Cs carbonylamno, C6-C 2 aryl, C6-C42 aryloxy, C6-CA2
aryl oxycar bonyThe gavoh GRn@gstheiver odsgreddi © greoupound of the [Resentsinkgntich -r@sngltky| |
C3-C8 cycl oal kyl , C6- aryl, CA-Cp heteroary|, Cl-Cs alkylcarhonyl, icCl-Cs
al koxycar boHSﬂx}de&efé%?“‘&g%ﬂaM%ﬁfﬁg et%ﬂ“}Poé?lC{t@éhea}P%'ld“%lﬁg PW@@EFB%‘WFR C, -05
al koxysu | fony|. ({h- iEYs Ul fopal = ry t¥hisi S

het erocyclic groeupt)e. f%n%%%{h%slﬁ p{ee ert’roe%%%aggia I%?Lh%%rot%émﬁé;?ﬁuc%pg%ng in
t he presenigrédier@tas Orkll Wafieproduft FhikF résufs, Wiredtl 0 o2 indifkeldashe dohbifdg 'the is -t

si ngl e bond:
15 specified ingredients.

The term “effective amount” means that amount of active compound or pharmaceutical
agent that elicits the biological or medicinal response in a tissue, system, animal or human that is
being sought by a researcher, veterinarian, medical doctor or other clinician. The term also
includes herein the amount of active compound sufficient to inhibit HCV NS3 protease and

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 HCYV 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 Ta-Ib and Ia-IIb, and pharmaceutically acceptable salts, and/or hydrates as HCV NS3 protease
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the dashed line "-"' linked to el is a single bond, and el is H the dashed
line " is a single bond in the tricyclic ring consisting of DEE, 0 and

ot her cyclic groups D and G are each oxygen; E and El are each -CF12-,
respectiv enr = ft i.S. not hi.n and s direct to

B, R7 “‘ﬁ?{@fﬁglt%bléh RO Fl‘r/loregh%Etomcm %icg is gétﬁmuaed[%%B 1Ptk t\1c Qﬂ;oédql&%i)

al kyI car b@&ydl@st@ﬁ@ﬂabmmmhﬂa[bytbrsand C6-Ci o arylsul fonyl group, 13 n wherein
when r. s H wvrai or Vb having the following forrmulas 171a-VM Vi aVi c

15Yi dVI eVIf  Synthésizeoff ndwt polgb@ediydik hakal prregmmils iwithegdnecn spuotaie &5 1n aid
conpounds of present invention and/or stereoisoners, solvates, hydrates,

t aut omer s,! %Hgdrfﬁggr dEgdicoprepRE Y eRaef! créfereyceéc@@pp%ﬂ@ewpd §\ntb%twnmﬁfthe%s

ther eof. 200h&, }mc% otaéxpn‘?he%c methé‘ 5 a{\]%sﬁeen clarrle n%l:ltogﬁfeg{néf\ q?;prapfgh%rﬁ{eac?Utl cal

conposi tl on, 1 nc conpou

their stereRb&HIBHEh t}k@%@n@ng@&tﬁmﬁu cat ed prodrugs, pharnmaceutically
acceptabl e salts, and pharnaceutical ly acceptabl e exci pi ents.

Abbreviations of chemical reagents and solvents for the synthesis of all intermediates and
products are listed in the example part at the end.

In the present invention, compounds VIa-VIf are prepared first as in the following Scheme 1:

Scheme 1:
OH /0 /0
HO DCMIDMSO  © PdIC 0
N—-Bn ——————> N-Bn ————>
NaOH
SM-1 1-1 Via
OH 0
HO CHchCHch Pd/C O(\
N—Bn NH
SM-1 VIb
OH (d\o 5
HO CH,BrCHoCH,Br v PG S
N=Bn — > N—Bn NH
SM-1 1-3 Vic

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 30-1200J, 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-VIe by removing the

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

Scheme 2:
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The seventh aspect of the present invention provides a nethod for inhibiting
W/ by using one or nore conpounds of clains 1-28, or one O nore of these
conmpounds in conbination with 25any of the followi ng: (1) I mune nodul ators
including but not limted to Interferqps pegul at ed- |nterferons or interferon

derivatives, (2)° ot e4&B TR CV  Béfyn i nhi bitors,
(4) nucl eosi deﬁhm d&rTvarives, ( Hl linin bm

G ucosi dase | thi bitors, (7 ) | MPDH i%hhi bi tors, (8) Casp&se i nhi bltors (9
TLR agoni sts, (ID) $¥2 i nhi bi tor s, (1) 7aht|-|nflammtory drwgls (12) Cancer

drugs, or (13) ot her conpounds not cov red from above ( 412 The
present inventi'd es t &Hehig el a vgl pﬁﬁ‘[cyheg @1 based
conpounds hi ghI tNad ACV nﬁl’b fective to

inhibit the NS rotease replication o? hepatltl s Cvirus (HCV) The present
invention also rel aBd2to preparation and2 he uses thereof adeHCV | nhi bi t ors.

Currently, the R esent i nveBEMBM Rr ovigdes the foll own ng sbgnl fican

achi evenent s: neB pr FeSent i n\qe [V dé¥sev hetl c met hods
effectively to vari ous new po cyclic buil ks and

di fferent kinds of naovel polyheterocyclic_ based HCV inhibrtor. 2 ) The

present invention Mvi des two cl asses of3novel pol yhet er ocy}ﬂ i ¢ based
macrocyclic and |inear conpounds that can be used to inhibit HCV effectively
invitro and in vivo. 3) The present invention explores the relationship
bet ween the strumSdens 2osMPewWapdibyphel af egxtat kdvaapeuads. ard BifF eaoyisoj HCV
i nhi bition, which provides valuable clue to devel op an effective HCV

i nhi bi t or snd DEREN T ONHEFCTERES reacted Wil Bs@dz(?libﬂélizlhr €L EHrGh val ®EHCH"

refers to any linear.or branched chain a rou avi n r. of .carbon
R Wy R e e R S gy Mo P L N sl
coul d be rgplaged cQ}ﬂro?e'Eﬁoaﬁ{o JB‘P:EI‘?tﬂaaﬂe@‘i!ﬁ'ﬂ?terE@@cl&%?ﬁE}mﬂJdE%X-vﬂ‘ 8{ & F movir @8

"al kyl -0-" group. term "cycl oal kyl™ s to any cyclic ring of an
al kane or pAaaginharup@Ba bawyberithad/C aithion asd bydBogen i @ethiml kiydtemel: in the

specified ra r 1 . aQne or
mor e hal ogent epuator S AIANG S DUHGPHRTIERS ecp Sl EPAREF BB, B
chl ori ne, Sohemm he and i odine atons (or referred as fluoro, chloro, brono, and
i odo) ., The term "carbonyl " refers to an "-C(0)-" group. The term "al kyl

carbonyl” refers to an "al kyl-C(0)-" group. The term "al koxy carbonyl"” refers

to an "al kyl - ©,G(0Q)-" group.
O/\(\,)l

VIa VId <:©/ /\:@E ﬁ
Q' CDI DCM

[ =
(X=0, W=
SM-4 (r=0.10r2)
II1a IITb

R is preferred to be selected from the following group: SM-4a (Boc) or SM-4b:

A .

NH-Boc
SM-4a R'! = Boc) SM-4b(n=0. 1. 0r2)

15

In the presence of coupling reagent CDI, starting material SM-4 (e.g.. SM-4a or SM-4b)
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The term "al kyl am no carbonyl” refers to an "alkyl-NHC(0)-- O

"di al kyl -N-C(0)-" group. The term "al kyl sul fonam do" refers to an
"alkyl -S(0)2NH" or "al kyl-S(0)2N(R)-" group, wherein R is alkyl or
al kyl car bonyl group. The ternt"alkoxy sul f onam do" refers to an "al k

1-0-S(0)2NH" or "alkyl-0O $(0)2 i % wherein Ris

al kyl car boyiy Feagiedipth compounds YiasV fereﬁrecgtﬂly étbéfrﬂbeg}ﬂtereéw?lerCérlgDOt“tﬁséaﬁh -cyclic
or tetra- gi¢bi-6d (UNCHIPNAEh@HAH PRIt N1 dnPFibEEa O dr@iRiohediion. 0, N. S. and P)
in one or nore fused rings. The term "sul fonam do" refers to an
"-S(0)2NH" or "-S(0)2N(R)- group, wherein R is 10al kyl O al kyl carb, onyl
group. The term"adm nistration referred to a conpound of the present

i nvention meansytg provide the cgﬂpgund or a prodrﬁﬁﬂgf t he conpound to the
individual in n of treatnent term "conpositygn" is intended to
enconpass a prozi§ipconpr|50ng th%%%gecifiedcjngre s, as \Nell as any
product which resu P%wﬂd bMeor iy e O“jerom mpioR b& 15specified
i ngredi ents. The "effective a nt" neans that unt of active
conpound or pharnaceutrcammagent that elicits the biological gy nedicinal

response in a tissueia®@hstem aninal @aymen that is beiéamgasought by a
researcher, vet ,arian, nedical_gdoctor or other chinician. The term al so

i ncl udes herein\t anmount of ao(r conpound sufﬂfb' nt to inhibit HCV NS3
prot ease and 20 t1§§ y elicit tfh ponse being §g§§fi (i.e., an "inhibition
effective anount"). ‘“ en the active ound .e., agtfve |ngred|ent) i's
adni ni stered as the sar? erences tﬁrf' unt of acyi’y gredient are to
the free acid or free baggﬁ$%FW?of the ©o un OMe °Th ern‘?Me
"pharnaceutrcally accept apl.e" neans that tmgzrngredrents of & he pharmaceuti cal
onposi_tion nust be g@&ﬁgtrble with g other and not L errous to the
recrplént t her eof . Details of t e present i nventio gre set forth in

the foll ow ng description for preparation and bi ol ogical activity study of new
HCV inhibitors la-1b and Il a-Hb. The advantages of the present invention wll
be significantly observed flfigiedte BSohitowion§oeewids dat4tiescription. inhibitors
\\ ith high potency. Mreover, toxicity study is determ ned to be non-toxic
(LD5( 10, 000) for nost of highly potent HC V inhibitors. Synt hesi s of new
pol yhet erocyclic based conpounds with general structure la-Ib and Ila-Iib:
According to previously reported references and our devel oped synthetic

nmet hods, 5different kinds of synthetic nethods have been carried out
effectively to prepare different
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conpounds with the structure la-Ib and 1la-11b. Abbr evi ati ons of chem cal

reagents and solvents for the synthesis of all internediates and products are
listed in the exanple part at the end. In the present invention, conpounds
Via-Vic are prepared first as in the foll ow Schenme I: 10 Schene |I: In
Schenme I, in the pr ege of inorganic basel(e , sodi um hydr oxi de, sodi um
nmet hoxi de, or sodiumh ogen). SM I was diss d in organic solvents

(et hanol, THE DNIF, o M5O pand, heated to 30: B20L, 4 hep reacted with

Cl CH7Cl. Cl CH2CH2Cl, or | BrCl - 2CH2Br , respej‘tbi vel yp—to formfive, six, or
c conpound 1-1,A42,./0f 1-3, followed by
un

seven nenbered pol yhe Gy,
deprotection to obtain the tri- cyclic co We by renovi ng
?) with Pd/ C catal ystamd hydrogen in nethanol

the protecting group (Bn: be
O ethanol. Schene 2: SM 22-1VINiBec SM 22-2Vie NHBocl n Schene 2, SM 2
was dissolved in organic sol vents (nethanol, THF, DM® or HVBO and heated to
30-120" C, then reacted.with Br CH2CH2CH2Br . ClCR3CH2C1 or CI CH2Cl, respectively
to form seven, six orfkl"%é_}; menber ed pol yhet egcyclic conmpound 2-1, 2-2, or

2-3, followed by depro ion to obtain the @ tri-heterocyclic conmpounds
Vid-VIf by renoving the/pfotecting group (Bn: /bgnzyl) with Pd/C catal yst and

hydr ogen i n net hanol O t hanol} g(epar ation o the fqQl Ioéw ing specific
conpoundshas been carri oucgsi ollows in en'gi;.y*
(0] Qe O Qe
O : 0] -
NHBoc NHBoc
6¢ 6d

oo
N A/ N4 A/
o o

OW OW\/

Ge 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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Schene 3: Ina -11 R is preferred to be selected fromthe foll ow ng group:
SM 4a (Boc) or SM 4b: In the presence of coupling reagent CDI, starting
material SM4SM4a or SM4b) was reacted with conmpounds Via-VIE respectively
to obtain polyheter ocycl I ¢ conpoundsgda-4h and 6a-6d (Illa-tub) as shown in
Fi gureand Fi gure #2.\by am datd BﬁMreabfr?m_COCHFﬂgW”'ézol -1: Structure of

Conpounds 4a-4f 6a COLCH: ) Via-vif N 2) HATU/DIEA/DMF
Yoo @' = Via-vif) Boo + HBoc
SM-4 4 AR con
SM-5

o
( o THF/CH;OH/H,0 o=<
O N »  LiOHH,0
NHBoc NHBoc
7

15
R1 5OZC OR

N N Q' 9

' ?A/\
(SM-6) o=<o C)'H
oy
HATU/DIEA N /
DMF . h
o =z

(SM-6a: R'5 = CH,)
(SM-6b: R15 = Et) 9

LIOH-H,0 1) EDC
—_— - >
THF-MeOH 2) RASONH,

Boc\N\‘:
H
1 12 (la-b)

(wherein, Q' = VIa-VIf)
n=1.SM-8a: Rd= >3- 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,

followed by amidation with an N-Boc protected amino acid SM-5 to form compound 6 in the

(vl

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 anhyvdrous 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 [J 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
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6e6f Figure 1-2: Structure of Conpounds 6a-6f After the key internediates
4a-4f and 6a-6f were prepared, there were several synthetic 5nmethods devel oped
as in Schenes 4-11 for preparation of different kinds of new HCV inhibitors.
The detail for each reaction condition and anal ytical results of products is
listed in the detail ed exanples. Scheme 4: 1112 (la-I1b) (wherein, Cﬂ =n =1,
SM 8a: Rd g4 &@spe&q eFs. to form b Berro€ Bﬁ{@el‘boﬁkﬁ@t’éf%c\ cthta%a:féﬂ Qe RIeydic( €.
conmpounds 4a 4f - 6a-6r) prepared as shown i'n Scheme 3 was deprotected to
obtain ancbmmﬁmﬂeﬂlHmemmasbmxybucm@wmdﬂﬁgyeby renovi ng FICI group, 5 follov?ed
by am dation with an N-Boc protected amno acid SM5 to formconpound 6 in the
presence of coupling reagent HAM After hydrolysis of conpound 6 in
Li OH Wat er / MeOH solutlon anot her carboxylic,acid (7) was obtained, and
foll ov?ed by anldafl-- mnth anot her am no égie (methyl or ethyl ester) SM6 in
t he presence of cd& ilb g rea%ent HAM t o f o Qﬂ?aduct 9 (e.g., conpounds 9a- 9f
in Figure 2-1). In gnhydrous X -free organi\c sol V& DCM DCE, or
toluene). Diem 9 intefnedi al M@\ i ed outNan ol ef\i n ¥ “™ 0Si ng
met at hesi s (RCM FEQQLIOH ' presence oféhpta |chataIyst (e.g.. Zhan
catal yst-1 or Zhan Cat@lyst) | B used i t hi i Rrext jon) at 20 8 | to form
14- 16 nenbered nacrocyclic e nked product 10, t hyl / et hyl
ester was hydrolyzed with LI O 'Q wat er - MeOH sol uti en ﬁ@BOffer a new
carboxylic acid 11. Flnallx, n the presence of a c pllng reagent such as
EDCl or HATU, the carboxylid acid 11 15react with different kinds of
al kyl sul fonam de, c€yé& oal kyl sul fonam de oroai yl sul fonam de 30 i RdS(0), N1-11
respectively, to f series of novel poly, erocyclic based nmacrocyclic
EtO.C EtO,C
o]

N N‘\‘\A/\ N N\\\\A/\
N>\/\/\/\/ NM
(e} z O z

NHBoc NHBoc
9¢ 9d

N
H
>\/\/\/\/ M
o =
NHBoc NHBoc
5 9e of

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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conmpounds la-M such as 12a-12xx shov'n in Figure 4) The structure of

Zhan catal ysts (Zhu! Catalyst-1 & 1B) used for RCM of diene internediate 9 is

shown in Figure 3: Zhan Catal yst-1 Zhan Catal yst-1B Figure 3. Stntture of

Zhan catal yst-1 and Zhan Caj al yst- 1B Ip order to obtain nore conpounds
o

efficiently for potenc eephng re i native synthetic
rout e devel oped effecti N aration » new macrocyclic
conpounds la-lb in Schene 5.C|,,§f:he 5: 12 (la\ld)l(where' n, QL =la-VIOn 1;
SM 8a: Rd -SM 8b: Rcl cAdischeme 5, first ofall, 4he protecting group
(Boc) in the starting materti alg Wwas removed by id, followed by

am dation with an N-Boc pr cteg=ami no acid S t ordm conpounds in the
presence of coupling reagent HAM In the presence of coupling reagent CDI,
conpounds was reacted w txheotpaweds Vi a- VIf , Zlespealkivel y, to obtain

pol yhet erocyclic conmpounds 9. In anhydrous oxygen-free organic sol vents (DCM
DCE, O tol uene), an blgEfiH ﬁim@ftl@loééhﬁgcaf?é‘tsai/H&Z@U(%@St'rlﬁacti on was carried
out for the diene 9 internediate in the -)presence of netathesis catalyst
(e.g., Zhan catalyst-1 O Zhafl catalyst-1B used in this invention) at

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 3:

SM-7 SM-5
8
(R'® = CHj or Et)
OR15 o. OR15
o OM,\ RCM 1
Q' D Q0O
1) CDI, DCM O=< C)‘H \ Zhan Catalyst \g/ N
o —_—
2) \:Ia-VIf NM o
= Vla-Vl n 3
@ f g (R'=CHg or Et) BooHN )
RHBoC :
9 10

1
LiIOH-H,O 1) EDCI QYQ,I‘MN“..,
—_— _—

THF-MeOH 2) RASO,NH, O N

11 12 (ladb)
(wherein, Q' = VIa-VIf)
n=1. SM-8a: Rd= [>$- SM-8b: Rd = >%-

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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20-80 FI to form 14-16 nenbered macrocyclic ol efin-linked product 10, then the
nmet hyl /et hyl ester was hydrolyzed with LiO1-1 in water-MOH solution to offer
a new carboxylic acid 11 as shown in the following Figure 4-1, 11lallb 110lid
11j 11k 11lm Figure 4-1:Structure of Conpounds Ila-Hn Finally, in the presence
of a coupling reagent such as EDCI or HATU, the carboxylic acid product 11
reacted wchhip Sllnﬁfses(ﬁ%ac’téld n\q{ﬁ c@ﬁlpétﬁndgxflléﬁ-wllf @é%?é@ndé}x t&M&hﬁ%bleé‘f@ﬂéE\fcﬂ@am de or
aIyIsquonanlde [ RAS(0) 2NF2], respectively, forma serieés of novel

pol yhet er @ompbunds stanh\ﬂmns ogyeehifiee opapiosisickstd @AND. DCE, or tolhene pndelefit 0 opti m ze
efficacy and bi ol ogi cal property of new HCV inhibitors, there are nore
structure r%zfi@ﬁiﬂé@l%bﬁﬁ@&%@@') a@gﬁlghw capigd §%f9hﬂ§‘§ fizgg)d intergediauwathe- 11, | n
Scheme 6 ¢ anrcgo me%thﬁsm catagist &Iy %al kXtaIs éf f ove %tﬁ\ s?qﬁc&sgd f?ld lgg{\g%mn?epar ed

potency s & ng € conpoun

in Schemesogoane Brdes-g6 Hﬁﬁfﬁelfe@hm@l@@\rcg& 8tihOinkdd Fréduchio, iRAME RdhBemyl ith HO
acid, follo \Ned by anmidation \ ith an al kyl sul fonyl 5chloride reagent (RdS020
or Rl 7502@steiSMsTiydtoby zeb tvath hiCih ua‘l\Myﬂ -sleDHonhimbd® qifeodust caBoxylinatihél pr esence of
i norgani ¢ base ( , the intranol ecular c clization NN as
conduct ed S?%“?'é‘rﬂi*ﬁgu?‘f'éﬁgfﬁuéee“ ‘tonpound 11. Finally, in the presence of a
coupling reagent such as EDClI or HATU, the carboxylic acid 11 reacted with

di fferent kinds of alkylsulfonan de, cycloal kyl sul fonam de or aryl sul fonam de
[ RAS(0) 2NH2, SM 8], respectively to forma senies of iNnovel polyheterocyclic

based macrocyclic co f&o\

15

33



followng Figure 5. Furthernore. the conpound 10c-d was deprotected first by
removing Boc with HO acid, followed by am dation with an al kyl sul f onyl
chl oride reagent (RdSO, CI or RI7S0,0, SM9) to obtain another kind of
al kyl sul fonam de product 13, then in the presence of a base (e.g., NaH), the
al kyl sul fonam de product 13 was reacted with another reagent lei-C (or
R 6-Br, SM 10) 15t05F®rn1another ki nd of newﬂ)esired productgﬁla-lb (12s-12u)
as shown in Figure rein, R16 b8 @l - Coo , C3-C6 ?oalkyl, Cl-Co
alkoxycarbonyl,cyclo%l xqarbonw H i ar bonyl, C6-C10
aryl oxycar bonyl or C7-Cm elrer e 5 Structure
of Conpounds 12a-121.1 and 12- 7, the product
12 (e.g., 12a-12f and 12- Ref), %% /for deprotecbfqr by renovi ng Boc
with HCl acid, followed by giltker | ation or am=datii o fth reagent SM 10
(R'-Cl or R6-Br) to obtain&g} N-al kyl at ed product or am dation wth an
al kyl sul fonyl or arylsulforiyl cfjj oride reagent SM8 11id7S(0)2Cl)1 to form
product 16, wherein 1216 and R each is C-C6 al kvL C3-C6 cycl oal kyl. Cl-C6
al koxycar bonyl . C3-C6 cl oal koxycawdOhyl . C6-C10 aryl. C6-Cl0 aryl carhonyl .
gungé

aryl oxycifitionyl or 0 heteRofyElic group, which generates nore
@ibgﬁ and, 16a-16¢c shown in Figure 6. Scheme 7:
o] N
e;

In the follow

pol yhet erocyclic conp
15al15b

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

Finally, in the presence of a coupling reagent such as EDCI or HATU, the carboxylic acid product
11 reacted with different kinds of alkvlsulfonamide, cvcloalkylsulfonamide or arvlsulfonamide
[RAS(O)>NH;], respectively, to form a series of novel polyheterocyclic based macrocyclic
compounds Ia-Ib.

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

Scheme 6:
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16al6b 16¢c Figure 6: Structure of Conmpounds 15a-15b, 16a-16c¢c I n order
to optim ze efficacy and bi ol ogical property of new HCV inhibitors, there are
two 5nore different macrocyclic structure designed and synthesized in the
following Schemes 8 gnd 9. Schene 8: Q= Via-Vif, respectively) In
Schene 8, in the presgnce of apfi ng reagent HRV}I—a,n aci, *11 was reacted

wi th anot her amine SM 1 \ o andiare product ©17 ation. followed by
RCM reaction in the presence of}Zhgn catal yst-1B,t torm ay14- 16 nenber ed
macrocyclic product 38 resefice of\co Iﬁngw CDI, product 18
was reacted wth conmpound a- V1f , rsaspect | V%Ot o] "N pol yhet erocyclic
conmpounds 21la-21f, thenetfRasm®t hyl /ethyl ester \ \13@ss hydrolyzed \ \ ith Li OH
in water-MOH solution_to offer a new carboxyliasagieell. Finally, in the
presence of a couplindg red§ént’ such as EDC | or 1HAWtHe car boxylic acid 20
reacted with different kinds of alkyl sul fonam dé™ 8ycY&&P%YI sul f onanmi de or

aryl sul fonam de [RAS(0) ?NM respectively, to forma serigs; of novel

pol yhet erocyclic based macrocyclj¢c>ydfipounds |a-1b (21&2TH) 7 whi ch structures
are shown in the foll ow mgyl;ih%brpw-. Figured_gtr .&—0f Conpounds 2la-21j
Scheme 9: In Seile 8, iw'the phesence of Icoupling rgagent CDI, SM 7 was
reacted wi th conmpounds Vi a-VUW=\_respeft]yely L0 obtAi
conmpounds 23a-23t foll omedogg/,Nf‘e ting with a reggentchiforothrnmic acid

4-ni trophenyl ester and SM 12 to forma dinme product 247 I'n the presence of
Zhzu-i catalyst-1 B, the diene,product 24 was condugbad @-15CM reaction to form
a desired macrocyclic product 25, then the| nethyl/ethyl ester was hydrol yzed
with Li OH in water-MOH. sl Wion,ta r B né%é’é}'ff)g‘!d lic acid 26. Finally in
the presence of a coupling reagent,suén’ as E[X'Ijmég’fr;‘\'%d"_:m%ef(gh-ﬁ carboxylic acid
26 reacted with differ8nt "l‘s‘ﬁ:d‘g*g?é PRSI f onam de,  cycloal Kyl sul f onani de or
aryl sul fonam de [ RdS(0), N1-12], respectively, to forma series of novel

pol yhet erocyclic based macrocyclic conmpounds la-1b (27a-27c and 27-Ref), which

structures areps§ioWie bRAbdREhE 0y Fod&h GHEpSreBin Schemes 4 and 5 were used for

deprotection first by removing Boc with HCI acid, followed by amidation with an alkylsulfonyl

5 chloride reagent (RASO-Cl or R'’S0,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 arvlsulfonamide [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
HC] acid. followed by amidation with an alkylsulfonyl chloride reagent (RdSO,Cl or RSO,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
C1-Cs alkyl. C3-Cs cyvcloalkyl. C;-Cs alkoxycarbonyl. Cs-Cg cycloalkoxycarbonyl. Cs-Cio arvls

Cs-Cyo arylcarbonyl, Cs-C o aryloxycarbonyl or C»-Cy heterocyclic group.
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Figure 8: Structure of Conpounds 27a-27c acid 27- Ref To evaluate the
difference in potency and other biological activities between the macrocyclic
and linear structures for the novel polyheterocyclic based HCV inhibitors.
there are differentkinds of |ineay jconpounds,lla-I1b (30,acid 33) with

pol yhet erocyclic gr Vi a- Vi f ared as own in th _O—fﬁWI ng Schenes 10
and 11, respectivelys Qreﬂﬁw """ I n J:Ww in the presence of
coupling reagent EDClI, anr amine SM/ 3 was reacte Hth a syl f onam de

RdS(0) 2N1- 11, (SM 8) to forrﬁ’ du 28, followed by~ ing Boc protecting
group to obtain a de-Boc product—29. Finally in t¥elpr nce of a coupling
reagent such as EDO or HAM the am ne internediate 2&pwas reacted with
different kinds of arfino acid 5derivafi 14 sel ectedHfﬁﬁla list of

chem cal reagents shofn)in the faf ov\@%}e 9to &omQ arrous products
Ila-11 b (30a-30ar) as oY ‘61 <pws, wher ertiyRd each is C-C6

al kyl or C3-Cécycl oal kyl gFf oy 9is G -C20 a - C70 al kyl car honyl .
al koxycarbonyl, O Cl1-C20 alky: bel ow from
conpounds 30a- 30ar . Fi gureh9: list of Select edHAm no Acid Buil ding Bl ocks
(SM 14a- SM 14v) 12¢ 12d

=0

H
N—:

<

O

rrrrr

12e 12f
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Figure 10: Structure of Conpounds 30a-30ar and 30-Ref Schenme | 1: In
Schene 11 above, in the presence of coupling reagent HAMin DMF, an acid SM 15
was reacted with another ami ne reagent SM16 to form an am de product 31 by

am dation, 5followed by renoving Bocprotecting group \\111] HCl- THF sol ution

to obtain an am ne product 32. FlndLgy<]|n presence, ofl-a—cpupl i ng reagent
such as EDCI or HAIT. e amne i t ebnedi@ reacted: \ 411 arious
carboxylic acids SM Fest Very to f i ffer s of novel

s shown in the

pol yhet erocyclic based Ilﬁear conpo 3
R21 each is fydrqgen,~ C1- C6 al kyl or

foll owi ng Figuren 11, mhergln_

C3- C6eycl oal kyl group, R22=l- al kyl, C3- wﬁlo yl, Cl-C6 al kyl

sul fonamdo O C.-C6 cyclo | sul f onani do gr oup. 33a33b 33-Ref Figure 11:
Structure of Conpounds 33a-33dmand 33- Ref Théfe are nore

pol yhet erocycl i ¢ bagéd conpounds descflbed Ln thls i nvention can be prepared
usi ng ot her suitabl rting materk —sjthf h the aboyemsynﬂhetlc routes or
ot her devel oped proceds(es as rgpo ted from ferentqreferences. The methods
described in Schenmes 1-11 @b y~al so addi ti dmal chude steps, either
before or after the steps desqri bed gpecifically® her%ln add or renove

suitabl e protecting groupS<1% A o] uItlnateroaI thesis of the
conmpounds in this |nventt?_ =N n ition, vario s>§Vht ic steps nmay be
perfornmed in an alternaté sequgpce O order to g&ve &he desired conpounds.
Synthetic chem stry transformations and protecting group nethodol ogies
(protection and dep tion) usgf@Lﬂkg swﬁt si zi ng agplmc conpounds in
this invention are ?ég%?ln t h ant inc forcexa | &, those descri bed
in R Larock, Conprehensi ubl i shers (1989):
T.W Geene and PG M qus ive (}oups ih Pganic ynt hesi s, 152nd
Ed., John Wl ey and Sons (&@\\ i e, ser andFi eser
Reagents jar Organic Sy h@gws,
ed., Encycl opedia of Re ents1g0

n Wley and S@@§g&l ); and L. Paquette,

12s

12-Ref Compound (ITMN-191)

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

5 In the following Scheme 7. the product 12 (e.g.. 12a-12f and 12-Ref) was used for
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'’S(0)-C)] to form product 16, wherein R'®
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for Organic Synthesis, John Wley and SODS (1995) and subsequent editions

t her eof The conpounds nentioned herein may contain a non-aromati c doubl e
bond and one or nore asymmetric centers. Thus, they can occur as racenates and
racem c mxtures, single enantioners, individual diastereoners, diastereoneric
m xtures, tautonmers, and cis- or trans- -,isoneric fornms, and/or hydrates. Al
such 'SO”%B&R”%@%ﬁ§C@C?d@@nkﬁﬁpkﬁﬂ&mul Crcémt§9c&@&ﬂlt@eéﬁmbﬁaﬂﬁu%&%oﬁﬁfeCt'Ve
ani mal nodel for scientists to evaluate the efficacy of new conpounds for

i nhi bi tingtthe alCVONE3) prktubase. (Ihho@nmp@undandesCx{bﬁMﬁabowhcgnmphehmhesent

i nvention can be prelimnarily screened eval uatin he | G50 and/or EC. 30
resul ts f@ENAHes Itmfé@?'i‘btttfyc‘éhﬁC@Pﬂ"l“@%’ysar%btaﬁééﬁ -Hef sBew infigge Pon by an in
vitro and/or in vivo assay as follows, then have 10sone highly potent HCV

i nhi bi tors selected for other PK and toxicity studies before clinic trial
during new drggeggvel opment. Qther nethodsl| also be apparent for scientists
in pharnaceutlcals HCV NS3-4A protease assay in vitro. The assay NN as
conducted in Buffer A conta|n|ngH§b%111\4 Nael , 5nmM CaCl ﬁOnt\ 4 DTI,50m\ 4
Tri s(pH7. 8), using the 15 Ac- Aspyd - Asp( EDANS) - G u- GI b~ W LCOQJ- Al a- Ser - Lys
(DABCYL) - NI T, (FRET- Sy fd,uqr pepticde (A Spec “as substrate.
Briefly, 1404 buffer A ﬂ?ﬁgignp unds—drs3ol ved it buff A wth different
concentration and 204 HCV,INS3-4A protease dil uted i n buf fler A were added into
96-v? ell plate respectlvel m xed well. The reacti \\ as initiate with
addi ng 204 of FRET-S. R&adti o re contlnuousFV“nD ed at 37C using a BM5G
Pol arstar 20 Gal axy (MIX Lab,pystens, Inc. USA), wii{h excitation and em ssion
filters of 355 M and 520 nm respectivet'ysr Yhe 50@6|nH?b|tory concentration
(1C50) \\ as calculated with Reed & Miemeh) et hods. Jﬁﬁﬁfﬁiral assay: Antiviral

assays NN ere carried out in black-walled/ clear bottgfed 96-well plates.
Renila luciferase reporter replicon cells were seed J a density of 7x I 03
cells/well in 100pl conplete DNEl\%)CHLLHJe w t hout sel g l|@n anti biotics.

