Bl SHETEROCYCLE TANDEM COMPOUNDS USEFUL AS ANTI VI RAL AGENTS, THE USES
THEREOF AND THE COMPGCSI TI ONS COVPRI SI NG SUCH COMPOUNDS Technical Field The
present invention relates to a kind of anti-viral inhibitors, particularly
to a kind small nol ecul e organi c compounds of bisheterocycle in tandem

whi ch may be used as non-nucl eoside antiviral inhibitors. The conpounds
can be used as t h8BISHIHEEROGYChE TANBEMGCOMPQUNRSUSEFUIhASS i nf |l uenza,

hepatitis B, herpes and acquired_ _inmunodefi ci enc¥ syndronme and the |ike.
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conposi ti ons contai ni ng nd Art Human pat hogenic
viruses are a kind of numﬁiﬁaﬁ?ﬁﬁégﬁw&gry sinple structure.
Most of them | ack of enzymatic system and they have to depend on the host
cells to replicate their nucleic acids and proteins and then assenble into
virus partictRansql i the viruses are replicated. Virus infection can
cause various diseases and threaten the human health and |ives severely.
At present, the viruses with high norbidity and great harnful ness nmainly

i ncl ude i nf | Udnzeesent nyentiepaidtes ® Bkindrafsynti-vitaD$nhibitars,, parti¢udankgad avi r us
and herpes virus, etc. Now in the treatnent of viral diseases, there still

| ack of dkindsmstl mplgpuls wegani¢ epmpoundy @d bisheterasielsrindandss whish hay b¢ i ni cal
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i nl ivided inta.the.f.ollow. t : th tiviral d f
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virus infection and tthe disinfectants kKing the transm ssion of

viruses, @eGf thY copiuané and he csiphititfs dopmitingie shdk cbmpatmmnt of viral
di seases is highlighted on the antiviral drugs. The w dely used

anti-influenza virus drugs include the adanmantanam ne drugs, the
neur ami di nas Backgraind At of i nfluenza virus, the receptor bl ocking agent
of influenza virus and the antisense oligonucl eotide agai nst influenza

virus etc. A%n}agﬁ)r?{a‘ﬂsbgﬁtlllgf@%ﬁ% er@iaclﬁé& Yt %&Qiltcﬁaézla e%g{;&? gvgt%n\%%girr}}%g% ne drugs

and the neuram _ tors. wever, 1 IS Vit ecti on
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host cells to replicate their nucleic acids and proteins and then assemble into virus
particles so that the viruses are replicated. Virus infection can cause various diseases
and threaten the human health and lives severely. At present, the viruses with high

morbidity and great harmfulness mainly include influenza virus, hepatitis B virus,

AIDS virus, cytomegalovirus and herpes virus, etc.

Now in the treatment of viral diseases, there still lack of drugs of high specificity,
and the common drugs used in clinical mainly are divided into the following types:
the antiviral drugs for inhibiting the virus replication; the immunomodulators for
enhancing the body’s immune function; the antitussive, anodyne, antipyretic and
antipyrotic drugs and the like against clinical symptom; the anti-infection drugs for
preventing secondary infection; the vaccines for preventing virus infection and the

disinfectants for blocking the transmission of viruses, etc.




studi ed. However, they are not used to treat hepatitis now due to their
poor therapeutic effect and strong toxic reaction. In recent years, nany
nucl eosi de drugs, such as |am vudine, fanticlovir, |obucavir, adefovir

di pivoxiil, FTC (dideoxyfluorinethiocytosine), FNMAU

(fl uoro-net hyl arabi nosyluracil), FDDC (fluoro-di deoxycytosine), BVM5S 200475
( epoxyhydr oxyAtcrressnti sbx study afi oswribhigs fondneetnizee nf deslalispsd ibhightighedi ng t he
drugs against hepatjtis B virus and hepatitis C virus with the established
hepat ona c@® dheiGaE Ve frugsndbe Widght peqds anti-infliienzaamspedres inghide thenes or

have. Sbvi RCTHTBIE T OB he Rerga i orsF DN B VA0 TR e TERPlF ugs. ver o
i ed . kI il h by.th her.s i
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nostly the anti HIV revertase I n Itors ant erpes viru

pol ynmer asenduiithidida0¢ $nhikieeRs HOWERYE, thBhBeitiseituk Ga¥étiond Vecoghizb& 48 dn St age
Il clinical trial, and may go on the nmarket soon. The trial drugs for

anti hepat intérgat{onal thesmpeute problemysotthe br oad spectrum antiviral drugs or RNA
virus inhibitors, and the i munonodul ators having antiviral activity. At

t, ,h oyed antiviral drugs are nuc]eoside conpounds. In
Phe” cour se_ofin ptiians PRt Rlbtabin Phosits auisie o Haveng BdRRow g
di sadvant a : cviotpxicity: 2 ccurrence of drug,resistant virus
v;ari axts is% Hedy oV elx%hgtg%(yleralfﬁ %ﬁédisscgttf)gtﬁeaggl%ﬁ“@nnﬁvﬂg?e Z?Jb%“ H&f ng
di f f erent ﬁ%fagg\it}br&f&f End' &8 e (SRRELRIR; Il REent 5‘78%5,311@& | &%1&%1&%{1%’; al

drugs becane an aspect catching nuch attentli on. osure of

i nvention éghobjeclamivuliie, Pras&tlovirnVashicatir, S addot OVdigRosite! |Fr®! ecul e
organi ¢ conpounds of bisheterocycle in tandem used as a non-nucl eosi de
antivirus (dideoRyflworinethiouytdsire),0bFdtAUOf (fluoeo-piedsinibindsvRRAdION FODO® provi de
medi cal conpositions containing the above conpounds. An additional object
of the pr e&gmo-ihdv@m%’mmie)s Bdpr 200478 depmapihychivxyisebalcoxh eguaabsive),
compounds., According to the aspect of the present invention, the present

i nventi on }&VS&F%QeVG!QP@d@Mﬁ%GWBS theadiuggyagaingt hepatitip 8 yvisysraad dspaittisdy t he

fol I owi ng \%Hsuvglltﬁj g:h%l es{a%iigﬁleld%ekétomgl c:a?c21n(|>mzme E ﬁings’, 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-III clinical trial recently. Among these trial drugs, the
ones for anti hepatitis B virus are mostly the anti HIV revertase inhibitors and
anti-herpes virus DNA polymerase inhibitors. Among other things, enticavir have
entered stage III clinical trial, and may go on the market soon. The trial drugs for
anti hepatitis C virus are mostly the broad spectrum antiviral drugs or RNA virus

inhibitors, and the immunomodulators having antiviral activity.

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

non-nucleoside antiviral drugs became an aspect catching much attention.
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Each of P 1 and P2 is an unsaturated 5-nmenber heterocyclic ring, and each
of the unsaturated 5-nenber heterocyclic rings Pl and P2 contains one or
two heteroatons selected fromthe group consisting of N, O or S, and/or
each of the unsaturated 5-nenber heterocyclic rings P1 and P2 is
optionally substituted by one or two substitute groups R and The said

subst it ut e grisdosuresfithelimygetion hal ogen at ons; phenyl or hal ophenyl ;
benzyl; Cl-Cl13 al kyl substituted by hal ogen atom Cl-C6 al koxyl or

 kenyl . phemy ORifdt Welisy Predee et lwooiry' R, sl r%'afe&ﬁaé‘éaééafbonyl
car boxyl ; i&ﬁﬂ(ﬁﬁ?%&bl?ﬁe\fér% V\gﬁlta%e%ﬁ da?a 011~ nlﬁlcfe%fld nthlr 51 Ngt?””“ ure

COOVe n= rnulae or erern , ace aBEt yn|tr|Ie
group; substituted am noal kyl havi ng the NHR1o ~ structure of RO 3

wherein, RO Amthey bbpgerof theopressy linantibgniz b, pravide RhBdita Byasappns C2- C8
al kenyl acyl ; C2-C6 al kanoyl; Cl1-C6 al kanoyl substituted by al koxyl; C3-C6
cycl oal kasmydiningdnzabove gospbsidst ut ed or optionally substituted by one, two
or three groups selected fromCl-C6 al koxyl, Cl1-C6 al kyl am no, hal ogen

o G AEH o o b oo S b b che o

N==~ str%tvgrgmgg s; 2, 5-di brono-thi azol yl - 4-fornmacyl having the
structure of Ogs ~ ~(~

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

the compounds having a structure represented by the following structural formula I:
P1-P2 |
wherein,

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, C1-C6 alkoxyl or hydroxyl;
thiazolyl, C2-C6 alkenyl; C3-C6 cycloalkyl; C1-C6 alkyl, C2-C6 alkenyl, phenyl and
benzyl substituted by oxygen; C1-C2 alkoxycarbonyl' carboxyl; carbamoyl having the

9 Ao
/U\N/kﬁ(iz lrrNMCOOMe

H
structure formulae COOMe or n=1-5 ~, wherein

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

structure of R9 ,




Br; 2-nmethyl-thiazolyl-4-formacyl having the structure of N~ ; pyridyl
formacyl substituted by 3-tert-butoxyl carbonyl am no having the structure of
0 BocHN ; 2-substituted al kyl am no-4-thiazolyl formacyl having the
structure of NHBoc O Q The compound according to the present invention is
represented by the followng structural formula ll: RA RGE -NNR2 R7 I
wher ei n, R2 iwhdwgidt ogen or al kyl substituted by a substituted am no having
the structure of ~Ro R9 , wherein RO and R10 have the sane definition as

above; 4 R4 s rogen, Cl- | k or benzyl; R6 is hydrogen or C 1-C6
al kyl; and R 9i1§E§§‘Pﬁg§eﬁﬁf°}’r‘t§ff6@2€%zﬁoﬁ9iar bonyl, carbanoyl having the
structure of 0 N ~~/ H N CooMe or carbampyl having the structure of 0 N
H HNN-4Cohg, 1 G efil NCHTR teﬁ'ke'?lglalx?{%ed@[@é eél%?ﬂcéd; tdne.csomg

S e y

according to the present 1 nvention h structuré Trepresente
formul a | kiibstithted by alkoxyl; C3-C6 cycloalkanoyl; benzoyl unsubstituted or optionally
substituted by one, two or three groups selected from C1-C6 alkoxyl, C1-Cé6
alkylamino, halogen atom and hydroxyl; benzylacyl; thienyl formacyl; pyridyl
formacyl; acylamino; tert-butoxy carbonyl; 2-bromo-thiazolyl-4-formacyl having the
,)J\/\S
N=(
structure of Br; 2,5-dibromo-thiazolyl-4-formacyl having the structure of
O Br o
N~ N=
Br; 2-methyl-thiazolyl-4-formacyl having the structure of —«; pyridyl
formacyl substituted by 3-tert-butoxylcarbonylamino having the structure of

0]
N

I )
BocHN™ ; 2-substituted alkylamino-4-thiazolyl formacyl having the structure of
NHBoc O

S

\
N7

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

structural formula II;

wherein,

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

NHR1
Rg

, wherein Ry and Ry have the same definition as above;
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OCH NI-\NR9- R7 NHR1I0 11l wherein, R7 is carboxyl, R9 is isopropyl

or hydrogen, R o is cyclopentyl formacyl, o-nethoxyl benzoyl, cyclopentyl-

| -ene-acetyl having the structure of o ~/ g, o-fluoro benzoyl or thienyl
formacyl; or R7 is nethoxylcarbonyl, RO is isopropyl, benzyl or hydrogen,
5 R o is hydrogen; C2-C8 al kenyl acyl; C2-C6 al kanoyl; acetyl substituted by
benzyl oxy; CBs@Gohywelregemalhaloylkyl drasenopll unsubstituted or optionally
substituted by one two or three groups selected from nethoxyl, fluorine
atom am no oxyl | acyl ; thienyl formacyl; pyridyl formacyl;
pyri dyl forn%é 3§& ‘Fdﬂeg ﬁq?gmﬁ 3-tert- butoxylcarbonylanlno havi ng
the structure of BocHN ; 2-substituted NHBoc O al kyl am no-4-thiazol yl

f | h t I
naving the SRt Breob & C8 é"“"%"aﬁ%’% St R I S ey

havi ng theOsFHE;Fure of Br ; or

N o

\
A

COOMe | or carbamoyl having the structure of
0

\ H

Ho N4 N{_yCOOMe
o wherein n=1 to 5.

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

structure represented by formula III,

1

wherein,

Ryis Carboxyl,

Ry is isopropyl or hydrogen,

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

or

R7 is methoxylcarbonyl,

Ry is isopropyl, benzyl or hydrogen,




2-met hyl -t hi azol yl -4-formacyl having the structure of N=I\ ; or, O N\~ H
N R7 is carbanmoyl having the structure of COOMe, RO is isopropyl, Riois
hydr ogen, acetyl substituted by benzyl oxy, benzoyl unsubstituted or
optionally substituted by single fluorine atom benzylacyl, pyridyl
formacyl, pyridyl formacyl substituted by 3-tert-butoxyl carbonyl am no
havi ng the sRiuds thydrogbn; C2NC8 Biicddilaoyl; 2c3406s hikhndy&d agdtWy bubsiineedd by hi azol yl
formacyl having the structure of 6 NHBoc O NS Particularly, the conpound
accor di ngbengylons; pBdsenycloalkanoyl;drenhed unsebstitutedcouopionalp selstiitted bpy t he
following formula IV: R3)(4 YJ R6 \ X1 YAT R2 R7 1V wherein, R2, RS,

R6 and R?O%Fp éwp ﬁaé@@m&ﬂpﬁyeh%é Strm mathyg foang o, gaing or By drowsl opheny ! ;

nyar oy Py B Ta il Tt BRI LRV OB Loepesy] ESGRe By

phenyl or benzyl substltuted by oxygen atom am do;, Cl-C2 alkoxycarbonyl;
or carboxyl; X4 is 0, S, NHor Ny X is N, NH or 2; N Yl is O S or NH
and Y4 is Nor CH2. Furthernore, for the above-menti d conmpound, when R2
is Hand Y4ert 8uldxylcBBohflaftido Hefin@! K 'structure of BocHN™ ™ . 2_gubstituted

NHBoc O
S
\
alkylamino-4-thiazolyl formacyl having the structure of N/ ;
O
,/LV\S
N=(
2-bromo-thiazolyl-4-formacyl  having the  structure  of Br
O Br
7S
. N=,
2,5-dibromo-thiazolyl-4-formacyl having the structure of Br ; or
0]
)J\/\S
: : N=(
2-methyl-thiazolyl-4-formacyl having the structure of ;
or,
(0]
Ho Nt
R7 is carbamoyl having the structure of COOMe
Ry is isopropyl,

