2- THI OPHEN- 2- VL- OXAZOLE, 2- THI OPHEN- 2- VL. 4H AZOLE AND 2- THI OPHEN- 2- 11, -
| D- 1 M DAZOLE DERI VATI VES AS ANTI VI RAL ACENTS AND THE USE THEREOF Techni ca
did The present invention relates to a kind of anti-viral inhibitors,
particularly to a kind small nol ecul e organi ¢ conmpounds of bisheterocycle
in tandem whi ch may be used as non-nucl eoside antiviral inhibitors. The
conpounds can be used as the drugs for the treatnent of diseases such as
i nfl uenza, hepBHIQPHER-2Hd-056A 208 Fae quirGRH MmN e £/ 80 §YA §Ndr ome and

the |ike. SNy 1 1Y 04 s to the use of the conpounds
and the cgjrfrtg?sl? %@222& Iéolgglpltrllp %3@@%@%§¥E§MNTB¥HR@LMMt

Human pat hogeni ¢ viruses ar AMDKIHWE USF THERGISr aci d particles with very
sinple structure. Most of themlack of enzymatic system and they have to
depend on the host cells to replicate their nucleic acids and proteins and
t hen assenbl eTeéin@ea¥ iFfeud particles so that the viruses are replicated.
Virus infection can cause various di seases and threaten the human health
and lives Sevﬁ{ﬁellﬁy' At present, the viruses with high norbidity and great
har t nfi nness PSPt Beeiige tplakes iren Xindvifrant;vitakpatbitbisspdioniatlySe aAl DS Vi r us,
cyt oi ncgalioyi rpes. virus, etg.. Now in the treatnent of viral
di seases, @Kdegfngﬁlsl?l?%&lgé)ggl?m&coﬁlpﬁ'ﬂ@s6’% bishejeroeysde it¥ fapdeny whishenay the  common

dr ugs usedisédasGloniu6@bsidBPddfiv Y fpvi L. dhe fol | owing types: the
antiviral drugs for i nh?%@#%gq?ﬁg%grﬁg%g lélg%’?“éiét"i'ﬁ‘%{%‘? usteﬁés

for enhanddmghet theatoxod yof Slisensennack uh Gifiveita, b RO, L SRE VRd a@@gﬁggne,
antipyretic and antipyrotic drugs and the |ike against clinical synptom
the anti - i“HF’@E?‘iegﬁe%Wuwdmw 35 dlre tikd. e secemdiavsntivn fake trélaes tof e vacci nes
for preventd Vir i nf ect.ion and.the disinfectants for bl ocking the

t r ansni ssiﬂ%én&g?e ({/(}“&E)g%d;s,an i@.composm%&g coptaamgithe sapme compeipdsf new drugs for
treatnent of viral diseases is highlighted on the antiviral drugs. The

wi del y used dinckgriomfilwanza virus drugs include the adamant anam ne drugs,
the neunmm di nase inhibitors of influenza virus, the receptor blocking agent

of infl uenzath{aﬁzat%Qdmgche anti sense o%,i gonucl eoti de agai nst influenza
virus etc. An ones USBHESCIP AiYH Phisionod prtcleneitaderaim@nani ne dr ugs
and the neticad, MERSE e bk LOES,vnlaA the. hepatitis virus infection is
recogni zed as an i nternational lt%%'er a]xovg s?%n%’ aﬁlrgotg?ye Vg do flgpend of theygo' s, the |

vi cl ar abi kst callsdarebicate thiiosmildt acidasyth@wids. andi Hay ¥&hdie havg,Leen
st udi ed. Fbvgver, they are not used to treat hepatitis now due to their
poor t hePABEw P dhat theortusete sanligrier. (\osis infew@imatoannaust Rardons @Réasyear s, many

nucl eosi h as | am inc, fanticlovir, |obucavir, adefovir
G o vont 1Sy gRUR B A i ey T Aeprosabits vinsos with igh <

(1 uor o- meéBVERAD1 RQS i Bkkds) -ﬁgqgﬁ - di deoxycyt.osine), BM5 200475
(epoxyhydr oxyl ear bodeoxy guanossiflar‘lle , l%é%%%%”d‘@(/‘@i ﬁ%ﬂééusok} i¢feeni ng the
drugs agathstvihepatontegsloBrsiand sepadvifgpat.itis C virus with the established

hepat oma carci noma cell lines, hepatitis virus transfeeted cell lines or
transgeni e | and .t ransgeni ¢, nrouse hepatitis animal nodel, they
have obvi oug@(#vlﬁﬁlitb?ﬁ ?aﬁraergcotf ivgi?ltq?%gsefﬂéh%ﬁi?”%‘?@f dhggofdiehisbevdfeciigf  drugs wer e
carried aud i@ ®niMdRCdrLgY &2k if Ehidlarh rch.by the researchers in 1998-2002.
And there are 21 dr ugségent ering ta}%gﬁzr?gsgeé Cﬁ%ﬂ"@? i 8@‘?“"?% DAFSr ecent | y.
Anong t héeartivirall duigudis, inhibingnis viras régichtiodenat thihsaRMlhMS ALe mostly the
anti H'V revertase inhibitors and antihcrpes virus DNA po]l ynerase ,
i nhi bi t oP¥ ARG Bedies impmpg Suncéion;i baantitubsivee aendyekedntphage il clini cal
trial, apg: : on t rket soon. The trial drugs for anti hepatitis C
virus ar g‘q}?@t{‘ﬁ% 'fgf%eanggg%gﬁ% BRAUSH EiHicph sYppteaY thir agisinbeeticNAugs fous
i nhi bi t opBverndng sbdd@ddrl MARORIO ML ving antiviral activity. At
present, nost of the I%ppr ovea@gén‘?altc%?sa& 3%%8%“% %‘“ﬁd&*e@(‘)‘%‘i ¥ Bdnpounds. | n,
t he cour dieinfsbtagts ifori akingskstradshayiohay @nkeesif ound to have the following
di sadvantages: 1) cytotoxicity; 2) occurrence of drug resistant virus
variants induced by |ong-term nedication to which other drugs having
different structure are need. Therefore, the non-nucl eoside antiviral drugs
becanme an aspect catching nmuch attention. 2 Disclosure of the invention |
An object of the present invention is to provide snmall nol ecul e organic
conpounds of hisheterocycle in tandem used as a non-nucl eosi de antivirus

i nhi bitor. Anot her object of the present invention is to provide
medi cal conpositions containing the above conpounds. An addi ti onal
obj ect of the present invention is to provide a nedical use of the above
conmpounds. According to the aspect of the present invention, the

present invention provides the conpounds having a structure represented by
the follow ng structural fornmula I: Pl -P2 wherein, Each of P1 and P2

nodul ators



formacyl substituted by 3-tert-butoxyl carbonyl am no having the structure of

. . . ¢

; 2- tituted al kyl am no-4-thiazolyl formacyl having the structure o
%NBOZOSUbS ITﬁe conpoﬁnd according to the present invention is represented
by the follow ng structural fornula Ti: R4A N._2( 6 RZR7 wherein, Il R2is
hydrogen or al kyl substituted by a substituted am n]?_ ha;/! ng the Etj\r/gf:turwe1

f NHRi 0 Ri k' At pMB&F Qhdlst @He‘ﬁéﬁ%b RS B LSt G o, @3 above,

ios hydr ogen, c1iics al kyISﬁ%r benzyl E’g%ﬁeéghrﬁtao?(%éﬁ lfbef‘seélls-%é léﬁiﬁ%ll ?nd R7
i s carboxylop Ge-@Bviaklkéxye aflzomydely @addbaiPyiudday ivids g Shaked Wee © .
Mre prefergbly, the conpound according to the_present. I nvention has the
structure rag?}?%gw dsyes; herpgiamidipase IBitHOrsNIF iR vidih, thhREGIG, R7 s
carboxyl, B 8, rp%l or h dry(%ptgn, . Rio is eycl Qpen'gyl f’ormaeyl_,
o-net i oxyl ben ggé}l?ocycfl%nﬁéﬁf%i@ | lah antgense 91_18%%}?%@1@@8%“&%@?@ eRg o;‘ S| t,
o- 1 uor o befraout. Ad hib@Akked QFERY gl o S IEANOYL GALRINY e, RO 18
i sopropyl, benzyl or hydrogen, I'S hydrogen, | y ly ;
C2- C6 al kaneyhmidipet 'yxhib@utsswam,ckhbyie@aﬂgwk@wﬁectgi-i%csgxﬁie%s kgnoyl ;
benzoyl unsubstijtuted or optional Ié substituted by one, (
sel ect ed f FoH3UeaR!{bsegneutic pighlonnee fat om  ani no or hydr oxyl ; _benzyl acyl ;
thienyl formacyl; pyridyl formacyl; pyridyl formacyl subsH'It\ll tuted by
3-t ert - but oxyth ¢ogdQ ki @FHIR, Q%@&ek)ngs{)ﬁ té,‘ég;ﬁc&’évt%- ggogﬁ&e N ve been
al kyl am no- 4-thi azol y1 formacyl having e’structu
2- br onp- t hitadied.yHowevegr thapeyt doaviset 16 MearShdpHEAU RS Aue o theil.& igor
2, 5-di bronp-thi azolfyl-4-formacy.1 havi ng the structure of 0 I3 .
2- et hyl - nﬁ?@??ﬂ“ﬁ Fifactrapd seag tokisveaston. e reentyedrsyrmeany fodclebsideQkiigsR7 | S

carbamoyi dai Ng ARiRLIHC Yikilhvir,  lobucavic, adefovis dipivoxill, 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 entering the stage II-I1I clinical trial recently. Among these trial drugs, the
ones for anti hepatitis B virus are mostly the anti HIV revertase inhibitors and
anti-heipes 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

wo or three groups.



OOMe, R9 is isopropyl, Rio is 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 earboityl am no having the structure of 0 or
2-substituted al kylam no-4-thiazolyl formacyl having the structure of

NHBoc O YCO('S/ piselosinalol h%théh%P t he conpound according to the present

i nvention has esented by the following fomula |l V. R3
X4 .7 --X1 Y4 R2 1V wherein, R2, R3, R6 and R7 are independently

hydrogen: hal dyeibicat mfisthe piveweyd ismendiad @pherpy&v,ldebemylmol@me%%ga&kyl
substituted b§W180§§en atons, C-C6 al koxyl or hydroxyl al kenyl ;

C3- C6 cycl“64P m%%“%WRVP“”m@2n€$da#kewthﬂ®h@nymanSbﬁmnml substit ut ed
by oxygen atom amdo; Cl -C2 allcoxycarbonyl; or carboxyl; X4 is O S, NH

or N X, is Mnodr @bjecHdf thel pleSer® invanfbn NHio gﬁ)@ \&E’A}ne@l No%f s%l_é)ns

Furthernore, for the above-nenti oned conpoun and Y4 is N,
R3is d- @@ﬂ@hkgﬁheﬂIW©C¢%Pmum13I-C-13 al kyl ; phenyl or hal ophenyl; benzyl;
substltuted al kyl cont ai ni ng hal ogen at ons, aIkoxyI or hydroxyl; C2- CB

al kenyl ; hal ogen a hydr ogen; phenyl or
hal opheny! : benzyﬁ(B%ih%%éop 9¥mw ﬂnﬁféthQ9P“§W%%QF?@W%dm%Vf%%Iogen

at ons, CIaEﬁe&bM@&ﬂﬂ@r hydroxyl; C2-C6 al kenyl; C3-C6 cycloal kyl; Cl1-C6
al kyl substituted by oxygen; Cl-C2 alkoxycarbonyl or carboxyl; X4 is 0, S
or NH, X1 is N or 11§P and Y1 is O, Sor NH And, for the above conpound,
when R3 is EFccdingdo fhegspectaf the prgsent invemgor, sheapre@nBinatritiph prqviiesy| or

halopheny I subs ut ed al koxyl - al kenyl

- cycP%gpﬁg dShﬁéﬁgg%ﬁmﬁ'o %d%g Béﬁ@ﬁS“HH@ﬁV?“@Fahalophenyl
benzyI Cl1-C13 al kyl, Ci1-C6 al kyl "substi t ut ed by al koxyl, C2-C6 al kenyl,
C3-C6 cycloaPkPB ClJC2 al koxycarbonyl or carboxyl; X4 is 0, S or NH Xl IS
N or CH2;, and Y, is 0, S or NH I n anot her aspect of the present
invention t RfeGpMpound according to the present invention may have the
structure represented by the formula V: X4. M3-C NN wherein, RL is
benzyl, C-C6 al kyl or C2-C6 al kenyl; 176 is Cl-C6 al koxyl;

Each of P1 and P2 is an unsaturated 5-member heterocyclic ring, and each of the

unsaturated 5-member 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; C1-C13 alkyl substituted by halogen atom, CI1-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 alkoxycarbonyk carboxyl; carbamoyl having the

)‘\ L(
\mz N$ﬁcOOMe
structure formulae COOMe  or n=1-5 , Wherein
n=1 to 5; acetyl substituted by nitrile group; substituted aminoalkyl having the

NHR/q
Rg

structure of



R3 is thiazolyl, thienyl, phenyl, benzyl, C -C6 al kyl, C2C6 al kenyl or
C3-C6 cycloalkyl; X4 1S0or S and Vi is 0 or S. The conpound
according to the present invention can be prepared by the follow ng
processes: a: EDC, DWVANDMF, 'b: NH40Ac, NaOAc or Lawesson's reagent or
POCI 3 1) Conpound 3 is obtained by condensation reaction between
Compound 1 angp&onpound 2; 2) Conpound 4 is obtained by cyclizing Conpound
3. Werein, Re and R7 are independently phenyl or hal ophenyl; benzyl;
G -C13 al kyl substituted by halogen atons, C -C6 al koxyl or hydroxyl;

C2- C6 al kenylRy icBydtagany sbimap pk berZyk 661 al kyl , C2- C6 al kenyl, phenyl or
benzyl substituted by oxygen; am d, C al koxycarbonyl; or carboxyl; X1 is N,

NI-1, O, S or 1, s N or X3 is N, NH 0, Sor CR3; X4
is N, NH O, Rég:?gs 8%&1;%%]1 IC%N? %{%&aﬂﬁli %?gf’ alﬁ%}"ygscé‘rﬁ? RARAle the same
defi ni t 1 onulasindeb oy iegtyRRONE oy IRl HokdiLB1 A bMMRSIA Gubeagent 1s MeO-
In particular, the preferred conpound accordi'ng to the presen nventi on
may be pr épstisgedpytdve, fiobl owilg: eies calecike dednh aMsCo GormoUNdI-Csi S pr epar ed
accordi ng h% the follow ng chem cal reaction: Nr-Br \ -N Fly 5 BrZnX4, 6
Pd( PP1) 3) AFBEHYRhehalogen pigma aprl Faydepl; i bhraepessitiethiany] fivemgyl; opritidl opheny! ;

nyar oyl + e SPlTPbe RS bl FPho kA oy v oy

phenyl or benzyl substituted by oxygen; am do; Cl-C2 al koxycarbonyl; or

carboxyl; and X4 | 29§ S. Conpound 11 is prepared according to the
follow ng chem cal reaetions: O ('N ONF12bsN for ir< CNX1 H - CX1 N-\
structure of Br; 2,5-dibromo-thiazolyl-4-formacyl having the structure of
O DBr

0]
,/u\%ks
(= | »J\g/:s
Br; 2-methyl-thiazolyl-4-formacyl having the structure of _«; pyridyl

formacyl substituted by 3-tert-butoxylcarbonylamino having the structure of

O
S
BocHN™ . o_cubsti i i °
; 2-substituted alkylamino-4-thiazolyl formacyl having the structure of
NHBoc O
S

)
N

N

The compound according to the present invention is represented by the following

structural formula I:

II

wherein,

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

NHR
Rg

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

4



910 a) 25%N\P140H, KCN, N1-1401; b) EDC, ()MAP, DN F, Thi azol e-2-carboxylic
acid or Thi ophene-2-carboxylic acidc) PPh3, 0014, CH3CN We erein, R7 is
phenyl, benzyl or n-butyl; and Xi is N or Cl12. Conpound 13 is prepared
according to the follow ng chem cal reaction: COOVCOOH Li OH, MeOH, H20
\LRe 12 Wherein, R6 is H, isobutyl, benzyl or n-butyl. 10 Conpound 15 is
pr epar ed acc hem cal reaction: 1415 Wer ei n,
kwis C2-C8 dllslﬂ dl% E?é% g@'?gﬁ | ; acetyl substituted by benzyl oxy;
C3-C6 cycl oal kanoyl ; benzoyl unsubstituted or optionally substituted by '
one, two or tRwiebydypgups (3aledkddadir om net hoxyl, fluorine atom or hydroxyl;
benzyl acyl; or formacyl. Corrpound 16 i s prepared according to the follow ng
chem cal reagii C8 al |l cenlyacyl. Conpound 17 is
pr epar ed accgf{‘ d;%]ngmg3 g The't ecr(% P@VFW@Ibé’H}élmcéﬁ’PmP)é‘a@%‘i‘% ‘the ‘stracqurg 70f Wher ei n,
R12 is pyri formacyl, pyridyl formacyl substituted by

3-tert- butd Viﬁkﬁ onyl am no), 2-substituted alkylam no4-thiazolyl S
Nr-4\ 2,5-dibro t hi azolyl-4- formacyl (Br ),

2-met hyl -t hi azol ylc@lfawieor macybr  NearbRs$1dy | hdvplpmac e, stiwfd?é) bepzoyl,

0- met hoxyl (be o- hydr oxy benzoyl, or thienyl formacy

E(‘Zﬂ/ MCOOMe

wherein n=1 to 5.

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

structure represented by formula II1,

H
N '\O/ CH,
=N N

RQ R7
NHRyq
111

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, benzy! or hydrogen,




Compound 19 is prepared according to the follow ng chem cal reaction:
Wher ei n, Ri oi scycl opentyl f or macyl , o- net hoxyl benzoyl ,

cycl opentyl- 1-ene-acetyl, thienyt formacyl, o-fluoro benzoyb, and RO is
betrzyl or isobutyl. Conmpound 21 is prepared according to the follow ng
chem cal reaction: 2021 Wherein, Lo is C2-C8 al kenl yacyl, C2-C6

al kanoyl, ac | Lt ubsedob .0 - C6 .cycl qal kanoyl
benzoylunsubg%yfaﬁggﬁ%%io%%?gnékgﬁm%%ts¢¥§ﬁﬁiﬁm89’é?ﬁgl%£ﬂﬂﬂéﬁﬂﬁe at om
benzyl acylbemyldxgr GBaSH cycldaAROUNEERZEy [ vhs 3 Mo the foll ow ng
chem cal reaction: IC)B% deld r NMW%r @%ﬁ@éﬁQﬁog&ﬁﬁﬂQEQQthdtg ‘
N. | Cl COOi OAf.CWey (tred gwupcetietre fom indihdxyt, ifinerire Mo, abdide SMNiydrdsipl; 22
Wher ei n, &%111iscﬁ?:C§ §¢kentyacyl. Conpound 23 is prepared according to
the fol | onrHy AHerEaY! fosnagilonyridsd formaayll, pyRdy, fasmatyd i sChetintied Myct
nol ecul ar sieve, okm,z1Cl hi KI-el otou4..(l4boone --r-L-NHRi a 23
Wherein, RI2 is pyriclyl formacyl, pyridyl formac ﬁubstituted by
3-tert-but oxyl carbonyl am no (nocHu™-7) or 2-substi ed
al I tyl ani Aaerd-btibigzabatylNREL v Qg theg@ﬁm&éldo#@om ¥ D%?i-ﬁ%s@tﬁ%af ding to

) , Rom

the follow ng chem cal reaction: .9 0...1\r"\i-.0.,
NHBoc O
S
alkylamino-4-thiazolyl ~formacyl having the structure of ftl/ ;
0 ,
° N—— :
2-bromo-thiazolyl-4-formacyl having  the  structure  of Br f
O Br
s
. . ] N=(
2,5-dibromo-thiazolyl-4-formacyl having the structure of Br; or

2-methyl-thiazolyl-4-formacyl having the structure of 2«

or,
o
Ao
0
3 “ N
R7 is carbamoy! 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, pyridyl formacyl, pyridyl

formacyl substituted by 3-tert-butoxylcarbonyl amino having the structure of

o)

N
I ™~
BocHN™

or 2-substituted alkylamino-4-thiazolyl formacyl having the structure of



HN /lectiler Sieve. Dr.elF gyNbaCH 0cl1112trir41-1n0Orvie NI-19 21 s, NH

: . : he
Eits/t NHBoca Me0OO C 2.5 Conpound 27 is prepared according to ti

foll owm ng chemi cal reaction: 27 Conpound 30 is prepared according to the
foll owi ng chem cal reaction: K2CO3 L' N112ReCEt CH2C12 Br 0 2829 Wherein, R6

[ [ [ foll ow ng
Is 11 or nethyl. Conmpound 36 is prepared according to the
chem cal reactiBans: OR6 if 0O R 0 RBAnl YWYyRe OH H 0 34 35 TFA,

(trill uoro&f/ét\"\u‘;@?,éki d), pyridine, Cl112Cl12; b: TUE, EDCI, DVAP, DM 7; O
N .