Ei ght tv?ofold serial d|Iut|ons gf nﬁbunds wer e pgeﬁ in conplete DM EN
and added to the approprldt (el di ng i na ne tratlons in 200pl of
conpl ete DI\4EM cul ture. Fob ng 3 dyys of i cdt???on, ells \ ere incubated
at final concentrations of 6Qupat 34 'V in 5%

with | 00ul fresh culture cont ubstrate (Pronega)
11 in the dark.
Luni nescence was then measured 30uSing an EnV?%ﬁdW ( n-El mer) nicroplate
reader. Data were normalized to percentage of tHe cpnpsp), and the the 50%
ef fective concentration (EC50) val ues wefé& cal cul ated using the method of
Reed- 1\ 4uench. Acut e ToXi ¢itkyin SQUE W WMaterials and Met hods for MID
Study are as follow s: n= 1. SsTBl S>3 ﬁQM_l)g ylce, Certificate Nunber:
2007000510144, male and f mal'e were eacd tatt5— 40 Wstar rats, certificate
nunber: 2007000510555, nmale and fermal e were each half. Animals were purchased
from SLAC Laboratory Animal Limted Co., Feed: Breeding fodder of Radiation,
special for rats and m ce, was purchased from SLAC Laboratory Animal Limted
Co. Test Croup: Animals were fed freely for adaptation nore than 1 week.
Heal thy rats, body wei ght between | 70-190g, were divided randomy into 3
groups, 5 nale and 5 female in each group. Healthy m ce, body wei ght between
18-20g, were divided randomy into 22 groups, 5 male and 5 fenmale in each
group. Adm ni stration Method: In rats, the conpound wei ghing 21. 00g,
serial nunmber 1-3 respectively, adding 0.7% sodi um car boxynet hyl cell ul ose
sol ution 30.00g, high-speed honogeni zer machi ne 15000RPM 10 m n m xing, the
rats were fed once, oral dose 10000ng/kg. In mce, the conpound wei ghi ng
2.00g, serial nunber 4-25 respectively, adding 0.7% sodi um car boxynet hyl
cel l ul ose solution 8.00g, high-speed honogeni zer nachi ne 10000RPM 10 min
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15m xing, the mce were fed once, oral dose 10000nmg/ Kkg. Clinica
observation: Aninmals were observed every hour after adm nistration in the
first day, and behavi or observation daily continuous for a week. Dead ani mal s
wer e necropsi ed, gress pathol ogy of, Phe organs were obserV@q>and recor ded.
Eval uati on of toxi ci TOXICItyO by ani male ity, signs of
clinical 20 behavi or qqogher
pol yhet erocyclic conpoun@ﬁ\
33a-33d and sone reference c

12a-12u, 15ayispYand 46a- 16e, 30a- 30ar.
12- Ref , 21- Ref | the results of

HCV prot ease (HCV NS3-4A) )\ test are If 8 e 1; where the
scope of potent activity ) 200nM Iabele&i&ﬁﬂw fve in the range of
30-200nM | abel ed "B", active ragnge 30nM | abel ed Table 1: Activity of
Novel Polyheterocycllc Based Cbnpounds for 5b|t|ng H&VNSB Protease Entry
Conpound NS3- NS4A | 1 ha A 11hl —<j '

16¢

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

In order to optimize efficacy 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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A3 1lc A41lld 5 12a C6 12b C7 12c C8 12d C

R OH
| : 15
OH @] OR
H o. OR® /\/HR/\/NH
- <~ o RCM
Qb oy
HOOC NG Y\, HATUDIEADWF N O Zhan Catalyst
o {t=0,1,2,0r3) R’ P
R' = CH,, iPr, cyclopropyl.etc. n
st ( 3 iPr.cyclopropylete.)

(R'® = CH, or Ety

15
a. OR

1) CDIDCE

LiCH
—_—l —
2) Via-VIf

(Q = Vla-Vl)

18

(n=0,1,0r2)

20 21

(Ia-Ib; Q = VIa-VIf, respectively)

In Scheme 8. in the presence of coupling reagent HATU, an acid SM-11 was reacted with

another amine SM-12 to form a diene product 17 by amidation, followed by RCM reaction in the

(vl

presence of Zhan catalyst-1B to form a 14-16 membered macrocyclic product 18. In the presence
of coupling reagent CDI. product 18 was reacted with compounds VIa-VIf, respectively to obtain
polyheterocyclic compounds 21a-21f, 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 20 reacted with different kinds of

10 alkylsulfonamide, cycloalkylsulfonamide or arvlsulfonamide [RdS(Q) -NH>]. respectively, to form
a series of novel polyheterocyclic based macrocyclic compounds Ia-Ib (21a-21j), which structures

are shown in the following Figure 7.



9 12e C 10 12f C 11 12g C 12 12h C 13 12 B 14 12k C 15

21

Figure 7:  Structure of Compounds 21a-21j

Scheme 9:
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12m B 16 12n C 17 12p C 18 12q C 19 12r C 20 12s C 21 12t

(vl

a
oH . 1) cDI 1) =0
L ROR HViavit Qg OZN‘QO

)\Q -
. =

—_—
N 3 HCLTHE O \A/
Boc” NH ) 9 Naxco: NH 2) |
o N /\/W\/NH
(Q = Vla-Vif) HoY Z N
SM-7 (R® = CH; or Et) 23 (SM-12)
(R1 = CHa3, iPr, cyclopropyl, etc.)
i n=010r2)
OR15
o
COR'® RCM Q_ o, LiOH H,0O
QN T -
Y Zhan Catalyst o) N
R1/N O H O%
N
— /

(SM-8a)

2 (n=0,1or2) 27 (la-b)
(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
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
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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C 77 12u C 73 12-Ref C 24 15a C 75 15b C 26 16a C 27 16b C

o}

N__O,,

I

27-Ref

27-Ref-2

Figure 8: Structure of Compounds 27a-27¢ and 27-Ref

To evaluate the difference in potency and other biological activities between the

(vl

macrocyclic and linear structures for the novel polyheterocyclic based HCV inhibitors, there are
different kinds of linear compounds ITa-IIb (30 and 33) with polyheterocvclic groups VIa-VIf
prepared as shown in the following Schemes 10 and 11, respectively.

Scheme 10:

(o] Q o
< I \ _Rd
HN—S—Rd %
Q Il o o HN" R
(0] - (e} (SM-8) N o e}
N NI:; EDCI/DMF N o
Boc/(j%/ Boc/%/NH o

SM-13 28
(Q = VlIa-Vif, respectively)

Q. _Rd
; H 5. wh
)\ \\S/Rd R19” \,)\OH
HCl-THF - 07 9 P R' -
R o
. o
%K HATU/DMF qr
HN K
e A
o
29 (lla-llb)

(Q = VIa-VI{, respectively)
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28 16c C 29 21a B 30 21b B 31 21c C 214 B " 33

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

(vl

derivatives SM-14 selected from a list of chemical reagents shown in the following Figure 9 to
form various products Ila-ITb (30a-30ar) as shown as follows, wherein Rd and R" each is C,-Cj
alkyl or C3-Cs cycloalkyl group, and R" is C-Cap alkyl, C1-Cag alkylcarbonyl, Ci-Cao

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

o} e} o O
H H o}
[Nj)l\u N\:)J\OH BocHN N\:)J\OH H3C_§_H N-:)J\OH
= = H z
N ° A" ° N ° O
SM-14a SM-14b SM-14c

IS NN CE IR ¢S
Q LN N oH [>—s- N"oH Q—Q—N N"on

I H = (ljl H 3 1 H z
Q) “N

o S A ) S A
SM-14d SM-14e SM-14f
o o} o ol o}
O~ 2 Lo O g g
.!—u iAo A o oty o
o] O 4\ o] 4\ o 4\
SM-14g SM-14h SM-14j
@ HoJ Q H § e H
)\o/U\N N\i)J\OH \o/u\m N\E)I\OH @fo/mﬁ N\s)\o”
S A ° A ° A
SM-14k SM-14m SM-14n
0 e o9 o oo
<jLoJ\N N\._)LOH FmocHN N\:)J\OH >LN/U\N N\:)I\OH
Hoo 4 : H OH L 2
SM-14p SM-14q SM-14r
o Ho§ H oo §
BocHN\:_)J\OH O\[rN\i/”\OH >rN\ﬂ/N\5/U\OH
: < ] bz 3
N A A
SM-14s SM-14t SM-14v
10 Figure 9:  Alist of Selected Amino Acid Building Blocks (SM-14a-SM-14v)
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Figure 10:

Scheme 11:
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Structure of Compounds 30a-30ar and 30-Ref
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C54 30y C:,.:,. 30z C56 30aa C 57 30ab C 58 30ac C 59

Q i‘/?l\ Q
2%\% HaN z NZX &A\Q

O 3
(SM-16) H
N OH - N N o
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0o¢ o)
0 o HN—=<
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(Q = Vla-VIf, respectively) L
Q e Q
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R — N N > N H
H P EDCI P ( N o
]
¢ HN—] TEA R Qa0 OO HN—<]
32 33 (lla-lib)

(Q = Vla-VIf, respectively)

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,

(vl

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
polyvheterocyclic based linear compounds Ila-1Ib (33a-33d) as shown in the following Figuren 11,
wherein R and R?! each is hydrogen. C;-Cs alkyl or C5-Cs cycloalkyl group. R* is C,-Cg alkyl,

10 C3-Cg cycloalkyl, C;-Cg alkyl sulfonamido or C3-Cg cycloalkyl sulfonamido group.

49



30ad B 60 30ae B 61 30af C 62 30ag C 63 30ah C 64 30a; C 65 30ak
(E( QL% Q A j*% dL% Q P’

33 33
SRS
¥ e
[:D)CL”E/EEH/{\%HJ%HA [:ji”%f%\%u%iuA

33¢ 33d

X

33-Ref

Figure 11: Structure of Compounds 33a-33d and 33-Ref

There are more polyheterocyclic based compounds described in this invention can be

(vl

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
10 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, Profective Groups in Organic Synthesis,

15 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
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for 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-
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 ICsy and/or ECsy results for their activity
and efficacy in treating HCV infection by an in vifro and/or in vivo assay as follows, then have
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). using the
Ac-Asp-Glu-Asp(EDANS)-Glu-Glu-Abu-y-[ COOJ-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 20puL of FRET-S. Reactions were continuously monitored at 37°C using a BMG Polarstar
Galaxy (MTX Lab Systems, Inc. USA). with excitation and emission filters of 355 nm and 520
nm, respectively. The 50% inhibitory concentration (ICsp) 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 7< 10" cells/well in
100ul complete DMEM culture without selection antibiotics. Eight twofold serial dilutions of
compounds were prepared in complete DMEM and added to the appropriate wells, vielding final
concentrations in 200ul of complete DMEM culture. Following 3 days of incubation, cells were
incubated with 100l 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
using an EnVision (Perkin-Elmer) microplate reader. Data were normalized to percentage of the
control, and the the 50% effective concentration (ECso) values were calculated using the method of

Reed-Muench.
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72 33a B 73 33b B 74 33c B 75 33d 76 33-Ref B The potent screening
results in Table 1 show that: (1) the pol yheterocyclic based nmacro cycl ic
conmpounds (e.g., 12a-12u) containing cycl opropyl sulfonam de and

i sopropyl sul f onam hav C tt n | t he

pol yhet er ocycl ?lﬁutﬁglgoéﬁﬁggé‘h%’d&%'ag\”ﬁer@/oaﬁa@?egho(dé?ﬁ 1\511113]'5 ﬁ‘diffﬁas?‘?:\é“sdo not
have cycl opr opXhidis:0naRMEnie!, deRERAE MYl ROFATD 9 1 9F Qbtpe AdACBRRRRRIELRY
amidatioff (2) in general, the polyheterocyclic based macrocyclic conpounds
la-1b (e. dalf W2&ishP uts. heniicchetimirer: eXoh T @asnsandnde alicbfgmalalx\ edCéacly hily Anfagls t he

pol yhet erocyclic based |inear conpounds Ha-Ith (e.g Oa- 30ar anti 33a-33d),
and (3) sevVFE irchgped; fun ﬁbé@hﬁaqag%eﬁéwé%mreé CbasFé’ﬂd n%@%%g/@ldﬁ% of Bdighiedni de

gog'g(iunds kﬁaélal POI’&%E%&C]’ Illlﬁe “%S 8111’0%1&5 0%@%)%%]? abo r or\ n?ntla]:l%(f&nlté/de&g ECno:

Test Group: Animals were fed freely for adaptatlon more than 1 week. Healthy rats, body
weight between 170-190g, were divided randomly into 3 groups, 5 male and 5 female in each
group. Healthy mice, body weight between 18-20g. were divided randomly into 22 groups, 5 male
and 5 female in each group.

10 Administration Method: In rats, the compound weighing 21.00g, serial number 1-3
respectively, adding 0.7% sodium carboxymethyl cellulose solution 30.00g, high-speed
homogenizer machine 15000RPM, 10 min mixing, the rats were fed once, oral dose 10000mg/kg.
In mice, the compound 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 Polyheterocvclic Based Compounds

for Inhibiting HCV NS3 Protease

NS3-NS4A
Entry | Compound
ICso
1 11a A
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pol yhet erocycl o based HCV i nhi bitors have excell ent bi ol ogi cal

activities to

inhibit HCV in conparison with sone referred HCV inhibitors already in

clinical Phase Il and IIl, such as InterMune (I TM\-191, 12Ref)-Roche, and
Merck MK-7009. Overall, all pfeparled gﬁﬁlpolyhe erodyclic based conpounds have
been evaluated for their -) potency efficacy in vitro and/or in vivo, and
there are two novel classes of @olyhehggocyclicAbased conpounds found hi ghly
effective to inhibit HCV. Mirpaver{ the present invegntion explores the insight
rel ati onshi p between the struftuyres ofjjgew pol yget erlocyclic conpounds and
efficacy of HCV inhibition, whiehprovides—waluabledclue to develop an
effective potential HCV inhib|térs| anang t he de¢el oged novel poly-heterocyclic
conpounds la-1b and Ila-11b. {6 Abbreyiations—of chem cal material s,
reagnets, and solvents relatefd o | helgbesent ifiventlion are listed as follows:
SMA: N Boc-trans-4-hydroxy-L-praolipe methyl|[ester SHI S
Boc- L- 2- ani no- 8-azel ai ¢ acid 153 Mp: G%R, 2lS) - | ¥am no-2- cycl opropyl nethyl
vi nyl Al BN: azobisisobutyronitr%le (ng& 2@l di -t.ert-|butyl carbonate CDI: N
N- car bonyl di i m dazol e i m dazol e DBU: - Di agabi €ycl d15. 4. 0Olundec- 7- ene 20EDCI
N-et hyl - N- (3-di met hyl am noprppyl )| cargedi i m dechydrjochl ori de HATU:
2-(7-ben7otriayol e ayo)-N, N, NN—te L ureaphgsphat e hexafl uori de NBS:
N- br onosucci ni mi de DVAP: 4-di pretdy] amimepyr| di ne D EA: N
N-di i sopropyl ethylam ne 25SCet2—thtonyt—chtoride—HRd / C. Pal | adi um car bon
M TA: hexanet hyl ene tetramn ne| HOAc[ adégic faci dC

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 12s 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 21c C
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HBr :
p-tol uenesul f onat e NaCOH:

Hydrobrom ¢ acid HCl: hydrochloric acid TFA
sodi um hydr oxi de ACN. acetonitril e DEM

tr

i fluoroacetic acid TsOH:

di chl oronet hane DCE: dichl oroethane DM F: N. N-di net hyl f ormam de DM SO

di met hyl sul foxi de Et20: diet y% e heaﬁgA: et hy] acdtate 10PE: petrol eum et her
THF: tetrahydrofuran TBME: tert;%utyl t hyl] ether BXAMPLES 15Ceneral :
Infrared (IR spectra were repoided OQQQ Fourieg Trgnsform AVATARThi 360
E.S.Plimspectrophotoneter (Upii: cm ) Ranhds are dharacterized as broad
(br), strong (s), nmedium(m, | and wealki¢w) .| IH\WR sgectra were recorded on a
Vari an-400 (400 MHz) spectronpter—Chermealshifts—4dre reported in ppm from
tetramet hyl silane wth the so|veht| re0mance asBthe |i nternal standard (CDCl;
7.26 ppn). Data are reported : i ift, multiplicity (s =
20singlet, d = doublet, t =tfiptet, 7k quarteB, hr| = broad, m= nultiple,
coupling constants (Hz), integratipn, and assignment|. |9F and 3 I P NMR spectra
\ ere recorded on a Vari an-40p %hoo and Vari an-[500 (500VMHz)
spectroneters. The chemical shifts| of,.the f]luorg regonances were determ ned
relative to trifluoroacetic agpid as the extlernal’ stgndard (CF3C041: 0.00 ppnm,
and the chem cal shifts of the phosphoris; resongncey were determned rel ative
to phosphoric acid as the extprnallstandard (H3PO4.10. 00 ppn). Mass spectra
were obtained at Therno Fi nni ga#o LICQ Adyant pge. cUnl gss ot herw se noted, al
reacti ons were conducted in openr—(I35"Cy—and+ft+arme={dri ed gl assware with
vacuum | i ne techni ques under pan4inert 38bnospher€ of |[dry Ar. THF and Et20 were
distilled fromsodiumnetal dfied ftask, DOV pentarne, and hexanes wore
distilled from cal ci um hydri de.*Mst SHéni cll s re [obtai ned from comercia
sources or ordered by contract ? nthe§h§ 30gro Zannjlan Sci Tech Co., Ltd. in
Chi na. General procedures for|preparation of differgnt polyheterocyclic
intermedi ates and products (lp-4p pnd 3.l a-| b)care |described in the follow ng

45 30f C

46 30g C

47 30h C

48 30j C

49 30k C

50 30m C

51 30n C

52 30p C

53 30r C

54 30s C

55 30t C

51 30v C

52 30w C

53 30x C

54 30y C

55 30z C

56 30aa C
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The potent screening results in Table 1 show that:

macrocyclic  compounds

(e.g.

12a-12u)

containing

cyclopropyl

nol) was dissolved in
en pressure (0.6MPa).
and washed \ \ ith

When

fler crude product (3.09).

Vla (2.5g) was obtained
steps: 46% 15l FI - NNAR
5.91(s, 2H), 4.20(s, 2H),
al cul ated164. 1, founded

g, 0.5nol) and 30nL DCE \
and DVSO (50nL) were added
d. the m xture was poured
The conbi ned organic
ated. After purified by
btained, yield 71% ESI-MS
The product of 2-1 (5.00Q)
th hydrogen pressure

re \\ as filtered and \\
gi ve crude product
product Vb (2.99) \ \ as
-NMR for the product VII)
72-6.70 (d, 1 = 8.0 Hz,
2H), 4.17 (s. 2H), 127 (s,
nded 178.2. Exanple 3

nd Br(CH2);Br (20nmL) were
M S() (50nls) were added
me as done in Exanple 2.
product Vic was Oobt ai ned.

(1) the polyheterocyclic based

sulfonamide and

isopropylsulfonamide have much better HCV inhibition activity than the polyvheterocyclic 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

polyvheterocyclic based linear compounds Ia-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,

12q-12u) are highly effective (ECs:
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"11-NWR for the product Vic (CDCl 3, 500MHz): 6 10.09 (s, 2H), 6.96-6.94 (d, J=
8.0 Hz, 1H), 6.92-6.90 (d, .1=7.5 Hz, 11- 1) 4 40-4.39 (m 4H), 4.20-4.17 (t,
./ =5.0 Hz, 2H), 4.13-4.11 (t, J= 5.0 Hz, 219209(m 2H) ESI - M5

Lot pRbbe TS v s i S dREE %%% ?%ﬁ%?l%e%n@‘ﬁ;&% SSRGS P oo

reaction fchagkisoh NG Nasddrasd ﬁ@@ %@(t))rs(;ﬁga&sln Wigal qﬁiﬁ&dna&lfé fieafed k0 100

C. The reaction condition was the same as done in Exanple 2. After the
cyclizati dmedvhcheglIMNIN1O&t i28kef)-Rduke. ded Meadt N)Kgduet Vic was 20obt ai ned. Tot al
yield for two steps 41% ' 11-NWR for the product Vid (CDC13, 500MHz): 6 6.86
(s, 2H), 4.30 Pweall eilmrepaaedzw“(&ol\h&i%w clic el cpmppynds hayegbepp evalaged fof their 2 18

2 | at ed f ded 192, 1
Synt e s FSRromsoa 5 b EoSl ThTind e e SUIORLMSs b R Rl 1

250 r eaghicq r&oﬁlb@tﬁllﬂs ffluh@ Ai Qﬁeétﬁ@)to %%11%5@461@@@&)& pRE@ adaernarsloneat ed
to 100 C. The reaction condition WEIS the sane as done In Exanple 2. After the

cyclizati o 1a$1glhtpelamcfnslmatbemree1b§hefsiracmlrrescmﬂ n@m"polxﬂllamoatedlcroedlppmddumd effivdcg of as
obt ai ned. Tot al y| eld for two steps; -1-NWR faor the product Vie

(CDCl 3. 5&%1 bigan TR preriesssy al@@tw«'{ie) o deyelpy a(lseffe@ﬂ)e pofengal HEV lalilwwfa 13

(s. 4H). 7 8.2. Exanple 6 S

nt hesi s o %/E'o my?efln&ae %glgelt%‘lﬁ%ﬁc%némﬁ?#la ngﬁ%@?(l OnlL) were added to a
250nL 1roeact| on flask, then NaCH (5g) and DMSO (50nmL) were added and heated to
100 C. The reaction condition was the sane as done in Exanple 1. After the
cyclization anAbpmriiatﬁcbm'azf clemidy nhieaslk re@inernnd tbleegkeaslareddo freedueatt iheNMmas

obt ai ned. Tolt qfdfor two steps: 51% 11-1-NMR for the
product %° %56%5? 580MHz) : 56.69 (s, 2H), 5.95 (s, 2H). 4 14 (s, 4H) ESI- MG

(M) iniz C§Nﬁ”f\@éoecgtr€&1§-ﬂ-li}drofxe-inﬂ’gﬂle]n(‘}éh& 'estgxarrpI e 7

SM5: Boc-L-2-amino-8-azelaic acid
15 SM6: (1R, 28)-1-amino-2- cyclopropyl methyl vinyl
AIBN: azobisisobutyronitrile
(Boc) 20: di-tert-butyl carbonate
CDI: N, N'-carbonyldiimidazole imidazole
DBU: 1,8-Diazabicyclo[5.4.0]Jundec-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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15Synt hesi s of conpound 4a SM4 (5.37g9, 21.9mol) and CDI (14. 2g,
87.5muvl, 4eq.) were dissolved in 100nL anhydrous di chl oronet hane (DC:. N1) and
stirred overnight, followed by addi ng anot her conpound Vla (43.7mvl, 2eq.)
until conpl et e(ii OI{lr %, eact m xture was worked out and purified by flash
col um to obtaih tHe OE}PGB%T’[J i a (5.29) was obtained, yield 71% 21)11-1-NNIR

for the producNaéﬁ goqggglgvdr@@w) 36,78-6,80 (m | H, 6.69-6.75 (m | H),
6.00 (s, 2H) 5.34 (in, 1H), 4.67-4.70 (d, I= 13.5 Hz, 2H), 4.60-4.63 (d, .7=
15 Hz, 2H), 4. A@Ma@h&btﬁtﬂfb 1H), 3. 66- 3. 78 (m 5H), 2.48 (m | H), 2.24-126 (m
| H, 1.48 (s, g& 1.45 s, 5H). ES1-M5 (MtH): nilz cal cul ated 435. 2,

f ounded 435. 3. i remghagont hesi s of conpound 4b:  conpound Vi b (43. 7mm|
2eq.) untll co lEgt eglom'léhe reaction m xture NN as NN orked out and purified by
flash c¢olum tG6 0 alnt eproduct 4b (6.1g), yield 82%

111-NNIR for t bermmnodugimedRIthGRelid 5S00ML17): 3681-684 (m 1H), 6.68-6.75 Om
1H), 5.33 (m 1H), 4.67 (s, 2H), 4.60 (s, 2H), 4.39-4.48 (m 1H), 4.30 (m
2H), 4.28 (i n. DRHQ: dﬁnﬁﬁ\-l?ﬂll?(gxi((em 55H). 2.47-2.49 (in, 1H). 2.22-2.26 (in.
1H), 1.48 (s. g) F‘ ES1-M5 (MtH ): niz cal cul ated 449.2, founded
449. 3. Exanpl eF OSQWEI}’\E%? g of corrpound Ac: SM4 (5.37g, 21.9mml) and W
(14.2g, 87.5 re dissolved in 100nm. anhydrous di chl or onet hane and
stirred at rgg%ﬁ %tﬁr{\gglrc%a{ \ékree overnight, follo ed by addi ng anot her conpound Vic
(43. 7rmool ,  2eqpk: pHabielmGa¥pl eted. The reaction m xture was worked out and
purified by flash colum to obtain the product 4c (6.1g), yield 82% The
product 4c wasTtbntiralydebflyyn ES1- MSi n& cal cul at ed 449. 2, founded 449.3. 15

Exanpl e 10 TBME: tert-butyl methyl ether

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 (CDCl5: 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 (500MHz) spectrometers. The chemical shifts of the fluoro resonances were
determined relative to trifluoroacetic acid as the external standard (CF;CO-H: 0.00 ppm), and the
chemical shifts of the phosphorus resonances were determined relative to phosphoric acid as the
25 external standard (H;POy4: 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 drv 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

polvheterocyclic intermediates and  products (Ia-Ib and Ila-IIb) are described in the following
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Synt hesi s of conpound 4d: SM4 (5.37g9, 21.9mol) and CDI (14. 2g,
87.5mmvl, 4eq.) were dissolved in 100nL anhydrous di chl oronet hane and stirred
at roomtenperature overni ght foll owed by addi ng anot her 20conpound %d

(43. 7mol q%[i) orrpl eted. The reaction m xture was worked out and
purified By sﬁes}&%” to obtain the product 4d (6.1g), yield 82% The
product 4d was confirnmed by ESI-M (Mkhmpledl z cal cul ated 449.2, founded

449. 3. Exanple 11 25Synt hesi s of corrpound de SM4 (5.37g, 21.9muvol) and
CDl  (14. 2¢yn@iSefiompoutddvIh: wer e di ssol ved in 100nL anhydrous di chl or onet hane
and stirred at roomtenperature overnight followed by addi ng anot her conpound

Vie (43.7mmolgni389: o WHnhdl &Qqﬁbrﬁi%Mmﬁe Jd@&%fo%a@hfﬁtrwcﬁoﬂ‘@%k"\ﬂ%érm&’oﬁUt and
purified by flash colum to obtain the product 4e (5.7g), telci 75%

11- 1- NNR (&) shthDMEDE00IL) dereBDABJ HAAMz)0 T HANYRE GRGoh a5 0aMERd. 13 6. 77
(s, 1H), 6.73 (s, 1H), 5.32 (m 1H), 4.63 (s, 2H), 4.56 (s, 2H), 4.37-4.48 (m
1H), 4. 26 DUStUreqH)s, posreémt@wg\a{e:frﬂncs@yractzd ﬂtﬂiee(tinws with)DCM, Pie.cpmpeeq peanip) 1. 48

(s 4H), 1.44 , V founded 449. 3.
anpl & 156 NERE Wi R bhs and <Dhcaef i FunfSTo St o006
(14.29, 8¢nMMerapftQith sitves 1 @&Qhﬁﬁ@x&l&e&@@ﬁﬁc@ W@g?"&lcﬂél@ﬁ"]}%ﬁmt hane and
stirred at room'tenperature overnight, | owed by addi ng another conpound VIf
(43. 7rnmol (M2&0): )n/uedl dullateo?ipl le feadded i5e. or eactl on m xture was worked out and
purified by flash colum to obtain the product 4f (5.99), yield 74%

11-1- NNAR forThteriB?odBthdPgit.O 45.2&199@:@ dis@%)&ﬁlmﬂo{b&fawlﬁ /(%i%%’as MW) 367!
(s, IH, 6.67 (s, 1H, g7 (s, 2H) 5.32 (m 1H), 4.63 (s, 2H), 4.57 (s, 2H),
4. 38- 4. 47 vhdar hﬂ.dl'd))gen?pr%u@ (07 6MP5Y Wiheh He readtid/w{sgombleldd, th2 ndduid 26 ftered ahd) ,
1.47 (s. 411). 1.44 (s, 5H) ESI-M5 (MtH ): nilz_cal cul ated 435.2, founded
435. 3. Exaymhed with eggﬂﬁplhglgp gleé}ltr@@ﬁﬁbwgengated to offer crude product (3.0g). After purified

by flash column, the desired product VIa (2.5g) was obtained with purity over 99%, vield 76%.

Total yield for two steps: 46%.

15 'H-NMR for the product VIa (CDCI3, 500MHz): & 6.71(s, 2H), 5.91(s, 2H), 4.20(s, 2H).
4.15(s, 2H), 2.22(s. |H, NH). ESI-MS (M+H"): m/z calculated164.1, founded 164.2.

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 vield for two steps: 61%.
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ZNThe product of 4a (2g, 4.9mmol) was dissolved in 40nL 4N HCl | Et 20 sol vent
and stirred at 30 Cuntil the conpletely deprotecting of Boc to gi e product
5a. The concentrated 5a Was dissolved in 50 nL DMF, conpound SM5 (1.40g,

o bar £ Bk e PR o s NP p gy Pk S P s Tk oo o

the m xturg was,yar iipds bO4PQem 2IgTRer Al Mre. 2m) and (SbHs ued @venn aht 1t i |
conpl eted (nonitored by HPLC-ELSD). The organic |ayer was separated and the

wat er pha$ai)wWaSI-eiSt(MadT e an/t vdlagatedNl 18t I feeintiad 178Cet at e (2x100nl). The conbi ned
organic | ayer as was washed with I N hydrochloric acid, water, saturated sodium
bi carbonate, and brine, dried and evaporated, finally purified by flash col um
to obtain desired product 6a (2.5g), yield 87% confirmed by ESI-M (MH):
m z calscul ated 588. 3, founded 588. 3. Exafipled 14 Synthesis of conpound 7a
The product of 6a (2.3g, 4.2mvol) was dissolved in 30nL THF, 15nL net hanol and
15mL wat eSynhesishefia dopptaxylde nonohydrate (0.54g, 12.8mml, 3eq.) was added
and stirred overnight until conpleted. The reaction m xture was worked out and
purified by fﬁmwl{/ﬁégb%ml)taﬁd R, NBE PO QAHGHd B0 02538). reatiiG fhsR IR
confirmed by ESI- (MtHI'): m z cal cul ated 574.3, founded 574.4. Exanple 15
Synt hesi s ohOtldAponddsM SO (S0nhevarasidadituellicaled SMOD °C 6IHegeaci&mmmblionass tiessol ved
in HA/Et20 solution]%ggl 80nmL) and stirred at 30 V until conpleted. 15The
above de- BRUGIECI Exgeipleon A8rt thatxszainn e Rudicyey. thy dpsissd produgyl Ie Wagompound
(L) - N Boc-2p 'qqulgéﬁggHQOQ%hg ¢l N1-5, 5.2g, 19innol, 1.05 eq.) and HATU

' '.feqt) éé. /

(7.69, 20mmol, were a After cooled in ice bathed for 15 m nute,

DI EA (9.5q9, 7 . 4eq. d iS¢ 1 Xt A dt
roon15enpgratﬁ@gp@Hﬁf@@P%Pﬁ%%8§g$§€8h5~u t%ﬁaS%Q%Fg%ibggﬁﬁgW#§2%f%8§&gfxtu?e
was wor ked ms{t().ga.%ﬁ(%ﬂi7.%ch£9m§,I4@§>m.§so4éﬁ,(ag%étﬂ>-@w jfEtS.bQ{ZZQ-I)IPEIQ@UPHS(&l(_DZ- 59),

yield 87% for the product 13, 500MHz): (3 7.73 (s.