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

o)
N

N
I

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




R6 is CIl -C 13 al kyl; phenyl or hal ophenyl; benzyl; substituted al kyl
contai ning halogen atons, al koxyl or hydroxyl; C2-C6 al kenyl; C3-C6

cycl oal kyl; or halogen atons; R7 is hydrogen; phenyl or hal ophenyl;
benzyl; Cl1-C13 alkyl; CI -C 13 alkyl substituted by hal ogen atons, C -C6
al koxy or hydroxyl; C2-C6 al kenyl; C3-C6 7 cycloalkyl; C1I -C6 alkyl
substituted )Pgﬁx gen; C 1-C2 al koxycarbonyl; or carboxyl; X4 is O S or

NH, X1 is [0) 3 ~and Yl is O S or NH And, for the above compound,
when R3 is 'H, is. HandY4isN R6 is CIl -C 13 al kyl, phenyl or
hal ophenyl , benzyl, -C6 al kyl substituted by al koxyl C2- C6 al kenyl

C3-C6 I d hal oph |,
o O vl ool Yk@? g hgRokrde Bt i B oy A o
aI kenyl £ ﬁgg tg%ﬂ %f&‘éloww%]fo%gﬁllgoxycar bonyl or carboxyl; X4 is O S or

I n anot her aspect of the
present i nventi on, the conpound according to the present invention my
have t he strLR:g e|nt by the formula V. Y RR 36 NN RV
wherein, R \enz’ I ﬁi al kyl or C2-C6 alkenyl; Rbis C 1-C6
al koxyl; R3 |s t I4 hi enyl, phenyl, benzyl, CI -C6 al kyl, C2-C6
al kenyl or C3-CR, 8 cycl oalRy! ;

v
wherein,

Rz, R3, R¢ and R; 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;
X418 O, S, NH or N;
Xjis N, NH or CHj;
Y;1is O, S or NH; and
Y4 is N or CH,.
Furthermore, for the above-mentioned compound, when R, is H and Y, is N,
R3 is C1-C6 alkyl;

Rs is C1-C13 alkyl; phenyl or halophenyl; benzyl; substituted alkyl containing
halogen atoms, alkoxyl or hydroxyl; C2-C6 alkenyl; C3-C6 cycloalkyl; or halogen

atoms;

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




X4 is Oor S and Y1l is O or S. The conpound according to the present

i nvention can be prepared by the follow ng processes: 0 O OR6

Xli X1~--000H flyR7 a XI X b X X1Y1 R6 + Rs XaH R7 - X/ N X3 4 NH2. HCI
X3-X4 X3 a R7f 12 3 4 a: EDC, DVAP/DMF, b: NHAOAc, NaOAc or Lawesson's
reagent or POC13 1) Conpound 3 is obtained by condensation reaction

bet ween Coyaeulind; ¢1-arealkKobaiingd By oy gl uoundikéxycaridayRionegbdiylcycl i zi ng
Compound 3. Wierein, R6 and R7 are independently phenyl or hal ophenyl;

benzyl; Cl1-Cl3 alké substltuted by hal ogen atons, Cl-C6 al koxyl or
hydroxyl C2Xah RN c3-06 cycloal kyl; CI-C6 aIkyI C2- C6 al kenyl
phenyl or benzyl substltuted by oxygen; anido; Cl-C2 alkoxycarbonyl; or
car boxyl ; ékg«N th Sor CRI; X2is N NH, 0, Sor CR;, X3 is N,

NH, O, S or % ., NH, 0, Sor CR4; YlisO,SorNH R, R, R3 and R4
have the sanme definition as described above. 9 S MOV P ,P OWw The
structure of Ysane@sSonNd.reagent is S S In particular, the preferred
conmpound according to the present invention may be prepared by the

fol l owi ng chemic eactions und 7 is ared accordlng to the
followi ng ch %rtb%ai@tvpgwnp@m W%en R;isH, R, ISI‘P

Re is C1-C13 alkyl, phenyl or halophenyl, benzyl, C1-C6 alkyl substituted by

alkoxyl, C2-C6 alkenyl, C3-C6 cycloalkyl or halogen atoms;

R7 is hydrogen, phenyl or halophenyl, benzyl, C1-C13 alkyl, C1-C6 alkyl
substituted by alkoxyl, C2-C6 alkenyl, C3-C6 cycloalkyl, C1-C2 alkoxycarbonyl or

carboxyl;
X41is O, S or NH;
X;is N or CH;; and
Y;:is O, S or NH.

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

invention may have the structure represented by the formula V:

Ry Xa__ Y1 _R
R g
R
v
wherein,
R; is benzyl, C1-C6 alkyl or C2-C6 alkenyl;

Re is C1-C6 alkoxyl;

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




R6 S Br N N Brznx4 Pd(PPh3)4/benzene X S R6 R7 \\\\N~ N5 6 7 R6 and R7
are independently phenyl or hal ophenyl; benzyl; Cl1-C13 al kyl substituted
by hal ogen atons, C -C6 al koxyl or hydroxyl; C2-C6 al kenyl; C3-C6

cycl oal kyl; Cl1-C6 al kyl, C2-C6 al kenyl, phenyl or benzyl substituted by
oxygen; amdo; C 1-C2 al koxycarbonyl; or carboxyl; and X4isOorS. Conpound
11 is prepmiedkydccording to the follow ng chemcal reactions: HOa NH2 b
SOCSNC R/ CNXLHFzZ7\ X1 N/ RZT H8 9 10 11 R~ a) 25%N\H4CH, KCN,
NH4ACl ; b) EDC, .DVAP, DMF, Thi azol e-2-carboxylic acid or

Thi ophene- 2-8%ﬁ$)@)6§¥|33én%ci d c) PPh3, CCl4, CH3CN Wherein, R7 is phenyl,
benzyl or n-butyl; and XI is N or CH2. Conpound 13 is prepared according to
the foll ow ng,qgigr’[}'?I reaction: COOVMe COOH S ,NLiOH MOH HZO S NRs
ST SRs Q N1Z 13" Werein, R6 is H isobutyl, benzyl or n-butyl. 10
Compound 15 is prepared according to the follow ng chem cal reaction:

COOVve O, COOMEh&A campoubyd Naddekiitng ae ythe qitbent devedtibn Rah beS phépatddAby HAO N

following processes:

X3 X4 NHa.HCI Xy X4 XX
1 2

a: EDC, DMAP/DMF, b: NH4OAc, NaOAc or Lawesson’s reagent or POCl3

0 o (0] Rg
sz‘l COOH R7 a ’X1 I b X,X17_(Y1 R6
207/ + Rg — XQO ” R, - ) &I
R7
3 4

1) Compound 3 is obtained by condensation reaction between Compound 1 and

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

Wherein,

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;

X1isN,NH, O, S or CRy;
X, isN,NH, O, S or CRy;
X3isN,NH, O, S or CR3;
X4is N, NH, O, S or CRy;
Y;1is O, S or NH;

R;, Ry, R3 and R4 have the same definition as described above.




NH2 NHR10 14 15 Werein, R10 is C2-C8 al kenl yacyl; C2-C6 al kanoyl ; acetyl
substituted by benzyloxy; C3-C6 cycloal kanoyl; benzoyl unsubstituted or
optionally substituted by one, two or three groups sel ected from net hoxyl,
fluorine atomor hydroxyl; benzylacyl; or formacyl. Conpound 16 is
prepared according to the followng chemcal reaction. 0 0 0 0 Me 0 COOw
NN NwW CI000"Bu, acid SiNSIiN CH2C12 R BER11-144 16 Wierein, Rll is
C2- C8 al kenl yacyl . Conpound 17 is prepaVed—acgo \gjﬁ QMtee f ol | owi ng

cheni cal reathd siructurg of Lawdss@Ookeagent@®OVe N EDCI ;S , ol ecul ar si eve,
acid N s i-NS 1 .N DWW NH2 NHR12 14 17 Werein, R12 is pyridyl

ai no- { Bocka™ Pyt St Toe (e SOmPOYR AT RBLAE (PR ABFyI IS GRSy B S
Formacyl frefhrkd b R RIBwWIAY AfRlidd réhchigidraey! ( Br ).,

Compound 7 is prepared according to the following chemical reaction:

Ry

s Ri
RG\S, Br N
LT Bz X Pd(PPhs),/b Xs A &
N { 3)y/benzene Re
Ry s
7

5 6

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

amido; C1-C2 alkoxycarbonyl; or carboxyl; and
X4isOor S.
Compound 11 is prepared according to the following chemical reactions:

NR T
R7)J\ H R7)\CN &)’(1 H g—x1 N, .
8 9 10

a) 25%NH4OH, KCN, NH,CI; b) EDC, DMAP, DMF,
Thiazole-2-carboxylic acid or Thiophene-2-carboxylic acid  ¢) PPhs, CCl,, CH3;CN

11 7

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 7/<N { A LIOH, MeOH, H:0 ¢ YQN { ]

&Kl s~ Re &rﬁ s” Re
12 13

Wherein, Rg is H, isobutyl, benzyl or n-butyl.
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0O Br s N=C 2,5-di brono-thiazolyl-4-formacyl ( Br ),

2-nmet hyl -thiazolyl-4-formacyl 0 S ( ), pyridyl formacyl, o-am no benzoyl,
o- met hoxyl benzoyl, o-hydroxy benzoyl, or thienyl formacyl. Conpound 19 is
prepared according to the follow ng chem cal reaction: SN Owe LiCH

/ H20/ MeOH OH R9z N R9z N NHR10 18 NHRlo 19 Wherein, R o is cycl opentyl
formacyl, o-Oehboxid 130iepEgypted aceyrdingrenhy followdipechag@day teactibhi:enyl for macyl,
o-fluoro benzoyl; and RO is benzyl or isobutyl. Conpound 21 is prepared
according to the followi ng chem cal reactioni. O ~ON--ODN H,O0 acyl
chloride, NaHCO83 HN EtQOAc/1-120S ,N COOV S N NH2 NHRlo 20 21
Wherein, RIOis C2-C8 al gaowel | C2 C6 al kanoyl ,4 GaMesubsti t ut ed by
benzyl oxy, C3-C6 cycl oal oyl, benzoyl unsyhst i tut Nor optionally
substituted by single £{uorine AtohPsBet éh%‘fﬁ formacyl . 12 Conpound

22 is prepared accordisigM o the fol F%\IM@%Chem LNreaction: P N -Qacid
r NMwW] | (I PAC Cog}rgyl Cl-12C1p I'- Sy ~]$@\I\H/% $.,PJ CoCM
10

NH,

14 15

Wherein, Rjo is C2-C8 alkenlyacyl; C2-Cé6 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:

X, ~COOMe OJYCOOM(B

=N =N
/—::QA NMM,CICOO'Bu, acid /——:2(

SN - s N
CH,ClI
\(V\\NH2 22 \(V\\NHR11
14 16

Wherein, Ry; is C2-C8 alkenlyacyl.

Compound 17 is prepared according to the following chemical reaction:

OJYCOOMF' &/COOMe
[®)
/_,2:" EDCL HOBT,molecular sieve, aci/i?fN

s._N N

S
DMF
NHz NHR2

14 17

Wherein, Ry is pyridyl formacyl, pyridyl formacyl substituted by

11




.NH2'NHR I'1 20 22 Werein, R11 is C2-C8 al kenl yacyl. Compound 23 is
prepared according to the following chemcal reaction: O0r 1 4 {l~ 1no,
~ - 0ac, k], 1 DCl. HOOBT, r~d H/ nicilecular sieves 17ti~IP H N~ !-
%N boor N COOME 2 A~ .'NHR12 ~Q 23 Wherein, R12 is pyridyl formacyl,
pyridyl formacyl substl tuted by O N 3-tert-but oxyl carbonyl am no (BocHN )

or 2-substituted al kyl am no-4-thiazply] NHBoc O formacyl ( ), Conpound 25
is prepared according to the foII%hem cal reaction: 0 E"DCE, 1 LOB ,

0 trkN-"\ 3 tért-tbugox:}z‘lclarlfobﬁl Linfifid ), e!%ubsﬁ%t&l ]alf(:ylamufo A-tthazdiyl O | H SN
HJ yin NHoc O+QC u 24 y5° Conpound I's prepared accor di ng

to the foll owi ng chem gaction: Owe CN CH3CN, n BuLi . f THF, 4HN~ NN
YYH 26 27 13 Corrp un s prepared according to the fo s8g chem cal
\—

reaction:

formacyl 2-bromo-thiazolyl-4-formacyl  ( Br ),
O Br
KA
N

2,5-dibromo-thiazolyl-4-formacyl ( Br ), 2-methyl-thiazolyl-4-formacyl

o
)\/\S
Nﬁ\ i .
( ), pyridyl formacyl, o-amino benzoyl, o-methoxyl benzoyl, o-hydroxy

benzoyl, or thienyl formacyl.

Compound 19 is prepared according to the following chemical reaction:

N OMe LIOH/H,O/MeOH

S -
7 bG
Rg Rg

NHR;; 18 NHR:o 19

Wherein, Rjo is  cyclopentyl  formacyl,  o-methoxyl  benzoyl,
cyclopentyl-1-ene-acetyl, thienyl formacyl, o-fluoro benzoyl; and Ry is benzyl or
isobutyl.

