2- THI OPHEN- 2- YL- OXAZOLE, 2- THI OPHEN- 2- YL- THI AZOLE AND 2-

THI OPHEN- 2- YL- 1H- | M DAZOLE DERI VATI VES AS ANTI VI RAL AGENTS AND THE USE
THERECOF Technical Field The present invention relates to a kind of
anti-viral inhibitors, particularly to a kind small nol ecul e organic
conpounds of bisheterocycle in tandem which may be used as non-nucl eosi de
antiviral inhibitors. The conpounds can be used as the drugs for the

treat ment of I tis es and acquired
|nnunodeflC|éﬁ%@fééﬁﬁyizéhagg&éﬂélﬂfEzﬁg¥ﬂ§ﬁg$%%éﬂfTPﬁﬁ Iﬂ%ﬁbﬁ?%o relates
to the us&@HIOMHENCOFROLIIMIBAY.ODE DIORPOSIIVERES AR FIRADA &Y

conpounds. Background Art Human pat hogeni c viruses are a kin of

nucl eic acid particles wth ARPYHEHETHERRE® ire. Mst of them | ack of
enzymati c system and they have to depend on the host cells to replicate
their nucleic acids and proteins and then assenble into virus particles so
that the virudeshies Fidél i cated. Virus infection can cause various di seases
and threaten the human health and |ives severely At present, the viruses

wi th hi gh nor : reat . harnf ncl ude .influenza virus,
hepatitis B v?irl%g}ekl%?ﬂ%e&o uSians oﬁ%‘ba?@ éllrﬂjdblf?ésr B@%w\r}?rr%? detc.

Now i n t hekihd e@abiMaiectl otbdnd! odll DIAGES bléﬂa{%?&yélk' in banli@i K»h‘?&‘h giHgs of high
specificity, and the conmbn drugs used in clihical nmainly are“divided into

t he fol | owisag as ypesucldaokide amtviinal mhlbitdrsugise Eamipoiundy dat: thic Rigedt atsehe/dxfug@
replicatiop, the i munomodul ators for enhancing the body's imune function;

the anti tu‘é)él e Ireaimerfy Hedisenngsi Pk i intlemmee, alwpﬁfgi}ﬁr Bt herpeir egsacapded he 1i ke
agai nst cI t he an i.nfection s.for vent i secondar

i %f ection; g]%b/%f%}c/% n’g QB%IOIHG P éaﬁt kﬁg‘Ia %Pﬁ%eng '&‘fqnoﬂsaglr? SR ¢ S y
di si nf ect ali%& $f fhetoRbamld HE tﬁ@@orﬁﬁtﬁﬂ%ﬂg &rﬁlaﬂﬁn%’lfhe ¥ér§/<?€o%ﬁ308§& sC-

present, the study of new drugs for treatne I Seases |s

hi ghlighted on the antiviral drugs. The wi dely used anti-influenza virus
drugs include L t anam ne drugs, the neuram di nase inhibitors of

i nfluenza virus, the receptor blocking agent of influenza virus and the
anti sense ol | GARMChARILAE vAGRE DA o WRGIWED B Wl PRI will Ly O pnes used
clinically mainly are the adamantanani ne drugs J e neuram i nase

i nhi bi t or ssiru¢dorse st oft themegadli dnizgmutiar sistei) f2a8€ the®hak s td @@@&ﬂbﬁ@lﬂ: as an

international therapeutic problemso far. In 1980's, the vidarabine,
vi dar abi néloﬁth‘i’?élf)Ffatf‘éhcaé‘%:f}@lldvlic}elc %qif!fo?vddnwemhav@ tveensestbldinedvirlonever |
they are ggﬂcﬁgsg to.Lreat hqf tls & e to their or therapeutic
ef fect and SEFSng MO TIFEIEFT SRICHSY. Vapy “V8%F§‘“W§h§“ﬁﬁ% fig3&isde drugs,

such as | agi Yiueideine 1ARRL %L&RH dnd I\}A‘%@%@Yéiy ’Atﬁ%‘é{]e?f]v the hRL“’V&f“‘ ! i ::)TC

(di deoxyf | uori net hi ocyt osi ne), | uor o- ar abl nosy FDDC

(fl uoro- dmdebﬁyﬁyh@gumehmnﬂmmhﬂeﬂﬁm51ﬁﬁ@@%&hﬁéﬁ@ﬁﬂh@ah@@ﬁgoﬁxmgyanos|ne)
have been devel oped by screenlngrthe drugs against hepatitis B virus and

hepat|t|sﬁép§ﬂWﬂ§CMPﬁﬁ8@%@N@§ﬁé rpestiés.legpat ona car ci nona cel | | i nes,
hepatitis virus transfected cell Ilnes or transgenic cell lines, and
transgenic 3 |b|t|ng
activitics 1o TEu T harkny R of PRl NRE Fhe YK AGAN SN, e

precl i ni cahd theicahnfoas@agsclzedin tlligcal afaaay @J%&ﬁﬁxdbcﬂml@ﬁt% 808dng Ads:t here are
21 drugs enterln% the stage II-111 clinical trial recently. nDng t hese
trial druds, atisalofass f%rmhlht’fiﬂgﬁé@ammi irgpligatiging tee ameummpsbitothéranti H V
revertase |nh|b|tor nd antl-E i rus DNA pol ynerase inhibitors. Anmong
ot her t hi FYEICIRR MG S [3pune W@P ?éﬁ%“¢$YecWW neaPIHYiCHE andnd may go

on the mapkel,#0Qn, stnﬁ thd 11?4 ﬁ”ﬂgan{l@aﬂzﬁ&% DGR Lt %ﬁecuonvclirrugig)ar e nostly

t he broad spectrun1ant|V|ra ugs rras in Irtors

i Munonodpfeatoing slék&\dtleﬁg iattiont iRl vaaehéyidk )fneventn:f%n@rﬁ%mn aliPBE Of the
approved anti viral ugs are nucl eosi de conpoun In the course of

clini cal é@@ﬁwmnhév1ﬁa39@bh@mmEQMHanﬁwn&veemhe fol | owi ng di sadvant ages: 1)
cytotoxicity; 2) occurrence of drug resistant virus variants induced by

| ong-term nmedi cation to which other drugs having different structure are
need. Therefore, the non-nucl eoside antiviral drugs becane an aspect
catching nuch attention. Disclosure of the invention An obj ect of the
present invention is to provide snall nol ecul e organi ¢ conpounds of

bi shet erocycl e in tandem used as a nbn-nucl eosi de antivirus inhibitor.

Anot her obj ect of the present invention is to provide nedical conpositions
cont ai ni ng the above conpounds. An additional object of the present
invention is to provide a nedical use of the above conpounds. Accordi ng
to the aspect of the present invention, the present invention provides the
conpounds having a structure represented by the foll ow ng structural



The conpound according to the present invention is represented by the
following structural formula I'l: R4 s(0/ )=NNR2 wherein, R2is
hydrogen or alkyl substituted by a substituted am no having the structure
of NHRi o RO)Ne- , wherein R9 and R10 have the sane definition as above; R4
i's hydrogen, Cl-C6 alkyl or benzyl; R6 is hydrogen or C-C6 alkyl; and R7

i s carboxyl, Cl-C2 al koxycarbonyl, carbamoyl having the structure of

Owher ei n n=- 1A gr&ent, the sivly ef pevetlarpalibiyreatiter clovipd disehsacic digtiigiged 0 t he

pr esent |nvent|on has, t he structure represented by formula I'll, S7 CH3 O
RO7- =- NR7 NERIS #1Visghdrugsn [ha #dgly usg B@tkytﬂuermg Ylélslds,@&ﬁr tmgulde ghe hydr ogen,

Riois cycl, I net.hox nzo -1- ene acetyl
havi ng the‘ggﬁ%g%kwé&% gytmafuﬁgF%nf%ﬁ?BG ﬁ?W &‘ %??”ror 127 is

met hoxyl carteiitlg agB2 df Sl SR QRY land Fh‘é‘ @Eﬁ@en@ hg xgtrcf?:gﬁ& ainst inflld g Ab
hydr ogen; C2-C8 al kenyl acyl; C2-C6 al kanoyl; acetyl substitute y
benzyl oxy; \@@S@E 6mtthsaphkaamq! bhinitrdiyzeytly ersubatnbothechied dopd dnanid |y
substituted by two or three groups selected from nethoxyl, fluorine

at om antnde?“ﬁ &ﬁ%%ﬁV““ﬁ%ﬁ%V%ﬁ@yﬂmfthﬁ@ﬂynuswﬁwu@yhIﬁﬁwnwdyasﬁnrnacyl

ridyl for tit ted tert - but oxyl ear bonyl am no havi ng the
g?ruc?ure 0 oc?ﬁpg% Pmlﬁ£§ﬂ%é???§¥ed NHBoc O al kyl am no- 4-t hi azol y1

formacyl having the structure of
2- br ono- t hi azlol W§0°'4- thovidaeyinhaxddaglifesisphate i ahvie, ZA)0Cedi® Nyve BéenBr

studied. However, they are not used to treat hepatitis now due to their poor
therapeutic effect and strong toxic reaction. In recent years, many nucleoside drugs,
such as lamivudine, fameciclovir, lobucavir, adefovir dipivoxiil, FTC
(dideoxyfluorinethiocytosine), FMAU {(fluoro-methylarabinosyluracil), FDDC
(fluoro-dideoxycytosine), BMS 200475 {epoxyhydroxylcarbodeoxy guanosine),
have been developed by screening the drugs against hepatitis B virus and hepatitis C
virus with the established hepatoma carcinoma cell lines, hepatitis virus transfected
cell lines or transgenic cell lines, and transgenic mouse hepatitis animal model, they
have obvious inhibiting activities to HBV. More than 30 kinds of drugs were carried
out the preclinical trial research by the researchers in 1998-2002. And there are 21
drugs enteting the stage II-[II clinical trial recently. Among these trial drugs, the
ones for anti hepatitis B virus are mostly the anti HIV revertase inhibitors and
anti-herpes virus DNA polymerase inhibitors, Among other things, enticavir have
entered stage III clinical trial, and may go on the market soon. The trial drugs for
anti hepatitis C virus are mostly the broad spectrum antiviral drugs or RNA virus

inhibitors, and the immunomodulators having antiviral activity.

At present, most of the approved antiviral drugs are nucleoside compounds. In
the course of clinical uses, they have been found to have the following disadvantages:
1) cytotoxicity; 2) occurrence of drug resistant virus variants induced by long-term
medication to which other drugs having different structure are need, Therefore, the

non-nucleoside antiviral drugs became an aspect catching much attention.

2



aei cs",;;Ns 2-nethyl-thiazolyl-4-formacyl having the structure of or, RO is
car banoyl having the structure of RO is isopropyl, Ri o i s hydrogen
acetyl substituted by benzyl oxy, benzoyl unsubstituted or optionally
substituted by single fluorine atom benzylacyl, pyridyl formacyl, pyridyl
formacyl substituted by 3-tert-butoxyl carbonyl am no having the structure
of O BocHN--'2"- or 2-substituted al kyl at ni no-4-thi azolyl formacyl having

t he struct ur e IbfcloshidBd¢hOinYGE{oH Particul arly, the conmpound according
to the present invention has the structure represented by the foll ow ng
formula I'V: R7 .|V _wher.ein, . R2, R3 and R7 are

i ndependent | y Hyﬁ?%ééﬁ‘”ﬁa?8§3gigF%l S pRrpvids %%ﬁ%ﬂﬁgﬁgﬁ m%%ﬁ%yl Cl-C13
al kyl SUbSédlﬁ bed BYisRALOGRN: 1ﬁt{8ﬂ§m ugt,d' £8, cgh-égél¥+s’cﬁzr4u1p%ws(?ﬁ¥lgl

al kenyl ; cycl oal kyl ;" C1-C6 a eny pheny “or henzyl
substltuted by oxygen atonL am do; I C2 al koxycar bonyl ; or carboxyl; X4
is O S, NH ofnaheryabiges ok thpmresentGapentivn is o pro@lomeNidyl emupoviions N or 012,

Furthernor%ngé% &mgbabove negtloned conmpound, when R2 is Hand Y4 is N, R3
is Cl-C6 arkifine RE PEPY2 13 al kyl; phenyl or hal ophenyl; benzyl ;
substituted aIkyI cont ai ni ng hal ogen atons, al koxyl or hydroxyl C2-C6

al kenyl ; C3- C8naydiliaal kbt o@ﬁllm@h@gemvatt@ﬂas to provited airsedi¥die@e e phenyl or
halophenyl benzyl; Cl1-Cl13 al kyl; Cl-C13 al kyl substituted by hal ogen

atons, Ol -RgVagoRERyndsr hydroxyl : C2- 06 al kenyl: C3-06 cycloal kyl: Cl-C6
al kyl substituted by oxygen; Cl-C2 alkoxycarbonyl; or carboxyl; X4 1S 0, S

or N X1 i's NhauRin@Rbed orl. fhesch BlveMoh, ARGresh ‘{Eg?naag}v{encowpound

when R3is H R/ is Hand Y4 is yI or

hal opheny|the hemoyhds Halingh sahdayk reubshbd b 8 (816 vahkaXittural @am% 12l kenyl,
C3-C6 cycl oal kyl or hal ogen at ons; R7 is hydrogen, phenyl or

hal ophenyl , gg # Cl3 alkyl, C-C6 al kyl substituted by al koxyl, C2-C6
al kenyl , %%cloa kyl, Cl-C2 al koxycarbonyl or carboxyl; X4 1S 0, S or
NH;, X1 is N or CH2; and Y1 is 0, Sor NH I n anot her aspect of the
present inventliegin, t he conpound according to the present invention may have
the structure represented by the fornula V. RX4zY 314 I\N1-r RV wherein,

Rl is benzyl q% 1 al . or - Ikeg%28 R6 is -C6 al koxyl; R3 is
thi azol yl , t Hi28 Fd“ B‘éﬁ%wf@ e 1laqtqewchegnmnépaééﬁwwor C3- Cb
cycl oal kylunsatmated 5- membel heterocyclic rings P1 and P2 contains one or two heteroatoms
selected from the group consisting of N, O or S, and/or each of the unsaturated
5-member heterocyclic rings P1 and P2 is optionally substituted by one or two

substitute groups R, and

The said substitute group R is hydrogen; halogen atoms; phenyl or halophenyl;
benzyl; CI-C13 alkyl substituted by halogen atom, C1-C6 alkoxyl or hydroxyl;
thiazolyl, C2-C6 alkenyl; C3-C6 cycloalkyl; C1-C6 alkyl, C2-C6 alkenyl, phenyl and

benzyl substituted by oxygen; C1-C2 alkoxycarbonyl; carboxyl; carbamoyl having the

O
0 A J\(o
A Ao N YLK co
N hl £4§O0Me
structure formulae COOMe  or n=15 O , wherein

n=1 to 5; acetyl substituted by nitrile group; substituted aminoalkyl having the

NHR 4,

structure of



iSOor S and Y1 is O or S. The conpound according to the present
i nvention can be prepared by the followi ng processes: O0OR6 x.2cHX17---000H
+ RGR7 a X, _x- X3-X4) NH2. HCl X3- X4 123 a: EDC, DVAP/DMF, b: NH40Ac, NaOAc

or Lawesson's reagent or POClI 3 1) Conmpound 3 is obtained by
condensation reaction between Conpound | and Conpound 2; 2) Conpound 4 is
obt ai ned by cyclizing Conpound 3. Werein, R6 and Ry are independently

phenyl or hal opheinyl ; benzyl; Cl-Cl13 al kyl substituted by hal ogen atons,

C -C6 al koxyl or hydr oxyI ; C2- CG al kenyl C3-C6 cycloal kyl; C1-C6 al kyl,

C2- C6 al kenyl Ayl henz sub ut ed by oxygen; am do; C -C2

al koxycar bonyF? ngd%)é‘(?l lse{f]‘lo'py méfy jan or CRi; X2is N N4 0, Sor
012; X3 is N, NH, 0, S or CR3; X4|sN NH 0 Sor CR4l Y, is 0, S or NH
R, R2, R3 anBuwRist heweecthe sasealttafyiayki op-G&s aleaeylj hedcabekeoyl MMOOVE The
structure of Lawesson's reagent i S8 In particular, the preferred

conpound aveHitdrh gyt dkend phédentclaatpac; bwzﬁﬂyuibebspm@iamedpiwalﬂ}he
fol |l owi ng I reactj ons. nmpound 7. iS p ar t he
f ol | owi ng @E%[rﬁl%% 8ac’t{w° B e BRSPS %ﬁl QP% © Egeééﬁfa@ﬂtl “henyl or

hal opheny! ihansy! hafekeChbn! 4ot 1 -gﬂ-%
al koxyl or hjedr oxyI1a CGIa kenﬁ(hl&%%’ %%Hzgﬂcﬁ @%&;@%@?ﬂ%g"@rﬁl -
al kenyl , phemdyl;acylbenoy lerisiuinedyi dattioagl; bybr@wge&otyamf&mdcmm%g the
alkoxycarbonyl or carboxyl; and X4 is 0 or S. Conpound 11 is prepared

according to the f ol owi ng chem cal reactions: 0 ONH S 0 a Nal.-
NH2bccSi N-- LR R?AHI%T\@S-L v X1 H 891011 a) 25%N\a40H, KCN, NH4CI; b)

N-- (-
EDC, DNAP, . DMVF CRFI azd C g or Thi ophene-2-carboxylic acidc)
PPh3, 0014"CHECRF Wher EléB iE %%%dt% ‘%%@HVP Yl“ g havwgb@pyqnuctgmo 1is Nor
CH2. Compoumdgl3 is prepared according to the foll ow ng chem cal reaction:
g
)\ij;( NS
Br; 2-methyl-thiazolyl-4-formacyl having the structure of _K, pyridyl
formacyl substituted by 3-tert-butoxylcarbonylamino having the structure of

O
N

=

Z . . .
BocHN ; 2-substituted alkylamino-4-thiazolyl formacyl having the structure of
NHBoc O
\S
N- /
The compound according to the present invention is represented by the following

structural formula I1;

wherein,

R, is hydrogen or alkyl substituted by a substituted amino having the structure of

NHR
Rg

, wherein Rg and R,y have the same definition as above;

4



Wherein, Ry is H, isobutyl, benzyl or n-butyl. Conpound 15 is prepared
according to the follow ng chem cal reaction: NI - 12NHRi o 1415

Wherein, RL1O is C2-C8 al kenlyacyl; C2-C6 al kanoyl; acetyl substituted by
benzyl oxy; C3-C6 cycl oal kanoyl; benzoyl unsubstituted or optionally
substituted by one, two or three groups selected from nethoxyl, fluorine
atom or hydroxyl; benzyl acyl; or formacyl. Conpound 16 is prepared
accordi ng to Rha Hyalokening achiefrioe Bkngygact i on: Hmm c1Coo' Bil, acid s
CH2C 2 1416 Wierein, R, is C2-C8 al kenlyacyl. Conmpound 17 is prepared
according to khef; Ilomnqﬂ SQGQ‘Cal reaction: COOVe F,DCl, HOBT, nol ecul ar
sieve, acid "B ydrogeh or alkyl; and rr-- ss DMF NH2 | A17 Wherein,
R12 is pyridyl formacyl, pyridyl formacyl substituted by 0 1

3-tert-but OXyReaﬁ bﬁfﬁﬁkyial’ﬂiﬂm (allBRgEMonyR - sdisidy! Lhta@’ﬁg the structure of
aIkyIarnlno -thiazolyl NHBoc O formacyl ( 2-brono-thiazolyl-4-formacyl

s N=K Br ),JKN/L\(O
b )

oo N
COOMe | or carbamoyl| having  the structuie of
o}
\ H
Ho N N{yCOOMe
o wherein n=1 to 5,

More preferably, the compound according to the present invention has the

structure represented by formula I11,

H
[ N \O/ CH3
=N N
S R7
NHR o
11
wherein,

Ry is carboxyl,

Ry is isopropyl or hydrogen,

Rio is cyclopentyl formacyl, o-methoxyl benzoyl, cyclopentyl-1-ene-acetyl
having the structure of m, o-fluoro benzoyl or thienyl formacyl;

or

Ry is methoxylcarbonyl,

Ry is isopropyl, benzyl or hydrogen,



2, 5-di brono-thiazol yl1-4-formacyl ( 1A Br ), 2-nethyl-thiazolyl-4-formacyl
), pyridyl formacyl, o-am no benzoyl, o-nethoxyl benzoyl, o-hydroxy
benzoyl, or thienyl formacyl. Conpound 19 is prepared according to the
foll owi ng chem cal reaction:

VWher ei n, R10i scycl opent yl f or macyl , o- net hoxyl benzoyl ,

cycl opentyl-1-ene-acetyl, thienyt formacyl, o-fluoro benzoyl; and RO is
benzyl or i sabytiglhydgepotnd R ilkieylyEpared arceydiodyl eutsi@ict obl ow ng
chem cal reaction: 0 O acyl chloride , NaHCG3hi r/N H Et 0Ac/ H20 s NCOOwe
NH2NHR. 10 tzogdoxy; Clvfepwildrikaray); penzogl @8ulslitad| oy apiidnaliC2uiggugddkanoy | |
acetyl substituted, by benzyl ox C3- Co6, eyel oal kanoyl, benzoyl unsubstituted
or opti onaqnfyt“?u%g{‘ﬁeg@foé@s %Je%¥41la?@ IP?ftafB‘rYﬁﬁ@%%%?mb@wwoaéwmwa f or nacyl .