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

represented by the following formula I'V:

Y
RC&“\@]“‘“( ~}z/ Re
X1 Yy
RZ R7

IAY

wherein,

Ra, Rs, R¢ and Ry are independently hydrogen; halogen atoms; 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 atom; amido; C1-C2 alkoxycarbonyl; or carboxyl;
X4isO,S,NHorN;
X1 is N, NH or CHy;
Y, is O, S or NH; and
Y4is N or CH,,
Furthermore, for the above-mentioned compound, when R, is H and Y4 is N,
Rj3 is C1-C6 alkyl;

R¢ is C1-Cl13 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; C1-CI3 alkyl
substituted by halogen atoms, C1-C6 alkoxy or hydroxyl; C2-C6 alkenyl; C3-C6



-OH 0 \s' C 1BX having the structure of0 , toluene/DVSG d: POCI3

wherein, 126 is C-C2 al koxy; R3 is thiazolyl, thienyl, phenyl, benzyl,
Cl-C6 al kyl, C2-C6 al kenyl or C3-C6 cycloalkyl; .R is benzyl, C-C6 alkyl
or C2-C6 alkenyl; X4 is Oor S; and Y, is 0 or S. Conpound 38 is prepared
according to the foll ow ng chem cal reaction: 3738 Wherein, R6 is

i sobutyl ; ~1_car e I ndependent | henyl, benzyl, Hor d-C6 al kyl; and
Xi s Nor 0-0%1%19‘;'15%1 s Plg)zi@tufe&ﬁ’é’ Oﬁfé%é%bgl—@rapﬁowaéwlm @bosylvent such as
N, N-di met hyl formam de (DWF), acetonitrile (CH3CN), nethanol

di ehl or onet hatds Ot @orHHydr of i tran (THF), dichl oroet hane, tol uene, benzene,
di oxane, water or a mxture thereof. As the case may be, an activator, such
as pyridine, t hyl noi phol i ne, isobutyl chloroformate, triethylam ne,
diisopropylegﬁ§¥§ﬁ%§%gp P and the like, is necessary to be added into a
certain reaction. The reaction tenperature typically is -78"C 140C
accordi ng toeOreactiiion situation of a specific conpound (for exanple
Conmpound Wang413.49 etc.). The reaction tine is dependent on the specific
reactants. T?ﬁ cop@%eéion degree of the reaction typically is tracked and
measured by TG OAPEEPOFESIRPPYK., WhER Ry iS¢k Batsrberd Yss Nods general |y used
includes filtration, concentration of the reaction solution in order to
renove the sBbvefl-Claxilkyacpioan anhlsMemINbLGR10 RGOS ion etc.
The fi nal Ero %§$ is identified by ﬁﬁ%#ﬂﬂ Qﬁhe netﬁgﬁgxPﬁﬁggin hesi zing a
smal | mol TEAVE Cor gantkensddrr6a siclodiktios hdesnetoysl e in tandemin the present
invention may be found in the following literature: 1.1 O g. Chem 1973;

38; 3571. 2.R}GDE3AESh, - r SR . 2003; . 7: 696. 4.
Org. Lett 2004; 6? S50 ﬁm%ze?fh%‘%%?ﬁ.b%%%uﬁ%ﬁb%@% éfgéé‘%} 6.1 Og.
Chem 2003ub88yted 88@lkoxyl, O26C6 hikbityl, CDOY;cy2oall681 & alkoxycarli}§1 Bf €SNt

invention glso provides a nedical conposition containing the above conmpound
as an act§ XE]onponent, and this conposition can al so contain conventi onal

phar maceuti ¢ adj uvant. According to the aspect of the present
invention, thesecoppewpd of the present invention may be used as an
antivirus inhibitor. The conpound according to the present invention
may be used to prepare the nedicanent for viral diseases. Furt her nore,

t he conpoundidé ¥ &thgando the present invention and the conposition
conprising such conmpound nmay be used to treat the viral diseases caused by -
influenza vivyso, bepREi tis virus, herpes virus or AIDS virus. The
present invention provides a small nol ecul ar organi c conmpound of f
bi sheterocycle in tandem used as a non-nucl eoside antivirus inhibitor. This
conmpound nay™ @%E psngel of theriiridsit invéntionght écvgtoaacobrdinpfib uenzaemi r us, the
DNA replgﬁg&kgﬂngf hepatitis B virus éHBV), and the formation of HBsAg and
HBeAg. TS &BrBEURYC Beripgsdarioseaicd b dedpapd ¥t i on of a medi cament for
viral diseases, and may overcone the limtations of the known nucl eosi des
drugs, incl@@}Q§X@ totBxi gity, the requirement of other drugs having

di f ferent struchtuy, br/agéinst the drug-resistant virus variants induced
by Iong-tern1th@r e structure of the conpound according to the
invention is relatfvely sinple and easy to be prepared. Best node for

carrying out the invention Preparation exanples The present invention is
further illustrayed with reference to the follow ng specific exanples
whi ch, however, do not limt the present invention, in the follow ng

preparation exanples, NVR was neasured using Mereury-Vx 300M produced by
Vari an, andwh¢teinNVR scaling is: H C 7.26/77.0 ppin(CDC13). The reagents
were mai nly provided by Shanghai Chem cal Reagent Co., Ltd. The ;
purificati e r ts r rformed mainly with colum ;
chronatogrg%ﬁg%g%pgﬁﬁﬁ%ggggfm?§d§iégﬁ“ﬁesh). And the type of the silica gel
used in colum chromat ography was coarse hollow (LE, X - TI), and it is 5
produced byR4¢ib€18iteatkdxybf Q ngdao Hai yang Chemical Plant, Exanple 1 a:
EDC, DMAP/ DMF, |x NH40Ac, NaOAc Conpoundl(3mmol ), conpound2(3

inntol ), N Wy or - (3-di hyl.am nopropy! ) car bodi i m de hydrochl oride (E
(3. 3rmol ) gﬁg‘x@lﬁfo he“?%)/’pe P;LSX??{% eyl e alkyl @24 melkgnyher £3rked with a
nol ecul ar sieve, and the resulted m xture was cooled in ice bath (0t ).
Then DI VIE and pyridine (4.5nunol) gere added in turn. The progress of ,
reacti on was tracked by TLC. After the reaction was conpl eted, the reactant
was diluted with water and extracted with Et0Ae. The solvent was renoved
conpletely by concentration. Then conpound 3 was obtai ned through col um
chromat ograph (yield 60% . Subsequently, conpound 3 (0.3nmpl) was m xed
wi t h anmoni um acet at e (NL440Ac) (15mmol) and sodi um acet ate (NaOAc)
(30mmol ) and heated to 130'C, and the progress of reaction was tracked by




EL 6 0.86 (d, 6Fl), 1.34 (t, 314), 1.94 (m 114), 2.79 (d, 2H), 4.33
?S? 2H), 7.39 Ed, |FI§, 7.78 §d 111). \Wang278 H sCN/ COOEt 6 0.89 (t, 3H),
1.28-1.45 On, 511), 1.66 (n] 2H), 2.94 (t, 2H), 4.31 (g, 2H), 7.01 (dd,
114), 7.30 (d, II1), 7.60(d, 114). Wang292 ..'. _.,;c,. COOEt 6 0.87 (t,
314), 1.2g-1.43 (n1 7H), 1.67 (m 2H), 2.91 (t, Hz, 214), 4.35 (q, 2Fl).
7.06 (dd 1F% (d, 1ro 7.49 (d, 111). Wang264- 1 sEl 8
1. 25- Mk@i 3.69 (tn, I11), 4.33 (g, 211), C--)-1., OOFt 7.03 .
(dcl , 11 1), 7.30 (d 1y, 7 53 (d, 114). Wang265-1 811 5 1.26 (d, 61-1),
1.39 (t, 311ﬁg1§o&ﬁs(a 111), 4.38(q, O0OEt 2H), 7.37 (d, 114), 735 (d,
114). \Wang265 )1 6 (t 311), 1.40 (t, 311), 1.75 (in, 211), 2.92 (

n n - - . ’ 114 y 7. 84 d, 111 .
s"?" \2 coﬂ)il 8'38 .39 (g, 2H), 7.43 (d ) ( )

The compound according to the present invention can be prepared by the

following processes:

COOH R a X
X%)T” R(ﬂ\r R &{ijLN Ry b X%)? _Z’
X5 Xs NHy.HCI X34 H Xa X4
1 2 3

a: EDC, DMAP/DMF, b: NH40Ac, NaOAc or Lawesson's reagent or POCI3
1) Compound 3 is obtained by condensation reaction between Compound 1 and

Compound 2;
2) Compound 4 is obtained by cyclizing Compound 3.

Wherein,

R¢ and Ry 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;

X1 isN,NH, O, S or CRy;
Xy isN,NH, O, S or CRy;
X318 N, NH, O, S or CRj3;
X41s N, NH, O, S or CRy;
Y15 O, S or NH;

Ri, Ra, R3 and Ry have the same definition as described above.



Wang223
CCOowe ||

xi NN N\'s,

1.35 (t,
7.26 (d,
(31-1),

7.09 (m

ii SN6 2.56 (s, 311), 3.88 (s, 314), 7.41 (cl, 1H), 7.80 (d,

). Wang222-1 s' 6 2.53 (s, 3H), 3.80 (s, 3H), 6.96 (dd,
: cznwg (d, HO, 7.58 (d, 1F1). Wang278-1 sH N 6 0.95 (d, 6H)

1H), 7.24

3f1), 2.08 (m 1H), 2.83 ) cl,/ cooBt (br, 2H, 4.34 (g, 211),

111), 7.34 (d, H), 7.57 (m 114). \Wang404 c'SilJ 27

/ 6 0.87

1.2-1.60 (22H), 1.40-1.69 (4Fl), 2.87 CODEt (214), 4.37 (q, 214),

111), 7.26 (m H), 7.46 (W%@~%T§FP p_<:>w

The structure of Lawesson’s reagent is

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:

S "
R Br A
X X 1\
\&g/ + Ban\« 4/7 Pd(PPh3)4/benzeneV (\ 4/7/<S Rg
R, N N
5 6 !

Rs and Ry 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:

Q _a _ NHy b o, N._cl
R7/JJ\H /k 2 \SQ/']\N/J\R7 Lﬁ—( )
8

a) 25%NH,OH, KCN, NH,CI; b) EDC, DMAP, DMF,
Thiazole-2-carboxylic acid or Thiophene-2-carboxylic acid ¢) PPhs, CCl,, CH3CN

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
\s )/E'S\ . LIOH, MeOH, HZOV C YE;X\RG
N N
12 13

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

10



Wang276 " eyiN,,,, 6 1.23 (t, 3H), 2.39 (dd, 2H), 3.02 (t, 214), 4.29 (q,
coo% 211),y4.91(d,lll), 4.96 (d,111),5.74-5.85(n, 111), 7.00 (dd, 111),
7.27 (d, 114), 7.57 (d, 114). Wang350 ,H Cl-- 6 1.42 (t, 3H), 4.22 (q, 2H),

7.02 ddd 110, 7.10 COCEl (chi,Il1), 7.18 (dd, 114), 7.40 (dd, 1H), 7.45 |
(dd, ( I , 7.64 (d, 111) Wang- 264 csit_cs. NNH/ 6 0.95 (t, 311), 1.71 (m |
214) 287(| % g#1(1 gﬁ_ 7. 05 r‘re1142 7.30 On, HO 7.51
(m 11 1). %ﬁg%l%‘érﬂ %’ﬁ‘eéi‘é% g to the tpllowing shemigal rengiqn: 7 01 (m  1H),
7.31 co,EL (514), 7.58 (d, I11), 7.74 (n, H). C226 807.04 (dd, 1H), |
7.220m 21-1), 7.32 (m 311), 7.46 (d, 1H), 7.680, 214). C262
o - CO0Me o N -COOMe
rﬁ_f N NaHCO3,acyl chloride ,2 N
SN BtOAC/H,0 dn
\YINHQ NHR»(O
14 15

Wherein, Rjo is C2-C8 alkenlyacyl; C2-C6 alkanoyl; acetyl substituted by
benzyloxy; C3-C6 cycloalkanoyl; benzoyl 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 COOMe OJE/COOMe

=N =N
,—".:gi NMM,CICOO'Bu, acid =
S N S s. N
CH,CI
%NHz 272 \TJLNHR“
14 16

Wherein, Ry is C2-C8 alkenlyacyl.

Compound 17 is prepared according to the following chemical reaction:

COOMe
o ™

o COOMe
f” EDCL HOBT,molecular sieve, acid

S. N e 3:.N
DMF

NHz NHRyq

14 17

Wherein, Ry is pyridyl formacyl, pyridyl formacyl substituted by

11



e 6 0.94-1.10 (m 4H), 1.38 (t, 311), 2.56 (in, 14), COOEt 4.38 (q,
2H), 7. 05 (dd, (1H),7.Hé3 (d, 1H),7.49 (d, 1H). C263-1 5, COOEt 6 0.82-0.88
(414), 1.43(t, 3H), 2.57(m 11-1), 4.35 (q, 211), 739 (d, 1H), 7.84 (d,
11-1), 10.56(bs, NH). C277 C | COOEt _ 8138 (t, 3I1), 2.04(m 2H), 2.37(m
411), 4.09 (m111), 4.36(qg, 211), 7.41(d, 111), 7.82(d, 110. C291 0.1 OUL1

8 1.40 (I, 311), 1.56-1.90(8H), 3.89 (m 111), 4.39 (g, 211), 7.36(d, IF!),
7.54(d, 1.11), 11.06 (bs, NH). PR N COl DEt

1. 47(131 JA4(q, 214) 7. 13(dd, HL ) , ,

3. 28- (7 48?&'{%‘1"%"?‘%?%‘%9%7”.166?% 3E€°F’dfg. 66(d; “rpbitjtuted apigiagainodptiiazatds - 2

rYA7 9% . -N COREt 6 1.04(d, 611), 1.44 (t, 31-1), 2.02 Owm1H), 2.94 (d,
211), 4.34 (d, 211), 1% (B, 114), 7.21 (t, 1H), 7.26 (A ALl), 7.48 (d,
111), 7.56 (d, 114),710¢9p (br, 1H). C278-2 H - OOEt 8 0.83%(d, 611), 1.34
(1, 341), [yl of " 1H), V2. 74(d, FHprome:thBzqd:4-Rumycyl 7.(29 (dd,Br131), 7.56(d,
111), 7.85(d, 111). (2305-2 s11, 1 GOCEt 60.95m 614), 1.70 (m 51-1), 1.96
on, 211), 3.20 (in, 1H), 4.37 (t, 291)% 7.36 (d, 111), 7.80(d, 1H),

1. 10(bs, 110. Nf:<s
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 thienyl formacyl.

Compound 19 is prepared according to the following chemical reaction:

O™\ O

O/\g_—(o
S/%HQN OMe LiOH /H,O/MMeOH N SNHQN OH

e C
R Rg—
® “NHRy 18 °

NHR{y 19

Wherein,  Ryo 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:

. |9
g NN Q
O’\N NL(O acyl chloride, NaHCO, }N H I\‘L@
,,(L H N é oo EtOAC/H,0 n COOMe
$N o
\(\(NH \%LNHRW
220 21

Wherein, Ry 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.

12



(2304 Hs C O0OEl 1.00m 611),1.40 (m 510, 1.84 (m 210, 3.37 (m 1H),
4.26 (t, 21-1), 6.97 (tn, 111), 7.24(m 111), 7.650n, 1H). C292 s11 \//
OOEt 6 0.90 (d, 611), 1.31 (t, 3H), 2.01 (in, 111), 2.46 (s, 310, 2.78 (d,
211), 4.30 (q, 21-1), 6.67 (d, 11-1), 7.37 (d, 11-1). C328 C '00OE1 8 0.80
(d, 614), 1.23 (t, 311), 1.89 (n, 111), 2.66 (d, 2H), 4.19 (q, 2H),
7.16-7.19 (2 . 605.7. 67 (3H); C2791 COOElI 8 0.93 0, 3H), 1.39-1.46 (n,
5H), 1.69 (n,@’E'f%j“, .‘éé"e(P%fedﬁinjc‘:’,%“%f’%(a}ovﬁpﬁ chepniged regetion1) | 7. 83(d, | H).
Exanpl e 2 Compound 3 (0.3mmol) was m xed with Lawesson's reagent
(0.45mmol ), then THY ($m'd;.r) was added thereto., Tginei, resulted m xture was
refl uxed, and the proq{‘es‘sq-«gh r eastid omm@s tragkedryy TLC. Subsequently the
reaction sol ution was.£8oled-t o (THPIEt arrp@y at uf o, i t hen was concentr at ed
to renove the sol venstonpl et®deand extract 8¢™ Conpoditd®4ii was obt ai ned
by separation through~ael unm chromat ograph witHggt rol eum et her/ et hyl
acetate (volume ratio 3:%) (yield 50%. The fol | gwi ng conpounds were

synt hesi zed by the sane nethod: Table 1-2 Conmpound Structure formU la H
NM ( (CDC13, 300 MH4z) data C296-1 s (-11A / coo 8 0.95 (t, 3H),

1. 35- 1. 48( m Whaeemy Riis ¢8(GS alppyacd. 13 (t, 2H), 4.42 (q, 21-1), 7.45 (dd,
i), 7.80 (d, 111). Wang42l1l C./.1'" S/ G 3E127 NCOOEL ' (- , -00

Compound 23 is prepared according to the following chemical reaction:

1P LY
Sy acld, EDCILHGET, qr TN
- "N 4 N molecular sieve, DMF Pw,_j"mﬂ HoN-
N COOMa 8.:M CO0Me
“\..r .“NHZ .“'r’ -NHR[:{

A0 23

Wherein, Ryz is pyridyl formacyl, pyridyl formacyl substituted by
0
N

N

: |
3-tert-butoxylcarbonyl amino (BocHN” %) or 2-substituted alkylamino-4-thiazolyl
NHBoc O

formacyl ( \(v\ii/?/u\ );

9

Compound 25 is prepared according to the following chemical reaction:

)2 b
0NN O EDCL, HOBT, [ N e
>N H\I\ﬂ%} moleculsl sieve. DME ~HH
= { e )
S N OOH " " SN i
. KN Reoome ~ HNHBoe Wy
"'rANHBOG el \( MeQOC
24 15

Compound 27 is prepared according to the following chemical reaction:

)ﬁ)CEOMe
et CH;CN, n-Buli ./ THF,
N
o
H

26

13



8 0.87 (3H),1.25-1.45 (22H), 1. 68-L76
7.06 (dd, 114), 7.39 (d.d, 1H), 7.48
1.72-183(41f), 2.04(m 2H), 3.74 (m
7.35(d, 11-1). 7.45(d, I11). .
314), 1,98 (m 1), 2.52 (5, 1), 3.1
1i). C324-2 0 4st %ClgIE %2068
(m 1H, 2.8 (“d’ i) 3015 PiEpgiRd pcp I?Lg15°
HNS Ic " / COOEL 81.04(d, 6H). 1.28
214), 4.34 (d, 21-1), 6,94 (s, 114),
114) 10.17(br, 11-1 296 3 6
11-1), 3.12 (d. 21- ﬂH(d
076 GO2Et 6 1.02(d, 6M), 1.46 (&
3.91 (s, 111). 4. 44 (d28214)
C352- 3

. 2@ (d,
Wherein, Rg is H or methyl.

Compound 36 is prepared according to

Ry o)
4
BocHN/kn/ H o+ CN \)J\ORG
0

31 32

0 R, O .
/ﬂ\N/LT(ﬂ\N/\ﬂ/ORG <
H 5 H ¢

\L d
Ra\( Rg
m{;f:]/
36

a: TFA (trifluoroacetic acid), pyridin
2
I-OH

C : IBX having the structure of 0

010 --cli

?il<311) 2.04 (LAY 1M%?1

a
> BocHN

3.22 (t, 211), 4.41 (q, 211),
114). C321-2 6 1.16-1.49 (7H)
4,39 (q, 21-0, 7.02(.1d, 111),
8 0.98 ( d, 614), 1.42 (t,
2 (d, 2r0 4.41 (q, 210, 7.50 (s,
29 (t, 3H), 440 (t, 3H), L97
4%§9W@§C onigyl reagtigg (s, 111). C328-2
(t, 311), 2.02 (m 1H), 3.16 (d,
7.8@0(t, 11-1), 7.21(m 2H), 7.62 (d,
97€@Cb611) (143 (t, 311), 1.98 (m
(d, 111). COOEt
18 (d 211),
.95 (d,

(4H),
(dcl ,
111),
|a T EI

1H), 7.36 fd, ‘ﬁ%i 111) .

the following chemical reactions:

Ry O

N

H
33

s

Ry O

g&) Sy

oH H o
34

]

0]

M

3

ORg

¢, CHyCly; b: THF, EDCI, DMAP, DMF;

2

, toluene/DMSO; d: POC;

wherein, Rg is C1-C2 alkoxy; Rj is thiazolyl, thienyl, phenyl, benzyl, C1-C6

alkyl, C2-C6 alkenyl or C3-C6 cycloalkyl;

alkenyl; X4isOorS; and Y,is O or S.