Compound 21 is prepared according to the following chemical reaction:

o O
R N&/O
O’\N N Q acyl chloride, NaHCO, ;’N H ril\{
H R EtOAC/H, &N COOMe
d N COOMe \9\
NHR 1
Y\LNHZ 21

Wherein, Rjo 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



S K2C03 OCH2Cl2 S NH2 + R\ CEt S S Rs NBr ONN- COOEt 28 29 30
Wherein, R6 is H or nethyl. Conpound 36 is prepared according to the

foll owi ng chem cal reactions: R-p R- O+ a ~OR6 BocHN~H CN'AOR6 BocHN N
OOHHO 313233 bR-O OR 0OO0OR3NORG ECR3ZI NNORW HOHOHOO
HO35 34 dR3 X4 YL NNR6 R 36 a: TFA (trifluoroacetic acid),
pyridine, CHZéhgourdl 22Tisiprepak¥d acc ,tomﬁollogld chemidardaction: BX havi ng the

structure of O t ol uene/ o d: 13 wher ei n R6 is Cl-C2 al koxy; R3 is
t hi azol yl, th| enyl phenyl, benzyl Cl-C6 al kyI C2-C6 al kenyl or C3-C6
cycl oal kyl ; is benzyq OC,’L C6 al kyl or C2-Cb | kenyl; X4 is 0 or S; and
Y1is O or S Corrpound:s m’sr@rep%lltc%djr Ht?gbrdl ng - ﬁﬁ\%ﬁ ol | owi ng chemi cal
i on: DIBUf CHYCly o i