Compound 3B 0 LSRRI HIRaF 1y PR TR RBlugas o o1 9

. . aci PIN H
NI ) Cl CO01Bu / CHC12 .. aNbOOPAe8 1 00 OVt iN 1 -5(NHR H 1, 2022 Werein,
1211 is C2-C8 al kenlyacyl. Conpound 23 is preparedlagegording to the
follow ng chenmical reaction: 21 9 ,- Oacid, 11,001, [Hgst N Hnmol ecul ar

si eve, DVP-WwWitNufxpoaksoylanine bodis The 20uither ef BocH 2T s Pysobstiytedt or nacyl
pyridyl formacyl substituted by 3-tert-butoxyl carbonyl i no (nocHN\---7)
or 2-substituted al kyl arni no-4-thiazolyl NHBoc O Comnpou Bg% S prepared
f}l /
0

accordi ng Eo the follow ng chem cal reaction:
alkylamino-4-thiazolyl “formacyl having the structure of

;J =~ S
. N={
2-bromo-thiazolyl-4-formacyl  having  the  structure  of Br
¢ Br
J A
o _ N=(
2,5-dibromo-thiazolyl-4-formacyl having the structure of Br; or

9]
A

2-methyl-thiazolyl-4-formacyl having the structure of Nﬂ;

or,

Ry is carbamoyl having the structure of COOMe
Ry is isopropyl,

Rio is hydrogen, acetyl substituted by benzyloxy, benzoyl unsubstituted or
optionally substituted by single fluorine atom, benzylacyl, pyridy! formacyl, pyridyl
formacyl substituted by 3-tert-butoxylcarbonyl amino having the structure of

)0 AN

BocHN or 2-substituted alkylamino-4-thiazotyl formacyl] having the structure of

6



|l Orl a.L .,...k EDC[, I1tOBT,g >1'1H N.,/ 1001 Sall al' sieve p DrAF
r-- bOOM SI 1IW.. N --("NH SecMe00C 24Ff 2Nrjr111FOOVe --IN FIB= P) a 25
Compound 27 is prepared according to the follow ng chem cal reaction: Ow 9
CN Nn krn 26 Conpound 30 is prepared according to the follow ng chem cal
reaction: SLMH2 + R6 2829 Werein, R6 is Hor nethyl. K2CO3 CH2a2 rOEt r
SRe COCEt 30 Conpound 36 is prepared according to the follow ng chem cal

reactions: \%/EBQEHN 0 31 )01.,R10 RBN HO CN-LOR6 32 IOR6 0 a

Particularly, the compound according to the present invention has the structure

represented by the following formula TV:

Xe Y
ey
Xy Y
Ro
v

wherein,

Ra2, Rs, Rg and Ry are independently hydrogen; halogen atoms; phenyl or
halophenyl; benzyl; C1-C13 alkyl substituted by halogen atoms, C1-Cé alkoxyl or
hydroxyl; C2-C6 alkenyl; C3-C6 cycloalkyl; C1-C6 alkyl , C2-C6 alkenyl, phenyl or

benzyl substituted by oxygen atom; amido; C1-C2 alkoxycarbonyl; or carboxyl;
X418 0O, S, NH or N;
Xy 18 N, NH or CHy;
Y, is O, S or NI; and
Y4 is N or CH,.
Furthermore, for the above-mentioned compound, when R, is H and Y4 is N,
Ry is C1-C6 alkyl,

R¢ is CI-C13 alkyl; phenyl or halophenyl; benzyl; substituted alkyl containing
halogen atoms, alkoxyl or hydroxyl; C2-C6 alkenyl; C3-C6 cycloalkyl; or halogen

atoms;

Ry is hydrogen; phenyl or halophenyl; benzyl; C1-C13 alkyl; CI1-C13 alkyl
substituted by halogen atoms, C1-C6 alkoxy or hydroxyl; C2-C6 alkenyl; C3-C6



i0 R BocHN OH ORL R )LN HOH OR6 HO 33 b O 1-.NThi30R6 0 -.a- C Rl 36
a. TPA (trifluoroacetic acid), pyridine, CH2Cl12; b: THF, EDC, DMAP, DM,

| -OH Ot ol uene/ DMSG, d: PQOC13 wherein, R6 is Cl-C2 al koxy; R3 is

t hi azolyl, thienyl, phenyl, benzyl, C-C6 al kyl, C2-C6 al kenyl or C3-C6
cycloal kyl; R is benzyl, CI-C6 alkyl or C2-C6 al kenyl; X4 1S 0 or S; and
Y1 is O or S. Conpound 38 is prepared according to the foll ow ng chem cal
reaction: cyclGlXRRCIRES alByl3BostituidNSr GlyBen; RI-ASalkS@BHENY I Rl R are

i ndependently phenyl, benzyl, Hor Cl-C6 alkyl; and X is N or 0. The
above reacti%%é gpg bﬁkﬂarried out in a solvent such as N, N-di net hyl
forrnani de (DM O B@6(8hitrile (CHBCN), nethanol, dichl oromet hane,
tetrahydrofuran (THF), dichl oroethane, toluene, benzene, dioxane, water or
a mxture thexegeN orAYLt kgl case nay be, an activator, such as pyridine,

N- net hyl nor phol i ne, isobutyl chloroformate, triethylam ne,
diisopropylethylﬁp%neN, P and the like, is necessary to be added into a
certain react)idh®: PHENFeact i on tenperature typically is -78C 140"C
according to the reaction situation of a specific conpound (for exanple
Conpound VANG¥ki3 fo Ineibvd conddd@nd, afeh IRQMs 1 [08s HSwmdependent on the specific
reactants. The conpl etion degree of the reaction typically is tracked and

measured by TLC. Aft eaction, after-treatnent nethods generally used

i ncl udes fil E{Za{fi(ﬁﬁé?iﬁﬁf@gr?}‘?%ﬂ obRalgphane berabtGloho sbhisybsiivied B der to
remove th Ves| i | | chr.omat ogr aphy separation etc.
The finaI%gﬁggﬂg?R%EE%%gﬁg?#?gaéggmﬁﬁﬁﬁgnggn%ﬁ%&nethods for synthesizing a
smal | nol ecul e organi ¢ conpound of bisheterocycle in tandemin the present
i nvention mayRrbe holersni phedyé of didlaphiemd, bértzel aiu€e3 alkyl CO-g6 Thgm 1973;
38;, 3571. éﬁ.V®9831627, 1897.éi# C}?R%Process Res. Dev. 2003; 7; 696. 4.

O g. Lett S95BUedsdy ¢5¢iylsC2-EheatkophialirCBaydloalkyhgat-Ca plkoygatong. @« Org. Chem
2003; 68;0%@§gd.7. Org. Lett, 2000; 2; 2769 etc. The present invention
al so provides "a nedi cal conposition containing the above conpound as an
active conmponent, and this conposition can also contain conventi onal

phar maceut i ¢ Xad§ Quant NH; According to the aspect of the present

i nvention, the conpound of the present invention nay be used as an
antivirus inkibj g ) The conpound according to the present invention
may be used ?%%%ﬁﬁégﬁ%‘Pﬁe medi cament for viral diseases. Furt her nore,
t he conpound according to the present invention and the conposition

conpri sing siahs @ohpodHd nmay be used to treat the viral diseases caused by
i nfluenza virus, hepatitis virus, herpes virus or AIDS virus.

In another aspect of the present invention, the compound according to the present

invention may have the structure represented by the formula V:
Ro~¢ X M1 R
\ \ 6
vy
Ry
v

wherein,

R; is benzyl, C1-C6 alkyl or C2-C6 alkenyl;

Rg is C1-C6 alkoxyl;

R; is thiazolyl, thienyl, phenyl, benzyl, C1-C6 alkyl, C2-C6 alkenyl or C3-C6



The present invention provides a small nol ecul ar organi ¢ conpound of

bi sheterocycle in tandem used as a non-nucl eoside antivirus inhibitor. This
conmpound may effectively inhibit the replication of influenza virus, the
DNA replication of hepatitis B virus (HBV), and the formati on of HBsAg and
HBeAg. Thi s conpound can be used for the preparation of a nedicament for
viral diseases, and nay overcone the limtations of the known nucl eosi des
drugs, inclygtbalkgi;cytotoxicity, the requirenent of other drugs having

di fferent structure for against the drug-resistant virus variants induced
by long-term gfg he structure of the conpound according to the
invention is M%I Mlsinple and easy to be prepared. Best node for

carrying out the i nvention Preparation exanpl es The present invention
is further ilYustoat®ed with reference to the foll ow ng specific exanples
whi ch, however, do not limt the present invention. In the foll ow ng

preparation eﬁgﬁples NVMR was neasured using Mercu Vx 300M produced by
Varian, and th¥ RVRPLRE 3eReding: topthpy gresend dpvemtiqn g h%@%‘]!@)Cd theéba eagent s
wer e mnainl Shanghai Chem cal Reagent Co., Ltd. The
pur|f|catH%%Q%ﬁgkﬂeg%?%ducts were perfornmed mainly mnth col um

chromat ography of silica gel (200-300 nesh). And the type of the silica gel
used in colum chronatogr hy was coarse hgl 6(ZLX - ), and |t |s
produced by t @reh of ‘Q mgdao Hai caI Pl gnt

EDC, DVAP/ DVF i, NHA0ACY NAOAc Ccrrrpo%mg (3rt‘m>|Ry corrpounJ%@ N-et hyI
NL( 3- dlnethylantnopropypear Befi%' mi de hiedtochl ori de ( EDC) nnD,Q and

N, N-di met hyl pylridine (DMAP) 20. 3nmol ) werde nixed with a mol ecal ar’ si eve,
and the resul t eg MO DMAPWASF GORHEAAL, t and
pyridine (4.5mml) were added |nkﬁurnnN#%§C%?ggfgggsﬁFaggggtlon nas tracked
by TLC. Aft erl)tUrenpoead 8iioobtaias! goomplietsedyn teheion damtean Com@surdi 1 stded wi t h

wat er and extracted with Et0Ac. The solvent was renoved conpletely by
concent r afiP8WoUTh&n conpound 3 was obtai ned through col umn chr onat ogr aph
(yield 60% . Subsequently, conpound 3 (0.3nmmpl) was m xed wi th anmoni um
acet at e (N144)AShpbdRMMRobiaRE b 1Y NaOAc) (30mmol) and heat ed
to 130' C, angmthepprogress of rzggtlg%q§g§ﬁﬁggéked by TLC. Then the
reactant was cooled to roomtenperature, and diluted with water, extracted
wi th ethyl ackbdeid: The sol vent was renoved conpl etely by concentratlon
Then conpound 4i (WAng279-1) was obtai ned by separation through col um

cl u- onmat ogra t r thvi. t I a 1:1)
vl el d 300y e T P e e R Balt Rk 2 ot
'Table 1- iub@mtmpxdutvbdhﬁbgdmcdtwme @Dtmﬂlﬁ)xlyl br MR EIPCE 336 &Q&Mi (dat a
Wang279-1 " 34 (t, 31-1), 1.94 (m 1I-1), 2.79 (d,
2H), 4. 330>(Céf>3“9411)< lfvﬁselki(fd C21¢fb kvnyteplmyl aHpenzyithmpaitated HyOoxygby, COOEt 5

089(t 1) 66(m 2H), 2.94 (t, 2H), 4.31 (q,
7 01%&9 Cl a%?xétf“("gﬁln} Pt‘@'bo}‘?" '60(d, HI). Wang292 H N ' N-rw COOEt 6
087 (t, 3H), 128A 43 (m 7H), 1.67 (m 2H), 2.91 (t, Hz, 2H), 4.35 (q,
2H), 7.06 (d&;idMNH703%0t CR;;(d, 1H), 7.49 (d, 111). Wang264-1
Xy is N, NH, O, S or CRy;
X3isN,NH, O, S or CRy;
X41s N, NH, O, S or CRy;

Y115 O, 5 or NH;

Ri, Rz, R and Ry have the same definition as described above.



(/ 8 1.25-134 (m 914), 3.69 (in, 114), 4.33 (g, 211), COOEt 7.03 (dd,
IH), 7.30 (d, 111), 7.53 (d, 1H). Wang265- " (..,47 ¢/ 6 1.26 (d, 611),
1.39 (1, 3H), 3.87 (m 111), 4.38 (g, COOCEt 2H), 7.37 (d, H4), 7,75 (d,
1H). Wang265 H crS,1i_c(Nl 8 0.98 (t, 3H), 1.40 (1, 314), 1.75 (m 21-1),
2.92 (t, ---r'iN-co2rt 214). 4.39 (q, 2H), 7.43 (d, 114), 7.84 (d, 114).
Wang223 SN (-1?1 / 8 2.56 (s, 314), 3.88 (s, 311), 7.41 (d, 114), 7.80 (d,
saws 1H). Wang222-1 6 2.53 (s, 311), 3.80 sssel 6.96 (dd,I1), 7.24
CstiN  COOMe (d, 1H), 7.58 (d, 114). m@ff’ -®% (d, 6H), 1.35 (t,
314), 2.08 (itHe suuetye obl.@wssaaboReepbs 2 (q, 2H), 7.26 (d, 114),
7.34 (d, 111), 7.57 (m 111).

In particular, the preferred compound according to the present invention may be

prepared by the following chemical reactions.
Compound 7 is prepared according to the following chemical reaction:

Ry

S
Rg ~Br (

\ 7 o BrZn X4 A1 C A ! &H
\S?N ! \« J Pd(t P113)4/benzcne> (\_ /7/k3 Rg
< \ N

5 & 7

Rs and R; are independently phenyl or halophenyl; benzyl; C1-C13 alkyl
substituted by halogen atoms, C1-C6 alkoxyl or hydroxyl; C2-C6 alkenyl; C3-C6
cycloalkyl; C1-C6 alkyl, C2-C6 alkenyl, phenyl or benzyl substituted by oxygen;
amido; C1-C2 alkoxycarbonyl; or carboxyl; and

X4 isOorS.

Compound 11 is prepared according to the following chemical reactions:

R?/CL)LH_&“,, NHz o <S7)kN R, . &HI

8 9 10 11
a) 25%NH,OH, KCN, NH,CI b) EDC, DMAP, DMF,
Thiazole-2-carboxylic acid or Thiophene-2-carboxylic acid ¢} PPhs, CCly, CH,CN

Wherein, Ry is phenyl, benzyl or n-butyl; and X, is N or CH;.

Compound 13 is prepared according to the following chemical reaction:

COOMe COOH
ﬂS?/{f;‘;\ . LiOH, MeOH, HZOP CVQNS\ .
~N N
12 13

Wherein, Rg is H, isobutyl, benzyl or n-butyl.



Wang404 SH ci 3H2, 8 0.87 (3H), 1.2-1.60 (2214), 1.40-1.69 (414), 2.87 ()

6000

(214), 4.37 (q, 214), 7.09 (m 111), 7.26 (m 114), 7.46 (m 1l4).

ang276 ---/ Gis 6 1.23 (t, 3H), 2.39 (dcl, 211), 3.02 (t, 214), 4.29 (q,

COCCl 211), 4.91(d,111), 4.96 (d,111),5.74-5.85 (m  111), 7.00 (dd, I11),
7.27 (d, 111), 7.57 (d, 114). Wang350 H C 81.42 (t, 3H), 4.22 (q, 214),
7.02 (ddd, 114), 7.10 ©OO Et (dd, I11), 7.18 (dd, 111), 7.40 (dd. I11),
7.45 (dd, IFkipourdd 68 is(pepadedaccoaiig @the foblhwbhoQh&Rickilicac@dd) . 1. 71 (m 2H),
2.87 (m 211), 4.32 Wii-1 COREt (q, 2E1), 7.05 (in,114),7.30 (n,1l14),
7.51(m  1H). Wang298 "ph 8 1.19 (t, 314), 4.24 (q, 214), 7.01 (m I111),
7.31

O&/COOMQ OJYCOOMG

=] - . =N
’2 N NaHCOy,acyl chloride /__,2
= -

M s N

S BtOAc/H,0 7
NH, " TNHRyg

14 15

Wherein, Rjo is C2-C8 alkenlyacyl; C2-C6 alkanoyl; acetyl substituted by
benzyloxy; C3-C6 cycloalkanoyl; benzoy! unsubstituted or optionally substituted by
one, two or three groups selected from methoxyl, fluorine atom or hydroxyl;

benzylacyl; or formacyl.

Compound 16 is prepared according to the following chemical reaction:

o’\‘YCOO Mo Qi\rcoonne

SN ==
== NMM,CICOO'Bu, acid ==
s. N — oo 5. N
CH,(Ci
‘\}NH2 A2 \;NHRﬂ
14 16

Wherein, Ry is C2-C8 alkenlyacyl.

Compound 17 is prepared according to the following chemical reaction:

o 000N o~ CO0MS
f“ EDCH, HOBT,molecular sieve, acid =N
SN - SH;/.N
DMF
NHz NMR 1z
14 17

Wherein, Riz is pyridyl formacyl, pyridyl formacyl substituted by



IN ..s.? CO2Et (511), 7.58 (d, 141), 7.74 (m 1H). C226 H (5-1J-- 807.04
(dd, 114), 7.22(m 2E1), 7.32 (m 314), 7.46 ,cN (d, 1H, 7.68(m 21-1).
C262 8 0.94-1.10 (m 414), 1.38 (t, 3H, 2.56 (n, 114), axe 4.38 (q,
2H),7.05 (dd, 1H),7.33 (d, IH,7.49 (d, [11). C263- F.1 c¢Sd: NI COCEt 8
0.82-0.88 (411), 1.43(t, 311), 2.57(m 114), 4.35 (q, 214), 7.39 (d, 111),
7.84 (d, 114), 10.56(bs, NH). C277 sX) c chrtNx COCEl 6 1.38 (t, 3H),
2.04(m 2H), 2.37(m 4H), 4.09 (tnol -1), 4.36(q, 21-1), 7.41(d, 1H),
7.82(d, IH. C291 H (-st-1c-NJ Cﬁ%ﬂ’ 1.40 (t, 311), 1.56-1.90(811), 3.89
I(m 1HI()EI. iB%ﬁt—%lgﬁgy%hﬂBonyﬁ-a%@rﬁﬁ:( B ; -§4§—Qu1bsgit]age}1’ a&}lﬁgﬁlo(tpﬁldazmlfz‘)' G324 Pb

0
\ N=
formacyl ( N ), 2-bromo-thiazolyl-4-formacyl ( Br ),
o Br
I
. N={
2,5-dibromo-thiazolyl-4-formacyl  ( B ), 2-methyl-thiazolyl-4-formacyl

0
"J\@S
=
( _« ), pyridyl formacyl, o-amino benzoyl, o-methoxyl benzoyl, o-hydroxy

benzoyl, or thieny! formacyl.

Compound 19 is prepared according to the following chemical reaction:

6] . Q
/ﬁ){‘l\] OMe LiOH MHy0/MeOH /\\\#N OH
ot S
=N =N

S
RQ'I Rg™"
NHRy; 18 NHRyo 19
Wherein, Rio is cyclopentyl formacyl, o-methoxyl benzoyl,

cyclopentyl-1-ene-acetyl, thienyl formacyl, o-fluoro benzoyl; and Ry is benzyl or

isobutyl.

Compound 21 is prepared according to the following chemical reaction:

O

N’kro
i Cj acyl chloride, NzHCO, j"‘“ H Ay

- N*-é EOA/H,0 4N COOMe

COMe Y\L
NHR
%NHZ 2?10

Wherein, Rjp is C2-C8 alkenlyacyl, C2-C6 alkanoyl, acetyl substituted by

benzyloxy, C3-C6 cycloalkanoyl, benzoylunsubstituted or optionally substituted by

single fluorine atom, benzylacyl or formacyl.

iz



81.47(t,311), 4. 44(q, 211), 7. 13(dd, 1H),
7.28-7.48(m 3fl),7.55-7.60(m 311),7.66(d, 1H), 9.77(bs, N14). C311-2 N\
_:/ JF co2Et 8 1.04(d, 614), 1.44 (t, 3H), 2.02 (m 11-1), 2.94 (d, 2H)
4.34 (d, 214), 7.11 (s, 111), 7.21 (t, 111), 7.26 (t, 141), 7.48 (d, H),
7.56 (d, IF!), 10.90 (br, IH. C278-2 N Li COOEt 8 0.897(d, 611), 1.34 (t,
3f1), 1.98 (m 111), 2.74(d, 214), 4.28 (d, 214), 7.29 (dd, 114), 7.56(d,
| H), 7.85(d, (didhoun30 8- plei@isdd(acen@Bg 808 BMowlikdhemibaltOactibm, 511), 1.96 (m
2H), 3.20 (m H), 4.37 (t, 211), 7.36 (d, 1I1), 7.80(d, 111), 11.10(bs,
111). C304 sH ( / COOEt 81.09m 611),1.40 (m 511),1.84 (m 210, 3.37
(n, 114), 4.26 (1, 2H),! 6997 (m I1]), 7.24(n1Q1;2 I g.650n, 114). €292
__(s) coo st 60.90 (d,%ﬁ@4ﬂ?@é.31é--tﬂﬁﬁ¢q, 2501 %ni}lll), 2.46 (s, 3H)

; a1, M\{

2.78 (d, 241), 4.30 (g}, 2H , Bosy te: R 7437 (d, Bbbwe C328 \/ 1 C COCC

50.80 (d, 611), 1.23(t, 3H), 1.89 (m | 1),“2W§%1(d, 214), 4.19 (q, 214),
7.16-7.19 (21-1), 7.80-%267 (311); C279-1 V€90, 93 (t, 3H), 1.39-1.46
(m 514), 1.69 (m 2H), 2999 (t, 211), 4.38(q, 21%), 7.42(d, 111), 7.83(d,
11-1). Exanple 2 0 06 , X X20.NR7 X3-)(4" 3411 Conpound 3 (0.3mml) was

mxed with LaYESSRNRS i €288 UchPacpmmo! ). then

18

H

Compound 23 is prepared according to the following chemical reaction:

Doy 5P
q’*‘?***m»'\ ¢ agid, EOCLHCBT, C}fﬁ’“lﬂ’\l-%
JNH .):l-,f’ molecidor sieve, Di\-fl"".__,_"' Ho N

4N SOOME 8. oH CCOoMe
""'(\]"'NHQ ""r MNHR2
0 23

Wherein, Ry is pyridyl formacyl, pyridyl formacyl substituted by

O
AN
: |

3-tert-butoxylcarbonyl amino (BocHN” ") or 2-substituted alkylamino-4-thiazoly!

NHBoc O

S b

. "/
formacyi ( N )

Compound 25 is prepared according to the following chemical reaction:

o
,L D r A’.\ .4-"\ .-F
NN EDCL HOBT, QO NG,
j%r{l H\rL) molecti el sieve, DRF Pﬂ("“f‘i H rﬂ‘
5. N COOH 2 SN s
“¢""NHZoc Hzf\nrtd,f OOMe '\('NHMB"G W
24 5

O

4 OMe %CN
. CH3CN, n-Buli ./ THF, %.—;N

o

Ao - Xo

26

13



(5m) was added thereto. The resulted m xture was refluxed, and the
progress of reaction was tracked by TLC. Subsequently the reaction solution
was cooled to roomtenperature, and then was concentrated to renove the

sol vent conpletely and extracted. Conpound 4ii was obtai ned by separation

t hrough col um chromat ograph wth petrol eum ether/ ethyl acetate (vol une
ratio 3:1) (yield 50%9. The foll ow ng conpounds were synthesized by the

same met hod: G‘c&h]io@nd3(213§3ﬁd‘fﬂawdrﬁdcoﬁﬁlhglﬁitﬂ£ ﬁ)IIfOQfﬁr@Uhé’mfdleth&gDC]-:g 300 Mz)
data C296-1 (5cs/ 8 o 95 (t, 314), 1.35-4.48(m 5H), 1.78(m 214) 3.13 (1,

COCOEt 214), 4.42 (q, 7.45 (dd, 111) 7. 80 (d, 1H). Wang421 O'sreoii 27
8 0.87 (311),1.25-1.45 62211),1.68-1.76 g 3.22 (t NNCOOEt 214), 4.41
(g, 214), 7.06 (dd, &%ﬂﬁw 7..38:.(d oi 2 8 g Ikg C321-2 0- N 8
1.16-1.49 (714), 1. ﬂzwl C4II) 704 (in, 2H) = (in, COOM 111), 4.39
(g, 214), 7.02(dd, 1H), g 35(d, 1Y 7.45(d, 1Iﬁ§ t-G -fisrr 8 0.98 (
d, 611), 1.42 (t, 314)2 1.98 (n1 FD, 2.52 (s, 3.12 (d, 21-1),
4.41 (g, 211), 7.50 (s, H). C324-2 ics, 47 ( 96(d 614) 1.29 (t,

314), 1.40 (WWh3d)Re i tOF nhamylll) , COCEt 2. 80 (q, 214), 3.10 (d, 214),
4.39 (q, 214), 6.98 (s, 114). C328-2 s 8 1.04(d, 614), 1.28 (t, 314), 2.02

(m 111), 3.16 (d, 214
Compound 36 is prepared according to the following chemical reactions:

R, o Ri O
a
IssocHN/ljrH ¥ CN\)J\ORBW———:» BocHN’J\/[LN/\H/ORS
o oH " 0
31 32 33
|

O Ry O

0 R, O
,)kg/klgﬂ\ﬁ/\ETORe < RgJLN/Lj/J\N/\m/ORG
35

H ow H 0o
id

34
N
\
\i;g_ﬁif
Ry
a: TFA (trifluoroacetic acid), pyridine, CH2Cly; b: THF, EDCI, DMAP, DMEF;

(0]
f--oH
g

C : IBX having the structure of 0, toluene/DMSO; d: POCL;

wherein, Rs is C1-C2 alkoxy; R; is thiazolyl, thienyl, phenyl, benzyl, C1-C6
alkyl, C2-C6 alkenyl or C3-C6 cycloalkyl; Ry is benzyl, CI-C6 alkyl or C2-C6

alkenyl; X4isOorS; and Y;isOor S.