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

Compound 38 is prepared according to the following chemical reaction:

i4



61.01(d, 611),1.08(d, 610,1.42 (t, 311), 2.030, 210, COOEt 3.15 (d,
211), 3?29 (d,)211),(4.37 (g, 211), 8.61 (s, 11-0. C223 Gi-cs_rr 6 0.95 (
d, 6H), 1.86 (m 1 1-1), 2.67 (d, 214), 7.03 (t, 111), 7.32 (d, 11-1),
7.39 (s, 1H), 7.41 (d, 1H). C224 Cal- tcs-rY 6 0.93 ( d, 61), 1.87 (m 1H),
2.69 (d, 211), 7.34 (d, 1H), 7.50 (s, 111), 7.81 (d, 114). C310-2 ,,N)

/ 6 0.95(d, 611), 1.39 (t 311), 1.95 (in, 111), 2.g%¥§3, él ,  COOEt 3.08

(d, 211), 4.38 (d, 214), {. 1m&%ﬂ%ﬂﬁg?95 4 NISE 2%2) 1?454(25

31.1).1.95 (in, 111).
114)? 7.54(&, 111) | ﬁiﬁé?%s f%l)QRéﬁlo 3 e, (é 0. §7(d 6H), 1.40 (t, 314),
1.98 (m111). 2.02 (s, 11-1). OCOCEt 3.12 (d, 211), 4.38 (d, 211), 8.56 (s,
114) . 009-2 ¢/( > ..-A,.37-2"8 0.98(d, 611),1.428(t, 311),1 98 (n. 114),

2.49(s, H), ’

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, extraciion and

column chromatography separation etc. The final 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. WO9831687, 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 etc.

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.

15



\ow ,
0.99(d, 1214),
[-cS"i
2.77 (t,214), 3.08 (d, 214), 4.39 (q, 211), 6.71(d,111), 7.28(d,

3.12 (d, 2H), 4.39 (d, 2H), 6.87(d, H), 7.25(d, 111). 096 en' 8

(5 .

C243 Cs/ N 8 7.09(n, 111), 7 36 (n,111), 7.43 (n, 31-1), 7.52 (d,

(in,

3.75 (n] 111),

C295-

211),

1 (ssmediddhePfodHral didasdy., 1. 41

Furthermore, the compound according to the present invention and the
composition 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: & H/C 7.26/77.0 ppm(CDCls).

The reagents were mainly provided by Shanghai Chemical Reagent Co., Lid. 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 — i ), and it is produced by the Branch of

Qingdao Haiyang Chemical Plant.

Example 1

2.00 (n, 211), 3.17 (d, 4H), 3.95 (s, 611). Mc C C337
A 6 0.97(d, 914),1.40 (t, 51i), 1.73 (in, 21d), 1.95(m 111),

110.
111), 7.57
(m 211),

511), 1.80
1y P g%m‘%’%ﬁf} aﬁf"o ng {0 f 1““%&0‘““%%&“{%“ %aifllienusvd Sm)ﬂ@ﬂaw e4)  OOEt



t, 311),1.42 (in, 211),1.68 (n, 2H), JOEL 3.21 (t, 214), 4.40 (q, 211),
g.o4 (dé, 114)? 7.38 (éd, 110, 7.46 (dd, lii) C296-2 n-i, 60.91 (t, 310,
1.39,0, 311), 1.44 (m 2H), 1.68 (m 211 COOEl 3.22 (t, 2H), 4.39 (g, 2H)
7.43 (d, 1H), 7.82 (d, 111) C352-2 |: co,e 5 0.90 (d, GFD, 0.96(d, 611),
1.33 (t, 3H), 2.25 (ml), 2.62 (d, 211) 3.10 (d, 2H) 4.38 (d, 211), 6.96
(s, 11-1). C309 -O-CSi ~------ ! 60 95 &11), 1.38 (1, 311), 1.92 (m

114), 246((15,« ), enft3 I436(q2|—|) 6.67 (d, I111),
7,24 (d. é%ééa\%%ﬁ?xd% § = 3H) z&q}q( B 3.13 (d,
211), ccoi‘ét 4,43 (q, 21 I)IZ,HCT 34-7 Hn, 214), 740 %=X M-41), 7.76-7.79
(in, 111), 7.81-7.84 (m 1Ipl). 3 Corrpound 3 (0.3m"m|4£ Was m xed with
POC13 (3mL), and heated to 80C. The progress of reaction was tracked by
TLC. Subsequently the ré&adetG BWARFub NDiPARdsOfour ed i nto sodi um bi carbonat e
(NaHC®B) solution of 0C, and POC13 was renoved.

Compound | (3mamol), compound 2 (3mmol), N-ethyl-
N’»(B-»dimethylaminopmpyl)carbodiimide hydrochloride (EDC) (3.3mmol) and
N,N-dimethy! 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 (NHsOAc) (15mmol) and sodium acetate (NaOAc)

(30rrimol) 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 solvent 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 (\37“(“ 0 0.86 (d, 6H), 1.34 (t, 3H), 1.94 (m, 1H), 2.79 (d,
Yaw
N 2 2
N ookt 2H), 4.33 (q, 2H), 7.39 (d, 1H), 7.78 (d, 1H).
Wang278 s H 5 0.89 (t, 3H), 1.28~1.45 (m, 5H), 1.66 (m, 2H),

KQ7—§JC:;;N\ 2.94 (t, 2H), 4.31 (q, 2H), 7.01 (dd, 1H), 7.30 (d,
1H), 7.60(d, 1H).

Wang292 | o &4 5 0.87 (t, 3H), 1.28~1.43 (m, 7H), 1.67 (m, 2H),

i 2.91 (t, Hz, 2H), 4.35 (q, 2H), 7.06 (dd, 1H), 7.34

COQEt
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Then the reactant was extracted with ethyl

renmoved conpl etely by concentration.
separation through col unmm ci nemat ograph with petrol eum et her/ ethyl

(volume ratio 4:1) (yield 80%. "The foll ow ng conpounds were synthesi zed

and the sol ve
was obtained b

acet at e,
Conmpound 4iii

nt was

y
acetate

by the sane nethod: Table 1 3 Conpound Structure formula NVR (CDC13, 300

WMHz) data C280-1 ( ~2)coz GOOD'5 dQﬂ%}7qg{d]}Ddb T48( 0,
2H), 3. 13(}t 25?, A9(n 211) 1.96_(d, _1H). C279- 3 |so OOEL
60. 94(t, |3¥3ye ff‘§3 *i& 511) Sllﬁéflrﬁmm%) 360001 1H)243) (q.2180 (q, 2H),
7.10(dd, IH), 7.43 7.72 H) 5 (s)l C COQEt Ph |
CY) (/ N8 1 42 (L 21 E‘. 2 09 ﬂ?(]d*rﬁm’zigﬁgélg‘)ggzﬁ)(d g (in| 11-1),
6. 96 Ed, 1\].[’211@826?*.11 dd 7.34626l(d, &H), 1.39. (?Gﬂwtﬂ(m(lgim 43)8 (q] (
61.47(t, NO, 4. 47(q,|? 1H) 50(d, 114 58-7.67(m -
mail 21-1), 7.85 (|d, ll4)c.ooa C305 Qiq) %gi(‘%éﬁi%é((ﬂamﬁ 1.54-1.73(m 2H),
1. 82- 1. 93 Wang265 L - l/v 8 0.98 (t, 3H), 1.40 (t, 3H), 1.75 (m, 2H), 2.92 (i,
couit 2H). 4.39 (q, 2H), 7.43 (d, 1H), 7.84 (d, 1H).
Wang223 6 2. :
g MWEZ/ 56 (s, 3H), 3.88 (s, 3H), 7.41 (d, 1H), 7.80 (d,
COOMe IH)
Wang222-1 @*@V 8 2.53 (s, 3H), 3.80 (s, 3H), 6.96 (dd, 1H), 7.24
/
" oo (d, 1H), 7.58 (d, 1H).
Wang278-1 o % § 0.95 (d, 6H), 1.35 (t, 3H), 2.08 (m, 1H), 2.83
"ot (br, 2H), 4.34 (q, 2H), 7.26 (d, 1H), 7.34 (d, 1H),
7.57 (m, 1H).
Wang404 ms Gt 8 0.87 (3H), 1.2-1.60 (22H), 1.40-1.69 (4H), 2.87
NQ; - (2H), 4.37 (q, 2H), 7.09 (m, 1H), 7.26 (m, 1H),
7.46 (m, 1H).
Wang276 @_«ﬁ/ — 8 1.23 (t, 3H), 2.39 (dd, 2H), 3.02 (1, 2H), 4.29 (q,
N oo 2H), 4.91 (d, 1H), 4.96 (d, 1H), 5.74-5.85 (m,
1H), 7.00 (dd, 1H), 7.27 (d, 1H), 7.57 (d, 1H).
Wang350 CT‘(S “ = 8 1.42 (t, 3H), 4.22 (q, 2H), 7.02 (ddd, 1H), 7.10
\ > N
L/ N4 oo (dd, 1H), 7.18 (dd, 1H), 7.40 (dd, 1H), 7.45 (dd,
1H), 7.64 (d, 1H).
Wang264 N 5 0. -
- A&Z/v 0.95 (t, 3H), 1.71 (m, 2H), 2.87 (m, 200), 4.32
0Ot (q, 2H), 7.05 (m, 1H), 7.30 (m, 1H), 7.51 (m,
1H).
Wang298 Q‘f o 8 1.19 (1, 3H), 4.24 (q, 2H), 7.01 (m, 1H), 7.31
ICOZ,ﬂ (5H), 7.58 (d, 1H), 7.74 (m, 1H).
€226 . ¥ 807.04 (dd, 1H), 7.22(m, 2H), 7.32 (m, 3H), 7.46
WA
N (d, 1H), 7.68(m, 2H).
C262 A f/(a 8 0.94~1.10 (m, 4H), 1.38 (t, 3H), 2.56 (m, 1H),
"Neoor: 4.38 (q, 2H),7.05 (dd, 1H),7.33 (d, 1H),7.49 (d,
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COCEl (ill,4H), 3.47(m 1H), 4.38(q, 211), 7.08 (dd, 111), 7.41(cl, 1H),
7.69(d, 1H). C321-1 80.91-1.00(m 6H), E37-1.45(m 514), CODEt 1.65-1.76
(in, 411), 2.78 (t, 214), 3.05 (I, 21-1), 4.40 (q, 21-1), 6.77 (d, II1),
7.53 (d, 111). C321-3 1 ci-c | 5 0.95(d, 91-1), 1.37 (t, 514), 1.70 (m
211), 2.07(m__ coolt 1H),2.77 (t,21-1),2.90 (d,214), 4.36(q, 2H), 6.74(d,

11-1), 7.50(d TT4) . C208 entin [{gp 0-97d, (610, —2-66—(m—iH—2. 61 (d,
2H), 6. 91 110,743 (d, 11} 1131 7.92 (1 111). C294 | 6 0.92(d,

611), 1. 40 ta& 814)|, +2. 10 &n, 110} 8 D.820¢ 83 (4ID)31L43(1, 38D, 975 (8, 1RA W35 |4. 36 (d,

21-1), 8.J64(s, 1134 cooe (q, 2H), 739 (d, 1H), 7.84 (d, 1H), 10.56(bs,

NH).

Mf’@ﬁ 8 1.38 (t, 3M), 2.04(m, 2H), 2.37(m, 4H), 4.09

(m,1H), 4.36(q, 2H), 7.41(d, 1H), 7.82(d, 1H).

€291 o 8 1.40 (t, 3H), 1.56~1.90(8H), 3.89 (m, 1FL), 4.39

(q, 2H), 7.36(d, 1H), 7.54(d, 1H), 11.06 (bs, NH).

C324 i 5 147 (t, 3H), 4.44 (q, 2H), 7.13 (dd, 1H),

/Y 7.28~7.48(m, 3H), 7.55~7.60(m, 3H), 7.66(d,

1H), 9.77(bs, NH),

C311-2 R 8 1.04(d, 6H), 1.44 (t, 3H), 2.02 (m, 1H), 2.94 (4,

/ M/\( 2H), 4.34 (d, 2H), 7.11 (s, 1H), 7.21 (t, 1H), 7.26

(t, 1H), 7.48 (d, 1H), 7.56 (d, 1H), 10.90 (br, LH).

C278-2 o _gi/?/\( § 0.897(d, 61), 1'.34 (t, 3H), 1.98 (m, 1H), 2.74(d,
2H), 4.28 (d, 2H), 7.29 (dd, 1H), 7.56(d, 1H),

7.85(d, 1H).

C305-2 » §0.95m, 6H), 1.70 (m, 5H), 1.96 (m, 2H), 3.20

ey (m, 1), 4.37 (t, 2H), 7.36 (d, 1), 7.80(d, 1H),

11.10(bs, 11).

€304 . 51.00m, GH), 1.40 (m, 5H), 1.84 (m, 2H), 3.37

aw (m, 1H), 4.26 (1, 2H), 6.97 (m, 1H), 7.24(m, 1H),

7.65(m, 1H).

€292 su M 8 0.90 (d, 6H), 1.31 (t, 3H), 2.01 (m, 1H), 2.46 (s,

coos: 3H), 2.78 (d, 2H), 4.30 (q, 2H), 6.67 (d, 1H), 7.37

(d, 1H).

C328 e % 8 0.80 (d, 6H), 1.23 (t, 3H), 1.89 (m, 1), 2.66 (d,

) 2H), 4.19 (q, 2H), 7.16-7.19 (2H), 7.60-7.67

(3H);

C279-1 ey I“ 8 0.93 (t, 3H), 1.39~1.46 (m, 5H), 1.69 (m, 2H),
2.99 (1, 2H), 4.38(q, 2H), 7.42(d, 1H), 7.83(d,

1H).

C277
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005 C293-2 sO.. 8 0.98(cl, 6H), L40 (t, 3H), 2.09 (m11-1), 2.57(s,
CO011t 311), 2. 95(d, 211), 4. 37(d, HO, 6. 88(6, 114),  728(6, 114). C279-4 s-,
-------- ./ 6 0.99(6, 6H), L40 (t, 314), 2.12 On, 114), 2.96 (d, .OOEt

21-0, 4.40 (6,214),7.37(n, 1H), 7. 65(6, 114), 7.98(6, 1H). C227 0 6 7.14(q,

11-0, 7,351H),7.407.40 -\\N C5Q (in,(s, IF!), 7.50 (In, 3H), 7.70 (in,
2H) , 7.74(d!_|)1]:g%ﬁl%07 5 r-scl; 6 0.92(d, 611), 1.30 (n, 614), 2.06 (in,
1H), 2.83(m H), 2. 91(dR214) 4.36(t,214),7.650, 11- 1),
0 8
lawesson reagent Rg
AR S
Xa"x,g H R7
3

Compound 3 (0.3mmol) was mixed with Lawesson’s reagent (0.45mmol), then
THF (5mL) was added thereto. The resulted mixture was refluxed, and the progress of
reaction was tracked 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 (CDCL, 300 MHz) data
formula
C296-1 Cﬁ% 5 0.95 (t, 3H), 1.35~1.48(m, 5H), 1.78(m, 200, 3.13 (L
coor | 2H), 4.42 (q, 2H), 7.45 (dd, 1H), 7.80 (d, 1H),
WanglalL (%9 Gt 50,87 GH), 125145 (2R, 165176 (41, 322
coost | 2H), 441 (q, 2H), 7.06 (dd, 1H), 7.39 (dd, 111), 7.4 (dd,
{H).
SEI PR 5 1.16~1.49 (7H), 1.72~1.83(4TD), 2.04 (m, 2ED), 3.74 (i,
" o LH), 439 (q, 2H), 7.02(dd, 1H), 7.35(d, 1H), 7.45(d,
1),
C310 {ﬁ:(\( 5 0.98 (d, 61, 1.42 (;, 3D, 1.98 (m, 1), 2.52 (5, 1D,
o813 19 (d, 2H), 4.41 (g, 2H), 7.50 (s, 1H).
3242 J\Cmm 8 0.96(d, 61, 1.29 (5, 3H), 1.40 (;, 30D, 1.97 (m, 1M,
woom | 2,80 (g, 2H), 3.10 (d, 2H), 4.39 (q, 2H), 6.98 (s, 111),
3282 - § 1.04(d, 610, 1.28 (1, 3H), 2.02 (m, 10, 3.16 (d 2H),
(W M;lt/ 4.34 (d, 2H), 6.94 (s, 1H), 7.10 (t, 1H), 7.21(m, 210, 7.62
(d, 1H), 10.17(b, 1H).
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7.51(6, 114). C306 81.22tn, 6H), 1.50 (n, 5H), 1.82 (m 211), 3.48( o)
C 111), 4.39 (t, 214), 7.50 (6,1H), 7.94 (d, 111); COOEt  (C280-2 (-1, s
o \NI/ COOEt 60.94(t,314),1.35-1.48(m 514), 1. 761.760, 21-),3.13(t, 2H),

4.42(q, 214), 7.52(d, 1H). 7.96 (cl, 111) C279-2 C293 0 C / COCEt 8 0. 95
(t, 311), 1.40 O, 3H), 1.40 ((T ggi) 1. 71 (Om 2H), 3.07 (1, 2H), ﬁoo(gé
(0 ot 11758 (1 Gty Taloa (1 ST1h) 7 R Lot GrURFER G 5,
(g, 211), 6.67 (d, H), 7.@d(d, 41111(1@)2H)r;§219(dsiH:L&:)iolEglcuqlug)h/{)7 %Q4(7) gg 314),
s O i e o U e AR B T
"1 3.91(s, 1H), 4.44 (d, 2H), 7.12 (d, 1H), 7.36 (d, 1H), 7.95
(d, 10).
G523 [ o~ 5 1.01(d, 6H), 1.08(d, 6H), 1.42 (t, 3H), 2.03(m, 21D,
cooee | 3.15 (d, 2H), 3.29 (d, 2H), 4.37 (q, 2H), 8.61 (s, 111),
C223 Y | 3095 (d 6H), 1.86 (m, 1H), 2.67 (d, 21, 7.03 (;, 15,
7.32 (d, 1H), 7.39 (s, 1H), 7.41 (d, 1EL),
Co24 Cror T |80993(d, 6, 1.87 (m, 1H), 2.69 (4, 2H), 7.34 @, 11D
7.50 (s, 1H), 7.81 (d, 1H).
C310-2 ,,fN — 5 0.95(d, 6H), 1.39 (t, 310), 1.95 (m, 1H), 2.77 (5, 11D,
coort | 3.08 (d, 2H), 4.38 (d, 2H), 7.88 (s, 1H).
C2954 | ,\ = 8 0.97(d, 6H), 1.41 (t, 3H), 1.95 (m, 1H), 3.09 (d, 20D,
coost | 440 (d, 2H), 7.34 (m, 1H), 7.54(d, 1H), 7.83(d, 1H).
G103 [ %_( Q/Y 8 0.97(d, 6H), 1.40 (;, 3H), 1.98 (m, 1H), 2.92 (s, 10D,
vooe | 3.12 (d, 2H), 4.38 (d, 2H), 8.56 (s, 111).
C3092 | ¢ ,‘q ﬂ 5 0.98(d, 6H), 1.42 (1, 3H), 1.98 (m, 1H), 2.49(s, 310),
coom | 312 (d, 2H), 4.39 (d, 21T, 6.87(d, 1H), 7.25(d, 111),
396 T 8 0.99(d, 121), 2.00 (m, 2H), 3.17 (d, 40, 3.95 (s, 610,
MeC,C \'ng /co e
C337 Or |8 097(d, 9H), 140 (5, 5H), 1.73 (m, 2H), 1.95Gn, 15D,
2.77 (1, 2H), 3.08 (d, 2H), 4.39 (q, 2H), 6.71(d, 1H),
7.28(d, 11).
€243 ] fVO 8 7.09(m, TH), 7.36 (m, 1H), 7.43 (m, 3H), 7.52 (d, 10D,
A 7.57 (m, 2H), 7.92(s, 11).
C322 . §1.39m, 6H), 1.42 (m, 5H), 1.80 (m, 20), 3.75 (m, 11D,
v 4.41 (1, 2H), 7.43 (d, 1H), 7.84 (d, 1)
COOEt
C295-1 & Q/w 50.94t, 3H), 141 (t, 3H), 1.42 (m, 2H), 1.68 (m, 20D,
oogt 3.21 (t, 2H), 4.40 (q, 2H), 7.04 (dd, 1H), 7.38 (dd, 15),
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Compound 5 (1. 6mol ) was dissolved in benzene (10nl),
conpound 6 (3.2muol)

in THE (4m,) and

t hen sol uti on of

tetraki s(tri phenyl phosphi ne) pal | adi um (Pd(PPh3)4) (10ng) were added thereto

in turn, and heated to 100 t

The reaction was tracked by TLC. The

reaction sol ution was concentrated, and conpound 7 (wan9282 1) was obt ai ned

by separation through col um chrpm@gﬁgqﬁ

W th petroteum-et-her
e foll owi ng conpounds were

ln.\l
CLI

| 3D (
acet ate (LLO Hae--r-al |n 5 VI e

synt hesi ze

he| ¢ama’ 0
R (Gcls, 300 Nkz?“d%@%@‘ﬁ B0, I ety 181l

111y, 3.15(d

2H)

3.96 (s. 3H

0 @, IHY 1GOstp Stilindl .St (C2HY, . 68C(fn[lggb<t 1.1-1
1 in,
\&hg368 " ¢

c_f110 cddms2% 4.