reacti on: _\:{,N CODM& Bu 2 SfN CO0Me

~~~|«'*r~sn-|2 ~rNHR,

' 20 22

Wherein, R;; is C2-C8 alkenlyacyl.

Compound 23 is prepared according to the following chemical reaction:

) !
"*w*NJ\ o acid, EDCLHGET, o"’*”f TN

ZN o uJ\L”’ moleculor sieve, DMF _, HoNY
SN CAOwME gt CoOVe
“‘-(j “NH; ~¢ NHRyp

Wherein, Ry, is pyridyl formacyl, pyridyl formacyl substituted by

0O
N

~N

3-tert-butoxylcarbonyl amino (BocHN Z) or 2-substituted alkylamino-4-thiazolyl
NHBoc O

\
formacyl ( N )

Compound 25 is prepared according to the following chemical reaction:

. EDCL, HOBT, O'*”?N Lo
e 0 ) . T
_?H{I Hl\ﬂ;\} moleculalr sieve, DMF ~N H ﬁ--g’}
£ COOH - S SN o
{\ NH3oc thiﬁswome "'(—NHMBOC »)u
24 35

Compound 27 is prepared according to the following chemical reaction:

)}/EOMe
- CH;CN, n-Buli ./ THF,
N -
0
H

26

13




14 COON ~COXRR S N 1.(0001)2, CH2Cl2 SN\\ Rs S R6 2. RKR QS N 37 38
Wherein, R6 is isobutyl; R and R are independently phenyl, benzyl, H or
Cl-C6 alkyl; and Xis N or O The above reactions nay be carried out in a
sol vent such as N, N-di nethyl formam de (DMF), acetonitrile (CH3CN),

met hanol , di chl oronet hane, tetrahydrofuran (THF), dichl oroethane, toluene,
benzene, di ogamountl®Eis é@épa@edﬂc)ébﬂdﬁﬁ% tolthe ftliving¢hehli€al ¢@sgonray be, an
activator, such as pyri N- et hyl mor phol i ne, isobutyl chlorofornate,
triethyl am ne, dllsopropylethylanlne DMAP and the like, is necessary to
be added into a certalnsreactlon The reééFkon tenperature typically is

- 78C- 140C accordi ng e reag gtttu &%%n of cigic conpound (for
exanpl e Corrpound ni 413””49 etc ) . The reacti oﬁ/_g_r% s dependent on the
specific reactants. he conpletWoﬁ’degree of the reac(kﬁﬁttyplcally i's
tracked and neasured by8TLC. Aft@9 reaction, after30treatnent nethods
generally used includes filtration, concent rati on of the reaction solution
in order to renove the solvent, extraction and colum chromat ography
separation e e“*%é“ﬂ?ﬁ&”%ﬁtﬂﬁmt is identified by NVR The nethods for
synthesi zing a smal |l nol ecul e organi c conpound of bisheterocycle in tandem

in the prese rature: 1. J
Org. Chem 1g§%1b Mrglnidsg %éﬁ%% d%%@?%gt § ‘}He ﬁﬂgﬁ%éh%@&gr %%(T():Igsss Res. Dev.
2003; 7; 696. 4. Og. Lett. 2004; 6; 929. 5. Cheglcfharnl Bul | . 1983; 31;
4549, 6. J. O g. Chent 2003; 68; 01636 al- CXg étt) 2000, 2; 2769 etc. The
present inventi og,al HOVI@@S/gx Si n/bﬂn?%inlng t he above
conpound as an active nponent , an& this conp05|bHoH can al so contain
conventional pharmacedti c adjuvamt. According to thesgaspect of the present

i nvention, the conpound of the present invention may be used as an
antivirus inhibitor. 15 The conpound according to the present invention my
be used to prepare the b

O Ry O 0 Ry
Cc
H H H H
0 0] OH
34
l d
Rg\«x4 Y 6
N
R4
36

a: TFA (trifluoroacetic acid), pyridine, CH,Cl,; b: THF, EDCI, DMAP, DMF;

0]

14

|:‘OH
O

C : IBX having the structure of O , toluene/DMSO; d: POCl;

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

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

Compound 38 is prepared according to the following chemical reaction:

14




medi canment for viral diseases. Furthernore, the conmpound according to the
present invention and the conposition conprising such conmpound nmay be used
to treat the viral diseases caused by influenza virus, hepatitis virus,
herpes virus or AIDS virus. The present invention provides a snal

nol ecul ar organi c conpound of bisheterocycle in tandem used as a

non- nucl eosi de anti vi rus inhiggbfyor. Thi s conpound gXR¥ fectively inhibit
the replication of ianuenzﬁé;irugxmeEHEMA regli _gipn of hepatitis B

virus (HBV), and the of, HBsAg and HBeAg. sThiRs conmpound can be
used for the preparat\ a medi canent for viVal di seases, and may

overcone the limtations of t he known nucl eosi des drugs, incl uding
cytotoxicity, the requir@hent of other drugs havi*hg different structure
for against the drug-resistant virus variants induced by |ong-term
t herapy. TheWsitfeugRyrie ibutyiteR @ad RO wid inlepaidehtiophdng], thagzyl M eRntd1006 | S
relatively sinple and easy to be prepared. Best nbde for carrying out the
i nvent i onalki; epdiXas Noor @xanpl es The present invention is further
iIIustrated with reference to the follow ng specific exanples whi ch,

imt the present iny ntlon In the f ration

h ,
e e bt TR bect e oy o it QIO a S0bone s e%ﬁﬁgedl%& A, and

the NMR s / 13) re L& mai nly
provi ded ﬁy gﬁ‘ngha nlcaggﬁ%élent&g% Ltdnmqﬁﬁ&' u?g icat |on %f the
product s sl REfukAS {ﬁ@b)”ﬁicﬁio&‘oé%éﬂ% &%&%&%&Wﬁm%@wﬂ% a mixhir€a gel
(200- 300 nmesh). And fype of the' silica gel used in colum

chr omat ogthefdy. Meshe 0@eSRal el @W dcibafor, suth Jas p3fidire! N-EnefH %ﬁﬂbh%ﬁﬂlnw t he
Branch of Q ngdao Hai yang Chem cal Pl ant . Exanple 1 16

X20r 000H isolRitylach@roformald, RsethylRfine, duXﬁgrbpyR?nhﬁaﬂﬁB&e}(&)NﬂAP)ﬁ’ﬁdXhe Nki2.ikiCl XX4 1
R23 necessary to be added into a certain reaction. The reaction temperature typically is
-78°C~140°C according to the reaction situation of a specific compound (for example
Compound Wang413.49 etc.). The reaction time is dependent on the specific reactants.
The completion degree of the reaction typically is tracked and measured by TLC.
After reaction, after-treatment methods generally used includes filtration,

concentration of the reaction solution in order to remove the solvent, extraction and

column chromatography separation etc. The 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. W09831687, 1997. 3. Org. Process
Res. Dev. 2003; 7; 696. 4. Org. Lett. 2004, 6; 929. 5. Chem. Pharm. Bull .1983; 31,
4549. 6.J Org. Chem. 2003; 68; 1636. 7. Org. Lett. 2000; 2; 2769 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.
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4i a: EDC, DVAP/ DMF, b: NH4OAc, NaQAc Conpound 1 (3nmmol), conpound 2
(3mmol ), N-ethyl- N -(3-dinmethyl am nopropyl)carbodiimde hydrochl oride
(EDC) (3.3mml) and N, N-di nethyl pyridine (DVAP) (0.3mml) were m xed with
a nol ecul ar sieve, and the resulted m xture was cooled in ice bath (0 *C).
Then DVF and pyridine (4.5mol) were added in turn. The progress of

reacti on was Theawkgbuhy attdzdindf toethe tpheeneaetntivn mﬂ@%e%é@k@ﬁ%ﬂaard the
reactant was diluted with water and extracted with Et OAc sol vent was
renoved cowegicemehyfobyirgladissasdsr ati on. Then conpound 3 was obtai ned through
col um chromat ograph (yield 60% . Subsequently, conpound 3 (O. 3rrrm|) was
m xed with arm sodi um acet at e

(30mmol ) and l‘i‘é@f’glggr?’g &%Ocoépoélﬁa(?%m%f]ég%’egge HreseBE VIR ORa ’? @Sked by
TLC.  Thep, L& d&f’%{nﬂﬁﬁ cﬁ 98&?9?ﬁfnﬁﬁ§%§ AR GleAl HE gl’ralalps%a%; cbﬁs%? W th

wat er, extra te ace dotvent was re conpletely by
concent rab%, Qﬁlueﬁ?@ﬁruscﬁ%‘ﬁ%“}uﬂé h@r\%ﬁ‘gg’zgoﬂhﬂ@%rﬁ)@t ai ned by separation

t hrough co chromat ograph wi'th petrol eum et her/ ethyl acetate (volune
ratio 1:1) (y| eld 31 %9. The follow ng conpounds were synthesized by the
same net hod: Thabpeesgntlimnﬁmumto@ﬁwca vl lf cnmiem@arHomc( CRCHNd3@d MHz)

dataV\an927918N6086(d, 6H), 1.34 (t 1.94 (m_11-1), 279(d

CN-S 2H) ! 1s]aetg@c¥qie 1r2‘;aa1den; usesl IR nmuclqosy@ %Vlrgmhlbltggﬁi_:gs prg

0 89 (7t Oln% Gef}efﬁ{yely 7111@1@ ?‘P&e 5re g|60 I_%oYIHlss '\quP?Wéﬁe}%ggfs 210( 317
(t 3I7-|) Oeﬁ?pggug ﬁ?mﬁg{%}gw, 13}1%1 th fﬁ%ﬁ%@%&[ﬁ%&’f%ﬁﬁeﬁgz dhisy %)n?ﬂ_c‘y)un64 353( g A

g_lrpi) 1H), 536221133’6 ﬁlé&d fétthe préﬂﬁﬂﬁgﬁﬁf& medfWnfint for vidFlisdas@S atdfhay b¥rcorhe 30 (d,

the hmltatlons 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 easy 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: 6 H/C 7.26/77.0 ppm(CDCls).

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

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

Qingdao Haiyang Chemical Plant.
Example 1
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Wang265-1 S 6 1.26 (d, 6H), 1.39 (t, 3H), 3.87 (m 1H), 4.38 (g, N /COCEt
2H), 7.37 (d, 1H), 7.75 (d, 1H). Wang265 s N 8 0.98 (t, 3H), 1.40 (t, 3H),
1.75 (m 2H), 2.92 (t, N N Cco2Et 2H). 4.39 (q, 2H), 7.43 (d, 1H), 7.84 (d,
1H). \ang223 CsN 8 2.56 (s, 3H), 3.88 (s, 3H), 7.41 (d, 1H), 7.80 (d,
COOMe 1H). WAng222-1 s N 8 2.53 (s, 3H), 3 8Q (s, 3H), 6.96 (dd, 1H), 7.24
\ / NK (d, 1H), 758%1H) COOMVe \Mmg 613N6095(dH6H) 1.35

t, 3 H1 N : 4341, 2 d 1
oy 2 F-eoP Y vxa%i%?ﬂk 3|%760—b(8(7q X@T,—g f%eso i

7.34 (d, 1 X 7.57
(22H), 1. 46 f.69 (4H), 2MFCCo0Et oMl 37 (g, 2H), 7.09 (m % H), 7.26
(m | H, %.46 (m 1H). W8g276 s N 8 B 23 (t, 3H), 239(dd4|2|—f) 3.02

t, 2H), 4.29 (q, C N 4.96 (d, 1H), 5.74-5.85 (m
|( H),H)7.00 (dd,(ql , COE%M’WAF g%’“*é‘s/]"* é"@ﬁ" H) . $I\an93|;)0 HC F 8 1.212
t, 3H), 4.22 (q, 2H) 7.02 (ddd 1H) 7. 10 N N~ COCEt (dd, | H), 7.18 (dd,

7.40 (dd, | H), 7.45 (dd, 7.64 (d, 1I—|) Wang264 s N 8 0.95 (t,

(

1H),

B L75 Uluifbd 210 i 22 Mooy (3odila ] b 1
fo7 04t dlfjwa%hé%l%ylaﬁnﬂ}lp%ﬁt:arﬁé&ﬁmldz BFefcbuighe (Eoes <((msnm y a0 e N

2H) . N,N-dimethyl pyridine (DMAP) (0.3mmol) were mixed w1th 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 (NH4OAc) (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 (voiume 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 | ¢ R 0 0.86 (d, 6H), 1.34 (t, 3H), 1.94 (m, 1H), 2.79 (d,
&n { 2H), 4.33 (q, 2H), 7.39 (d, 1H), 7.78 (d, 1H).
COOEt
Wang278 s N 0 0.89 (t, 3H), 1.28~1.45 (m, SH), 1.66 (m, 2H),

MQ;;A 2.94 (t, 2H), 4.31 (g, 2H), 7.01 (dd, 1H), 7.30 (d,
1H), 7.60(d, 1H).

Wang292 s N § 0.87 (t, 3H), 1.28~1.43 (m, 7H), 1.67 (m, 2H),

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

COOEt

17




C262 S N 8 0.941.10 (m 4H),
2H), 7. 05 (dd, 1H),7.33 (d, 1H),7.49 (d,

1.38 (t,

2.56 (m 1H), N COOEt 4.
C263-1 N 6 0.82-0.

3H),
18 1H).

38 (q,
88

(4H), 1.43(t, 3H), 2.57(m 1H), 4.35 CS COOEt (q, 2H), 7.39 (d, 1H), 7.84
(d, 1H), 10. 56(bs NH). C277 SN 6 1.38 (t, 3H), 2.04(m 2H), 2.37(m 4H),
4. 09 Bt ()4 36(g—2H) 7 41(d__1H) 7 82(d_| H 291 QS N 8
1.40 (t,|3H), 1.56- 1. 90(8H) 3. 8¢ (éniH)iM)@(d 89). cocel (q 2H), 7.36(d, 1H),
(o i TP G Sl PTG AU G
070 19, k5N od(d s i o b 3 i |1 25
M. 7.48 Mng?@)l éé’e Ndl 1 H | 510206 6D, 139 @ 31, ézgﬁzinz 1§I)4\f1é8©<1597(d
6H), 1.34 (t 3H) .| o8 gm 1, 55422{)7((1&@/735 4.28 (d,| 2H).
7.29 (dd 7.96(d, 1Hpqoe 7. 95m 6H), 1.79 (m
?E)D: 1'0%3@{! “?%64{'0( J;;F:@{:\s& H (1986%3}%})46?%) 1;{5 @%4)2}{7%@3( no(gH),
3. 27 s NN ((n}mIQ 2 2 zgegt(dZFDZH)64S§(4'rBH)I7&&(d 71}641&;1@ 1H) S"ﬁft(
7.65 ) s N s,
N (m Wang223 s. M §2.56 (s, 3H), 3.88 (s, 30), 741 (d lH) 780 (d,
iy
COOMe IH).
Wang222-1 @‘(E § 2.53 (s, 3H), 3.80 (s, 3H), 6.96 (dd, 1H), 7.24
Yaw
N§ - (d, 1H), 7.58 (d, 1H).
Wang278-1 @_(n § 0.95 (d, 6H), 1.35 (t, 3H), 2.08 (m, 1H), 2.83