Compound 38 is prepared according to the following chemical reaction:

14



)-. (i1C 7 COON 4.34 (d, 211), 6.94 (s, 114), 7.10 (t, H), 7.21(m 211),
7.62 (d, 11-1), 10.17(br, 114). C296-3 s' ( C----NN- GOOD 6 0.97(d, 6H)

1.41 (t, 314), 1.98 (m 114), 3.12 (d, 214), 4.41 (d, 2I1), 8.12 (d, 114),
8.81 (d, 114). C376 O-t--(fry y noo 61.02(d, 6H), 1.46 (1, 3H), 2.04 (m
114), 3.18 (d, 21-1), 3.91(s, 111), 4.44 (d, 214), 7.12 (d, 111), 7.36 (d,
IH), 7.95 (d, I11). C352-3 61.01(d, 614),1.08(d, 61-1),1.42 (t, 314),
2.03(m_241), GOOD 3.15 (d, cgdd), 3.29 (d, 211). AcB(q, 21-1), 8.61 (s,
I11). €223 Q--Cn 8 0.95 % 6 LAEoCHL. BEL( M g}ﬁ .67 (d, 214), 7.03 (t,
H), 732 (d, 11-1)¢° z/-g 8, bhhe 7.41 (df RG224 Ch'sj-M- 6 0.93 (
d, 6H), 1.87 (m 114)\ (d, 211), 7.34 (dN 1H) 7.50 (s, 114), 7.81
(d, 141). C310-2 -CI'( 7 5 0.95(d, 61-1), 1.39 (# 311), 1.95 (m 111),
2.77 (s, 114), GOOD 3.08 (d, 214), 4.38 (d, 211%, 7.88 (s, 1H). C295-4 sn/

Wherein, Rs is isobutyl; R and R’ are independently phenyl, benzyl, H or C1-C6
alkyl; and X is N or O.

The above reactions may be carried out in a solvent such as N,N-dimethyl
formamide  (DMF),  acetonitrile  (CH3CN), methanol,  dichloromethane,
tetrahydrofuran (THF), dichloroethane, toluene, benzene, dioxane, water or a mixture
thereof. As the case may be, an activator, such as pyridine, N-methylmorpholine,
isobutyl chloroformate, triethylamine, diisopropylethylamine, DMAP and the like, is
necessary to be added into a certain reaction. The reaction temperature typically is

-78°C~140°C according to the reaction situation of a specific compound (for example

Compound Wang413.49 etc.). The reaction time is dependent on the specific reactants.

The completion degree of the reaction typically is tracked and measured by TLC.
After reaction, after-treatment methods generally used includes filtration,
concentration of the reaction solution in order to remove the solvent, extraction and

column chromatography separation etc. The {inal product is identified by NMR.,

The methods for synthesizing a small molecule organic compound of

bisheterocycle in tandem in the present invention may be found in the following

literature: 1. J. Org. Chem. 1973; 38; 3571. 2. W09831687, 1997. 3. Org. Process

Res. Dev. 2003; 7; 696, 4. Org. Lett. 2004, 6; 929, 5. Chem. Pharm. Bull 1983; 31,

4549.  6.J Org. Chem. 2003, 68; 1636. 7. Org. Lett. 2000; 2; 2769 cte.

The present invention also provides a medical composition containing the above
compound as an active component, and this composition can also contain

conventional pharmaceutic adjuvant.

According to the aspect of the present invention, the compound of the present

invention may be used as an antivirus inhibitor.

i35



6 0.97(d, 640, 1.41 (t, 311), 1.95 (m 111), 3.09 (d, 214), cooEt 4.40 (d,

214),

7.34 (in, 111), 7.54(d, 114), 7.83(d, 114). C310-3 cm----ci

sr- 8

0.97(d, 611), 1.40 (1, 3H), 1.98 (m 1H), 2.92 (s, 114), \COOEt 3.12 (d,

211),

4.38 (d, 211), 8.56 (s, HI). C309-2 / ( i y 8 0.98(d, 614),

1. 42 (t,

314),1.98 (m114), 2.49(s, 3H), cooEt 3.12 (d, 211), 4.39 (d, 211),
6.87(d, 111), 7.25(d, Ill1). C396 1 ' 6 0.99(d, 1214), 2.00 (in, 211), 3.17
3. 956 cemp@ihd )ac€idihg o tiNpresebOMvENtdn el be N, to brhBre(the 514) ,
214), 1.95(m 111),  2.77 (t, 211), 3.08 (d, 214), 4.39 (q, 2H),
6.71(d, 114¥mdwmvﬂmévduﬂ4ﬁu%%n43 6-1,s/ 8 7.09(m Hi), 7.36 (n,111), 7.43
7.52 (d, 1H, 7.57 (m 214), 7.92(s, H). C322 81.39m 614),

(d, 41-1),

1.73

(n,

(m 3H),

1.42 (m 51- Lyyrifder@Bre( he Adhopotnd Bcbdrling 1 ne fdbY idbeitbn bng 2hd)

(d,

1H),

7.84 (d, 111) 0000t
composnlon comprising such compound may be used to treat the viral diseases caused

by influenza virus, hepatitis virus, herpes virus or AIDS virus,

The present invention provides a small molecular organic compound of

bisheterocycle in tandem used as a non-nucleoside antivirus inhibitor. This compound

may effectively inhibit the replication of influenza virus, the DNA replication of

hepatitis B virus (HBV), and the formation of HBsAg and HBeAg. This compound
can be used for the preparation of a medicament for viral diseases, and may overcome
the limitations of the known nucleosides drugs, including cytotoxicity, the
requirement of other drugs having different structure for against the drug-resistant
virus variants induced by long-term therapy. The structure of the compound according

to the invention is relatively simple and casy to be prepared.
Best mode for carrying out the invention
Preparation examples

The present invention is further illustrated with reference to the following specific

examples which, however, do not limit the present invention.

In the following preparation examples, NMR was measured using Mercury-Vx

300M produced by Varian, and the NMR scaling is: 8 H/C 7.26/77.0 ppm(CDCls).

The reagents were mainly provided by Shanghai Chemical Reagent Co., Ltd. The
purification of the products were performed mainly with column chromatography of

silica gel (200-300 mesh). And the type of the silica gel used in column
chromatography was coarse hollow (ZLX - 1), and it is produced by the Branch of

Qingdao Haiyang Chemical Plant.
Example 1

[6

7.43



C295-1 (, 80.9.4t, 314),1.41 (t, 314),1.42 (m 21-1),1.68 (m 2H), OOEt
3.21 (t, 21-1), 4.40 (g, 2H), 7.04 (dd, IH), 7.38 (dd, 141), 7.46 (dd,
1H C296-2 (s)-csi N.91 (t, 3H), 1.39,0, 3H), 1.44 (in, 211), 1.68 (m 2H),
COOEl 3.22 (t, 2H), 4.39 (q, 211), 7.43 (d, 141), 7.82 (d, 1ff) C352-2 coxt
8 0.90 (d, 6H), 0.96(d, 6H), 1.33 (t, 3H), 2.25 (m 21-1), 2.62 (d, 214),

3.10 (d, 211) 4.38 (d, 214). 6.96 (s, I11). C309 O 80.95 ( d, 611), 1.38
(t, 314), 1.92 (m 111)0 2. 46 (s, 314),0 t 3 05 (d, 21|)H 4.36 (q, 2EL),
6.67 (d, 1ily,~PRy ( Fg ca45 a o d 8. 44 t7,_(3 R, 1. 99 (dq,
114), 3.13 &, 214)" #/ % di, 2| 1) 7. (m 211),
7.40 (s, H), 776779 11 4), 37X81784(m -1y le 3

a: EDC, DMAP/DMF, b: NH4OAe, NaOAg

Compound 1 (3mmol), compound 2 (3mmoal), N-ethyl-
N!—(B-dimethyfaminopropyi)carbodiimide hydrochloride (EDC) (3.3mmol) and
N,N-dimethyl pyridine (DMAP) (0.3mmol) were mixed with a molecular sieve, and

the resulted mixture was cooled in ice bath (0°C). Then DMF and pyridine (4.5mmol)

were added in turn. The progress of reaction was tracked by TLC. After the reaction
was completed, the reactant was diluted with water and extracted with EtOAc. The
solvent was removed completely by concentration. Then compound 3 was obtained
through column chromatograph (yield 60%). Subsequently, compound 3 (0.3mmol)
was mixed with ammonium acetate (NFI;OAc) (15mmol) and sodium acetate (NaOAc)

(30mmol) and heated to 130°C, and the progress of reaction was tracked by TLC.

Then the reactant was cooled to room temperature, and diluted with water, extracted
with ethyl acetate. The selvent was removed completely by concentration. Then
compound 4i (Wang279-1) was obtained by separation through column
chromatograph with petroleum ether/ ethyl acetate (volume ratio 1:1) (yield 31%).

The following compounds were synthesized by the same method:

Table 1-1
Compound | Structure formula | "H NMR (CDCl, 300 MHz) data
Wang279-1 | ¢ N 0 0.86 (d, 6H), 1.34 (¢, 3H), 1.94 (m, 1H), 2.79 (d,
oy
NN .. 2H), 4.33 (q, 2H), 7.39 (d, 1H), 7.78 (d, 111).
Wang278 s H 3 0.89 (t, 3H), 1.28~1.45 {m, 5H), 1.66 (m, 2H),

LT |20 (t, 2H), 4.31 (q, 2H), 7.01 (dd, TID), 7.30 (d,
1H), 7.60(d, 11).

Wang202 | . © 5 0.87 (i, 3H), 1.28-1.43 (m, 7H), 1.67 (m, 21D,
2.91 (¢, Hz, 2H), 4.35 (q, 2E), 7.06 (dd, 111), 7.34




34iii
80C .

Compound 3 (0.3mmol) was m xed with POCI 3 (3ml,),

The progress of reaction was tracked by TLC. Subsequently the

and heated to

reaction solution was poured into sodi um bi carbonate (NaHCO3) sol ution of

0'C

and PCCl 3 was renoved. Then the reactant was extracted with ethyl

acetate, and the solvent was renoved conpletely by concentration. Conpound
4iii was gbLaLned—?ywsepaLaLLOaJUmJMuﬂLJHﬂJﬂHLJJHJHRﬂL&HjHﬂLiALh petrol eum
ether/ ethyl acetate (volune rat{i6h4HL)74%ileld. 809 . The fol | owi ng
e PR G, I, g e 5
80. 94(t, 3| -1),1. 354 §( p5H) , 1. B0/, CIDE0ZEN LD, 15( 10, 1R14), 4. #2(q, 2H),
573'12)2,( N 7?%‘1 %ﬁf) M )(wz/ﬁ Conal 3185(4 6“2#) 3@@ %U% 8/ @1@ e dd, 114),
7.43 (d, | 114), 7 (e 114). | 6263 32(£511g 170Q@Hy). 8 1.42 (t, 301), 2.00
(d, 311),|4.42 (q, ®°84 (nj 111) (15, 7011 (dd, 119,
573.1_42(7?1 5'41‘3&?%2_333%(_2@ 1&%33 § 09;3 (t, 388, 1,40(@)3([4)\ 1.95 BRI, 2 92 o,
7.34-7.43(m 311), 29) , 7. 552 8705 20343 (. B9, ¢4 (418). C305-1
[ oint DL e FA R A R IR it
C321-1
Wang222-1 0 2.53 (s, 3H), 3.80 (s, 3H), 6.96 (dd, 1H), 7.24
oM (d, 1H), 7.58 (d, 1H).
Wang278-1 Q“( 2/\( fb0.95 (d, 6H), 1.315 (t, 3H), 2.08 (m, 1H), 2.83
r, 2H), 4.34 (q, 2H), 7.26 (d, 1H), 7.34 (d, 1H),
7.57 (m, 1H).
Wang404 Crskir 8 0.87 (3H), 1.2-1.60 (22H), 1.40-1.69 (4H), 2.87
(2H), 4.37 (q, 2H), 7.09 (m, 1H), 7.26 (m, 1H),
7.46 (m, 1H).
Wang276 8 1.23 (t, 3H), 2.39 (dd, 2H), 3.02 (¢, 2H), 4.29 (q,
2H), 4.91 (d, 1H), 4.96 (d, 1H), 5.74-5.85 (m,
1H), 7.00 (dd, 111), 7.27 (d, 1H), 7.57 (d, 1H).
Wang350 \C>A 8 1.42 (t, 3H), 4.22 (q, 2I), 7.02 (ddd, 1H), 7.10
O ‘// (dd, 1H), 7.18 (dd, 111, 7.40 (dd, 111}, 7.45 (dd,
1H), 7.64 (d, LIH).
Wang264 6 0.95 (t, 31), 1.71 (m, 2H), 2.87 (m, 2H), 4.32
{q, 2H), 7.05 (m, 1H), 7.30 (m, 1H), 7.51 (m,
1H).
Wang298 8 1.19 (1, 3H), 4.24 (q, 2f0), 7.0 (m, 1), 7.31
(5H), 7.58 (d, 1H), 7.74 (m, TH).
226 P 6{17.04 (dd, 1H), 7.22(m, 2H), 7.32 (m, 3H), 7.46
(d, 1H), 7.68(tm, 21H).
C262 § 0.94~1.10 (m, 4H), 1.38 (t, 31), 2.56 (m, 1H),
4.38 (q, 2H),7.05 (dd, 1H),7.33 (d, 1H),7.49 (d,




1.65-1.76 (m

/™. .s....s..."1(37 coOEt 80.91-1.00(in, 611),1.374.45(m51-1),
4H), 2.78 (t, 2H), 3.05 (t, 2H), 4.40 (q, 211), 6.77 (d, 111), 7.53 (d,
111). C321-3 (s)(/ -------- 8 0.95(d, 911), 1.37 (t, 5H), 1.70 (m 2H),
2.07(m COOEt 1H),2.77 (t, 2H),2.90 (d,21-1), 4.36 (q, 211), 6.74(d,
1H), 7.50(d, 111). C208 st..irtor. 8 0.97 ( d, 61-1), 2.06 (m 1l11), 2.61
(d, 214), -6.91 (s, 1H) . 7.43 (d.-111) . 7.92 (d, 114). C294 8 0.92(d,
614), 1. 40! (t, 31-1), 2.10 (m11-1}ED.2.19(s, 311), 2.97 (d, 214), A4. 32)(d,
2H), 8. 64(Baa3li 1) | COOF C293- 21§ 0SB a b 741,81 Q984 H > 6% ) - A(t, 3H),
2.00 (m fH). 2.57(6y{QOCEt 311 Y5 ReEte S LG 21 Ay 1y
7.28(d, 111). 794 8 '9c99(d, 64h)2H)1740 (i IHB1LY4 (2. 1), (Ih560E1), 2. 96
(d, NH).
C277 o "(I 7 § 1.38 (t, 3H), 2.04(m, 2ED), 2.37(m, 4H), 4.0
(n,1H), 4.36(q, 2H), 7.41(d, 1H), 7.82(d, 1H).
€291 . 4 § 1.40 (1, 3H), 1.56~1.90(8H), 3.89 (m, 1H), 4.39
T a® _
(q, 2H), 7.36(d, 1H), 7.54(d, 16), 11.06 (bs, NH).
C324 e 8 147 (t, 3H), 4.44 (q, 2H), 7.13 (dd, 1),
Lt N 7.28-7.48(m, 3H), 7.55~7.60(m, 3H), 7.66(d,
1H), 9.77(bs, NH),
C311-2 R 5 1.04(d, 6H), 1.44 (¢, 311), 2.02 (m, 1H), 2.94 (d,
statad | |
- T 2H), 434 (d, 2H), 711 Gs, TH), 721 (4, 1H), 7.26
(t, 1H), 7.48 (d, 1H), 7.56 (d, 111}, 10.90 (br, 1H).
C2782 N 5 0.897(d, 6H), 1.34 (t, 311), 1.98 (m, 16, 2.74(d,
S ‘\‘_/
coon 2H), 4.28 (d, 2H), 7.29 (dd, 1H), 7.56(d, 1H),
7.85(d, 110).
C305-2 o 60.95m, 6H), 1.70 (m, 5H), 1.96 (m, 2H), 3.20
LIty (m, 1H), 4.37 (1, 2H), 7.36 (d, 1H), 7.80(d, 1H),
eoeH 11.10(bs, 1H).
C304 . §1.00m, 6IT), 1.40 (m, SII), 1.84 (m, 2H), 3.37
aw (m, 1), 4.26 (t, 2H), 6.97 (m, 1H), 7.24(m, 1H),
cook 7.65(m, 1H).
C292 5 0.90 (d, 6H), 1.31 (t, 351, 2.01 (m, 1H), 2.46 (s,
ey (d. 610, 131 (1, 3H), 2.01 (m, 1), 2.46 (
cooe: 3H), 2.78 (d, 2H), 4.30 (q, 2H), 6.67 (d, 1H), 7.37
(d, 1H).
C328 N § 0.80 (d, 6F0), 1.23 (t, 3H), 1.89 (m, 1H), 2.66 (d,
o
. oom | 2H), 419 (q, 2H), 7.16-7.19 (2H), 7.60-7.67
(3H),
279- s, A K 39~1. 6 8
9-1 e & 0.93 (t, 3H), 1.39~1.46 (m, SH), 1.69 (m, 2H),
2.99 (t, 2H), 4.38(q, 2H), 7.42(d, 1H), 7.83(d,
LH).
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coDE, 211), 4.40 (d,2H),7.37 (in, 1H),7.65(d, H),  7.98(d, 111).
7.14(q, 114), 7.35 (m11-1), 7.40 (s, 1H), 7.50 (in, 3H), 7.70 (m 211),
7.74(d, 1H). C307 7-1/ ,s,%,c, --N 8 0.92(d, 611), 1.30 (m 6H),
On, IH), 2.83(m COCEt 21-1),2.91(d, 211), 4. 36(1, 214), 7. 65(d, 114),
7.51(d, IH. C306 51.22m 611), 1.50 (n, 5H), 1.82 (in, 21-1),
111), 4.39 (t, 211), 7.50 (d,114), 7.94 (d, 111); COOEt C280-2 (s4 COCEt
60. 94(t, 311), Ex3mple #8(m 5H), 1. 76(m 2H), 3. 13(t, 211), 4.42(q, 21-1),
7.52(d, 1H), 7.96 (d, 1H) §278-2 8 0.95 (t, 3fl), 1.40 (1, 311),
21-1), 1.71 (m  COCEt ,z/&li 5. 07lz(wgssoglé%)mtfx,m?_(_\g,s 21, 7.10 (dd,
11-1), 7.43 K \ry QL

X3Xy Ry

3 4ii

Compound 3 (0.3mmol) was mixed with Lawesson’s reagent (0.45mmol), then

THF (SmL) was added thereto. The resulted mixture was refluxed, and the progress of

reaction was {racked by TLC. Subsequently the reaction solution was cooled to room

temperature, and then was concentrated to remove the solvent completely and

extracted. Compound 4ii was obtained by separation through column chromatograph

with petroleum ether/ ethyl acetate (volume ratio 3:1) (yield 50%). The following

compounds were synthesized by the same method:

Table 1-2
Compound | Structure "H NMR (CDCk, 300 MHz) data
formuala
C296-1 C_HS/ § 0.95 (t, 3H), 1.35~1.48(m, 5H), 1.78(m, 2H), 3.13 (¢,
coorr | 2HD), 4.42 (q, 2H), 7.45 (dd, 13, 7.80 (d, 1H).
Wang421 CWS/TCHZT & 0.87 (3H), 1.25-1.45 (22H), 1.68-1.76 (4H), 3.22 (4,
coogt | 2H), 4.41 (g, 2H), 7.06 (dd, 1H), 7.39 (dd, 1H), 7.48 (dd,
1H).
C321-2 o s 8 1.16~1.49 (TH), 1.72~1.83(41), 2.04 (m, 2H), 3.74 (m,
- ( 1H), 4.39 (q, 2H), 7.02(dd, 1H), 7.35(d, 1H), 7.45(d,
1H).
C310 “Q”T:Z/Y 3 0.98 (d, 6H), 1.42 (t, 3H), 1.98 (m, 1H), 2.52 (s, 1H),
cooet 3.12 (d, 210, 4.41 (q, 2FD), 7.50 (s, 1H).
C324-2 jfzgsz/\]/ 8 0.96(d, 6H), 1.29 (t, 3H), 1.40 (t, 3H), 1.97 (m, 1H),
coom | 2.80 (q, 2H), 3.10 (d, 2H), 4.39 (q, 2H), 6.98 (s, 111).
C328-2 N s § 1.04(d, 6I0), 1.28 (1, 3H), 2.02 (m, 1H), 3.16 (d, 2H),
a= ﬁvgl;o\m( 4.34.(d, 2HD), 6.94 (s, 1H), 7.10 (t, 1), 7.21(m, 211), 7.62
(d, 1H), 10.17(br, 1H).
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c227 8
2.06

3.48 (in,

1.40 (m




(dd, H), 7.72 (dcl, 1H) C293 -s) ANC 8 0.95 ( d, 611), 1.38 (t, 311),
1.92 (m 111), 2.46 (s, COOEt 311), 3.05 (d, 211), 4.36 (q,211), 6.67

(d, 111), 7.24 (d, I1l). C329 \ :11 8 1.00 (d, 611), 1.40 (t, 3H), 2.13
(dgq, 6.9 Hz, 111), COOCt 2.97 (d, 211),4.40 (q,31l), 7.33-7.39 (m 211),
7.79-7.84 (in, 211), 7.93 (s, 111). Exanple 4 Conpound 5 (1. 6mol)
was di ssolved-i-n-b (10m)., then solution of conmpound 6 (3.2nmmml) in

THE (4nml): @@tetr ﬁ?fﬁizﬁ y| DRSS EhiONS) bal (tadhillirh @R PPH3)-2) (4, 28D.ng)
were added thereto in'td nd : “ regction was trgcked
by TLC. The reactilon sol utinS‘ﬁ wa?’gg (ﬁgle ’?f%&g’g,n)’a%gﬁgé?n%gund 7 (Wang282-1)
was obt ai [nexfeby sepa,?}“lgqﬁw ough.ccal, wnm, chy areparah, WHPJB.FE&L obgym
ether/ etlhyl acetat eg----v' I'I'J']‘lgulrat}'hg 3:1%) ﬁyi EJ d 25). The foll ow ng conpounds
were synthesi zed by“the same nmefhdls HFaptd* & AHEgHgstrdDst #ck dHE 7H98r mul a
111 NMR (JCDCI 3, 300 MHz) data Viamg28R-1 (coome s--'s-') 6 0.99 (d, 61-0,
1.99 (m [44-0,-3-45-(d, 211} 3.96 (s _3H 7 46 (d, 114), 7 86(d, 1H).
Wang368 §<a852m1, /)10 ) L 0d-qUéd, @h1Y.08@, 7). (532 @13H),, 2.63(86 2Hid

114), 7.85 (d, 111)777. 383, (dd. 1485 o 268 38 D) 437l G144y,  angss4 s

D

C223 OOy § 0.95 (d, 6H), 1.86 (m, 1H), 2.67 (d, 2H), 7.03 (t, 1H),
7.32 (d, 1H), 7.39 (s, 1H), 7.41 (d, 1H).
C224 orYy 5 0.93 (d, 6H), 1.87 (m, 1H), 2.69 (d, 2H), 7.34 (d, 1H),
7.50 (s, 1H), 7.81 (d, 1H).
C310-2 _(/%S/ § 0.95(d, 6H), 1.39 (1, 3H), 1.95 (m, 110), 2.77 (s, LH),
S N
coo | 3.08 (d, 2H), 4.38 (d, 2H), 7.88 (s, 1H).
C295-4 TN ; § 0.97(d, 6H), 1.41 (t, 3H), 1.95 (m, LH), 3.09 (d, 2H),
Y

COCE 4.40 (d, 2H), 7.34 (m, 1H), 7.54(d, 111), 7.83(d, 1.