7.33 (cld, 114),
311), 7.09 (dd,

7 (d,e114)
1H), 7.29 (d, 1l

qgéﬁsﬁzﬂﬂ

4.570.90%d, ab) 0. 96(d961~11 dds3 (11

2. St 3 1 o R0

Rt AT

G, 7.92 (d,

11-1). WKgR90 O- ezml) 350%0( c5361'§81 (1] gt 35IJEP 1, 9% (%P 1‘%61 4‘6‘%@

1H), 7.86 (d,
7.37 (d, 111),

1H)

7.83 (d, 111%°" ar&i%%%flﬁ) 436&S|2H)r6 ’Hdelfdm%(ﬁ 13:141 s,

8 (d.
31«5[)‘1141 o

3H), 3.5%34s5
WAng316 | sic
7.43 (cl] H),

2H)
N. - -

s, )
11, e}‘l n

W

oF RGeS ARy Tafl bty Y S T B })H)-
7.82 (4, 1H™ lﬁg@gg 2H), 7.34-7.39, (m, 2H), 7.40 (s, 1H), 7.76-7.79
(m, 1H), 7.81-7.84 (m, 1H).

Example 3

/mi

X3‘X4

X3‘X4 N‘—Z/

4iii

Compound 3 (0.3mmol) was mixed with POCl; (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 4iii 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 (CDCI;, 300 MHz) data
- S O ~
C280-1 &Hﬂ o 094 (1, 1.35~1.48(m, 5H), 1.76(m,
COOE 2H),3.13(t, 2H), 4.42(q, 2H), 7.52(d, 1H), 7.96 (d,
C279-3

COOEt

8 0.94(t, 3H), 1.33~1.44(bm, 5H), 1.73(m, 2H),
3.07(t, 2H), 4.40 (q, 2H), 7.10(dd, 1H), 7.43 (d,
1H), 7.72 (d, 1H).




0s@ ocie.iet-NT 8 4.00 (s, 3H), 4.72 (s, 2H), 6.97 (ddd, 110, 7.17 (dd,

HO 7.25 (s, 1H), 7.34 (dd, 1H), 7.77 (3,1H) Wang338 NOOMe a 8 3.84 (s, /
3H), 7.09 (ddd, 1H), 7.28 (dd, 1H), 7.33 (d, .1= 0.6 Hz, 1H), 7.4 (dd, 1H),
7.84 (d, 1H. Wang354 scoombo N CI' IP 3 3.83 (s, 3H), 7.10 (ddd, 11-1),

7.28 (44,1H), 7.41 (dd, 11- 1) 7.54 (d, 1H), 7.93 (d, 1H). Wang282
--sN._OOVE (2638 | - - - - 1= 092 ot R L 45 (kb2H~ 1. 70
(tt, 2H), 3.25 (t, @ﬂn 92 P R 38 G O LA XTI T A b

pl c d) 25%N\E2%0H, KC,' NHNK®0(d, HYDEDC] BYAPLD), DL, 1H),
Thi azol e-{2-carboxylic acid or Thi ophe%\(d 11 arboxylic acidc) PPh3, Gag,
CH3CN Benzoi ¢ _al dehyde (25mol ded to the 25% ammoni a wat er
sol ution |38kL) cont ai ni Yy pot assi und cy.ant, deHLK@qI)] @Ormpl )7 1@(@ ammml utn

chloride|(37.5nunol)®. T esul ted i%g@ was stirred f I and
the reaction was trladked /by TLC. The atits WHS é)?@@adi‘féadmﬁﬂiw(m

di chloro thane Then thecentt ract ndy e, pypr nmagnesi um sul phate ,
vent—was_conce 'rra'r ed tao obtain conpound 9 (2.9q9} vyield

(MyS™M) , he—-sol-vent

90% . mrﬁéﬁ%& 6ol ) Vs mi xed |vi LA-EEGm (78 HAb) 15DV, wzemmm) and
t hi azol et 2 fortm:ai Lommol ). The,rgpu t der ice .
bath (0C), subsequentl ﬂ“/— £ was adcq e?%t@ﬂ %ﬁ?ﬁq%? (gﬁb%g(g 1élBt)f :
reaction/was tracked by TLC. After t%(@éé&tﬁ@mwﬁ& corrpl et ed the react ant
Femoved bonal ot ol ) 1y Eopchntr ot o) > A tOipelindtlb. vad-bt aifedthy
separati pn through col um cl kosat og ,rlaqjhl (0 (cd 64F), 9.78(10218Y))3.05CQ 1EPD), und) 10
(3.1nrnol) was m ked V\nthtrlphenyl h 3 rrm)l) and clar bon
tetrachl &;gle (CA4) (7.75inmol), clg%f%[iﬁ é&e(éiuﬂb g%}n&itlg‘ge was di ssol ved in
acetonitf - ZOWLW Was). g0 dugt esl7 af 545 1870 ﬂﬂgH aqked by TLC.
After thp reaction S /co\ | etled gg 9I vent Waspfr)5 5{’ F o,
concentrfati on, and conpound E‘lOE(V\aréj 1? il @@%(%\dé{)oﬂﬁél (e 3y
separatilon _thr ough col utm chr omat oqgem(u \I\H}h_fgg@t mj eum et her/ ethyl |acetate
(vol une |ratie—5+H-Fhefollowing tonpounds were synthesized by the [same

T Py v g

met hod: %I e 1- SQWW 8 0. %&ﬁp@lﬁha OQQn(]Hﬁ;@S) (dyaLBl),r6. M6l (Wi t h
| it hi umhydroxi d¢g 4m nol ), l.yent of Med d and water:
was added_theret The reaction_was ?H%%gu E@é ?olo t enperature and :

tracked 5929:LC. AOSL r &he r ea?:tl Io/n W%xbrﬁp]{),et.&ﬁ(t, $Te 2ol (\ggrllH),V@.w(s, )
concentrlat ed, aci ) mol / | r iC [ extracted wt
et hyl agetate. The dol vé%s renp %}g%gt?gz%lzgé’eq%ﬁa@yg@oggéﬁt Hation, |and
conpound--13 {\I\bnr7RR\ vas-obtained (yield 98% . The follow ng conpoynds

wer e syrt%%‘l zed | q@iﬁw met hoddé 0P&GI, 6HL-1640 (&, 3H), 2.09 (m, 1H), 2.57(s,

)

oo 3H), 2.95 (4, 2H), 437 (d, 2H), 6.88(d, 1H),

7.28(d, 1H),
oA [Ty iZ/Y 5 0.99(d, 6H), 1.40 (1, 301), 2.12 (m, 1D, 2.96 (d,
cooet 2H), 440 (d, 2H), 7.37 (m, 1H), 7.65(d, 1H),

7.98(d, 11).
227 S 0)/@ 8 7.14(q, 110), 7.35 (m, 1H), 7.40 (s, 1H), 7.50 (m,

A 3H), 7.70 (tm, 2H), 7.74(d, 1H).

C307 =~ i/Z/Y 8 0.92(d, 6H), 1.30 (m, 6H), 2.06 (m, 1E), 2.83(m,
Neoom | 2H), 291 (d, 2H), 436 (, 2H), 7.65, 1H),

7.51(d, 11).

C306 . . 81.22m, 6H), 1.50 (m, 5H), 1.82 (m, 2H), 3.48 (m,
)
Y 1H), 4.39 (1, 2H), 7.50 (d,1H), 7.94 (d, 1H);
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Compound Structure formula 1H NVER (CDCl 3, 300 MHz) data Wang268 Cy CCs 8
O.gg(t, 3[1), 1.13 (n, 21-1), 1.38 (in, 2H), 2.47 (t, 2H), 7.36 (d, 1H),
7.74 (d, 111). Wang] 02 N__(00011 Csr<s)Pli 8 4.89 (s, 211), 7.27 (511),
7.38 (d, 1H), 7.80 (d, 11-1). WAng268-1 Nicea criiNs \ 60.11 (d, 611),
2.03 (m | H, 3.33 (d,_2I-1), 7.40(d, 1), 7.80(d, 111). Exanple 7:

LA - J.LUI 9. 2
%mogﬂf) Eﬁg&éégz Wen acyl\@@%’rt%@ vvggljéld ?%)gu;%} Th_e
reaction was quenghed aftedoel hour . | 2. 1@ eH), chvi26q|2iit) ﬁﬁzm@mﬂzba@dv\/\é\/‘rteh
combi hed| uashed Wi th st urated Nadl ol ution 3 times, dfied over NySO!
conbi ned,l..washe ith saturate 0 A,
and concert2’ated t ¢ sol \éfm 9£gnull)euggﬁtct3iﬁbl1§ [?)Vgﬂ 7} 12 mqqmo Ir i fl'lhgd
t hrough ¢ol um chrlonsdt aphy to o n . .
yi el dgwas 83% The fol | oWk corrpour?gb évé?g glfr)mf*ﬁgé‘il Z&h: %}0? el@aﬁﬁ et hod:
Table 1-7 Corrpounc Structure fornul a(ddilugll\rﬂm(@@(.‘ﬂ; 300 MHz) data
Wang363A3--1 coof 14--SLNOV.H-80.168-0.79(4l - 1) 92(3H), 0.95(d, 311),

1. 444. 49 Qﬁéjw."':s—m Ty, 170 (B (3D IBEID, 5.928m( UE) 2.46(5
) 7. 111 50 s |8 1 (Gypy3 d,
gi-ll)l?&?zgis(gns 4ty L 59 (ﬁago o) 23.}92%&5,(@’2%’,‘9326?3% %n]z%)’ %‘%71)(8’ B (s,

(98]

7
311), 3.89 (s, 311), 5 20 (dd, 114),| /240, (W, 111), 7.93 (s, 1H
Wang391. 4B3dg coOmg - ! \m 8 1.00 (d, 6H), 1.40 (t, 3H), 2.13 (dq, 6.9 Hz, 1H),
N
cooet 2.97 (d, 2H), 4.40 (q, 3H), 7.33-7.39 (m, 2H),

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

Example 4
s Re
RS\; Br N
\ T + Bz S Pd(PPhy),/benz SN
N \« h3)4 enzene ) 57 Rg
Ry NJ &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)s) (10mg) were added thereto in turn, and heated to 100°C . The reaction was

tracked by TLC. The reaction solution was concentrated, and compound 7
(Wang282-1) was obtained by separation through column chromatograph with
petroleum ether/ ethyl acetate (volume ratio 3:1) (yield 25). The following compounds

were synthesized by the same method:

Table 1-4
Compound | Structure formula | 'H NMR (CDCl;, 300 MHz) data
Wang282-1 | 200 § 0.99 (d, 6H), 1.99 (m, 1H), 3.15 (d, 2H), 3.96 (s,
M/@) 3H), 7.46 (d, 1H), 7.86(d, 1H).
Wang368 e { 5 4.00 (s, 3H), 4.70 (s, 2H), 6.96 (dd, 1H), 7.65 (4,
" M oom” 1H), 7.33 (dd, 1H), 7.46 (d, 1H), 7.83 (d, 1H).
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i .92 (d, 614),1.56 (m 21-1),1.69-1.87 (611), 2.40 (m 1El), 2.61 (m
IH)f5 2.69 Es, 31-)1), 3.9(() (s, 314), 5.22 (dd, 110, 6.29 (d, 1H), 7.95 (s, |
I11) Wang377.46-1 cooMa -Nr M ----0 H 6 0.92 (d, 311), 0.93 (d, 3H), 2,01
(m 21-1), 2.18 (m 214), 2.26 (m 2H), 2.40 (m 111), 2.71 (s, 3H), 3.08
(m 111), 3.92 (s, 314) 5.22 (dd, 1H), 6.15 (d, 110, 7.96(s, 11-1) .
Vang405. 51Wadg3angid17. 46 ICTOVE £ B33 (-stH\j Moo (dcrmw 2’91(d(fh) ‘7%@1 1519'1%
(m 211),] 1.43 On, EM\ 65-1) 84 %54 f 7 > III)Z
2.69 (s, [311), 3.90 (s, 5. 2plidhd; 5441 )6’7%22((1:11) 111) 7.95 (s| )
81,01(d, 3H), 1. 06(d, 311)°'2 20inj H), 2.73 (s, 3H), 3.94 (s, 311), 5.42

S — At £. . | 4.4..4.\ , 1 ,
V58 (an e Qe el tag 1y T SR T R G R ) 2B o
“lteme r |rN N Y-1 Ht--i/ 61. Ol(d GH) 52006 11, 3H),2.52 (mIH), 2. 73 213’

2D pd [\ 2. 3 6--{.ddd 11.0
AN R P %ﬁ *8('(1].89'(;:5’41%)“25@'(}@’ 4ET) 1937 (Aydy 749 @2
7755 7. 58 &% 1417288 (ps 4 13 .
(()gfjgbol\nkz-’-m H gs 0.94 ( o5 (d, 3H), 2.50 (n, 1H), 2.68 (s| 31-0,

3.92 (s, [3%6; §49€ A /,M 4 :03 4. 64 (dd 214) 5.24 (dd,| 1H),
2 56.7 34 %ﬁ% 8 @7(%12/}11) Yad%}\.}ﬂ:léz H), 3.55 (¢, 2H), 3.68 (t, 2H), 3.96 (s, 3H),
cooMe 7.46 (d, 1H), 7.88 (d, 1H).
Wang316 EHﬁOMe 8 3.98 (s, 3H), 4.60 (s, 2H), 7.30 (5H), 7.43 (d, LH),
7.82 (d, 1H).
Wang352 e { 8 4.00 (s, 3H), 4.72 (s, 2H), 6.97 (ddd, 1T1), 7.17 (dd,
coows” 1H), 7.25 (s, 1H), 7.34 (dd, 1H), 7.77 (s,1H)

Wang338 CooMa 8 3.84 (s, 3H), 7.09 (ddd, 1H), 7.28 (dd, 1H), 7.33 (d,
O/QK\Q J=0.6 Hz, 1H), 7.4 (dd, 1H), 7.84 (d, 1H).

Wang354 s>~<’N l COOMe 8 3.83 (s, 3H), 7.10 (ddd, 1H), 7.28 (dd, 1H), 7.41
R o
Ci

(dd, 1H), 7.54 (d, 1H), 7.93 (d, 1H).

Wang282 [s>_ </Nﬁ°“ﬂ; 8 0.92 (t, 3H), 1.45 (tq, 2H), 1.70 (it, 2H), 3.25 (1,
V4
NS 2H), 3.92 (s, 3H), 7.43 (dd, 1H), 7.84 (d, 1H).

Example 5
O a NH Iy )C\N Cl
— 2
Ry/”\H S 2 (.7) NTR, (_]“(I
8 9 10 11

a) 25%NH,0H, KCN, NH,4CI; b) EDC, DMAP, DMF,
Thiazole-2-carboxylic acid or Thiophene-2-carboxylic acid  ¢) PPhs, CCly, CHaCN
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 (MgS0Qy), and the solvent was concentrated to

obtain compound 9 (2.9g, yield 90%). Compound 9 (6mmol) was mixed with EDC
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7.92 (s,
2.38 (in,
(dd, N)
3.11),

-COOwe 60.88 (d, 311), 0.90 (d, 311),1.24 (t, 314), 2.26 ----N (q, 311),
I2.38(n,111),2.6(6 (S,3H§,3. 88 (g, SyNa H, 519 (cid, 111), 6.44 (d, H),
111) 1)HN  WAng413.49 / ,COOve 6 0,75 (d, 314), 0.86 (d, 3H),
1H), 2.70 14 ..., (s,3||), 3.64 (s, 2H), 3.91(s, 311), 5.19
6.24(d, | H, 7.27-7.38(511), 7. 95 (s, 111) Ya0379 47 50 883((818
(%ljgléﬂffAP’]‘A? 6111%1%@29%&12%314 2~ f017m1§ 426 ‘g%%rj}!ﬁ__g Tﬁj& res e(fYa0337 40

(s, 311)
COOMe

CCY mixture was cooled under ice bath (0°C), subsequently DMF was added thereto

(15mL). The progress of reaction was tracked by TLC. After the reaction was

completed, the reactant was diluted with water, and extracted with ethyl acetate. The

solvent was removed completely by concentration, and compound 10 was obtained by

separation through column chromatograph (0.76g, yield 50). Compound 10 (3.1mmol)

was mixed with triphenylphosphine (PhsP) (7.75mmol) and carbon tetrachloride

(CClLy) (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)

(vield 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 e 6 7.34 (d, 1H), 7.40 (m, 3H), 7.63 (d, 1H), 7.69 (d,
85/4 ) Ph
N 2H).
Wang260 N 6 7.00 (dd, 1H), 7.35 (m, 4H), 7.59 (dd, 1H), 7.72
o 1
&fﬁg Ph (dd, 2F).
Wang241 ey 6 0.77 (t, 3H), 1.16 (m, 2H), 1.23 (m, 3H), 2.48 (i,
L 2H), 7.36 (d, 1H), 7.44 (d, 1H), 12.27 (bs, 1H).
Example 6:
COOMe

et

12

LiOH, MeOH, H,0

COOH

i

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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60. 88 (d, 311), 0.91 (d, 311), 2.03 (s,31-0, 2.33 (in,111), 2.67 (s, 3H,
3.88 (s, 314), 5.18 (dd, [/ i 111), 6.60 (d, 111), 7.92 (s, 1H H
Wang399. 46 0 8 1.02 (cl, 311), 1.06 (d, 3H), 2.55 (in, 1H), 2.73 NOW

N (s, 311),3.94(s, 310, 5.46 (cld,H), 6.95 (d, N H/ 111), 7.44-7.54 (in,
3H), 7.84 (d, 211), 8.01 (s, 114) Exanple 8: 16 Acid (0.12mmol) was
di ssol ved dondiCHa@t Rofitenpberannd ad tiaokdds Bal. tARAH fR6dn wif bfipleld, M nut es,

N- net hyl - line (NM 0.15 mnor) a i sobutyl chl orof ormate

(C1Co0 Bu;m{ %h%ﬁk %‘}f)fg(jllcﬁ}\é{%aéédaa‘ﬂg‘@e@ Wétﬁ‘elf’@ql&ﬂlyld{ﬂchlf’“%‘éﬁ agiliextragiesl cont i nued
for hal f awitthethy] acampoling sdkefOwdimBhdvewasndidad dyhesRliRratidt | fndnes

conti nued, and tgge@%st%%was heated to room terrﬁerature gradual ly. The
reaction WQZPPYY Pp2a0) cvas pRigined el Y Shafelnwine gompatdswetisr ~ af t er t he
reaction wash&eaPbeiRdamdRRiogact ant was extracted with EI OAc. The Et OAc
phase was washed 3 tinmes with saturated salt solution, dried over My804,
and the solvent was concentrated. The m xture was purified through colum
chr omat ogr abthle (-pet rol eum et her/ ethyl acetate (volune ratio 2:1)) to
obtai n prfediglo 34T el onas—55%—Th O '

conpounds wer euégnﬁf}:}g@%}gd by tﬁé%'}slgﬁewr%f’ﬁg STd
ormuia

COOH
Wang268 87/51/# 8 0.76 (t, 31), 1.13 (m, 211), 1.38 (m, 2H), 2.47 (i, 2H),
L s 7.36 (d, 1H), 7.74 (d, 1H).

Wang302 ey O 3 4.89 (s, 2H), 7.27 (5H), 7.38 (d, 1H), 7.80 (d, 1H
Q/QL*’“ (5H), (d, 1H), (d, 1H).
Wang268-1 87/'2 \ cooH 8 0.11 (d, 6H), 2.03 (m, 1H), 3.33 (d, 2H), 7.40 (d, 1H),
L 7.80(d, 1H),
Example 7:

OJ§7/COOMG QJQV/COOMB
8‘“ NaHCO, jN
s .