5.70-5.79 (H¥.0 BH2H)R. 272,59 8it. JH), EIHYSJ(M+H)7|: HE) calGil2& B2a4 foupded DRI J = 8
Hz), 5.11-5.13 (m 1H). 4.93-5.01 (in, 2H), 4.68-4.71 (t. 1H J = 7.5 Hz),
4.54 (br, 1H), 4.36-4.37 (in. 1H). 3.94-3.97 (d. 1H, J= 11.5 Hz), 3.65 (s.
3H), 3.55-3.58 (m IH, 339 (hr. IH), 2.97 (s, | H, 2.89 (s, 1H), 149-2.52
(m | IsT). 2.12-116 (m [H). 252.02- 1B4aiple 44H), 1.83-1.85 (m | H), 1.74-1.78
(m 1H, 1.59-1.61 (m | IT). 1.43 (s, 9H), 1.31-1.40 (m 4H), confirmed by
ESI - M5 ( Mipnthesis ¢fiRu eogipéy| Mded 508. 3. founded 508.5. Exanple 16

SM-2 (12g, 0.5mol) and Br(CH,);Br (20mL) 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, the desired product VIe was

20 obtained. Total vield 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 S

Synthesis of compound Ve

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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Synt hesis of conmpound 9a The two nethods of synthesis of conpounds 9a-9d as
show ed in figure 4 and 5. Met hod |: The product 7a (2.0g, 4mmol) and

vi nyl substituted cycl opropyl am no acid nethyl ester reagents SM6 (1.3g,

4. 2mmol , 1. 05eq %:and t he coupling reagent FLATU (1.83g, 4.82mmol, 1.1leq.)
vere di ssoilgadsp mB@hﬂb@NEdﬂﬁﬂéﬁoé@ﬁiégOIn ice bathed for 15 ninute, DI EA
(2.27g, 17.5mvol, 4eq.) was added dropwi se, the m xture \\ as \\ arned to room
t enper at ur e AHENNIR] fior thel prmleq:tmlg € DCBOF(He: BY-Tsikiihi (@@he()pmmj@t() M@,

(5. 12mmmol , % until conpleted. The reaction m xture ked out and
purified bﬁH? 1TrSHS- é%‘)dh’hg SO ERIMS %ﬂﬁr)o‘EV&é’E‘lC@léte@ i&b)fouﬂ?'ie‘élréﬁ B1% confirned
by EST-M5 (MtFI1): nmlz cal cul ated 699. 3, founded 699.4. Method 11: The product
of the above Experinent 98 (1.3g, 2.56nmol) and W (I.66g, 1010.2mvl, 4eq.)
wer e di_ssolved in 50nL anhydrous dich oroafthane and stirred at room

t enper at ur e overni ght. Wen HPLC ELS €8 the reaction was conpl eted, the
pr oduct of E%Qﬁ! hp d%h? (5. 12mmol, 2eq.) was added and stirred at room
tenperature untl Sted. The reaction mxture \\ as \ orked out and
purified by flash colunn to obtain the product 9a g yield 86% confirnmed

by ESI-Ms ( MM (139 2. DQHﬂ)wﬂ&%(%@g@ weB Ko 8960mL r%sﬂ%fﬂpﬂ kengya Oé,i/nt hesi s
f ¥ .
g: fﬁgpglrjggbégsn%D%/IfO Sm@/ggg ag%%ptng?(ggie%ge g&%%%g?cfm’ E{l \Qa tfle! sagle lgure

di ssol ved wfdHOME@impan hydieos c%l&hﬁ@ra@mhmao@b\ 8L LENPGE aéshké@p@vlﬁ?d’tni ght,
follow ed by adding the product VIb (5.12nunol, 2eq.) until conpleted. The
react ilon mWif wpseobimredwhrtfleeldbipr temdensuti%hi ed by flash colum to obtain the
product 9b (1.6g9), yield 94% confirned by ESI-M5 (MtH ): nmlz cal cul ated

711. 4, founde-KMR Bor ti{RERICEVRCBEL:SyMIES| &6.09 (£ OAPBYWAds. 9€1). 4.14 (s HIB.
synthe5|s of conpounds 9c adopted nethod Il of figure 5: the product 8 (1.3g,

2. 56mol ) ESheISODTH 1 ®6galcadted dfrbll. fouslgd Yo4ar e di ssol ved in 50nmL of anhydr ous
di chl oronet hane at room tenperature overnight, followed by addi ng the product
Vic (5.12mmol, 2eq.) until conpleted. The reaction mxture \\ as \\ orked out
and purified by flash colum to obtai gxddiflepr oduct 9c (1.3g), vyield 77%

confirnmed by ESI-M5 (MtH ): nfz calculated 711.4, founded 711.5. Exanple 19
15 Synthesis of compound 4a

SM-4 (5.37g. 21.9mmol) and CDI (14.2g, 87.5mmol, 4eq.) were dissolved in 100mL
anhydrous dichloromethane (DCM) and stirred overnight, followed by adding another compound
VIa (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, vield 71%.

20 'H-NMR for the product 4a (CDCl;, 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. J=13.5 Hz, 2H). 4.60-4.63 (d, /=15 Hz, 2H), 4.40-4.48 (m,
1H), 3.66-3.78 (m, 5H), 2.48 (m, 1H), 2.24-2.26 (m, 1H), 1.48 (s, 4H). 1.45 (s, 5H). 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 (14.2g, 87 5mmol, 4eq.) were dissolved in 100mL

anhydrous dichloromethane and stirred at room temperature overnight, followed by adding another
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Synt hesi s of conpound 9d The synthesis of conpounds 9d adopted net hod |
of figure 5: the product 8 (1.3g, 2.56mmol) and CDI (1.66g, 10.2mmvl, 4eq.)
wer e di ssolved in 50m. of anhydrous dichl oronet hane at roon1tenperature
overnight, foll owed by adding the product 9%d (5.12mmol, 2eq unt i |

conpl et ed ORI M Fplwpkgm)ém{ C%ﬂ@t‘ed She EaCHRMISMHES WA Y qfl @cP“E)?‘ldf | ash

colum to ?%%f @ﬂdggcg C‘gbéﬁgf%%gg&%”b&qlﬁg“e do/gg(y:onfl rmed by ESI-MS (NA+H):

mz cal cul’ ounde n the s | s of conpound

9e The synthesis of conpounds 9e a . the product of
the above ment-DREHEL s PdRehtp @é)% DQWHZ) éérﬁlrﬁa%(nar%al)éﬁf*ﬂb @%ng)m mol

4eq.) were_d I t
Conper atuts SuErry She PG b R S I BT RA R e
until conpHeted-2 Ihanriepcl.2on2e(nt Hel. mes,zmrkad (9uH)and purified by flash
colum to obtain the product 9e (1.4qg), yield 83% and confirnmed by ESI-M

(MYT) - ”g§L$ﬂi&H#%g%ggé%%uﬁmdEgyﬂqgﬂu@&l4 >3 21) Exanpl e 21 Synthesis of

conmpound esl's conpounds 9f adopted nethod Il of figure 5:
the products (1.3g, 2.56mml) and CDT (1.66g, 10.2mmol, 4eq.) were dissol ved
in 50nL of anhydrous dichl oronet hane at room tenperature overnight, followed
by addi ng the product VIC (5. 12mmmol , ﬁggngkqntil conpl eted. The 25reaction

m xture was worked out and purified by flash colum to obtain the product 9f
(1.3g), yiSshttlesr88focompduncahafirnmed by ESI-MS (WT): ailz cal culated 697. 3,
founded 697.4. Exanple 22 Synthesis of conpound 9- Ref

10 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 Vle (43.7mmol, 2eq.) until completed. The reaction mixture was worked out and

purified by flash column to obtain the product 4¢ (6.1g). vield 82%.
The product 4¢ was confirmed by ESI-MS (M+H"): m/z calculated 4492, founded 449.3.

15
Example 10

Synthesis of compound 4d:

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
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). vield 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 Vle (43.7mmol, 2eq.) until completed. The reaction mixture was worked out and
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Synt hesi s of conmpounds 9-Ref adopted nmethod Il of figure 5: the product 8
(1.3g, 2.56mmol) and CDI (l.66g, | 0.2mmol, 4eq.) were dissolved in 50nL of
anhydrous DCE at roomtenperature overnight, followed by addi ng anot her

conmpound SM. 43. 7 |, copleted. . The reaction m xture was

wor ked outpllﬁﬁ#%uqqsmﬂﬁ%yo ‘%11 %’%H‘ c%(fdﬁ’%mﬁ?@bflﬁ*d Jq the product 9e (14g), 5yield
81% 111-NWR ;?r the product 9-Ref (CDCl3, 500M+z): 7.65-7.70 (d, 1H J =9
Hz), 6.96-7.0H-NMR QH)the psodllzt@(??@qh PPOMHY):; %M@R(WCI 150MHZ 52@775(531]1{)( d, liii

2955, 00 At 3 3 b T 78 R b3 T 435 iﬂé%&](bgﬂé,ﬁmiﬁ )He)

|3H)72 %g (() U 2214(1573(11) 1H§’> 26271 A8 %13%) 12488 4}{510 1. hﬂy aﬁ?ﬁsf s ¢ H)) n%%al@ul&t@d (' ' : o

1H), 134541949fo(1mﬂed2m)3 1. 37 1.40 (m 4H), 1. 32 (s 4H) 1.29 (s 5H) and
confirmed by Mass spectronetry. ESI-M5 (M+tFE): niz cal cul ated 691. 3, founded
691.4. Exanple 23 15S n (hes is of conpound 10a Under argon protection

at nosphere, conpound 9a (2.25mvl) was dissolved in 450nL of anhydrous

di chl or onet hane, and Than Cat al yst-le,(aR@é%D;’s 74. 4ngy, 0.113mmol, 0.05eq.) was
added. The reaction flask was stirred in a preheated oil bath at 80 C

over ni ght Sunthisis dforpbetddf The reaction mixture NN as worked out and purified
by flash colum to obtain the product 10a (1.2g), 20yield 64% and confirned

by ESI-M5 ( Mt§ia)4 (3 37gz2 Icaheul atedDBE9.23. 8 71 punsleskq06Rrddisskamm ®oad. Synt hesi s
of conpound 10b Under argon protection atnosphere, conpound 9b (2.25mmvl)
\ as di0ssa@hipaous rdichammethﬁne alndwymlreduerdhldmmrmwhan@ht &l wWEh Ay adSancadngier 18

RC-303, 74.4 dded.. The reaction fl ask was stirred
|(n a pr ehéﬁ'f“@&g’d ‘?'f éé l’?mé‘%l Y- )é“%‘&@%"ﬁrla&ﬁt £aqtioy BW}‘fét“é‘a w O‘Erlﬁé oPe®dt i on

m xture \ um to obtain the product
10b (1. 3g ]Hﬁew&tﬁ/&uw% @:g%?ll’ cffug‘q'f?é?é)hggl? ﬁ% n z cal cul at ed 283 3,

f ounded 683. 5 nt hesi s_of conpoun ar go
protection at r%glmf% thedﬁ%‘&[ﬂfdcggl ( XA I}S'N\%% (Q]?%lé (9I091¥'(I,1IZ R 6475‘dgL1}8f

R L TR T T

0. 05eq ereaC|on was 'stirr in ated oil bath at

80 C. _1@ver(ﬂl gfh)t,z.umn! 11900REetadm, THE 1 4eaeuHN 40 (xtsune was wor ked out and
purified by flash colum to obtain the product 10c (I .2g), yield 56% and

confirmed E%Y I\Jf:SSJMW) I’ME cal)culamdzl3§:§|f&1nda& 293 ?83 3, founded 683.5.

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 Sa.

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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Exanpl e 26 Synt hesis of conpound 104 Under argon protection atnosphere,
conpound 9d (2.25mmol) \ as dissolved in 450nL of anhydrous dichl oronet hane,
and Than Catal yst-1B (RC- 303, 74.4ny, 0.113mmol, 0.05eq.) was added. The

reaction fl was stirred.| eated oj] .h t 80.'C overnight unti
conpl et ed?13%’3%?@%%@8%@&%%'5?@@@@\“‘}ésca\‘““&{f’ﬂégﬁgJ?“%‘i‘ﬁ%D%gu%i fied by flash
colum to obtain the product 10d (I .3g). yield 61% and confirnmed by ESI-NMs
(MtH ): m z cal cul ated 683. 3, founded 683.5. Exanple 27 Synthesis of conpound
10e 20Under argon protection atnnsph§£egﬂﬁg¢£ound 9e (2.25mol) was dissol ved
in 450mL of anhydrous dichl or omet hane*? an Catal yst-1B (RC 303, 74.4ny,
0. 113mmol g 0788 hmpeshaddded. The reaction flask was stirred in a preheated
oil bath at 80 :C. overnight until conpleted. The reaction m xture was worked

out and purifjed by flash _colum to obtain the praod he (1. jeld 51%
ond cont v med Byt aR Resa PSRl Dy Grelae s, Lruibitsel Bty ami o
28 Synt hes} v . I I I r ~ ound
of (225 1 anl ) RGO oo aroe B e P AR R S ol e o
Cat al yst - LiBtill Rompkdedl, Thé rehbibn QxS aDlvorked 0betd )puasl B7flasaddrehn tdBtameBEL | ON
flask was stirred in a preheated oil bath at 80 C overnight until conpl eted.
The react iporugh %t (& e2)weisldwotiRe donliimed iy Bl-MSi @ditHby: miZagthcubatddupt- 3 dowtsedi n t he
pr oduct 1Q§ 80.99), yield 47% and confirmed by ESI-M5 (MtFf ): in/z
cal cul ated’® 9.3, founded 669.4. Exanple 29 Synthesis of conpound 10- Ref

Under argon protection atnosphere, conpound 9-Ref (2.25mmol) was dissolved in
450m. lof anhydr ous di chl or onet hane, and Zhan Catal yst-1B (RC- 303, 74. 4ny,
0.113mmmol, 0.05eq.) was added. The reaction flask was stirred in a preheated
oil bath at 80 C overnight until congFef¥¥e13ne reaction mixture was worked

out and puyt.pfi colum to obtain the product 10-Ref (1.4g), yield
71% %Ehﬁlb&domﬂl%@%mfor the product 10-Ref (CDCL3, 500MHz): 3

6.96.7.07 (1 1y 380 SR 00: At s a2 BT 20 (R 85 4 0

stirred at 30 °C 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), vield 87%.

'H-NMR for the product 8 (CDCI3, 500MHz): & 7.73 (s, 1H), 5.70-5.79 (m, 2H), 5.27-5.31
(d, 1H, J =17 Hz), 5.22-5.24 6 (d, 1H. ] =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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(11 1H), 3.67 (s, 3H, 2.82-2.85 (m 1H), 2.25-2.27 (in, 1H), 2.16-2.19 (m
3H), 1.85-1.88 (i4 2H), 151.56-1.73 (m 3H), 1.38-1.43 (n, 4H), 1.35 ( s,
411), 1.34 (s, SFD and confirnmed by ESI-MS (Mlt): nfz calculated 643. 3,

founded 643.5 | e 30 t hesis of 1 ound 10a
(0. 6rmol ) masT%? gﬁd&d50%§§@ﬁ? °f§ﬁﬂuﬁ§B%§6%Fm%ﬁéli§ Li t hi um
hydr oxi de monohydrate (122.9nmg, 2.93nunol, 5eq ) NN as added and stirred

over ni ght unMdthabhghepeductTh %éetnilo(h)mnm\mbw@sm@d ﬂml%@p\bmﬂnarq@idmh\ﬂi ed by

flash columm to obt e 0 t 466n0) ield > con

st e, (PR ety S e Darts 148 bREER beusthg rsat BARANG SO PRIRE S TY of
conpound Ill.l Ih\%f@@l%@\"é@qn %@H]L(]QM@%Q cVRR| ﬁl' 1§§9!1t}{ f rrlaelglmrte-rﬁﬁ&%

met hanol an 5nmi v ater. 68 Lithium hydroxi de nono rate (122.9ny ngnnDI

5eq ) NN as.sanheeddegndvstaddededtopvies, nhghilixtwatvds veompd et &)dm fEﬁﬁerﬁﬁB&:zﬁﬂdOﬂmrﬁd xture
was wor ked out and purified by flash colum to obtain the product |lb (439ng),

yi el d >95%eraight. é@lm\\eﬁld@dackdylgegqe proguet\ya §5:12pamgol. c%ndumak em@eed. lhefrgapHaed

i ssoi ved THUgoRE e q o BeiEoR RGedifie « ouPEm BRIy uRrdl™ ) "o
rmnohydratcsnﬁral%abe@glm@@mlrg&tca&ulx»@@@ﬁeammm rred overnight until

conpl eted. The reaction mxture NN as NN orked out and purified by flash
E:(I\)/:-I-llflm)ﬂl t 21 gbzgh@ﬂr%ﬁép {"lgs%%g%lc fg]&%é) ngzi@nélentl éj 81 gég%ﬁ 5 mmoBoncfl len(al 633 ESI -
10 10.2mmol, 4eq.) were dissolved in 50mL anhydrous dichloromethane and stirred at room
temperature overnight. When HPLC-ELSD shows the reaction was completed, the product of
Experiment 1 VIa (5.12mmol. 2eq.) was added and stirred at room temperature until completed.
The reaction mixture was worked out and purified by flash column to obtain the product 9a (1.4g).

yvield 86%, confirmed by ESI-MS (M+H"): m/z calculated 699.3. founded 699.4.

15
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 50mL 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).

vield 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 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 9¢ (1.3g).
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Exanpl e 33 15S nthesis of conmpound lid The conpound 10d (0.611111100 Was
di ssolved in 30nL THE 15nL net hanol and 15nL water. Lithium hydroxide
nonohydrate (122.9ny, 2.93mmol, Seq.) was added and stirred overnight until

obtai n a5 Bhoce TS T o R G AT E Ry e ThB (k-

In/z cal culated 673.3, 20founded 673.3. Exanple 34 Synthesis of conpound lie
The conpound 10e (0. 6nmol) was dissolved in 30m THE 15niL net hanol and 15ni

wat er. 25Li t hi um hydr oxi de nonohydr atExapip@@19ng, 2.93mmol, Seq.) was added and
stirred overnight until conpleted. The reaction m xture was worked out and
purified Bynhesase ceppeid %o obtain the product 11 e (418ny), vyield 85% and
confirmed by ESI-M5 (N1+1-1+): mz cal cul ated 669. 3, founded 669.3. Exanple
35 Syntshesi s 0lie sampausttohdpbunds 9d hthe telangbadid ol Oduré . thapmotiyct 8 (ASg. dissmiohed i n
30nmL THF, 15nL net hanol and 15nL water. Lithi um hydroxi de nonohydrate (122. 9ng,
2. 93nunol angEPI ().6Gga 50. Zmel 4ehioveye dissabged aw &pmkb ghtnhyidrepy dighlergmgthageey roomhe

reaction m xture NN as, NN ork oyt d ritj fl.ash .col.um ohtain the
b oduct 1 IR et EnER S SER: Mg BSwPitic 4% by o f gl Pl
cal cul at eqde 885 RixtfrOURIRH1EPSuAnd FrAMRILS 136 LARMNONBSIShOhroafdPAaYN8y) i ]
Compound We (0.55g, 0.81mmvol) was suspended in 10nL 4N HCLl/ ether solvent,
stirred f oiel®7Mo.andficeddbs ESi-MeM+HON/zDavhlared 71 1.4 goimdedii e (0. 82g, 8mmol )
wer e added and cooled to 0-5 C. The fa\ material sulfonyl chloride (0.29g,
1.6mmo},) \ as added slowy and the reaction was stirred at roomtenperature
overnight until conpleted. The reaction m xture was wor ked out

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 50mL 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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15and purified by flash colum, and the product 13 (0.43g, yield: 73%.
Compound 13] (0.49 ) was to added to the m xture solvent of NaOH (120ng, 3
mol ) 10nmL net hanol and 0.5nL of water. The reaction mxture was stirred at 60

-C f 5 hr yntil t h t rk d ified
by 1 ash_col ubtl s SEERTT Eire-BroWRERs refoy 8 S The s BF g Rl o' AR 1 ov
the pr Odu%d tbi (l((ggq (321n§199 1ed’i \ng}, dls@l\7ed3193(61ﬁL Oﬂ'él__thl\ dr@usﬁ@Cﬁ 2 rogﬂﬂ)tenﬁ[?erﬁﬁre( S,

1H: 5.69 (g, M) : 'V 4,63 4. 48

(m 5H); 4vadighs folkbkkd bﬁa(ﬁ[ﬁigﬁlanﬂ)mel( mmpZI:ﬂ)cl SM- 8@:3(7mmdl Zflq) pntB c@hpleted. TheH) ; 3. 39

(m I H,; 3.07-2,91 (m 2H); r? I;P HL 36-2.22 (br, 4H);

2 04 (. n. rml@n@l\@ge (‘Fﬁ wppked qutslmd pyilied by {agh @Aunin@@b o} the gigyluctPe hlsde). 29 (hr
524~ 1Gﬂ2§)}é and confirnmed by ESI-NMs (MEFE) m z cal cul at ed

673 2 ’f odn dl 73 3 Exarrpl e 37 Synthesis of conmpound Il k The synthesis of

corrpound I I'k pwas the same as 11j !r}‘p ound 10f (0.55g, 0.811111111) NN

as suspended HrNMRor 4N peslugy 9- Bleﬁ@rDCQOPQ@W z): 8t ¥red’ (F'oJrHZ] $9 Hat 696rednt r at ed.

10nm. DEM dded . -5 C. The
raw mat erllér 2@: %ﬁjgﬂ%?@}g %‘gl%bgggf)%\gﬁo% %\ dlgs @%}degf' 1%‘ Q%aga t he
reaction was ghiqyaedodtd ﬁﬁofﬁbgﬁ%‘?r@éﬂf 80 &wmw&ﬂwmm PBOW('; ghedy, e
reaction mxture was worked out and purified by flash colum, and the product
13k (0. 48¢,06y(inellH), 39’2%73 (m lH) Gcﬁ‘?‘r:(mwmﬂ 2ABk(nf.0HAQ. 26 (was Haddeled. t(nt, Hel.ni xt ur e
sol vent of NaCOH ( 120rTgl nmet hanol and 0. 5m of water The reaction

m xt urld wadlst iy medHatl ol @@%rlHa lh?o Ut (- 1EBnpP &1 68 (INTHE: Fda 6w #ilkt ure \\

as NN ork ou r ed..b 1k (0.30
yi el d: 780@%OI37 o R éz('ﬁﬂ{&%%%%—ﬁ J%@Tﬁe%bég%ﬁizlﬁ%g%m ~3§§](C'§4,S 114§, 5. 71
(s, 1H): 1\4631X%médc%@uécﬁ(@l%"')oun@edﬁ@l@q, J = 8.0Hz, 1H); 5.48 (s, 1H); 5.15
(t, J = 8.0Hz, 1H): 4.64-4.49 (in, 5H): 4.23-4.15 (m 2H): 3.89 (in.): 3.72
(in. 1H): 3.40 (in. 1H): 3.09-2.89 (a 2H): 2.58 (tn. 1H): 2.48 (tn. 1H):
2.39-2.26 (br, 4H): 2.08 (m 1H):

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). vield 67%. and confirmed by ESI-MS (M+H"): m/z calculated 683.3, founded 683.5.
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1.96 (m 1H): 1.82 (in. IF): 1.69-1.54 (br, 314), 1.46-1.29 On, 4H);
1.26-1.20 (hr. 2H) and confirmed by ESI-M5s (MtH ): in/z cal cul ated 659. 2,

15f ounded 659. 3. Exanpl e 38 Synthesis of conmpound Ilrn The synthesis of
conmpound Ilrn was the sanme as 11j. 20Conpound 10-Ref (0.55g, 0.81mml) was
suspended in 10nmL 4N HCl/ ether solvent, stirred for 2 h and concentrated.
10nmL DCM and triethylamne (0.82g, 8 In) e added and cooled to 0-5 C. The
raw material sulfortyl chloride (0.29g, memI) was added slowly and the
reacti on Wwasthsdid sfrcechpaindri®om t enper at ure overni ght until conpl eted. The
reaction m xture was worked out and purified by flash colum, and the product

13m (0.359, yygid arf@é [{i)otectlon atm%ﬂ@f‘%ug@nﬁoﬁﬂa §p(z%nﬂlld§rj\tzﬁ%isggd&ﬂinu(§()ﬂlﬂ%f m xture

sol vent of NaOH ( 10nL nethanol and O of water The reaction
m xture waah;sltmrsrd&ﬂlommﬁlﬁhne afndthﬁl Gatalysit il (REGIPL 24 @dg, (THemheddt(seq) whxt ur e was
wor ked out and purified by flash colum to obtain the product |lrn (0.21g,

yiel d: 76%lded agtign ﬂtaﬁe“ wreoaad in 4 nrehepieboll Bath gpYMH 7 vernggy gntfl gpmplefed.

7 06 6. 95 T%E&eac%nn\hﬁe égqﬁorie%(iﬁ (q?cﬁz Lirgf'gﬁlH%\ £1a ?Llng.l‘t tOf%,an thglprféuc%‘jr?c (]11::%@ g ég

(m 1H) $iel?5d°g- and cm1f§m@W\ Eéﬂ:&/I’S (§/I+4-p) (n(HZ ca]cutatéd &b 31¥011naé'c*)68335 02 (m 11-1);
.92 (in. 1H: 2.61 (br TEY. SH) 2.24 (br, 3H), 2.06

(br, 1H):. 1.93 (br, 1 83 (br, 1H) 1 63 1 54 (br, 31 1) 1.42-1.22 (hi, 6H)
and confi rrred by ESI-M5 (MrH*): ml 7 5cal cul ated 633.2, founded 633. 3. Exarrpl e
39 S nfhesis of compound 11-Ref Synt He$ilot6 conpound 11-Ref was the same as
Ha. @\nt a{oln el nﬁll (}LQdI?gf (0. 6mol ) was dissolved in 30m THE |int nethanol
and 15m wat er- Lithi gm Nydr oxi de nonohydrate (122.9ny, 2.93mmol, Seq.) \ as

added and sti rred over ni ght until conpleted. The reaction mxture was wor ked
out and puri f Vaderpigon peddstienntnesphets. evanoind $he Snvaibrasidismaed ng38mb ol yi el d

> 0,
95% 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.
15 The reaction mixture was worked out and purified by flash column to obtain the product 10d

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

Example 27
Synthesis of compound 10e

20 Under argon protection atmosphere, compound 9e (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 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
67



I1-1-NWR for the product 11-Ref (CDCl3, 500MHz): 5 7.16 (in. IF), 6.96-7.07

(in 2H), 155.63-5.64 (m 1H), 5.32 (m 111) . 5.20-5.28 (m 21-1). 4.68-4.78

(m 5H), 4.34-4.40 (m 1El1). 4.19 (m 1H), 3.89 (tn. 1H), 268278(m 1H)

2 32 (m 2 | FI 62 (m
1. 40- ggé&'s ?ﬁ% feé%(’“@l?&as( il“eiﬁ)a Pfih%‘iid el %a%ﬁﬁﬁanéd 0881}?1‘%11&%% C%‘%ng

( Vs )© e 6k G e G39 §’r1\ecf au rag@gmﬁ?ea o ﬂaﬁwmh@toﬂo@tmh@wdnaans«mg)

conmpound 12a Conmpound 8mmol ) was di ssol ved in 10nL anhydr ous

di chl or oneidhduizey, daDCHn{rGOd B'rrﬁSI MSZ{Mﬂ]iﬁb)lm/z 2dquldtedva® ndomdeditd.4st i rred at room

tenperature overnight until conpleted. The reaction m xture \\ as NN orked out

and concentrated. The obtained solid m xture above was dissolved in 10nL of

anhydrous DCE, DBU (61.0nmg, 25 0.40mmol) and RSO2NH2 (0. 36nmmmol, R =

eyel opropyl ) were added and stirred atxangdd enperature overni ght until

conpl eted. The reaction m xture NN as wor ked out and purified by flash col um

to obtaind Gosmy; Yield: 58%. 'H NWR for the product 12a

(CDCl 3, 5&5%3)@{&%8&801%@31(1)01@30 (d, 1H) 6 97 7.02 (d, 2H). 6.60-6.78 (m 2H),

598599(|n2H)570573(maI mRQ 4.98-5.08 2I—Q

4.56-4.70 (m Usjsy aregn grpiegtiomatmaspheig Conzpoz& * @iwﬂmom)\as dassglz;r%msle hof | N)

2.90-2.93 . . %, al),
1.89-1. 95 a%‘]m dr‘;‘g%Ch%IOﬁ’gJ%{‘g g?rﬁ“g g%l? 1. 4%‘.%1?@8%%“lgwéfgl?“%?@‘%?%g“ %‘Jr?] 2H) |
1.29 (s. A4tlled. 1TRSreb&ion BBk wds B8 ed inkBpréiBated bl bal aBQr @ DaeiaiBht hiftd cordpibted.
confirnmed by ESI-M5 (MrH ): m z calcul ated 758.3, founded 758.4. Exanple 41 S
nt hesi® ofThe oampiounrdixi@dwas work€bom onchplirified by ﬂaﬂl&mml)towe@ndh@mﬂw(ﬂﬂ-t&wf 10nL
anhydrous ﬁf@hl or thane EDCI (69.8ng, 0.36mmol, 2eq.) was added and stirred
room t & rb}f’]ﬂ “over ni ght until conpl eted. The reaction m xture was worked
out and concentrat ed. The obtained solid m xture was dissolved in 10nL of
anhydr ous di ch{-Nﬂ\/ﬁhﬁnmmoddan -REUCOidy, SOMBnNd b Yoand (RSNHZB(SOSSKﬁmiﬂl) R =

cycl opropylgi9 d and stirred at roomtenperature overnight unt
conpl et ed.-3PHE #Iébet%%n”rﬁﬂk%@ & GRas SR KB wtit (mhAlD- giPr+ 9 e gD 13 %@s%%col um

to obtain [P N 4 t~d2b
(CDC13, 56‘&9@?592%3@%&%{?@ éﬁ)%zgﬁ 1@%1%&%3&) P52l 3045 F?% IH),
6. 58- 6560,1 36-13 (nD 36615387441 (1, ) 1.35¢ ABH{ M34l(s. 1), hd QS BmOSb{ ELL-MRH) .
4.64-4.68 (m 2H), 4.52-4.60 (m 3H), 4.35-4.39 (m H), 4.22-4.29 (m 5H),

3. 82- 3. 84 (MH LHY7 B840 B. (aundetlip3 52, 45-2.56 (in, 2H), 2.41-2.45 (m 1H)
2.23-2.29 (i4 1H), 1.82-1.93 (in, 1H), ZNL1.60-1.79 (m 3H), 1.36-1.56 (m 8H),
1.23-1.29 (m 9H). 0.93-1.06 ( in 2H), 0.89-0.93 (m 1H):

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 633.3.

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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and confirmed by ESI-M5 (MAI): mz calculated 772.3. founded 773.4. Exanple 42
Synt hesi s of conmpound 12c 25Conpound |ie8mmol) was dissolved in 10nL anhydrous
di chl oronet hane, EDCI (69.8ng, 0.36mvl, 2eq.) \ as added and stirred at room

t t i gh til t ed h ti 1 Xt ked. out d
conbent r btk Betear sty BTGt 2 SRR S8t b St firdBRie B B o ous
di chl or ongphgRed. FRYeABdn ABure Qad Q8RN bund piratddaNs41a610e B3GR obidih e

cycl opropyl) \ ere added and stirred at room tenpérature overnight until

conpl et ed.profinet Mb&EONEN yidIk %6, and sonviomikd by BSIE-MArNHHLY: inf/k edcddyted b@sh col um to
obtain the product 12e (47ng; Yield: 42%. H NWVR for the product 12c
(CDCl 3, 500Mded ©693.10. 27 (s, 1H), 6.92 (s, IH), 6.77 (s, 1H), 6.65 (s, 1H),
5.72-5.73 (in. 1H), 5.46 (in. 1H), 5.09 (m 11-1), 5.00 (m 1H), 4.64 (in 2H),
4.53-4556 (in. 3H), 4.37-4.40 (n, 1H , 4.25 (in. 5H). 3.84-3.86 (in, 1H),
2.90 (n, 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 (m 5H), BExae@lk$h, 2H), 1.31 (s, 9H), 1.11 (m
2H), 0.91 (inh. .1H): and nfirmed by ESI-M5 (MtH): nilz cal cul ated 77183,

f ounded 7?&9%?51%'}05%1%““5@?% nt hesi s of conpound 12d Conpound |1 f
(0.1811111101) NN as dissolved in 10nL anhydrous dichl oromet hane, EDCI nu

(69. 8ny. 0. 36Mglcomped 10gesoramele o andiesobiedl i BunlatHY. ddmLinestipep band rlé mbyventari ght
until conpleted. 15The reactio i xtu was, wor ked t and .copcentrat ed.

The obt ai NAG ORI HAEUPE GHE SRSt vOamTRL T Bro Ay e GuS! SHeahoPEiet hane.
DU (6. ( 10Bplefid HRTRAlio AR Fe RAMTE 184 SRR burifRd, Gh&l QRLAPY obiffeie added and
stirred at roomtenperature overnight until conpl éted. The reaction m xture NN
as wor ked paaductane (438 migh. ivett 1369, [aas borCihethisy £SI-MBtisi+RL Y ez giladhket 6732d ( 65nD;
Yield: 67% . 21)111-NNAR for the product 12d (CDC:. 13, 500MHz): 8 1024 (s, 1H),
6.80 (s, IfpyndedO7B.(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 (in, |
H , 4.23 (m IH, 3.85 (d, | H, 2.92 (in, | H, 2.51-2.57 (m 2H), 2.45
(in,1H. 2.28 (m 1H), 1.95 (in.2H), 1.59 (m 1H). 1.59-1.65 (m 2H), 1.48
(m 5H), 1.38 (m 2H), 1.30 (s, 9H), Exanpl{p 2H). 0.92 (m IN). 25ESI-M5 (M+H
): mz calcul ated. 7583, dfl?}fnded 758.5. Exanple 44 S nthesis of conpound 12e

15"~ Synthesis of compoun:

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). vield >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, 5eq.) was added and stirred overnight until
completed. The reaction mixture was worked out and purified by flash column to obtain the
product 11e (418mg). vield 85%., and confirmed by ESI-MS (M+H"): m/z calculated 669.3.
founded 669.3.
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74 Conpound Ha (0.18mmmpl) was dissolved in 10nL anhydrous

di chl oronet hane, EDCI (69.8ng, 0.36mmol, 2eq.) was added and stirred at room
tenperature overnight until conpleted. The reaction m xture \\ as NN orked out
and concentr at ed. The obt ai ned |id mxture was dissolved in 10m of
anhydr ous di chl or onet hane, DBU (61.0 P“Uﬂg%nnnl) and RSC2NH2 (0.363mm1, R =

i sopropy!l vhihdsi€s@oRgeed @nd stirred at room tenperature overnight until
conpl eted. "The reaction m xture was worked out and purified by flash colum to

obtain the prgduct 12 - Yield; 4999. 111- for the product 12e (CDC 3,
Soome) : 3051g8speine 4pF (1 Tmef) Eassstied ing it PS50 o elnBY S Stk ¥55e 5
(in_. 1H) ;.5 i . 5 = IR . 0-4.42
G 1y AP g g QST Gt P piib, sty PLachy e oy Db ol
2H) , 2.546-c2mBBte(li The rddd)ion Rixdire A:a8Qofkad oldikdhd pdeifEd byflasilédumd toibtaln 6 (i n, 3H),
1.42-1.46 (n, 6H). 1.32-1.37 On. 4H). 1.24-1.28 ?d. 9H). 0 89-0 91 (in. 3H
ESI - M5 ( MPEpdpct 1 ¢458mp ks pilelth e *7 @l @nfifragideb A0 (M+HD5 myagpulated s 38gnt hesi s of
conmpound 12f 655 npound 11 b (0. 18mmmol) was dissolved in | om anhydrous

di chl or omet HERECEbCt (69. 8my, 0. 36mol, 2eq.) \\ as added and stirred at room
tenperature overnight until conpleted. The reaction m xture \\ as NN orked out
and concentrated. 2()The obtained solid m xture was di ssolved in 10nL of
anhydr ous di chl oronet hane, DBU (61.0ny, 0.4 ) and RSO, NH? (0.363mvpl, R =
i sopropyl) \ \ ere added and stirredqgﬁnﬂﬁ% t enperat ure overni ght until

conpl efed.q\[i&id Sacbohdxt ure was worked out and purified by flash 5 colum
to obtain the product 12f (50ng: Yield: 46% . for the product 12f (CDCL3,

500Mz): 69.9 . ., 6,73-6.78 2H), 6,59-6.7 , 5.69-5.75 (in,
1H) , 5? 47 (m éa@?eunﬁé@@sbéésoﬁIw,ml%rg])ﬂ% Sll'é%%lé@%l}lé?n%% 1%15& ,etjﬁ'ép. phent siredpr gIH;]
4.29-4.38 5(j Ny ey , - 3. v - in, 1H),
2. 53-2.58 Zgﬂmﬁ‘éfﬁéé,éq“?“%r?} T )E?‘il %1?35"{%611? Kyt éﬁggg@%}‘#Wﬁ)e?‘d%%gd -Z‘%.l%jg@( i 4H)1H) ,
1. 69- 1. 93 o(3 n¢. Wiraw hmadkZiallsuftdny( Bhlofdd (0.20g 326mmédd wiadded Hpwiyland dhelreBof m  9H)
0.86-0.93 (m 3H): and confirmed by

was stirred at room temperature overnight until completed. The reaction mixture was worked out

15 and purified by flash column, and the product 13 (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, LH): 6.76 (s, LH); 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, 5H): 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 673.2.