C310-3 fNZ“ﬁZ/Y & 0.97(d, 6H), 1.40 (¢, 3H), 1.98 (m, 1H), 2.92 (s, 1H),
coost | 3.12 (d, 2H), 4.38 (d, 2H), 8.56 (s, 110).

C309-2 (Szﬁz/Y & 0.98(d, 6H), 1.42 (t, 3H), 1.98 (m, 111), 2.49(s, 3H),
coost | 3.12 (d, 2H), 4.39 (d, 2H), 6.87(d, 11T}, 7.25(d, 11D).

& 0.99(d, 12H), 2.00 (m, 211), 3.17 (d, 4H), 3.95 (s, GH).

396 ~

337 Jﬂr\ﬁz/\r 5 0.97(d, SH), 1.40 (t, 51D), 1.73 (m, 2H), 1.95(m, 1)
2.77 (4, 2H), 3.08 (d, 2H), 4.39 (q, 2H), 6.71(d, 1),
7.28(d, 1),
Con3 e 5 7.09(m, 1H), 7.36 (m, 1H), 7.43 (m, 3H), 7.52 (d, 1H),
RAY 7.57 (m, 2E), 7.92(s, 111).
3 o 51.39m, 6H), 1.42 (m, SH), 1.80 (m, 2H), 3.75 (m, 1ED),
YaY 4.41 (t, 2H), 7.43 (d, 110), 7.84 (d, 15

C295-1 ¢ ﬂ{v\ 50.94t, 3H), 1.41 (1, 3H), 1.42 (m, 2H), 1.68 (m, 2H),
00 3.21 (t, 2H), 4.40 (q, 210), 7.04 (dd, 1H), 7.38 (dd, 1H),




(1-<s 3 3.83 (s, 3H), 7.09 (dd, I11), 7.29 (d, 1H), 7.41 (1,111),
IH), 7.92 (d, 1H). Wang240 >.- <s_ NCODEt 6 1.38 (t, 3H), 4.40 (q, 21
7.48 (d, 1H), 7.86 (d, 114), 8.20 (s, 111). Wang222 Crib 5 1.89 (t,
2.83 (in, 4H), 7.37 (d,)7.83 (d, IH). Wang284 '' 2 -s,' NN-1 COOMe
(s, 314), 3.55 (t, 21-1), 3.68 (t 214) 3.96 (s, 311), 7.46 (d, 111),
(d, 111).Vanrg316—sDs ft.- 83 (s 4.60 (s, 2H) 7 30 (514).,
(d, 111),! 7.82 (d, 114). V\angB%é?éBbﬂwﬁi 8 4.00 (s, 311) 4.72 (s 2
6,97 (ddd, ciddl, 7 | H) bo/snZ §F), 12 3H0; P4 910 HEye ¢
(s.111) Wang338 coa@ 55, 6l 10 A 1 Ikt g f)U? S 3t
7.33 (d, J=0.6 11949)>E' 43 eaa; ZIﬂH)l 39?«1,8111)(’@43 (ﬂH)H) 7@2({1 \I\ang354
is)< i -Ns¢hsr3; 83 ij IO BEE (athPy, 0 56eP G 3, o A A,
2.62 (d, 2H), 3.10 (d, 2H) 4.38 (d, 2H), 6.96 (s, 1H).
C309 jSz/\‘/ 50.95 ( d, 6H), 1.38 (t, 3K}, 1.92 (m, LH), 2.46 (s, 3ED),
coort | 3,05 (d, 21), 4.36 (q, 2H), 6.67 (d, 1H), 7.24 (d, LH).
C345 3/7“( ﬂ 81.00 (d, 6H), 1.44 (1, 3I), 1.99 (dq, 1H), 3.13 (d, 2H),
coost | 4.43 (q, 2H), 7.34-7.39, (m, 2H), 7.40 (s, 11), 7.76-7.79
(i, LED), 7.81-7.84 (m, 1H).
Example 3

><17)J\I

x3 xi1
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4iii

Compound 3 (0.3mmol) was mixed with POCl3 (3ml.), and heated to 80°C. The

progress of reaction was tracked by TLC. Subsequently the reaction solution was

poured into sodium bicarbonate (NaHCOs) solution of 0°C, and POCI; was removed.

Then the reactant was extracted with ethyl acetate, and the solvent was removed

completely by concentration, Compound 4ili was obtained by separation through

column chromatograph with petroleum ether/ ethyl acetate (volume ratio 4:1) (yield

80%). The following compounds were synthesized by the same method:

Table 1-3

Compound | Structure formula "H NMR (CDCL;, 300 MHz) data
C280-1 (77 _(ﬂ 6 0.94 (t, 3H), 1.35~1.48(m, 5H), 1.76(m,
— 2H),3.13(t, 2H), 4.42(q, 2H), 7.52(d, 1H), 7.96 (d,

1H}.

C279-3 SO 5 0.94(t, 3H), 1.33~1.4d(bm, SH), 1.73(m, 2H),
9 K—Z/\r (t, 3H) (bm, 5H) ( )
SOOEL 3.07(t, 2H), 4.40 (g, 2H), 7.10(dd, 1H), 7.43 (d,

1H), 7.72 (d, 1H).

7.54 (d,

1,
40,
6 3.41
7.88
7.43
11),

1H),
COOME



a 40 (dd, 114), 7.54 (d, 1H, 7.93 (d, 1l1l). Wang282 _ s1,i_ zCOOwe 5 0.92
(t, 3H, 1.45 (tq, 2H), 1.70 (tt, 2H), 3.25 (t, -NS---iN----- NN---- 2H),
3.92 (s, 314), 7.43 (dd, 111), 784(d 1H). Exanple .5 HO aNH2 0 ON
NA-R7 Ic'" SS4 Nr CRAH/NU- R™ "ONXHXL N.-- N 891011 a)
2590NHACH, KCN, NH4Cl; b) EDC, DIVAP, DMF, Thi azol e-2-carboxyfic acid or

Thi ophener2-carboxylic acidc) PPh3, CCl A__CH3CN Benzoi c _al dehyde

T IATY

(25mmol ) V\g%63€l%lded mifﬁ% amonil & RtERHA). Qﬁﬁdoﬁl)( 202101, BBnt.-ef g
pot assi um cyani de | (\30nmol ) andig B4 dey4 5 ) e
resulted m xture V\as stirred for 56 gnp g ﬁg”riegdf ﬁglr)u \T/ggs)dt rm?;ked by
TLC. The freactant was extracted wit 1766@;1!1@} orret hane Then t he extract was
dried over gnesTunrsutphat e (-MySO# solrent—ua ed to
obt ai n corr(f)%%nd 9 |(2, 99, ,yilel d 90% %g@uﬁmg (Bt )2 Has” h EDC
(7.8mmol )|, DVAP (Q. ) yand thiaz 3!7642}43)@11 QLT 0(H M), )758Th67®1€‘U| t ed
m xture was cool ed undet~ice bath (0 ]i %; Smgf?quently DVF was added
thereto {(15nL). The progré’g‘ii of renttdh Bracked by TLC. After the

reaction vessconpliet ed, the™~reactantswas. dhdht ¢1q wﬁnlw@@@rzﬂ)aln@ g%gract ed

wi th ethyl acetatéd. (}hﬁ/ nt was|renoved co e concentratilon,
and conpdund 10 was“-ébtia{ ned by sepa?“&f*llbn"’ 4t7ﬁflo 4C3§(QJI )chPb(rs dgkaph
(0.76g, yield 50).] Conmpoufitf' 10 (3. 1mm|) i, WRAST Bdoge with triphenyl phogphi ne

( Ph3P) (_@7%3?1}“" and..carbon tetrac !éor| de (CCI ’) 7 75mmol ), and _the
resul ted re \ c&t 6Ritri0 e(nf,20M)) . |. The . 45edat, i 6H), Was
and @ m

conducted at 45 t f.t r t C ed, the
sol vent Was renoved by concent?at i oc% 6§\ coﬁ%gbnqgﬁl(ti %mig)iﬁmoéiél d 60%
was obt aijned by sgpar atl on t hrough c(@qlﬁmm6dh(chrlﬂb,dg5jsa(ﬂhm{\)th pet rol eym

et her/ etft cet-ate—{velurmg-rat+o—pH: p
synt hesi zetgl’zﬁ);% t he sﬁ'\n"q(‘gﬁéﬁh (:I/:\(T'abl%ﬁ§ @, légﬁp@urm gg,rhi(ﬂﬁme?ﬁ)o?ﬂﬂ% 1H NWR

(CDC13, 300 MHz) data Wang261.3.6 7| 34) (2d77 (113;){) jgéQd(gH)a&H)é (i @;3) d,
114), 7.69 (d, pt 'Pl e-r 21-0. t& : (cid,114), 7]35 (m
41-0, 7.5%9 (dd, 114), 7.72 6.74d, 1H),750(d 1H)

C208 Yy § 0.97 (d, 6H), 2.06 (m, 1H), 2.61 (d, 2H), 6.91 (s,

1H),7.43 (d, 1H), 7.92 (d, 1ED.

C294 5%..“(0 6 0.92(d, 6H), 1.40 (t, 3H), 2.10 (m, 1H), 2.19(s,
- }\;W 310), 2.97 (d, 2H), 4.36 (d, 2H), 8.64(s, 111),
COOEt
2932 (SZNKD ) 5 0.98(d, 66), 1.40 (t, 3H), 2.09 (m, 1H), 2.57(s,
..... NA,__
CooEt 3H), 2.95 (d, 2H), 4.37 (d, 21D, 6.88(d, 111
) ( ) (d, 11D,
7.28(d, 1H),
C279-4 ?“}WO o § 0.99(d, 6H), 1.40 (t, 311), 2.12 (m, 1H), 2.96 (d,
ook 2H), 4.40 (d, 2H), 7.37 (m, 1H), 7.65(d, 1H),
7.98(d, 1H).
C227 e 8 7.14(q, 1H), 7.35 (m, 1H), 7.40 (s, 1H), 7.50 (m,
i

3H), 7.70 (m, 2H), 7.74(d, 1H).

C307 S 6 ‘ 3
/w( ?_\\/-ﬂ § 0.92(d, 6H), 1.30 (m, 6H), 2.06 (m, 1H), 2.83(m,
—— 2H), 2.91 (d, 2H), 4.36 (1, 2H), 7.65(d, 1H),

7.51(d, 1H).
C306 . . $1.22m, 6H), 1.50 (m, 5H), 1.82 (m, 2H), 3.48 (m,
ﬁZ’“ﬂ / 1H), 4.39 (t, 2H), 7.50 (d,1F0), 7.94 (d, 1FD);
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erc Ph H (dd, 211). Wang24 1 s. ((.1,/ )C 14)----r- 8 0.77 (t, 3H), 1.16
(m 2H), 1.23 (m 3H), 2.48 (t, 214), 7.36 (d, 1H), 7.44 (d, 114), 12.27
(bs, 110. Exanple 6: 1i0OH MOH H20 ,sfs\ COOH R6 1213 Conpound 12
(I'mo was m xed with |ithium hydroxide (L1014) (4mmol), and the m xed

sol vent of Me0Oll and water was added thereto. The reaction was conducted
at roomte,nggpaturn and tracked by TILC After the reaction was_conpleted,

the sol vept2¥43 co 1ﬁ;8ptm¢8mﬁi di { Ped-%i tth BAMdUL. Wyddsaohl Gic mg(yxd, and
extracted with ethyl "acetate. e so t r e
concentrafion, and|conpound®i3 (V\angggg?l\%\g’gﬁ{ bfgg?%egmcs&rggkagt@g%% e

fol | ow ngi conpounds were synt hesi zed1Hy the sanme nethod: Table 1-6 Conmpound

h a9 NN R LR 20N 6(t,

Struct ur el foraut-a—trtt NYR—EDED.— 300z —dat o Wang268—N-\—CoCH- 8.0, 7
311) . 1 18P ory ﬁ]'sé%ﬂl) b3 RF5((h: 3040 (LSHD, 840 frg, 2Hy- 7L mniza (o

-11). 64. 8945, 2H), 728y 217, B8 ((dord U3 |11 - 1) .
1-11) ng302 COON bse 2H) . 72RY 3(05H, 214 m(q %zﬁ_glwg(g%a?{),(ﬂaﬂ

0- (s?Ph ng268-1ire, COOH s 60.11 (d, 6H), 2.03 ( d ),
7. 40( d, 1|_|) , Q_ Cst - y, ((‘Id, 15?, 7.72 (dd, lgl)
€293 _@W\\/O/ - 8 0.95(d, 6H), 1.38 (t, 3H), 1.92 (m, 1H), 2.46 (s,
" Neoot 3H), 3.05 (d, 2H), 4.36 (q, 2H), 6.67 (d, 1H),
7.24 (d, 1H).
C329 @SMYY 8 1.00 (d, 6H), 1.40 (t, 3H), 2.13 (dq, 6.9 Hz, 1H),
coost 2.97 (d, 2H), 4.40 (g, 3H), 7.33-7.39 (m, 210,

7.79-7.84 (m, 2H), 7.93 (s, 1H).

Example 4
s Re
RG\S —~Br N
Wi b BZn— oSS pgephy)/ens SN )
N a)y/benzene
J - (778 R

Rz N
5 6 7

Compound 5 (1.6mmol) was dissolved in benzene (10mL), then solution of
compound 6 (3.2mmol) in THF (4mL) and tetrakis(triphenylphosphine)palladium
(Pd(PPhs)q} (10mg) were added thereto in turn, and heated to 100°C . The reaction was
tracked by TLC. The reaction solution was concenirated, and compound 7
(Wang282-1) was obtained by separation through column chromatograph with
petroleum ether/ ethyl acetate (volume ratio 3:1) (yicld 25). The following compounds

were synthesized by the same method:

Table 1-4
Compound | Structure formula | "H NMR (CDCls, 300 MHtz) data
Wang282-1 W CO0Me 8 0.99 (d, 6H), 1.99 (m, 1), 3.15 (d, 2H), 3.96 (s,
s 3H), 7.46 (d, 14), 7.86(d, 15).

Wang368 | }/\é § 4.00 (s, 3H), 4.70 (s, 2H), 6.96 (dd, 110), 7.65 (d,
v
oo 1H), 7.33 (dd, 1H), 7.46 (d, 1H), 7.83 (d, LH).
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7.80(d, |

Nal 4CO3 (

H . Example 7: Conpound 14 14 (0.1mmmol) was mxed with
I mmol ), H20/ EtOAc (0.2 nL/0.8nL) was added thereto, then acyl
chl ori de was added gradually. The reaction was quenched after | hour. The

reaction solution was diluted with EtOAc,
The organi ¢ phases were conbi ned, washed wi th saturated

extracted
NaCl solu
sol vent c
to obtain
conpounds
Structure
1LN H 80.
(114), 2.
Yao0393. 50

Et OAc.

-0on -2

IS dried over
aH- oN-el

and t he aqueous phase was

MoSOH4.—and concentrated to renpve

t he

Iy

LNaPEDe

were syn

t he produ

COSM

v

»

3

'1ﬂ§_7l§4'((l-rh%, ybftld;ji 1S 83% The foll
sanme nmet hod: ™ Table 1-7 Conpound
00 MHz) data WAng363.43-1 ., 1coom 9

s buei $illed 0P Kbl 791 dnhHs Arédriad. dgr aphy

oW ng

Ye syN

-formila
6830248 ( 4
70 (3H),
QO s

3

35(38 BHPI), B 441 2UR 148 (d,)H)27.8648.
ll(%lgg%),(f,gﬁgs (1), 7.95 (s, IF).

314), 0.90 (d, 314),

42

1.26 (m

411), 1.5
314), 5.2
0.92 (d,

oOWeng22214)
0 (dd, 11
61-1), 1.

1

)

3,1.8. 3641), 0,83 XA W), 27. 87 (d, S H) 3HR3 (8.
Q’”l 7.93 (s,

87 (6H), 2.40 (m 114),

89 (s,

1H) Wang391.49-1 COOM& N N 8
2.61 (m

11y,

2.69 (s,
WANQ377. 4
2.18 (m

SWardgR 4 3.
6-1 COOWE
2H), 2.28

23.40dd, 31
UL

) T 5 B3,
,@.550(6, 2%9,(%@ (& F%l*?); 32@(5) %5 gl(rgﬁ

92 .9
H%g,g@.lﬁ)-(s, 3H), 3.08 (m

(£ 150,

3.92 (s,
COOMVE N s
1. 65-1. 84

W3 18- 2
FNO '0 §
(in, 614

0 e L (S 2l e e gd 05
PG TS G T
AY-82 o, ABD.(m 114), 2.69 (s, 314), 3|

N

114)
2H),
114),
5 1-1

90 (s,

314), 5.

sy TF

|_

T e/N‘
Edpfé» 9363
t hesi zg 1 h
1@5;—--@ 92(3H), 0
R. 91" (3, 5.2

6

)

22g(t, 21
4§-~;§2‘é%$(d, |
95 (55 3LbY. 5
gﬁﬁ w053 8 0
2 i (de\ pQNP 0.
o -—<§' §11),
), 2.
Mo 6.32 (¢
e

, xtljre
.. NMR ((‘.I)(‘I ’2,
0.82 (31-1
56 (m 214), 1.
(m 211), 2.4
, 7 (m 11
1, B 1
F

cooms” T

4,06 372 598, 697 (@dd, 11D, 7.17 @d.,
LH), 7.25 (s, 1H), 7.34 (dd, 1H), 7.77 (s,1H)

Wang338

CCOOMe

N_m
7N =
i
C

8 3.84 (s, 3H), 7.09 (ddd, 111, 7.28 (dd, LH), 7.33 (d,
J= 0.6 Hz, 1H), 7.4 (dd, 111), 7.84 (d, 1H).

Wang354

COOMe

s /N
wL_NHSI/Q
Cl

N

F

§ 3.83 (s, 3H), 7.10 (ddd, 1¥D), 7.28 (dd, 1H), 7.41
(dd, 1HY), 7.54 (d, 1H), 7.93 (d, LH).

Wang282

COOMe

-

§ 0.92 (t, 3H), 1.45 (tq, 21D), 1.70 (tt, 2H), 3.25 (1,
2H), 3.92 (s, 3H), 7.43 (dd, TH), 7.84 (d, 1H).

Example 5

NH, b

R7)\CN
9
a) 25%NH,OH,

Yo

Thizzole-2-carboxylic acid or Thiophena-2-carboxylic acid

10

KCN, NH4CI; b) EDC, DMAPR, DMF,
C) PPh3, CC[4, CH3CN

Benzoic aldehyde (25mmol) was added to the 25% ammonia water solution

(20mL) containing potassium cyanide (KCN) (30mmol) and ammonium chloride

(37.5mmol). The resulted mixture was stirred for 56 hours, and the reaction was

tracked by TLC. The reactant was extracted with dichloromethane. Then the extract

was dried over magnesium sulphate (MgSO:), and the solvent was concentrated to

obtain compound 9 (2.9g, yield 90%). Compound 9 (6mmol) was mixed with EDC
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61.01(d, 311),1.06 (d, 3H), 2.52 (in, H); 2.73 (s, 3H), 3.94 (s, 314), 5.42
(dd, 14), 7.10 (d, 1H), 7.16 (ddd, 1H), 7.40 (ddd 1H). 7.55 (ddd, 111},
7.58 (d, 111), 7.99 (s, 111). \Wang417.46-4 iCOOMe r- ,., s no F O
Wang417.46-p COOMe N --Ci| 61.01(d,31-1),1.06(d, 3H),2.52(n, 114), 2.73 (s,
314), 3.94 (s, 3H), 5.42 (dd, 1H), 7.10 (d, 114), 7.16 (ddd, 111), 7.40
(ddd, 114), 7.55 (ddd, 114), 7.58 (d., 114). 7.99 (s, 114). \Wang443.52 0, K,
COOMVe -N G.HMuhbl] BMADR40.CohmoBHind hi®blelHfor@H) aci@.(BRmbo Thd-EJulte?. 68 (S,
314), 3.92 (s, 3H), 3.99, 4.07 (dd, 211), 4.59, 4.64 (dd , 214), 5.24 (dd,
141), 7.29mki84 WSHpqoldl Oftlef See hath (Y&03SubbedhiZntlyZ OB <was Ndddd Ghededd 1) 7 H
50.88 (d, 3H), 0.90 (d, 31-1). 1.24 (t, 311), 2.26 (q, 31-1), 2.38 (in,
114), 2.66(1681.)3he plogB&s (¢F, redckib), wh &Xkeddy THY, AGed4hd ehacddd) wad- 92 (s,
111) Wang413. 49 coonmo ) 6 0.75 (d. 311), 0.86 (d, 311), 2.38 (n, 1H), 2.70
(s, 3H) 3w@wl<(t<gi tip1ippctard V@ dfisied Mihlvyd,tu,&uﬂig:xeakdgd wm):t,hyﬁacmte( @he 1H) ,

7.27- 7. 95 (cicrrg}%]l Yao379.47 [------- /O ---N/I-- H
50. 88 (d vcﬁwawe@&vi ei§yb31C@%el(i§‘f10@HPd C%Wﬂﬂér’r{’ V@H?blalze%‘f (s, 3H),

?’_ ,88585 8 834(6%A1 at 0:{1]1? o(ugh §%ﬂh{n¢)} 03‘? m%%og(ra%h 6@17%% yﬁ_ﬁ? §]O)( é%tgpound Y@?%’I}’mmog
was mixed with triphenylphosphine (PhsP) (7.75mmol) and carbon tetrachioride

(CCls) (7.75mmol), and the resulted mixture was dissolved in acetonitrile (20mL).
The reaction was conducted at 45°C and tracked by TLC. After the reaction was
completed, the solvent was removed by concentration, and compound 11 (Wang261)
(yield 60%) was obtained by separation through column chromatograph with

petroleum ether/ ethyl acetate (volume ratio 5:1). The following compounds were

synthesized by the same method:

Table 1-5
Compound | Structure "H NMR (CDCl;, 300 MHz) data
formula
Wang261 \ {' 8 7.34 (d, 1H), 7.40 (m, 3H), 7.63 (d, 1), 7.69 (d,
S 4 N
g 2H).
Wang260 N{' & 7.00 (dd, 1H), 7.35 (m, 4H), 7.59 (dd, 1), 7.72
] it
@_]/AN Ph (dd, 2.
W 241 H¥ . L, AL . . . .
ang (7*\ S\/\/ 8 0.77 (t, 3H), 1.16 (m, 2H), 1.23 (m, 3H), 2.48 (t,
2HD), 7.36 (d, 1H), 7.44 (d, 1H), 12.27 (bs, 1H).
Example 6:
CCOMe
$ AR N coon
LiOH, MeOH, H,O
(_/ 3 R . S { \
T s
L
12 13

Compound 12 (Immol) was mixed with lithium hydroxide (LiOH) (4mmol),

and the mixed solvent of MeOH and water was added thereto. The reaction was
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(m 2
(s,
2.73 (s,

3H),

1H),

.67 (s, 3

314),

COHCH2A 2 29

cooled in
(0.15 mo

theret o i NthtWhRent BNoREITatd@
(0. 1mml ) was added thereto.

ice salt

| Or4Hd

&

14), 3.88 (s

114) Wang399.46 t-<Me 5 1.02 (d, 31-1),
3.94 (s,
7.84 (d, 211),

311),

8.01 (s, |

bath (0C).