+ R40—COCI S, N

0
EtOAc/H,0
\%NHZ N/U\Rm
H

14 16

Compound 14 (0.1mmol) was mixed with NaHCO, (1 mmol), Hy0/ EtOAc (0.2
mL/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 extracted EtOAc. The organic phases were combined, washed
with saturated NaCl solution 3 times, dried over MgSOy, and concentrated to remove
the solvent completely. The mixture was purified through column chromatography to
obtain the product 15 (Wang363.43-1). The yield was 83%. The following

compounds were synthesized by the same method:
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Structure formula HNMt (Cl1)03, 300 MHz) data Wang363.43-2 1 0.-,--T. COOw
( 0.91 (d, 31-1), 2.45 (m 111), 2.69 :

NO NA---- -,..., H5 0.90 (d, 31-1), .
(s, 311), 3.05-3.08 (m 214), 3.90 (s, 314), 5.16-5.26 (m 31-1), 5.87-6.00
(m 11-1), 6.47 (d, 1H), 7.96 (s, 114). \Wang403.50 Wang417.52 01-t-coone -N
Fome-- (14? j) ---(LN 11 6 0.89 (c1,311), 0.92 (d, 314), 1.89 (in, 21-1),
2.27 - 2.37 (rr\él,@ljl)72.44 (in,111), 2.69 (s, 311), 3.10 (s, 2f1), 3.91(s,
3H), 5. 20 (dd . 1H) ., 5.63 (rr:d 114), Gkgi'-e(d’ﬁéllH) 7@??—)(5’1 él;l)(in

- 1 ) ,
accoome -|\C@nprgd (d, Smytur@fcﬁﬁnﬂ mﬁmyg n?,?\ l[igga(q NI

99 (s,
(d,

2o 5 Ttigge A o “‘5’&%&4%' "L dSUkiEY @, 6Ba3Her DoR1ch) 7
14) ,

111) Wang377.46-2 1CO N s5, N1 E49 (1) 5 @:S%h@@z §1@1)4§%@12301C>0:a§§

30 - s 67 31
glé)l (36“‘0114)2 25135(1 L) %p (876 @H)m;(l @@8 (léﬂ) 95 @) 1H)7. 92 (5, 15)
' : ’ 311), 2.44 (|n,
: Oj 872(?’9' 2.3?903’3)24?2 3. 01%13)0 2112;3 (53 @ilﬁll; ;; 7?3)1(8 533 (t
1E1), 2.6%a . : 39 0. 176 )
TR YO O SR A L R R
5.20 (dd, | 45 (d 16795, 51843 88 (s, 38, 130 (dd, 1), 6.40

(d, 1H), 7.93 (s, 1H)

H
Wang391.49-1 5~-COOMe 8 0.92 (d, 6H), 1.56 (m, 2H), 1.69-1.87 (6H),
/N 2.40 (m, 1H), 2.61 (m, 1H), 2.69 (s, 3H), 3.90
\?ﬁ“?\@ (s, 3H), 5.22 (dd, 1H), 6.29 (d, 1H), 7.95 (s, 1H)
H
Wang377.46-1 O)\rcoowie 8 0.92 (d, 3H), 0.93 (d, 3H), 2.01 (m, 2H), 2.18
=N

(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)

Wangd405.51-1

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

e 1.65-1.84 (m, 6H), 2.17 (m, 1H), 2.40 (m, 1H),
S /Ni@ 2.69 (s, 3H), 3.90 (s, 3H), 5.22 (dd, 1H), 6.32
?ﬁ (d, 1H), 7.95 (s, 1H);

Wang4d17.46-J  coome 8 1.01 (d, 3H), 1.06 (d, 3H), 2.52 (m, 1H),
S%’” ) 2.73 (s, 3H), 3.94 (s, 3H), 5.42 (dd, 1H), 7.10
s (d, 1H), 7.16 (ddd, 1H), 7.40 (ddd, 1H), 7.55

S (ddd, 1H), 7.58 (d, 1), 7.99 (s, 1H).
Wang417.46-p - cooms 8 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, 1H), 7.16 (ddd, 1H), 7.40 (ddd, 1H), 7.55

(ddd, 1H), 7.58 (d, 1H), 7.99 (s, 1H).
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Exampl e 9:

EDC1, HOOT, nol ecul ar sieve )10. -

R OM 1= a- 00011

Compound 14 (0.04mmol) was m xed with a nol ecul ar sieve (1M ng) and HOBt

(0.04 mmol).
ice salt bath (-18C) and stirred for

added thereto. After stir was conti nued,

The resulted m xture was added 2 nL treated Dlvlf,
Acid (0. 045nunol ) was

10 m nut es.
for half an hour,

cooled in

N- et hyl N1(Wash4nnet hy 1arni pro ") CaT5098! 74 i WWBI ) was
added to {the system TheOr 6?@9 on proceedgdﬁ?g ?gact 3 0 n”8Ur i n ice
salt bath, and the syst was heat ed (3.3D0bP3 (seddeBaOut.€7 (dheH),eaet { on was
tracked hy TLC. After eac n C ut ed
with 50#51. Et OAc, The E% ase vve:g%\f(/a@ﬁpc%ﬁ\)\ﬁ o WG IRY LB v
saturated NaCl sol utipn 3Ht| rres resrécﬂ()l(véllly dried over My804, and|the
sol vent AnpeENtTa e -nxtu W
chr omat ogr ap%y'gpetro eum_et heobmiet h;:‘)P Ll d(ﬁWW@ Ftro
obtain the product 17 (WaRg405. 49). | TQe3m) ngg (\ﬁﬁSﬂﬁG%’%m@egﬁ[plgl g};\/\(sng
conpounds were synt hesi ze: by the sane net hod 1- 9 Conpound
Structure formula 4 NVRS 13, 300 ﬁ/ﬁisﬁa{f{‘é 1‘9@*@% A (PIH) & ' 7" ame
c\2-N S Nttl(--s H" '0Ojmel--14 s.IN O 'N Bak 0.97 (d, 311), 1.03 (d,
314), 2.%51 (m 114), 271 ¥s, 3H), B.92 (s, 3H), 5.35 (dd, 1H), 6.8 (d,
114), 7.07 (dd, 111),] 7.49"(d, 1H),|7.60 (d, 114), 7.98 (s, III)
Vang515. 18&ang41B.01 (d, 61ldby. 1. 46 (§0.81d)310208d d I s, 3H),
3.90 (s,|31-1), 5,33 |(dd#6 FHz, 111 3(’) AR R q&”@’ﬁ’ss““(éﬁ‘)“’??%, 8. 82
(dd, 1H), ] 9.05 () 11.01 €S ?\j@ V\ang4?@, 59{),\3)6N@/B?H‘)L 3.90 (OMHDNSHI (dd,
N 1H), 6.24 (d, 1H), 7.27-7.38 (SH), 7.95 (s, 1H)
Ya0379.47 u 50.88 (d, 3H), 0.94 (d, 3H), 1.94 (s, 9H), 2.47
ﬁ%N OMe (m, 1H), 2.66 (s, 3H), 3.88 (s, 3H), 5.18 (m,
SN o 1H), 6.32 (d, 1H), 7.94 (s, 1H)
5
H
Ya0337.40 &/COOME 60.88 (d, 3H), 0.91 (d, 3H), 2.03 (s,3H), 2.33
}N (m, 1H), 2.67 (s, 3H), 3.88 (s, 3H), 5.18 (dd,
SN 1H), 6.60 (d, 1H), 7.92 (s, 1H)
\T;(N)‘\
H
Wang399.46 OMO 8 1.02 (d, 3H), 1.06 (d, 3H), 2.55 (m, 1H), 2.73
s?{ N O (s, 3H), 3.94 (s, 3H), 5.46 (dd, 1H), 6.95 (d,
s EJ@ 1H), 7.44-7.54 (m, 3H), 7.84 (d, 2H), 8.01 (s,
- 1H)
Example 8:

OJ\KCOOMe

N

NMM,CICOO'Bu

CH,CL,

;c
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6 0.97 (d, 314), 1.02 (d, 314), 2.62 (m 1H), 2.69 (s, 314), 3,89 (s, 3H),
4.03 (s, 3H), 5.49 (dd, 114), 6.99 (d, 1H), 7.05 0, 1H), 7.44 (dd, 111),
7.96 (s, 111), 8.16 (d, 1H), 8.70 (d, 111) Yao415 09 6 1.00 (d, 314), 1.07
(d, 311), 2.52 (m 114), 2.73 (s, 311),3.94 (s, 3H), 5.40 (dd, 1H), 6.90
(1, 111),6.99 (d,111), 7.22 (d,IH, 7.42 (t,114), 7.53 (d, 110, 8.02 (s,

. KOV N,- OH \. Wang577.72 1.. Yom12?-.11a s,fN O t-Nkr-Th HN
EH)Boc 50. 94( cﬁ?‘ws(?g)zf“f?‘)}ih‘-”is. 8@3";‘@%11)1 ,C%%Eb(((%???@]?»lyf}d Czﬁ.ogﬂéslenfe fajt) l%a,th E2s : ?gd(i n,
111), 2.7 A3 ; . o t 5 15_0On, . ,
11- )1), 7 g(ge(%)dfé,g éﬁlf))l%rg’?egéﬁ(??ﬁh%ﬁ? Bt @%%‘% mm‘%]é%‘g%f“éwﬁo:

Conpound  18lcr@o068enBIQ00Bs) M. 55 alnwedwed MBQHeAL2 R . SnBlkkilwal) After
the resulted solution was cooled for 10 mnutes in ice bath, Li 31 (0.25

mol ) was QBEEEd ik el o0 hovs epprpoprd WaS0. hiampb dwasoadded rthar@opBtirat/air e
TLC. After the nethyl ester

dual |y, ; h i t ked b
Deact on welitsi ol BRSVHR VBt b 0% Somutmon st ereibnt Pategion hen vat er
Gicld i ik i el ,acl d ' racted w C.
was added WA tehickddt B TRE! dink 'dgagt of QafG eﬂ%l e}ﬁs\}éﬁl{ t}/a{égaﬁ&ﬁéﬂgact&)ﬁ WA O er

The organi ¢ phase was washed 3 tines w ura

MySO4, andombleicsol MeractamswaBanaiéd RidediG Q. gt TOAPHREAL Glhs AsHefBNg415. 46) .
The foll ow ng conpounds were ;ﬁ(xnt hesi zed by the sane nethod. Table 1-10

Conpound SifeSctvith esqwpied| sali spiutioiR (1GOCIo8sr QS WHzind déit asoleng 4485, 46 00
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 L COOMe 18 0.90 (d, 3H), 0.91 (d, 3H), 2.45 (m, 1H), 2.69
/N (s, 3H), 3.05-3.08 (m, 2H), 3.90 (s, 3H),
SN
Nﬁ?\/\ 5.16-5.26 (m, 3H), 5.87-6.00 (m, 1H), 6.47 (d,
H 1H), 7.96 (s, 1H).
Wang403.50 o~-COOMe 8 0.89 (d,3H), 0.92 (d, 3H), 1.89 (m, 2H), 2.27
/-N )
— =237 (m, 4, 2.44 (m, 1H), 2.69 (s, 3H),

s N

[
%Nm 3.10 (s, 2H), 3.91 (s, 3H), 5.20 (dd, 6.3 Hz,
IH), 5.63 (m, 1H), 6.51 (d, 1H), 7.91 (s, 1H)

Wang417.52 S cooue 5 0.89 (d, 3H), 0.93 (d, 3H), 1.55-1.64 (m, 4H),
N 1.97 (m, 2H), 2.07 (m, 2H), 2.46 (m, 1H), 2.70
AN
:;(NSUQ (s, 3H), 2.94 (s, 2H), 3.92 (s, 3H), 5.21 (dd, 6.0
H Hz, 1H), 5.69 (brs, 1H), 6.59 (d, 1H), 7.9 (s,
1H)

Wang377.46-2 o -COOMe § 0.88 (d, 3H), 0.89 (d, 3H), 2.30 - 2.35 (5H),

=N
g 2.67 (s, 3H), 3.88 (s, 3H), 4.94 (dd, 1H), 5.01
Y\LEW (dd, 1H), 5.19 (dd, 1H), 5.76 (m, 1H), 6.50 (d,

1H), 7.92 (s, 1H)
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NOHO Ove N/ - 6 1.02 (d, 3H), LO7 (d, 3f1), 2.67 (m 1H), 2.75 (s, 311),
4.07 (s, 3H), 5.54 (dd, 111), 7.04 (d, 111), 7.11 (dt, 1H), 7.48 (td, 1H),
7.99 (s, 1H), 8.22 (dd, 111), 8.75 (d, 1H). Wang377.46-0H --N ..) 5 0.97
(d, 6H),1.60-4.89 (814), 2.44 (rn, 1F1) 2.62 (m 1H), 2.75 (s, 3H), 5.26

(dd, 1H), 6.26 (d, 11- 1) 7,97 (s, 1H), VAng389.47 0 /------ NOH -\ ---0
180.94 (Wang@@ﬂ@«@ ) gé\n?l o ] 11115.((1939[{%@922(3131{) 46é§ ?ﬁﬁ 49 25(])-) , 5 24

(cld, IH)|, 5.67 (in, 7 98 (s (s1 BHy) 2.44 (I’YQ11H) 26@d$rpﬁi)ndomd
(0.05nungl) was m xe

vvas addeq to the -res fii ture 9}155 32%‘:]{3[/){5) ﬁféﬁszd@dgg%§§§3ﬁ%ﬁ%3o.8mn?

added thgreto gradually."The reacti 6ﬁ1\ﬁésifﬁ|alﬂe917c(heﬂi)after 1 hour. The

reaction [SgLEgdon Was di tuter w604 ndtdheagueous phase—was

extracted 2 tines with wFt OA;%’F?QZ(%’S%P?%%W%&? (ﬁgﬁgag\@ tinmes
with satyrated NaCt [sol ubd ari ed(soVigy, 2503, (ng13el), 124 (8,3ly,e9 (wajs
concentrated, The m xt vvas puri t hr ou
chr omat ogr aphy( petr ol ey her/ eth éé)gt(ﬁ’t’gp‘(%ﬁg %&E % p85 44 JQI)H)) to obtain
product 21 (WAng537.59), el d v\a@(gﬂ% The foll ow ng compounds were ‘

N
synt hesi zed by the sja met hod: Taple 1-11 Conpound Structure fornula NWVR
(CDCI 3, 366—WHx)—dat'a—Yang5374-59- )0~ N.-COOMe-S(—81.01 (cl, 31-1),1.05

UuU Vi) uatraTvartgo

(d, 3H),1.68 (cl, 3H, 2.59 (11, 1H), 2.7 (s, 3H), 3.88 (s, 3H), 5.46 (m
1H), 5.49 (i rExanhple9:6.97 (d, 1H), 7.41-7.54 (m 411), 7.81.7.83 (m 1H),
7.82 (d, 1H), 7.87 (s, [if), 8.17(s, 114). Wang531.63 Wang517.60 - N-- A5

o N, -COOMs
EDCI, HOBT, molecular sieve o Sy Co0Me

//(L: " = =N
y ofe RmeOOH DMF /ﬁg'

2.37-2.44 (in, 2102 §

s N
&
NH; L
N
14 \Y:LH Riz

Compound 14 (0.04mmol) was mixed with a molecular sieve (100mg) and HOBt
(0.04 mmol). The resulted mixture was added 2 mlL 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’~(3-»dimethylaminopropyl)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 50mI EtQAc. The EtOAc phase was
washed with 100mL water and saturated NaCl solution 3 times respectively, dried
over MgSQOq, 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
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SOCOOME Nj - _----- ...----, HONT- NLOOWE ,- 6 0.86 (in, 31-1), 0.96 (d,
611), 1.31 (in, 411), 1.63 (m 211), 1.67 (d, 311), 2.26 (t, 2H), 2.46 (m
1H), 2.71 (s, 311), 3.90 (s, 3H), 5.25 (dd, 111), 5.50 (in, 1 El), 6.26 (d,
11-1), 7.52 (d, 111), 7.86 (s, 11 1), 8.18 (s, LH 8 0.94 (d, 311), 0.97
(d, 3H 1.25 (s, 9H), 1.69 (1, 314), 2.56 (m 1H), 2,71 (s, 341)/ 3LE|)9 (s,
gy N 0] 752 ,
‘3’“23’5(3 2? (C‘dd%‘"?’il&, §t1'i’\&t 1*\*,\‘;‘;,"22‘3‘%‘:7}1,\';, C‘Do%’ﬁéw%“w&% 0.95 (d] 3H).
097 (d, |3a9ed854% (4. %%y‘&)omz.os §0%71<41;L§H)zoazc(i(mﬁ,,zm@,,xm ;{11 ) 311),
3.90 (s, {3 5.23 (fd, S:41),"¢5. 50 , , e
7.86 Ei 1E)|), 8. 18 Es, - V\ang489.g§]3:}ﬁ>b§l92§ks%n’ g?:s.](ﬁézdﬁif)e%g & CH 6 0. 94
(d, 31-1), 0.95 (d, 3?;[ 0 (t, 3H), R0BOEGIHRHAKI (. U8, (60 (@HH), R. 70 (s,
3H), 3.89 (s, 3H), 5 . 111), 7%%? &@ 111), 6.32 (d, 111), F.53 (d,
1), 7.85 (s, 111). (s, 111) 8185 58-3 NCOOVE 6 0.95 (d,|3H),
0.96 (d, | 3deheShs. By ( 756 13 1]013@16H)11§6£4,8©H) 33"(57)(111 21&212&“ dlll),
. . |311), 3.87 ,
51.6?1),(57 51 %d, 1H),| 7. 84 111) ?38311%13950)(3913;@1§ 3%\&%@12 8H)=R%pm o H 6
0.94 (d, |314), 0.97 (dsf 1 66 j<dd3|m) 28535(C(d| mH) nggg)gdz]ﬁg 4§ | 311),
3.87 (s, |3M, 4.00 , g|d 21 d) 4 (dd dd,
111), 5.47 (in, 1H)), (61)( 11}%1 1(1c9|1 (s |H® 7.87 (s 1H) 8.15 (s,
114) . Vahg555. 58-L i moéh clmg --NA-a 3 1 00 (d, 3H), 1.04 (d, 3H),
1.67 (d, "“é 6-tm—it 4), 278 @ 88 (s 3140,.5 40 (dd, 1H),
5 47 (m | MRS T (d, 113 7020 H 7@4#1) Fieh 8l 26210, 1H), 23697 60( 3H) |
7.88 (s,| HD, 8.71 (S, 1AYSN' ome | (s, 3H), 3.89 (s, 3H), 4.03 (s, 3H), 5.49 (dd,
)/f "o olte 1H), 6.99 (d, 1H), 7.05 (t, 1H), 7.44 (dd, 1H),
ﬂlb 7.96 (s, 1H), 8.16 (d, 1H), 8.70 (d, 1H)
Yaod15 5 J\\rJ<° 5 1.00 (d, 3H), 1.07 (d, 3H), 2.52 (m, 1H), 2.73
/\)\N ome | (s, 3H), 3.94 (s, 3H), 5.40 (dd, 1H), 6.90 (1,
>I 1H), 6.99 (d, 1H), 7.22 (d, 1H), 7.42 (t, 1H),
@3 7.53 (d, 1H), 8.02 (s, 1H),
Wang577.72 o)\f?om § 0.94 (d, 3H), 1.01~1.06 (9H), 1.45 (s, OF),
A 2.39 (m, 1H), 2.66 (m, 111, 2.73 (s, 3H), 3.94
\lﬁ?ﬁ\f (s, 3H),4.90 (m, 1H), 5.15 (m, 1H), 5.36 (dd,
}““B"“ 1H), 7.93 (d, 1H), 8.01 (s, 1H), 8.04 (s, 1H).

Example 10:
O/\gv‘{o
”}I

19

LiOH /H,OMeOH

™y

18

Compound 18 (0.063mmol) was dissolved in MeOH / H,0 (0.8 mL/ 0.2mL).
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Wang551. 62 7IN-IN -0 - ryH N COOMe 7, H 6 0.73 (d, 311), 0.86 (d,
311)g 1.66 (d, 3H), 2.41 (m 114), 2.68 (s, 311), 3.63 (s, 2H), 3.86 (s,
314), 5.19 (cld, 1H), 5.47(m 1H), 6.25 (d, H), 7.25-7.36 (514), 7.52 (d,
H, 7.81 (s, 1H), 8.15 (s, 1 LI) Wang501.56-1 Wang515.-5- 8-4 [1111) o J J

-Ni OOOM o N, I.L.--V El ri kci -NII COOw --, 6 0.72-.0.81 (n 411),22.994

(d, 3H), 0,98 oligfany Vool b 1 e ort e by 2145§ ol
, gt\fgef the res Soljtiogy ﬁj‘&’ q]Q) H g (eﬁ]xq}qy BOH 5:]_1241)11 )7 54 (d,
(Lls-l) 7. 84 v(/a&adé@ tgté%olqhé %ystérﬂ)was }QQte gd %%@%}iag édf%%tgﬂj é@thg 2|;)|_|) 5. 22

2.16-2.32 (41-0, 2.44 (IH, 2.69 (

(dd, 11-0;&cb2 fian tradk’bfl)by BLGIBA@QI tﬂe| ﬂnéthyl?eq@ rée@tmﬁ-ld)as Cngﬂste(lsthcll‘l) 8.16
(s, \Wang555.58-.1 | oi GOtile , 81.02 (d, 3H), d, 3H).1.68 (d,
31-1), g%‘%ﬂ?ﬁ S0 ‘liljm was mce@rat%)hensva%wsqddm-@o dﬁﬁ@é@l&lf%to(ﬂcfdlﬁy 2H) 7.15

ddd 111 7 7.45- 7.51 (m | .52 (cl,
( - 87)“?th H%g %xtrage%gz ﬁiggcj_ 1?19@ §1gf1710 @msq 2y Whpg%ﬁgﬂrgq_s_ wlt@
saturated NaCl, dried over MgSOq, and the solvent was concentrated to obtain product

19 (Wang415.46). The following compounds were synthesized by the same method.