25 founded 673.3.

Example 37

Synthesis of compound 11k

The synthesis of compound 11k was the same as 11j.
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ESI-M5 (MtH ): nilz calculated 774. 3, founded 774.4. Exanple 46 Synthesis of
conpound 12g Compound lie (ft I 8mmol) was dissolved in 10111 anhydrous
di chl oronet hane, EDE! (69.8ng. 0.36mmvl. 2eq.) was added and stirred at room

contentr at ed. ompoaotisse BRG] % it hotfabmEra g B ARGe g 2
anhydr ous >4 flceRQABIAANEmL PR (8Ll RIBanfhed 0P Rl v BORU Wan(ﬁ Gook3pmol, R =

i sopropyl) were added and stirred at roomtenperature overnight until

conpl et ed.0-Tle The et inatariatisxifany echiaglevi 2 ke d. Gmmﬁoll wasaldtal shovtlhendnmhe teactsml | d
product 12g (45ng, Yield: 38%. 1-1-NVR for the product 12g

( CDC13 50@%{2} o gPogn igmpgrgturegyprnight Wllaomsleterﬂn Theygactign giectyrg wag yoryed gulgg- 5. 75

Eo,m) ! 4339 aﬂd Bflérltfemb\ %CO?lﬂmbémt 916 pgﬁlcté%yéﬁ%gyje@ 914’/0 m1 :ZJ,H%;Q g gg ?m601|(_|)m1

2.54-2.56 (in,_ 2H), 43248(m||—|),228229g{3 1.96 On | H).
1.74-1.86 (m Cgrppouni 1?,19(<dﬁ)|w%)adde£l tsﬁlermzxglre(&ﬁhemf Naf) 2<imas3n@aoll5ﬁ}li and

Soant hea sl st e TR SRS B Hridy AL BRRoRS's Sl TiRGR "

Wt anhydte ﬁ’@lcﬁjdncrﬁllxﬁlrré’nﬁst VER& olE R pdrBRd BUBashLo R btaindfdpbd@$iadded and
stirred at roomtenperature overnlgh% until conpleted. The reaction m xture

was wor kedo0.8tg. vehd 78ncent rat ed. The obtained solid m xture NN as di ssolved in
10nmL of anhydrous dichl oronethane, DBU 25(61.0ng. 0.40nunol) and

RSCZNHZ( 0. 363nasmiR rfRuf iSRRI ARNEDAEERRISles7 antk stif.rads abproomst afper at ure

overni ght until conpleted. The reaction m xXture was mnr ed out and purified by
flash col dme (t.eHbi.6e (@. Ih@ODII’zOIHDCB 4&2&11H53nrg (t Y aHz 48%4 c4Ul4o- (NVRHf.or t he
product 12h (WEL SOONﬁ%g 5 (s }é 6.71 i 1H), 6.59 (s.
1H), 5.98 4234 rim. 25)289 (. 1&1993 7%<In7lli>|$l4<1@4yl @szﬁ?@@m D%Sn(lrlﬁ) 2H)

(mary . 2B B0 3 Pt gl 1t il G 85 ot ton 15 %58

(m 3H), L.&0 {9 ) 1. 36-£30 dor 8(aml &ilFirmdd I?’\OEéILMS Ny n@?&l&&@éd dsoed by
ESI-Ms (MrH+): miz cal cul ated 76 founded 760.4. Exanple 48 Synthesis of

conpourid I&jnded 659.3. Conpound lij (0.18mmol) NN as d ssolved in 10nL anhydrous
di chl oronet hane, EDCI (69.8ng. 0.36nunol. 2eq.) was added and stirred at room
tenperature overnight until conpleted. 10The reaction m xture was worked out
and concentr at ed.

Example 38

Synthesis of compound 11m
The synthesis of compound 11m was the same as 11j.

20 Compound 10-Ref (0.55g, 0.8 lmmol) was suspended in 10mL 4N HC/ 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 (0.29g. 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, vield: 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, vield: 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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The obtained solid mxture was dissolved in 10nmL of anhydrous dichl oronet hane.
DBU (61.0ng. 0.40mmvl) and RSO2NH2 (0.363mmol. R = cycl opropyl) were added
amd stirred at roomtenperature overni ght until conpleted. The reaction

m xture S ked. au puri fi b o) oduct 12]
(73ng, v“@—afméﬁ(%") @@ﬂ%% %{5 f’%e ﬁ‘r‘ ﬁct 0%%1 H%%?ﬁ“p@%k@é‘? (35 (s.
1H) . 7. 35 1685,4. D, 180 5Rd @, 115)3.728¢5= é%Hz'l'P@ 350 5 6117( 119); 3 b mJl 8.5 Hz),
5.52 (m Iﬁ)ﬁ 5. 05)04 ([% W g(q—JQ ” (7q21 64 mlq)z ( F%?4.57(m
3H), 4.232:92.(8610M2.BKhr. 114) 0&42 4n(b(rdz,H)lzB13223(t883I$) 9@6(tm 1H)H) 9333r6EH)3 69 (m
1H), 3.32-3.37 (in. 1H), 92-3.05 2.88-2.92 66-2.74 (m
al), 2.40-83%hr 3%&.162334 (br. 5B 2. B, %%bf %aﬂ%@@f@ﬂb‘a ‘%Fﬂd“sé@ﬁ NMB. 1.68 (m
3H), 1..26- .13 ZN(m 2H), 0.90-0.94 (m IH). ESI-M5 (MFE):
m z caIDculcfjil1 ﬁdteg%g@?ngﬁ%g% '776. 4. Exanpl e 49 Synthesis of conpound 12k
Compound il k (0.18nunol) was dissolved in 10n anhydrous di chl oronet hane, EDCI
25(69. 8ny. 0. 36nunol. 2eq.) was added and stirred at roomtenperature
overnight until conpleted. The reactl % Jre \\ as NN orked out and
concentr at ed. The obt ai ned sol i d solved in 10nL of anhydrous

di chl or onet hane, DBU (61.0ng, 0.40nmmmol) and RSO2NE12 (0. 363mml, R =

cycl oprop;ﬁbylthvméca@d@dlddﬁ&@U rred at room 77 tenperature overnight until
conpl eted. The reaction m xture NN as worked out and purified by flash colum
to obtain thesmm;g@tC&Qﬂmﬁ@ﬁrmf\\(asahasan{é&%la TI-NNAR for the product 12k
(WO, 500MHz): 10.36 (s, 1Fl), 7. 39 (s, IH, 6.70 (s 111) 6.64 (s, 1H),
5.97 (s, 2H) 9.5 Hz).
2. 464754 (mThgﬁs)mp%mﬂi“ﬁ%%m‘? ﬂg%‘%d}iﬁo"(“ Qfli‘F . bybLhng s LY

3. 66- 3. 68 \(afr. Iiilum ByBid B&dii@ate I 2.0 9033uRB 564 \\ésl'ﬁdded?anﬁ]stlfr@a 1H),
2.49-2.51 (m 1H), 2.42-2.45 (m 1H). 2.28-2.34 (m 311). 1.81-2.02 (m 4H).
1.62-1.69 o@ emlghtuhﬁ) pomplemd The d4@ct{am midditd washy@Bedlout 4nd pnrifizéHpy 1@sh86A6 ( m
1H). ESI-Ms : iniz calculated 762.2, founded 762.3. Exanple 50 Synthesis
of corrpourﬁ’dtailztﬁ‘?PYOd‘{&SH’b'&ﬁ(ﬁBﬁIFlﬁ% ¥i§ldr8RTiol ) was di ssol ved in 10nL anhydr ous

di chl oronet hane, EDCI (69.8ng, 0.36mvl, 2eq.) was added and stirred at room
t enperat ure dH@ﬂMiRghtthuptddhctamlfemm SDhMHzaaicI iom.mytave7 vaenvibked out and
concentrated. 15The obtained solid was dissolved in 10nL of anhydrous

di chl ofonetRanet (b)) (62 @kgH) 03 A0Ard I %H‘?d“ %@7&"@1 {I@ éééﬁ'ﬁ'{%m Klk:4dycl opro
0 ere adde ti The
Irogact i on g’l nge%wZ H r26§tzout %?pur i (ﬁrlﬁ lygolr%t glgﬁgnt ‘he
product 12 (65062 Yheld: 1. 5295 (m, 5H). 1.32 (s, 4H), 1.30 (s, aH) and confirmed by ESI-MS
(M+H"): n/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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TI-NWR for the product nm (CDC13, 500MHz): 6 10.38-10.41 (d, 1H). 7.51-7.55
(d. 1H, J =)20 H7), 6.94-7.05 (m 211). 5.73-5.79 (m 2H), 5.54 (m IH),
5 02-5.06 (t, 1H'1 = 9.5 Hz). 4.75-4.85 (m 2H), 4.54-4.64 Gn 3H), 4.29- 4.33

1H, J= 11 40.84 . 5-3,.89 - 65- 3. 1H),
3 31-3. 36 (d%’?i({‘ 2H) 5755 %&@g%ﬁ%n?%%% ‘%‘) %ém(‘rﬁm)zﬁgs'b géé"? 2?g:agsm(m H%%H),
1. 72-2. 02 \GRLMD (. 15H27¢3'|7~43@0([ﬁnu§|i921 2290m1 133 38M3%4d (. 10). %bo@ Bl My 1H)
ESI-M5 (MtFr): raiz calculated 7 founded 736.4. 25 Exanple 51 Synt hesi s

of conpourtdOk2. i (nCarp.aHte2. #8 On,(161). 181570 RY (d’ﬂNHa)sl 89-$ 96 mezH) h74-O7almariydr ous

di chl oronet hane, EDCl 78 69 8?8 0. 36mmo qlf‘ze \ as added and stirred at
room terrpér"&tlu?ge(“h\gélﬁ nli-3ht- %Wﬁ i2 cb%?pqse‘t}@dlzﬂﬁe AdB1loke (- ZHU O 0HL® Wor ked

out and c ent,rat i ur di ssol ved in 10nL
of anhydrgu fl(‘::ﬂlffﬁnrngcrlrg} ﬁgln e(%%} ?é‘i/eﬁalaﬁ tﬁcg4 nUn%ll eangqi?sozNFL (0.36mmol, R

= cycl opropyl) were added and stirred at roomtenperature overnight until
conpleted. The reaction m xture NN as worked out and purified by flash colum
to obtain the product 12n (47ng; Yi e|9|9 "@’i/% 'FI NNLIR for the product 12n
(CDC13, 500MHz): 810.27 (s, 1H). b 2, 6.67-6.79 (m 1H),
5.72-5.74 (m 1H), 5.46-5.47 (in. lH) 499507(m 2H), 4.55-4.69 (in.
51-1), 4. %H@?quHpnlp@Hl@ﬁh 25 (n, 5H), 3.84-3.86 (m 1H), 2.90-2.93 (n, 1H),
2.45-2.56 (in, 3H), 2.19-2.29 (i4 3H), 101.89-1.95 (in, 2H), 1.71-1.79 (in.

2H), 1.58 (m Cdpdund k1B 881 Wi diskblved h 1RBI(FihyEblls didhl FEméEanedEDCI 1. 08- 1. 16
(in, 2H), 0.92-0.94 (in, 1H). ESI-M5 (MAT): itilz calculated 786.3, founded

786. 4.10Ex aph$rag. BB o8yt Heg ) svapfidded ppbuimetd 2000 thS@aprepaum @ vérpighi(itill @mmmétyd. was

di ssol vedT| n 10m anhydr ous d chl or opret hane, EDO
he reaction mixture was \\or\ 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

15 column to obtain the product 12b (53mg; Yield: 51%).

'H-NMR for the product 12b (CDCls, 500MHz): 6 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, 5H), 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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(69.8ng, 0.36mvl, 2eq.) \ as added and stirred at room tenperature overnight
until conpleted. The reaction m xture was worked out and concentrated. The
obtained solid mxture NN as di ssolved in 10rr1_ of anhydrous di chl or onet hane,

DBU (61.0 dded and
oti 1 ed” attHyBin 20 P B TR STBYE iRl Rar b Ear st uaey i shirafbief i xe ur e
was wor K e@erﬁ)ﬁérrat@t@ dvaH ﬁl_ltf Lln%gc&Yplét&cﬁsf Re P‘e@&tib@?n&@nré)\bﬁsaxl (ﬂfl\édhﬁlt Qﬁcﬂﬁiﬂ@i@d 32Rah65nT;
Yield: 67%. for the product 12p (CDCl 3, 8 10. 28 (s,
1H), 7.00 c@ﬁnm]tdvﬁbbtmﬁ.tl&?pr()&;ct X7 mG . Yi8d:(&%)1H), 5.70-5. 72 (I n lH) 5.45 (in.
1H), 4.97-5.09 (rn 2H), 4.52-4.63 (m 5H), 4.35-4.38 (m 1H), 414422(m

5H), 3.83-3. 84y NMIE folJfHe pr@du%ﬁrz% (Qﬁ)ci ' ﬂ)OM{'lQ)’ 520, #(75,21}5)36(951(5 3H). .7 (471

(iil, 311). 1.76- 1.51 (m 711), (
9H), 1506-6k35%R 1(Hn> ZH) 73 (ﬁh 819} 6493111( r}m) azl)HIm ES| 5. MB(rO. MBI J.64 (mZZH)aI cuI at ed
786. 3, founded 786. 4. le 53 S nthesis of conmpound 12q Conpound

12d (0. 18reHd) Saas 3Hi)§'sii|4/ (. d@@ﬂr@bﬂ(yﬂeté&*?m)(mak@ §t99|(1|‘ﬂeH{)a¥ 486c3unt i |

|l eted t b
cOMpL et o0 o.dptan B AIACUGL o L9 KISY (B PESLLAG t L, 001 B
é]-?é (NZ/R %ﬁ_’bf) t %e%gj}?gpﬁl @%&((9@5%1 1 %h%%ﬂﬁfﬁl@@g\zﬁﬁfﬁﬁ (MqI)H ): %/%Zal&%ed 1|('|)
1H), 5.147023. fbdded2799 (t,1= 8.1 Hz, 1H). 4.65-4.47 (in, 5H) 4 35 (m 2H) .
4.24 (hr. 1H), 3.82 (in, 1H), 2.91 On 1H). 2.45 (m 3H), 2.23 On 1H), 1.92
(br, 2. 1.74 (br. 2H), 1.59 (m1H). 1 47-1 27 (br, 8H). 1.11-1.06 (br. 5H),
1.01 (d,1=4.7 Hz, 3H. 0.96 (m 1H). ESI-M5 (MtH ): m z cal cul ated 744. 3,
founded 744. 3. Exanpl e 54 Synthesis dafixaageeund 12r Conpound 12d
(0.18nmmol ) was dissolved in 20nm HCl -Et20 (2N) and stirred at 30-C until

conpl et ed R%‘h%? A D d6::898gPr oduct, folkmed by reacting \ \ ith another
r eagent I§ % ¢ ngﬁ 2eq) to obt ain the product 12r yi eI d 76% 11-1-NWR

for the product 12r (I .6 10.35 (s. 1H), I—P) 6. 68 (s.
1H). 6. 57 (s, q_lpyoung QfZ(O l§nm12)H)\VassllsBe;l\e(ddn lijgnlj_\dpws dgfpbororgetlgf?e sE 4. 95

(2 t 4% ( bl’ %dl__gmg %)F%Hm ol %i&é\\gﬁ ?LG%'?Hé mchlstl%%ﬂé]{ Haimég)lp %grg 23 H"glitjlﬁgql C%ﬂpg% m 1H)

0.90 1 Hhhe reﬁgtllml\ﬁ\ﬁ% T wolbZot ahLedndd@died 70. 3, founded 770. 4.

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): 5 10.24 (s, 1H). 6.80 (s, 1H). 6.72 (s. 1 H),
6.39 (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, 5H). 1.38 (m, 2H),
1.30 (s. 9H). 1.12 (m, 2H). 0.92 (m, 1H).

25 ESI-MS (M+H"): m/z calculated 758.3. founded 758.5.

Example 44

Synthesis of compound 12e
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21) Exanple 55 Synthesis of conpound 12s The synthetic procedure is the
sane as in Exanples 48-50 starting 101' with in 0.3 mvol scale. Finally, 32 ng
of product 12s was obt ai ned and confi rmed by ESI-MsS (MtH*): m z cal cul ated

770. 3, founded 77 N nt s.of. c 0

Synihet o pr ocetmr Bt R R B e S P UMt e P (i n 0. 3
ol scal g, fﬂl@@”&‘ﬂﬂl(ﬂheﬂg wab ad%l'é@gl%%tlrr%gﬁt rooth ta];pe@%@lon@rﬂ hapdl &AldEdred by
ESI-M5 (M+tFE): "nil z cal culated 770.3, founded Exarrp e 57 Synt hesis of

conpound ]Izlureacnonnn\f[inee\\sy\mdnhedomapdomedwaedl s the sane as in Exanpl es 48-50
starting 10-Ref with in 01 11111101 scale. Finally', 52 ng of product 12u \ \

as obtai ned, @mb@mdlsamgmwre%%k dlsMﬁeMﬁﬁ%lLo%zdrseécﬁ&ﬂl@fgﬁgmﬁﬂe%ﬁu founded
810. 4. Exanpl e 58 Synthesis of conpound - Conmpound 11- Ref

(0. 18mavl X6 maag, di SamholethdiRs OLNHL ((amyidﬂmus—dmphém)armé hdéke and=idled 26068. 8ny,
0. 36nunoT 2eq.) was added and stirred at roomtenperature ovem gh until
conpl et ed lemirEntyre arernight uniikeamidetogh Ihovrariw rgutireanes ‘e krdem pra agglied by flashhe

obt ai ned so]id was dissol . Aphydrous dithl oronet hane. DBU

(61. Ony, fh‘ﬁ%f) taig 1o %%fﬁl}—%qu%ig@%%%@ﬂl? = cycl opropyl) were added and
stirred at room tenperature overnight until conpleted. The reaction m xture
was wor ked outH-NMR putliefiiredichlizef CREh. SWMHwm: @%%ﬁ@él(d} liheb. pr-o8a on. 3iD- Ref

(62ng; Yield: ‘1] for the produyct (

10. 28- 1029 P 9591@ 2Hy %?9‘ Mgéﬁm '%.) 33‘2«} égé 595 (‘P %BC ?&)37 457q4g/Hz%)r

4. 99- 5,03 4(40@1.22'&11, 15 287 And 9H§,'3FR3 P d ,‘Hﬂ%.?@‘s.iﬂm 1#5) 21545 By (Iﬁ,lzﬁ),
2.46-2.48 (m. 1H). 2.27-2.30 (m, 1H), 1.97 (m. 1H). 1.76-1.86 (m, 3H), 1.42-1.46 (m, 6H),
1.32-1.37 (m, 4H). 1.24-1.28 (d. 9H). 0.89-0.91 (m. 3H).

ESI-MS (M+H"): m/z calculated 760.3. founded 760.4.

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 (CDCl;, 500MHz): 8 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 , 5H), 3.83-3.86 (m, 1H). 3.68-3.75 (m, 1H).
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).
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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3.83-3.85 (m | H). 2.90-2.93 (mlH), 2.48-2.57 (m 3H). 2.27-130 (m | H), |
.88-1.97 (m 211). 1.67-1.79 (m 2H). 1.45-1.58 (m 6H), 1.34 -1.40 (m 211).
1.27 (s, 4H), 1.24 (s, 5H), 1.08-1.15 (m 2H), 0.91-0.94 (in, 1H). ESI-MS

() G4l TR OH ISR 2By AT 550, S e o, corpound

renove Boc group, followed by addi ng phenyl borate and Cu(Ac0)2 (2eqg/each.) in
DCE (301)1E) to obtain the product 15a (Yield: 62%. ESI-M5 (MLE): m 7

cal cul ated734. 3, founded 734. 4. Exanpl#e“ggﬁ@/nt hesi s of conmpound 15b

Conpound 124 (3.0mmol) was di ssol ved ™ HCl - Et 20 (4N) to renove Boc
group, followed by adding mfl uorophenyl borate and Cu(Ac0)2 (2eqg/each.) in
DCE ( 30nL)Synhibesohefziompound I3goduct 15b (Yield: 53% . ESI-MS (M+H+): niz

cal cul ated 752.3, founded 752.3. Exanple 61 Synthesis of conpound 16a

Conmpound 12d (c?afdtmdlde éM\@%ﬁb@%% VR 1A i3 OThL hiPhd s GickidfneliAng @meve Boo
group, 15foll owed by addi ng p-chl orophenyl sul fonyl chloride (1.3eq) in DCE
(30nL) t o (ebdmg.n. Inenghrizguets 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; (0.363mmol. 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 (CDCl;, 500MHz): 6 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, 5H) , 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): 6 9.95 (s, 1H), 6.90 (s. 1H), 6.71 (s, 1H).
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16a (Yield: 81%. ESI-M5 (MtYr): mlz cal cul ated 832.2, founded 832.2. Exanple
62 Synthesis of conpound 16 b Compound 12d (3. 0mml) was di ssolved in
30mL HCl -Et20 (4N) to renove Boo group, fol |l owed by addi ng phendsul f om

chl ori de 30 o] 1 I d_ 74 ESI -
(MHH ) : g/ 29?( ?Hé 9%&“@9@% . lgﬂn %ﬁ H?Q%{q PL{&%\#‘E‘& %3( g}hﬁhegl 47/%“ corrpound
16c 3}1@%@&:'@11(11121@1)(@29&?‘1@1)) I@s3 g 8B ol 8ol (., BT sk B120 46 AN 111)0
renove Boc group, followed by addi ng p-nethoxyphenylsulform chloride (1 34 in
DCE (30mLp. ZBQnDbH}allrﬁbt(imel}&)Zl 7|54rldm;L(ﬁt 3]3{50 50 Yinel ), 13499946 (BESTHVBraOZme &itbul at ed
828. 2, founded 8283 n‘g Synt hesi s of conpound 17 SM 11 (35g), DM
F (350nL) dheeeignerkey lt?%l M KM&%&) i praladaed 1BY- 3a€?dlfl¢ﬁ‘g' 7812 (17g) and DAM

(10.4g) into the reaction mxture in ice-water bath. After stirred for 10

m nutes, DI EA (125nlL) was added, the m xture was allowed to room tenperature.
The m xture was stirred overni ght and concentrated under reduced pressure. The
reaction mxture was worked out and pgi¥anfile#8 by f| ash colunm to obtain the
foamy solid product 17 (18.6g). Confirmed by ESI-M5 (Mtl-L): nu cal cul at ed
407. 3, f ousradckid€tompolmdanpl e 65 Synthesis of conpound 21la The
synthetic procedure starting \\ ith internediate 17 is the sanme as in Exanpl es

16-47 f ' - . Aft
purifi cg[ i on%@@%{&} %)]1(‘? Q%?%“&%@? “%%LEES”JV(\)/QSG gr(1) a| n!érﬁ&&%o??l?@%@gﬁg@q egg - ( Mﬂ ) :
m z cal culed. ﬂﬁg,@ﬁﬁinﬁmol,f&bm dadafiBd add stimd Bl EmBEmRYtib @ SérkigRf unGiDERQIMIED. 21b

10 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 = 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 (CDCIl;, S00MHz): 6 10.35 (s, 1H), 7.35 (s, 1H). 6.74 (s, 1H),
6.67 (s, IH). 5.72-5.77 (q. 1H. J=8.5 Hz). 5.52 (m. 1H). 5.00-3.04 (t, 1H. J =9.5 Hz). 4.57-4.64
(m. 2H). 4.46-4.57 (m. 3H). 4.23 -4.25 (m, 5H), 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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The synthetic procedure starting with internediate 17 is the sane as in
Exanpl es 16-47 for preparation of 12a-121i in 1.0 mvol scale to prepare 21b.
After purification 46 nmg of product 21b was obtained. Confirned by ESI-Ms

(NTHI) nilz cal cul ate d 683.4.. Exa 7, S nthesi.s. of .conmpound
Sle uas dBRRET G S ShRP PRE S EEI i i ST et B s MR B 058
Exanple 6%0§MBH88§@%ﬂ%ﬁn@&ﬂpﬂﬂﬂ@4%édhem 3gofihe synthetic procedure start|ng
with intermediate 17 is the same as in Exanples 16-47 for preparation of

124-121i in 1} e

product 214 mﬂgﬂg%ﬁgfﬁﬁﬁ“’ dﬁﬁﬁﬁﬁﬁ{bv%§§§9§iﬁ)i%@#&b %%g cﬁﬁbﬁﬁgfggHEBSS
founded 68%4. s BYgMb <681 5 45 Y hhas) §39tmcm5p9w§ 031, 1= 9?}&') symtdet i c
procedur e startlng Nvith internediate 17 is the sane as in Exanples 16-47 for
pr epar at i @m. &), 12a-412Rdj )1 4Q 0amol (ns CH). 8. 8363 PIr @paHe 3263 .6\ aiH) pus3-$ Bgat i on,
63 ng of product 2le was obtained. 15 "H NMR for the product 2le (CDC 3,
500MHz) :  6m10H68.903. 031y 3HY 2976 (s | H)L Hp-2e0 1@ 7242 BHm. 15).9528¢%534 (ZIH)

2412863 ﬁ#“n 1%”4%025 FouaC e Phbign. S @bl o 14 G 30 3880 iy
3.07 (s, ES]I%S%\/IQI]I()%Malcu%te%O/6§§ fogllf(!)ed 7g2 50-2.64 (in,1H), 2.24-2. 28
(in 1H 2.04-2. 16 771.08-1.49 (m 8H), 0.86-0.96

(in. 2H). ESI-NB (N%FF) nfz calculated 657 3 founded 657.4 2( ) Exanple 70
10 Example S0
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 (61 mg: Yield: 52%).

'H-NMR for the product 12m (CDClz, 500MHz): 6 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. ] = 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
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Synt hesi s of conmpound 21f The synthetic procedure starting with
internediate 17 is the sane as in Exanples 16-47 for preparation of 12a-12h in
1.0 mmol scale to prepare 211 After purifi cation. 63 ng of product 211" 25was

obt ai ned S i, N& cal cul ated 6693 . 5.
eanpt o 740 i HEERY R ot 53 et Ate 08 GUPHER o C b LB TETEREF g
Nvith SM ﬁhb?ea@ti&dmmre§§53«k@r1\éoﬁo&t*a§d SAB@Rdl N Exanples 7-47 for preparation
of 12a-12h to prepare 27a. After purification, 69ng of product 27a was

2766 (o0 | 1 ) Theptndd BT e Rirs iyl aBLOGHE 1512 ﬁfﬂ%?frf%do GG hapheopbl S 1 P
5. 135 17 (i oy P iing ﬁaﬂrmoﬁlzaﬂtyémﬁzop% i aagleiy iy gm)odl

3.78-3.79 ' On 1), 5706- 3709

2.48-2549 te(mperahhni)sp\&n@ﬁt 12111853nﬁp1&tec2|ﬂ)1e reﬁctQﬁ nﬁi\lﬁ)rBe \(zla;a;orlﬂd'cl)qut ilncﬁﬁmﬁec? B} ﬂzmh 2H) .
1.38-1.51 On 8H), 01.80-1.82 3H). ESI-M5 (MtFIE): mlz cal cul ated 658. 3,
f ounded 65811114111t‘Eﬁ%[ﬁiﬁlt@PFleSyHW{é@mg BeldeBipound 27b The synthetic

procedure starting with SM7 in 5.0 nmmol scale is the same as in Exanpl es

157- 47 f orHpuMBavathe grodadt 128ac DR 5t ) epary (27i), ARL-e02 pr 2H). 6avicom,(m83nmy  of
product 27b was obt ai ned. 111-NWR for the product 27b (CDC13.
500MHz) : @H3. ¥22-87F6m( th). 52416I)5,~‘_175(n¥11-FB~. F0-pAY (mHEH). 3.36L®. @1 YH)Ind.39Mp, 1H).

3 70-3. a2 o S Raab Tt 85 3 nod b e Blpnd! 2Bt 8y ik,

2. 48- 2,49 {(don 3 ( 1,193 : 1 73¢( | H),
e Ao &g 1(8'%1 %{gm AB- ?ﬂa?égﬁn ZH) ?'S% (np: 1}% 134 Q%o ,;@%??1.28'3(%%?1& 18%§<(si {?Dm—i).

ESI - M5 ( MitEEB) L. lG’l(&thH()anﬂal(l) 218 eﬁl 161]258][ Me(MdHéb ﬁﬂchaHeulaE?déVIXﬁ.lBBfoﬁBdeS}mrB.h.esi s of
compound 27c Exanple 74

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 (CDCIl;, S00MHz): & 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, 5H). 4.35-4.38 (m,

1H), 4.14-4.22 (m, 5H), 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, 2H).
0.89-0.93 (m, 1H). ESI-MS (M+H"): m/z calculated 786.3. founded 786.4.

Example 53
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Synt hesi s of conpound 27- Ref The synthetic procedure starting Nvith SM7
in 5.0 nmol scale is the sane as in Exanples 7-47 for preparation of 12a-12h
to prepare 27-Ref After purification, 89ng of product 27-Ref as obtai ned.
11-1-NWR for .the roducCl le (CDC13, 500MHz): 6 7.41-7.43 (in, 1H), 6.96-7.07
(m 2H) Sypesss é”’(“il’%““ 5.38-5.39 (m 1H), 5.13-5.18 (n, 1H), 4.84-4.88
(in, 1H), 4.73-4.77 (m ,467470(m 2Fl), 3.80-3.84 (m 1H), 3.65-3.68
(m IH, 3.52- @%@m{nﬁudmlmng@nas d)gsotmdm%omﬂzH@BEzo%Nlmd stipfpd at3089 (s, 3H),

T a8- 1, 51 oA 55 Sadelrotey Thon G Bred e it S SplaposgiPigi e o, *

cal cul at ed 9@(61@%@19%1%%‘?&1111@3&11 vielgx@¥pl € 75 Synthesis of conpound 27- Ref - 2
15The synthetic procedure startlng wth SM7 in 5.0 nmol scale is the sane as

LﬂriEfX?gEl Con,_ atmTheybangic S iy gl a@%‘ﬁﬁarl&ﬁwﬁa@ﬁw g

(VIEE) 5“93(15 Cyhas, 653?651&) 3,70 éﬁ;f Indeq 1§81 5 X s WPJ{)eDZ@ QY j‘@sjss‘i‘sz

corrpound 13a (5.4q, sul fonam

and DM F (1810%&3-%7 emasded. Ebl’(TnD 22H0nt4 tHra&b B8aGmonH), 201l @aﬂ(ﬂ{)by4ﬁdﬂl3lg)
coupling reagent EDCI (1.3eq) to keep the amdation at 55'r until conpleted.
The react i2éd (m thrlé)MastHbrilZédbro%Itl) 1 39 obtl&hnl.€-Lde (pridbubil-28a (brf Jil bed by

renovi ng c. g H t .{ o obtain ( | d: 83%,

whi ch was%%t{r 4%}8 %3%) E%g? Jaf ?131}4&(#{'0%%3(3?469 '(5%%“‘279‘%& gql‘i“g%?l 7é‘ll%ect ly for
next step. ESI-M5 (MrH*): rﬂz cal cul ated 533. 2, founded 533. 2. In the
presende of coupling reagent HATT? (1.3eq) in DMF (1.0nL), conpound 29a (60ng,
0. 1nmol) was reacted with another acid derivative SM 14a to obtain product
30a. After So purificationfalsh col ™Mo of 30a \ \ as obtained.