31-1), 5.18 (dd, 111), 6.60 (d, I1-
1.06 (d, 314), 2.55 (n,

6.95 (d, 1H),

5.46 (dd, 1H),
l-1) Exanple 8:

After 10 m nutes,

a*&fr?]lyﬁnd LYo

1), 7.92
1H),

7.44-7.54 (n,

1-y4NH2 ONMM Cl CQ0113u
Acid (0.12mmol) was dissolved in CHC12 (2 nt.,),
1. N- net hyl - nor phol i ne (NMV)
ASHUP AREFTGF apbirdrkedby &-Cotitaihe rectien viheinrlded e added
SicRIAIRUE fnbiar h?tﬁbd‘hl&%

Stir was conti nued, an

and

nd 14
the system was heat ed

to room t efplreaiirascigicadiigl sojventiveas riemevidogoralstelyr Bt kettehyatiphCandrhe

reaction mgﬁmgMgp@@@@%

reactant was ‘extracte

8 W BRI Rl D84l a0

(IR Y

sat ur at ed svathesizgadll hytthossmednéteetl: over MySO4, and the sol vent was
concentrated. The m xture was purified through colum chromat ography

(petrol eu
(Wang363.
by the sa
VHz) dat a
3.05-3.08

175,

et hyl
e vield was

55%

The

imes with

acetate (volunme ratio 2:1)) to obtain product 16
The foll owi ng conpounds were synt hesi zed

n€ompéond
8 0.90 (
(m 21-1

- StFadghes 1- 8
d 3H), 0.91
formuly, (s,

CanpdLR (CISCHLB00UvIELzf ostaul a 1H NVR (C
(d, 3H), 2.45 (in, 1Il1), 2.69- (s,
3H), 5.16-5.26 (m 3H), 5.87-6.00 (m

e
jV

DCb, 300

3H) |
111),

6.47 (d,
WaAng403. 5
1.89 (m

TWadg263. 9
0 -, - COO\

6 (s, 1%%).
“"@é%%‘f ;

19863314314 3 l(mC { , JHE2! :
AT L A RAN L

_C - -
%-éﬁélzhﬂ),ﬁi?ﬁ,(ﬁiauj); 2.69 (s, 3H), 3.1

214), 3.9
7.91 (s,

2H), 2.27
H P8R4

5. 20

(i
W@Lm

TR b 723 (5, 938 1 7ot et

Al
Wang268-1

§0.11 (d, 6H), 2.03 (m, 1H), 3.33 (d, 21), 7.40 (d, LF),
7.80(d, 11D).

Example 7:

4- R10‘"“COC|

NaHCO, =N
,{'_:‘,‘.'.'
- SN o
BIOAc/H,0 1
N/ R-}O
H
15

Compound 14 (0.1mmeol) was mixed with NaHCO; (1 mmol), H,0/ EtOAc (0.2

mi./0.8mL) was added thereto, then acyl chloride was added gradually. The reaction

was quenched after 1 hour, The reaction solution was diluted with EtOAc, and the

aqueous phase was exfracted EtOAc. The organic phases were combined, washed

with saturated NaCl solution 3 times, dried over MgSQOa, and concenirated o remove

the solvent completely. The mixture was purified through column chromatography to

obtain the product 15 (Wang363.43-1). The vyield was 83%. The following

compounds were synthesized by the same method:
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rTh 1H 8 0.89 (d, 314),
2.46 (in,

2.07 (m
5.21 (dd,
\Nang377. 4
230 - 2.3
5.19 (dd,

2.44 (m1
(t,IH, 6
0.89 (d,
514), 2.7
114), 7.9
wth a no
was added
10 m nut

2H),
6.0 Hz,
6-2y
5 (5H),
I'H),

114)
2. 67

5.76 (m 114),
o0 otne 41 o N'Hbg 0787 (d, 3H),

0.93 (d, 3H
IH), 2.70 (s
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.,-.coomOe r ?---N s",
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Wang377.46-1

§ 0.92 (d, 3H), 0.93 (d, 3H), 2.01 (m, 2H), 2.18
(m, 2H), 2.26 (m, 2H), 2.40 (m, 1H), 2.71 (s,
3H), 3.08 (m, 1H), 3.92 (s, 3H), 5.22 (dd, 1H),
6.15 (d, 1H), 7.96 (s, 1H)

Wang405.51-1

5 0.91 (d, 6H), 1.19-1.28 (m, 2I1), 1.43 (m, 2H),

si{a N 1.65-1.84 (m, 61D, 2.17 (m, 1H), 2.40 (m, 110),
a (\(\Ngg ﬁj 2.69 (s, 3H), 3.90 (s, 3H), 5.22 (dd, 1H), 6.32
H (d, 16, 7.95 (s, 1H);
Wang417.46-J . _coome § 1.01 (d, 3H), 1.06 (d, 3H), 2.52 (m, 1),
‘ 2“ 2.73 (s, 3HD), 3.94 (s, 31D, 5.42 (dd, 1H), 7.10

(d, 1H), 7.16 (ddd, 1H), 7.40 (ddd, 1H), 7.55
(ddd, THD, 7.58 (d, 1), 7.99 (s, 111),

Wang417.46-p

5 1.01 (d, 3H), 1.06 (d, 3H), 2.52 (m, 1H),
2.73 (s, 3H), 3.94 (s, 3H), 5.42 (dd, 1H), 7.10
(d, TH), 7.16 (ddd, 1H), 7.40 (ddd, 1E), 7.55
(ddd, 1H), 7.58 (d, 111), 7.9 (s, 1H).

(m
45 (d,
xed
xture
ed for
nued

t for

\as
ively,

lBy0.0ped, radh)euss ghery, rehyls7acE] at e=2:1
was 96%
-9

01Y9cO
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HLI 8 0.97 (d, 3H), 1.03 (d, 3H), 2.51 (m 1I11), 2.71- (s, 3H), 3.92 (s,
3H), 5.35 (dd, 114), 6.87 (d, IH), 7.07 (dd, 111), 7.49 (d, 1H), 7.60 (d,
111), 7.98 (s, 1H). Wang515.18 ,COOMe ---.. 014 s 70 A_ BoglN 8 1.01 (d,
6H), 1.46 (s, 9H), 2.67 (m 114), 2.69 (s, 3H), 3.90 (s, 3H), 5.33 (dd, 6
Hz, 114), 7.38 (dd, 1Fl),8.15 (dd, 1H), 8.82 (dd, 110, 9.05 (d, 1H),11.01 (s,
1|-|)v\ang4q4qn\-r\n\/b\zNO\/e 0 HjitS 8 0.97 (d, 3H). 1.02 (d,
311), 2.6pWengh43pR) , 2. ego W scodd) , 36894((@ 3H310935 (443108 2(56,(m31H), 2.68.|49 (dd,
111), 6.99 (d, 111), 7.053¢, 111), [7.44.(dd, 14l 16 (d,
111), 8.7 (d. 111) Yod1§ J0 \A}Dma (& ﬁé’ gt T %9 46&3(@31 j‘ﬁ)?ﬁg d,
311), 2.52 (m 111), 2.73 @50 30 9446é($jd 321&)) 5.28.(46, (1t 7.29.-7 10, (SH)CO (t,
111), 6.99 (d, 114), 7.)22°({,114), 7.3@04 7.53 (d, 111), 8.02i(s,
H). Wangs77.72 A 0 YThNIe 1.N -Ni NHESoc 6 0.94 (d,
314),1. 01-Yad361.64911), |1. 45 (s 911) @833%( m{) 101510 ¢, 2}{@61 :1_(41@ 3111)1 |2)26 2.73
(s, 311),|3.94 (s, 3H), 4. OMel) %3 (3 | 7.93
(d, 114).18.01 (s, 111), 8)e4 (s, 111%. mbzx?a%%l(@»i {2660, 51, 3884
" 3H), 5.19 (dd, 1H), 6.44 (d, 1H), 7.92 (s, 1H)
e
i
N/L\/
H
Wang413.49 (}Kfcoom 5 0.75 (d, 3H), 0.86 (d, 3H), 2.38 (m, 1H), 2.70
=N
ngUfl (s, 3H), 3.64 (s, 2H), 3.91 (s, 3H), 5.19 (dd,
(( N 1H), 6.24 (d, 1H), 7.27-7.38 (SH), 7.95 (s, 1H)
Y20379.47 )YE 50.88 (d, 3H), 0.94 (d, 3F), 1.94 (s, 9H), 2.47
Ry
‘}N Ohte (m, 1H), 2.66 (s, 3H), 3.88 (s, 3H), 5.18 (m,
dn o 1H), 6.32 (d, 1H), 7.94 (s, 1H)
J
R
Ya0337.40 _coome 80.88 (d, 3H), 0.91 (d, 3H), 2.03 (s,3H), 2.33
Lol (m, 1H), 2.67 (s, 3H), 3.88 (s, 31, 5.18 (dd,
N, 1ED), 6.60 (d, 1H), 7.92 (s, 1H)
NPNPN
i H
Wang399.46 ol _p § 1.02 (d, 3H), 1.06 (d, 3H), 2.55 (m, 111), 2.73
szﬁf o (s, 3H), 3.94 (s, 3H), 5.46 (dd, 1H), 6.95 (4,
o]
b g 1H), 7.44-7.54 (m, 3H), 7.84 (d, 2H), 8.01 (s,
LH)
Example 8:
O/g/coowm OJyCGOMe
2;—_[\] _ J::»N
. Q NMM,CICOO'Bu -
v g RH)J\OH - 4N 0
\; CH,Cly \g e
NH, N™ "Ry
H
14

29



Conmpound 18 (0.063mmol) was dissolved in MeO11 / H20 (0.8 ni/ 0.2n).

After the resulted solution was cooled for 10 mnutes in ice bath, 11011
(0.25 Mol ) was added thereto. The system was heated to roomtenperature
gradually, and the reaction was tracked by TLC. After the nethyl ester
reacti on was conpl eted, the reaction solution was concentrated, then water
was added to dilute, acidified to acidity with HCl, extracted with EtOAc.
The organi ¢ phase (Mesnwashed Bssbivees Bitdl, sakus athedodalhs idrshed.quer MySO4,
and the solvent was concentrated to obtain pr oduct 19 (Wang415.46). The
fol | owi ng €¢Gfpotifiers lheriautsy ithegivi-etihplinh QN SMe(onst hodl) Fabisebulyl10

Conpound St ucture f NVR (CDCl 3, 300 MHz) data Wang415.46 \o NOH
O Ha s fNgsT ‘8‘“"3{%:11?60?3@780(18 n“@?@)“’@l?a@’rd(thﬁw@m turp, Feen( gir a1, 4. 07

E? ?::DD , 8L§n‘2'[1négrpiorll{z:%f dl hgvgx %%’np llﬂH) I4 %mgg)sjjtwqé "g%éd %Sl-e(gf)‘ %dév q%H)97 (7d99

6H) , 1. 60- 1c8&inb&, -add ;th sybéend Wad Mated 1/0 1@81'1(1 fem yat@re%%ac(dﬂ 113hje) reackioh2_( S,
311), 5.26 (dd, 111), 6.26 (d,  111) T Wang389. 47 0 .cO 8
0.94 (d, BWfiq 11601@351 b(}'di,“ LG 11he rc,&ct&ﬁ vsmsgammd 2Jrl}1 watér-after fhe-1eadNCH veas- - - 11
2.31-2.33 37-2.44 2H) , 53 0 OM1F0, 2.75 SS, 3H),

3 14 (s, mplste 4 f{f’dF%ftaﬂi IvaiyxtfaCquBWévE'QA? Tha B0Acphgg: was wasked 3 Exanpl e

times with saturated salt solution, dried over MgSOs, and the solvent was
concentrated. The mixture was purified through column chromatography (petroleum
ether/ ethyl acetate (volume ratio 2:1)) to obtain product 16 (Wang363.43-2). The

yield was 55%. The following compounds were synthesized by the same method:

Table 1-8
Compound Structure formula | 'H NMR (CDCl, 300 MHz) data
Wang363.43-2 O/g/coom@ | 8 0.90 (d, 3H), 0.91 (d, 3H), 2.45 (m, LH), 2.69
. Ve (s, 3H), 3.05-3.08 (m, 2H), 3.90 (s, 3H),
N
\S Nﬁ?\/% 5.16-5.26 (m, 3H), 5.87-6.00 (m, 110), 6.47 (d,
H 1H), 7.96 (s, 1H).
Wang403.50 o -COOMe § 0.89 (d,3H), 0.92 (d, 3H), 1.89 (m, 2H), 2.27
:7.‘.N
g - 2.37 (m, 4H), 2.44 (m, 1H), 2.69 (s, 31D,
\(LN"‘J“> 3.10 (s, 2H), 3.91 (s, 3H), 5.20 (dd, 6.3 Hz,
H
1), 5.63 (m, 1H), 6.51 (d, 1H), 7.91 (s, 1ID
Wang417.52 O/L\TCOOMe 5 0.89 (d, 3H), 0.93 (d, 3H), 1.55-1.64 (m, 4H),
e 1.97 (m, 2H), 2.07 (m, 2H), 2.46 (m, 11, 2.70
S '9N (,\7 ]
N _Ng o (s, 3H), 2.94 (s, 2H), 3.92 (s, 3H), 5.21 (dd, 6.0
tH Hz, 1H), 5.69 (brs, 1H), 6.59 (d, 1H), 7.99 (s,
1H)
Wang377.46-2 o~-COOMe 5 0.88 (d, 311, 0.89 (d, 3H), 2.30 - 2.35 (SH),
.;_-_N
S}{“o | 2.67 (s, 3H), 3.88 (s, 3H), 4.94 (dd, 1H), 5.01
~ g}“\/“* (dd, 1H), 5.19 (dd, 1H), 5.76 (m, 1H), 6.50 (d,
1H), 7.92 (s, 1H)

30



21

(0.2 nL/0.8 int) was added to the resulted m xture, (
(0.075mmol ) 33 was added thereto gradually. The reaction was quenched

Compound 20 (0.05mol) was m xed with Nal 4CG3 (0.5 nmol ).

and acyl

1120 Et OAc
chl ori de

after 1 hour. The reaction solution was diluted with EtOAc, and the aqueous
phase was extracted 2 times wth Et0Ac. Et 0Ac phases were conbi ned, washed
3 tinmes with—sat-urated—NaCl-sol-ution drledwgmenm%%Scuvmand_Lhe_solvent was
concent r af SFEFHEIM it ur e-. wpur i f i 2087 ki Gligh0-8dimRD, 1.66 (5, 3H), 179
ehr omat ogf aphy( pet r oljeumy-et her/ ethwg 7?%?&@rﬁVPhr@ﬁﬁf%thﬂ)l;éD§1t0 obt ain
product 21 (Wang537.39K"yThe yiel d wa 5% e fol'l'owi n¢ b wer e
synt hesi zed by the sa Tj' et hod: Tabﬂ%ﬂ13?1(€ﬁﬂboéﬂﬂ (&t rid I&Bb(&éﬁhmla il
NVR (CDCbj 300 MHz) daifa jMang537. 59 NE«N@ %%?%\,/gi_@l 01 (d, 311), |1.05 (d,
311), 1.68 (d, .3H., _2.59 (n1 1H), 2.7 (s, 31-1),7°3.88 (s, 3H, 5.46 (m
111), 5. 4PY¢ahOSHSH), 6. 97 (d, 0lH) 1.544.89 (B 4H(,NG. 9% LI BH), 1)516;)(3,733{&1-1.3183
(m1H), 7/82 (d,1H), |7.8@& duihel) (]%7% . N
Cic--?"N-1L,-.3 8 0.86 (LD = 0. 96 (W% ﬁzﬁw)i :z%f?ﬁf’sﬁﬁ) 1388 7--NH ra
COOve (m|2H), 1.67 : 2 26 (|t3H)24.64)m, 21)4620% J1H) 6451\{d m;
2.71 (s, B1-1), 3.90 (s,\(sjgl), .25 (dd, 11-1), 1).|6.26 (d
111), 7.52 (d, 1H), 7.86~ T21) | T9HE (s, -|) V\ang517 60 9 8 0.94
(d, 3H), D.97 (d, 3H 1.2 (s, 911), 1.69 (d, N 3H), 2.56 (m 1H)| 2.71
(s, 3H), 3.89 (s, 31-), 524
Example 9
COOMe
J\I/ EDC, HOBT, molecular sieve 0)%,/000”9
- =N
V.
\1)/\"‘”2 JL
14 17

Compound 14 (0.04mmol) was mixed with a molecular sieve (100mg) and HOBt
(0.04 mmol). The resulted mixture was added 2 mL treated DMF, cooled in ice salt
bath (-18°C) and stirred for 10 minutes. Acid (0.045mmol) was added thereto, After
stir was continued for half an hour, N-ethyl-
N’-(3mdimethylaminopropyl)carbodiimide (EDCI ) (0.045 mmol) was added to the
system. The reaction proceeded to react for half an our in ice salt bath, and the system
was heated to room temperature. The reaction was tracked by TLC. After the reaction
was completed, the system was diluted with 50mL EtOAc. The EtOAc phase was
washed with 100mL water and saturated NaCl solution 3 times respectively, dried
over MgSO;y, and the solvent was concentrated. The mixture was purified through
column chromatography (petroleum ether/ ethyl acetate=2:1 (volume ratio)) to obtain
the product 17 (Wang405.49). The yield was 96%. The following compounds were

synthesized by the same method:

Table 1-9

3



NCOOMe  Si (dd, 6.0 Hz, 111), 5.49 (in, H), 6.30 (d, 1), 7.52 1/11
(d, IH), 7.85 (s, 1I-1), 8.17 (s, IFl) Wang475.52 i? -c-0 8 0.95 (d, 311),
0.97 (d, 3H) 1.69 (d, 311), 2.08 (s, Aititi,? 3H), 2.42 (in, 1H), 2.71 (s,
31-1), 3.90 (s, 3H), 5.23 Ccoove O NI-- (cid, 1F1), 5.50 (m IM, 6.39
(d, 11-1), 7.54 (d, 11-1), 7.86 (s, 1H), 8.18 (s, 111) Wang489.55 8 0.94
(Ci,3|_|),nol:/d 3H).; 170 (t.\.3H),, 2 30 (g, ..-s  NCOOVe 2H), 2,43 (m
1H), 2.70 f‘gmpsw §9"“(°§"e£wnuls 2 NMB(CBCh300MHz)dat) . 5.49 (h 1H),
6.32 (d, 1%)1g405.4©5 d, JjH)Q H 8 0.97 (d, 3H), 1.03 (d, 3H), 2.5 (m, 110), 2.71
O Y oMe
e (s, 3H), 3.92 (s, 3H), 5.35 (dd, 1H), 6.87 (d,
S;” 9 1H), 7.07 (dd, 1H), 7.49 (d, 1H), 7.60 (d, 1H),
~ ¢ N
Mo/ 7.98 (s, 11D).
Wang515.18 o -coone 8 1.01 (d, 6I1), 1.46 (s, 9LI), 2.67 (m, 1F), 2.69
2N (s, 3H0), 3.90 (s, 3H), 5.33 (dd, 6 Hz, 1I1), 7.38
s;;tu o (dd, 1H), 8.15 (dd, 1H), 8.82 (dd, 1H), 9.05
LN
™ (d, 1H), 11.01 (s, 1H)
Boc NL)
Wang429.49 ol o 5 0.97 (d, 3H), 1.02 (d, 3, 2.62 (m, 1H), 2.69
N ~omte (s, 3H), 3.89 (s, 3H), 4.03 (s, 3H), 5.49 (dd,
=N
VP ome 1H), 6.99 (d, 1H), 7.05 (t, 1H), 7.44 (dd, 1H),
N
A\ 7.96 (s, 1H), 8.16 (d, 111}, 8.70 (d, 1H)
Yaod15 5 )\g_{o 8 1.00 (d, 3H), 1.07 (d, 310), 2.52 (m, 1H), 2.73
Sfjl%m ome | (s, 3H), 3.94 (s, 3H), 5.40 (dd, 1H), 6.90 (t,
>ﬂj o LH), 6.99 (d, 1H), 7.22 (d, 11l), 742 (¢, 1H),
N OH
H%—j 7.53 (d, 1HD), 8.02 (s, 1H).
ane O 3 . ~
Wangs77.72 0;& 2 § 0.94 (d, 3H), 1.01~1.06 (9H), 1.45 (s, OH),
Sf-;{qp 2.39 (m, 1H), 2.66 (m, 11, 2.73 (s, 3H), 3.94
NN (s, 3H),4.90 (m, 1H), 5.15 (m, [H), 5.36 (dd,
é NiBos 1H), 7.93 (d, 1H), 8.01 (s, 1H), 8.04 (s, 1H).

Example 10:

J -
s g
Z/N LiOH /H,0MeOH AH\ N OH
0
- OM
> EJB ) ,/% OMe

18

Compound 18 (0.063mmol) was

dissolved in MeOH / H,O (0.8 mL/ 0.2mL).
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7.85 (s, 11-0, 8.17 (s, 114) Wang515.58-3 N, O 'HN-.? s ..NCOOVE NL.------
H8 0.95 (d, 3H, 0.96 (cl, 3H 1.67 (d, 311), 1.75 (d, 3H), 1.86 (d, 3H),
2.51 (m 11), 2.69 (s, 340, 3.87 (s, 310, 5.27 (dd, 114), 5.48 (in, IN),
6.42 (d, 11-1), 7.51 (d, HI), 7.84 (s, 1H), 8.16 (s, 114) WAng581.64 NH?
/-COOMe --rti 60.94 (d, 3H), 0.97 (d, 3H) 1.66 (d, 341), 2.55 (m IN), 2.70
(s, 311), 3.87 (s, 3H), 4.00 , 4.07 ( dd, 2H), 4.59 , 4.64 (dd, 211), 5.26
(dd, 114), ABerd¥e fegaltellsodution w38 cdol@bfof @b‘ﬂmnu?esﬁili iévattl X405 (6 2§Z~m(og) 114),
8.15 (s, 114). Wang555.58-1, - -NH r-COOMe s , NF 4rint,) 8 1.00 (d, 314),
1.04 (d, 3w, adied hegay. M@ys@n@@as(ﬂxnatcma)tpmﬁ @pegapre34duall3.a88 thes, 3H) ,

5.40 (dd, : 1H) 20 (dd, 141), 7.40 (dd, 1H),

7 53- 60(1§iH‘)f)m “Fséé“(“%n%d tyllliSLC éf\ftfi" f’smethﬂ eii%ln@?,%ne@aqwmﬂ%ﬁmblm

m 1 H) mtmle sol&i%ulﬁg\bjas%og%zl%dl&g é%%]\&%m éxgqs dic(dgc’i d%lnc 1%idﬂ_f$:d? d%f%’@ A1) 2.41

5.47(m  114)h HI25xtddted ibth HOAR- 7fh§5) %5&0‘ Qhasz \5&95 Cvgshcdi 301;mEs 8 S 1),
8.15 (s, Ill) Wang501.56-1 7-1--\ .81 (m 410,

0.94 (d, 3tuyatedNgd, qrekd OQQIZIML“?@@A&i (lmoiidrA)N,as iozﬁ@m("ﬂhd tadﬁaingndlﬁct(m 111),
2.69 (s, 3M... 3.87 5.24 (dd, 1H), 5.48 (m 111), 6.60 (d, HI),
7.54 (d, %(W‘?g‘%ﬁ‘?"‘% thr(ﬁl Oven&@%@unéwefwvgﬁ%e%w the saopHnEDEVE | ENi Ko
80.93(d, 61-1),1.67(d, 3H), 1. 96 (m2H), 2.16-2.32 (414), 2.44 (H), 2.69 (s,
3H), 3.09 (irrrdb}ld-i)zoB 88 (s, 3H), 5.22 (dd, 1H) 5.52'(n, 114), 6.16 (d,

[

~

118 7 o P Siracrase” T NMR(CDCh, 300 MiTz) data
formula
Wangd15.46 ok ¢ 5 1.02 (d, 3H), 1.07 (d, 3H), 2.67 (m, 1H), 2.7
(s, 3H), 4.07 (s, 3H), 5.54 (dd, 1H), 7.04 (d, 1F),
Ji onte 701 (dt, L1H), 7.48 (id, 1H), 7.99 (s, 1H), 8.22
(dd, 1H), 8.75 (d, 10).
Wang377.46-OH oL o |B 097 (0, 6, TE0~189 (BRD, 244 G, 1K
@f:« o | 2.62 (m, 1H), 2.75 (s, 310, 5.26 (dd, 111}, 6.26 (d,
};ZN 2 1H), 7.97 (s, 111).
Wang389.47 oL o 5 0.94 (4, 31, 0.97 (d, 3H), 1.88-1.99 (m, 21D,
S/\\N/W on | 2.31-2.33 (m, 2H), 2.37-2.44 (m, 2H), 2.46-2.53
>ZN OK@ (m, 1H), 2.75 (s, 3H), 3.14 (s, 2H), 5.24 (dd, 11D,
H 5.67 (m, 1H), 7.98 (s, 1H).