Table 1-10
Compound Structure "H NMR (CDCl;, 300 MHz) data
formula
Wang415.46 o \m{o 6 1.02 (d, 3H), 1.07 (d, 3H), 2.67 (m, 1H), 2.75
stHW oH (s, 3H), 4.07 (s, 3H), 5.54 (dd, 1H), 7.04 (d, 1H),
Q
u»’(( %OM" 7.11 (dt, 1H), 7.48 (td, 1H), 7.99 (s, 1H), 8.22
(dd, 1H), 8.75 (d, 1H).
Wang377.46-OH o Mo 6 0.97 (d, 6H), 1.60~1.89 (8H), 2.44 (m, 1H),
,\
S/jq/\N OH 2.62 (m, 1H), 2.75 (s, 3H), 5.26 (dd, 1H), 6.26 (d,
‘7/2; P 1H), 7.97 (s, 1H).
H%
Wang389.47 ij o 6 0.94 (d, 3H), 0.97 (d, 3H), 1.88-1.99 (m, 2H),
s/\H\N *{OH 2.31-2.33 (m, 2H), 2.37-2.44 (m, 2H), 2.46-2.53
=\ _ p
>MzNJ8@ (m, 1), 2.75 (s, 3H), 3.14 (s, 2H), 5.24 (dd, 1H),
H 5.67 (m, 1H), 7.98 (s, 1H).
Example 11:

¢}

0
X
Oi)(ﬂ/gro NaHCO, ElOAc/H,0 O%JLNLIKO
ﬁ? N\/) . coc . ,/2:” H N\/e
S_ N COOMe Rio

S N o
\g% \TINJKRTO
20 H

21

COOMe

Compound 20 (0.05mmol) was mixed with NaHCOj (0.5 mmol). H0 / EtOAc
(0.2 mL/0.8 mL) was added to the resulted mixture, and acyl chloride (0.075mmol)
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8 0.94 (d, 311), 0.95 (d, 31-1), 1.55 (m 3H), 1.68 (d, 311),
1.72-1.92 (m 5H), 2.47 (in, 1H, 2.61 (m 11-1), 2.70 (s, 3E), 3.89 (s,
311), 5.24 (dd, 1H), 5.49 (ni, IN), 6.26 (d, 1H), 7.53 (d, IN), 7.84 (s,
11), 8.17 (s, 1H) Wang543.64-1 wIN =Pi1-1 come N'YCE) H 6 0.93 (d, 3H),
0.95 (d, 3H), 1.26 (m 41- 1) 150(in 211) 1.68 (d, 3H), 1.77 (m 2H)),
1.88 (m 2} 47 (m 1H), 2.70 3H), 3.88 (s, 3H), 5.24
(dd, 111) " aﬂéed(‘?r?"%ﬁgfﬁ ually, 5@ ’(eacﬂomyas Cme%ef{ ﬂf(terll-i)lourﬁlmeécslonll4) 8. 17

(s, 1|-|)SO IN1IM, Cl COO 13 C112012 COOwe

N e b POREA e b CLCO0 R > GRAZERE O

C 1 12c12 EBAQITPACaihabhes 0k Ecbritinddc Gl b (Rt BithsdifAlod 18fiGEIAG, M nut es,

N- net hyl - nor hollneﬁ&% (0.075 rrm)l) and i sobutyl | oraf ormate

(Cl(IlOllBG»leﬁ{) oveeHly oﬁlﬂ)d tber@)l‘adde&ds tchigreet 0ed. rﬂ“}mummura'h;eaa Ssilified was

pr oceeded for hha f a ur 33&% und 20 (0.05mml) was added thereto. Stir

was conti HESED |ipgy OIEVQ%I@PH ofruk S sesiaie Gioberearte &1Yrtadual |y, The,

reacti on wgsist nched with water after the

reacti on was ngf)%%lts?tjle@%%hsj ?%%éﬁ@&mg%e&ﬁla&u@fw EHRBRY " he or gani ¢
dried over MgSHM and

phase wasswashieet i thb sgad medbed salt sol ution,
concentrated. The m xture was purified through colum chromat ography

Ni mom) Ni

(petrol eum e;hbqr/ zt hyl acetate (volume ratio 1:1)) to obtain product 22
(Wang529_6 yield was 50% The foll owi ng conpounds were synthesi zed
by the spfempewnbd: [Bahicearkfddnula | 'H NMR (CDCl, 300 MHz) data
Wang537.59 JY 18 1.01 (d, 3H), 1.05 (d, 3H), 1.68 (d, 3H), 2.59
,_(} (m, 1H), 2.7 (s, 3H), 3.88 (s, 3H), 5.46 (m, 1H),
COOMe
\\/VL 5.49 (m, 1H), 6.97 (d, 1H), 7.41-7.54 (m, 4H),
7.81-7.83 (m, 1H), 7.82 (d, 1H), 7.87 (s, 1H),
8.17 (s, 1H).
Wang531.63 0 0.
%N)\N J\/o 86 (m, 3H), 0.96 (d, 6H), 1.31 (m, 4H), 1.63
f H N / (m, 2H), 1.67 (d, 3H), 2.26 (t, 2H), 2.46 (m, 1H),
d N COOMe
T’I“ PN 2.71 (s, 3H), 3.90 (s, 3H), 5.25 (dd, 1H), 5.50 (m,
H 1H), 6.26 (d, 1H), 7.52 (d, 1H), 7.86 (s, 1H), 8.18
(s, 1H)
Wang517.60 o .ON # 8 0.94 (d, 3H), 0.97 (d, 3H) 1.25 (s, 9H), 1.69 (d,
= [ 7 .
S{“ﬁ H N%oom 3H), 2.56 (m, 1H), 2.71 (s, 3H), 3.89 (s, 3H), 5.24
\ka (dd, 6.0 Hz,1TT), 5.49 (m, 1H), 6.30 (d, 15), 7.52
H
(d, 1H), 7.85 (s, 1H), 8.17 (s, 1H)
Wang475.52 JY?N o 8 0.95 (d, 3H), 0.97 (d, 3H) 1.69 (d, 3H), 2.08 (s,
M}N H Ny 3H), 2.42 (m, 1H), 2.71 (s, 3H), 3.90 (s, 3H), 5.23
d N o COOMe
\(;LN Q (dd, 1H), 5.50 (m, 1H), 6.39 (d, 1H), 7.54 (d, 1H),
H 7.86 (s, 1H), 8.18 (s, 1H)
Wang489.55 P
g ] )——\%N L’ro 8 0.94 (d, 3H), 0.95 (d, 3H), 1.70 (t, 3H), 2.30 (q,
FX—N Ho Ny 2H), 2.43 (m, 1H), 2.70 (s, 3H), 3.89 (s, 3H), 5.24
_N COOMe
S ¢ (dd, 1H), 5.49 (m, 1H), 6.32 (d, 1H), 7.53 (d, 1H),
N
H 7.85 (s, 1H), 8.17 (s, 1H)
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7.51 (d,
0.95 (d,
(ddd, 2H)
N)C --%

e
Ty

COONMe

1H), 2.70 (s, 3H), 3.87 (s, 3H), 4.00 , 4.07 ( dd,
2H), 4.59 , 4.64 (dd, 2H), 5.26 (dd, 1H), 5.47 (m,
1H), 7.28-7.34 (6H), 7.51 (d, 1H), 7.87 (s, 1H),
8.15 (s, 1H).

Wang555.58-L

8 1.00 (d, 3H), 1.04 (d, 3H), 1.67 (d, 3H), 2.56
(m, 1H), 2.70 (s, 3H), 3.88 (s, 3H), 5.40 (dd, 1H),
5.47 (m, 1H), 7.07 (d, 1H), 7.20 (dd, 1H), 7.40
(dd, 1H), 7.53~7.60(3H), 7.88 (s, 1H), 8.71 (s,
1H)

Wang551.62

§ 0.73 (d, 3H), 0.86 (d, 3H), 1.66 (d, 3H), 2.41
(m, 1H), 2.68 (s, 3H), 3.63 (s, 2H), 3.86 (s, 3H),
519 (dd, 1H), 547(m, 1H), 625 (d, 1H),
7.25-7.36 (5H), 7.52 (d, H), 7.81 (s, 1H), 8.15 (s,
1H)

Wang501.56-1

8 0.72-0.81 (m, 4H), 0.94 (d, 3H), 0.96 (d, 350,
1.48 (m, 1H), 1.67 (d, 3H), 2.45 (m, 1H), 2.69 (s,
3H), 3.87 (s, 3H), 5.24 (dd, 1H), 5.48 (m, 1H),
6.60 (d, 1H), 7.54 (d, 1H), 7.84 (s, 1H), 8.16 (s,
1ED)

Wang515.58-1

oL

COOMe

8 0.93 (d, 6H), 1.67 (d, 3H), 1.96 (m, 2H),
2.16-2.32 (4H), 2.44 (11, 2.69 (s, 3H), 3.09 (m,
1H), 3.88 (s, 3H), 5.22 (dd, 1H),5.52 (m, 1H),
6.16 (d, 1H), 7.52 (d, 1H), 7.84 (s, 1H), 8.16 (s,
1H)
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Conpound Structure fornmulaH NVR (CDC13, 300 MHz) data WAang529.61-2 ---...

“NH, A -1 COOM 6 0.92. (d, 3H), 0.96 (d, 3H), 1.68 (s, 3H), 1.69
1.80 (s, 311), 2.50 (m 11-1), 2.71 (s, 311), 3.03 (d, 211), 3.90
, 5.22 (dd, | H, 5.35 (in, 1H, 5.50 (in, 1H), 6.47 (d, 1H)),
1H), 7.86 (s, IN), 8.17 (s, 114). Wang501.56-2 60.94 (d, glbé)’
1688-6d 02,47 (rn g.}P})y ( .
?k%rfggg (s(,B 3H)H)¥K 111%5(%‘U ?6{&1 34 Gf/gd %{) ?%H , 6.42
H (d, 1H) H% '3§8, {86 (d:l—bH)S’Z il7(rsﬁ 1HEJZ)69 “aPIgH15. 58 2
204540331, © 93&3‘;’ 804535 3y ¥ (@& AY; 2080 B4 a2 & 10 (5
' ’ ’ 1H), 7.51 (d, 1H), 7.84 (s, 1H), 8.16 (s, 1H)
Wang581.64 § 0.94 (d, 3H), 0.97 (d, 3H) 1.66 (d, 3H), 2.55 (m,



111), 5.06 ( d,111), 5.24 (dd,111), 5.49 On, H 111),5.81(m 11-1),6.35
§3jm§, 7.52 Ed,lH),) 7.85 (s, 114), 8.16 (s, 114) \4ng543.64-2 .N-1. O
NH 8 0.94 (d, 611), 1.60 (s, 3H), 1.64 (s, 31-1), 1.68 (d, 1---N _(

COOMe 31-1) 2.28-2.38 (4H), 2,44 (m11l1), 2.70 (s, 311),  3.89 (s, 311),
5.09 on, 111),5.24 (dd, 114), 5.49 E (in 1H, 6.31 (d,111), 7, 51(d11)
111), 7. 85V4r554.34. 1115 1.0 1784 () GHC1 (Ger311)

0. 9%3 (d. 3H§I,%51. 69)( %xfiﬁ # %Q/Zﬁ é?—i) )y %Y% @3 t#]
2.49 (m [11-0, 2.71 ? (i, LH). 2.70 (s ) 3.88 (s, 3H), 5.46-5.54 (mn,
C°°Me 2H), 7.15 (ddd, 1H), 7.26 (1d, 1H), 7.38 (dd, 11])

\l )KQ 7.45- 7.51 (m, 1H), 7.52 (d, 1H), 7.87 (s, 1H),

8.06 (td, 1H), 8.17 (s, 11)

Wang529.61-1 *\ Lr 5 0.94 (d, 3H), 0.95 (d, 3H), 1.55 (m, 3H), 1.68
(0]
1/L (d, 3H), 1.72-1.92 (m, 5H), 2.47 (m, 1H), 2.61
;1 %M | (n, 1H), 270 (s, 3H), 3.89 (s, 3H), 5.24 (dd, 110,
5.49 (m, 1H), 6.26 (d, 1H), 7.53 (d, 1K), 7.84 (s,
1H), 8.17 (s, 1H)
Wang543.64-1 L 9 8 0.93 (d, 3H), 0.95 (d, 3H), 1.26 (m, 4H), 1.50
g Bl (d, 3H), 0.95 (d, 3H), 1.26 (m, 4H)
D, 2w, 168 @ 3D, 177 Gn, 28D, 188 (m,
COOMe
:I“;f 121, 2.20 (m, 1H), 247 (m, 1D, 2.70 (s, 31),
H ko 3.88 (s, 3H), 5.24 (dd, 1H), 5.49 (m, 1H), 6.25 (d,
1H), 7.53 (d, 1H), 7.84 (s, 1H), 8.17 (s, LH)
Example 12:
JY | A, JY
NMM, CICOO'Bu / CH,Cl, ﬁe =N
d /N coonne ’ R”\g/o“ vy, COOMe
\TINHZ \g
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 EtOAc. The organic phase was washed
with saturated salt solution, dried over MgSO4 and concentrated. The mixture was

purified through column chromatography (petroleum ether/ ethyl acetate (volume
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N C13 311), 3.12 (s, 2H), 3.89 (s, 311), 5.23 (dd, 111), H5.56 (m 1H),
565 (m 1H), 6.46 (d, 114), 7,50 (d, ~ 1H), 7.86 (s. 114), 8.17(s, 1f1)
Wang555. 65 jj, 8 0.91 (d. 3H), 0.96 (d, 3H).1.57-1.65 (m 4H), SCOOVE 1.69
(d, 311), 1.99 (in, 211). 2.07 (m 2H). 2.51 (in,  111), 2.71 (s, 3H),
.95 (s, 2H), 3.89 (s, 311), 5.22 N H (di!, 111), 5.51 (di, 111), 5.70
(m 111), 6.52 (cl, 11-1) . 7 d, 111). 7.86 (s, 1H), 8.17 (s. 11-1
Exanpl e 1:%:9&0 3 lizrtf% fﬁgégbpl)ﬂum ?‘2&“&5@29 o 72&/L5,FheH@)é V‘f%l@g"}&a?h% fodlpwinz0at

Conpound  20mbBuRR IRHNG LK M‘%ﬁb i i .ol ecul ar sieve (100ng) and HOBt
(0.023 runol). The #Hggulge n?x%(eﬁ%gx\@v\ngés?ho?dded 1 n treated DMF, cooled in
ice salt batcﬁi)- 18C) and stirred for 10 m nutes. Subsequently, conpound 37
(0.023mml ) legldfed thereto. After stir was continued for hal f an hour,

N- et hyl NLGmiioimtny T Bo-RARFa8Mh bR PO TIRIe D0 iP5 25 ot —wes added
to the system The r am‘li an pr oc%ede,gﬂtz%ﬂgg§yﬁ*or %‘%’@aﬁ our in ice salt

bat h, and W#&533/&t-2n) vvasjjr‘:/ga ed to 1oom2(emier abei(de 3gy,adssak) ), Mg @r | t he

reacti on{was conpl etled, %t eﬁysyg em iJ.ut ' Et 0Ae. The organ|c
phase was washed vvithgw%t er an?{o%t ﬁ@?’gogoll@é%)&$%ad#i§ﬂG%e%H), 303
respectively, dried O%/ﬂéﬁ({ fvligSHA, anpdi,bhg 359l (v,ent), m(dgpnq)gggs%,eg{)y The

m xture was purified r;‘pﬁﬁﬁ/col um mat ogr aphy (petrol eum et her/| et hyl
acetate (volume ratilo 1:1)) to obta g%?‘&db@% 6?3 (%’V@ﬁg?ﬁ.(@}dﬁ} Féfe(syj el d
was 97% | The fol |l owilng conpounds wef eHgynyhgsyged by the sanme nethod: Table

1-13 Wang501.56-2 N ON JYO 5 0.94 (d, 3H), 0.95 (d, 3H) 1.68 (d, 3H), 2.47 (m,
Da R 1H), 2.70 (s, 3H), 3.08 (ddd, 2H), 3.89 (s, 3H),
SN 9 . “OM | 5.20-5.28 (3H), 5.49 (m, 1H), 5.96 (m, 1H), 6.42

Wiﬁ h (d, 1H), 7.52 (d, 1H), 7.88 (s, 1H), 8.17 (s, 15).
Wang515.58-2 . ,ON JYO 5 0.84 (d, 3H), 0.95 (d, 3H), 1.68 (d, 3
SFN'—*N H b&{oom 2.39-2.47 (SH), 2.70 (s, 3H), 3.89 (s, 3H), 4.99
AN (d, 1H), 5.06 ( d, 1H), 5.24 (dd, 1H), 5.49 (m,
Y\’(SW 1H), 5.81 (m, 1H), 6.35 (d, 1H), 7.;2 «, l(H),

7.85 (s, 1H), 8.16 (s, 1H)

Wang543.642 | )\N g 1, 5 0.94 (d, 6H), 1.60 (s, 311), 1.64 (5, 3H), 1.68 (d,
sf{o "N | 3H) 2.28-2.38 (4H), 2.44 (m, 1H), 2.70 (s, 3H),
Y:LﬁJ\/\)\ 3.89 (s, 3H), 5.09 (m, 1H), 5.24 (dd, 1H), 5.49

(m, 1H), 6.31 (d, 1H), 7.51 (d, 1H), 7.85 (s, 1H),
8.16 (s, 1H).

Wang541.62 ] MN 1, 8 0.92 (d, 3H), 0.96 (d, 3H), 1.69 (d, 3H), 1.92
{N H s&/coom (m, 2H), 2.29~2.39 (4H), 2.49 (m, 1H), 2.71 (s,

\S‘;(N ¥ 3H), 3.12 (s, 2H), 3.89 (s, 3H), 5.23 (dd, 1H),

H 5.56 (m, 1H), 5.65 (m, 1H), 6.46 (d, 1H), 7.50 (d,

1H), 7.86 (s, 1H), 8.17 (s, 1H)
W, . P
ang555.65 OJY(NJ\,/ 6 0.91 (d, 3H), 0.96 (d, 3H),1.57-1.65 (m, 4H),
HoN 1.69 (d, 3H), 1.99 (m, 2H), 2.07 (m, 2H), 2.51 (m,
\;Nw 1H), 2.71 (s, 3H), 2.95 (s, 2H), 3.89 (s, 3H), 5.22
H
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6 1.04 (d, 314), 1.06 (d, 314), 1.50 (s, 9H), 1.70 (d, 3H), 2.67-2.72 (n,
1H, 2.72 (s, 314), 3.90 (s, 311), 5.39 (dd, 1H), 5.51 (m 1H), 7.42 (dd,
1H, 7.53 (d, 111), 7.81 (s, 1H), 8.18 (dd, 114), 8.86 (dd, 110, 9.08 (d,
114), 11.01 (s, 1H. 8 1.04 (d, 31), 1.05 (d, 314), 1.70 (d, 314), 2.71 (s,
314), 2.68-2.74 (In, 1H), 3.89 (s, 31-1), 5.45 (dd, IH, 5..50 (m 1H),
7.47 Odd,f 11-0, 7.55 (d, TH)y, 7.86 ( 114),
8 20 (dd| 1H. 8 60 (ddd. 11.1). 8. 1t 4ty il mﬁ 538, ZII’H’Lc?oézb%j hd 24
(0.023ntmol) was mxed with a nol ecyll '@ﬂhﬂeﬂD1@6@ﬁ9IHhQIFmBﬂHQO 028
nnDI) The resulted mxture was added I nttreatedDbDNF——cooted—+n e salt
bath (-180) %gg stirred for 10 m nutes. Subsequently, egC|ne net hane ester
(0. 023nnDI) WYLy thereto. After stir was continued for hal f an hour ,
N-et hyl N - ( 3-di met hyl am nopropyl ) car bodiimde (M) (Q, 025 rtunol) was
added to the sy The reaction proceeded to rea ‘% alf an hour in
ice salt bath, %ﬁﬂ‘ e systemmas hestedoldor #eom t e gradual |l y.
After the reag: i on ormpl.et e t-he—system-was di, Et OAc. The

or gani ¢ phase S washed wi t h wategg,,and saturate qutlon 3 tines
respectively; ed over N4gSH4, and the sol vent centrated. The

m xture was purife@ped t hrough co¥unm chr omat ogr aphy e§;WWEUn1ether/ et hyl
acetate (volunme ratio 1:1)) to obtain product 25 (Vﬁng 15.84). The

foll owi ng conpounds were synthesized by the sanme nmethod: Table 1-14

Conpound St r Gempeuwndt 3} (P28 nimd]) MR 10i8BOVEth Bdldvhiz) sidad momfggaa@ 22
- W ang60 HBoc,) McQOC N 5 0.90 (d, 311), 1.00

(d, 311) %ﬁéhﬁo 0% mygph) Tﬁﬁfﬁ‘é%“‘f‘(idz"xﬁ)fe s adz?eﬂd iphnirepiey DME zeoled in 314) 3. 76

3h), e A9 & 0 326,
(5 305 1806 Bwcs 49 0 0 gl by Sdiphpllos D) ) 128

LIN NI WJ(@@)2)12HM30\@£§ &lded erdiel, ARl J)ir was Séhtibbed BHhalf hn 3ur Nety) » 1. 60 (d,
3H), 2.46 (n, 111), 2.58 (t, 211), 2.66 (s, 314), 3.61 (t, 311), 3.64 (s,
311), 4.99" (érﬁlmitmlﬁmlr@psmyk)@ﬁrbqﬂmyde EERAT) (021 Tabdl) Wasddddéd to Hhg, 7. 56 (d,

111), 7.84 646.28 19r |-sr-NMO0 --NH N
NI | )Boc( ) sqyﬁ}é’&?o?:hegp%c"% P(‘Efge‘@iil)m feﬁ“sfgf lglagf anzpyy n lcqsraltépatsh;andgmqyystem 59-1.69 (m
611), 1. | 4 3 37
ST 3 (g oo ginfines Dbl 0 Gl 7

1H), 7. 53yften vildd)dilutedSitl SEt(lAé’r)TheSor%Qu(( ghasél- s %E}Q@%thz 6w§cexNaﬂdt 171 IN- Q)
\' I HN NHBoc, C%#4 MeOOC 8 0.86 (d, 31 d, 314) 914), 1. 59:

(d, 341) saprasal Na@solution 4 Tithes 12&p2@1v(ety, d@2dMgver Mgsm,(am tﬂld'&)lveﬂt 65 (s, 314),

3.51 (In, 211?1 Cg ngx 311), 4.90 (n, 11-1), 5.33 (d, 11-1), 5.39 (n,
111), 7. (jgnc(eB ate 'l%é 1-;(%1)3@; wegj pu111|1.®d through chgmn :pml_olr)atogglpbg (Qegolellm 1).