111-NWR for the product 30a (CDCl 3. 500MHz): 6 9.98 (s, 141). 9.39 OmIH),
8.77 (m Dhiitheds F@ofppurntiHRy 8.19 (d. J = 9.0 Hz. 1H), 7.32 (s, 1H), 6.89 (in.
1H), 6.71 (s. 1H), 6.67 (s. 1H), 5.95-5.96 (d, J= 5.1 Hz. 2H), 5.72-5.81 (n,
1H). 5.26-5. 3006%01%46')1%30 itémﬁolif@aéalgkoh%hﬂn 2(§nL4ﬁc( Etvol(EN)mﬂisﬁl?fef'at%@drm 2H)
4.52-4.60 (n. 3H), 1H), 3.88-3.91
(m 1H, &nﬁﬂcﬂﬁlpﬂaﬁed(tﬁbbtﬂlh)dﬂ %ciﬁodi’lcﬁﬂ)ll()had b\ltl'el)lctlng \\Qiﬂi aﬁot]h& rézlgentﬁhPl)OC(Q))OM (s,
1H). 1.95 (in. 7 (m IN. 1.61-1.73 (in, 6H), 1.46-1.50 (m IH),

1. 24- 11931(% ?ﬂ)tm%taln@ewdiwb@l(vﬂd H24). ESI-MB [(MrH)1]: nal/z cal cul ated
891. 4. founded 891.5 oExanple 77 Synthesis of conpound 30b The synthetic
pr ocedur e 'MasMBabr the produdt 126 (NG, SameHas 5i10.3ExanH).e7. 206 s.f1e), PoeEartt 6on(of
compound 30b. After purification, 46ng of product 30b \N as obtained. 1H NMR
for the pribdut?2 GoBH) COGHY. SoGMY- 1@9399(9( dH).1445 (t9/ 38 I( . 1HPY 458 (maSH) n.

1H)., 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,

eq)

18H). 1.07 (m, 2H). 0.90 (m, 1H). ESI-MS (M+H"): m/z calculated 770.3. founded 770.4.

Example S5
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



15 8.55 (in, 1H), 8.19 (d, | = 9.0 Hz, IH), 7.24 (s, IN). 6.87-6.89 (d, .1 =
8.6 H7, 1H), 6.72 (s, IH), 6.67 (s. 1H), 5.95-5 96 (d, J = 5 1 Hz, 2H). 5. 40
(s, 1H), 464-470 (m 2H), 4.53-4. 59 (in, 3H), 4.44-4.49 (rn, 2H), 4.18-4.20 (d
.1 =1.8 (rn, 2.96 (s, IH), 2.88 (rn, IH), 2.04 (s,
1H), 1. 95I§Zﬂﬁhe%fcoﬂlp%%%(1§? B 53 1.73 (m 9H). 1.17-1.35 On, 6H).
0.96-1.03 (m 12H). ESI-Ms I(M+H?1+]: m z cal cul ated 893.4. founded 893.4
Exanpl e 78 Synffh%swﬂéheﬁfl pwﬁ‘imwd @%ﬁe as m'lﬂ?émﬁkﬁﬁt‘*ﬁ@@ls@ﬁpﬂgoﬂﬁduﬁlemw BBnwarri ed

out asthe a le 76 0 ter

purifi cat i’ 4‘-‘1@3 64] E"tdugtoﬁ éTie%ngggP&t ﬁ\g @t)odﬂf{:t 30c
((* DC13, %9191'}{5{%377@3 ]fgtﬁlaec(‘f;?ozﬂ-m 9. 26 (s 1H) 8 74 (4 1H), 8.57 (m 1H),
8.34-8.36 (m (in. 1H. 6.76 (m 1H). 6.79 (n, 1H), 5.92 (n,
1H), 5.39 (s, 1H) 5 30 5 33 (n, 1H), 5.13-5.15 (m 2H), 4.72-4.74 (m 1H),
4.61 (m 2H), 4.49 (n, 2H), 4.40-4.43 (in, 2H, 4.25 (m 4H). 2.87 (m 1H),
2.47 (m 1H), 2.25 (rn, 2H). 1.89 (mg4 le<71 78-1.80 (in. 4H), 1.65-1.67 (ni,
1H), 1.44- 48(in 2H), 1.13-1.21 (m 1.02 (s, 9H). ESI-M5 1(M+H) +1: m z
cal cul ated 905. 4 ,. founded 905. 4 Exanpl e 79'S nthesis of conmpound 30d The
synt het i CSQP@%%WFQH’\R%@ d2Pried out as the same as in Exanple 76 for
preparation of conmpound 30d. After purification, 38ng of product 30d was

obt ai ned. The synthetic procétlilfe]is fkllVI?arh@as ih lE&arpple:dt[CﬁO ﬁﬁhﬁng [DR]:B\\ itib MAMEh ol
810.38 (s. 11- 1) 9.27 8.74 | H), 8.34-8.36 (m 1H),
7.30- 7. 32 seke. Frpllyv.§2am ‘{frﬂmdll flue\ee@b@m?d a(l%fmﬂq}led@ 5%1 $MH ) 8239 (s, 1H),

5. 30- 5, 32 21-1). 4.73-4.75 11-1). 4. 64 211).
4. 46- 452 %lc‘r‘]mfil@“’%%"i%ﬁé%‘é EN n , ) (m ) (m )

Example S8
Synthesis of compound 12-Ref

Compound 11-Ref (0.18mmol) was dissolved in 10mL anhydrous dichloromethane, EDCI
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): 5 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, 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, 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, 5H).
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



4.27-4.29 (m 4H), 2.88 (in 1H), 2.46 On 1H), 2.23 (ni, 2H), 1.87-1.90 (m
611). 1.78-1.80 (m 41-1). 1.65-1.67 (m IH, 1.43-1.49 (m 21-1).1.14-1.231
(m 6H). 1.03 (s. 9H). ESI-M5 [(M+H) +1: in& cal cul ated 905.4. founded 905. 4.

15Exanpl e 80 esi s af corrpound 30e The synthetic procedure was carried
out as theé gtg% %{hcofnﬂo le 76 for preparation of conpound 30e. After
purification, of product 30e \\ as obtained. |IFI-NVR for the product 30e

( CDC13, 500M4zﬁomeq@d319d((§ Ommpg)), wap, cizssol(\sd i HymL BICFEIQ N)1tpyeme@ ch5grm(n n,

1 8. 38 2 1 9 S.
21 o gy eltisd B qadingheni st o GuhCol Bragidh i gntg § Souhile sy

3 13-4, 76 190 el o PRSMARGMA 28 car calé?fulﬁzdﬂ4§8fo(1h&d 3, 437442 (m 1H)
2.88 (n, 1H H, 1.78-1.80 On 4H),
1651_67(|n1H) 142147(m 2H) 114123(m 6H) 1.03 (s, 9H).
0.84-0°88 (m.3H). ESI-M5 [(MH) miz calcul ated 891.4, founded 891.4 25
Exanpl e 81 Synthesis of conmpound 30f ]ﬂ}uﬁuﬁ Y hetic procedure was carried out
as the sanme as in Exanple 76 for preparation of

Synthesis of compound 15b

Compound 12d (3.0mmol) was dissolved in 30mL HCI-Et20 (4N) to remove Boc group.
followed by adding m-fluorophenyl borate and Cu(AcO)2 (2eq/each.) in DCE (30mL) to obtain the
10 product 15b (Yield: 53%). ESI-MS (M+H"): m/z calculated 752.3. founded 752.3.

Example 61
Synthesis of compound 16a

Compound 12d (3.0mmol) was dissolved in 30mL HCI-Et20 (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
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conpound 301 After purification. 43ng of product 30f was obtained.
111 -NMR for the product 301 (CDC1l3. 500MHz): 69.97-9.99 (iii 1H), 9.40 (s.
1H), 8.76 (n, 1H, 855 (m 1H), 8.19 On 1H), 7.32-7.35 (in 1H), 7. 00 (m 1H),

4 214 26 P(aoctley PitgmaP Gt Sy 8t Jued v At T8, T o

2.21 (m 3H), 1.83 (in. 1H), 1.55-1.65 (rn, 9H), 1.12-1.42 (m 6H), 0.96-1.03
(n. 13H), ESI-Ms RM+14) J: in/z calcul ated 893.4. founded 893.5 Exanple 82
Synt hesi s of conmpound 30g The ﬁynth tic procedure was carried out as the
sanme as in Exanple 76 for preparatio ound 30g. After purification,
26ng of product 30g was obtained. Confirned by ESI-MS 1(MtH) +1: in& cal cul at ed
919. 4, f ouvndbesiOdTomporddipl e 83 15Synt hesi s of conpound 30h The

synt hetic procedure was carried out as the sane as in Exanple 76 for
preparation of sypmpaypd D%@ﬂ(f%hﬁl) WRHI ddibLatd ARk, BBETePhy RIdAEUWNI-13QM7

obt ai ned. NMR for the product 30h (CDC13, 500MHz): 69.99
(s. 1H), 9H28Y ﬂ]O 4xHjnto Se7Gaction mliﬂul)e in8c&Gaempath Hfter8stibied §orl 10 (amutdsHPIEA. 10

(s, 111), 6.89 1H) . 6.73-6.75 (m 210, _5.40 (s, 1H).

4. 62-4. 72 élnzlan \\as nggezl Ah%gnénhre VS allog edl 10 JooAy teml[)ﬁratvgﬂ) The4mi\6urg Vf s@rfed 5H)

? H)8 ,5 B :23 - %J\ %?_Ig%‘lan%l) cigﬁ‘-gen%ltgg ‘u?c?‘er ( c\]-:c]_?ires’% %:9% %?ﬂééon( tJlJ_DW aé éi o’lilzeél L? %né ! n

1.57-1. 59 iiied28Y) flash-cB8mh © dbfin &) foarky 3dlidlpB3dud N7 (Mg) @01&"7rn{emb\ |E@LMS
1.21-1.23 (m 2H), 1.08-1.09 On 3H), 1.01 (s, 9H), 0.97-0.99 (m 3H). ESI-Ms
i (MrH)121:  fMzHOanéadakoubatdg1 3 4foupded Hd@d. 921. 4. Exanple 84 Synthesis of
conpound 30j The synthetic procedure was carried out as the sanme as in Exanple
76 for preparation of conpound 30j. After purification, 43ing of product 30j
was obt ai ned. 111-NWR for the product 30] (('DCE, 500MHz): 6
9.98-10.02 (m 1H), 9A0-9.41 (in, 1HExampl&6Xin, 1H), 8.52-8.55 (in_. 1H),
8.18-8.21 (m 1H), 7.09 (s, 1H), 6.89-6.92 (in, 11-), 6.79-6.81 (d, J= 8.0 Hz,
1H), 6. 74-Bnif&id ShcbmpSuR 218, 1H, 5.42 (s, 1H), 4.67-4.76 On 2H), 4.54-4.61
(m 3H), 4.42-4.49 (n. 2H), 4.24-4.26 (t, J= 5.5Hz, 2H) 4 16-4.20 (m 3H),
3.87-3.93 (in_., 1H), 2.84- 2 in,

1H), 2.18-2. 23Tt1%sxn51|§61c prfc%re(sﬁzgrtuﬁ_b\m {flteé@eé) Ftﬁ%\%ﬁ)thg ia sin giancafz g];jé.) go
1.57-1.561 %feBaraI:f’ of I]ZaSIQh:hn‘![]O i(nhﬂi sé]ai]eltl) prépal?’eOZfamAﬂ%H%manca% 5926 gf@ro%ﬂ){

1.08-1.10 (m 2 6-0.98
ESI - M5 [(NﬂtﬁhhxdmmﬁalCaMhﬂkabeHSEﬁm(&ﬁffyumﬁeﬂmﬂa&j@ﬁ)fﬁ@m@&ﬂ%@@-S n (hes is
of conpound 30k The synthetic procedure was carried out as the sanme as in

Exanpl e 76 for preparation of compound 30k. After purification, 42ng of
product 30k was obtained. 151H NWR for the product 30k (CDC13, 500MHz): 61036
(S, 1H), 9. 27 (m 1H), 8.74 (m Examp]e66

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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1H), 8.57 (n, 1H), 8.34-8.37 (in, 1H), 7.30 (m 1H), 7.08 (in, 1H), 6.98 (i 4
2H), 5.92 (n, 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 (in, 1H) 4.38-4.42 (in,

1)) 179 (i copiha o T sl g S caleeg B eyl bhe 01 -9 U

1.14-1.19 (in, 4H), 201.01-1.06 (m 12H). ESI-Ms5 [(I\/H—|) ]. nilz cal cul ated
865. 4, founded 865.6 Exanple 86 Synthesis of conpound 30m The synthetic
procedure was carried out as the sane,as in !Exarrpl e 76 for preparation of
conpound 30m After purification, ”EE‘J‘ l"p? duct 30m was obt ai ned.

1H NWVR for the product 30m (CDCl 3. 500MHz): 6 10.02 (n, 1H), 7.20 (s. 1H).
6.71 (s, OBbipthests @fompoynd2ihl, 5.95-5.97 (m 2H), 5.38 (s, 1H), 4.82-4.83 (in,
1H), 4.62-4.69 (m 2H), 4.45-4.51 (m 4H), 4.17-4.20 (in_. IF). 3.83-3.85 (n,
2H). 2593 (in, TM\ﬂth%tlél‘&’O()édﬁre sld?gmg Wit fhtdediad 18% @0 sanddds.in ExS3plds 124 R SH) ,
153160(m5H) 1.49 (s. 9H), 34-1.37 (m 3H), 1.16-1.21 (m 2H),
1.04-1. 06 Q@repdifgn df - -12b.in 9H) 1;1111{01 %le&o%ep(am ZBII-l)AxfteEﬁlmﬂ@nﬁl( OB g pL prodlct
cal cul ated _887. 4, founded 887 Synt hesi s of conpound 30n

The synt he?l€nit GLat ovaien by FSENI0 e " Retsdnel BT Ao BIdhH e 76 or
preparation of conmpound 30n. After purification, 43ng of product 30n was

obt ai ned. 111-NWR for the product 30n (CDClI 3. 500MHz): 6 10.10
(s, 1H). 7.39 (s, 1H), 6.94 (m 1H), 68 (s. IH, 6.61 (m IH), 5.96 (s,
2F1). 5.42 (s, IH), 5.25 (br, 1H), 41?:’2'1'1131‘6619(m 4H), 4.42-4.49 On 2H),
4.17-4.19 On 1H). 3.88-3.89 (m 1H). 3.65 (in. 1H. 2.94 (m 1H), 2.90 (s.
1H), 186- B4ithédin of2bhpountl.2d8 (m 1l-1). 1.73 On 3H). 1.58-1.64 (m 6Fl), 1.35
(m 2F1). 1.19-1.26 (m 5H), 1.03-1.06 On 3H). 1.03 (s, 9H). 0.98-0.99 (m
3H). ESI-N5 [{imsHythaic mpeedpg)seuiing with gesmediae dirigdy 8®s a8 iERswmlles Bat7Sipnt he5| s

Beanpl 6 76 WP Rpirehoh | S OoG00 i 3B 2 (P BUPERITa] B SSRG G |
product 3Qp<WeGinePt ai ned. 111-NMR for the product 30p (CDCF,
500MHz): 6 10.24 (s, 1H) 8.65 (m 1H). 8.08 (m 1H), 8.01 (m 1H, 7.9 (m

1H), 7.67 (in , .. 7.40 (i 8 H),
6.62 (s, |FT) H]]‘é%&fz’( Jhie éﬁ%‘“ g)'%ézgégig%(’ﬁé o 105(%6§ %Qj 71[‘% (s. ?)Hgo( %Q} 7% ,
4.44- 462 A N )13 1 126
i 1‘1‘1_ o (Q%Fg'é@%amé'\blﬁ% ,?t.? 54 (@Qn{ Th) %"é)( 32199@ ‘}HQM &0s. é‘rslgﬁ e 4§§4@@ i&as%ﬁ?i o
(m 4H) b6+ 36 48, (R, 3BE-3. 91 (319,1]1)4241]3 B3 4h) 2HI), 9993‘1263(‘!)1 lH),9991 €Q21hm 4H),
0.84 (s, I—9|) 0.72 ﬂm 3H). ESI-M5 1(M+tH)+1: m 7 cal cul ated 977. 4, founded
977 4. 296-3.00 (m. YH). 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 637.4

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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Exanpl e 89 25Synt hesi s of conmpound 30q The synthetic procedure was
carried out as the sane as in Exanple 76 for preparation of conpound 30q.
After purification, 39nmg of product 30g was obtained. Confirmed by ESI-M

[(MtH) 1: mz cal cul ated 891.4, founded 8?1 . Exampl e 90 Synthesis of
iy

conpound 30r The synthetic proc carried out as the sane as in
Exanple 76 for preparation of conmpound 31k. After purification, 44ng of
product 30pnigsige coppeindeda 111-NWVR for the product 30r (CDC: 13,

500MHz) : 610,51 (s, |H), 7.65-7.67 (d, = 7.4 Hz, 2H). 7.47-7.51 (m 2H),

7.34-7.37 (t" TThe fntheti? pro2édure 188z GitBSM71n Dl)hﬂlmoﬁscaé i{ the sdd as 6. FBdmprs 1H),
5.87 (s,IH), 5.81 (s, 2H),5.45 (s, IH), 4.55-4.63 (m 3H), 4.46-4.49 (m IN).
4.19-4.26 (71‘1417 fQHpreparamsmf. - 2hnto préare J7QHARBr $Vrii(1¢a,tioml-4)9mg30f1180@iqn,2721H)a§ 2.96
(m' 1H), 2.68 (in, 1H), 2.42 (i4 1H), 101.84 (m 1H), 1.65-1.67 (m 2H),
1.51-1°55 (Jhﬂ‘““é%, 1.25-1.37 (m 5H), 1.08-1.13 (m5H), 0.99 (s, 9H). 0.85 (m
3H). ESI-Ms I(M+H)II nt/z cal cul ated 927.4. founded 927.4. Exanple 91

Synt hesi s of PbNMEfwmdlemubtsZVhéCEth ﬁé)t‘t\/ﬁéz)pﬁv @déCIsUItH) M§ (cdH).ied-ot8 (sadH)x he
sanme as in Exarg) preparation of ound 3 Af t er pur| fication,

76
37mgy of prddutt @@sl%%%ﬁt?’éu(ﬂ’edlm S0-517 G . 37, Slﬁl\mlfll#? e B%élau@fl 305

CDC13. 5

776-7.78 (o T Fbe e (B il Dl gt S fy TR by, Soude Y
6.98 (m 1HR.2.6 49 19, 2iﬁh,3>Qn24H§ 2.001H)8 (b 89 569-11 7N, 2H)., 1 $8-721 (%, sEH)

5.49 (s, 1H), 5.41 (s, 1H), ) 4.59-4.66 (m 3H). 4.49-4.51 (m 1H), 4.19-4.24
(m 2Hp, 4.903L.9 @5 3HNESHNS (8+85: B/87lcphted bE§.3. BuRBdEM.4.1H), 2.98 (m 1H),
2.68 (n_. al), 2.45 (n, 1H), 1.87 (m 1H), 1.64-1.66 (n, 2H), 1.50-1.59 (m
811). 1.30-1.36 (m 4H), 0.99-1.05 (n, 5H). 0.94 (s, 9H), 0.88 (m 3H). ESI-M
[(MtH)*]: mz cal cul ated 977. 4, founqggmgpwﬁl Exanmple 92 S nthesis of conpound
301

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;, S00MHz): & 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"): n/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, 57mg of product 27¢ was
obtained. Confirmed by ESI-MS (M+H"): m/z calculated 630.3. founded 630.5



The synthetic procedure was carried out as the sanme as in Exanple 76 for
preparation of conpound 30t. After purification, 21ng of product 30t \ as
obt ai ned. 11-1-NMR for the product 30t (CDCI3 500MHZ): 6 10.05 (m
1H, 7.32 (s. 1H, 6.71 (m 1H). ’%‘Fﬂ 6.59 (m IN). 5.96 (m 2H),
5.39(s, IH), 4.91 (m IH. 4.43-4. 663§ p’?—i&i 4.19 (m 1H), 3.87-3.95 (in.

1H), 3.68-3.77 (in. 1H). 2.93 (m 1H), 2.49 (in. 1H), 2.33 (in_. 1H), 1.96 (s.
1H) . 1. 81 SynghediHf compqund2iRefH) . 1, 57 1,63 (n, 6H), 1.36 (m 3H), 1.25 (s.
3H), 1.15 (s, 2H), 1.11 5(s, 3H). 0.99-1.04 (in, 18H). ESI-M5 [(NEFH)*]: mz
cal cul at ed 89CTHe syn@iendpebc&R%e datixatmh 8M3 iS5N0thes] ®alefis GioRRAYAGINIRmples

The synthetic procedure was carried out as the sane as in Exanple 76 for
prepar at i of-4gffol preprrpiound 13682h A pepap Bt Ref cafteranyifid8ivg. mpebpadict 3TRefas

obt ai ned. 1H NWVR for the product 30v (CDCI 3, 5001'vliHz): 6 10.04
(s, 1Hp, 7Mgsoblanedyy 6 72 (s, 1H), 6.64 (m 2H), 5.96-5.97 (m 2H), 5.38 (s,
| H, 4.97-4.98 (m | H), 4.59-4.69 (m 2H), 4.47-4.52 (m 4H). 41 8-4.20 (m
IH), 3.94 (m 1’H-B-N1\R8)4tl¢enprodluct-{;1,e (Emll @ﬁ@MHIz-b) 07211477410111 11]9{)6 93387 (m 2H). H) ,
1.87 (m 1

(m 3y, S HAT o b Cr ka3 s T 1%1»48414@@ G g8 (Tl h 50 <

9 0.97-0.-9 El I 859 4
E;Danpl e 93}9 ﬁ?‘ﬁg‘gl S o% 85?5%(?8{13% 832158I'ﬂ1ezls %gt3?5tge(groc u?()e'ggg@g'carrl ed

out as the wamy as. iA)Exeepd esHH6 2f40r2 pr eparas, i om-086 qameeynd 080wo @t =),
purification. 40ng of product 30w was obtained. 25 111-NMR for
t he priodudt6830e9 (MCOED3!.4S00MAx) 2HE 1127-038 @m 3HH) 1.07-189 (s 2HLH)ESISLY PMEE.): 1H)

6 65 2H), 5.96- 5. 38 | 4.89 2H), 4. 60- 4. 69
gm47 Q%S%C‘H?Wd(zsﬁ%): fﬂg‘mé%ﬁz&é'z Ca 1I(—|)S, 3!\%3-3. 90 (orwr: 2H)H? 2.94 (in, 1I(—|)m
248(|n 1H), 2.33 (in, 1H), 1.88 (i4 1H), 1.64-1.69 (n, 5H). 1.56458 Ca 5H).

1.36437 (n, 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-M [(erl% : iniz calculated 873.4, founded 873.5

xample 75

.27

Synthesis of compound 27-Ref-2

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 (80mlL) 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, vield: 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
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Exanpl e 95 Synt hesi s of conmpound 30x The synthetic procedure was carried
out as the sane as in Exanple 76 for preparation of conmpound 30x. After
purification, 4lng of product 30x was obtai ned. H NAIR for the product

30x (CDCl br, 1H), 6.71 (s. | , 6.65 (m
2H) | (5 969§“€?8%+%)§¢$C°‘“§8%% ﬂ30ﬁ§a58“€§“{n1 1r{? 4.59-4?689 (:? 2F0. (
4.49-4.52 (m _4H). 17-4.19 (n, . 3.96 (m 1H), 3.88 Eln 1H). 3.68 (s.
3H), 2.92 (m "HaW)IR fmﬂspmciuﬂ 340213(@ ><|>01\;ﬂrjz) 8 9838 (.raHD] 9.Fp (m.11HH48. 17619 [, 5H).

1.56-1.57 ( 20, ( 0 (s
9H). 0.88 80’Ipa‘§“ I(?W %N’? d ot 9@%(@@ Tsnlﬁ)@éil( Fé Féd'ls “i) 618f(8

845. 4 Exanpjses %%dsymﬁﬁﬂzszﬁj‘ Cﬁ%‘l@g 1%93/3 26:530 (m. 1H)Y BE 38y T4 (S LIH, ?ﬁ@%sedur e
\\ as carried out as the sane as in preparation of 1500npound
30y. Afst erlHpu4.b3-itcat(monH) 485my4.06 (pr eHchm@ys; \(\mssztAIalméedz (coomcurmd by). ES | -
S KMrH) 1: mz cal cul ated 921.4, founded 921.4 Exanple 97 Synthesis of
conpound 30%-2VThe 1E):mtHet P (pridBetitir-a3hés. Bhr?hed 16&1@1 Hd). tlﬁé (sahe 185 (m

or oduct 208 et Boramebt T PIES By e v hef YL niB' b8P P40 7. 4
founded 9G&1R4s ¥R emARRaRNARDESI SuRfed §9POUNd 30aa The synthetic procedure
was carried out as the sane as in Exanple 76 for preparation of 94

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 (CDCls, 500MHz): & 9.99 (s, 1H), 9.39 (m, 1H), 8.76 (m, 1H),

15 855 (m, 1H), 8.19 (d, /=9.0 Hz, 1H), 7.24 (s, 1H). 6.87-6.89 (d, /= 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, /= 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 30¢. After purification, 41 mg of product 30¢ was obtained.
25 'H-NMR for the product 30¢ (CDClz, 500MHz): 6 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, IH), 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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conpound

30aa. After purification, 31lnig of product 30aa was obtai ned.

11- 1- NNLR f or the product 30aa ((' DCL3, 500N1Hz) 6 10.00 (s, 1H), 7.76-7.78
3Hz 7.58-7.62 (d. J= 7.4 Hz, 7.38-7.42 (m 2H). 7.30-7.34

T %8(&@1 M 218206 Ry L i48§r95-’.ﬁ> M“)zi B ML T3y Py BS 45 on

(d. J— 7
(in,
5 38(5

4. 17
(m 1H).
3H), 1. 53-

3H), 0.97-

1009. 4 Ex

15

25

}N%f'ﬂﬂzca&wate@(%ﬁ fduﬁded%A 3. 83 3.87 (m 1H), 2.91 (in, 1H.
30 (n, 1 (s.1H) . 68173(m2H) 1.61-1. 64 (n,

2.43

1.58 (n, 3H) 1.331.36 (m 2H), 1.26-1.30 (in, 2H). 1.15-1.20 (in,

anpl e 99 Synthesis of conpoynd,3faky

Synthesis of compound 30d

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30d. After purification, 38mg of product 30d was obtained.

'H-NMR for the product 30d (CDCl;, 500MHz): 610.38 (s, 1H), 9.27 (s, 1H), 8.74 (m, 1H),

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),

5.39 (s, IH), 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, 9H).

ESI-MS [(M+H)'|: nvz calculated 905 .4, founded 905.4.

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 (CDCls;, 500MHz): 610.39 (s, 1H), 9.27 (s, 1H), 8.74 (m, 1H),
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), 540 (s, IH), 531-534 (m, 1H), 5.12-5.14 (m, 2H), 4.73-476 (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

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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The synthetic procedure was carried out as the sanme as in Exanple 76 for
preparation of conpound 30ab. After purification, 46ng of product 30ab was
obt ai ned. 11 1-NWR for the product 30ab (("DCl 3. 500M—Iz) 6 10.49 (brs. 1H),

7.40 (h 95 2H), 5.81 (brs,
I H), z(s 23 E?‘H °“P§|)"’§'8%%ti‘§°“§%§%m(h? g ?%)Prédgdﬂ’?%aigﬁ CIS114)(m4 8|7_I) (m 114§ "

455464(|n 3H), 4.25-4.51 (in. 3H). 4.19 (m_ 1H). 3.92-4.04 (m 2H), 2.83
(rn, 5. 28'BNAIR fan theopipducy 30 CDEL:. IPMH2); OBITHAY (NHHH). 2467 1HBB.T6i(mM. 3H) |

(ls“gi.)” Mol ol oy bt iady It o Xtk il ead™ Shothlion sea. 5

21) Exanphey) 190, gynihesiA, 6f gﬁompuw -S8Gn. 1H), ?@?3%%1"%1? & PLOGLAYT pypas

carried out ‘as the sane as i 'e 76 for preparation of conpound 30ac.
After pur|2f33eza4aom2m21zrg1 o, ))dl%Gt(nBG)H(t MESS 1. ebtnaj 919 1. 125 UPAn\NWR) f ©96-1 hg
product 30ac 50 L 7.35 (brs. 1H). 63-6.68 (n, 2H), 5.93-5.95
(n, 2H), %m3H nESIiM)S Mﬂé WcaiwateMS%gLﬂOLQQed(&??r 36H), 4.16 (n, IN).
3.92-4.00 (rn, 2H), 2.85 (n, 1H), 2.32-2.39 (n, 3H), 1.67-1.80 (n. 5H),
1.52-1.62 (n. 5H), 1.40-1.48 (n, 3H). 1.30 (s, 9H), 1.13-1.26 (in, 4H),
1.05-1.10 (m 3H), 1.04 (s, 9H), 0.8941.99 (m 3H). ESI-M5 i (MH) 1: 95 mz
cal cul ated 886.4, founded 886.5. Exanplamplod2 Synt hesi s of conpound 30ad

The synthetic procedure was carried out as the sanme as in Exanple 76 for
prepar at i @Rn@bsicepRyachd30ad. After purification, 31lng of product 30ad was
obt ai ned. for the product 30ad (CDCI3 500MHz): 6 10.03 (m 1H),
7.20 (s, 1H), 88 11-1). 6,81 H) ,

4 85 (ﬁl 11-1) . ?he eHc 8J§)Cf ure é\ﬁs canﬁed’df%ut Lflsé% s(ame am_é E‘\%nq!g%ﬁ f%roprfpagamgpbof ' 85
(in 2H), %ol%ﬁmaﬁgﬁlooﬂxfta uriféeafién, OBngldd produicB 404 Was oﬂ)fd}ned 2¢ dfirkbd by H-MS
1.60-1.70 (m 5H), 1.51-1.58 On 5H), 1.44 (s, 9H), 1.36-1.39 (m 3H),
1.13-1.21 %Hﬁ}mﬂzaal@matddﬂw{mund&dpwﬂ 01 (s, 9H), 0.97-0. 99 (in. 3H). ESI-M
[(MtH) ]: m z calcul ated 915.5, founded 915.6. Exanple 102 15Synt hesi s of

conmpound 30ae The synthetic procedure was carried out as the sane as in
Exanple 76 for preparation of conmpound 30ae. After purification, 31lng of
product 30ae was obtai ned. Example 83

15 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 (CDCls, 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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111-NWR for the product 30ae (CDOi, 500MHz): 6 10.03 (n, 1H). 7.19 (s, 1H).
6.88 (s, 1H), 6.80 (s, 1H), 6.64 (n, 1H), 5.38 (m 1H), 5.07 On 1H), 4.89 (in.
1H), 4.60-4.69 (n. 2H), 4.45-454 (n, 4H). 4.20 (n, 5H). 3.86 (in, 2H),

2.91-2. 96 1 L 2.17-2.21 (m 2H),
1.81-1.90 gf%?ﬂﬁml' éﬁerlp“?”c%“r%“ %H}g(’f%r Ct%“!s‘?a%@t 9%58 1.33-1.36 (m 2H).
1.05-1.28 (m 7H), 1.01 (s, 9H), 0.93-0.99 (in, 3H). ESI-MS [(MH) +]: niz

cal cul at ed 927.H-NMR derdbeipogiyct GOE)CeDﬁh@OQMB{ZBWﬁ el @ of. lEbnpdund! soaft).

8.75 (m, 1H), 8.52-8.55 (m, 1H), 8.18-8.21 (m. 1H), 7.09 (s, 1H), 6.89-6.92 (m, 1H), 6.79-6.81 (d.,
J=8.0Hz, 1H), 6.74-6.75 (d, /= 8.0 Hz, 1H), 542 (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, 2H). 4.16-4.20 (m, 3H), 3.87-3.93 (m, 1H), 2.84-2.91
(m, 1H), 2.40- 2.46 (m, 1H), 2.30-2.36 (m, 1H), 2.18-2.23 (m, 2H). 1.88 (m, 1H), 1.80 (m, 3H),
1.63-1.71 (m, 5H), 1.57-1.61 (m, 3H), 1.36-1.41 (m, 1H), 1.30 (m, 2H), 1.18-1.26 (m, 2H),
1.08-1.10 (m, 2H), 1.02-1.04 (m. 2H), 0.99 (s. 9H). 0.96-0.98 (m, 3H). ESI-MS [(M+H)']: m/z
calculated 921 .4, founded 921 4.

Example 85
Synthesis of compound 30k

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30k. After purification, 42mg of product 30k was obtained.