Yaw
Ng (br, 2H), 4.34 (q, 2H), 7.26 (d, 1H), 7.34 (d, 1H),
7.57 (m, 1H).
Wang404 S_ N Cutt § 0.87 (3H), 1.2-1.60 (22H), 1.40-1.69 (4H), 2.87
\
m{(} - (2H), 4.37 (g, 2H), 7.09 (m, 1H), 7.26 (m, 1H),
7.46 (m, 1H).
Wang276 s M 8 1.23 (t, 3H), 2.39 (dd, 2H), 3.02 (t, 2H), 4.29 (q,
WA
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 . EC' . 8 1.42 (t, 3H), 4.22 (q, 2H), 7.02 (ddd, 1H), 7.10
VR4 on (dd, 1H), 7.18 (dd, 1H), 7.40 (dd, 1H), 7.45 (dd,
1H), 7.64 (d, 1H).
Wang264 s EZN § 0.95 (t, 3H), 1.71 (m, 2H), 2.87 (m, 2H), 4.32
WA/
" coz (g, 2H), 7.05 (m, 1H), 7.30 (m, 1H), 7.51 (m,
1H).
Wang298 s N o § 1.19 (t, 3H), 4.24 (q, 2H), 7.01 (m, 1H), 7.31
L '\“Icoza (5H), 7.58 (d, 1H), 7.74 (m, 1H).
C226 . & §07.04 (dd, 1H), 7.22(m, 2H), 7.32 (m, 3H), 7.46
WS (d, 1H), 7.68(m, 2H).
C262 A @{A § 0.94~1.10 (m, 4H), 1.38 (t, 3H), 2.56 (m, 1H),
/
oo 4.38 (q, 2H),7.05 (dd, 1H),7.33 (d, 1H),7.49 (d,
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COCEt 3H), 2.78 (d, 2H), 4.30 (q, 2H), 6.67 (d, 1H, 7.37 (d, 1H. C328 s
N8 0.80 (d, 6H), 1.23 (t, 3H), 1.89 (m 1H), 2.66 (d, ZCOOE't 2H), 4.19
(g, 2H), 7.16-7.19 (2H), 7.60-7.67 (3H); C279-1 s N 8 0.93 (t, 3H),
1.39-1.46 (m 5H), 1.69 (m 2H), OCOOCEl 2.99 (t, 2H), 4.38(q, 2H), 7.42(d,
| H, 7.83(d—1H) 19 Exanple 2 0 =~ R Il 20
X2 HR7 X3 X4 N X3X4 R7 3 4ii cdﬁ:)ound 3 (0.3mol) was mixed with
Lawesson[g,rpeqgent| (04 = EST Tz ; :
resul ted{ mxture we(_?*ré/ uxed and t T as racked by
TLC. Subsequently the Feasti on sol(yt RH) Was @pdlibd 7183 (dorH), tiensebsd ur e,
and then|was concentrated to remgye_the sol vent conpletely and extifacted.
Compound| 4ii was Qqbtai ned by sepctrI\H'tQ on through col um chromatograph with
pet r ol eufgfher’ E[le ate (Y@'y AP 2354kn. OHED T8
fol l owi ng  conpounds ng.%ynt hesgi ze bg/’ t}t?g s’aﬁe’rret)hog}:m#'ab ()a’ 1-2
Conmpound Structure 3,| (BOH)NWVHAb(aHa, 7.4 (Ml 762e5-1H)/ S $ 6 0. 95
(t, 3H), tﬂ(m EH 78211313 (e 2H) 4. 42 {g-2H),
7 45 (| CHhh, : Jgﬂz 3412410* & Hlpilsip? W 1s3-0dp) 1, 43%9 1. 45
(22H), 168176 (4 22 (t, 18807 5 d: X 9108 S(dd,
1H), 7.3Pp_(dd. 11-1), § (dd, c?,E éé@ g) ‘g )%1 49'(%
1.72-1. 8RCAH), 2. c4 (m , 3. 746( m47 & 3H), 444 (q, 2H), 7.13 (dd, IH)
m 7.28~7.48(m, 3H), 7.55~7.60(m, 3H), 7.66(d,
OOEt
1H), 9.77(bs, NH).
C311-2 R 8 1.04(d, 6H), 1.44 (t, 3H), 2.02 (m, 1H), 2.94 (d,
{
/ N{j 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, 1H).
C278-2 s\ N 5 0.897(d, 6H), 1.34 (t, 3H), 1.98 (m, 1H), 2.74(d,
ety
" oon 2H), 4.28 (d, 2H), 7.29 (dd, 1H), 7.56(d, 1H),
7.85(d, 1H).
C305-2 ] H 00.95m, 6H), 1.70 (m, 5H), 1.96 (m, 2H), 3.20
N
(_47 \ 7 (m, 1H), 4.37 (t, 2H), 7.36 (d, 1H), 7.80(d, 1H),
cooH 11.10(bs, 1H).
C304 . oH 51.00m, 6H), 1.40 (m, 5H), 1.84 (m, 2H), 3.37
N
\ /1 (m, 1H), 4.26 (t, 2H), 6.97 (m, 1H), 7.24(m, 1H),
€08 7.65(m, 1H).
€292 A N 8 0.90 (d, 6H), 1.31 (t, 3H), 2.01 (m, 1H), 2.46 (s,
»
"ot 3H), 2.78 (d, 2H), 4.30 (q, 2H), 6.67 (d, 1H), 7.37
(d, 1H).
C328 s EZ/\( 3 0.80 (d, 6H), 1.23 (t, 3H), 1.89 (m, 1H), 2.66 (d,
I 4
Meoor | 2H), 4.19 (q, 2H), 7.16-7.19 (2H), 7.60-7.67
(3H);
C279-1 @WN/ 5 0.93 (t, 3H), 1.39~1.46 (m, 5H), 1.69 (m, 2H),
2.99 (t, 2H), 4.38(q, 2H), 7.42(d, 1H), 7.83(d,
1H).
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~00E, 1H), 4.39 (q, 2H), 7.02(dd, 1H), 7.35(d, 1H), 7.45(d, 1H). C310
-~~--~58 0.98 (d, 6H), 1.42 (t, 3H), 1.98 (m 1H), 2.52 (s, 1H), OCEt
3.12 (d, 2H), 4.41 2H 7.50 (s, 1H . C324-2 S SyY 6 0.96(d, 6H), 1.29 (t,
3H), 1.40 (t, 3H), 1.97 (m 11-1), COOEt 2.80 (g, 2H), 3.10 (d, 2H), 4.39
(q, 211), 6.98 (s, 11-1). C328-2 NH S 6 1.04(d, 6H), 1.28 (t, 3H), 2.02
(m 1H), 3.16EanpRR1l), 4.34 (d, 2H), 6.94 (s, 1 H), 7.10 (t, 1 H, 7.21(m
2H), 7.62 /| "ZCOOEt (d 1oH) R 10 17(br, 1 Hy. 20 C296-3 s ~~ .mes 5

0.97(d, 6H), 1.41 (t I&, (m,gvggsmae nfdo R, sTNR\N COCEt 4. 41
(d, 2H), 8.12 (d, 1 ;‘ , JBH), 1.46 (t, 3H),
Et MeO 3. 91(s, 1H)x3-xu M{d, 2+, 7.12 (d,

2.04 (m 1H), 3.18
1H), 7.36 (d, 1H), 7:9 (5 1H). C352-3"~ s 8 1.01(d, 6HR7 1.08(d, 6H),
1.42 (t, 3H), 2.03(m &), s N3.15 (d, 2H), 3.29 (d 4BH), 4.37 (q, 2H),
8.61 (s, 1H). OOEt C223 \ s / N Sj 8095(d 6H) , 186(m 1H), 267(d

2H), 7.03 (t 732 (d. 1
o.Hgas (d, 6I(-I) C"inpgzi‘h?r%(olf‘ﬁ’ﬁ@ ‘%Q?‘H‘ed éif}w%%‘”(‘& re*i&ﬂ? ?0”751%%}0]()0%6&%0 7.81

(6 1 H R GR) M GefeBlah St rody bl diherof 8 SR TE (5,
(6;]') 1&{) 411‘76-%&20113%3 trdckda bgnTLé "Qubsg’q&%%%%e I%lcf@t{on s§11§t1~ 9%% 16 Q?%IEH) 7.34

(t, 3H), fEnPRrdture, |anﬂ'|) theR. @ZS (c&nceiah')med Go RaRve3thb2 s&ldentzl:‘@mplétel?y8 ahdl, 2H)
8.56 (s, 1H). C309-2 s \\ s/ 6 0.98(d, 6H), 1.42 (t, 3H), 1.98 (m 1H),
2. 49(s, 3édtracted. 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 (CDCls, 300 MHz) data
formula
C296-1 S S 8 0.95 (t, 3H), 1.35~1.4 . .
&Z_( ) (t, 3H), 1.35~1.48(m, 5H), 1.78(m, 2H), 3.13 (t,

cooms | 2HD), 4.42 (q, 2H), 7.45 (dd, 1H), 7.80 (d, 1H).

Wang421 S5y Gt 3 0.87 (3H), 1.25-1.45 (22H), 1.68-1.76 (4H), 3.22 (t,
cooet | 2H), 4.41 (q, 2H), 7.06 (dd, 1H), 7.39 (dd, 1H), 7.48 (dd,

1H).
C321-2 A 5 1.16~1.49 (7H), 1.72~1.83(4H), 2.04 (m, 2H), 3.74 (m,
AR

" oos 1H), 4.39 (q, 2H), 7.02(dd, 1H), 7.35(d, 1H), 7.45(d,

1H).

S. S.
C310 - {\( 5 0.98 ( d, 6H), 1.42 (t, 3H), 1.98 (m, 1H), 2.52 (s, 1H),
QOEt

3.12 (d, 2H), 4.41 (q, 2H), 7.50 (s, 1H).
C324-2 fﬁm 5 0.96(d, 6H), 1.29 (t, 3H), 1.40 (t, 3H), 1.97 (m, 1H),

cooet | 2.80 (q, 2H), 3.10 (d, 2H), 4.39 (q, 2H), 6.98 (s, 1H).
C328-2 N & 1.04(d, 6H), 1.28 (1, 3H), 2.02 (m, 1H), 3.16 (d, 2H),
/ NI\( 4.34 (d, 2H), 6.94 (s, 1H), 7.10 (t, 1H), 7.21(m, 2H), 7.62
(d, 1H), 10.17(br, 1H).

20




C3.12 (d, 2H), 4.39 (d, 2H), 6.87(d, 1H), 7.25(d, 1H). C396 s s 8
0.99(d, 12H), 2.00 (m 2H), 3.17 (d, 4H), 3.95 (s, 6H). MOC CO2Me C337
Si S60.97(d, 9H), 1.40 (t, 5H), 1.73 (m 2H), 1.95(m 1H), COOEt 2.77
(t, 2H), 3.08 (d, 2H), 4.39 (q, 2H), 6.71(d, | H, 7.28(d, 1H. C243 s 8
7.09(m 36 (m—1H) 7 .43 (m 3H) 7 52 (d_| H) 7.57 (m_2H)

H 7. (m_3H) (d, : , ,
7.92(s, |CRHo-3c322 m 61) 0.97(da sH)n] 451 310, 88 (. 12Dy 31335240
1H), CQ\N 4.41 (|t =2HN-7.43 (d, / -1 S Ns 50.94t,
35)0, 1.4 (t, 3H),( 1.4;D(nf0021—|),qf%16 t%ﬁ?’gzﬁ)dﬂdgg%béfé%@%ﬁ?t, 2H), 4.40
,21,7.04 TH, 7. 38°Cdes, 3H, | s2iLo7. d : (T
3H), 1.39?(9?6, 3H),| 1 W/Cozw, Slggg(d?%m’zgﬁté%t’%%%'?ﬁé%égw’t?‘12(1%3)?{&.
(q, 2H),|7.43 (d, |, 7.82°(d, |BYl(s,d3H24.24 8d,@HD07.02 (d.6H), 7.06 46 (1d]). BO¥,
1.33 (t,|3H), 2.2 (m 2H), } (ﬁé 2.62 (d, 2H), 3.10 (d, 2H) 4.38 (d,
2H), 6.96 (s, 1H).| C309 \s/ S\ [50.95 ( d, 6H), 1.38 (t, 314), 1.92 (m
11-1), 2 s, 3H 05 [(&d 6D, , 4266 F 0 07, o). 24
) ¢651-3 ﬁ) 1.0%@% 46}?% 3@3&3%} 6}%[")91942?% ZH?, Hg Péga,léﬁ)((l

39

(d, 114)| C345 S $ \ 6H), 1. , .1 ﬂ . ,
2H), ' (| cOOEl 4.43 ( . 34-15. @92H),H.2%d) 2H) 440 (@s2HLBH], (s;71H)6- 7. 79
(m 1 H| 7.81-7.84 Exanple 3 OO R6 POCI3 X OR6 Z rk X3-X4 H
R7 X3--XINR7Z 3 4iii Conpound 3 (0 3mmwl) was mxed wth POCI13 (3m) and

heated tpC8YC. The ()1 )y  |80.95(d, 6M), 1.86 (m, 1H), 2.67 (d, 2H), 7.03 (t, 1H),
7.32 (d, 1H), 7.39 (s, 1H), 7.41 (d, 1H).

C224 Cr O | 5095 (& 6M), 187 (m, 1H), 2,69 (4, 211, 7.34 @ M),
7.50 (s, 1H), 7.81 (d, 1HD).
C310-2 s 5 0.95(d, 6H), 1.39 (1, 30, 1.95 (m, 1H), 2.77 (5 1H),
noav

cooet | 3.08 (d, 2H), 4.38 (d, 2H), 7.88 (s, 1H).

C295-4 smiz/\r 5 0.97(d, 6H), 1.41 (t, 3H), 1.95 (m, 1H), 3.09 (d, 2H),
= " Noom | 440 (d, 2H), 7.34 (m, 1H), 7.54(d, 1H), 7.83(d, 1H).

C310-3 (Nl_(jz/\( 5 0.97(d, 6H), 1.40 (t, 3H), 1.98 (m, 1H), 2.92 (s, LH),
S N
S. S

cooet | 3.12 (d, 2H), 4.38 (d, 2H), 8.56 (s, 1H).

C309-2 v W 5 0.98(d, 6H), 1.42 (t, 3H), 1.98 (m, 1H), 2.49(s, 3H),
cooet | 3.12 (d, 2H), 4.39 (d, 2H), 6.87(d, 1H), 7.25(d, 1HD.
C396 . . § 0.99(d, 12H), 2.00 (m, 2H), 3.17 (d, 4H), 3.95 (s, 6H).
Sy
C337 0 5 0.97(d, 9H), 1.40 (t, 5H), 1.73 (m, 2H), 1.95(m, 1H),
2.77 (t, 2H), 3.08 (d, 2H), 4.39 (q, 2H), 6.71(d, 1H),
7.28(d, 1H).
C243 ] i7/© 5 7.09(m, 1H), 7.36 (m, 1H), 7.43 (m, 3H), 7.52 (d, 1H),
o 7.57 (m, 2H), 7.92(s, 1H).
C322 .. $1.39m, 6H), 1.42 (m, 5H), 1.80 (m, 2H), 3.75 (m, 1H),
&HIO 4.41 (t, 2H), 7.43 (d, 1H), 7.84 (d, 1H)

C295-1 S jzt/w 50.94t, 3H), 1.41 (t, 3H), 1.42 (m, 2H), 1.68 (m, 2H),
o0kt 3.21 (t, 2H), 4.40 (q, 2H), 7.04 (dd, 1H), 7.38 (dd, 1H),
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progress of reaction was tracked by TLC. Subsequently the reaction solution
was poured into sodium bicarbonate (NaHCO3) solution of 0 C, and POC13
was renoved. Then the reactant was extracted with ethyl acetate, and the
sol vent was renoved conpletely by concentration. Conpound 4iii was

obt ai ned by separ tron—thr Ough col ymm—chromat ogr aph-wi-th p

21/
ethyl acetate (voI une ratio 4:1) 7(% @IdleBO% The fol | ow ng corrpounds wer e

s SRR R TS B R M g
1.76(m 13(t, 2Tdaps 4. 43(2p (129, 4395@(21{) m)z(dnmmea(d IEDH) .

C279-3 S (+—3H) 133 44{ bm -} cookt 7(t

2H) | 4.4366512:"2234) ﬁﬁ@gg' 1 Hﬁ 09‘5%@@ ?Ié) 09?#15 Gk ﬁ233(@ 3R 2135 (11222? 1. 42
""3H),|2.00 (d, %9 (q, t 1H,
6 o H), IO T TR & A %Eih(m(%%%?gkﬁ%ggéﬁ%igﬁl 4|;)t,

d
3H), El. 4fCBeQ 2H), lgij@@ | 50\95N . @, 1.383t,(3H), 3HR, (nY. 5D 0.461(K) 3H),
t

Do T o oo B S B S R T

N

=2

d,

iHé? X %ﬁ/.gtéc Cé%jLﬁ@){( E,gl'oo'ﬂi 5H)“i 4‘748(? 3131‘) L2f|_9|)‘91(‘dg ibilg) ?%(g{%ﬂ) 4 40
gﬁl) ;{),706.(77 (231) - 0,7(7. @o;;(;jz 4l43H)q 2H3,ZZI.34}7S9 61102}9)5(7(;4096091—{%%1) 17273)77 (7131 e
m | 2.07(m : , 4
(q, 2H),| 6.74(d, |1H), 7.50(d, :jE‘}O‘EE%%gl 8&(@ i)“b? (d, 6H), 2.06 (m 1H),
2.61 (d, 2H), 6.91 (s, 1IF),7.43 (d, IF), 7.92 (d, IfA)-
Example 3
o O Fe POCI,
Al soatd
X3 X4 R
3 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 (NaHCO;) 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 (CDCl;, 300 MHz) data
C280-1 LH—Z/Y 6 094 (t, 3H), 1.35~1.48(m, S5H), 1.76(m,
COOE 2H),3.13(t, 2H), 4.42(q, 2H), 7.52(d, 1H), 7.96 (d,
1H).
C279-3 \S/ \m o 0.94(t, 3H), 1.33~1.44(bm, 5H), 1.73(m, 2H),
N COOE 3.07(t, 2H), 4.40 (q, 2H), 7.10(dd, 1H), 7.43 (d,
1H), 7.72 (d, 1H).
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C294 0 6 0.92(d, 6H), 1.40 (t, 3H), 2.10 (m 1H), 2.19(s, N N 3H), 2.97
(d, 2H), 4.36 (d, 2H), 8.64(s, 1H). COOEt C293-2 \ s / / C 6 0.98(d, 6H),
1.40 (t, 3H), 2.09 (m 1H), 2.57(s, N 3H), 2.95 (d, 2H), 4.37 (d, 2H),

6.88(d, 1H) 7.28(d, 1H). C279-4 0 6 o 99(d, 6H), 1.40 (t, 3H), 2. 12 (m
1H), 2.96 N-COQEt—2H) 4. 40 (d, 7.37 (m 1H) 7 65(d. |
7.98(d, 19?63@227 < q. 1 H) S8 G 3t 290 4., 35D, 4d2(@q, 21D, @64@,50

Tl 1 o, SO B e

G, ), (1), 7.51(d "1 H). C306 S 617a(zmH)3H) 1. 50 (m 5H), 1.82 (m

2H), 3.48-{m —OQ{NM——1 ) 4.39 (¢ 7.50 (d 7. 94 (d__1

COOEt 23| €38D-2 73 - 6 0.9 (t 3H), 3§ ké—’7(i A0 4%?4) (q,1 2?@(#15@@:\1 €001
2 )

055 (1|3, 1 ?@% (i B4 AR D 7%@&%%?%* W

1.4 o
2H), 4.4D (q, 2H),| 7.10 cbOE H) . 7, 289), 766dd, L), 7.72 (dd, 1 H) C293]S