Wang618. 2hey/ Ietl{yﬁzceta‘te (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 (CDCls, 300 MHz) data
Wang715.84 2 8 0.93 (d, 30), 1. , , L. , 3H), 1.
}E\.ﬁﬂ f@ « BH)( 144) (s 0901L1()C1 13 1;13 (110335) 32113)81 ;
dn COOMe ’ > ’ > ’ > 2:38 (m,
Y\LEKN/CS 1H), 2.72 (s, 3H), 3.90 (s, 3H), 4.90 (m, 1H),
%NHBOG 5.14 (d, 1H), 5.37 (dd, 1H), 5.50 (m, 1H), 7.52

(d, 1H), 7.88 (s, 1H), 7.90 (d, 1H), 8.03 (s, 1H),
8.18 (s, 1H )
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9:-."Ni----<)ys , NHN.--1) --NH Boo 0 )3 Me0OC 6 0.87 (d, 31-1), 0.96
(d, 311), '1.40 (s, 91-1), 1.60 (d, 311)1 87 On 2H) 2.32 (t 11-1) 7 di .
(Inlli)266 .,.,"..,,,-,," (s, 3H), 3.41 (n, 214), 3.61 (s, 311), 4.91 (in,
11 1), 5.30 (n, IH), 5.40 (in, 11-1), 7.11 (br, n, 7.54 (d, 11-1), 7.82
(s, 114), 8.08 (s, 1H). Exarrple 15: Acetonit le (O. 08mm|) was di ssol ved
in THF (2mhnges3cool ed at 8G and afgqeh QW T ol M iL 17'd '
reaction vvas)gconduct ed H0y 40\ nut es. D( Lflé gé OP)Oémng% m dded to
the system and readti of Waé8 eghduct @Hﬁ%&) 25’82f72 (fﬁhéHD%%Z (soﬁHWa?s9t(ﬂuEtngR§d
wth saturated NRICl| a&ftver an hége ,
dried over MgSai and %at ed. Tﬁéﬁn}'xt’ur }i\ﬁag’ﬁﬁ gg »ch\Aﬁj‘a’h col um
chromat ogr aphy ( pet rjol'gum ether/ etéhylﬂ),féét(a;t H{L\'/?f%qﬁglofg)am (adlj%a '28
obt ai n product 27. The yield was 56¥ % :
31-1), 1,07 (d, 3H).| 2.58 (m 111) %E“l/%id%é Bl lds, 1 5.147 (dd,
1H), 6. 93WedgS38HE, 7 44- 311),| §183d-BH, (aﬁgd 3?—’1)91476@ 31115")2071b<arm| e
16: Conmpound 28 (10e om xed with K2CO3 %0 e I[Iesust ed
m xture Mas di ssol ved i ~“BorL 2012(S Al S btife, 12@ (31 16g¥Hnest addled
thereto.| The progregssofv eactl ©no dtlr@cgggl(rgyl )L§:47;§(!m=a ﬁﬁggt |53{l1 slo ution
was concentrated, th ;Led t hriou c¢ol um chr'oma ro eu(r)n
ether/ ethyl acetaté¢ Q']:Ju\@ratl 0 ?1.@2(%7 8§d$oﬂi)aﬁr87r;(thdbﬁ,t8 B’D(SQyHQIg 60%) .
The fol ljowi ng conmpouinds wer & obt ain at1 1d 6g :
Compound_Structure fformula H NMR (CDClS()é 33@ g/ﬁlg? ge@ gig (gig s\ 2";--c(s/
NN 61.41(t, 3H), 4.43 (q, 211), 8.18 (s, 1IH), 8.23 (S, 11I-1), O000EE 8. 85 (s,
111) . Vang25&xsaphe i@y -# 8 1.3 (t, 311), 2.78 (s, 3H), 4.34 (q, 2H, 8.20
(s, 111), 8.85 COCOEt (s, 1H).
EDCI, HOBT, J
H molecular sieve, DMF _
H {
HoN"COOMe
HBoc
24

Compound 24 (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, glycine methane ester
(0.023mmol) was added thereto. After stir was continued for half an hour, N-ethyl-
N’»(Bmdim@thylaminopropyl)carbodiimidc (EDCI) (0.025 minol) 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 MgSOs, 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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Exampl e 17: TFA(trifluoroacetic acid), pyridine, CH2C12; | x4N NCI
/ di oxane, thiophine-24orinic acid, EDCI, DVAP, DVF, C. 113X, tol uene/ DVSO
d: PCOC 3 Compound 31 (1.24g), conpound 32 (0.82 nl), pyridine ’
(1.6Im) and 100nil., CH2C 2 were m xed, then TFA (0, 75m.) was added thereto
at 10C. The reaction was conduct ed for 2 hours while maintaining this

t enper at Ur€ompdifa T &rﬁ%ﬁ{»eeﬂ?ﬂ« eﬂ%— 'Rt@r]]jé(ﬂuf%b& f?ﬂfi nature-to-react. The

progress lof reactioh was tra Peaction &8l uti on was
concentrcﬂ¥@¥§ﬂ@2@lssol 1 0| 6 H190, (dPABDA, 108t H)WAg4 addeiy Toe(e] o, then

acidifieq V\nthINhydr cldﬂ OmL, 4. .Th 0 se was separ at ed.
The organi c phase asf ng%)(%ﬁ(%olﬁg Zgﬁﬁﬁﬁég 1 3ot 1% | on,
dried over MySO4, d?ghe org@'cb @hasie, Mﬂ$aﬁqm9§ﬁ26ﬁﬁadﬂ §m¢oﬁ1mmw e was

t

purified|through caol zga p% rol eum et eth acetate
(vol ume rfatio 3:1)) a| I corrp db3 %17-%%@5,1?197.7&7(1(86@ ».8.Bofppund 33
(650ny) was m xed th solution ({7/im) of 4N dioxane in hydrogen ch|oride
at O, Tr%vmngrncc reaction-was tracked hy TILC After the react|on was
conpl et ed, {“ﬁé 4‘%%0“ onks %on Vi 8- 82 dACEHAL PRO&d D, bbA & AHY,Hes0 (d,

i nternedijate. The i|nte Dﬁl/ﬁaN(QMS3}@ )ﬁ% %Mptlﬁ&ltﬁeé)ghﬁgc%ﬁgffsr ggp\ﬁéc (;I L)

(241nyg), |EDC 1(392 n%%
T eact F \ATds Iixb)mmﬁ@-t(ed%@t 490 @ 1 Hyypeadoy rig]), and

was added t hereto.

tracked by TLC. Aft I‘Wﬁ"ggét ?ﬂgz | t i | uted
wi th 100|inL EtOAe.| The oreganl o phase?v\ias s"h éwe@y@ﬁﬁ}\%gm wat er
and 50nL| saturated|NaCl sol ution rleH;)p&OB(s;eHy dri ed over My. SO4, ahd the

oncent bat ed Th through-col um

gL?g%tc og?ggﬁ@&%e; r (;I/(?&M hey / e@@? (‘%3@ é)tég) WE%%? Qsa%}i[)ol PP 199 t o

obt ai n cpnpound 34 |(220Ngy. ¥ rrpc(tnn<5H341 69@[}9&){)\/\@29(112;1&}1 zvugt(th m;x (77.5

ng), thel m xed sol yedt yof toI

t hereto.| The reactio 2 EFP @dﬂfwg é) fﬁ)ifrgne?tH)S@)@ (% ﬁél)s‘b?ﬁ Gnav\as
renoved py vacuum {i he 1) $.0208, 5di rHtl Wi L et hyl
ether, washed 3 tines W|th 50 nm_ sat)uratg M@s k 6}9 |on(Hl 3%9 7353 over

MySO4. The organi c|phase was concéﬁtlﬁﬁtéa‘*fsﬁ)lﬂbﬁdplﬁs éH}rpound 35 (80nD).
Conpound] ®and625 was maed W T The
00 o) méﬁ R (C SN CAC M R T RN

progress; of reactipn ked |b sol ution
was pourjed into 50| nmL_gat w at-ed sé%uhﬁbdéér(ﬁnoﬁé},éwlt\iamm (®ol1HED,i jon of
0C. POCI|3 was renpyeg.NThen f tan S..extr.act 50 t hyl
acetate,| washed 3 [i mesumhd O rh?%(sga U%%ﬁéll\‘é@ﬁgofg% (Mohﬂ) fr?oné“ gver
MySO4, dnd the orghniic pHdXE was deceminaqu53§m@ D {100 €bves), puyyi|f i ed

t hrough |col umm chr pmat ogr aphy (p¢ t((ggh? h&i hyI acetate (voluyne ratio
2:1)) tdg_obtain pr oduct conmpound gﬂ%}) )a 6‘"’ hid). 3733 Conpound

37 (LanmfiWangss$8.ds ssol ved Pnyclic 1bco)rm]t(@1agg9 01962((15@1{1}))184'0)(& gﬁﬁgbfms
added thereto. The re@u I\?@xt was stirred over nlg
t enperatlure. After tpgﬂﬂeéi:t >6ff1l|t1| s s Dty 2y 7-44 (mdifé)hﬁéﬁtt hane

was added thereto, CamNoRgnzeNgn VA, ggg%dﬂ{fmtﬁv&aﬁlh?} gsul ted

m xture (was sti rred Hmver)ajb hour s  at room t'enper at u \s added
thereto, extracted 2! ti %690\% h pP-efi(emdthahtd (ITThléI)o?’éhﬂvrcrr@,hé@é(dms washed
2 timesiwith 1IN hydrochl oric aC| dlﬁﬂdg%(glllﬂ_ﬁ%w hpaturated salt water,
dried over—MgSO4,land the organic phase was ‘concentrated. The ni xtdre was
purified through colum chromatography to obtain product 38 (C343). The

fol | owi ng cdipeerddSwer e synt hesi zed by the sane nethod: Table 1-17
Conpound Structure for a 114 NWR (CDC13 300 MHz) data C357 C267--r-s
C343 .s. -4- Cs Gt -\ Ph s "ONu2 /r coN|n102(d J - 6.6 Hz,

—
—_

M), 2.04 (m 1H)), .,'N(d / fm}mz”*g”ngll) qd = 6.3 Hz, 211),
7.34 (bm 514), 7.85 =33 Hr—21% (d J - 6.( Hz, 641)
2.02 (m | Id), 3.28 - 6.9 Hz, 211) 5. s, al), 7.43 (d, 1 = 3.0,
Hz, H), 7.88 (d, J= 3 111). _  1.02 9L 6.6 Hz, 6H), 2.04 (m
114), 3.31 (d, J 2 H@ 4.64 (d, 1= 6.3 Hg, 211), 7.34 (bm 414), |

7. 211),
7.85 (d, J- 3.3 Hz, IF!). C295-3
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0.93(d, 1 =6.6 11z, 6H), 1.90 (in, 114), 2.84 (d, J = 6.9 Hz, 214), 3.02
(s, 311), 3.09 (s, 3H, 7.39 (d, J = 3.3 Hz, 1H), 7.82 (d, 1= 3.0 Hz, 1H. -
C281 el s oNfrmi \\N e 0.98(d, 1 - 6.6 Hz, 6H), 1.99 (m 1H), 2.98 (d, J -
4.8 Hz, 3H), 3.26 (d, J = 7.2 Hz, 214), 7.42 (d, J = 3.3 Hz, 114), 7.44
(bs, I h), 7.85 (d, J = 3.3 Hz, 11-1). C310-4 0 1.00(d, 611), 1.42(d,
6H), 2.00 (iij, HO. 112 (d, 3H), 5.29 (in, ITl), 7.45 (d, 1H), 7.86 (d,

I H). EXMER0HE: € 08mmeth wes Bligselvidrém tAIF Exdnphenldd aantdChegatitis B
virus (TRW activity test 1. Object of the experinent: The synthetic

conpounds a¢dedt hutyBitkigant0.1mwebt i Bre acetiscresneshdiaed tbei 10 antuehepatitis B
virus (HBY). activi The experiment includes testing the cytotoxicity of

t he test %%8%%% yﬂa%"f‘ﬂé Wg? fedad tgfihg pstepe and reavhsourmiscondudatatet i on of
sur face apfgjoé;eﬁ and core antigen of hepatitis B virus and on replication
level of Vi%rus NucPeiog “éaéi%C?@%Rﬁl\)"vﬂihrﬁaﬁmwdrlﬁawééftpr prelaie Byxpepitment . 2.
Principle of t heﬁﬁxgeri ment: Hepatitis B virus (HBV) transgeni c human
hepat oma ¥4t &S B B0 fp.efyispl gver BVigidi andl icoecenteel. Shereteurhepat i tis B

Vi rus pargj S taini ng antigen and I i nto super nat ant when bei ng
cul tured. b ﬁr?ﬁealjrll]%@%ﬂa@ | onngl(l:)]HD m&k’gﬁpw gPet%és‘?tgqrﬂéﬁ%g AtedHe JVeIpmE| | sAg,
HBCAg andravib ral)) RNGoiBiI Gl k2. MBI &k s 1sBL O BBRS RN ANt et e detected
and are conpared with ﬁe cont ent sﬁ%? V@Sr?t@éb “g@&%ﬁ@ﬂbﬂ“\gf gs, so that
the anti vl.pald,adbi Vot yd.ail) Rsgqanponntss of e, Br@sent siav@at igp can be

3

measur ed 6318 ﬁll as the cytotoxic effect of conmpounds of the present
i nvent i o2 ik Ltk - £ ShGEN T-83-7 8A (YD, T Ré(scBifpounds of the present

i nventi onwhi ch caused 50% of cells dead and was neasured with MIT net hod
was CC50; a”ﬁxhﬂ?le"ﬁl ue concentration of the conmpounds of the present

i nvention whic nhibited the secretion of HBsAg and HBeAg detected by

ELI SA met hod and inhibigted 50% of viral A replication detected by

fl uorescent quantificat]i on PCR hod we.dC50. 3. Sgnpl es: The

sol utions of the t&st co¥hourlt bt epared- bef BreUyeRs Each conpound was
tested with 7 dilutié®n concentrations, and the %Miui—?gl drugs, such as

| ami vudi ne etc. were yged as poskyive control drugg t FReck if the
experinmental reaction is normal or not each tinme. 4, nethod: a)
Experimental process and collection of culture supernatant Flep&. 2. 15
cel I s wer eCompstini ad8e tl eah was 9ixedk WithpK @, (1060l The rsaiEaowdsc0fad he present

i nventio day. The nedi um and the conpound sol utions of the

. dded
same con g\é\@{{gdt ?‘b%%wé? gﬁlggﬁfe@% HEPPEYi Al ye) Thes eddetuthercsupBrenat ant's wer e

col |l ecte j be tected.. MT was added to the cells on
the 96- V\gf({é%S% gf? erg.{cg% %ﬂgﬁ)‘{%{%@gsbgl \T/llqﬁ‘g?ﬁei FAFER AL gl qed copsiagdhours to be

react ed dwenpniight trdIBh ¢0unaSHITRAR Sy (RKbIAR%ED M £1BRLALG Leader . And
the cytotoxicity of the conpounds of %/he present inventlon 6 the

HepG2. 2. w8iogel)) &, oltidie pelifi@dt (pikld 4080 )compLUNGIS: 06mbhRdPHeSIMaikdavent i on on
the growh of the cells, and the concentration of the conpound of the

pr esent ’%%ﬁﬁf%f?@@@ésm causi ng 50% of the cells dead were esti mated
according to the OD val ues. b) Detection of the contents of HBsAg and
| | BeAg i nTabletiurse supernatant (ELEA net hod): lillsAg and |1 BeAg were

det ect e h—-a(? nur-chased from Sino-Anerican biotechnol ogi cal
conmpany ¢ ?r%?e:gég?%r%dded NS (E05e30MBzhdspat e, and the sape anount
of enzype | abel efforanjigat e

U

as added, after reacting under 37t for 1 hour,
5. Colorant _solutions A and B were added, and

the reactt @pﬁcesyg af t gt 198 (i 30t 643 (@d)ODASTL63D, %3 (eidBulr ed. The
hal f inhibition fatk 2 0001 | §.8eSagpl e for the HBV antigen was cal cul ated

. Ogt . ()ﬁq}) . ;
accordijng to thel OD val ues. A sui tabl e ambunt of culture supernatant:

was addeWaigbéd al gage(w? unel df.3v4, BHE 2e7tE, 3¢, 4590 YI 1PN 8 sand (wps $0i | ed ,
after nixed unifprmiyn4hen [centrifuged at E%OOO (Elpm@)?or g’r\a?’n'under room

tenperdgture. A suitabl e @B e )'super nat ant was collected for PCOR :
anplification. Five FIB V-DNA standard-samtes—were—-used—+te—set—a-'st andar d
curve. Accordin t(% the obtained viral DNA replication value, the f
i nhi bition ‘é‘l’@glec}f’ 11- 1BV-DNA replication of the conpound of the present
invention at different concentrations were calculated, and then the half
inhibition rates of the conpounds were calculated to obtain I C50. For the
sanpl es that can not be calculated for 1050 val ue, they can be represented
by 1C x and given the correspondi ng concentration val ues. -




The PCR priners used in the experinment are: P1: .
5' ATCCTGFC):TGCTATGCCTCATCTT? P2: 5' ACAGTGGGGAAAGCCCTACOAA3' The PCR probes:

: : - . ! : Cal
used in the experinent are: 5" TGC CTAGTI TACTAGT'('BCCATTTTO_?) 5. Experinmen
results: Tabl e 2-1 Sunp; No. -" Cytotoxicity CC50 (uM

11 BsAg secreation IC50(Si) (uM TI BeAgDNAreplication
secreationl. C50/ 1Cx(SI) (uM 1.CnbB0)(SI) O  Wang338 200.3 77.6 (2.58) 22.3
(9) 6.1 (32.8) Wgp78 152.7 67.35 (2.27) 6.4) 4.8 (32.1) Wang282-1 >333

67.57 (>4.93) 2172(>15.4) 2.4 (>138.8)

(6.9) 19.4 (20. 5)Bocmn2f7|§-+l Cg\p OFt —j—rﬁb BocHN ,\N OFt
i oH H 0o
41 32 33

0 Bz O 0] Bz
c
3 S S OR
S NJ\”/“\N ORg <SJ)J\N)\K‘LN/\”/ 5
LR VI SR \ H ooy H O
35

0O
34

Bz
36

a:  TEA(trifluoroacetic  acid), pyridine, CHCl;; b4N  HCI /dioxane,
thiophine-2-formic acid, EDCI, DMAP, DMF; C:IBX, toluene/DMSO; d: POCls

Compound 31(1.24g), compound 32 (0.82 mL), pyridine (1.61mL) and 100mL
CH,Clp were mixed, then TFA (0.75mL) was added thereto at -10°C. The reaction was
conducted for 2 hours while maintaining this temperature, then the system was heated
to room temperature to react. The progress of reaction was tracked by TLC. The
reaction solution was concentrated and dissolved in 150 mlL BtOAc, water was added
thereto, then acidified with 1N hydrochloric acid (30mL). The EtOAc phase was
separated. The organic phase was washed 3 times with 50mL saturated NaCl solution,
dried over MgSQOy, and the organic phase was concentrated. The mixture was purified
through column chromatography (petroleum ether/ ethyl acetate (volume ratio 3:1)) to
obtain compound 33 (1.25 g, yield 66%). Compound 33 (650mg) was mixed with
solution (7 mL) of 4N dioxane in hydrogen chloride at 0°C. The progress of reaction
was tracked by TL.C. After the reaction was completed, the reaction solution was
concentrated to obtain the intermediate. The intermediate was mixed with

thiophene-2-fromic acid (241mg), EDC 1(392 mg), DMAP (42 mg) and pyridine
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34.1 (2.6) 19(4.8) 1C88-1.37 Wang405.49 154.1 63.5 (2.43) 46 (3.32) 76
(2.02§ c2£7 >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 028-2 21.7
(0.3mL), DMF (7 mL) was added thereto. The reaction was conducted at room
temperature, and tracked by TLC. After the reaction was completed, the system was
diluted with 100 mL EtOAc. The organic phase was washed 3 times with 100 mL
water and 50mL. saturated NaCl solution respectively, dried over MgSQOy, 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 mlL/ 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
NaHCOs solution, dried over MgSO,. 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 solution was poured into 50 mL saturated sodium bicarbonate (NaHCO3)
solution of 0°C. POCI; was removed. Then the reactant was extracted with 50 mL
ethyl acetate, washed 3 times with S0 mL saturated NaCl solution, dried over MgSQy,
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 (CDCl;, 300 MHz) data

formula
C352 I3 o, o & 1.47 (t, 3H), 4.20 (q, 2H), 4.26 (s, 1H), 6.28 (s, 1H),

& W \j,OEt
Nl;g 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, 1H)

Example 18:
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NT

NT NT NC C376 126.6 NT NT 23(6) C296-3 115.7 NT NT 0.14(826) C226 53.2 |

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

0
NT NT 3.7(>27) C277 >100 NT 3.1(>32) C291 >100 NT

_COOH o JORR
(‘SYQ’&R 2. RXR' \ W/(S Ro
7~ Ys” Re 2
\ 4 N
37 38

Compound 37 (1mmol) was dissolved in dichlomethane, 1.2 Eq oxalyl chloride
was added thereto. The resulted mixture was stirred overnight at room temperature.
After the reaction solution was rotary dried, dichlomethane was added thereto, then
1.5 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 MgSO4, 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 MHz) data
C357 Cﬁs/ 1.02 (d, J = 6.6 Hz, 6H), 2.04 (m, 1H), 3.31 (d, J =
CONH— 7.2 Hz, 2H), 4.64 (d, J = 6.3 Hz, 2H), 7.34 (bm, 5H),
Ph

7.85 (d, /= 3.3 Hz, 2H).
C267 Czwg" ) 1.01 (d, J = 6.6 Hz, 6H), 2.02 (m, 1H), 3.28 (d, J =
CONH, 6.9 Hz, 2H), 5.60 (bs, 2H), 7.43 (d, J = 3.0 Hz, 1H),

7.88 (d, J=3.0 Hz, 1H).
C343 {ZW‘S/ Y 1.0Z (d, J = 6.6 Hz, 6H), 2.04 (m, 1H), 3.31 (d, J =

CONHPh 1.2 Hz, 2H), 4.64 (d, J = 6.3 Hz, 2H), 7.34 (bm, 4H),
7.85(d, J=3.3 Hz, 1H).