15 'H-NMR for the product 30k (CDCl;, 500MHz): 610.36 (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 863.6

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 (CDCls, 500MHz): 5 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, 5H), 1.53-1.60 (m, 5H). 1.49 (s, 9H). 1.34-1.37 (m, 3H), 1.16-1.21 (m,
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The synthetic procedure was carried out as the sanme as in Exanple 76 for
preparation of conpound 30al After purification 31lng of product 30af was
obtained. 96 'F-NWR for the product 30af (CDC13.. 500MHz): 6 10.03 (s, 1H),

7120 (s, U 8700 65 bt o BT g o 2P0 Sy % o il w0 (P

4 21 4. 23 thifed D4 3.87 (in 1H), 2.89 (in 1H), 2.37 (in 2H), 2.08 (in 1H),
1.94 (m IH, 1.78 (m IH), 1.40-1.48 (m 2H). 1.34 (s, 9H, 1.(7 (m 2H),
1.02 (s. 9H). ESI-M5 [(MtH) +]: inlz dadaayll@$®d 746. 3, founded 746.4 Exanple
104 S nthesis of conmpound 30ag The synthetic procedure was carried out as

the sane %%ntihéki@%%#)&mm Jogr preparation of conpound 30ag. After
purification, 31ng of product 30ag was obt ai ned. Confirned by ESI -Ms [(M41) 1:

m z cal cul at ed_748. found d 748. 4 Examml e 105 S the f ound .30ah
5 The Syt et 1 Thesulistit Pesgite far F%%P TS Hhe PHE %8 Tt 30 Brai o EioR of or

reparatio i ' of roduct 30ah was
obt i ned. @Olﬁgolﬁgwmrmﬁﬂaﬁﬁ% ) rgadﬁ?gd u‘%&%’g‘&lﬁa( CDCIp3 500M—Iz) 6 10.02

§o7 (0, 1hy, Y '(q%their?qydlt?cswc(@l Tk 3000 i (R oat o i 0. 1T
5 14-5. 16 6 £.5

2 304, 20 M 21&3) oft B ];hrr)] gf%@ e foﬂ)z?'gg-(%)z“(k?bﬁjﬁ(b{@;Q‘gi.)“oiak%ﬁ“l1H),
1.96 (n, 1H) 201443400 mlidy, 3188434891(1148}16,@ 6320, 111,230k, 38). Mo (QHH), A30441. 05

(m 2H), 1.02 (s, 9H). ESI-M5 [(MtH) +1: m 7 cal cul ated 746.3, founded 746.4
Exanplle 108. 288y hthesi dHof 1.¢dripodhid BORjl 64 (m. CHPhé 38yt hdbi ¢.1priotbetur Bwas

Ater pur et O, SE5moe. DHbdnor Sods afb BRdSnle i . Gl -
founded 865 .4

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, 5300MHz): & 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)']: n/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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Confirmed by ESI-MS [(MtH) ]: mlz cal cul ated 720.3, founded 720.4.. Exanple

107 Synthesis of conmpound 30ak The synthetic procedure was carried out as
the sane as in Exanple 76 for preparati on of compound 30ak. After
purification, 39ng of product 30ak was obtai ned. | FI - NMR f or

t he product 30ak (CDClI 3, 5001'viHz): 6 10.01 (s, 1H), 7.21 (s. 1H), 6.71 (s.
|

111). 6.68 (s, | H, 5.96 (m 2H), 5 @GnigRodH) . 5.40 (s, I111). 5.26-5.30 (m
2H), 5.15-5.17 (m |H), 4.73 (hr 1H). 4.60-4.69 (m 2H), 4.47-4.52 (in. 2H).

4.23 (m 2H 1 .93 (m 1H), 2.42 (m 1H), 2.36 (m 1H), 2.09
(m 1H), %%@e%%ﬁf%f"gﬁ}”““f 6% 1.68 (m 7F1). 1.44-1.47 (m 4H), 1.36 (in. 3H),
1.02 (s. 9H). ESI-M5 [(MrH) -1 nilz cal cul ated 758.3. founded 758.4 Exanple 108
S nthesis of c@hq)wﬁdu@@amcﬂs@a hes syn¢chedtias tpr vuedane Ewasple 36 doreeputtionoft he

same as in Exa 76 for on. of coppound 30a After purification,
2omg of pr SRt gu R BelERE Rl TaBi BB bR NG, [ (-] : i 2
cal cul ated 760. 3, Exanple 109 20 S nthesis of conpound 30an The synthetic

procedure was O&NMRdorabe praguds Bér €20: aQ()MhIzEmaMﬂlds 7161t 06516 pdurat V. aof

conpound 30an. After purification, roduct 30an was obtained. 'Fl-NWR
for the produtt’-30him(Ebc’s; 73:'Jd<§|\#cz)7nglé §F§8 CB-0PRym. HpE S¢ds. 1y 03¢ (77 (m

(| ) 3 62 % 87&@1@’;'{% 81 ?slgé)(lﬁ(s4’ﬂ@54§5§§3 iy 3%1&%4’4%-2@97 j@H%wﬁéﬁﬁ 32

4.22- 4 27 26 4.@FEL )7 (13-18D. 83-3 3 m, 399 1€ 11:1)1) 2.9QAAH)M 64 ). . 1H3. B (@i, nH).1H) .
2.08 (m 1H), 1.96 (m1H). 1.73 (m 1H), 1.54-1.62 (in, 6H). 1.44 (m 3H),
1. 34 (ion, 1214|)(m 1HD1-65-105 @mpH).IL Hy 1. SS9 [7WkB] Gh: SHI F0%4)18 (hai®d0.758:. 3.

founded 759 ,0.85 &i(af-[lr)) EeSI :1\7}8 (ﬁﬁr% eI%I/zSca cula?e%r@?%nf%undeggﬂ 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): 6 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, 1H), 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, 5H), 0.94 (s, 9H), 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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The synthetic procedure was carried out as the sanme as in Exanple 76 for
preparation of conpound 30ap. After purification 23ng of product 30ap was
obt ai ned. Confirnmed by ESI-NB KM { - 1: mz calculated 762.3, founded 762. 4.

Exanpl e 111 t d d
Ut as e samdA0Tk Torgks b %88%@%3188& SRAPGoPYANGF ooaBbani Soda Bl ' ©
ficatijgn,e i e ; t 30
E& 1l3 ?353%??%.10 % (?59391%&{)353@@ W?ﬁ)qbﬁﬁg neg. 4911 %4 1NYR¢ Li:mi 6b kslﬁ6ﬁ{5)0£ﬂl1'g, aq
3.89 (m 1) |HL336-X%, (nDHMH). H:89677 ey, 12H) 2. 95(11401H)n2 49_51)1 1H). 2133 (lmGlﬁH)( m964§H),
43444 29-4.31 (n, 1H), 2.92 (m IH), 2.34 ( 1.68 (m
26D A5 Y . Vo 1.7y g @zﬂ i CnegiD. To06mm ity | o Sy 1S G2l 1oy

095098 " (Mt I 747. 4, f ded
747.5 Exaﬁp }ﬂ 09 E§?F%e5|£%%¥ }ﬁd ‘”%EB¥He5%§ﬁ? cgﬁggigocedure mggn ©

carried out as the sanme as in Exanple 76 for preparation of conmpound 30ar.
After purification, 33ng of product 30ar was obtained. HNAIR for the product
30ar (CDC1l, 500MHz):10.18 (s, IH), 71}%§ﬁgr§ IFl), 6.71 (s, 1H. 6.60 (s,

1H). 5.97 (s, 2H), 5.80-5.88 (in. edy 27 (d. J= 9.5 Hz, 1H), 5.14-5.16
(d,1 = 10.5 Hz, 1H). 4.57-4.67 (m BFD 4.45-4.50 (in, 1H, 4.36-4.37 (m 2H)
4. 25- 4, 29 S¢ithesisi¢fjcomBo@d (3v 1H). 2.92 (in. 1H). 2.34-2.41 (in. 2H). 2.08-2.13
(m 1H. 1.96-1.98 (m 1H. 1.51-1.54 (m 1H). 1.30-1.39 (in, 3H), 1.26 (s.

9H). 1.14-1.237hd Bnthhl probedte (M cakiid ouk-a0 Zhe( Sime Helin ELDhpI&B6 [f\rkPakdtion ¥ Z
cal cul ated 745.4, founded 745.5.
10 compound 30v. After purification, 45mg of product 30v was obtained.

'H-NMR for the product 30v (CDCl;, 500MHz): 6 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, 5H), 1.56-1.58 (m, 5H), 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 (CDCls. 500MHz): § 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, 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-MS [(M+H)']: m/z calculated 873.4. founded
873.5
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Exanpl e 113 Synt hesis of conpound 30- Ref The synthetic procedure was
carried out as the sane as in Exanple 76 for preparation of conpound 30- Ref
After purification, 37mg of product 30-Ref \ \ as obtained.

111-NWR for the product 30-Ref (CDC: ]E':: nﬁO%\Q—iz) 6 9.99 (s, IN). 7.28 (s, IN).
7.07 (m 1H). 6.96 (iii 5.75 (m 1H), ¥ , 5.26-5.31 (in, 2H).
5.15-5.17 (n, 1H). 4.63-4.85 (in, 5H), 4.50-4.53 (|n" | H), 4.29-4.32 (m 1H),
4.22- 4. 24 Sppthesis ¢fjcomgogd (x| H), 2.91 (m IN). 2.42 (m 1H). 2.38 (m 1H),
2.09 (in, 1H). 1.94 (i4 1H), 1.60 (in, 4H, 1.51 (n, 3H. 1.44 (m 3H), 1.35
(in, 102H), 1.0k &n@Rtif Pockdubdhvas EbdedVBut[ab MieHalie:as i ExGaple ab aé9dephdatidn of ounded
732.4. Exanple 114 Svnthesis of conpound 33a Chem cal SM 15a (5.4g, | Omol),
SM 16 (L | Kympmud B Afgoprrificitiones kmgeiduelduichitx wB260umedf | ask reactor, foll owed
by addi ng coupling reagent EDCI (1.3eq) to keep the am dation at 55 C until
conpl etsed. The'p-eagk k@AhdPriduet Sox\(CD@S sWNHKES 100 (& PHPbLAIR: erpde | R QFpiCt
3la, followed by renoving Boc group with HCI-THF solution to obtain 32a (3.9qg,
yi el d: 86%65 whi2th wWas> er(mf iZHﬁ SR (or EH:). plobé(hl OH).i 4 hexdtnen. H)Ad 42d2dmi. ed

(Erectly for next step. &QMFFé: rilz calculated 487.2, founded 487.2
21) I n the ‘pPesbihtd’ op- %Bu%)P?Hal at®him AN 198 Gedfy)- 712 B 1 140f1) Hedrpound

32a (60ny, i t.her, ac d vat 4a
obtain pré%luémbé (%«lf tlglﬁ %ﬁ?ﬁ??gﬁ Fﬂ E?gfllrgzs iR 5,?) qesr zﬁn%ﬁ)(bfl%é vvgg)
obt ai ned. 1.17-1.20 (- MR 1f@r (st beE). predugd (83aHf GXANS [BAOMVHE ) riy/76caluth@d($15.41H) |
8.77 (s, al), 8.55 (s, 1H), 8.16-8.17 (in, 1H). 7.32-7.33 (in, 1H). 7.04 (in,
1H). 61072 f¢wded #4954 6. 68 (s. 1H), 5.94-5.95 (in. 2H), 5.36 (i4 1H). 4.77-4.80
(in, 1H), 4.69-4.72 (in, 1H), 4.59-4.64 (in. 2H), 4.51-4.53 (in, 2H),
4.44-4.47 (in, 2H), 4.18-4.20 (in. 1H), 3.80-3.83 (m al), 2.78 (m 1H), 2.64
(in. 1H), 2.26 (in. 1H), 1.88-1.92 (in, 1H). 1.77-1.79 (m 1H), 1.66-1.69 (in,
3H), 1.59-1.61 (in, 4H). Example 96

Synthesis of compound 30y

The synthetic procedure was carried out as the same as in Example 76 for preparation of

15 compound 30y. After purification, 43mg of product 30y was obtained.

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, 31 mg 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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1.38-1.42 (i4 2H), 1.10-1.19 (in, 3H), 1.00-1.07 (ni, 3H), 0.97-0.99 (in, 9H),
0.89-0.93 (m 3H), 0.85-0.86 (in, 2H), 0.61 On 2H), ESI-MS [(MFH)I]: nalz

cal cul ated 845.4. founded 845.4 Exanple 115 Synthesis of conmpound 33b The
synt hetic roced car.r.i th me_as in Exanple 114 for

ot epar at i o %?Ol%@%p%“'%i‘e@%ﬁwﬁw T e PER gt b oduct 336\ as

obt ai ned. | FI -NVR for the product 33b (CDC13, 50(MHz): 6 9.39

(m 1H), 8.77 ﬁIMmrtheeprgcru Maay APCLE SERIAN: § H).00 &. T8). 117p- 717@)@1 & 76Hs. 2H),

6. 69 (s. I

2 2a- 4" 56 0755157 & T Py St T ey 230 Gl on S B B ' o9
1H) . 2.82¢m ¢ b, ( . 25 1 . ).

L8 p (&i‘% 1ﬁ) @%3 ﬁ)( df'r')zH_)l gzg(s (qfrini) b s. ,3313%1 (m, 425‘dl4 (92&11)]5?21?%%2?5\

0. 84- 0385 2(1)14 R 48 Qn746{)04 784 €0 om. 3H) 3.9EGh- MJI)SS 81- V\Brﬂm 1m)&2 ealcultht 243 809. 4.
founded 859.5 Exanple 116 15Svnt hesis of conpound 33c The synthetic
procedureliﬂwé§0dﬁkHﬁﬁdlﬁﬁﬂ&angHéﬁ%hﬁ%(@szﬁi EﬁhﬁﬁﬂéﬁnfﬁﬂféP3ﬂﬁ§pﬁFa%an of

conmpound : er, purifi i O I f C s

TH VR o Prectprodtie ! Yt Pkacty Fagtuky Y e I RS iy 556
(m 2H), Zn/Zgal&{Btecl l'd)o946foﬁﬁdéé 1639!1”1 1H), 6.65-6.67 (m IH, 6.68 (s, 1H),
5.99 (m 2H), 1H), (m 1H), 4.44-4.67 (m 6H), 4.09 (na, 2H)
2.82 (in, 1H), 2 61 (n1 1H), 2 24 (m 1H, 2.03 (m 2H), 1.84-1.87 (m 21-1).
1.65-1.78 (m 5H), 1.21-1.34 (m 5H), 1.09-1.25 (m 41-1). 1.05-1.09 On 9H),
0.84-0,85 On 2H), 0.76 (m 4H). ES"M%a(ﬁﬁ%@|]3 ni Vz cal cul at ed 845. 4.
founded 845.4. Exanple 117 25 Synthesis conpound 33d

Synthesis of compound 30ab

The synthetic procedure was carried out as the same as in Example 76 for preparation of

compound 30ab. After purification, 46mg of product 30ab was obtained.

'H-NMR for the product 30ab (CDCls, 300MHz): & 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. 1H). 4.87 (m. 1H). 4.55-4.64 (m, 3H). 4.25-4.51 (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. 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 (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 (CDCls, 500MHz): 6 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, 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). ESI-MS [(M+H)']:
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11-1-N N1 R for the product 33d (CDC:.13. 500N Hz): 6 9.28 (in, 1H), 8.76 On
1H), 8.56 On 2H). 7.77 (m 1H), 6.80 On 1H), 6.76 (m 1H), 6.65 Um 1H), 6.60
(U, H), 4.47-4.69 (m 6H), 4.26 (m 4H), 4.09 On 1H, 2.83 On 1H), 2.59 On

1H), 2.22 (i . 85- 2 1.62-1.72 (i 8H), 1.26 On 6H),
1.05-1.19 b 1001 & 085086(|n|2H) 0.76-0.79 (m 3H).
H n ﬁ]cdl%ﬁé_t%d ﬁgj(d??%‘“é 86% H, ( H H)

ESI-M5 1(M+H)11: m z cal cul ated 859 4. founded 859.5. Exanple 118 Synthesis of
conmpound 33-Ref 10The synthetic procedure \\ as carried out as the sane as in
Exanpl e 114 for preparation of COITpOlﬂnd 3‘% R? After purification, 28ng of
product 33-Ref was obtai ned. 3Tt he product 33- Ref (CDC13
500MH7): 9.28 On IN). 8.75 (s, 1H), 8.57 (m 2FI). 7.72 (m IH), 7.07 On IH.
6. 97- 7. 00 S¢nthesH)f compeBrdOB0al) , 5.92 (m 1F1). 5.41 (s, IH, 5.30-5.33 (in,
1H), 5.13-5.15 (in, 2H), 4.75 (in, 3H), 4.65-4.68 (n/ 1H), 4.59 Om 1H),

4.47-4551 15 (R sx'nﬁ')etlc o3 &8s Cdtied bl as ZheBshmie s uﬂ-E&am[ﬁe 49 f&r”ﬁregdal’gtbon%f 37 (m
1H), 2.23-2.26 (m IH), 2.03 (m 2H), 1.84-1.87 On 2H),

1.21-1. 34 ¢compdkll 304d. @@tedpu@bicdtmn, g ofpr@brel3ong v@sm&mm&q. 0 84-0. 85 (m 2H)
0.76 (m 4H). ESI-M5 [(Mrh) 1: mz cal cul ated 819.4, founded 819.4. \What is

claimed is: A gk R th@ﬁfo%&%@@' @yt heohaius 0 )@T(rﬁrllll)b7 20l@l iy, 6388 (5
St er eol soners, sol vat es, y rat es tautoners, esterification or am dat on

prodr ugs, lphar$ecelH) €at (. ADcept abl lél)sabi (m,le),m.)a dresmt Hor €63-4 S\Whar €iln: m =
Ob 1or 2, n=0 1O2, p=0, 1 or 2, =0, 1O 2, r =20,1 2o0or 3,;
4.18-4.20 (m, 5H), 3.85 (in, 2H). 2.86-2.96 (m, 2H). 2.42 (m, 1H), 2.34 (m, 1H)., 2.19 (m, 2H).
10 1.60-1.70 (m, 5H), 1.51-1.58 (m. 53H), 1.44 (s, 9H), 1.36-1.39 (m, 3H). 1.13-1.21 (m, 2H),
1.04-1.07 (m, 4H). 1.01 (s. 9H). 0.97-0.99 (m, 3H). ESI-MS [(M+H)]: m/z calculated 915.5.

founded 9153.6.

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, 31 mg of product 30ae was obtained.

'H-NMR for the product 30ae (CDCls, 500MHz): § 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)'|: n/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 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 ected fromthe 15group consisting of oxygen, sulfur, amno, or -C(Ra)(Rb)-

, tively: d ' d . , .
e 71 tor onBr Y ke B e gt (el OBERk s ER P o7 Bt Ao Y .58
al koxycar gééfm ,amm pos@y Bonyh, 1§, s@Qveahoamilan 0R. 2rh. 145Q6aky ). ¢B-(E&N
aryl oxy, - C20 aryl oxycarbonyl, or C2-C20 heterocyclic group.

wher ei n Wiéh. 444453 (aih] €2 béad (mDH)E3 SE(m.aitl, IR9 én.d&b2.3 hahe peindeit (ny 18el ect ed
fromthe 20group consi st of nitrogen N - group; and Rl is oxygen

in O -géRc%
O sul fur.l.9% (m. 1H5.1~%(narlégﬁc4(h#~é8élac%Hlr#ééé%r? kP (At 8 ¢ PBMEHRBYr oup

consi st.in /dr.ogen, .h en a yano, nitro, G -C20C3-C70 cycl oal kyl,
C6- C20 ar 3@%%‘1%%2 a?lﬂ%}?ﬁ@%; E]O(L,llngleioc,lrrzélfg{?‘koxycar bonyl, C6-C, 0 aryl oxy, C6-C20

aryl oxycar bonyl, C2-C20 heterocyclic al koxycarbonyl. C. 2-C20 heterocyclic
aryl, Cl-C20 al kyl am no, C. 2-C20 heterocyclic am no. C6-C20 aryl am no, Cre20
am nocar bonyl, Cre20 am d, Cl-C0 an:Edoca[ blgayl , carbonyl am no, G -C70

al kyl sul fonani do, C2 -C20 heterocycl i ¢*¥8%'0nam do, ©6-C20 aryl sul f onam do, or
G - C20 am nosul fonam do group, respectively; wherein when r = 0, E is nothing,
and D is (Entdesd ¢f coinpRend tWag : is oxygen, sulfur, -S(0)-, -S(0)2-,
carbonyl, or -C(Rb)(Rc)-, Cl-C20 al kenvi, ClI-C20 al koxy, 5C. 2-C20

het erocycl yl , hghegsoawat procad kd@xs cdehedd adMheame G 1CBQaraglk ne &t frenydtion 6E- C70
al koxycar bonyl, C6-C20 ary. 71, C6-C20 aryl oxy, or C6-C20 aryl oxycarborlyl

group; 10T i sompcundgeag AdryeificgionGH;md pfipsodvairIPeg vasolfthioed. - S(0) -, phosphorus or
phosphate; Wis oxygen or sulfur; 10Xis oxygen, sulfur or -NRa- Ra is defined
as in D EonfrmeddNESENY ANEH) Y7 ml ScalthulalFaR 3 Ofoufddd 9 OYP;

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;, 500MHz):  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, I1H), 5.29 (m, 1H).

521 (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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Z is hydroxyl. Cl-C20 al kyl, C3-C20 cycl oal kyl , al koxy, C3-C20 cycl oal koxy,
Cl- C20 al kyl am no, C3-C20 cycl oal kyl am no , heterocyclic am no. C6 C20 al 571,
C6- C20 arylanlitl1l0, C4-C70 heteroaryl am no, Cl-C20 al kyl

sul f onam clgal kyl id - r nam do, G -C20 al koxy
sulfonanig%?ﬁ%gﬂgﬁd§%9i$B&Pﬁgj;mgﬁwﬁﬁﬁgﬁsaé§“%ﬂ¥%§85@?kylanino sul f onani do,

C3- C20 cycl oal kyl am no sul f onam do, C6-C20 aryl am no sul f onam do, uram do,

Cl1- C70 thioureido, G -Cr0 phosphate, or Cl-C20 borate; RI and R2 are each
i ndependently sel ected fromthe group consisting of hydrogen, hydroxyl, am no,
G -C20 al kyl, C3-C20 cycl oal kyl , alkoﬁﬁm“ -C20 cycl oal koxy, CrC20

al koxycar bonyl, 20al kyl am no, C3 C70 cycl oal kyl am no, C7-C20 heterocyclic
am no. C6-5070esay gflcampound GPak70 al koxycar bonyl ami no, C6- C70
aryl oxycar bonyl am no, G -C70 al kyl sul fonam do, C.-C70 cycl oal kyl sul f onam do,

C2- C20 shet er ocygRd ks@qrut HRRadd Qas barBedCAR B1ine Silef0mamdihle a0 dorGrefadflion of
anlnosulfonanldo group; R3, R4, R5 and R6 are each independently selected from

t he group cmnmnmdﬁmgceﬁehymﬁbgﬁm.32ﬁg@hm@QEMXMhyd$oMym¢dcyan nitro, Cl1-Cr0
al kvl . C3-C20 cycl oal kyl , al koxy, al kyl am no, C2-C20 heterocyclicam no, C6-C20

aryl, C.6-CO ﬁﬁ%h@ﬁWQQhe9%MG§QK@kKMb@P'B@ﬁ@q?d@IOQ@REVESY¢bﬁQsﬁ¥bf@ﬁﬁ@3dO
and C 6- C70 aryl sul fonam do group; and are each

|ndependentDyS@E@eﬂmbd96(mnﬂihe7g(muthonsK$ﬂng»hiahydndgﬁn;1iyamou1rHIro
trifluorometh I Cl-C20 a G - C20_al koxy, al kyl thi o. Cl -C20 alkoxycarbonyl
am nocar bdnyl ( é@ch@)éé%@n%{hﬁhﬁd‘ SI8L-C 06263(@1 akly | 3g%éy(m. dsL.c03 (m. 1H).

myl oxygar Bopyly, 129% §20G2RnNS 6 QEYE) I CosIfn@URN). 1.63-1.68 (m. 7H). 1.44-1.47 (m. 4H).
1.36 (m, 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 (CDCIl;, 500MHz): 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 4.65-4.75 (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)'|: nvz calculated 758.3. founded 758.4.
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2. The conpound according to claim1, wherein: m=0, 1 or 2; nO, | or 2; p =
0O, 1O 2;, =0, I or 2, r =0, 1, 2 or 3; the dashed line "" is single bond or
doubl e bond, respectively; wherein when "-" is single bond, D, F. El and
O are each independently selected fromthe group consisting of oxygen, sulfur,
amno, O -C(Ra)(Rb)- group, respectively; and Rifi is hydrogen, oxygen,

hal ogen atom cyano, trifluo ro net hgamile@h: alkyl, C-Cs al koxy, C-Gs
al kvl t hi o, Cl-C15 al koxycarbonyl, Ci1-Cl5 am nocarbonyl, Cl-Cl5 carbonyl am no,
Co6- C15 arélv C6- %15 ar}lldi o%, C6- 05 aryl oxycarbonyl, or C2-Cl15 heterocyclic
group. wherBirigohcopapind. 308pgouhie bond, D. E. El and G each is independent!ly
sel ected fromthe 15group consisting of nitrogen NO -C(Rc)- group; and Rifi
is oxygen O silihd gymtheRa proRduantdaRearagdeow ae ithei sadepe nid Emarnggle e lfergremhrftionmi t he

group consistin hydr ogen, hal ogen ato cyano, nitro. Cl-C15 al kyl, C -C15
Oyl barryT covied Sha e . ISl fRngs oBaeds &l koxocar bonyl

C6-Cl; aryloxy, C6-Cl15 aryl oxycarbonyl, C2-Cl5 heterocyclic al koxycarbonyl,

C7- C15 hetCenboywxl iyESMS [(M3IB)Ti s/ zadaleplagadi 700 3. Binded 36hét er ocycl i ¢ am no, C6- C15
aryl am no, Cl-Cl5 am nocarbonyl, Cl1-Cl5 am do, Cl-Cl15

am docar bonyl , car bonyl am no. Cl-C15 al kyl sul fonam do, C2 -C15 heterocyclic

sul fonam do, C6-C aryl sul fonam do, or C -C am nosul fonam do group,
respectively; wherein when r = 0, E iExamplehithg, and D is directly linked to

El : L is oxygen, sulfur, -S(0)-, -S(0)2-, carbonyl, or -C(Rb)(Rc)-,

Cl-C(5 al kephydis ofchmbdufdl kipgy. C2- C15 heterocyclyl, C2-Cl5 heterocyclic
al koxy. C-Cl15 am no, Cl-C15 am nocarbonyl, Cl-C15 al koxycarbonyl, C6-C 5

g‘: yld_l. 1%:6- cl 5Tﬁler X\lnﬁl)é i p?orce lre \c\jgts ga{rxel:do ())(L}/tcag'rtlgos%lle ag ru? %ga;tml;ll_e |7g f(g]rl Srcr;,;?a aef\ir(])h O?Xygen

compound 30aq. After purification, 39mg of product 30aq was obtained.

'H-NMR for the product 30aq (CDCls, 500MHz): & 10.08 (s. 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), 4.3-4.44 (m, 2H). 4.29-431 (m, 1H).
3.89 (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 1.26 (s, 9H), 1.05-1.07 (m. 3H). 1.01 (s. 9H). 0.95-0.98 (t. /= 7.5 Hz, 1H). ESI-MS [(M+H)']: m/z

calculated 747.4, founded 747.3

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. /=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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Uis carbon, sulfur, -S(0)-, phosphorus or phosphate; Wis oxygen or sulfur;
30Xi s oxygen, sulfur O -NRa- Ra is defined as in D. E, E1l, and G above; 17 is
nitrogen or CH group; Z is hydroxyl, Cl-Cl15 al kyl, C3-C15 cycl oal kyl,
Cl- C15 al I coxv, C3-C15 cycl oal koxy, G -Cl5 al kyl am no, C3-Cl15 cycl oal kyl am no
, C7-Cl15 heterocyclic am no, C6-Cl15C6-Cl5 aryl am no, C4-Cl5 heteroaryl am no,
Cl-C15 al kyl sulfonam do, C3.-C15 cygh@aplevigul f onam do, C6-Cl15

aryl sul fonam do, CI-C15 al koxy sul fonan do, C3-05 cycl oal koxy sul fonam do.

Cl - C15 al no. sul f ona C3-C15 0..cl oal kyl am no sul fonam do, C6-C15
aryl am nolégﬁﬁla‘?sé%‘éfrﬁowou%lrg@dgé rani do, Cl-C15 thioureido, O -Cl5 phosphate, or

Cl - C15 borate; R and R2 are each independently selected fromthe group
consi sting of hydsogens pfwdhme(was cargchout aCitheGhBeak ly Exangge G:QEOY preparation of

o1 Kyl i mo oo 30-R5E G Ry o R BRECYH AT no, 0o s

aryl am no, G -Cl15 al koxycarbonyl am no, C6-Cl5 atyl oxycar bonyl am no, Cl-Cl5
al kyl sul f onani &d}NMRf@]IEe pmdhabéDJfRdf@DCbnaWﬂ\ﬁﬂz) £29€16 ket B2OGY ¢H).¢.07 (m.

sul fonam do, C6-Cl15 aryl sul fonam do and. Cl - C15 ami nosul_f onam do ) R
Re . RS ot et ZBACYT S (A PondErEl YD sERestbUne 10m the gUBup b SRERSU g of

hydr ogen. - I QX i C
Cl-crs ai e B R P2 0 ' 4522 nchn, St i RO USSR B
C6- C15 ar yiHpm swomalikyl sl (tnhnemn1d£m,(n{JZH¢1456<mﬁmH§>qysql(hp35191I1f41r(am3ﬂ§>13@r(eh CG C15
aryl sul fonam do group; and 127, R8 and R9 are each independently sel ected
from tihe @gHoUROlcbs{nstlilhly k- M}S/HMj@ﬁd m@ycalvolatedi7?.8, fotndefl 7804 omet hyl . C1- C15
al kyl, Cl1-C15 al koxy, Cl1-C15 al kylthio, al koxycarbonyl. Cl1-Cl5 am nocarbm ,
a - ClS car bonyl am no, C6-Cl15 aryl, C6-Cl5 aryloxy. C6-C s aryl oxycarbonyl, and
20C2- C15 heterocyclic group. 3. The conpound according to claim 2,

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, vield: 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, 41 mg of 33a was obtained.

'H-NMR for the product 33a (CDCls, 500MHz): & 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),



wereinn. m=0, 1 or 2;, nO, I or 2, p=0, 1O 2, g=0, I or 2, r =0, 1, 2 or
3; the dashed line " is single bond or double bond, respectively;
wherein when "-" is single bond, D. F. El and (1+ are each independently

selectedfr IS am no, or -C(Ra)(Rb)-
group, resp: g]{“i glg %ggwf?%&?ﬁ ‘E} fllg?’l g%ﬁ‘%’%j"a@ﬁé‘%{fé ogen atom cyano,
trifluoronmethyl, C-Cg alkyl, Cl1-C8 al koxy, Cl-Cs alkylthio, Cl-C8

al koxycar bonyl, Cl1-Cs am nocarbonyl, Cl-Cs carbonyl= no, Co-Cu aryl, C6-Cl2
aryl oxy, C6-Cl2 aryl oxycarbonyl, or % Cl? ]Hgt erocyclic group. wherein \ \ hen
""" is double bond, D. E. El and G eactf*™8'“ndependently selected fromthe
group consisting of nitrogen N or -C(Rc)- group; and RE is oxygen or sulfur.
Ra, Rb andyRbewy & cempbunidnd@bendent |y sel ected fromthe group consisting of
hydr ogen, hal ogen atom cyano, nitro. Cl-C8 al kyl, C3-C8 cycloal kyl, C6-C 12

aryl, G1-Cg al kRx¥ntiefic Hebcaduky/vhdéatricdut QsSthals&%xscﬁrm@ﬂmle,11mo@*e@wioﬁ>@y,
Co- Cu aryl oxycar bom , -C8 heterocyclic al koxycarbom, C2-C heterocyclic

aryl, Cl - C8omapduptl 38h. Adier GRHCgtidne t bng ofjobdwet 33 wo. ob@Bred 2 aryl amno, Cl-Cs
am nocar bonyl, Cl-Cs am do, Cl-C8 am docarbonyl, Cl1-C8 carbomam no, C-Cs 10

al kyl sul f onan @Nh@i@‘f@th@%k%&%ﬁ'(CQC‘@UB{)(Q\VIFIB? @Cb 39%1 Gi3, @WW@U EP@%"F(QP or
Cl - Cs am nosul fonam do group, respectively; wherein when r = i s nothing,

and Dis diH)eECiEI §ln|llH“)k'E@b tro. IH); 6.76 (s. 2H) L669s(sol>Hl)géﬁz (sulHUDB. 06{53( OBy, 5.70800) 2-,

car bonyl, or - ngR I ken Cl -C8 al koxy, C2-Cs_heter ocxcl yl,
C2-Cs het é?%%ﬁ (g 1 k*%%ﬂ()@m )a‘H‘h I en-288. 4 ﬁ&éé}ﬂb&@y* 25 n.-4tg- 4.09 (.

152l Koy caEROM (41512 5@ sn, PIGhe 175 9%k 208, S (FL 3RSy S5 B, 9 OUP:
2H). 1.25-1.29 (m, 6H), 1.05-1.16 (m, 4H). 1.05 (s, 9H), 0.84-0.85 (m, 2H), 0.76-0.79 (m, 3H).
ESI-MS [(M+H)]: nvz calculated 859.4, founded 859.5

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, 21 mg of product 33¢ was obtained.

'H-NMR for the product 33¢ (CDCls, 500MHz): 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), 5.99 (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, 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 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.