6 0.95 (H——6Hh—238 (1, SH\ 192 {(1m 246 (o N ¢ OOt AR 305
(d, 20, [ %3851 4. 2%,_(@.6 d. 1H), 8-}2@211(16(m17}]_))154~175(m 2H), 1.82-1.93
YA (m,4H), 3.47(m, 1H), 4.38(q, 2H), 7.08 (dd, 1H)

COOEt

7.41(d, 1H), 7.69(d, 1H).
C321-1 SN 5 0.91~1.00 (m, 6H), 137~1.45 (m, SH),
Cookt 1.65~1.76 (m, 4H), 2.78 (t, 2H), 3.05 (t, 2H), 4.40
(g, 2H), 6.77 (d, 1H), 7.53 (d, 1H).

C321-3 5. O § 0.95(d, 9H), 1.37 (t, SH), 1.70 (m, 2H), 2.07(m,
coost | 1HD), 277 (t, 2H), 2.90 (d, 2H), 4.36 (g, 2H),
6.74(d, 1H), 7.50(d, 1H).

C208 me 8 0.97 (d, 6H), 2.06 (m, 1H), 2.61 (d, 2H), 6.91 (s,
1H),7.43 (d, 1H), 7.92 (d, 1H).
C294 )5—(0 8 0.92(d, 6H), 1.40 (t, 3H), 2.10 (m, 1H), 2.19(s,
\ kﬂ 3H), 2.97 (d, 2H), 4.36 (d, 2H), 8.64(s, 1H).
COOEt
C293-2 \S & iz/Y 8 0.98(d, 6H), 1.40 (t, 3H), 2.09 (m, 1H), 2.57(s,
ookt 3H), 2.95 (d, 2H), 4.37 (d, 2H), 6.88(d, 1H),
7.28(d, 1H).
C279-4 D—ng/Y 8 0.99(d, 6H), 1.40 (t, 3H), 2.12 (m, 1H), 2.96 (d,
CooEt 2H), 4.40 (d, 2H), 7.37 (m, 1H), 7.65(d, 1H),
7.98(d, 1H).
Cc227 . °)/© 8 7.14(q, 1H), 7.35 (m, 1H), 7.40 (s, 1H), 7.50 (m,
S 3H), 7.70 (m, 2H), 7.74(d, 1H).
C307 \S T 0 y 8 0.92(d, 6H), 1.30 (m, 6H), 2.06 (m, 1H), 2.83(m,
COOE 2H), 2.91 (d, 2H), 4.36 (t, 2H), 7.65(d, 1H),
7.51(d, 1H).

C306 .. 51.22m, 6H), 1.50 (m, 5H), 1.82 (m, 2H), 3.48 (m,
aw 1H), 4.39 (t, 2H), 7.50 (d,1H), 7.94 (d, 1H);
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C329 S' 06 1.00
2.97 (d, 2H), 4.40
(s, 11-1).

6 7 Conpound 5

und 6 ('2

(d, 6H),
(aq, 3H),

1.40 (t,
7.33-7.3

(1.6muol ) was dissolved in benzene (
in THE (4m) and

?rrrml\

3H),

2.13 (dg, 6.9 Hz, 1H),
7.79-7.84 (m 214),

N COO ,
9 (m 2H),

o),

7.93
Exanple 4 R7 R6 SN Br + Brzns Pd(PPh3)4/benzene S NR R7 NNJ5
t hen sol ution

of conp
tetrakis
t hereto
The reac
obt ai ned

£PB%Reny|
n turn, gn
ion solut
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tate (vol

Rz Te 5 ¢

i on was “Cdhcentr at
tion through col un

uhe- ratio ..,:1\ (/]

e 0Pd(#Ph3FR) [-30mig¥3(wer sHaddeds(m,

ISR et kst oL

et hyl ac
synt hesi
(cbA 3

3.15 (d,
6 4.00 (
7.3 3 (dd

ptate (vol
z€a7%9 t he
300 MHz) (
2H), 3. 96
3H) 4.

LU

S

ed 992 (G3RDoLAR (SBFCk 40 ens GmlI7d (. )

th >0 1D, 480 8 %4m, 1804 g@s?%?

d((dld 1].H'I'D,,77Q(65 H, NNCOOW F 1 H,

24 \Mna354-S-COOMe—-S-3-83

nikghr omat ogr aph with petrol eum et hgr/

r e
NVR

a

(s, 3H),
7.92 (d,
1H),
2.83 (m
3H), 3.5

7.8p

X
1H. d
(d, cO(

4H), 7. 37

raa
bt 111)

40 ~S NS
§)§0 (s,
7.83 (d,
[\

7.88 d,

M

1

ZT)

9_’559 2t

J.

Tl it % 7(@ fi)

.41 (s,

A

7.24)d, 1 ng284 ,S S\*/oMe S 3

S8 T0 (3,' §H), 1% (ts, %%,92.33 (ng, &5 ?z,' ?H),

2.97 (d, 2H), 4.40 (g, 3H), 7.33-7.39 (m, 2H),
7.79-7.84 (m, 2H), 7.93 (s, 1H).

6031 d< 6H). 1.6 @m% (m,9A1)( 346 {34 .

d,

Example 4

S Re
Rs Br N
Y +  BiZn— SN papPhy)b S /_Xi\
N () _Pd@Phy)ybenzene T~ s Re
R, N—7 g—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(PPh3)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 synthesi

zed by the same method:

Table 1-4
Compound | Structure formula | '"H NMR (CDCl3, 300 MHz) data
Wang282-1 | N 8 0.99 (d, 6H), 1.99 (m, 1H), 3.15 (d, 2H), 3.96 (s,
MYQl 3H), 7.46 (d, 1H), 7.86(d, 1H).
Wang368 Cr e { 8 4.00 (s, 3H), 4.70 (s, 2H), 6.96 (dd, 1H), 7.65 (d,
" oo™ F 1H), 7.33 (dd, 1H), 7.46 (d, 1H), 7.83 (d, 1H).
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Wang316

S Ph 7.82 (d, 1 H). Wang352 ON Nsi
7.17 (dd,
Wang338 o N COOve S 3 84 (s
F ]

111),

If s |
COOMVe S
7.54 (d,
(tq, 2H)
7.84 (d,
89 10 1

Thi azol e}

CH3CN B
sol ution
chl ori de
t he reac

N COOMe S 3.98 (s, 4.60 (s, 2H), 7.30 (5H), 7.43 (d, 1H), N
S 4.00 (s, 3H), 4.72 (s, 2H), 6.97 (ddd,

7.25 (s, 111), 7.34 (dd, 1H), 7.77 (s, | H
7.09 (ddd, 1H), 7.28 (dd, '1H, 7.33 (d,

7 Q/I /rl 1 N (‘I \I\banl—'\/l S N
CODM& 3 I’
S G

JQJ (ddd 748, @8 yiD, 72810, (s (Heroda by
TR

3H), 1.45
ExarmIeS'H OaNH bSOc SNC R?HRCN"

3H),
coove/ F I H),
3H)

=0 6 Hz
s Wapgdid
111), 7.9
1.70 (tt
1H) .

7.43 (dd, | 1H),

N R7 NJH R
1 Waay 245 %N KCN NH4CI§ 1138 CE,DBH) VP (q, V), 7.48 (d, 1H), 7.86 (d,
2- car boxyl cdmor Thilo carboxylic acid c) PPh3, CCl

ene- i
eNZoi C aldehyde (25nmml ) Nﬁg §3@é§]#3 t he 25% ammoni a wat er

um
and

T K§§Uﬁ§?@ﬁyng—qﬂd—§gqgﬁ
weg @i—j CI§_,Qa Su asf?mxt ?zgm\zgsgs I'rred for 6l ours

(37. esul te
tlon mas tracke y TLC ITme reactant was extracted with

aciimm el n

di chl or op
(MySH4) ,

yield 90
(0. 6rmol

I (ST o-53 B A e 6005 95
09 . Conpound "9 ( e ) mgm;&pgﬁgﬁ—;gg ’ 25 (7.8mmmol ), DIVAP
6mol ). The

and _thidzole-2-fornmc dcid 'esulted m xXture wa

th exiract
Taetre ot yer

S COI’]C

UJ

cool ed u
The prog
conpl ete

hteang3 e tih OoMes ub g eqBLeR (5,3 HOVE.60&(S, 2 8B 0t (GEN).1.43 (d, IFH1) .
Fess of rdg htracéfgﬂﬁg C. After the reaction was
d A

d, the recctant was dil ut ter, and extracted with ethy

acet at e.
10 was o

pound

Wagg3 0! Ve@t was frenoved oD EBE)Y4.BY (£ 9RGENYT adddOMH), 3N @A
bt ai fied by 0] tZ”Til
cooms” F 1H), 7.25 (s, 1H), 7.34 (dd, 1H), 7.77 (s,1H)

Wang338 cooMe 8 3.84 (s, 3H), 7.09 (ddd, 1H), 7.28 (dd, 1H), 7.33 (4,
Q%X\Q J=10.6 Hz, 1H), 7.4 (dd, 1H), 7.84 (d, 1H).

Wang354 ESHN% 8 3.83 (s, 3H), 7.10 (ddd, 1H), 7.28 (dd, 1H), 7.41

NS (dd, 1H), 7.54 (d, 1H), 7.93 (4, 1H).

cl E
Wang282 ESHNﬁi 8 0.92 (t, 3H), 1.45 (tq, 2H), 1.70 (tt, 2H), 3.25 (4,
NS 2H), 3.92 (s, 3H), 7.43 (dd, 1H), 7.84 (d, 1H).
Example 5
CN
)J\ —— /kCN__> Q%N*Fb > (_7—( I
8 9 10 1

a) 25%NH4OH, KCN, NH,CI; b) EDC, DMAP, DMF,
Thiazole-2-carboxylic acid or Thiophene-2-carboxylic acid  ¢) PPh,, CCly, CH3CN
Benzoic aldehyde (25mmol) was added to the 25% ammonia water solution
(20mL) containing potassium cyanide (KCN) (30mmol) and ammonium chloride
(37.5mmol). The resulted mixture was stirred for 56 hours, and the reaction was
tracked by TLC. The reactant was extracted with dichloromethane. Then the extract
was dried over magnesium sulphate (MgSQ,), and the solvent was concentrated to

obtain compound 9 (2.9g, yield 90%). Compound 9 (6mmol) was mixed with EDC
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separation through colum chromatograph (0.76g, yield 50). Conpound 10
(3.Immol) was mxed with triphenyl phosphine (Ph3P) (7.75muvl) and carbon
tetrachloride (CCl4) (7.75mol), and the resulted m xture was dissolved in
acetonitrile (20nm.). The reaction was conducted at 45 C and tracked by
TLC. After the reaction was conpleted, the solvent was renoved by

concent r af7.8mmad) DRI 06ehnid]l) (MENG2Ed)e-2-(oringd dcOlgmmay. aht adendrdby
separation through colunmm chromatograph with petroleum ether/ ethyl

acet at e ( vkt wagtdodldd: dnder Tlae Hatl (@0 NeuseqRatpdSMIERRs sed hiegétaed by
t he sane net hod: Table 1-5 Conmpound Structure H NVR (CDCl13, 300 MHz) data

formul a 3 ( ( 69 (d,
c/ | NNV%LE&% 1) pﬁ%M ‘gfeg&w&}%s &%‘ﬁgd o8 (1?3“? ?ﬁﬁp ﬁ’f C{(w’wwzﬁﬁ 7.59
(22511 |1 ;')?’corﬁplz:%lc_iﬁ ﬂleQ@:adThrRhNa(sdcﬂlute’ﬂ'bmh%?&z?ﬁld H}Eﬁbt%d%lﬁfetﬁ Lac%{d}eH)Tllelg (m
L. (m

(bs, 1 H) solvétavaslrembvedEdoifieteN KyCEddcerfration | dnddomdetid] 161@s Sbidinkd By Rs N CS
Rs N 12 13 Conpound 12 (I'mmol) was mxed with [ithium hydroxide (LiOH)
(4mmol ), semhtiohghmugle dolsioinvamomatogidpiD.d0gl yield 60). esn@mided Ot(Bdmanal) The
reacti on was 26 conducted at roomtenperature and tracked by TLC After
the react Woh TS c‘dﬁbltélpb@lylplt(ﬁbh@@l(\%lﬁ) (B mraely epndr garben tefeachiorided with 1

ol L Y OLRRNL LS BEh . e extapted YLD SUNL, Be Skl S MoRE) Ve Ve
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 N \C' 6 7.34 (d, 1H), 7.40 (m, 3H), 7.63 (d, 1H), 7.69 (d,
sl
&3/4” Ph 2H).
Wang260 N { & 7.00 (dd, 1H), 7.35 (m, 4H), 7.59 (dd, 1H), 7.72
S U
WA Ph (dd, 2H).
Wang241 HN—( 0 0.77 (t, 3H), 1.16 (m, 2H), 1.23 (m, 3H), 2.48 (1,
N 2H), 7.36 (d, 1H), 7.44 (d, 1H), 12.27 (bs, 1H).
Example 6:
COOMe
N { COOH
ENG LIOH, MeOH, H,0 K\
Q 6 QYQS

12
Compound 12 (1mmol) 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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conpound 13 (WAng268) was obtained (yield 98% . The foll ow ng conpounds
were synthesized by the sane nethod: Table 1-6 Conpound Structure 'H NMR
(CDC13, 300 MHz) data formula Wang268 N cooH 6 0.76 (t, 3H), 1.13 (m 2H),
1.38 (m 214), 2.47 (t, 2H), N 7.36 (d, 111), 7.74 (d, 1 H. Wang302 [NS H

EI 6 %S ﬁied a& rocg&?el;%@erggre( qﬂ(d tﬁ_ac%ﬁl_(? b@%&%of\(g télé')l;%éctiioapgla? gomgle nEq%(SS_ LS

7.80(d, 1k)e S@X@lmag cBnceQ)cra@%@di@ﬂzd/v@mm/]Nh %Hc aédNaﬂ'd BifhcfddOl S N O
Et OAc/ H2O NH2 N-JI Rlo 14’ 15 Conpound 14 ( mmol) was m xed with

NaHCO3 (1 Withokethyl H@@tateEt'ﬂwC sglgert was /remgwgd) cmslesaiﬂelw chieqeatration; laad acyl
hl orid dde hed after .1 h Th
Feacti on SorePuShr SRARTN e ARG Daoeh e R e iR T

extract edsﬁithed'ﬂyah@wﬁ@h@ﬂ@hases wer e conmbi ned, washed w th saturated
NaCl solution 3 tines, dried over MgSOX, and concentrated to renove the

sol vent conpletely. The m xture was purified through colum chromat ography
to obtain Tdbde pboduct 15 (V\an9363 43-1). The yi eld was 83% The follow ng

df) f i 1 __' @ i
ST ot o § Gt SRR 2 T RIS BL T 300 GIAIRLT 15 1 cpcoone.
60.68-0. 79 (4H), Of RPmuld), o.C5 (d, 3H),

Wang268 iO/OH\/ 5 0.76 (t, 3H), 1.13 (m, 2H), 1.38 (m, 2H), 2.47 (t, 2H),
QYQ 7.36 (d, 1H), 7.74 (d, 1H).

Wang302 N " 8 4.89 (s, 2H), 7.27 (5H), 7.38 (d, 1H), 7.80 (d, 1H).
{?/(SL%
Wang268-1 . ,/q\°°°“ 5 0.11 (d, 6H), 2.03 (m, 1H), 3.33 (d, 2H), 7.40 (d, 1H),
&,/ngl 7.80(d, 1H).
Example 7:

O)\KCOOMe O%/COOMe
ﬁ(EN NaHCO3 ’N

y N + R40—COCI

S
EtOAc/H,0
Y\ENHE Y\( A,

14

Compound 14 (0.1mmol) was mixed with NaHCOs (1 mmol), H,0/ 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 MgSOs, 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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N 1.44-1.49 (111), 2.35-2.42 (1H), 2.70 (3H), 3.91 S N~ ~N (3H), 5.23
(12-1), 6.58 (1H), 7.95 (s, 1H). H Yao393.50 0 6 0.82 (3H), 0.89 (d, 3H),
0.90 (d, 3H, 1.26 (m o Ow 4H), 1.59 (m 2112.22 (t, 2H), 2.36 (m 1H),
S~(\No 2.67 (s, 3H, 3.89 (s, 3H), 5.20 (dd, 1H), 6.40 N ~~ (d, 1H), 7.93
(s, 1 H H Wang391.49-1 ocOOWe 6 0.92 (d, 6H), 1.56 (m 2H), 1.69-1.87
(6H), } N 2.4Qafflen1-AH), 2.61 (m 1H), 2.69 (s, 3H), 3.90 N NQ (s, 3H,

0 52 (o, | ShyPRgs o Seiychins Toimly T2} VBT GGDCI PRHRER S 56 (m by
C iy, N VRRBOTTE Ll oy fohgD) | TR OTS (O, PO @ oY (g
6H), 1.10-1.28 (m 2H|, 443 (m 2H) | 1.44-N49 (), 2550 ¢(1161.2)70 @HABYh 1
o e 7 e (s ??%; S vbngary Sy SR e Tpa T80 1 b Cal s
3H), 2.5p (m 1H), N|2.79 (s, 311), |3.94 (s, 3H), 5.42 (dd, 1H), 7.10] S N
o o (0 L T GoG i i (Rl i
30, 2.50 (m 1H). N 2.73 %t 314), 15, 189 (8KRH)5222 (, 3dD), Zi%ﬁ,('nz.lféj, S N
Nj F(d 1H, 7.16 (dgdi 1OH)’ 7. 4016460, 3443 84 (@53m), 5.20 (ad, 1H), 6.40