Example 11:

S A

N

os_N YA NAFICO; FIOACL0 J\K‘ 8 #’
FQ N\/g coc \2
S. N

.

COOMe "’ Rip COOMe
Compound 20 (0.05mmol) was mixed with NaHCO4 (0.5 mmol). FLO / EtOAc

S /N
\} )i‘Rw
20

(0.2 mL./0.8 mL) was added to the resulted mixture, and acyl chloride (0.075mmol)
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7.26 (td, 114),

(m’ 411)
(dd 1H),

2.70 (s,

7.38 (dd, 114),

Wang555. 58-1 sNcoonmp O H 81.02 (d, 311),1.04 (d, 314),
3H), 3.88 (s, 3H),
7.45- 7.51(m 1H),

1.68 (d, 3H),
5.46-5.54 (m 2I1),

7.52 (d, 111), 7.87

., 8.06 (td, 114), 8.17 (s, I11) Wang529.61-1 o' LA- _
0.95 (d, 314), 1.55 (m 314), 1.68 --NH (d, 3H), 1.72-1.92 (in,
2.47 (m 1H), 2.61 NCOOMe )1, (m 114), 2.70 (s, 314), 3.89 (

8.17(s,

qg}iuggn u@@@méw iyith

B Pl s tesgopgoitd

5. 24wiscrdided dhibjeto ghddBaldO Thinreatddy) wabqdBcled afdd 4 hour’ THS rdabiiond| -
1H) \\ang543. 64- 1
glit@y\c ancB@te (’lducoawhaic ¥as Qmactﬁd z)unicsaﬁtk( m

2.70 S
4, yapljed e »(@1 Sﬁi‘iﬂﬁd N?Clewh{t@ﬂ 1y,

1,
1

8 0.93 (d, 314), 0.95 (d, 3H),

dried over MgSOs, and the solvent was concentrated. The mixture was purified

through column chromatography(petroleum ether/ ethyl acetate (volume ratio 1:1)) to

obtain product 21 (Wang537.59). The yield was 75%. The following compounds were

synthesized by the same method;

Table 1-11
Compound Structure formula "H NMR (CDCl, 300 MHz) data
Wang537.59 )\rgN : 5 1.01 (d, 31, 1.05 (d, 3H), 1.68 (d, 3HD), 2.59
(}N Ho g (m, 1H), 2.7 (s, 3H), 3.8 (s, 3H), 5.46 (m, 1D,
SN o OO 15,49 (mn, 1H), 6.97 (d, 1H), 7.41-7.54 (m, 4H),
\gﬁk@ 7.81-7.83 (m, 111), 7.82 (d, 1H), 7.87 (s, 1H),
8.17 (s, 1H).
Wang531.63 SR 5 0.86 (m, 311), 0.96 (d, 6H), 1.31 (m, 411), 1.63
S{i“ H &hﬁoome (m, 2E), 1.67 (d, 35, 2.26 (¢, 2H), 2.46 (m, 1H),
: ;(Nj?\/\w\ 2.71 (s, 3H), 3.90 (s, 3H), 5.25 (dd, 1H), 5.50 (m,
L oH 111), 6.26 (d, 1H), 7.52 (d, 1H), 7.86 (s, 1H), 8.18
(s, 1H)
Wang517.60 2 5 0.94 (d, 3H), 0.97 (d, 3 1.25 (s, 9H), 1.69 (d.,
- N*N H fé%mmg 3H), 2.56 (m, 1HD), 2.71 (s, 3H), 3.89 (s, 3H), 5.24
\%Ni - (dd, 6.0 Tz, 1), 5.49 (m, 1H), 6.30 (d, 11D, 7.52
" (d, 1H), 7.85 s, 1H), 8.17 (s, 1H)
Wangd75.52 B 5 0.95 (d, 311), 0.97 (d, 3H) 1.69 (d, 3H), 2.08 (s,
N R 3H), 2.42 (m, 1H), 2.71 (s, 3H), 3.90 (s, 3H), 5.23
Sg" ? SO (dd, 1), 5.50 (m, 1H), 6,39 (d, 1H), 7.54 (d, 1H),
TR 7.86 (s, 1H), 8.18 (s, 1H)
Wangd39,55 J T 1, 3 0.94 (d, 3H), 0.95 (d, 3H), 1.70 (1, 310), 2.30 (q,
NOH 211), 2.43 (m, 1H), 2.70 (s, 3H), 3.89 (s, 3H), 5.24
d N COOMe

(dd, 1H), 5.49 (m, 1H), 6.32 (d, 1H), 7.53 (d, 11,
7.85 (s, 1H), 8.17 (s, 1H)
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7.15 (ddd, 114),
L.-0 8 0.94 (d,

5.24




22 Acid (0.06mmol) was dissolved in CH2A 2 (5 inL), and cooled in ice
salt bath (-18C). After 10 m nutes, N-nethyl-tnorpholine (N1\41\4) (0.075
nrnol) and isobutyl chloroformate (C1LCOO Bu) (0.065 mmol) were added
thereto in turn. Then stir was proceeded for half an hour, conpound 20

(0.05tnnol ) was added thereto. Stir was continued, and the system was
heated to Ly .. The reaction was tracked by TIC The

rHeom-tenperature-gradual
reaction Mé‘”%ﬂu‘érﬁ@h@c % af t pf 0PR&d. BER Yok, BHB 1 é?)ﬁﬁaﬁé{ﬁ dd7s (@hie
reactant was extracted mh t,\sic hﬁ rlg;% 3c3ﬂh)a§es1 13@51%1_ (g/\n3t1{j

saturated| salt soluti|o dried enede M concentr re was
E)ur: fied th: _ougr11 (]3-;)|)L Qjcbg/o\mat ogrSph%é@eﬁﬂbﬁé@rﬁdﬁétlH&Erﬂ“dg;h;lH) a’xf’lé'é(d,te
VOl une ratl1 o al n produc (WS Was
50% The foll.ow ng cd rmounds wer e svnI éﬁljzgéaqg@%q%e slz? g%rg{eh él) Tabl e
1- 12 CﬁrrpondngﬂrGéct ure fior J\S H NVR (.6D@, 311),300 (WH)) ded @, 31@)0&52@1121 2 ,
191 oTh--NNAN -0 -NH|T A N 114
0.96 (d, [314), 1.68 (s,-341), {699(d”§\)|3%f9(51%303?%(5 ébi) 902 %87éid§1r H) .
2.71 (s, B14), 3.03 dw%l) 3 6‘85”'(szm3m.)s9 862204, o, stabllhe 153354&(@ IH),
\5/\£§85(()|1.n’56|- I2|) i z?' g.?_ {{’\cfg ﬁgyg 5.14 lﬁ—)Lé §)7 3447\@%%\@%% 1@?)92182@ 1B) ,1H2): 95
(d, 314) 11.68 (d, 3H), 2.47 (m 1H), 32157@ ﬂ@ 314), 3.08 (ddd, 214), |3.89
(s, 314), “R}?nsﬁsgsz 311) RAQ(m (m_1H), 6.42 (d, 111),] 7.52
(d, 1H), [7VemFss8414)), air J%\ 61/@91@6133{)581}2 (OYRO INCQOVBLD 2156 |' NW H
G T @‘33“) Pl a5 TR, G el %73,
6\21’ ?4% ;52. ESO(Ld,;)I:_l % 8 Olgj)s ci??(rﬂal{)s?o’rn(u) 1H§712;§)((d§ 1), H)4o’ 31;1)
n . §4- ,
5 Y 38 {411y, 2.44 ‘gﬁ? I@)H» 55"‘7?g8((33 éili% @, 313[§9§ {5"14),

1.68 (d, |311) 2.28-2

5.09 (m |[111), 5.24 (dd, 114), 5.49 (}m) 111), 6.31 (d, H), 7.51 (d, |{IIl),
7.85 s, fg4) 8—16 G- 1D NERa54 62-14 NaN / COOME

( Wadgs55T 62 Oj K‘)Ni,o PUUTS 073 (d, 31D, 0.86 (d, 310), 1.66 (d, 3H), 2.41
DA w (m, 1H), 2.68 (s, 3H), 3.63 (s, 2H), 3.86 (s, 310),

Si\No s~ ~COOMe y
BNSS 519 (dd, 1H), 5.47(m, 1H), 625 (d, [H),
LH 7.25-7.36 (SH), 7.52 (d, M), 7.81 (s, 1H), 8.15 (s,

1H)
Wang501.56-1 Y 0 I o 8 0.72-0.81 (m, 411), 0.94 (d, 3H), 0.96 (d, 3H), |

Ny
. <N H ﬁ\’(:,:oom@ 1.48 (m, 1H), 1.67 (d, 3H), 2.45 (m, 1H), 2.69 (s,
s 3\7 3H), 3.87 (s, 3H), 5.24 (dd, 1H), 5.48 (m, 1H),
g N ‘

L oH 6.60 (d, 1H), 7.54 (d, 1H), 7.84 (s, 1H), 8.16 (s,

1H)
Wang515.58-1 N [j 1 5 093 (d, 6H), 1.67 (d, 3H), 1.96 (m, 2H),

Al
» =N H N? 2.16-2.32 (41D), 2.44 (1ID), 2.69 (s, 3H), 3.09 (m,
COOMe
SMo 1H), 3.88 (s, 3H), 5.22 (dd, 1H),5.52 (m, 1H),
N0

6.16 (d, 1H), 7.52 (d, 1H), 7.84 (s, LH), 8.16 (s,
1H)
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s-ro- I-lii 8 0.92 (d, 31-1), 0.96 (d, 311), 1.69 (d, 314), 1.92 (m 211),
2.29-2.39 (411), 2.49 (in, 141), 2.71 (s, 311), 3.12 (s, 211), 3.89 (s,
314), 5.23 (dd, 114), 5.56 (in, 114), 5.65 (m 114), 6.46 (d, 114), 7.50
(d, 111), 7.86 (s, 114), 8.17 (s, |14) Wang555.65 o' Cric-L,-0 - ' 14H
sNCOOMVe il 6 0. 91 (d 314), 0.96 (d, 31-1),1.57-1.65 (m 4H), 1.69 (d,

311), 1.99-{in 2..07 (|n 211).,..2.51 (in, _114), 2.71 (s, 3H),.2.95 (s,
2H), 3.89 @@ngﬁﬁ)ﬂ I5 |22 J@g@mg e 13: /0 1.02 @oppoUrY @03KD.1023woH). M| ni xed
with a mo] ecul ar sieye (G0 and H L) r m xture
was added| 1 nL treat E‘d/ o0 )| F=Ya I r?ﬁltlcggsg t(sbmﬁ ggfgg?{) ?%A%%E?i ed for
10 minutes. Subsequent Iy, lcorrpound 37210 702 Baduip | ), Wik (Al ddy 7t 38eddtiol), Af t er

stir was continued for- i an hour,
N- et hyl N-{ 3- di et hyl ani ndpr o%yl)car bpai' 1 e PEBE )P0l 028 nrdl A8 [added
to the system The reacti on pr oceedefs. t}@(tdielai)ts for, gl f an our in ice salt

bat h, and-the—syste m wao ..c ted t-0-f erperat-ure-—-gradual-by—After-it he
reaction m%ﬁgn@gé% t ed, ﬁ s{,em wa§034l(ﬂrr3ga W't K EIE‘)AJ: 55fﬁe38} glaﬁ% C
phase was| washed with r rang ssat ur ﬁt en), Na@ll 5Ol ME oM B4t l(igem) 261
respectively, dried )vngI\/gSOfl tagl the sol vent was concentrat ed

m xture was purified|thfo col urm [ct ARt %ot oY -8R ({s éﬂbér’?ﬂéd%ém et hyl
B

acetate (jvolune rati o obt ai ;s py pdugty 23 ¢ 15, 84)y ield
was 97% [The fol | owi ng corrpounds werle syﬁltqhegl zed %\?ﬁ?’hé s@dﬁe %‘rz]fﬁo‘: Tabl e
1-13 Conpound Structure fornmula ill N&R%ﬁ)@blHBOO MHz) data Wang715.|84 1 9

I o '1" -NGhrr N e SN Yo :
100 (d, %ﬂfgskli;g%'}' ;,r%ﬁ);, N\itu %3 (¢ 3 9 L4048 ¢ 1 D 2. 38

(m H), [2.72 (s, 3H, ¥ gog(sast) (4, %Imntssl(ﬂi)sn}s 0 (6, 201885637 (dd,
| H, 5.50 111), | 7452, 14ao 8 1) d3 (s,
§ (m ) ! o' Lr?c 18 gﬁfl((ﬁ'e][mszf\%%zlﬁeggj c%%t 343% 1),(S

IH), 8.18(s, 1H) 0y
BocHN 4) |3 1.04 (d, B1l)H 6 (d, 3H)88 @, B0, $§4(CQ1|,‘|)H)$4§Qm(@H 31504,

2.67-2.72 (m 11-0, R.72 (s, 311), 3 g})‘ % d, 4) 5.51 (m
1H), 7.42 (cld, .53 (d, 1H), 7.81%8(%53@1 J7§4i%1 . 171(H)1,I"f)8.86 (dd,
-1), 9.08 (d, 111), 11.01 (s, 114). WAngh38.58
Example 12;
O
),ﬁ)j\ . O&’J {\:”]\/0
- ) NMM, CICCO"3 / CH,Cl, f;q H rj/
S‘/ toome R”WOE/OH = N . Coome
\}NHZ \,’IN !‘R“
H
20

Acid (0.06mmol) was dissolved in CH,Cl, (5 mL), and cooled in ice salt bath
(-18°C). After 10 minutes, N-methyl-morpholine (NMM) (0.075 mmol) and isobutyl
chloroformate (CICOO'Bu) (0.065 mmol) were added thereto in turn. Then stir was
proceeded for half an hour, compound 20 (0.05mmol) was added thereto. Stir was
continued, and the system was heated to room temperature gradually. The reaction
was tracked by TLC. The reaction was quenched with water after the reaction was
completed. The reactant was extracted with EtQAc, The organic phase was washed
with saturated salt solution, dried over MgSQ, and concentrated. The mixture was

purified through column chromatography (petroleum cther/ cthyl acetate (volume
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6 1.04 (d, 31-0, 1.05 (d, 314), 1.70 (d, 3H, 2.712 -NH7) (s, 31-1),
2.68-2.74 (mlll), 3.89 (s, 311), 5.45 s 6m (dd, 114), 5.50 (m 114),
7.47 (ddd, 1H), 7.55 (d, N NL 111), 7.86 (s, 111), 7.87 (td, 114), 8.17
(s, 1H, 8.20 (dd, 11-1), 8.60 (ddd, 1H), 8.76 (d, 1H) Exanple 14:
Compound 24 (0.023nmmol) was m xed with a nol ecul ar sieve (100ng) and HOBt
(0.023 nmmol ). The resulted mxture was added 1 nL treated DM, cooled in
ice salt batib I(H18Gbtan@raaitibrneiVdns2010 - MHE esid RHbSegUeRthYowigl YCi ne

met hane ester (0.023ntnol) was added thereto. After stir was continued for
hal f an hotfipoNeds sz Ring8sidédt thy bamd methedpyl ) car bodi i mi de (EDCI) (0. 025
nmol ) was added to the system The reaction proceeded to react for half an
hour in ice s%g[etp%h then the systemwas heated to roomtenperature
gradual | y, er—the reaction.was conpleted, the systemwas diluted with
fitOAc. Th(eo'ét’@‘éﬂﬂc rﬁ&@ét%@lm%med MEMMI@%aW@ Matzm:aaed NaCl sdl ution
3tinmes r | drijetover—WgS tr-at ed.
The m xt u?@gﬁ 52‘9\6&2%/ |ecb/‘“t7+fr col u%n%g%wg% ra’p 5) ﬁ?géii’ker/
ethyl acetate (vol ung r To M:8Y) ta abt aﬁfm(spfskj}jadﬂ (121511(1)1\ar7g131511&4)03 The

fol | ow ng conpounds ye N nt he8io¥ed h t.hog: b -
CorrpounngtrlrJrEture f()r azl/'\',l/l NVR ((%&5)3?9%%?%)2@&3&‘ATMS%@]@% 01 5
0.90 (d, [3H), 1.00 (d, 384), '1.44 (g, 5.9Hm, 1166471 ¢, 18&47)51(21 48), (198, (s,1H) ,
2.71 (s, [314), 3.76 (s, 3h), 4.18 I-H%) 817}{} B 60c,

Wang501.56-2 OxA\f g . 5 0.94 (d, 3H), 0.95 (d, 3H) 1.68 (d, 3H), 2.47 (m,
R g 1H), 2.70 (s, 3H), 3.08 (ddd, 2H), 3.89 (s, 3H),
N 0 COOM | 5.20-5.28 (3H), 5.49 (m, 1H), 5.96 (m, 1H), 6.42
WS (d, 1H), 7.52 (d, 1H), 7.88 (s, 1H), 8.17 (s, 1H).
Wang515.58-2 oj\rji J\o 3 0.84 (d, 311, 0.95 (d, 3M), 1.68 (d, 3,
QMN HoRg | 239247 (SH), 2.70 (s, 3H), 3.89 (s, 3H), 4.9
0O

: (d, TH), 5.06 ( d, 1H), 5.24 (dd, 1H), 5.49 (m,
““; WO IH), 5.81 (m, 1H), 6.35 (d, LH), 7.52 (d, 11D,
7.85 (s, 1H), 8.16 (s, 1H)
Wangsa36d2 | 2 5 0.4 (d, 6H), 1.60 (s, 3ED, 1.64 (5, 311, 1.68 (d.
sf{,N " N{;OOMG 3H) 2.28-2.38 (410), 2.44 (m, 1H), 2.70 (s, 3H),
SRS 3.89 (s, 3H), 5.09 (m, LH), 5.24 (dd, 1H), 5.49
" (m, 1H), 6.31 (d, 1H), 7.51 (d, 11), 7.85 (s, 111),
8.16 (s, 1H).
Wang541.62 S 5 0.2 (d, 3H), 0.96 (d, 31D, 1.69 (4, 310), 1.2
Dol (m, 2H), 2.29~2.39 (4H), 2.49 (m, 1H), 2.71 (s,
Mo N3, 3.2 (s, 2H), 3.89 (s, 3H), 523 (dd, 1H),
A 5.56 (m, 1H), 5.65 (m, 1H), 6.46 (d, 1H), 7.50 (d,
1H), 7.86 (s, 1H), 8.17 (s, 1H)
Wangs55.65 S, § 0.01 (d, 3H), 0.06 (d, 3H),1.57-1.65 (m, 41,
’<.N H &{Oome 1.69 (d, 3H), 1.99 (m, 2H), 2.07 (m, 2H), 2.51 (m,
\ ? ‘2 0 1H), 2.71 (s, 3H), 2.95 (s, 2H), 3.89 (s, 310), 5.22
H
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t) (d, 2H), 4.49 (m 1H), 5.26 (In, 1H), 5.45 (n, IH), 7.45 (br, 1H),
7.57 (d, 1H), 7.87 (s,IH), 8.14 (s, 114). \Wang604.23 2 -c-0 8 0.87 (d,
3H), 0.96 (d, 311), 1.39 (s, 9E1), 1.60 (d, O01'4-iNti_? 3H), 2.46 (in,
111), 2.58 (t, 214), 2.66 (s, 3H), 3.61 NTIN -O -NHBoc(") )2 (t, 3I1),
3.64 (s, 3H), 4.90 (m 111), 5.34 (m 1H, MO00C5.41 (m 1I1), 7.41 (m
IH), 7.56(d—1H).,.7. 84 (s, 1H).,.8.08 (s, 114) \WAng646.28 ) Or
0/c--YAN-I'\-0 80.90 (d, 3H), 0.99 (d|(dgHID, . %43(dsIFOKY70 (05901669 (d’i R
-NH./). kr-C(m 614), 1.63 (d, 3H : : . 114) , ,
2o -NH%BOC( S)5.2.70![(s, 3H, 3.37 (an)gZég(‘égggw%gg,(g’éiﬁzéﬁ@51]1% 00C
IH), 5.27 (m |H), 5.44 (m 1H), 7.0l(m 114), 7.53 (d, 1H), 7.84 (s,

114), 8.10 (SExﬂ-xH},ieVi@.ngG32- 26 OY?N-C--0
o]
ﬁjﬁ’%"} EDCY, HOBT, molecular sleve j{\?*){aj\,’fj{mm
J% ‘ioom " Miﬁiz gl N ?
e -
He

20 37 23

Compound 20 (0.023mmol) was mixed with a molecular sieve (100mg) and
HOBt (0.023 mmol). The resulted mixture was added 1 mL treated DMF, cooled in
ice salt bath (-18°C) and stirred for 10 minutes. Subsequently, compound 37
(0.023mmol) was added thereto. After stir was continued for half an hour, N-ethyl-
N’-(3-dimethy!aminopropyl)carbodiimide (EDCI) (0.025 mmol) was added to the
system. The reaction proceeded to react for half an our in ice salt bath, and the system
was heated to room temperature gradually. After the reaction was completed, the
system was diluted with EtOAc. The organic phase was washed with water and
saturated NaCl solution 3 times respectively, dried over MgSQy, and the solvent was
concentrated. The mixture was purified through column chromatography (petroleum
ether/ ethyl acetate (volume ratio 1:1)) to obtain product 23 (Wang715.84). The yield

was 97%. The following compounds were synthesized by the same method:

Table 1-13
Compound Structure formula "H NMR (CDCl;, 300 MHz) data
Wang715.84 0 5 0.93 (d, 3H), 1.00 (d, 3H), 1.03 (d, 3HD), 1.04

8 I‘}Lfﬁj}ﬂ «, 31-1)(, 1.44) (s, 9H(), 1.73 @, 31({), 2.3)8 (ro,

Y COOMe
\J\N\,\S 1E), 2.72 (s, 3H), 3.90 (s, 3H), 4.90 (m, 11),
" f}NHBoc 5.14 (d, 1H), 5.37 (dd, 1H), 5.50 (m, 1H), 7.52
(d, TH), 7.88 (s, 1H), 7.90 (d, LH), 8.03 (s, 11D),
8.18 (s, [H)
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8 0.86 (d, 311), 0.95 (d, 3H), 1.39 (s, 914), 1.59 (d, 3H), 1.55-1.65 (m
41-1), 2.29 (t, 211), 2.43 (in, 11-1), s,ONEIN--. )4 r,,I-NHVIce)boa,)
2.65 (s, 311), 3.51 (In, 211), 3.59 (s, 3H), 4.90 On, 114), 5.33 (d,
11-1), 5.39 (In, 114), 7.09 (br, 111), 7.57 (d, 114), 7.81 (s, 114), 8.08
(s, 114). Wang6 | 8.25 )- 95 0.87 (d, 314), 0.96 (d, 3H), 1.40 (s, 9H
1.60 (d, (m..214) 2 .32 (t, 214), 2. .44 (m_1Fl), 2.66 s NHN

r 3H) 1
(s, 314), WangpS3d 2L4) )g.jblk(s 3;?)1044@%110 i%(dl%{) 1%@0@15130 (m

1H), 5.4Q0 (m 114), 7.1K8.4bry 08 (s,
I11). EXanple 15: ZE:J. CN, ¢ QZOMG @41#)% 68 %ﬁ)fn}i\ce bnﬁ?r 1e )( 8%88mml )
was dissglved in TI- {riFIL) cool ed (at3h)7885 a&htl L&ddesl but V)L 714Ri(din

(0. 1muol );. The react onduct €

(0. 08mmmol|) was added tosogi;iéystem qHé g}& mgﬁ &gi( gﬁgp&%;gdda&) 18" C
The reactlion was quenched w th sat ur atssddiyHAG1S.&f derHgni boy 111The react ant
was extreé -t-h--E-OAe—dg-ed-over—-MISOHU--and--concent rated.—Them-xt ure
was puri fi;gialgtS%‘B%Qh coI JQPJ c ro(;rat cc‘?r]a?ﬁ"lgﬁ Bt @uthlet HErH BDngi! dcet at e
(volume natio 1:1)) ducgs 2312 1le-2yiaelnd 1\1\4)%53@;4131{% NYR| ( CDC13,

300 MHz) |6 1.04 (d, 3 107 , 4.18
) ( %""%"j {dd, 1Hy, 54:15@ ssrx(mvlgddd?u@s? 55 86 (211),

(s, 211), 5.47 (dd, 6. 93 (

7.94 (s, i1H). Exanpl e v\ig H/ npound e t (10eq).
The resulited m xture s”dl%g | ved i|n ?@0 fo @%C@Bﬁgﬂ% 91{)""801[}”%2%? 1. leq)
was added thereto. The progress of 1 8R1(ild i NSOt (Kl KER) 83§6CﬂLtH) The
react i on -seluton-was—econcent-rat-ed,then-purified through colum |

cl uorratograp (petrol eum et her/ ethyl acetate (volume ratio 5:1)) to
obt ai n produd Xasﬂ’l(’}i‘el d 60% . The followi ng compounds were obtained by the

sane net hod:
EDCI, HOBT,
molecular sieve, DMF =N H
H " HN
HB®R o'
!