T is nitrogen, oxygen or CH U is carbon, sulfur, -S(0)-, phosphorus or
phosphate: Wis oxygen or sulfur; Xis oxygen, sulfur or -NRa- Ra is defined as
in D. E, El, and G above; 20Y is nitrogen or CH group: Z is hydroxyl, Cl-Cs

al kyl. C -Cs cycloal kyl, C-Cs al koxy, C3-Cs cycloal koxy, Cl-Cs al kyl am no,
C3-C8 cycl oal kyl am no C2-C8 heterocyclic am no, C6-Cl2 aryl, C6-C aryl am no,
C4-C12 heteroaryl am no, Cl-05 al kyl sul fonam do, C3-C8 cycloalkylsulfonanldo
C6- C12 ar yHSWVRGnahe ﬁ@dumSS%ClaCkoaéW\@Lﬂ)f@%&&i@dH)c@ﬂ@Bm%t ®ad koxaH). 7.77

Sul £ onam a8, 180 s%ul 1 EAA3. 611 FEniR B0 ©84 e st ST Ve TeRTautat oo
O - CB phospake.1ors Elnfe B1Porsale: 1R A0 Ar exeagh (hﬁ%pem@zemi YmSGhect ed

fromthe group conS|st|ng of hydrogen, hydroxyl, am no,

cycl oalskyll, 2601m0${)allkbxy19 G3- @9). cy@:ﬂ oab I(m(yoH)ODgi;B 8&|(hD>Q3FDan6nM9 (nﬁ;l 3106

al kyl am no, C cIoaIk | am no, -Cs heterocyclic am no, Co-Cu arylam no,
Cl - Cs aIké%@é@?BBﬁ?ﬁdN@ﬁ&a @9m¢§29éH¢W%Vé§?%bnylanlno Cl - Cs al kyl sul f onani do,
C3- C8 cycl oal kyl sul fonam do, C2-C8 heterocyclic sul fonam do. Co-C

aryl sul fonam do, and C1-C8 am nosul fonam do group; R3, R4, R5 and Fe are
each i ndependently sel ected fron1theﬁgg gglqgnsisting of hydrogen, hal ogen,
hydr oxyl, cyan, nitro, G - C8 al kvl . cycl oal kyl, Cl-Cs al koxy, Cl-Cs
alkylanin CB het er cysgl m no, C, Cl, aryl,arylam no, Cl-Cg

al kyl sul f%h&‘ﬁ?z C&‘“P@% et fF‘Haycl i ¢ sul fonani do, and C6-C12 aryl sul f onani do
group; and Fe and R9 are each independently selected fromthe group
consi stdi ng of Hibzm\@g@ﬁc pogetes war ¢arieed qut pf tha sroeret inyxam@le- 184 fail eyiaratich-oCs

Car bony! anF B SERST GFCIS TRA AP NE COEAS! 3T PEONG Ryl . and' O Cs

het er ocyclic gr oup. 4. The conpound according to claim 3, mhereln m= 1 or 2;
'H-NMR for the product 33-Ref (CDCls, 500MHz): & 9.28 (m. lH) 8.75 (s. IH), 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
15 (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,
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.



n=1o0r 2; p=1;, 159 = 1; r=0, 1 or2; the dashed Iline " is a single bond or

doubl e bond; the dashed line " " linked to the cycl opropyl am nocarbonyl group

i nside of the macrocyclic ring is a double bond; 20the dashed line "-"" |inked

to 12.11/ is a single bond, and 12.11/ is H the dashed line'-- is a single

bond in the tricyclic ring consisting of D, E 6- and other cyclic groups; D

and G are each oxygen; E and El are each -Cl-12-, respectively; wherein when r
=0, Eis nothing, and Dis direct§$m¥#%%@@LﬂéiEl Lis -CH2-;: Tis Nor CH

11 is carbony W, or CH; Z is hydroxyl, C-C6

al koxy, CI-CB aﬁ%&ﬁ£§wggﬁgﬁgggd%¥H?ﬁﬂngg%h§ngyIsulfonanldo or C6-Cio

aryl sul f onam do group: R is qu;ogen Cgs ko arylam no, G -C6

al koxycar bonyl am no, C2-C6 heter cy | ilc ami no, |} %ﬁalkylsulfonanldo or

C6- C10 aryl sul f onami do, and wﬁ/ wﬁﬂ 2 &

stereoisomers, solvates, hydrates, tautomers, esterification or amidation prodrugs.
pharmaceutically acceptable salt, or mixtures thereof,
Wherein:

m=0.1or2;

n=0,1o0r2;

p=0.1o0r2;

q=0.1o0r2;

r=0,1,2or3;

group consisting of oxygen, sulfur, amino. or -C(Ra)(Rb)- group. respectively: and R" i

oxygen, halogen atom, cyano. trifluoromethyl, C;-Cyy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C1-Cy alkoxycarbonyl, C1-C,y aminocarbonyl, C;-Csy carbonylamino, Cs-Coy aryl, Cs-Csp aryloxy,

Cs-Cop aryloxycarbonyl, or C»-Csy 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;-Csy alkyl, C3-Csy cycloalkyl, Ce-Cop aryl, C1-Cop alkoxy, C1-Coy
alkylthio, C-Cy alkoxycarbonyl, Cs-Cop arvloxy. Cs-Cop aryloxycarbonyl, C>-Coy heterocyclic
alkoxycarbonyl, C>-Cyy heterocyclic aryl, C1-Cyy alkylamino, C>-Csy heterocyclic amino, Cs-Coy
aryl amino, C;-C5y aminocarbonyl, C-Cyy amido, C;-Cyy amidocarbonyl, C;-C»y carbonylamino.,
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is hydrogen,



R2, R R4, R5 and |le are each FL R7, Rs and RO are each H. 5. A conpound
represented by the formula Ha and Hb: 99ee N(E), Fie:c Ha or stereoisoners,
sol vat es, hydrat es, taut orrers esterification or am dation prodrugs,

Ehab"a‘ie‘é?d | LY BRSRLAR! €. 22l Ly ot m it es Lere %fé”@%ﬁawob%n% G doupl &

bond, resggﬁﬁdsmgjn}{mldb g\m{*}u)efeglge@uvg':\en "-" is single bond, D. E and G are
each i ndependently sel'ected fromthe 15 group consi sting of oxygen sul fur,
am no, - C( RagréiRtmhen group js Iroﬁmp@and Dad YirecantnlREto ES hydr ogen, oxygen,

hal ogen atom cyan, trifluoroneth

Y. Ol-C20 alkyl  Cl-C70 al koxy, Cl-.C70
al kyl thio, o Lexovaskss{isastdnyOantabriak 9o riyK] )(Ba)rb%n%a%%éy 1@@&9\\ary|
C6- C20 ar)e

ny. Cr70. het.e clic
wherei i viban st 1elRe g, X DR el G e Rl Wb ErBRT R Gl ect e

fromthe 209k@umoaANSI-61,iand. @LtcHiakIAagest A\L©F aryekRatrondlr Q6. and RE i's oxygen
or sulfur. Ra. Rb and Rc are each mdependent[y sel ected fromthe group

consi sting ofrlhytdtroggen\\gleabo@Hn atom cyano, nitro, Cl-C20 al kyl, C7,-C20
cycl oal kyl, Co-C20 aryl, C-C20 al koxy, Cl-C20 al kylthio, Cre20
al koxycar bonﬂIS CE‘QO‘Csﬂlﬁé{r ﬂ%&ypho?%lo@?@r ByPI& car bonyl , C2-C. 70 heterocyclic

al koxycar bon erocyclic aryl, C -C 0 alkyl am no, C2-C20
het er ocycl i cxg}rsi()%g&zég @gg aryl am no, G - C20 ami nocar bonyl, C -C20 am do,

C1- C, Opani docRIipeRykn. stltr GMIR- bR ABTiMa as ifdD - ICTO. @b kytsyé:f ona_m' do, C -C20
het er ocycl i ¢ sul fonam do, C6-C20 aryl sul fonam do, or Cl-C20 am nosul f onam do

group, respecYiiymirggen or CH group:

Z is hydroxyl, C;-Cyy alkyl, C3-Cyy cycloalkyl, C-Cyp alkoxy, C3-Cop cycloalkoxy. C1-Co
alkylamino, C;-Cy cvcloalkylamino , C»-Cop heterocyclic amino, Cs-Coy aryl, C4-Cop arvlamino,
C4-C2o heteroarylamino, C;-Cag alkyl sulfonamido, C3-Ca cycloalkylsulfonamido, Cs-Cag

P arylsulfonamido, C;-C» alkoxy sulfonamido, C3-Cz cycloalkoxy sulfonamido, C1-Czg alkylamino
sulfonamido, C3-Cyy cycloalkylamino sulfonamido, Cs-Co arvlamino sulfonamido, C;-Csy uramido,
C1-Cy thioureido, C;-Co phosphate. or C1-Cyy borate;

R' and R? are each independently selected from the group consisting of hydrogen, hydroxyl,
amino, C;-Cyy alkyl, C3-Cy cycloalkyl, C1-Cyy alkoxy, C3-Coy cycloalkoxy, C;-Coy alkoxycarbonyl,

20 C1-Cyp alkylamino, Cs-Cyy cycloalkylamino, C»-Coy heterocyelic amino. Ce-Cop arvlamino, C-Csy
alkoxycarbonylamino, Cs-Cay arvloxycarbonylamino, C;-Czy alkylsulfonamido, C3-Cag
cycloalkylsulfonamido, C»-Czy heterocyclic sulfonamido, Cs-C2 arylsulfonamido, and C;-Cx
aminosulfonamido group:

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

. halogen, hydroxyl, cyvano, nitro, C1-Cy alkyl, C5-Cyp cycloalkyl, C1-Cyy alkoxy, C;-Csyy alkylamino,
C5-Cy heterocyclicamino, Cg-Coy aryl, C¢-Cop arvlamino, C-Cyy alkylsulfonamido, Co-Co
heterocyclic sulfonamido, and Cs-C2o arylsulfonamido group: and

R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano.
nitro, trifluoromethyl, C1-Cyy alkyl. C1-Cay alkoxy, C;-Cag alkylthio, C;-Ca alkoxycarbonyl, C;-Cag

30 aminocarbonyl, C;-Cyy carbonylamino, Cg-Cs aryl, C¢-Cop aryloxy. Ce-Cop arvloxycarbonyl, and

C>-Cy heterocyclic group.



wherein when r = 0, Eis nothing, and Dis d redly linked to El: Wis oxygen
or sulfur; Xis oxygen, sulfur or -NRa- Ra is defined as in D, E and G above;

17 is nitrogen or CH group; Z is hydroxyl. CI-C20 alkyl, C 3-C 20
cycl oal kyl , 70 al kox ‘% gcloalkoxy, al kyl am no. C3-C20
cycl oal kyl ami fio" € 27E3Y %?%F%% ng mno. CB6-C20 aryl, ©C6-C20 nyl am no,

C4- C20 hetquﬁ{ylanlno G -Cr0 aIkyI sul fonam do. C3-C70

cycl oal kyl sul fonam do, C6-C20 10 aryl sul fonam do, Cl-Cm al koxy sul fonam do,
C. - C70 cycl oamkoxy @atlt hnam do, al kyl am no sul fonam do, C3-C20 cycl oal kyl am no
sul fonam do, C6-C20 aryl am no sul fonam do. Cl-C20 uram do, thioureido, G -C70
phosphate, ornTI-EMiborate; R3, R4, R5 and re are each independently sel ected
fron1the grou _Go S|?t|ng of hydrogen, hal ogen, hydroxyl, cyan, nitro, Cl-C20
al kvl . “C3- C20 cycloat’kyl, G -Cr0 al koxy, G -Cr0 al kyl am no, 15 C2-C20

het er ocycl i cagi=mo) o8- C20 aryl, C6-C20 aryl ami no, Cl-C20 al kyl sul thnam do,

C2- C20 heterocyclic sul fonam do, and C6-C70 aryl sul fonam do group; and R7,
R8 and R9 arerefchiondependently selected fromthe group consisting of

hydrogen, cyano, nitro, trilluoronethyl. C -C 20 alkyl, C-C 20 al koxy, Cl1-Cr0
al kyl t hi o, al kb §lasRehbing === 2 Hislehona of double hosg re%%ﬁlyram no, C6-C, 0 aryI

C6- C, 0 nyl oxy myl.o r i's
i G- o al kR e R B MG e R G R

al kyl c@ar bcgmdp,coﬁdls}ﬁagwﬁa{\lg@mx{ufur%lﬁa Qramadaquagm?n&bpeaﬂul@w. and Rtﬂqm3la@c5gxéh,

C6- C20 aryl sul fonyl, al kyl am nosul fonyl, cycl oal kyl am nosul fonyl, C6-C70
arylanino@uh#mnyﬂpgmrm®®=@2®0heﬂbmamyﬁbﬂcéﬁﬁno@hﬂf6h$hs@H@&p.CrCu alkylthio,

C1-Cy5 alkoxycarbonyl, C1-C;s aminocarbonyl, C;-C;s carbonylamino, C4¢-Cy5 aryl, Cs-C,s aryloxy,

Cs-Cy5 aryloxycarbonyl, or C,-C;s 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;-C;s alkyl, C5-Cys cycloalkyl, Cs-Cy5 aryl, C1-Cys alkoxy, C1-Cis
alkylthio, C-Cys alkoxycarbonyl, C¢-Cy5 arvloxy. Cs-Cys aryloxycarbonyl, C>-Cy5 heterocyclic
alkoxycarbonyl, C>-Ci5 heterocyclic aryl, C-Cy5 alkylamino, C»>-C;s heterocyclic amino, Cs-Cis
aryl amino, C;-C;s aminocarbonyl, C-C5 amido, C;-C;s amidocarbonyl, C;-C;s carbonylamino.
C1-Cys5 alkylsulfonamido, C» -Cj5 heterocyclic sulfonamido, Cs-Cy5 arylsulfonamido, or C;-Cs
aminosulfonamido group, respectively:

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

L is oxygen, sulfur, -S(0)-, -S(0),-. carbonyl. or -C(Rb)(Rc¢)-, C;-C;s alkenyl, C1-C;5 alkoxy,

25 (C5-Cys heterocyclyl, C>-Cys heterocyclic alkoxy, Ci-Cis amino, C;-Cys aminocarbonyl, C;-C;s
alkoxycarbonyl, Cs-Ci5 aryl, Cs-Cy5 arvloxy, or C¢-Cys arvloxycarbonyl 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:



6. The co
0, 1, 2 o

npound according to claim5, Wwerein: p =20, | or 2; g=0, 1 or
r 3; 30the dashed line "-'S is single bond or double bond,

respectively; wherein when "-" is single bond, D, F. EIl and 0 are each

tl t f the.110 i f | f
(o) Z 38T Cepmbbiars SATHRGG: Aarager - SEogBh it en at om
Cyano t riafihy 1&9{1&{@1&5{ @\ clehnGhRiR! I@d&; ﬁéter%%h@-luﬁf%)’& &l a@l"'—C@ 1|s<)ﬁl\¥amu§b C1- C15

|ndepende

- (Ra)

al koxycar

bonyl , 5 "am nocar bonyl , CI5 carbonyl am no, C6-Cl15 aryl,

Co6- C15 aryhathaﬁbmfmﬁmﬁwylﬁxMﬂaﬂhﬂﬁmmnMOrCGQsGﬁﬁoﬂkﬂ@MbmymHmd%gh@up

wherein \

\ hen "-" is double bond E. and G each is |ndependently

2;r

sel ect ed ﬁlr\é%wfpﬁ@né? &Jpﬁle@lh%\\ﬂllfﬁ@nwo \E tCrlo‘@éWaNOb‘r Stdfe(%l)io %r%mﬂl\‘ IARHORI fi s

oxygenor _s

ano

cycloalkykh4§pm§m§§% @;@th%g%Mw &&3Q§§b@h@ylthlo al koxycar bonyl , C6-C15
nyl oxy, C6-Cl5 aryloxycarhonyl C7-Cl15 heterocyclic alkoxycarbonyl C2- C15

het erocyclic RfymIrﬁneﬁmﬁuabm#H@mhmdgdﬂﬂﬁ@ﬁﬁmhwﬂwﬂmuyﬂmgwfhnhmanlﬁﬂmﬁiB aryl
Cl ami nocar honyl, Cl-Cl am do, Cl-Cl5 am docarbon car bonyl am no,

am no, Cil-
Cl1-C15 al
arylsulfo
r =0, EI
XIS oxyge
ni trogen

15

25

30

@91%?& frreindd @ ey C@P@\‘h@tl&l@é‘bg\“r E-6ui eRaR - la&‘fﬁ‘ carbonyl.
1 5
'E?”E Ho@ Ky l%nng C Cé c%H) \,r 1 E}‘l§r¢n& R%tglro(c-)\"éﬁl‘; aﬁl@V\? a?\lé/ﬂnnwr Slluln

and s oxygen or

when
fur;

@ll\o§}ﬂaftiéh§ l@ﬂintroNB@CDB@léx’%eﬁﬁ@ﬂﬂtﬁiﬂn@Qﬂ@]s Bxviklfohmidand.-G;above; Y is

or CH group;
cyvcloalkylsulfonamido, C»-C;s heterocyclic sulfonamido, Cs-C;s arylsulfonamido, and C;-Cs

aminosulfonamido group:

R*. R*, R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyvano, nitro, C;-C;s alkyl, C3-Cjs cycloalkyl, C;-Cys alkoxy, C;-C;s alkylamino,
C»-Cys heterocyclicamino, Cs-Cjs aryl, C4-Cs arylamino, C;-Cjs alkylsulfonamido, C>-Cs
heterocyclic sulfonamido, and C¢-Cys arylsulfonamido group: and

R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano.
nitro, trifluoromethyl, C1-C;s alkyl, C1-C;s alkoxy, C;-Cys alkylthio, C;-C;s alkoxycarbonyl, C;-C;s
aminocarbonyl, C-C;5 carbonylamino, Cs-Cys arvl, Cs-Cs arvloxy, C¢-Cis arvloxycarbonyl, and
C>-Cy5 heterocyclic group.

3. The compound according to claim 2,
werein:

m=0.1or2;

n=0,1o0r2;

p=0.1o0r2;

q=0.1o0r2;

r=0,1,2or3;

group consisting of oxygen, sulfur, amino. or -C(Ra)(Rb)- group. respectively: and R"

oxygen, halogen atom, cyvano, trifluoromethyl, C;-Cs alkyl, C,-Cs alkoxy, C;-Cs alkylthio, C-Cs
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Z is hydroxyl. Cl-C15 al kyl, C3-C15 cycl oal kYl, C1-C15 al koxy, C3-Cl15

cycl oal koxy, Cl1-C15 al kyl am no, C3-Cl15 cycl oal kylam no C, -Cl5 heterocyclic

am no. C6-Cl5 aryl, C6-Cl5 aryI am' no, 21) C4- C15 heteroaryl am no Cl- C15 al kyl
sul fonam d

C301 yloalk Cl15 aryl sul fo
2 koxy surneeitgs: B RRea R%y SlhordhameastCeith £ Xyt B
sul f onam dg6G3arbdiR 1. W@L@%ﬂ@ér@&bl‘f@gc&ﬁﬂ fonam do, C6-C aryl am no sul fonam do.
Ci - C15 urarii do, C1-C15 thioureido 1- C15 phosphate, or Cl-Cl5 borate; R3, R4,

R5 and R6 ar ewhaein whedependedbdtye ek ebt BEE'fandi6 ¢k isgndippndeoths kedciergironf the
hydr ogen, 25 hal o hydr ogrp I\{ nitro, Ci1-C15 al ka C3-C15 cycl oal kyl,
Cl- C15 al 154y, 00'@18 ms BRSPS ﬁegr@klbéwﬂ daﬁ’f\rsén 0@61 fof 5 aryl c C

aryl ani’no, al k | f m do. 05, het er,0 . 2= Cu

aryl sul f onam %osﬁg{’r%ﬁﬁ Y edm %elﬁfde"gé Selecgé/ Om the gml hcofls’rllS m%é) @‘ ?% V' sel ected

fromthe grEUM £8ASHELd. A8 -byfkagenc, @siéﬁiaﬁt\l méicnpamt ci-tl wesanetlayl . C -C 5
alkyl, CI1-C 15 al koxy, Ci-Cl15 alkylthio, C, -C, 5 al koxycarbonyl, Cl-C15

ani nocar bahylthioGr' - GlBkeardsbmmyl. &iilhoaryIo8y. Cs8- 1antyloxy @630@ ECaCyhﬂwp\d% C15
aryl oxycarbonyl, and C2-C is heterocyclic grou is H Cl-Ci5 al kyI

C3-Cl15 cy@llﬁaﬂeghomlcﬁv-@ éieﬁmchc@@l 5k %la?ﬂv-%a h@w%ﬂt&ﬂwm (@Cicas!

2ty st orge- Gy Rl EEKCEARANY ¢ EatePitt SRR SRERAMly.

Co- 015 ar mham]mﬁuhd@@ymg mer@clﬁlﬁufb@&lﬂa@@rdls ﬁamllmmicfoowm @y oup. 7 " The
conpound according to claim6, wherein: p=0. | or 2; g=0, 1 or 2; r =0, 1,

2 or 3; t hemdn?slfm]dmidor&oull l‘eswestlmlwgl e bond or doubl e bond, respectivel y
R ndependently .
o 0P, ¢ coBeCh ol S IO P PRI, o OO
al koxycar lgory!l het€iocyesy am-NQChdoAYlic 2@130\538 Garsbenb= NG @ictarbeyl., 05 C12
aryl oxy, CO-Cl2 15aryl oxycarbonyl, or C2-Cl2 heterocyclic group.
15 alkoxycarbonyl, Cs-Cy2 aryl, Cs-C)2 aryloxy, or C4-Cy2 arvloxycarbonyl 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;-Cs alkyl, C3-Cs cycloalkyl, C;-Cg alkoxy, C3-Cs cycloalkoxy, C1-Cs
alkylamino, Cz-Cs cycloalkylamino . C»-Cg heterocyclic amino, Cg-Cy2 aryl, Cs-Cj2 arylamino,
C4-C1> heteroarylamino, C;-Cs alkyl sulfonamido, C;-Cs cycloalkylsulfonamido, Cs-C»
arylsulfonamido, C;-Cs alkoxy sulfonamido, C;-Cs cycloalkoxy sulfonamido. C;-Cs alkylamino
. sulfonamido, C;-Cs cycloalkylamino sulfonamido, C¢-Cy> arvlamino sulfonamido, C;-Cg uramido,
C-Cg thioureido, C,-Cg phosphate, or C;-Cs borate:
R' and R” are each independently selected from the group consisting of hydrogen. hydroxyl,
amino, C;-Cs alkyl, C3-Cs cycloalkyl, C;-Cs alkoxy, C3-Cs cycloalkoxy, C;-Cs alkoxycarbonyl,
C1-Cs alkylamino, C;-Cs cycloalkylamino, C»-Cg heterocyclic amino, Cs-C)2 arylamino, C;-Cs
30 alkoxycarbonylamino, C4-C)» arvloxycarbonylamino, Ci-Cg alkylsulfonamido, C;-Cs

cycloalkylsulfonamido, C>-Cs heterocyclic sulfonamido, C¢-Cy2 arylsulfonamido, and C;-Cs
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wherein \ \ hen "-" is double bond, D, E, EIl and G each is independently

sel ected fromthe group consisting of nitrogen N or -C(Rc)- group; and Rifi is
oxygen or sul fur. Ra. Rb and Rc are each independently selected fromthe
group consi sti of . hydrogen, hal ogen atom cyano, nitro. G -Cs al kyl, C3-C8
cycl oal kylafmlt?é{ﬁ%fﬂm C{Bﬁr?llp(:l -Cs al koxy, Cl-Cs alkylthio,al koxycarbonyl. C6-Cl2
aryloxy, C6- Qo g yh'oxy RALRAAN indplndeBilNERIATNE IhE ol CX¥EAR DMK Urogk - C12

het erocyclic aryl, G -Cs al kylamno, C2-C8 heterocyclic am no. Co- aryl

am no, Cl-h@Bganhnbeal wymyl. nitiGl €E6;s akyldos-CGy<B8lkalCgog aikbonyl-( atkplanydcan no,

Cl1- C8 al kyl sul fonam do,  C,-Cs heterocyclic sul fonam do. C6-Cl,

aryl sul f oftarfisdgterasielicamiog. Gnf ndsill Godraaitienieg: Surs s abskspléenamids {>-Canher ei n when r

= 0, E’is nathing, and D is red y.linked .to El: is oxygen or sulfur; Xis
oxygen,  surple g sl Spf fEE RS Bolrandy ' © 00 8% noves Y s

ni trogen or G QY QMR ofe bieh MRdp@ltly ©lected fdhkné gro@?t&%isﬁﬂ§bﬂ%ldl‘(%€m, &hioCs
al koxy, C3-C8 cycl oal koxy, 30 al kyl am no, C3-C8 cycl oal kylam no C, -Cs

het er ocycnit. anfluvooméivl OL 2Camikly], (@8=:CllRoxar ¢1-&matkglthine€ eCoatkyikambooyl, Cl-CCy

al kyl sul fonam do, C3-C8 cycl oal kyl sul fonam dg, C;,-Cl2 arylsulfonamdo, C -Cs
al koxy sulProiesibes]l ©3Ccsbyelagunrk dwyt s dnt-ohafizdsylow: Lo aprinasabrnl. and

sul f onam do, - gycl oal kyl am no sul fonam do, C6-Cp aryl am no sul f onam do.

G -C8 uracr¢i(g(%,q‘}étél&:%étgpé &%Urei do, Cl1-C8 phosphate, or Cl-C8 borate: Rl and R2
are eaoh i ndepengenhippuselestiad «f £19m 3. he group consisting of hydrogen,
hydroxyl, am no, Cl1-C8 al kvl C3-C8 cycloal kyl, C -Cg al koxy, C3-C8

cycl oal koxyhere@reg al koxycar bonyl, Cl-Cs al kyl ami no, C3-C8 cycl oal kyl ani no,
C2-05 heterocycl jc am no, C6-Cl2 arylam no, Cl-Cs al koxycarbonyl am no, C6-C17
aryl oxycar boné’i‘a rn?o', Cl - Cs al kyl sul fonam do, C3-C8 cycl oal kyl sul f onam do,
C2-C8 heterocycljig,sul fonam do. C6-Cl2 aryl sul fonam do, and Cl-GCs

am nosul fonam do group; '5

p=1;
15 q=1;
r=0,1o0r2;
the dashed line “===="" is a single bond or double bond:
the dashed line *“ === linked to the cyclopropylaminocarbonyl group inside of the

cyclic groups: D and G are each oxygen; E and E' are each -CHs-. respectively:
wherein when r = 0, E is nothing, and D is directly linked to E";
L is -CHa-:
25 Tis N or CH;
U is carbon:
W and X are each oxygen:
Y is N or CH:
Z is hydroxyl, C;-Cs alkoxy, C;-Cs alkylsulfonamido, Cs-Cs cycloalkylsulfonamido or C4-Ciy

30 arylsulfonamido group:



R4 R and R6 are each independently selected fromthe group consisting of

hydr ogen. hal ogen, hydroxyl, cyano, nitro, Cl-Cs aIkyI C3-C8 cycl oal kyl ,

Cal koxy, C-Cg alkylanino C2-C8 heterocyclicanino -Cl2 ant C6-C1,

arylam no, G ;Cs a Isu f nam.do, eter |IC S m do,. and C-C

2r o oul T onar Bordatiet anaC RAn g -y P SR irhenbrtioR Fy U 38 1 v om
t he grOUp(ﬁQﬂ%ﬂ§khﬁ&mﬁﬁ&hXQC€Q%QWHQM@Hﬁmd35m@'tro trifluorometh):1, C-GCs

al kyl, Cl-Cs al koxy, - hi o, Cl-Cs al koxycarbonyl, Cl-Cg

am nocar bonyl R*. @' KbRbanhﬁnyéanhHo C6-C12 aryl, C6-Cl12 aryloxy, C6- C12
aryloxycarbonKL .and 2-C8 heterocycllc group. 8 The conpound according to
claims 5-7 Rered Ri geppchdf - c8 al kyl, Cl1-C8 al kyl carbonyl, G -Cs

alkoxycarbony C6; C12 aryl oxycarho havi ng t he formul a
20sel ect ed fr%nltheaFUWWHgﬁ?n Cﬁhgﬁ%ﬁém> I%' H?B ‘'SM14v: o oHH11l OH,

O, NyN "s", r-OH O --A SN@l4sSN¢%4tSNF¢Av %0 The conpound according to
claim7, wherein: P =1; cl 1: oF 2; the d; hels a single bond or
doubl e bond: the dashed line Wﬁ/ d_to thew aylanlnocarborlyl group
is a double bond: the dashed i Ilnked to )R spa single bond, and Rl is

H the dashed line "is a S|lee bgnd in the trlcycllc ring consisting of D. E
El, G and ot her

R4

IIa 1Ib

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;

10 .
is hydrogen,

15 group consisting of oxygen, sulfur, amino. or -C(Ra)(Rb)- group, respectively: and R
oxygen, halogen atom, cyano. trifluoromethyl, C;-Cyy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C1-Cy alkoxycarbonyl, C1-C,y aminocarbonyl, C;-Csy carbonylamino, Cs-Coy aryl, Cs-Csp aryloxy,
Cs-Coo aryloxycarbonyl, or C»-Cag heterocyclic group.

20 group consisting of nitrogen N or -C(Rc)- group: and RYj

is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom. cyano. nitro, C;-Csy alkyl, C3-Csy cycloalkyl, Ce-Cop aryl, C1-Cop alkoxy, C1-Coy
alkylthio, C-Cy alkoxycarbonyl, Cs-Cop arvloxy. Cs-Cop aryloxycarbonyl, C>-Coy heterocyclic
alkoxycarbonyl, C>-Cyy heterocyclic aryl, C1-Cyy alkylamino, C>-Csy heterocyclic amino, Cs-Coy

25
aryl amino. C;-C»y aminocarbonyl, C;-Ca amido, C;-C» amidocarbonyl. C;-Cay carbonylamino,
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cyclic groups; D and G are each oxygen; E and El are each -CF12-,
respectively; wherein when r =0, Eis nothing, and Dis directly linked to
E'; Wand X are each oxygen: 15Y is N or CH Z is hydroxyl, Cl-C6 al koxy

0 5 A TR S LR 2, s o
Cl- C6 al khindstifdaBmalokoybiparddaniely- C1- C6 al koxycarbonyl, or a group having the
fornula selected fromthe structure SM14a to SM14v of claim8. 10.A
conpound r epr ebesinecheby=t0hE isf rothing, andvh iQfirdetly bnked tdB':1 1 i aBi b wherein: p = 0, 1
o 2 a=0 | Woig O%gen or sulfur;
5 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;-Cag alkyl, C3-Ca cycloalkyl, C1-Ca alkoxy, C3-Cao cycloalkoxy. C1-Cag
alkylamino, C3-Ca cvcloalkylamino , C»-Cag heterocyclic amino, Cs-Cag aryl, C4-Coo arvlamino,
C4-C2o heteroarylamino, C;-Cag alkyl sulfonamido, C3-Ca cycloalkylsulfonamido, Cs-Cag
arylsulfonamido, C;-Cyy alkoxy sulfonamido, C;-Cy cycloalkoxy sulfonamido, C1-Cyy alkylamino
sulfonamido, C3-Cyy cycloalkylamino sulfonamido, Cs-Co arvlamino sulfonamido, C;-Csy uramido,
C1-Cy thioureido, C;-Co phosphate. or C1-Cyy borate;
R*. R*, R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyvano, nitro, C;-Ca alkyl, C3-Cz cycloalkyl, C1-Cao alkoxy, C;-Cag alkylamino,
C1-C2o heterocyclicamino, Cg-Ca aryl, Cs-Cap arvlamino, C-Cxy alkylsulfonamido, Co-Cag
heterocyclic sulfonamido, and C¢-Cop arylsulfonamido group: and
R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano.
nitro, trifluoromethyl, C1-C,y alkyl. C1-Cyy alkoxy, C;-Csp alkylthio, C;-Csyy alkoxycarbonyl, C1-Csyy
aminocarbonyl, C-Cyy carbonylamino, Cs-Coyy aryl, Cs-Cop arvloxy, Ce-Co arvloxycarbonyl, and
20 Cy-Cyp heterocycelic group.
R'"is H. C1-Cy alkyl, C3-Cag cycloalkyl, C-Cag aryl, C4-Cao heteroaryl. C1-Cay alkylcarbonyl,
C1-C2 alkoxycarbonyl, Cs-Ca aryloxycarbonyl, C;-Ca alkylaminocarbonyl, Cs-Czo arylsulfonyl,
C1-Cy alkylaminosulfonyl, C;-Cyy cycloalkylaminosulfonyl, C¢-Cop arvlaminosulfonyl, or C;-Coy
heterocyclicaminosulfonyl group.
25 6. The compound according to claim 5,
Wherein:
p=0.1o0r2;
q=0.1o0r2;
r=0,1,2or3;
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r =0, 1, 2 or 3; the dashed line "_" is single bond or doubl e bond,

respectively; wherein \\ hen "-" is single bond, D. E, El and 6- are each
i ndependently selected fromthe group consisting of oxygen sul fur, am no, or

Rb t d d I t
cyane {1 TG P PR RO, o a3 RY R o e S B R g™
al koxycar bopyl,, ﬁﬂbgm%ao B¥dno. §rimfeAindi bonyl.amano.c, @?) Qﬁ%\@rcyﬂ chér\\Q%Q)
aryl oxy, ©C6-C20 aryl oxycarbonyl, or C2-C70 heterocyc ic group. wherein

when -" i € daublkexybahohyl D;-G; al’ﬁlnoeembimﬁeiaﬂ]; sarbangppd €0, yarsleCeClsedylbxsom t he
group consj sti ng of nitrogen Nor -C(Rc)- group; and Rl is oxygen or sulfur.
15 Ra. Rb Garfds melogy@rbearhof e BAg@RTly skuiPect ed fromthe group consisting of

hydr ogen, hal Qgen atom..cyan n|tr ycI 0 | . . Co-C20
aryl, Cl - C20 AI'Kox “he’b a?lk Dq&lé%% f(l)>i<sylgae enﬁ Se&%%&kf}f/) ithyI oxy,

C6- C70 ar k& )66&’5&39@1 ¥ nitrbZen®7 6 NeROL BGU Iah@Ra)llk@s& @BIbsQlﬁw C2- C20
heterocyc?gl c})f)aryl %‘: ggcz Czjg%het %(réo%ycl ic am 5r%g Co- Cm aryl amno, G -C20

am nocar bonyl Rarﬁbdmd RChs Gl ind pped daaly s exydd, frch ﬂ@y@@rcbmwﬂngnf malrog20. C1- C70
al kyl sul t hnam do, C2 -C40 heterocyclic_ sul fopam do - C20 ar yI sul f onam do, or

Cl - C20 ani ﬁlagwt%ﬁaqwmn{jﬁ%ﬁp braé\gb&tqlv@wﬂ%&pé{lnawghCrw Ukogy: @68 not hi ng,
d D I f
an s qllxNEgB (¥1Rabmf%g} %ll ne Cé' -Sar\%é\)(ge)- 3 ar\%&\é %%8181, Cv-Cjz-gits}roc%ll@ oxygen,

sul fur, I'S ni trogen

or CH gr OWRoxycarbonyl. Ci- @bhwf&ch an¢lclcclzaualahwo (G35 GRr 66l Ohiky | G-G1 - C20
al koxy, C3-C20 cycl oal koxy, G -C70 al kyl am no, C3-C20 cycl oal kyl amino , C7-C70
het er ocy claind ammon©:-CGanBrGakpyy . A C,€8mER0 @r?laatmldmarbml C6C hetrberydmyhani no,

Cl-C70 al kyl s fo mdo C70 cycl oal kyl sul f onam do, - C20

aryl sul fogfﬁlaak' epiday ‘ES %y he(sf Cbﬂ&rﬁ‘% s%zgﬂz%‘ﬁl&%&law or C1-Cis

sul f onam ¢, lﬁYJnﬁﬁﬂ g) eg&qmeq\o C3- C20 cycl oal kyl am no sul f onam do, C6- C20
aryl am no su f onanm o, ur m do, .