NS~ | (d, 1H), 7.93 (s, 1H)
H
Wang391.49-1 o~ coone 5 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
i}l 1@ (s, 3H), 5.22 (dd, 1H), 6.29 (d, 1H), 7.95 (s, 1H)
H
Wang377.46-1 —coome 5 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,
;ﬂ'% 3H), 3.08 (m, 1H), 3.92 (s, 3H), 5.22 (dd, 1H),
H 6.15 (d, 1H), 7.96 (s, 1H)
Wang405.51-1 o~ co0Me 5 0.91 (d, 6H), 1.19-1.28 (m, 2H), 1.43 (m, 2H),
N 1.65-1.84 (m, 6H), 2.17 (m, 1H), 2.40 (m, 1H),
;{“0 2.69 (s, 3H), 3.90 (s, 3H), 5.22 (dd, 1H), 6.32
EKO (d, 1H), 7.95 (s, 1H):
Wang417.46-]  coome 5 1.01 (d, 3H), 1.06 (d, 3H), 2.52 (m, 1H),
s,/N‘" F 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
H (ddd, 1H), 7.58 (d, 1H), 7.99 (s, 1H).
Wang#17.46-p -~ cooms 5 1.01 (d, 3H), 1.06 (4, 3H), 2.52 (m, 1H),
F(: N 2.73 (s, 3H), 3.94 (s, 3H), 5.42 (dd, 1H), 7.10
;(N?\C(F (d, 1H), 7.16 (ddd, 1H), 7.40 (ddd, 1H), 7.55
H (ddd, 1H), 7.58 (d, 1H), 7.99 (s, 1H).
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H(ddd, 1 H), 7.58 (d, 1 H), 7.99 (s, 1 H. 28 Wang443.52 O COOMe 6 0. 94
(d, 3H), 0.95 (d, 3H), 2.50 (m 1H), 2.68 N (s, 3H), 3.92 (s, 3H), 3.99,
4.07 (dd, 2H), 4.59, sN NO 4.64 (dd , 2H), 5.24 (dd, 1H), 7.29-7.34 (5H),

H 800 (s, 1H) Yao351.42 60.88 (d, 3H) o 90 (d, 3H), L 24 (t, 3H), 2.26 O

COOME (g 2 38 (4 2.66 (s, 3.88 (s 5.19 (dd._ 1

1H) :
6.44 (d, qug443752az (4, 1@‘;50»@ N w9%¢1@m3029<m260¢m§f10£6&4),
0.86 (d,|3H), 2.38 (m| 1H}N2.70 s , N 3 ( BH) |
058 (d[51, 2,38 () 1210 o syugdp .1, G, i, iy (o
Ya0379. 47 0 60.88 (d, |3R), P.94L(H, 3IH.64 WWDAKR,5.BHAd, AH)7 7.20-0Me (SHY, | 1H
2.66 (s,|3H 3.88 (s, 3 8 (m 1 M, 632 (d 1'H, 7.94 (s, 1HIN
_::7H Yho337.40 o/ CODMve @b.88 (d, 3H)S: Q)(SQELH)(d 3H), 2.03 (s,3H), 2.38 N
(m 1H), ( 3H) [ 3-88 (5, 31, ' Oz, :
7.92 (s, Ya%SI%H WAng399-46c00Ke " c%g}g%%jgg{[& 0‘390(?’ SZJLH!_%(S]'%d,P[’ %ﬁ?’,z‘%&%
(m 1H),|2.73 S/ N O ﬁf" (q, 3H), 2.38 (m, 1H), 2.66 (s, 3H), 3.88 (s,
—\ 3H), 5.19 (dd, 1H), 6.44 (d, 1H), 7.92 (s, 1H)
S 7 O
NJ\/
H
Wang413.49 _coome 8 0.75 (d, 3H), 0.86 (d, 3H), 2.38 (m, 1H), 2.70
=N
;% (s, 3H), 3.64 (s, 2H), 3.91 (s, 3H), 5.19 (dd,
Y(g 1H), 6.24 (d, 1H), 7.27-7.38 (5H), 7.95 (s, 1H)
Ya0379.47 )7)2 50.88 (d, 3H), 0.94 (d, 3H), 1.94 (s, 9H), 2.47
=
rofN OMe (m, 1H), 2.66 (s, 3H), 3.88 (s, 3H), 5.18 (m,
N o 1H), 6.32 (d, 1H), 7.94 (s, 1H)
5
H
Y20337.40 O)\rCOOMe 50.88 (d, 3H), 0.91 (d, 3H), 2.03 (s,3H), 2.33
ﬁfN (m, 1H), 2.67 (s, 3H), 3.88 (s, 3H), 5.18 (dd,
SN 1H), 6.60 (d, 1H), 7.92 (s, 1H)
Y\ENJK
H
Wang399.46 OJ\HO § 1.02 (d, 3H), 1.06 (d, 3H), 2.55 (m, 1H), 2.73
sﬁﬁ N ome (s, 3H), 3.94 (s, 3H), 5.46 (dd, 1H), 6.95 (d,
[o)
ﬁb 1H), 7.44-7.54 (m, 3H), 7.84 (d, 2H), 8.01 (s,
1H)
Example 8:

O&/COOMe O%/COOMe
_ 0 NMM,CICOO'Bu _—
/[k . N

s N + Ry “OH S o
CH,Cl, e
\FNHZ \}m Rq4
1
16
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N (s, 3H), 3.94 (s, 3H), 5.46 (dd, 1H), 6.95 (d, N 1H), 7.44-7.54 (m
314), 7.84 (d, 2H), 8.01 (s, H1 H Exanple 8 OCOOW QII COOv ~ " NN
0 N\MMC1000'Bu S N iN+ RI1 OHS O CHCI2 NHZ NR j 14 H 16 29 Acid
(0.12mml ) was dissolved in CH2CI2 (2 nmL), and cooled in ice salt bath
(00 . After 10 m nutes, N-nethyl-norpholine (NMM (0.15 mml) and i sobutyl

chl or of or mat eAélal(mrBuc)l)(v&b,sldsssmh)mmﬂg:@@d@@)tmrmcﬂ i fcellshlt bathen stir
was continued for half an hour, conpound 14 (0.l mml) was added thereto.

Stir was (84@Ht iAfteed 0 tmnhtb:*.;d\lswh}dﬂnmhollm&aﬂéMMb(O oD mmelradaisolbuyl
gradual ly. The reaction was tracked by TLC. The reaction was quenched with

wat er af t shlorpforpaiadCGleROR (OcGnpimalktererpddedethenctmin e Bherr distweas wi t h

Gt ed ovoroRtyed, Rt Ho etk Fampowe 14conauny a‘ts’%élg d%ﬁgtg?%%'t bﬁ%o\&%ts' o

Cvol urre. v SORGHE, 1 PRSP TR FERE Y reB G Gate Sty risp o has

e mpound %@f&%&g b o T oy RS il e e ARl 0 0 2 5

0.90 (d, 816@6(9 Irhé Geactidl ,wag eﬁﬁa&éﬁ Wi-tii]EtOAge G9e E)tOAE as(eswa&basheé 305- 3. 08
(m 2H), Szl N 5.16-5.26 (m 311), 5. H, 6.47

(d, tlmes w1th saturated salt solution, drled over MgSO4, and the solvent was
concentrated. The mixture was purified through column chromatography (petroleum
ether/ ethyl acetate (volume ratio 2:1)) to obtain product 16 (Wang363.43-2). The

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

Table 1-8
Compound Structure formula | '"H NMR (CDCl3, 300 MHz) data
Wang363.43-2 J\KCOOMe 18 0.90 (d, 3H), 0.91 (d, 3H), 2.45 (m, 1H), 2.69

(s, 3H), 3.05-3.08 (m, 2H), 3.90 (s, 3H),
5.16-5.26 (m, 3H), 5.87-6.00 (m, 1H), 6.47 (d,
1H), 7.96 (s, 1H).

G
;f

Wang403.50 - COOMe § 0.89 (d,3H), 0.92 (d, 3H), 1.89 (m, 2H), 2.27
~2.37 (m, 4H), 2.44 (m, 1H), 2.69 (s, 3H),
% 3.10 (s, 2H), 3.91 (s, 3H), 5.20 (dd, 6.3 Hz,
1H), 5.63 (m, 1H), 6.51 (d, 1H), 7.91 (s, 1H)
Wang417.52 - coome 5 0.89 (d, 3H), 0.93 (d, 3H), 1.55-1.64 (m, 4H),

N
H
N
H
J 1.97 (m, 2H), 2.07 (m, 2H), 2.46 (m, 1H), 2.70
% (s, 3H), 2.94 (s, 2H), 3.92 (s, 3H), 5.21 (dd, 6.0
N
H Hz, 1H), 5.69 (brs, 1H), 6.59 (d, 1H), 7.99 (s,
1H)
f{
N
H

Wang377.46-2 __COOMe § 0.88 (d, 3H), 0.89 (d, 3H), 2.30 - 2.35 (SH),

2.67 (s, 3H), 3.88 (s, 3H), 4.94 (dd, 1H), 5.01
(dd, 1H), 5.19 (dd, 1H), 5.76 (m, 1H), 6.50 (d,

Lp

1H), 7.92 (s, 1H)
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NHZ1H, 7.96 (s, 1 H. Wang403.50 O COOMe 8 0.89 (d,3H), 0.92 (d, 3H),
1.89 (m 2H), 2.27 N- 2.37 (m 4H), 2.44 (m 1H), 2.69 (s, 311), ,N | N
3.10 (s, 2H), 3.91 (s, 3H), 5.20 (dd, 6.3 Hz, H1H), 563 (m 1H, 6.51
(d, 1 H, 7.91 (s, 1H Wngal7.52 COOMe 6 0.89 (d, 3H), 0.93 (d, 3H)
1551 4/m I\Il_07/m ')’I’I\ 2 N7 (m
NON (s, Wangé%@@s 2HA Go@Ee (S, %87@2'31{)(882 ) llifﬁz(s iﬁh)l 60"
(brs, | H, 6.59 (d, |l H=N7.99 (s 7. 0 8 (d,
50 8b (d ary 2 258 (5t | SN IR 15; L8 TR ¢
4.94 (dd| 1H), 5.01 , 5. 1<>2€Hd391(kﬂ)3H)5571@ (day, 1H)HY.33 6,300 (d, 1
H, 7.92|(s, 1 H 30 91 8 0.92 (d, 3H)| 1.66
(s, 3H),|1.79 1} N (8, 3% 244(m>g%\—1{$(d§%63975( %ﬁ)msol(fj S'l_?NO
2H), 3.9 5. 19 5 I1T T 1331 7. 97
(o 1711 ST B g glggitog,, I R R e
QOMe (s, |3112.23-2.67 (i n=N6H), 2. 74($§H)3H¥3 2:672{91,(5H) Z@GLBHJ%H)@(S, D5 (m
1 H), 5.20 (dd, 1 5 (d, 1
01[9 CoOVE (NEI\/l HEDBT S @(:ul ar ileég)é%@bfﬂLhMﬂﬁimg ta, T,

NJK/\/K 7.94 (s, 1H)

H

Example 9:

J-
/—;2:N

EDCI, HOBT, molecular sueve

oo
"

DMF

+ Ry ~COOH

S /N s /N
NH, /U\

H
14 17

Compound 14 (0.04mmol) was mixed with a molecular sieve (100mg) and HOBt
(0.04 mmol). The resulted mixture was added 2 mL treated DMF, cooled in ice salt
bath (-18°C) and stirred for 10 minutes. Acid (0.045mmol) was added thereto. After
stir was continued for half an hour, N-ethyl-
N -(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 50mL EtOAc. The EtOAc phase was
washed with 100mL water and saturated NaCl solution 3 times respectively, dried
over MgSOy, and the solvent was concentrated. The mixture was purified through
column chromatography (petroleum ether/ ethyl acetate=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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S'NH2 + RI2 COON ~S N O N ' Jl'|

R12

14 H 17 Conpound 14 (0. 04mmol) was

m xed with a nol ecular sieve (I 00ng) and HOBt (0.04 nmol). The resulted
m xture was added 2 nlL treated DWF, cooled in ice salt bath (-18C) and
stirred for 10 minutes. Acid (0.045mvl) was added thereto. After stir was
cont i nued—for—half—an—hour N--et h\/l N {’2 di W imde
(EDCI ) @"W%I) ke darmulay joH @W D Clopn 200 MHE2) idgfa proceeded| t o
react fofyhg our i nce salt by room
t enperat tre. ggf’%e@? ea¢ ti ~ d racke 5%9@%@ ]f?yf& %@8 rea(@i gﬁ?(& I
conpl eted, the systein Ndi | uted wi (9 33@013 93[ GAGH) s 5HdAACHpha 82 (w;as
washed w th 100nL wateg mnd saturat (Nigﬁla uti on 3 tines rﬁf&ecti vely,
dried oyer MySO4, au%\h sol vent HZé ridDed: P e %t \ias
purified|through col mat ograp@g p?J[ rol eum ether/ ethyl acetate=2:1
(volunme fatio)) to obtai n t he product 17’ \Ranq405.49). The yield was| 96%
The fol | pWang5tob®ounds w%y i% thPﬁllZ@ld(dg)éHt),hb%éﬂI@H);elﬁbdn, THRI2691F 9 31
Conpound| Structure fornubay g405.49 .0 6
0.97 (d,|3H), 1.03 (§ N2 51 (m gggim) %%éa(ﬂfixga?’é 91%%0473% 92
(s, 3H,|5.35 (dd, 1 87 (d, Ny Y 87150&1(@;1 g.85Ndd. "1 9(615 1H,
7.60 (d,|1 H, s ~5-~ '@OH798 ‘( PHZ % %’ t')( 14)9 1.01 (d,
6H), 1.45 (s, OH, 2 w @1}1%(510315111) 390(3, 3H . 5. B3
(dd, 6 Hz, 1 H), 7.33 §o 1 H, 815 (dd, 1 H, 8.82 (dd, I H,|9.05
NN (d[1H, 11.01 | _H) Boc- HN WAng429.49 OO 6 0.97 (d. 3H), 1} 02
(d, 3H),| Wa6242949 1H, 2 69%% 69,.973¢d) 3H3. BO2 (& 3H3H).62 gmOBHY,2.68BH) ,
5.49 (dd omMe | (s, 3H), 3.89 (s, 3H), 4.03 (s, 3H), 5.49 (dd,
>/f Mo 1H), 6.99 (d, 1H), 7.05 (t, 1H), 7.44 (dd, 1H),
Jb 7.96 (s, 1H), 8.16 (d, 1H), 8.70 (d, 1H)
Yao415 o@ 3 1.00 (d, 3H), 1.07 (d, 3H), 2.52 (m, 1H), 2.73
oMe | (s, 3H), 3.94 (s, 3H), 5.40 (dd, 1H), 6.90 (t,
>/Z/ 1H), 6.99 (d, 1H), 7.22 (d, 1H), 7.42 (t, 1H),
OH
Jb 7.53 (d, 1H), 8.02 (s, 1H).
Wang577.72 o)}NiOMe 6 0.94 (d, 3H), 1.01~1.06 (9H), 1.45 (s, 9H),
;{ 2.39 (m, 1H), 2.66 (m, 1H), 2.73 (s, 3H), 3.94
jlg?\;@s (s, 3H),4.90 (m, 1H), 5.15 (m, 1H), 5.36 (dd,
Q‘ NrBoe 1H), 7.93 (d, 1H), 8.01 (s, 1H), 8.04 (s, 1H).
Example 10:

O

/ﬁ)%
S
=N

gy
OMe
N
18

/é%o

A\
N

OMe

LiOH /H,0/MeOH

Compound 18 (0.063mmol) was dissolved in MeOH / H,O (0.8 mL/ 0.2mL).
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AN NO Ove 1H), 6.99 (d, 11-1), 7.05 (t, 1H), 7.44 (dd, 11-1), H 7.96 (s, 1
H, 8.16 (d, 1 H), 8.70 (d, 1 H Yao4l5 00O 6 1.00 (d, 3H), 1.07 (d, 3H),
2.52 (m 11-1), 2.73 SiN Ow (s, 3H), 3.94 (s, 3H), 5.40 (dd, 1H), 6.90
(t, ANO1 H), 6.99 (d, 1 H, 7.22 (d, 1H), 7.42 (t, 1 H, OHH 7.53 (d, 1
H, 8.02 (s, 1 H. Wang577.72 o' Y'oMe 6 0.94 (d, 31-1), 1.01-1.06 (91-1),
1.45 (s, Qlted}he requlddd 3oBSioh Waskbolel, foR 16 nifuites ihlicd bath2L ¥3H((8.253md]), 3. 94
~NN's (s, 3H),4.90 (m 1H), 5.15 (m 11-1), 5.36 (dd, 7~NHBoc 1 H), 7.93
(d, 1 H), w8s addgdstherktdd) TheBsyGtenf svas thekfed to Exampkempd@turd geaddally, and thil W S -
IN LiOH /H0/ MOHNOH ON W ON-~ZNOw HH 18 19 Conpound 18

(0. 063mMmoiepciigs vgh deskere iy i - Gebfier themetly] &stat_reagtionivjas copmlged.ethe t he

| ted | uti |l ed f 0 m nut in i Jpath, Li 0.25 I
was added BHULRBIOR PSS REATE W KUkl PACHE BPRdR) |y, and
th I { d. . { th t hyl t tion.
compl ot eaniCTy sERRAT OB Bvst fhe hetnis el ¥as Birdie L BB S dea 1o
conpl et ed." ¥ he "8 Gt 'of fit 8 . .
phase. uac bathia s T AR ¥1esth B soffRl o o R g0l "

sol vent vas (WeReaBUeR B foRoRHodiothdouadiieére sAhéRATAY tRe ¢6de mit@df Ol | owi ng
conpounds were synt hesized by the sane nethod. Tablé 1-10 Conpound
Structure H NVMR (CDCl 3, 300 MHz) data fornula Wang415.46 0 o 8 1.02 (d,

3H), 1.07 (dTaB)l-1® 67 (m 11-1), 2.75

Compound Structure "H NMR (CDCl, 300 MHz) data
formula