HN"~COOMe
NHBoc

Compound 24 (0.023mmol) was mixed with a molecular sieve (100mg) and
HOBt (0.023 mmof). The resulted mixture was added 1 ml treated DMF, cooled in
ice salt bath (-18°C) and stirred for 10 minutes. Subsequently, glycine methane ester
(0.023mmol) was added thereto. After stir was continued for half an hour, N-cthyl-
N’—(S~ciimethylaminopropyl)carbodiimide (EDCT) (0.025 mumol) was added to the
system. The reaction proceeded to react for half an hour in ice salt bath, then the
system was heated to room temperature gradually. After the reaction was completed,
the system was diluted with EtOAc. The organic phase was washed with water
and saturated NaCl solution 3 times respectively, dried over MgSOy, and the solvent
was concentrated. The mixture was purified through column chromatography
(petroleum ether/ ethyl acetate (volume ratio 1:1)} to obtain product 25 (Wang715.84).

The following compounds were synthesized by the same method:

Table 1-14
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Tabl e 1-15 Conpound Structure formula H NVR (CDC13, 300 MHz) data Wang240

sN., ... (=-11 .(N-k COCEt 51.41 (t, 311), 4.43 (q, 211), 8.18 (s, 111), 8.23
(s, 114), 8.85 (s, Ill). 5 1.3 (t, 314), 2.78 (s, 3F1), 4.34 (q, 214), 8.20
(s, 114), 8.85- (s, 114). Wang254 sm - _,c,(s",- "-NN--( COCEt Exanpl e

17: 1 b OR6s JOL. LN, ThrOR6 Bz 0 OlillOH HO 3534 36 a:
TFA(trifluoroacetic acid),pyridine CH2A 2; h: 4N 1-1Cl [/ di oxane,
t hi ophi net Qﬂlﬂﬂ?‘rﬁ‘b a@irdCqu{iQrmDMAF 'HDER (@D(BX300 MltlvérdelaDl\/BO d: POQI 3

VoW WA

Coess ve SRR T ”‘l%%\a";‘gm‘%;o T A e o g
reacti on was conduct <TUr 12 11’11 $ 3 2.40 (i NakTil fg 3thi 876 eope), atigrle, then
Feact] on was. it acke °d%w;g‘§°”ﬁgﬁ“’2é?§fﬁr%4é§prﬁ%°%‘ 48 BB aditratBl | anc
reaction was tracked e 0 u an
di ssolved in 150 ni ‘Zka\a&m er wasisadgdeadnt hey ed, o H)t hen (@cidi §iiedgwith I'N
hydrochl gric acid (30rrL) The Et 0Ac ghase was separated. The organi ¢ phase
was washed 3 tinmes With 50nL satufdbed Nadl solution, dried over My$O4, and

t he organiwaplgases was conaeny r at eugolga;edngﬁ W T PYRGT t h col um
chr omat ogr ap[%y (petrol ‘erhen/ et hg/ 3 acet %te (Wa? T Br) (g Qﬂl) PWHQ
8%

obtai n cgnpound 33 ngII yﬁl I d 45C@ﬁrpléﬁn21583 @BBGI@)(SW&@ ﬁn6i(e=d Wi th

solution|(7 nL) of 4 oxan ny.d r ess of

reaction |was tracked gm{ﬁgfg iy o he 4 Efew%g%ﬂlig}ﬁ \?\1295 onp ) %I_E'E([B )r reaction

sol uti on {was concenr edMa@Cobt a| ﬁ4tl M, il B, EF. e, attHs, 7Thed|1m{)eﬁﬁ7e@q ate was
e-

m xed w tlh t hi ophene-2-from c aci ggﬁﬂ% DC 1(392 ng), DVAP (42|ng) and
pyridine | (0.3n), IDVF (7 m_) was 5 elrI The reacti on was conduct ed

at room t/ekpessi2s e, and afiked by 0 DO, 3&\5@99@@&%@@ 9H)W~¢@m>l et ed,
t he system was di | ut edGWir fLLIN

washed 3
times witth 100 inL Wapg?r ahd éﬁﬁ%f?)atleﬁa (Fha%lf) g%@lﬁfl%ﬂ %é%ﬁ)‘écflﬁbel ;

bur £ ed 1 hi ough cgr‘fﬁ&bﬁé?‘ﬁt Igc et b il A
purifi ug g p u
(vol ume ratio 1:1)) to obf&P corrpb@hé 2%4”]( iﬁbﬁﬁ(ntéﬂbddﬂﬁnx?m)( 80hy) was

m xed wtth MX (77.5 ng), the mxeddsq)il QIOJ epyDMSO (1 /0.5 ni)
was added-_t.hereta_|The reaction W ('s’co)é uct edi})orwza@ho%rs at 50C, _the solid

was I enoy éfépnlg?%%ﬁ:uumf ) ¢ gtion. | TAS6H(HI IHad5 ASIHYi 1.8 €d 9.t hSIL@AD| i
et hyl ether, washed 50 t ted ‘ 0 i.on i ed
over MgS®4. The organﬁ_é\ ph sé& %»a ﬂcl)ngesﬁ'talr%[@ %ﬁ&%@ﬂﬁcg%gﬂhgﬂ?)
(80ny) . Conmpound 35 ) was i x2dS b, BhD)POSL8n DB 35k)(s,2010, heat@d| t o 80C.
eprogfead ol redetfoles Crackgg by U Sheatert Ly PR "
solution|{was poured into sat ura 0

solution]of OC. POC1l3 was renoved. (th‘lIQ)’l']ISth\g nEaG @G, wes extracted with 50
nm. et hyl anat.at vnchnrl P fl nes saturated NaCl. . .sol.uti.on dr| ed

over MyS ﬁa\ﬁéﬁ]&vﬁhe or gankc Iphas %§7<§6nﬁﬁn9 PatledThed i RHurledlnds
purifiedthrough calu N:h?’o gl’%h){g(ﬂeﬁtﬁlq Q%Wéﬁ%%%“@ﬁ‘-’h Hgafgé at e

(volune ratio 2:1)) tmolobtai onpound
Conpound| St ruct ure fégﬁ[ul a HHN ((@[iff,‘ﬁ)33 430w, RH2)3.daisa3i03821dE, 8D1| 47 (t,

314), 4.20 (q, 214) ~d4 1 4) 8 ,
M ad B oAt ; ot 7 5306% }ﬁ)sméjcﬂn) 11), %11 (or, m), 7.54 (d,
IH) 782(5 1H), 8.08 (s, 1H),

Ul

O

Example 15:

?V?OMe

J\%¢CN
CH3CN, n-Buli / THF,

wl i‘/‘) }




7.38-7.41 (in, 2H), 7.45 (d, 111), 7.77 (d, 11-1) Exanple 18: COOH N-5 \
1.(00002. CH2A 2 --R62. RXR 3738 Compound 37 (fininol) was dissol ved
in clichlonmethane, 1.2 Eq oxalyl chloride was added thereto. The resulted
m xture was stirred overnight at roomtenperature. After the reaction
solution was rotary dried, dichlonethane was added thereto, then 1.5 Eq
am nobenzene was added. After the resulted m xture was stirred for several
hours at roomutennepnat t ded thereto, extrac 2 times with
di chl onet hane. L‘rﬁlg or égﬁlﬁgmp a@eS %%h\%gs negtlge(?’inifgsco\(fmefihﬁl'klgﬁya?‘i)chI oric
acid and Lies Wi.Lh satur at salt water, dried over. MysSO4, and the
organi c ph]aé@%%swvﬂé%ﬁ%@n{@ﬁél %@.ﬂ iﬁ% %?F\A@Pﬂré’%a@“%mdf if‘?édlvq hFOUH col um
chr omat ogr@giouhd 280 FsMROFHCII3S d E343)em THE LREDO WD, GRTRFYNTS wer e
synt hesi zed by the gglne rret)hod: '(I'abl e 1-%70“630rrpgund lgt rauc(t)ur gggg?rrul a 111
NVR ( CDC13.78 80 hMriabti6idtvas GiaéndaSaith Cluurke@ &1 afid an 1008 THE yeifdhe 2. 04_(M
1H), 3.31 (d, .1 '- 8w s brnlhdel Pz COH) g GRS E?%é“‘ﬁu@“zm, 7.34

(bm  5f 1), yns ZetBBed Dyittd iy Be I o2 Fl o 626 --he. [y 3,01 .(d"./ 6.6 Hz,
60), 2.02 (m T 43_1%13%()&%,?1”'_58 Oé’g‘mgsgf‘zg‘]%%“ df‘“%%’é‘b“{‘ e Was 1y 7. 43
d, 1 = 3.fkrilibd thiohgh coluin8&rdiflatogdhaphy3(Rirblum ldtied) et%@fc%ta(es yrhe 1. 02 (d, J
6.6 Hz, 6H), 2.04 (m II1), 3.31 (d, J = CONHPh 7.2 Hz, 214), 4.64 (d, 1
6.3 Hz, 2% 1:17). 8pbldhmprodact D)7, The YieBbwid56%. H NNMRICHEL:, BB MIC295- 3 f| -

1.04 (d, 3H), 1.07 (d, 3H), 2.58 (m, 11]), 2.74 (s, 310), 4.18 (s, 21D), 5.47 (dd, 1HD),

6.93 (d, LH), 7.44-7.55 (3H), 7.83-7.86 (2H), 7.94 (s, 1H).

mn -

Example 16:
KoCOs
/})SJ’\ R i opt ek S
s NH, + S\HH/ S g ™= -Rg
=y \_/:R" {Q,JT
Br O
COOEt
28 29

Compound 28 (leq) was mixed with K,CO; (10eq). The resulted mixture was
dissolved in SOmL CH,Cl,, and compound 29 (1.leq) was added thereto. The
progress of reaction was tracked by TLC. The reaction solution was concentrated,
then purified through column chromatography (petroleum ether/ ethyl acetate (volume
ratio 5:1)) to obtain product 30 (yield 60%). The following compounds were obtained

by the same method:

Table I-15
Compound | Structure "H NMR (CDCl, 300 MHz) data
formula
Wang240 N & 1.41 (t, 3H), 443 (q, 2H), 8.18 (s, 1H), 8.23 (s, 1H
s\:;r g ) (t, 3H) (q, 2H) (s, 1H) (s, 1H),
COOE: 8.85 (S, 1]:'1)
Wang254 g7 _,“/S 8 1.3 (t, 3H), 2.78 (s, 3H), 4.34 (q, 2H), 8.20 (s, 1H), 8.85
e N-d
cooet | (8, 1H).

Example 17:



0.93(d, J = 6.6 Hz, 61-1), 1.90 ( 1), 2.84 (d, J = 6.9 - Hz, 114),
.8

m I
3.02 (s, 3H, 3.09 (s, 3H, 7.39 (d, J =3.3 - Hz, 1fl), 7.82 (d, J =
3.0 Hz, 1H). C281 (1 / 0.98(d, J = 6.6 Hz, 6FI), 1.99 (m 1HT ), 2.98 (d,
,= 4.8 C()NHWe Hz, 311), 3.26 (d, 1= 7.2 Hz, 2H), 7.42 (d, J = 3.3 Hz,
1H), 7.44 (bs,1h), 7.85 (d, 1 = 3.3 Hz, 114). 1.00(d, 611), 1.42(d, 611),

2.00 (m 111), 3.12 (d, 311), 5.29 (m 111), 7.45 (d, 111), 7.86 (d, 1I-0.
Experi nmental Exa Experimental Exanple Xs~_anti hepatitis B virus (11BY)
activity test 1. ect of the experinent: The synt hetic conpounds of
the present invent are screengd for?their anti $epatitis B virus (HBV)
activity. The experinentni ackyded testing cYy +CiA8 of the test
conpounds, and t H&&F fdct of tﬁéﬂFﬁ%t conp%%%gs oNn gec etion of surface
antigen and core antigé% of hepgditis B virus and ogareplication | evel of
virus nucleic acid (DNA) in a virus-cell level experinment. 2. Principle of
t he experinent: Hepatitis B virus (HBV) transggnic human hepat ona

carcinoma cell, Elep02.2.15 cell line, can secrete|hepatitis B virus
particles (containing antigen and DNA) into supernatant when being

cul tured. Under Qactiizo® of antiviral drugsO tite contents of |11 3sAg,

I 1 BeAg and virah§§§ﬁL§écgékﬁ f cekfs i pt were detected
and are conpare thyth cgntgnts of cont%ol gxou Mﬁt@out drugs, so that
the antiviral activity of the conpounds of the present invention can be
measured as well as the3ytotoxic effect of compounds of the present

i nvention. The value concentration of the conpounds of the present

i nvent i onwhi ch caused 5008 of cells dead and was neasured with MIT net hod
was CC50; and thesval ue concentrati on of the conpounds of the present

i nvention mhichzféth@ Yhersecretion of HBsAg and 11BeAg detected by

ELI SA met hod and i nhib{ t 8d/50% of viral DNA replication detected by
fluorescent quantificatszon PCR nmet hod was 1050. 3. Sanpl es: The
solutions of the test compounds was prepared before use. Each conpound was
tested wth 7 dilution concentrations, and the antiviral drugs, such as

| ami vudi ne gtc .8S, Pesi tiyag: con dr t hegk j.f . the
experinentéf {gggﬁygﬁHﬁggﬁorﬁgg’oﬁhﬁggébagﬁgFPhe$gﬁ{ %g?ho§§”hha a)
Exper i mentladphireat&smicainid, COICLEBMAGNDIIF; CUBXU [RuesPRISEt@RDC;  Hep&2. 2. 15
cells were inoculated on a 96-well plate, and the conpounds of the present

i nvention were, adde ay. The i um and the conpound sol utions of the
same concentr V@W“&éﬂgﬁéﬁﬁe 0 %4?%&#@%Wﬁ$Pyﬁﬂéeéhgﬁ@ﬁémgdB%W%atants wer e
col I ect ed c@icf, W Shedi M dadhd @ B 95he 5 ad: H ed. Laathe cells on
t he 96-me||gp%até,]and ﬁWT éﬁgso vﬁnégﬁéﬁﬂf%Q%ggwgggggﬂ%g:%gminﬁours to be
react ed overdniigitor 200680y a SnRAS Wiz @Ris ReXterday, (3 E Sfspl Rienengader . And
the cytotoxicity of the conpounds of the present invention to the
HepQ®2. 2. 18 @i empehtrrefd eqct. dihe tivegresngowmdion ofast threk@l g iiC. iliklvent i on on
the growt h of thﬁ.cells, qndwtgﬁ éongent ation of the conpound of the
present i FOEHYSGRVPERED fOrCaiiG g8 goralied Wel 5B aly Qo datse vas addef mat ed
accordi ng : : i 0 the gontents of HBsAg and
kR Ui S N ke RBHE ShioB0RL) | R REMERS: Has p e o

| 1BeAg in culture supernat g an

det ect ed wiphiatedSBlaYdRGridkpHaSe WL NS 8kt Aith SHRO sALARKINAN sbigechnol ogi cal
conpany). Sanples were added to the coated strip plate, and the sanme anopunt
of enzynediiciiyare zeOnjinddterwas pdsedss @htetraceddeimguundarpudified C for 1
hour, the gla e was washed 5 tinmes, Colorant solutions A and B were added,

and the r@5UENSAUIASOMBEsERhy fRegPleym athex thod acoe (oMU L6BE INde neasur ed.
The hal f jipnhibi.ti 0, :of le f BV ti
o o I8 LR 0 AL SR BB,

cal cul ated according to

FI B V- DNAsoliiof WY tiIl) @ SMREEAaE anbyddypch|cHREES 6ENT . AMaRbEICALERBoPCR: A
sui tabl e anpbunt of culture supernatant was added into a sane vol une of
virus extwactracked by i1gn;. Aiive thascadodor eds abineieted] thedeatfibh @olddiyn whhen
centrifuged at 10000 rpmfor 5 mn under roomtenperature. A suitable
anount of COEPERKAL ihtolds el Mévediareor Thcangrmadiate cuas onixedsi wish HBV- DNA

ot i ned 1P BN PEHRE G B0 vhp G T B R P e Pl PEfibB . ua

replication of the conpound of the present invention at different
concentrations were cal cul ated, and 4hen the half inhibition rates of the
conpounds were cal culated to obtain I C50. For the sanples that can not be
cal cul ated for 1C50 value, they can be represented by I Cx and given the
correspondi ng concentration val ues.



The PCR priners used in the experinent are: Pl: 5
AFCCTGCTGCTATGCCTCATCTT3' P2: 5 ACAGTGGGGAAAGCCCI ACGAA31 The PCR probes
used in the experinent are: 51TGGECTAGITTACTAGIGCCATTTTG3' 5. Experinmental
results: Table 2-1 Sanple No.Cytotoxicity |1413sAgHBeAgDNAr epl i cati on
CC50(uM secreati oasecreati onl C50/1Cx(SI) (uM 1C50(SI) 1C50(SlH) (uM (uM
Wang338 200.3 77.6 (2.58) 22.3 (9) 6.1 (32.8) Wang278 152.7 67.35 (2.27)

24 6 4 4 a re (‘3 l’e 0i12 "16 It | (>138 8)
V\a(n928)2 So0 @?g%““{“é‘”?%ﬁ?é‘@“s@?& ﬁl)z & f? Qé} v Sné" ch}%} g% &f, '3 (2. 6)

19(4. 8) | C88pdatusy and TrackeWarygd@5.M@r Illﬁ4cé|u168 w&s ((,amﬁlBt):d 46e (BtedPWazy’6 (2. 02)

G227 >100 dl\ill-ll_xted with 100 mL EtOAc. The organic phase was washed 3 times with 100 mL
water and 50ml. saturated NaCl solution respectively, dried over MgSQq, and the
organic phase was concentrated. The mixture was purified through column
chromatography (petroleum ether/ ethyl acetate (volume ratio 1:1)) to obtain
compound 34 (220mg). Compound 34 (90mg) was mixed with IBX (77.5 mg), the
mixed solvent of toluene/ DMSO (1 mL/ 0.5 mL) was added thereto. The reaction
was conducted for 2 hours at 50°C, the solid was removed by vacuum filtration. The
filtrate was diluted with 100 mL ethyl ether, washed 3 times with 50 mL saturated
NaHCO; solution, dried over MgSO4 The organic phase was concentrated to obtain
compound 35 (80mg). Compound 35 (25mg) was mixed with POCl; (0.5 mL) and
heated to 80°C. The progress of reaction was tracked by TLC, Subsequently the
reaction solutton was poured into 50 ml, saturated sodium bicarbonate (NaHCO;3)
solution of 0°C. POCl; was removed. Then the reactant was extracted with 50 mL
ethyl acetate, washed 3 times with 50 mL saturated NaCl solution, dried over MgSQOq,
and the organic phase was concentrated. The mixture was purified through column

chromatography (petroleum ether/ ethyl acetate (volume ratio 2:1)) to obtain product,

compound 36 (8mg).

Table 1-16
Compound | Structure "H NMR (CDCls, 300 MHz) data
formula
€352 O\(Oz‘ ﬁ?ﬁ’m & 1.47 (t, 3H), 4.20 (q, 2H), 4.26 (s, 1H), 6.28 (s, 1H),
7.11 (dd, 1H), 7.23 (dd, 1H), 7.27~7.31 (m, 2H),
7.38~7.41 (m, 2H), 7.45 (d, 1H), 7.77 (d, 1)

Example 18;
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NT 1.4 (>71) C306 >100 NT NT 0.8(>125) C310 >100 NT NT 0. 14(>571) C324-2
>100 NT NT 0.14(>571) C311-2 3.5 NT NT 0.07(50) C325-2 5.6 NT NT NC C328-2
21.7 NT NT NC C376 126.6 NT NT 23(6) C296-3 115.7 NT NT 0.14(826) C226 53.2

N COOH
CY’« g‘\RG

/ S
N

37

1 (COCI)ZI CHzCIz

e
2. RXR' @W/QS s

38

Compound 37 (Inunol) was dissolved in dichlomethane, 1.2 Eq oxaly! chloride

was added thereto. The resulted mixture was stirred overnight at room temperature.