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:
Z is hydroxyl, C;-C;s alkyl, C5-C;s cycloalkyl, C-Cys alkoxy, C3-Cys cycloalkoxy, Ci-Cis

alkylamino, C;-C;s cvcloalkylamino , C»-C;s heterocyclic amino, Cs-Cs aryl, C4-Cys arvlamino,

* C4-Cy5 heteroarylamino, C;-C;s alkyl sulfonamido, C;-C;s cycloalkylsulfonamido, Cs-C;s
arylsulfonamido, C;-C;5 alkoxy sulfonamido, C3-Cis cycloalkoxy sulfonamido, C;-C;s alkylamino
sulfonamido, C3-C;s cycloalkylamino sulfonamido, Cs-Cj5 arvlamino sulfonamido, C;-Cs uramido.,
C-Cys thioureido, C-C;s phosphate. or C1-C;s borate;

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

25

halogen, hydroxyl, cyvano, nitro, C1-Cs alkyl, C5-Cys cycloalkyl, C1-C;ys alkoxy, C;-C;s alkylamino,
C>-Cys heterocyclicamino, Ce-Cs aryl, C4-Cys arylamino, C;-C;s alkylsulfonamido, C>-Cs
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;-Cys alkylthio, C;-C)s alkoxycarbonyl, C;-Cjs
30 aminocarbonyl, C;-Cs carbonylamino, C4-Cs aryl, C¢-Cys aryloxy. Ce-Cys arvloxycarbonyl, and

C>-Cy5 heterocyclic group.
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C,-00 thioureido, C-C20 phosphate, or CI-C20 borate; "4 R, R5
and R6 are each independently selected fromthe group consisting of hydrogen,
hal ogen, hydroxyl cyano, nitro. Cl-C20 aIkyI C3- C20 cycl oal kyl , CI-C20

al koxy, Cl- 1 a terqc am no,
Cl- C20 al kyl 'F%ﬁ?rh dbgﬂp%zccg @%g Meraey %Cg%?{ﬁ%hﬁ%d% @B

aryl sul f o, 911\9{\‘2%011\@”@6 C1s arfRbxy chiBo] @'1 B% aﬁf\fanﬁ%arﬂoﬂ\qe@ﬁ@%%ﬂ{lwfoﬁeﬂ ect ed
fromthe group consisting of hydrogen, ‘cyano, nitro, trlfluoronethy - C20
al kyl, Cl1<(GZQ; alkklexynosDbnd, 0-&hkyhkh&@hnﬁmxﬁmﬁnBdeXyaakhnmyhumﬁnkmdbahbonyI.
Cl- C20 carbonyl am no, C6-C 0 aryl, C6-C 0 aryloxy, C6-C20 aryloxycarbonyl, and
C2-C. 70 héeErsrsicrpaogiisny. gqumz is H GC-C20 ailcyl. C3-C20 cycl oal kyl ,

C6- C2f)CA C20 h?teroaerfmmmd qlk%%carbonyl al koxycar bonyl , C6-C20
aryloxycarbonyl q%y}anlnocar C20 aryl sul fonyl, al kyl am nosul fonyl .
C3-Cr70 cyQM@@hkylanlnosulfonyl, CB C, 0 arylam nosul fonyl, O C3-C20

het erocycl i cam nosul fonyl group. 11, The conpound according to claim 10,
20wherein: p =0, 1&rx 2; g=0, | or 2; r 0, 1, 2 or 3; the dashed line "-"
is single bond or doubl e bond respectlvely, wherein \ \ hen "" is single bond,
D. E, El and %= a}ér%ach |ndependently sel ected fromthe group consisting of

oxygen, sulfur,, anE ? -C(Ra) (Rb)- group, respectively; and Fel is
hydr ogen, oxygen, "ha ogen atom cyano, trifluoromethyl, C1-Cl15 alkyl, G -C 5

al koxy al kyl thBid@&heine ‘GLE " &l kit bomytible Yohd Gddpeantrocar bonyl, Cl-C15
car bonyl am no, C6-C 15 arYl, Co6-C 15 aryloxy Co- C15 aryloxycarbonyl or
C2- C15 het er oshertinovign 6up=" igGinkle beich DR’ andIGales%adnmbd:p@ndlmﬂﬂSel®tedEronElhe and G

each is independently selected fromthe
group cons?stmg %f oxygen, sulfur, amino, or - C(Ra)(Rb) group, respectively: and R" is hydrogen,

oxygen, halogen atom, cyvano, trifluoromethyl, C;-Cs alkyl, C,-Cs alkoxy, C;-Cs alkylthio, C-Cs
alkoxycarbonyl, C;-Cs aminocarbonyl, C;-Cg carbonylamino, Cs-C2 aryl, C4-Cj2 arvloxy, Ce-Ci2

15 aryloxycarbonyl, or C>-C)» 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-Cs cycloalkyl, C¢-C5 aryl, C;-Cs alkoxy, C1-Cg
alkylthio, C-Cg alkoxycarbonyl, Cs-C> arvloxy, Cs-C> arvloxycarbonyl, C>-Cs heterocyclic
alkoxycarbonyl, C>-Cj» heterocyclic aryl, C;-Cs alkylamino, C>-Cg heterocyclic amino, Cs-Cj2 aryl
amino, C;-Cs aminocarbonyl, C;-Cs amido, C;-Cs amidocarbonyl. C;-Cg carbonylamino, C;-Cs
alkylsulfonamido, C,—Cg heterocyclic sulfonamido, Cs-C1> arylsulfonamido, or C;-Cs
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;-Cs alkyl, C3-Cs cycloalkyl, C;-Cg alkoxy, C3-Cs cycloalkoxy, C1-Cs
alkylamino, C;-Cs cycloalkylamino . C>-Cg heterocyclic amino, C¢-C)5 aryl, Cs-Cy> arylamino,

C4-C1> heteroarylamino, C;-Cs alkyl sulfonamido, C;-Cs cycloalkylsulfonamido, Cs-C»
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group consisting of nitrogen Nor -C(Rc)- group; and Rl is oxygen or sulfur.
116 Ra, Rb and Rc are each independently selected fromthe group consisting of
hydr ogen, hal ogen at om cyano nitro. CI -Cu al kyl, C3-C15 cycl oal kyl, C6-C15

aryl, Cl-Cl Kox 5 aI |thl 0, Ikox ar bgny 5 aryl oxy,
AR R G LA e e A G e

het er ocy Clsigorf¥do. cC3 Q&lfﬁ\llkl/a!nﬁﬁﬂ ﬂ@fon%d@@ @.%@faﬁﬁﬂ&éu‘lf@nﬁ%@% &er&héo aryl
am no, Cl-Cl15 am nocar bonyl ; - am do, Cl-Cl5 am docar bonyl,

car bonyl arﬁﬁ(tgthlﬁlrelﬂklaila(tgmhbsmhtbmm(dd)pr:@z -C15 heterocyclic suI fonam do

C6- C15 aryl sul fonan;l do, or CI-Cl15 am nosul fonam do group, respectivel y,

wher ei n when R add” age agh pdenensgpily selectey ﬁr@n&‘rergé@tplCynqlstwgéahxd@@ hygyazl. oxygen
or sul fur 10X > alYQlee C%ﬁmc 0a l\\? Cl-d\l%ﬂxozg% nghcxc oalpoxlx @3 ar(]:li%\\cafrkoq\l ' an((jilg

above; “17 '™ frcé r oX

cycl oal ky|G1 ngaﬂgﬂaﬁnﬁ’d ISO)Oé CY &V@iﬂl@laﬁmﬁy 0@ HeR¥dey cl@lam% @JdﬂY&aﬁhlﬁ}Qy CC@‘g C15

cycl oal kyl amno’, 15 heterocycli'c am no. Cl-Cl15 al 571, C6-Cl5 aryl am no, C4-C15
het er oar ylam'marboﬁ:\llatﬁ[tﬁ ai- E)&Ian&mﬂ\f:mhmﬂmmno C.-GChEybylbbraalidky Cs4ls f onam do,

C6- C15 15 aryl sul f onam do C15 al koxy sul fonam do, C3-C s cycl oal koxy

sul t hnami §&lodky lﬁifsmamféw@azrﬁsdstem flisiy %ﬂdf@@ﬁ@lsafblswf%awyl 4 G

sul f onam m no sul fonam do, Cl-C15 uram do, Cl-C15 th| our ei do,
Cl- C15,, phggf1 Oﬁfog%l%m%(%& 15 borate; R R4, R5 and R6 are each

i ndependent | yrS el aeted K bR GLAIAIC NS EtioNgHbroly d5:0g8R: ofTAUREEN,
hydroxyl, cyano, nitro. Cl1-Cl15 al kyl, C3-C15 cycl oal kyl, C1-Cl15 al koxy, Cl1-C15
al kyl am ndaloga. @ldohéteame yitloi €ahi allyl. %CmﬁloaﬂyllClmaﬂiQﬁ\ &nyls alkivhoineCl- C15

al kyl sul fa Cl5 heterocyclic sulfana adCGCSar | sul f onam do
gr oup; &naéy eﬁ‘?‘)ccﬁ@ éggbha@){e(]é?éfﬁ Heh éggl SBfIRPEP- 26 t he group
consi stl n Cl- C15 aI kyl, Ci1-C15
al koxy, %%Ioghé{ﬁkv t ol - ClB (gsili/fg%drt %JOQ&T%&@CB am nocar bonyl Cl- C15
car bonyl am n®’. Kbarld R sar@éach JHQ@peIﬂEIfDl\aslel-El:t@(Ymeﬁe @bhp asiklsay e Aesph, ,C\E&ﬂ)d

C2- C15 heterocyclic group: R12 is FI, C-C 15 alkyl, C3-C15 cycloal kyl,
C6- C |18 amytfo. u@uogiBethidt €r-6amikyl. @ICsGEoNal KyLCe alkbbniygl Ci- -CL albes Callbrmﬂyﬁaﬁbonyl

e LSRR W, S By A R g G ST g © - O

aryl am noguld, %@Bélocx&fc ggi C15 heterocyclicam nosul fonyl group. 12. The conpound
according to claim 11, V\)r?er ei n:
8 The compound according to claims 5-7. wherein R' is H, C;-Cg alkyl, C;-Cs

alkylcarbonyl. C;-Cs alkoxycarbonyl, C¢-Ci> aryloxycarbonyl, or a group having the formula

20 selected from the following structure SM-14a to SM-14v:

(e} e} H o
(:s):—u H\E)J\OH D_:S;_” Aon Q\(:ST-H; ?H/N\i)kw
o} O _a I 6oz
N A
SM-14d SM-14e SM-14f
; Q o) ; o) o E
:gT_H H\é/U\OH O\O)L” H\E)I\OH /\O/U\H H\)J\OH
o o 3 4\ A

SM-14g SM-14h SM-14j



p=0 102, g=0, | or 2, r =0, 1, 2 or 3; the dashed line -_" is single
bond or doubl e bond, respectively; wherein \ \ hen "-" is single bond, D
E, El and 6- are each independently selected fromthe group consisting of
oxygen, sulfur, amno, or -C(Ra)(Rb)- group, respectively; and Rifi is

hydr ogen, oxygen, hal ogen atom cyano, trifluoronethyl, G -Cs al kyl, Cl-05

al koxy, C-Cs al kylthi i - Cs al koxyca nyI Cl-Cs amn rbom, Cl-C8

car bonyl am no, C6-C12 |, £6-Cl2 ary Q6 Cl2 arylpo ar bgnyl or C2-Cl12

heterocyclic groug. I Vihelei n whedl " kl\)kdoubo;llgll'j DN\EJJ\ El and G each

i s independently se¥edf e fir oMl t he gr olip lconsi 8t i t flogen N or -(Re)-
group; and RE' is oxygen of\sul fur. °Ré\ Rb and Rc are eddh |ndependently
selected fromthe gr@ipldsonsi sting of MMirdegen, hal ogensatidm cyano, nitro.
Cl-C8 al kyl, C3-C8 cycloalkyl, CGC, nmy!, C-Cs al koxy, C-Cs alkylthio, C-C8
al koxycar bonyl, C6- Cl yl oxy, C6-Cl2[ anyl oxycar bonyl , C8 het erocyclic

al koxycar bonyl , Cb @lt\iocycl ic ar y Cb-C8 al kyla Q%

het erocyclic am O&‘N ¥ amnQunt ] no y &s am do, G -Cs
am docar bonyl, G - Cs carl o | am no, Cl- .) t kyl sul f ortanitdod -C8 heterocyclic
sul fonam do, C6-C12 %% onam do, or - am nosul f nam gr oup,
respectively: wherein'v 0, E |sSr°(b1[4ﬂ| ng, and D i cf‘"rectly linked to
El; Wis oxygen O sulfyr; XIS oxygen, suI fdjr O -NRa-: Ra |§ defined as in fl

E, and G above; 17 B@Hm\/ﬂ\r ogen or Z1 | G -Cs al kyl,
C3-05 cycl oal kyl, G - 3l koxy, CSC@JQQECI oa?kkoxy, %hwl ky?am no, C3-C8

cycl oal kyl am no CZ- C87F\et erocyclic am no -2 aryl, 06- aryl am no, C4-C12
het eroaryl am no, Cl-@m-makkyl sulfonam dg.14£3- C8 cycl oal kMligul f onami do, C6-Cl2
aryl sul fonam do, Cl-C8 al koxy sul fonam do, C3-C8 cycl oal koxy sul f onam do,
Cl-C8 al kyl an-nbhesigrmemshacarsding s g91ccl oal kyl ani no sul f onami do, C6- C12

aryl am no %gl f.onam do, Cl1-05 uram do, CI-C8 thioureido, C, -Cs phosphate, O C
1-Cyg bor at R1 and R2 are each independently selected fromthe group
consi sti ng ofphy[dr ogen, hydroxyl, amno. C-Cs al kyl, C3-C8 cycloal kyl, G -Cs
al koxy, C3-Cs cycl oal koxy, Cl-C8 al koxycarbonyl, CI-C8 al kyl am no, C3-Cs

cycl oal kyl am qe,l; C2- C8 heterocyclic am no, C6-C nylamno, Cl-C8 alkox

car bonvl am no, C6-Cl2 ar\ |ox\ carbonylam no. Cl-Cs al kvl sul fonam do, C3-Cs
cycl oal kyl sul Foltah®ido, C2-Cs het er ocycl i ¢ sul fonani do. ©C6-C nyl sul f onani do,
and G Cs am poaul fcppﬁam do.. -aroup |t and Ro are each independently

selected fro € group con&i’s ghebo Oﬁé%}]ble,bond hal ogen, hydroxyl, cyan,

nitro, Cl-C8CG3e@fsheyGheoal-kylinkédko @é caéllsp}zswa&&o%o@k kytb @k RQouble bond:

10 the dashed line “z==="" linked to R'” is a single bond, and R" is H:

cyclic groups: D and G are each oxygen; E and E' are each -CHs-. respectively:
wherein when r = 0, E is nothing, and D is directly linked to E";
W and X are each oxygen:
15 Y is N or CH:
Z is hydroxyl, C;-Cs alkoxy, C;-Cs alkylsulfonamido, C;-Ce cycloalkylsulfonamido or C¢-Cyy
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, C -Cl, aryl, C6-Cd2 arylamno, C 1-Cg

al |l cyl sul fonam do, C. -Cs heterocyclic sul fonam do, and C6-Cl2 aryl sul fonam do
group; and R7, R8 and R9 are each independently selected fromthe group
consi sting oflﬁyd

t fl G -Cs al kyl, C1-Cs
al koxy, Cl-C8 alk;g? %“m PE%“%%kr39%§" yﬁ: gﬁﬁQS loanlnocgrbgnyl Cl - Cs

car bonyl am no, C6-Cl12 aryl. C6- ClZCﬁJﬁ&g aryl oxygar b&nyl . and C2-C8
heterocyclic group; 12 RH Cre¥’alky | .1"C3-C8 Oy Q3 k06- Cp aryl, C4-Cl12
het eroaryl, Cl-Cs al kyl carbonyl § Pal kox%ca ar beycarbonyl Cl1-C8

al kyl am nocar honyl, C6-Cl12 g Ul
cycl oal kyl am nosul fom , C6- Cl2 VI
15heterocyc||can1nosulfonyl groﬁp k3. The conpound according to claim 12
Wherein: p= 1: g = 1; 20rRs °2; the dashedA "-" is a single bond, the
dashed line -_" Ilnked t Q a65|ngle bop rRRl 1s the dashed line "- is
a single bond in the tricychi ring conS|sthg D, E, and other cyclic
groups; D and G are each gxygeny—E and El ag€ eacly=CH, -, respectively;

anlnosulfonyl C -GCs

wherein when r = 0, Eis nothirmng, and Dis directéy linked to El: Wand X are
each oxygen; Ma b
wherein:
p=0.1o0r2;
5 q=0,1o0r2;
r=0,1,2or3;
the dashed line “==2="" is single bond or double bond, respectively:
wherein when “z===" 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;-Cyy alkyl, C;-Cyy alkoxy, C;-Cy alkylthio,
C1-C2o alkoxycarbonyl, C;-Cay aminocarbonyl, C;-Cay carbonylamino, Cs-Cag aryl, Cs-Cag aryloxy,
Cs-Coo aryloxycarbonyl, or C»-Cag heterocyclic group.

group consisting of nitrogen N or -C(Rc)- group: and R" i

is oxygen or sulfur.

Ra, Rb and Rc are each independently selected from the group consisting of hydrogen,
halogen atom. cyano. nitro, C;-Csy alkyl, C3-Csy cycloalkyl, Ce-Cop aryl, C1-Cop alkoxy, C1-Coy
alkylthio, C-Cy alkoxycarbonyl, Cs-Cop arvloxy. Cs-Cop aryloxycarbonyl, C>-Coy heterocyclic
alkoxycarbonyl, C>-Cag heterocyclic aryl, Ci-Cao alkylamino, C»-Cag heterocyclic amino, Cs-Cao
aryl amino. C;-C»y aminocarbonyl, C;-Ca amido, C;-C» amidocarbonyl. C;-Cay carbonylamino,
C1-Cy alkylsulfonamido, C; -Csy heterocyclic sulfonamido, Cs-Coy arylsulfonamido, or C;-Csy
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:
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Yis Nor CH Zi is hydroxyl, C-C6 al koxv. Cl-Co al kyl sul fonam do,
C. 3-C6 cycl oal kyl sul t hnam do or C6-Cl10 aryl sul fonam do group; R3, R4, R 5 and
R6 are each H R7, Rs and RO are each R12 S H Ci1- Cs aIkyI Cl -C6 al koxy

R O AN it A SR e TR TR T s

13. alluﬂaﬁnndA\CpJ@:@J H%Eﬁﬂ&( lafrfdlo @O RALHLARICAMPBEC O riR‘i EC()C@UH[QMH{?& of
clains 1- 13 in a 5therapeutically effective dose and a second of a third

medi camentCsi(h, bet¢rhaslapgut Ceabd dkyefdlatmide. de6g cycloalkyldhffonaiphdifaceut i cal
conmbi nation of any conmpound of clains 1- 13 and any HI V inhibitor including
but not |aﬁ1 %"EH“%“&)‘C'%Q cﬁmli\?\\ sulfonamido. Gy %CBH%PHH%%?%I&? Ccicﬁ?bﬂlh}alf“inéﬁ of any

conpouﬁd clal atlt B~10Qvi ns tor | cludlng
but not | ISPYII cfnalc]incpg F9,[0\ %Jozﬂfj vl %10 Sl% onﬁ%ncfo Cyq Cmér\lamm(g sul 3%11&161 2 gtam VP read.

18. Use ofc angm@urdi® €,-Comeinas. @ﬂhqygbaﬁml 13 for the nanufacture of a
t herapeutically effective dose, or by using a conbination of one or nore of

t he conpoundsRamd1%zmé@ﬁn@enduadqhmknﬂwnﬁw&adﬁmlmbgmmpthemam@UMndagby
effective dose for HCV treatnment, 1519. Use of a conbination_of one or nore
conpounds M3Peet aYdgnt-ca. fieonCohe a1 e arloptrsl. £olpolioy %«g%maﬂﬂl(a&l}nq mune

modul at of g chidhng Bl ILE 8cLoul L erens RaAYlE L Ler  erons. or

|nterf gron |va I"'ves t'ease’ i n ory rase

i nhi bi tor %etefo@)eli@@ﬁﬂfcﬁﬁﬁﬁcﬁﬁ&ncﬁ@dﬂohﬁls@ﬁ“blha\ﬁﬂ&ld% 8p: a0®) Cyclophilin inhibitors,
(6) d u005|dase | inhibitors, (7) IMPDH inhibitors, (8) Caspase inhibitors,

(9) TLR agoniktR’ at(dlmg)arde-ltaclhumhpebidtmhsseleet@d.frorzﬂaﬁguoup n@ﬂsaﬁmoﬂr\w@mgbsano( 12)

tcf‘gg'ﬂreﬁ[ lill l$d U’? uogome)th\?t 1-CU2 algxrﬁp8 870 all\O\E é: 20 al?\ ﬂ;rl(g ? 1-870 al O\\gll%OIg\}%l-CJ) or HEX

aminocarbonyl, C-Cyy carbonylamino, Cs-Coyy aryl, Cs-Cop arvloxy, Ce-Co arvloxycarbonyl, and
C»-C2o heterocyclic group.

15 R'2is H, C;-Ca alkyl, C3-Cap cycloalkyl, Cs-Cag aryl, C4-Cag heteroaryl, C-Ca alkylcarbonyl,
C1-Cy alkoxycarbonyl, C¢-Co aryloxycarbonyl, C;-Cyp alkylaminocarbonyl, Cs-Co arvlsulfonyl,
C1-Cy alkylaminosulfonyl, C;-Cyy cycloalkylaminosulfonyl, C¢-Cop arvlaminosulfonyl, or C;-Coy
heterocyclicaminosulfonyl group.

11. The compound according to claim 10,

20 wherein:

p=0.1o0r2;
q=0.1o0r2;
r=0,1,2or3;

25 wherein when “z===" 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;-Cjs alkylthio,
C1-Cys alkoxycarbonyl, C;-C;s aminocarbonyl, C;-Cjs carbonylamino, Cs-Cj5 aryl, C¢-C)s aryloxy,
Cs-Cys aryloxycarbonyl, or C»-Cjs heterocyclic group.

10 -

group consisting of nitrogen N or -C(Rc)- group: and R™ is oxygen or sulfur.
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Ra, Rb and Rc are each independently selected from the group consisting of hydrogen.
halogen atom. cyano. nitro, C;-Cjs alkyl, C3-Cjs cycloalkyl, Cs-Cy5 aryl, C1-Cys alkoxy, C1-Cis
alkylthio, C-Cys alkoxycarbonyl, C¢-Cy5 arvloxy. Cs-Cys aryloxycarbonyl, C>-Cy5 heterocyclic
alkoxycarbonyl, C>-Ci5 heterocyclic aryl, C-Cy5 alkylamino, C»>-C;s heterocyclic amino, Cs-Cis
aryl amino, C;-C;s aminocarbonyl, C-C5 amido, C;-C;s amidocarbonyl, C;-C;s carbonylamino.
C1-Cy5 alkylsulfonamido, C, -C;5 heterocyclic sulfonamido, Cs-Cy5 arylsulfonamido, or C;-Cys
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:

Y is nitrogen or CH group:

7" is hydroxyl, C;-Cys alkyl. C5-Cys cycloalkyl, C-Cys alkoxy. C3-Cis cycloalkoxy. C-Cs
alkylamino, C;-C;s cvcloalkylamino , C»-C;s heterocyclic amino, Cs-Cs aryl, C4-Cys arvlamino,
C4-Cys5 heteroarylamino, C;-Cjs alkyl sulfonamido, C;-C;s cycloalkylsulfonamido, Cs-Cjs
arylsulfonamido, C;-C;5 alkoxy sulfonamido, C3-Cis cycloalkoxy sulfonamido, C;-C;s alkylamino
sulfonamido, C;-C;s cycloalkylamino sulfonamido, Cs-Cis arvlamino sulfonamido, C;-C,s uramido.
C-Cys thioureido, C-C;s phosphate. or C1-C;s borate;

R*. R*, R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyvano, nitro, C1-Cs alkyl, C5-Cys cycloalkyl, C1-C;ys alkoxy, C;-C;s alkylamino,
C>-Cys heterocyclicamino, Ce-Cs aryl, C4-Cys arylamino, C;-C;s alkylsulfonamido, C>-Cs
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, C1-C;s alkyl, C1-C;s alkoxy, C;-Cys alkylthio, C;-C;s alkoxycarbonyl, C;-C;s
aminocarbonyl, C-C;5 carbonylamino, Cs-Cys arvl, Cs-Cs arvloxy, C¢-Cis arvloxycarbonyl, and
C>-Cy5 heterocyclic group:

R is H, C;-C;s alkyl. C3-Cys cycloalkyl, Cs-Cys aryl. C4-Cis heteroaryl, C-C s alkylcarbonyl,
C1-Cy5 alkoxycarbonyl, Cs-Cys aryloxycarbonyl, C;-C;s alkylaminocarbonyl, Cs-Cis arylsulfonyl,
C1-Cy5 alkvlaminosulfonyl, C3-C;s cycloalkylaminosulfonyl, C¢-Cs arylaminosulfonyl, or Cz-Cjs
heterocyclicaminosulfonyl group.

12.  The compound according to claim 11,

wherein:
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p=0.1o0r2;

q=0.1o0r2;

r=0,1,2or3;

the dashed line “==2="" 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,
oxygen, halogen atom, cyvano, trifluoromethyl, C;-Cs alkyl, C;-Cs alkoxy, C;-Cs alkylthio, C;-Cs
alkoxycarbonyl, C;-Cs aminocarbonyl, C;-Cg carbonylamino, Cs-C2 aryl, C4-Cj2 arvloxy, Ce-Ci2
arvloxycarbonyl, or C>-Cj» heterocvclic 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-Cs cycloalkyl, C¢-C5 aryl, C;-Cs alkoxy, C1-Cg
alkylthio, C;-Cs alkoxycarbonyl, Cs-C2 arvloxy, Cs-C)2 arvloxycarbonyl, C>-Cs heterocyclic
alkoxycarbonyl, C>-Cj» heterocyclic aryl, C;-Cs alkylamino, C>-Cg heterocyclic amino, Cs-Cj2 aryl
amino, C;-Cg aminocarbonyl, C;-Cg amido, C;-Cg amidocarbonyl. C-Cg carbonylamino, C;-Cs
alkylsulfonamido, C,—Cg heterocyclic sulfonamido, Cs-C1> arylsulfonamido, or C;-Cs
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:

Y is nitrogen or CH group:

7" is hydroxyl, C,-Cy alkyl, C5-Cg cveloalkyl, C-Cy alkoxy, C3-Cs cycloalkoxy, C-Cs
alkylamino, C;-Cs cycloalkylamino . C>-Cg heterocyclic amino, C¢-C)5 aryl, Cs-Cy> arylamino,
C4-C1> heteroarylamino, C;-Cs alkyl sulfonamido, C;-Cs cycloalkylsulfonamido, Cs-C»
arylsulfonamido, C;-Cs alkoxy sulfonamido, C;-Cs cycloalkoxy sulfonamido. C;-Cs alkylamino
sulfonamido, C3-Cs cycloalkylamino sulfonamido, Cs-C 2 arvlamino sulfonamido, C;-Cs uramido,
C1-Cs thioureido, C;-Cg phosphate, or C;-Cs borate:

R' and R” are each independently selected from the group consisting of hydrogen. hydroxyl,
amino, C;-Cg alkyl, C5-Cs cycloalkyl, C;-Cs alkoxy, C3-Cs cycloalkoxy, C;-Cs alkoxycarbonyl,

C-Cs alkylamino, C;-Cs cycloalkylamino, C»-Cg heterocyclic amino, C¢-Cy> arylamino, C-Cs
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alkoxycarbonylamino, C4-C2 aryloxycarbonylamino, C;-Cs alkylsulfonamido, Cz-Cs
cycloalkylsulfonamido, C»-Cs heterocyclic sulfonamido, Cs-Cj» arylsulfonamido, and C;-Cs
aminosulfonamido group:

R’ R*, R’ and R® are each independently selected from the group consisting of hydrogen,
halogen, hydroxyl, cyano, nitro, C-Cg alkyl, C;-Cs cycloalkyl, C1-Cg alkoxy, C;-Cs alkylamino,
C»-Cs heterocyclicamino, C¢-C1» aryl, Ce-Cyo arylamino, C1-Cs alkylsulfonamido, C»-Cg
heterocyclic sulfonamido, and Cs-Ci> arylsulfonamido group: and

R’, R® and R’ are each independently selected from the group consisting of hydrogen, cyano.
nitro, trifluoromethyl, C;-Cs alkyl, C;-Cs alkoxy, C;-Cg alkylthio, C;-Cs alkoxycarbonyl, C;-Cs
aminocarbonyl, C;-Cg carbonylamino, C¢-Cy> aryl, Ce-Cio arvloxy, Cs-Ci» aryloxycarbonyl, and
C»-Cs heterocyclic group:

R is H. C;-Cs alkyl. C3-Cg cycloalkyl, Cs-Co aryl, C4-C)» heteroaryl, C,-Cs alkylcarbonyl,
C1-Cs alkoxycarbonyl, C4-Cq> aryloxycarbonyl, C;-Cg alkylaminocarbonyl, Cs-Ci> aryisulfonyl,
C1-Cs alkylaminosulfonyl, C;-Cs cycloalkylaminosulfonyl, C¢-Cj> arylaminosulfonyl., or Cs-Cs
heterocyclicaminosulfonyl group.

13.  The compound according to claim 12,

Wherein:

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 E*;

W and X are each oxygen:

Y is N or CH:

Z' is hydroxyl. C;-Cs alkoxy. C;-Cs alkylsulfonamido, C3-Cs cycloalkylsulfonamido or
Cs-Cyo arylsulfonamido group:

R’. R*. R” and R® are each H:

R’. R® and R” are each H:
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R is H, C1-Cs alkyl, C1-Cs alkoxycarbonyl, Cs-C o aryloxycarbonyl, or Cs-Cio arylsulfonyl

group.

14. A pharmaceutical composition comprising one or more compounds of claims 1- 13.

15. A pharmaceutical combination of one or more compounds of claims 1- 13 in a
therapeutically effective dose and a second or a third medicament in a therapeutically effective
dose.

16. A pharmaceutical combination of any compound of claims 1- 13 and any HIV inhibitor
including but not limited to Ritonavir.

17. A pharmaceutical combination of any compound of claims 1- 13 and any hepatitis B
virus (HBV) inhibitor including but not limited to Heptodin, Sebivo, Hepsera, Emtriva, Baraclude,
or Viread.

18. Use of one or more compounds of claims 1- 13 for the manufacture of 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 for HCV treatment.

19.  Use of a combination of one or more compounds of claims 1- 13 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 1
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), for HCV treatment.
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