C295-3 CZ‘( U 0.93(d, J = 6.6 Hz, 6H), 1.90 (m, 1H), 2.84 (d, J = 6.9
Q

Hz, 2H), 3.02 (s, 3H), 3.09 (s, 3H), 7.39 (d, J=3.3

A Hz, 1H), 7.82 (d, J= 3.0 Hz, 1H),
S, _ .
C231 &HEZ/\( 0.98(d, 7= 6.6 Hz, 6H), 1.99 (m, 1H), 2.98 (4, J= 4.8

CONHMe Hz, 3H), 3.26 (d, J= 7.2 Hz, 2H), 7.42 (d, /= 3.3 Hz,
1H), 7.44 (bs,1h), 7.85 (d, J= 3.3 Hz, 1H).
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- j ! C305- 2
NT 5.5(>18.2) C304 >100 NT NT 4,5(>22.2) C305-1 >100 NT Ni' 2.6(>38)

>100 I\F(I' NT 4.1(>24.4) C321-2 28.2 NT NT 1.67(46.9) C324 61 NT NT NC C267
>100 NT NT 1C8933 C279-3 >100 NT NT NC C280-1 >100 NT NT

C310-4 o 1.00(d, 6H), 1.42(d, 611, 2.00 (m, 1H), 3.12 (d, 31D),
) Nﬁ 5.29 (m, 1H), 7.45 (d, 1H), 7.86 (d, 1H).
$ )

Experimental Example
Experimental Example 1: anti hepatitis B virus (HBV) activity test
1. 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 line, 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
secreted 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 CCsg; 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 detected by fluorescent

quantification PCR method was ICsj.

3. Samples:
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- NT
NC C279-2 71.8 NT NT 51.9(1.38) C279-1 94.69 NT NT | C40-12.4 C208 >100

NT 35.8(>2.8) C280-2 >100 NT NT 1C26-0.41 C281 >100 NT NT LC94=33 C292
138.9 NT NT 4.65(25.9) C293 80 NT NT 126.2(0.6) C295-1 50 NT 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
etc. were used as positive control drugs to check if the experimental reaction is

normal or not each 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 (CCsp) causing 50% of the cells dead  were

estimated according to the OD 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 ODyso30 Was
measured. The half inhibition rate ICsy of the sample for the HBV antigen was

calculated according to the OD values.

¢) Detection of the content of HBV-DNA in culture supernatant by fluorescent

quantification PCR:
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11.7(4.3) C295-3 >100 NT NT 1Cl12=1.23 C296-2 >100 NT NT |C 2=0.41 C307 80
NT NT 22.5(3.6) C309 >100 NT NT 1C14.2-0.39 C321-1 80 NT NT 5.86(13.65)
C321-3 80 NT Ni' 1C27-1.23 C328 >7.5 NT NT 0.19(>39.14) C329 >100 NT NT

[C41.8-4

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 ICs. For the samples that can not be calculated for ICso
value, they can be represented by ICx and given the corresponding concentration

values.
The PCR primers used in the experiment are:
P1: S’ ATCCTGCTGCTATGCCTCATCTTS’
P2: 5> ACAGTGGGGAAAGCCCTACGAAZ’

The PCR probes used in the experiment are:

5’ TGGCTAGTTTACTAGTGCCATTTTG3’

5. Experimental results:

Table 2-1
Sample No. Cytotoxicity HBsAg HBeAg DNA replication
CCso (uM) secreation secreation ICs0/ICx(SI) (uM)
ICsp (8 ICs (SD)
(uM) (uM)
Wang338 200.3 77.6 (2.58) 2239 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) ICge=1.37
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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 1C89=33 Table 2-2 Sziggloe No. Cy

t ot oxi ci t yHBsAgHBe AgDNAr epl i cati on CC50(11M secretion

secreationl C.50/1Cx (SI) (uM (SI) (uMIC50 (SI) (uM Wang279-1 785.7
142.6 (5.5) 102.1 (7.7)1C60-37 Wang265 548.5 130.8 (4.2) 38.8

(14.1) 1CA4- 47T

Wang405.49 154.1 63.5(243) 46 (3.32) 76 (2.02)
€227 >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)
C226 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)
C263-1 >100 NT NT 3.7(>27)
C277 >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 [C39=33
C279-3 >100 NT NT NC

C280-1 >100 NT NT NC
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- . . . 8)
Wang240 611.4 63.9 (9.6) 182.1 (3.4)1C34-31.3 Wang260 269.7 71.4 (3
1309(3.1)|cs5:37 Wang268 256.7 37.2 (6.9) 127.7 (2)1053-125 Wang268- 1
437.3 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)1C20-31.3 Table 2-3 Sanpl e
NO. Cytotoxicity HBsAg
C279-2 71.8 NT NT 51.9(1.38)
C279-1 94.69 NT NT 1C40=12.4
C208 >100 NT NT 35.8(>2.8)
C280-2 >100 NT NT 1Cy6=0.41
C281 >100 NT NT ICo4=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 ICi=1.23
C296-2 >100 NT NT IC15=0.41
C307 80 NT NT 22.5(3.6)
C309 >100 NT NT IC142=0.39
C321-1 80 NT NT 5.86(13.65)
C321-3 80 NT NT ICy7=1.23
C328 >7.5 NT NT 0.19(>39.14)
C329 >100 NT NT IC41 g4
C337 60 NT NT NC
C343 50 NT NT IC19=1.23
C345 >88.1 NT NT 1.32(>86.7)
C352 >33.3 NT NT 8.3(>4)
C357 80 NT NT ICs9=33
Table 2-2
Sample No.  Cytotoxicity =~ HBsAg HBeAg DNA replication

CCso (uM) secretion ICsy  secreation ICs50/1Cx (SI) (uM)
(SD) (uM) ICso (SI) (uM)
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14BeAgDNAr epl i cati on CC50(uM secreation secretionl C501C50/1Cx (Si) (uM

| C50 ?SI) (5 ) SI) (uM Wang261 123.3 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)1C50=37 WAng417.46-.1 754.6 143.0 (5.3) NCNC

Wang529. 61-1 472. 04

Wang279-1  785.7 142.6 (5.5) 102.1 (7.7) ICs0=37
Wang265 548.5 130.8 (4.2) 38.8 (14.1) [Cy4=4.1
Wang240 611.4 63.9 (9.6) 182.1 (3.4) IC34=31.3
Wang260 269.7 71.4 (3.8) 130 (3.1) ICs5=37
Wang268 256.7 37.2(6.9) 127.7 (2) ICs3=125
Wang268-1  437.3 90 (4.9) 100.7 (4.3) 153.1 (2.9)
Wang?298 568.6 143.5 (4) 209.4 (2.7) NC
Wang316 173.6 33.7 (5.2) 70.5 (2.5) 1Cy=31.3
Table 2-3
Sample NO. Cytotoxicity HBsAg HBeAg DNA  replication

CCso (uM) secreation secretion  ICsp  ICso/ICx (SI) (uM)
1Cso (SI) (uM)  (SI) (uM)

Wang261 123.3 92.4 (1.3) 37 (3.3) NC
Wang264 124.5 413 (3) 95.5 (1.3) NC
Wang302 192.2 NC 83.2 (2.3) 63.1 (3.1)
Wang294 >1000 >1000 1139 (>0.88)  [Cg=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: CCsoindicates the effect of the compounds of the present invention on the
growth of HepG2.2.15 cell, 50 % death concentration. ICsy 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>? 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. Screening of the compounds for the anti HIV-1 revertase activity: The
template reacted with HIV-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 enzyme 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
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214 (2.21) 171.1 (2.76)NC Not e: CC50i ndi cates the effect of the
conpounds of the present invention on the growmh of Hep&.2.15 cell, 50%
death concentration. ICso is the concentration of the conpounds of the
present invention that inhibits 50% of the antigen or DNA replication. Sl

is the selection coefficient of biological activity of the conpounds of the
pr esent i&&g@kion. St valtic>2 is effective, and the bigger, the better. NC
i ndi cat es“Ho Sbvi ous bi ol ogi cal activity or non-cal cul ated. NT neans not

t est ed. Experimental exanple 2: The activity test of anti influenza
virus, herpe8. \Hcregsing lofl 10 tompyeis aBe thd bW i ALESmAsRBiLhAgi Gal activity
test: 1. Screening of the conpounds for the anti  Ill V-1 revertase

act i vi t y: SynHesigedpd slisonuslsetided GP-AICHCTILTTAVETE as@T S 6ot édvon t he

pl ate, and,jkn.t i,m,z en ction condition and reaction system
HV-1 RT %%‘33@ “éuéé‘fajg‘a‘\ %ﬁoﬁééﬁﬁ%@ﬁxﬁi Ol hIYGrs ASCIHECASACt i on

t enpl at e. wihgsel RS ALRAT @b RN t. A . Blotin-dUre in. .t _ reaction
resul tantwvvas edet ected by st’%g%p%vsly {hrelg%(“gb%og%llgﬁ%‘ﬁ%eeos'ﬁd%%”STE?% i dase to
reflect th6GeGihm ATTioN -3 Adstid iaainof-Adve remewunds; Ofrtaha dar esent
invention in the reaction systemcan be used to screen the inhibitor of the
enzyme. Z9AScr wahiving #f tardet seuhpioudsa Pomwetl hdatante ldondregbame aet i vity: the

synt hesi z 0.0li n tide (5 P-ACC CIT TTA GIC AG' GIG (MA AM CTC
TAG CAGT a%gec?wﬁ&g%dw EFER e aendpgt EL A acactioie Thg orodpatat ¢hajn was used as

donor su RE t L Z:€ ol i goi nt el. eosj 5/-1'CI A CCA AUG
GCT AAT ?@E%ﬁﬁ\f/.@%ﬁoti n, %ago%?%lt%‘ %%%%qﬁcﬁe%o mAEgSfé-ag“a%n%vas used as
target suyhstphatiee sySreng A viRekd whleah@usurbd &iBOARFopRPREIAL RIMBS gdded with
purified Il V-1 integrase to conduct ELISA reaction. The product of chain
transf er tog cquapayads ¢ wepsend énvsotiedingharegtiinrsgsten rvanl be uiidad iserednabel ed ‘
al kal i ne lgeh%ﬁ%t'{at gﬁﬁ system OD values were neasured with mcropl ate ,
reader. AGAPPISH GG #¥ ¥énpounds of the present invention in the reaction
system can be used to screen the inhibitor of the enzyne. 3. Screening
of the conpdursdsehiag of e @hipouf®r @€ teVinfitherpes 36k 1 TndAt Lbokiy veer o (African
green nonkey kidney) cells were used as virus host to test "the inhibition
ef fect of(Afiten gsspponerdsy dddnenecabls esen tisddmseritus diston ttdehc ithidiridnhi ¢ ef f ect

of the Ve%o %ﬁl | s cau}sl?efgq%y Herpes virus | and II. 4. Screening of the
sanpl es FOFCHREeompopngs of diepresent ingention aa B evéapihia sffeciviithe Verani ne ki dney)
cells we J. t to test the inhibition effect of the :
conpoundgag;{%tﬁﬁg%%ﬁee eﬁxlll{lﬁaélﬁﬁﬁon on the cytopathic effect (C PE) of the
cells caused by the virus. Part of the test results of the conpounds:

| C50, TC50 (uhéreeningyplithy sanipddsfer Be antNOLIuTEE FirdnAiant B e ity IMDSK 1 Ant i
her pes v'ﬁ‘r us Ikl' HS 1V-I (1C50) (SI) HSV-11 (1050) (SI) Wang363.43-1 707.11
369. 21 (2895 MdRgiigortls Wess psefgls thevirgpps o 1. iBe jobikiiien #fint BDthess. 24 106. 52

(1.52) 7@01’3&)114198 &Bhe present invention on the cytopathic effect (CPE) of the cells caused
by ihe virus.

Part of the test results of the compounds: ICsq, TCso (unit: ug/ml),

Table 3-1
No. TCso Anti herpes virus I Anti herpes virus II
HS V-1 (ICse) (SI) HSV-II (ICs0) (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 Wang 529.61-1 176.78 198.43 97.59 (1.81) 106.52 Wang 501.56-1
707911 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 V|ru§
activity when the sanple is at the maxi mal nontoxic dose. (2) TC50: SQA) ~
toxity concentration; 1050: 50% i nhibitory concentration of the virus; Sl =

A . . £ Ayt aaan (1 OCN
Tcso /105Gy g23- 2 Chympounds TcS5,AntTinftuen O N +€590)
Conpounds Tmlo Anti influenza Avirus (1C50) wang§g§.2§-9 500 3.97 Yao379. 47
577.35 97.VenaRgf§idl. 482813250 0. 56 Wang391. 49- 2 40669 >192.45 Wang4l7. 46- P

422.43  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 sample is at the maximal nontoxic dose. (2) TCsq: 50% toxity concentration; ICs:

50% inhibitory concentration of the virus; SI = TCsy / ICs,.

Table 3-2
Compounds TCsg Anti Compounds TCsy Anti
influenza A influenza
virus (ICsp) A virus
(ICso)
Wang363.43-1 500 3.97 Ya0379.47 577.35 97.81
Wang391.49-1 250 0.56 Wang391.49-2 >1000 >192.45
Wang417.46-P 422.43 0.90 Wang 377.46-1 500 111.11
Wang 399.46 166.67 1.14 Wang 417.46-] >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 501.56-2 577.35 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 Wang429.49 333.33 47.72
Wang 537.59 >1000 1.29 Wang529.61-2 577.35 111.11
Wang 403.50 333.33 64.15 Wang489.55 577.35 160.25
Yao 351.42 577.35 258.68 Wang 543.64-1 144,34  57.78
Ya0405.51 577.35 37.03 Wang389.47 480.75  29.01
Wang415.46 333.33 29.01 Ribavirin >2000 3.73

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

SI = TC50 /IC50.

Table 3-3

NO. HIV-1protease (ICsg) HIV-lintegrase (ICsp)
Wang 399.46 - 145.8

Wang 577.72 33.3 -

Positive control 90.1 (nelfinavir) 0.48(ABPS-y)
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0.90 Wang 377.46-1 500 111.11 Wang 399. 46 166.67 1.14 Wang 417. 464 >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

Note: (1) “-” represents 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.

33



>1000 1.29 WAng529.61-2 577.35 111. 11 Wang 403. 50 333.33 64. 15 Wang489. 55
577.35 160. 25 Yno 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 R bavirin
>2000 3.73 Note: TC50: 50%toxity concentration; 1C50: 50%inhibitory
concentration of the virus; SI = TCso /1C50. Table 3-3 52 Note: (1) "-"
represents that the sanples have no inhibition of the H V-1 protease and
the I'lIV-lintegrase at the initial concentration. Nelfinaivir and
Achyrnt hes bi dentata pol ysaccharides (ABPS-y) are positive control dnigs
for neasuwwéhenis ofLAIMGEDNSE bi tion activity of the :H V-1 protease and H V

i ntegrase respectively. WHAT IS CLAIMED | S: I . Use of a conpound
having a structure represented by the following structural fornula for the
prepar ati on bfUss trédiennfmng hpvng arsdae uiyropresanted bs dkstotlovingssdichyali nf | uenza

i it virus, .herpes virus or_ AIDS virus: . X4
virus, h%l%tlulg fgr Ele preparation 0? a medicament for treating viral diseases caused by

influenza virus, hepatitis B virus, herpes virus or AIDS virus:
R Xy Yy
X1 Yy
wherein,

X11s CH; X4is S; Y4isN; Y115 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;

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

R7 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;

R is hydrogen; phenyl; or C1-C2 alkoxycarbonyl.

3. The use according to claim 1, wherein the compound is one of the following

compounds:
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viv / 4 wherein, X1 is CH X4 is 5 Y4 is N Yi is 0, Sor NT; R2 is
hydr ogen, and 12.3 is hydrogen, or O -C6 alkyl, or 123 and R3 nay forma

benzene ring together with the carbon atons they attached, R6 is

hydr ogen; hal ogen at ons; phenyl; hal ophenyl; C2-C6 al kenyl; C3-C6

cycl oal kyl ; C Wang2Z8al koxycar bonyl ; €1- al kyl; or styryl,, ,and 1(7 is
hydr ogen; hal ogenatons; phenyl; hal\)\é‘%ﬂ%e l; C2-C6 al ke\&#g,%@- C6

cycl oal kyl; GS~C2Nalkoxycar bonyl; of Cl-Cl3 al kyl;. 2. ;I'he nuse according to
ciaim1, wherei/nnA R6 i yyﬂ%g@eﬁ%hal ogen atong;/&hi?ﬂjvl ;
hal ophenyl ; C2-C6 &l%Renyl; C3-C6 cictqal kyl; C1-C 1 3 alkyi\..@r styryl; R7

i s hydrogen; phenyl; or Cl-C2 al koxycarbonyl . 3. The use aécording to
claim1, wherwhfgifie] conpound is Qne-0% the follow ng WQ{@ nds: C307
ruN -fl COO 29 1-1/" N -/\ téo}g%%e{nd C279-2 "s". r -@%lcooEt VWang260

Ft
(l
Cl N- EN N HsC29 4. A nedicial conposition fer ufe ip the treatnent
of viral diseds %éaused by i nf Ir@m vi[rus, hepati@}—§ Illslj%, her pes
virus or AIDS viruspwaphi ch contains amoceffective therapeutdg, anount of the
conpound of claim 1-3 and conventional pharnmaceutic adjuvant. ’

Wang276 Wang350 Wang264
H Cl
s N ¥ F N
m / h \S/"(N//\@/ \S/ (N/
N<ZC/OZEt/\, Q Alicoolzt ﬁrNICO\Z‘;a
Wang298 226 C262
H
S N_ ph W S N
\_/ ‘I Oy - U
COgEt3 N s COOE
C324 €304 C292
Ph
S 8] s H s N
Oy o a LT
OOE!’ COOEt QOEt 5
C328 C321-2
C223
s N B s s
artave O Oatad
COOEt | QOEt ’
337 C243 C295-1
SOrTrY oo s 1 O
<COOEQ . w‘—g / h , § OO0EL 5
C309 C345 C279-3
s s s s S O
Y T P
COOEt Cooer COOEt
2632 C325 C305-1
. . Ph
Yate s, o | S P
CooEt | \/ l\\l { =
0Okt cooet
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COOEt |

O Y @4%
COOEt ,

C307 C279-2 C293
AT O e
( -
\_ / NW \ / ,\\j“/ ‘@WI\(
COOEt | OOt COOEt |
329 Wang260
S P Cl
WY, N
@Nqand \s/ /NS\Ph

H

4. A medical composition for use in the treatment of 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.
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