Affer the reaction solution was rotary dried, dichlomethane was added thereto, then

i.5 Eq aminobenzene was added. After the resulted mixture was stirred for several

hours at room temperature, water was added thereto, extracted 2 times with

dichlomethane. The organic phase was washed 2 times with 1N hydrochloric acid and

1 times with saturated salt water, dried over MgSQs, and the organic phase was

concentrated. The mixture was purified through column chromatography to obtain

product 38 (C343). The following compounds were synthesized by the same method:

Table 1-17
Compound | Structure formula | "H NMR (CDCL, 300 Miz) data
~1 S S o =
357 &Z_ﬂ ) 1.02 (d, J = 6.6 Hz, 6H), 2.04 (m, 1H), 3.31 (d, J
con—, | 7.2 Hz, 2H), 4.64 (d, J = 6.3 Hz, 211), 7.34 (bm, SH),
" 17.85 (d, 7= 3.3 Hy, 210).
C267 CZ“ﬁZY 1.01 (d, J = 6.6 Hz, 611), 2.02 (m, 1H), 3.28 (d, J =
Cont; 6.9 Tz, 2H), 5.60 (bs, 2I1), 7.43 (d, J = 3.0 1z, 1H),
7.88 (d, 7= 3.0 Hz, 1H).
5 S 8, = ] » .. —
€343 £Z ,,,,,, § ) 1.02 (d, J = 6.6 Hz, 6H), 2.04 (m, 1H), 3.31 (d, J
CoNHPh 7.2 Hz, 2H), 4.64 (d, J = 6.3 Hz, 21), 7.34 (bm, 41),
7.85 (d,J = 3.3 Hz, 1H).
€295-3 (SZ ..... 'S y 0.93(d, J= 6.6 Hz, 6H), 1.90 (m, 1I1), 2.84 (d, J=6.9
0 Hz, 2H), 3.02 (s, 3H), 3.09 (s, 3H), 7.39 (d, J = 3.3
—N
A Hz, 1H), 7.82 (d, J = 3.0 Hz, 1H).
C281 (bﬁb ) 0.98(d, J = 6.6 Hz, 6H), 1.99 (m, 1H), 2.98 (d, J = 4.8
ContMe Hz, 3H), 3.26 (d, J= 7.2 Hz, 2H), 7.42 (d, J = 3.3 Hz,
1H), 7.44 (bs,1h), 7.85 (d, J= 3.3 Hz, 1H).

L




NT NT 2.3(23.1) C243 84.5 NT NT 0.41(206.1) C262 34.4 NT NT 4.3(8) C263-1
>100 NT NT 3.7(>27) C277 >100 NT NT 3.1(>32) C291 >100 NT NT 5.5(>18.2)
C304 >100 NT NT 4.5(>22.2) C305-1 >100 NT NT 2.6(>38) C305-2 >100 NT NT

4.1(>24.4) C321-2

C310-4 {;.2 ...... gs ) 1.00(d, 611}, 1.42(d, 6H), 2.00 (m, 11, 3.12 (d, 3H),
- 5.29 (m, 1H), 7.45 (d, 1H), 7.86 (d, 111).

Experimental Example
Experimental Example 1: anti hepatitis B virus ({IBV) activity test
[. Object of the experiment:

The synthetic compounds of the present invention are screened for their anti
hepatitis B virus (HBV) activity. The experiment includes testing the cytotoxicity of
the test compounds, and the effect of the test compounds on secretion of surface
antigen and core antigen of hepatitis B virus and on replication level of virus nucleic

acid (DNA) in a virus-cell level experiment.
2. Principle of the experiment:

Hepatitis B virus (HBV) transgenic human hepatoma carcinoma cell,
HepG2.2.15 cell Hine, can secrete hepatitis B virus particles (containing antigen and

DNA) into supernatant when being cultured.

Under action of antiviral drugs, the contents of HBsAg, HBeAg and viral DNA
secteted from cells into the supernatant were detected and are compared with the
contents of control groups without drugs, so that the antiviral activity of the
compounds of the present invention can be measured as well as the cytotoxic effect of
compounds of the present invention. The value concentration of the compounds of the
present inventionwhich caused 50% of cells dead and was measured with MTT
method was CCso; and the value concentration of the compounds of the present
invention which inhibited the secretion of HBsAg and HBeAg detected by ELISA
method and inhibited 50% of viral DNA replication defected by fluorescent

guantification PCR method was ICsy.

3. Samples:

15



9%

.2 NT NT 1.67(>16.9) C324 61 NT NT NC C267 >100 NT NT 1C89=33 C279-3 >100
NT NC C280-1 >100 NT NT NC C279-2 71.8 NT NT 51.9(1.38) C279-1 94.69
NT | C40=12.4 C208 >100 NT NT 35. 8(>2.8) C280-2 >100 NT

The solutions of the test compounds was prepared before use. Each compound
was tested with 7 dilution concentrations, and the antiviral drugs, such as lamivudine
ete. were used as positive control drugs fo check if the experimental reaction is

normal or not cach time,
4. method:
a) Experimental process and collection of culture supernatant

HepG2.2.15 cells were inoculated on a 96-well plate, and the compounds of the
present invention were added next day. The medium and the compound solutions of
the same concentration were renewed periodically. The culture supernatants were
collected on the eighth day to be detected. MTT was added to the cells on the 96-well
plate, and MTT dissolving liquid was added after 4 hours to be reacted overnight.
ODs7 was measured next day on microplate reader. And the cytotoxicity of the
compounds of the present invention to the HepG2.2.15 cells, the effect of the
compounds of the present invention on the growth of the cells, and the concentration
of the compound of the present invention (CCsq) causing 50% of the cells dead  were

estimated according to the QD values.

b) Detection of the contents of HBsAg and HBeAg in culture supernatant

(ELISA method):

HBsAg and HBeAg were detected with assaying kits (purchased from
Sino-American biotechnological company). Samples were added to the coated strip
plate, and the same amount of enzyme labeled conjugate was added, after reacting
under 37°C for 1 hour, the plate was washed 5 times. Colorant solutions A and B
were added, and the reaction was stopped after 15 minutes, and ODysoz0 Wwas
measured. The half inhibition rate ICso of the sample for the IIBV antigen was

calculated according to the OD values.
¢) Detection of the content of HIBV-DNA in culture supernatant by fluorescent
quantification PCR:

46



NT | C26- 0.

41 C281 >100 NT. NT 1C94-33 C292 138.9 NT NT 4.65(25.9) C293 80 NT

NT 126.2(0.6) C295-1 50 NT NT 11.7(4.3) C295-3 >100 NT NT IC12-1.23 C296-2
>100 NT NT | C12=0.41 C307 80 NT NT 22.5(3.6) C309 >100 NT NT | C142-0. 39

C321-1 80

A suitable amount of culture supernatant was added into a same volume of virus
extract solution, and was boiled after mixed uniformly, then centrifuged at 10000 rpm
for 5 min under room temperature, A suitable amount of supernatant was collected for
PCR amplification. Five HBV-DNA standard samples were used to set a standard
curve. According to the obtained viral DNA replication value, the inhibition rates of
HBV-DNA replication of the compound of the present invention at different
concentrations were calculated, and then the half inhibition rates of the compounds
were calculated to obtain [Cso. For the samples that can not be calculated for 1Cso
value, they can be represented by [Cx and given the corresponding concentration

values.
The PCR primers used in the experiment are:
P1: 5’ ATCCTGCTGCTATGCCTCATCTTS?
P2: 5° ACAGTGGGGAAAGCCCTACGAAY
The PCR probes used in the experiment are:

STGGCTAGTTTACTAGTGCCATTTTGS”

3. Experimental resuits:

Table 2-1
Sample No. Cytotoxicity HBsAg HBeAg DNA replication
CCsp (uM) secreation secreation [Cso/ICx(ST) (uM)
ICsg (81} 1Cs (1)
{(ulf) (uM)
Wang338 200.3 77.6 (2.58) 22.3(9) 6.1 (32.8)
Wang278 152.7 67.35 (2.27) 24 (6.4) 4.8 (32.1)
Wang282-1 >333 67.57 (>4.93) 21.67 (>15.4) 2.4 (>138.8)
Wang282 396.9 58.8 (6.75) 57.3 (6.9) 19.4 (20.5)

Wang278-1 90.3 34.1 (2.6) 19 (4.8) ICgs=1.37




NT NT 5.86(13.65) C321-3 80 NT NT | C27=1.23 C328 >7.5 NT NT 0.19(>39. 14)
C329 >100 NT NT [C412-4 C337 60 NT NT NC C343 50 NT NT 1C19=1.23 C345 >88.1
NT NT 1.32(>86.7) C352 >33.3 NT NT 8.3(>4) C357 80 NT NT |C89=33

Wangd05.49 154.1 63.5 (2.43) 46 (3.32) 76 (2.02)
c227 >100 NT NT 1.4 (>71)
C306 >100 NT NT 0.8(>125)
C310 >100 NT NT 0.14(>571)

C324-2 >100 NT NT 0.14(>571)
C311-2 3.5 NT NT 0.07(50)
C325-2 5.6 NT NT NC
C328-2 21.7 NT NT NC
C376 126.6 NT NT 23(6)
C296-3 115.7 NT NT 0.14(826)
€226 53.2 NT NT 2.3(23.1)
€243 84.5 NT NT 0.41(206.1)
€262 34.4 NT NT 4.3(8)
€263-1 >100 NT NT 37027
€277 >100 NT NT 3.1(>32)
€291 >100 NT NT 5.5(>18.2)
C304 >100 NT NT 4.5(>22.2)
C305-1 >100 NT NT 2.6(>38)
C305-2 >100 NT NT 4.1(>24.4)
C321-2 28.2 NT NT 1.67(>16.9)
C324 61 NT NT NC
C267 >100 NT NT [Cyo=33
C279-3 >100 NT NT NC

C280-1 >100 NT NT NC
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Tabl e 2-2 Sanpl e No. Cyt ot oxi ci t yHBsAgHBeAgDNAr epl i cati on CC50(uM secretion

| C50 secreationl C50/1Cx (SI) (uM (SI) (uMIC50 (SI) (uM 49

Wang279-1

785.7 142.6 (5.5) 102.1 (7.7) 1060=37 Wang265 548.5 130.8 (4.2) 38.8 (14.1)
1C44- 4.1 Wang240 611.4 63.9 (9.6) 182.1 (3.4) 1C34=31,3 Wang260 269.7 71.4
(3.8) 130 (3.1) 1055=37 Wang268 256.7 37.2 (6.9) 127.7 (2) 1053=125

VANQg268- 1.437..2..90 (4 _0)

1007 (4.3)..153..1.(2.9) VWAna298 568.6 143.5 (4)

209.4 (2.7) Moygldng316 173 6 NT NT 51.9(138)
C279-1 94.69 NT NT [Cap=12.4
C208 >100 NT NT 35.8(>2.8)
C280-2 >100 NT NT [Cy6=0.41
C281 >100 NT NT 1Cy4=33
€292 138.9 NT NT 4.65(25.9)
C293 80 NT NT 126.2(0.6)
C295-1 50 NT NT 11.7(4.3)
C295-3 >100 NT NT 1C)p=1.23
C296-2 >100 NT NT [C12=0.41
C307 80 NT NT 22.5(3.6)
C309 >100 NT NT [C142=0.39
C321-1 80 NT NT 5.86(13.65)
C321-3 80 NT NT 1Cy=1.23
C328 >7.5 NT NT 0.19(>39.14)
C329 >100 NT NT 1C41 574
€337 60 NT NT NC
C343 50 NT NT IC9=1.23
C345 >88.1 NT NT 1.32(>86.7)
C352 >33.3 NT NT 8.3(>4)
C357 80 NT NT 1C39=33
Table 2-2
Sample No.  Cytotoxicity  HBsAg HBeAg DNA replication
CCso (uM) secretion ICsy  secreation 1Cso/ICx (ST) (uM)

(SD) (uM)

[Cs0 (3T) (uM)
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33.7 (5.2) 70.5 (2.5) 1C20=31-3 Table 2-3 Sanpl e NO. Cytotoxicity HBsAg
TI BeAg DNAreplication CC50(uM secreation secretionl C50IC50/1Cx (SI) (uM

I1C50 (SI) (uM (SI) (uM  Wang261 123.3 92.4 (1.3) 37(3.3) NC Wang264 124.5
41.3 (3) 95.5 (1.3) NC vang302 192.2 NC 83.2 (2.3) 63.1 (3.1) Wang294 >1000

>1000 1139 (>0.88) |C60-37 Wang417.46-J 754.6

Wang279-1 7857 142.6 (5.5) 102.1 (7.7) [Cg=37
Wang?265 548.5 130.8 (4.2) 38.8 (14.1) [Csa=4.1
Wang240 611.4 63.9 (9.6) 182.1 (3.4) [C14=31.3
Wang260 269.7 71.4 (3.8) 130 (3.1) 1Css=37
Wang268 256.7 37.2(6.9) 127.7 (2) ICs3=125
Wang268-1 4373 90 (4.9) 100.7 (4.3) 153.1(2.9)
Wang298 568.6 143.5 (4) 209.4 (2.7) NC
Wang316 173.6 33.7(5.2) 70.5 (2.5) 1C=31.3
Table 2-3
Sample NO. Cytotoxicity HBsAg HBeAg DNA  replication

CCso (uM) secreation secretion  [Csp  1Cs/ICx (S1) (uM)
[Cso (SD) (uM)  (ST) (uM)

Wang261 1233 92.4 (1.3) 37 (3.3) NC
Wang264 124.5 41.3 (3) 95.5 (1.3) NC
Wang302 192.2 NC 83.2 (2.3) 63.1 3.1)
Wang294 >1000 >1000 1139 (>0.88)  1Cs=37
Wang417.46-]  754.6 143.0(5.3)  NC NC
Wang529.61-1  472.04 214 (2.21) 171.1 (2.76) NC

Note: CCso indicates the effect of the compounds of the present invention on the
growth of Hep(G2.2.15 cell, 50% death concentration. 1Csp is the concentration of the

compounds of the present invention that inhibits 50% of the antigen or DNA
replication. SI is the selection coefficient of biological activity of the compounds of
the present invention. SI value>2 is effective, and the bigger, the better, NC indicates

no obvious biological activity or non-calculated. NT means not tested.

Experimental example 2: The activity test of anti influenza virus, herpes virus,

HIV-1 revertase, HIV integrase

Biological activity test:

1. Sercening of the compounds for the anti HIV-1 revertase activity: The
template reacted with HI'V-1 revertase was coated on the plate, and in the optimized
enzyme reaction condition and reaction system, HIV-1 RT may add the substrate
containing Biotin-dUTP to the reaction template. The incorporation amount of
Biotin-dUTP in the cnzyme reaction resultant was detected by streptavidin labled
horse radish peroxidase to reflect the enzyme activity. Addition of the compounds of
the present invention in the reaction system can be used to screen the inhibitor of the

30



143.0 (5.3) NC NC WAng529.61-1 472.04 214 (2.21) 171.1 (2.76) NC Not e:
CC50 indicates the effect of the conpounds of the present invention on the
grow h of Ilep&.2.15 cell, 50% death concentration. 1C50 is the
concentration of the conpounds of the present invention that inhibits 50%
of the antigen or DNA replication. SI is the selection coefficient of

bi ol ogi cal activity of the conpounds of the present invention. SI value>2
is effectieweymand the bigger, the better. NC indicates no obvious

bi ol ogi cal activity or non cal culated. Ni' neans not tested. Experi nment al
exanmple 2: T st of a i nfluenza virus, herpes virus, H V-I

% ?Ctl Vi t 4

revertase, Hi F%‘gf}ga% B ofogprrnfs &ut by ) dH Y Lintedrase) actigily o 8iKi ng of t he
conpounds s @he4 g @nmgom{ecﬂndaqy@rAegecﬁﬁtﬁVA btc 10g GeapuRleangact ed with
FITV-1 revertase was coated on the pla and i n the opt |mze enzyne
reaction cui@irhGobAGNd3'T BaGAAGMBYSIETUAMIAL L TRT ey Aaddre bacsubstrat e
containing Biotin-dUTP to the reaction tenplate. The incorporation anpunt
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Part of the fest results of the compounds: ICsg, TCsp (unit: ug/ml),

Table 3-1
No. TCso Anti herpes virus | Anti herpes virus II
HS V-1 (ICs0) (SD) HSV-II (ICsq) (SI)
Wang363.43-1 707.11 369.21 (1.92) -
Wang417.46-P  198.43 - 106.52 (1.86)

Wang 443.52 168.24 106.52 (1.52) 78.75 ((1.86)
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Wang 577.72 176.78 97.59 (1.81) Wang 529.61-1 198.43 106.52 Wang 501.56- 1
707.11 293.37 (2.41) ACV(acyclovir) >1000 12.92 (>77.39) 10.58 (>94.51)
Note: (1)"-" in the table represents that there is no anti herpes virus
activity when the sanple is at the maxi mal nontoxic dose. (2) 'FC50: 50%
toxity concentration; |C50: 50% i nhibitory concentration of the virus; SI =

TC50/ 1050:— —influenza A virus (1.C50)
Conpounds ‘f’é@@gﬁni’% infiﬁérg%za Avirus (1C50) Wang38B85%6-81)500 3. 97 Yao379. 47

577.35 97. 84nM&ngeQ1. 49944250 0.56. WAng391.49-2 >1000 >192. 45 Wang417. 46- P

422.43 0.90 V\ang 377.46-1 500
Wang 501.56-1  707.11 - 293.37 (2.41}

ACV(acyelovir)  >1000 12.92 (>77.39) 10.58 (>94.51)

Note: (1) “~"in the table represents that there is no anti herpes virus activity when
the sample is at the maximal nontoxic dose. (2) TCso: 50% toxity concentration; 1Csq:

50% inhibitory concentration of the virus; SI = TCsq / [Csp.

Table 3-2
Compounds TCso Anti Compounds TCsp Anti
influenza A influenza
virus (ICsp) A virus
(ICs0)
Wang363.43-1 500 3.97 Ya0379.47 57735  97.81
Wang391.49-1 250 0.56 Wang391.49-2 >1000 >192.45
Wang417.46-P 422.43 0.90 Wang 377.46-1 500 11111
Wang 399.46 166.67 1.14 Wang 417.46-J >1000 >86.23
Wang 363.43-2 500 0.42 Wang 377.46-2 57735  258.69
Wang 443.52 165.86 1.29 Wang 501.56-2 57735  68.71
Wang 529.61-1 191.74 3.15 Wang 555.65 57735 4448
Wang 551.62 303.69 1.18 Wang 417.52 231,12 68.71
Wang 501.56-1  303.69 1.18 Wang429.49 33333 47.72
Wang 537.59 >1000 1.29 Wang529.61-2 57735 111.11
Wang 403.50 333.33 64.15 Wang489.55 57735  160.25
Yao 351.42 577.35 258.68 Wang 543.64-1 14434  57.78
Yao4035.51 577.35 37.03 Wang389.47 480.75  29.01
Wang415.46 333.33 29.01 Ribavirin >2000 3.73

Note: TCsp: 50% toxity concentration; ICso: 50% inhibitory concentration of the virus;

Sl = Tc_s() / ICS().

Table 3-3

NO. HIV-1protease (1Csp) HIV-lintegrase (ICsq)
Wang 3959.46 - 145.8

Wang 577.72 333 -

Positive control 90. 1 (nelfinavir) 0.48(ABPS-y)
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111. 11 Wang 399. 46 166.67 1.14 Wang 417.46-J >1000 >86.23 Wang 363. 43-2 500
0.42 Wang 377,46-2 577.35 258. 69 Wang 443. 52 165.86 1.29 Wang 501. 56-2
577.35 68.71 Wang 529.61-1 191. 74 3.15 WAng 555.65 577.35 44. 48 Wang 551. 62
303.69 1.18 Wang 417.52 231.12 68.71 Wang 501.56-1 303. 69 1.18 Wang429. 49
333.33 47.72 Wang 537.59 >1000 1.29 WAng529. 61-2 577.35 111. 11 Wang 403. 50

Note: (1) “-" represenis that the samples have no inhibition of the HIV-1 protease

and the HIV-lintegrase at the initial concentration. Nelfinaivir and Achyrnthes
bidentata polysaccharides (ABPS-y) are positive control drugs for measurement of the

inhibition activity of the HIV-1 protease and HIV integrase respectively.
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333. 33 64.15 Wang489.55 577.35 160. 25 Yao 351.42 577.35 258. 68 Wang

543. 64-1 144.34 57.78 Yao405.51 577.35 37.03 WAng389. 47 480. 75 29.01
Wang415. 46 333.33 29.01 Ribavirin >2000 3.73 Note: TC50: 50% foxily
concentration; 1050: 50% i nhibitory concentration of the virus; Sl =

TC50/ 1050. Table 3-3 NO | protease (1050)141V-1integrase (1050) Wang

399. 46145. 8 Wang 577.7233.3 Positive control 90. 1(nel finavir)O0. 48(ABPS-y) 52
Note: (1) "-" represents that the sanples have no inhibition of the H V-1
protease and the W/-1 integrase at the initial concentration. Nelfinaivir
and AchynmvibsT bs dEntIMEDASE ysacchari des (ABPS-y) are positive control drugs
for measurenent of the inhibition activi ty of the HI V-l protease and HV

i ntegrase re ctively VWHAT | S CLAI MED | S: a conpound
having a struct&rd dr@ﬁ?%’é‘@ﬁﬂlé‘érﬂw TREUF QTP ERRFHEH @1’ %h?cﬁ@Upwnef%w@ in

peper o gl R B LA TRt S e o

hepatitis B virus, herpes virus or AIDS virus:
SR/
X Y
R
wherein,

XiisCH; X4is S; YaisN; Y, is O, S or NH;

R, is hydrogen, and Rj is hydrogen, or C1-C6 alkyl, or R; and R may form a

benzene ring together with the carbon atoms they attached;

Rg is hydrogen; halogen atoms; phenyl; halophenyl; C2-C6 alkenyl; C3-C6
cycloalkyl; C1-C2 alkoxycarbonyl; C1-C13 alkyl; or styryl; and

Ry is hydrogen; halogen atoms; phenyl; halophenyl; C2-C6 alkenyl; C3-C6
cycloalkyl; C1-C2 alkoxycarbonyl; or C1-C13 alkyl;.

2. The use according to claim 1, wherein,

Re is hydrogen; halogen atoms; phenyl; halophenyl; C2-C6 alkenyl; C3-C6
cycloalkyl; C1-C13 alkyl; or styryl;

R71s hydrogen; phenyl; or C1-C2 alkoxycarbonyl.

3. The use according to claim 1, wherein the compound are the following

compounds:



wherein, Xi is CH X4 is 5 Y4is N Ylis O, Sor NH R2 is hydrogen,
and R3 is hydrogen, or Cl-C6 alkyl, or R2 and R3 may form a benzene ring
together with the carbon atons they attached; R6 i s hydrogen; hal ogen
atons; phenyl; hal ophenyl; C2-C6 al kenyl; C3-C6 cycloal kyl; C -C2

al koxycar bonyI ]% 3 al kyl; or styryl; and R7 i s hydrogen; hal ogen
atons; phenyl ; “ﬁ‘é{” enyl ; C2-C6 al REmgP92 C3- C6 cycl oal Wahp263-1 - C2

al koxycar bony ; orl CI C13 al kyl ; 2. The use according to cI aim1l,

wher ei n, \}“\i \rs’\hydr ogeps._hal egen_at ons; phenyl s ha bhenyl ; C2-C6
al kenyl ; C3-C6 cy® Cl- 3Nail7 kyl; or styryl; ydrogen;
phenyl; or CI-C2 al oxyCar bonyl . %t The use accor d| ng t‘&i’OFt‘)I aim1,

wherein the c ound are the foll ow ng conpounds: WAng278 S, '1 1( COOEt
Wang222- 1 V\an%zﬁ% 4264-1 H SN ) Wan tcooL!, wang278ang#dg404 cSy H S<:
( COOMe, COCEt S7Ni"- G 3H27 ) COCEt " C307 so /tYL) CSZQV\g;g%O

4. A nedical {C tion for vir es caused "a Vi rus,
hepatitis B \glmoﬂlerpes Vi rus @2 Ee i rus, which (,?onft Zins an effective
t her apeutic anount “0f*“the conpound of ¢T*4i'm 1- 3 and conventi®6nal

phar maceutic a\g}auvant
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4. A medical composition for viral diseases caused by influenza virus, hepatitis
B virus, herpes virus or AIDS virus, which contains an effective therapeutic amount

of the compound of claim 1-3 and conventional pharmaceutic adjuvant.