Wang415.46 OMO 6 1.02 (d, 3H), 1.07 (d, 3H), 2.67 (m, 1H), 2.75

séﬁ N o (s, 3H), 4.07 (s, 3H), 5.54 (dd, 1H), 7.04 (d, 1H),

ﬁ%”e 7.11 (dt, 1H), 7.48 (td, 1H), 7.99 (s, 1H), 8.22

(dd, 1H), 8.75 (d, 1H).

Wang377.46-OH o J%%c’ 5 0.97 (d, 6H), 1.60~1.89 (8H), 2.44 (m, 1H),
¢~ N oH 1262 (m, 1H), 2.75 (s, 3H), 5.26 (dd, 1H), 6.26 (d,

=N
7{‘ ? 1H), 7.97 (s, 1H).

Wang389.47 5 J%_{o § 0.94 (d, 3H), 0.97 (d, 3H), 1.88-1.99 (m, 2H),
SﬁN%\N OH | 2.31-2.33 (m, 2H), 2.37-2.44 (m, 2H), 2.46-2.53
g 0 (m, 1H), 2.75 (s, 3H), 3.14 (s, 2H), 5.24 (dd, 1H),

N

HJQ/O 5.67 (m, 1H), 7.98 (s, 1H).

Example 11:

o)

0

AL, N
_ | NaHCO; EtOAc¢/H,0 Q N Q
PalRs "

coc - =N N{)

—= +
dN COOMe Rio - COOMe

SN o
NH N/U\Rw
H

20

Compound 20 (0.05mmol) was mixed with NaHCOj3 (0.5 mmol). H,O / EtOAc

(0.2 mL/0.8 mL) was added to the resulted mixture, and acyl chloride (0.075mmol)
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s'" 1 NO™ (s, 3H,
7.11 (dt, 111),

1 H). WAng377. 46- OH
NOH 2 62 (m 114),
H Wang389.47 0 0 6 0.94 (d, 3H),
waNa@it 2thdfet@ gRidlublly. "IZH)Sne;%io'(ig\gas ?ﬂl_gr(cﬁéd aftdr, 1 Bod®TRe Factidn (M

/--1
7.97 (s,

2H), s"
H, 2.75 (s,

1 H.
3H),

4.07 (s,
7.48 (td, 1H),
S 0.97 (d, 6H),
3H),

3. 14 (s,

3H),

2.75 (s,

2H),

5.54 (dd, | H),
7.99 (s,

7.04 (d, 1 H, I
8.22 H\ (dd, 1H),
2.44 (m 11-1),
6.26 (d, 1 H

111),
1.60-1.89 (8H),
5.26 (dd, 1 H),
0.97 (d, 3H),

H5.67 (m 1H), 7.98 (s,

1H) . Exanpiletign was dguied Neith ReMOG3nE e i20s Phase' was dxkradleH2Nith@OwitkN H

Nomi/ S /|

N COOVe R10 N S COOwe i

O NH2Z NRio

H 20 21 Conpound 20

(0. 05mmol FtQae BOArigseshwiigioodinag, svaghagl 3 timep with setugied NeOl solutigrg. 8 i)
and acyl

was added,t.o, t he sulted,m xture, chl orjde (0.075mml).. 33 was
added t hef8¢b OQ’P%M‘V angge sglyept 3fas yeauceRiratRdy eaf“ﬁ’é‘l"relwﬁﬁtﬂ’}.“ﬁ?ae

ey ot ot et B Hadihyfh
Wi th sat ugghed, et 23 PWahE91%.59

concentrated. The m xture was

synthesized by the same method:

leu
C

gl:l;he]?fﬁgglvﬁés MIEQhe BGWiEL PR wAeS

e T .

Table 1-11
Compound Structure formula "H NMR (CDCl3, 300 MHz) data
Wang537.59 )Yﬁn J\r° 18 1.01 (d, 3H), 1.05 (d, 3H), 1.68 (d, 3H), 2.59
f%N Hod (m, 1H), 2.7 (s, 3H), 3.8 (s, 3H), 5.46 (m, 1H),
SN o 0N | 5,49 (m, 1H), 6.97 (d, 1H), 7.41-7.54 (m, 4H),
WIS)K@ 7.81-7.83 (m, 1H), 7.82 (d, 1H), 7.87 (s, 1H),
8.17 (s, 1H).
Wang531.63 ojygN 1 § 0.86 (m, 3H), 0.96 (d, 6H), 1.31 (m, 4H), 1.63
N OH N (m, 2H), 1.67 (d, 3H), 2.26 (t, 2H), 2.46 (m, 1H),
\S(V’L" ﬁvv\coome 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 2 | § 0.94 (d, 3H), 0.97 (d, 3H) 1.25 (s, 9H), 1.69 (d,
;{ N H N%oom 3H), 2.56 (m, 1H), 2.71 (s, 3H), 3.89 (s, 3H), 5.24
Niﬁ (dd, 6.0 Hz,1H), 5.49 (m, 1H), 6.30 (d, 1H), 7.52
H (d, 1H), 7.85 (s, 1H), 8.17 (s, 1H)
Wangd75.52 )YEN . § 0.95 (d, 3H), 0.97 (d, 3H) 1.69 (d, 3H), 2.08 (s,
r}N H Ny 3H), 2.42 (m, 1H), 2.71 (s, 3H), 3.90 (s, 3H), 5.23
i{” 92 COOMe | (4d, 1H), 5.50 (m, 1H), 6.39 (d, 1H), 7.54 (d, 1H),
M 7.86 (s, 1H), 8.18 (s, 1H)
Wang489.55 ] )\KgN J\r § 0.94 (d, 3H), 0.95 (d, 3H), 1.70 (t, 3H), 2.30 (g,
Pal I 2H), 2.43 (m, 1H), 2.70 (s, 3H), 3.89 (s, 3H), 5.24
;’“ 9 “O0%Me | (dd, 1H), 5.49 (m, 1H), 6.32 (d, 1H), 7.53 (d, 1H),
H 7.85 (s, 1H), 8.17 (s, 1H)
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t hrough col um chr omat ogr aphy(petrol eum et her/ et hyl
obt ai n product 21 (Wang537.59).

1:1)) to

conpounds were
Structure formula H NWR (CDC13 300 NPE) data Wang537.59 c~

3H), 1.05{d—3H) 168 /d 3.88
(7521135054% Sﬁfgﬂk HSe N 7083 (m 53%5)6%3}@’1'6(@ o] 8
. - (. O m
8.17 (s, |1 H). Wang581 Q 8 %ngmgn 3j@H)]1 86 nggﬁ( éidz %w)“ 119’15563(34%@
291 (o [ e (»%gf@m 26 (da| g0 o e
114), 7.52 (d, 1 H), | (s 111) g, 1%527-(53;(iﬂrﬁﬁ)%ﬁé%iﬂ)&)%é@@?&'(d, ’
0 O T A o TR AR T
TR IR = e S
n . D . , . y
2. 45 (m|114), 2.71 % 030190 (s, %H;“%g é‘é“@d ﬁ%@ééé%@ ’(51%5%7“&
5.50 (m|1H), 6.39 (¢, T1R), 7.54 (d, Jllﬂ) 72\61\344(]671{)86/518,d ]1}12?783 (l811(1}S !
H Wang4B9.55 0 8 0.4 (d, 3H), 0.95 " H
N~// 2F)| 243 (m 1), 2. 79I(s 3H), 183,158(%15) 3H), 5. 24 8 NCOC]VE (dd, 1
H. 5. A9 s 7 P2 ¢ Wi 0" SIS T.06" (& 3M), 1.04 (4, 3H), 1.67 (d, 3H), 2.56
[o]
Da R (m, 1H), 2.70 (s, 3H), 3.88 (s, 3H), 5.40 (dd, 1H),
;(" o £ SO 547 (m, 1H), 7.07 (d, 1H), 7.20 (dd, 1H), 7.40
ﬁ)\© (dd, 1H), 7.53~7.60(3H), 7.88 (s, 1H), 8.71 (s,
1H)
Wang551.62 o 5 0.73 (4, 3H), 0.86 (d, 3H), 1.66 (d, 3H), 2.41

The yield was 75%

synt hesi zed by the sane nethod: Table 1-11 Conpound
S 1.01 (d,

acetate (volune ratio
The foll ow ng

s

0\
N/

=N
SN w COOMe
5,
H

(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

5 0.72-0.81 (m, 4H), 0.94 (d, 3H), 0.96 (d, 3H),
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,
1H)

Wang515.58-1

5 0.93 (d, 6H), 1.67 (d, 3H), 1.96 (m, 2H),
2.16-2.32 (4H), 2.44 (1H), 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)

35




H 7.85 (s, 1H 8.17slH 34 Wang515.58-3 0 6 0.95 (d, 3H), 0.96 (d, 3H) 1.67
(d, 3H), 1.75 (d, ''I'~H NN 3H), 1.86 (d, 3H). 2.51 (m 1H), 2.69 (s,
3H), SN COOVe 3.87 (s, 3H), 5.27 (dd, 1H), 5.48 (m 1H), 6.42 (d, (' N H
| H, 7.51 (d, | H, 7.84 (s, 1H), 8.16 (s, | H \ang581.64 i 6 0.94 (d,
3H)1 0.9 (ri, 3K 1 66 (rl QH\ 255 (m ONOr~-—--N" N/ '|H)1 270 (':1
3H), 3. sz\Y@gsw&u 00 o (dd $ 123V -0 -Ubr3 k)], 684(d G H) 42 64
dd, 2 .26 (dd, 1 . 28 6117, d 7. 87 (s,
(00, 24} 526 (dd ir SSLAE G L ) GBb s 57 G Syt Sarp s 455 i
3H), 2.56 o NN' ) I CQ(HS), 736)ddB.188, 1.86 (@HIH),5.38(ddgltiET), 1H) |
r~ S ,NOF \coove 5. 07%5(d I H), 7.20 (dd, | H, 7.40
(dd, 1H)| 7.53-7.60(8 ﬁh@ A5k 4m, 1y T\Mangs31)63-8Y dsglh). 13
d, 3H),|0.86 (d, 3H,166 d, 3 2.68 (s, 3H),
g. 63 (H)s 2H) , g.86 (s. ¢ H) ﬁ?@“‘iq%g”ﬁms A7(m 1H). 6. 2"
(d, 1H), | Wdng529.6@617] 36 %%052 (c amp4 @, ®), (095 dd—|)3H)81_’55 (65 3H);LIJGB
56- .72-0. 819 ¢
\{\anH)g?oi: % (1df3 §H)72 D 2;35 0. _ég gg) 3 15980 S Ay M 28,

YU@

oom

(m, 1H), 2.70 (s, 3H), 3.89 (s, 3H), 5.24 (dd, 1H),
5.49 (m, 1H), 6.26 (d, 1H), 7.53 (d, 1H), 7.84 (s,
1H), 8.17 (s, 1H)

Wang543.64-1

5 0.93 (d, 3H), 0.95 (d, 3H), 1.26 (m, 4H), 1.50
(m, 2H), 1.68 (d, 3H), 1.77 (m, 2H), 1.88 (m,
2H), 2.20 (m, 1H), 2.47 (m, 1H), 2.70 (s, 3H),
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, 1H)

Example 12:

o}
o
=N

s.N
\\%IlNHz

20

S

N/

+ Ry
COOMe

NMM, CICOO'Bu / CH,Cl,

OH

[¢)

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 MgSQO, and concentrated. The mixture was

purified through column chromatography (petroleum ether/ ethyl acetate (volume
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S N COOVe 3H), 3.87 (s, 3H), 5.24 (dd, 1H), 5.48 (m 1H), NI-V " 6.60
(d, 1H), 7.54 (d, | H), 7.84 (s, | H), 8.16 (s, 0 N 1H) \Wang515.58-1 6
0.93 (d. 6H), 1.67 (d, 3H), 1.96 (m 2H. ON" N 2.16-2.32 (4H), 2.44
(1H), 2.69 (s, 3H), 3.09 (m s (N COOMe 1H), 3.88 (s, 3H), 5.22 (dd,
1H).5.52 (m 1H, 6.16 (d, | H), 7.52 (d, | H), 7.84 (s, | H, 8.16 (s,
1H) 35 VangiShlH8o dbhlibpldder I0(Wai§529%610%). (He yitd wad 56%. ((de fSldying2. 64 O
NOT " HN (m 1H). 2.70 (s, 3H) . 3.88 (5, 30). 5. 46-5 54 (m SN0
COOMVe 2H) s:ﬂmrl(ﬁm@dml:re yntesized Bﬁtk(etszlmekné’dhod? 38 (dd, 1 H), Y 7.45- 7.51
(m 1 H, 7.52 (d, 114), 7.87 (s, 1H, HF 8.06 (td, 1M 8.17 (s, 1H)
Wang529. 61- 11117121124 (d, 3H), 0.95 (d, 3H), 1.55 (m 3H), 1.68 ONO" "
T

N~ (d, 3H) 2 (m 5H), 2.47 (m 11-1), 2.61 S N O COOMe (m 1H),
270 S e
3H), 0.9pWeags 21 Lat) . 1.508 @A 3H)9.86 & BH)M .68 (5 3H). b0 (d,
3;)0’ 1. 77“%%% 188 @3 3H), 18%)@ 3H)250(3$) 2%@, 3H)3E)3
Mo 2O | (4, 2H), 3.90 (s, 3H), 5.22 (dd, 1H), 5.35 (m, 1H),
Y\(”W 5.50 (m, 1H), 6.47 (d, 1H), 7.51 (d, 1H), 7.86 (s,
1H), 8.17 (s, 1H).
Wang501.56-2 B °N J¥° 3 0.94 (d, 3H), 0.95 (d, 3H) 1.68 (d, 3H), 2.47 (m,
DB, 1H), 2.70 (s, 3H), 3.08 (ddd, 2H), 3.89 (s, 3H),
sV o COONe | 5 20-5.28 (3H), 5.49 (m, 1H), 5.96 (m, 1H), 6.42
Y\CEM (d, 1H), 7.52 (d, 1H), 7.88 (s, 1H), 8.17 (s, 1H).
Wang515.58-2 . °N JY° 3 0.84 (d, 3H), 0.95 (4, 3H), 1.68 (d, 3H),
Da L RY, 2.39-2.47 (5H), 2.70 (s, 3H), 3.89 (s, 3H), 4.99
S CoONe | (4, 1H), 5.06 ( d, 1H), 5.24 (dd, 1H), 5.49 (m,
\lﬂw 1H), 5.81 (m, 1H), 6.35 (d, 1H), 7.52 (d, 1H),
7.85 (s, 1H), 8.16 (s, 1H)
Wang543.642 | J_f 1 § 0.94 (d, 6H), 1.60 (s, 3H), 1.64 (s, 3H), 1.68 (d,
s{" H ﬁ{oom 3H) 2.28-2.38 (4H), 2.44 (m, 1H), 2.70 (s, 3H),
W;CNJOK/\/K 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 I T J\r° § 0.92 (d, 3H), 0.96 (d, 3H), 1.69 (d, 3H), 1.92
N H LY (m, 2H), 2.29~2.39 (4H), 2.49 (m, 1H), 2.71 (s,
i;(” D SO | 31, 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)
Wang555.65 J 2. 3 0.91 (d, 3H), 0.96 (d, 3H),1.57-1.65 (m, 4H),
DR 1.69 (d, 3H), 1.99 (m, 2H), 2.07 (m, 2H), 2.51 (m,

COOMe

:;(” 2 0 1H), 2.71 (s, 3H), 2.95 (s, 2H), 3.89 (s, 3H), 5.22
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S NCOOWw 2H), 2.20 (m 1H), 2.47 (m 1 H), 2.70 (s, 3H, HU3.88 (s,
3115.24 (dd, 1115.49 (m 1116.25 (d, 11-1), 7.53 (d, 1H), 7.84 (s, 1H),
8.17 (s, 1H) Exanmple 12: OO0 ON O O/~AN-tl -NHN Nw C1000 Bu / CHzd 2
HNI~ + R OHS NCOOW Y AN COOV 0 S ONH2 NWR>> ~ 20 22 Acid
(0. 06mmo])—was dissolved in CHZCO 2 (5 mM) and cooled in ice salt bath

(-18C). After 10 minutes, N-methyl -ng K%biﬂhe‘? IINY 150, 678 (mwolH). & (d,

i sobutyl| chloroformate (CL000' Bu) (( ) d? e in tyrn.

Then stif was proceeded for half an ho T gHgAI hzl%gg’ glsjd%ﬁe ] ;ﬁ%s aflded

thereto. Stir was continued, and the system was heated to roomtenperature

gradual | y. T @gé? was tracked by TLC. The reaction was quenched with
1 on

water after t was conpleted. The reactant was extracted with
Et OAc. The organlc phase was washed w th saturated saltosplution, dried

over MgSH and trat ed. The m xture was purifieg>Sthg h coI um
chr omat ography um et he et hysba. Begrgtatuisr feve| U 6"rafio 1:1)) to
obtain produc 529* 6 s he—y+etd—was—58%s_Ffhe fol | ng
conmpounds wer ynt hesized by the“ met hod Tabl.e JU,;\OO npound

Structure fo hk@. H NVR (CDC13, 300 MHz) data V\ang 29 2 6 0.92 (d, 3H),
0.96 (d, 31-1 168 (s, 3H), 1.#9 (d, H N~ 3H), 1.80,(sy™=1), 2.50 (m
11-1), 2.71 (s, 3H), 3.03

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

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

Table 1-13
Compound Structure formula "H NMR (CDCl3, 300 MHz) data
Wang715.84 % 6 0.93 (d, 3H), 1.00 (d, 3H), 1.03 (d, 3H), 1.04
ang ol a (&, 3H), 1.00 (d, 3H), 1.03 (&, 3H)
,:2' H N (d, 3H), 1.44 (s, 9H), 1.70 (d, 3H), 2.38 (m,
S /N COOMe
Ni(\s 1H), 2.72 (s, 3H), 3.90 (s, 3H), 4.90 (m, 1H),
H N?-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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PANREADDRR O T DO
i eSO

~N o

,N COOMe (d, 2H),
1H 6.
6 0.94 (d, 3H),
31-1),

3.90 (s, 3 H), 5.22 (dd,
47 (d, 1117.51 (d, 1H7.86 (s, 1 H, 8.17 (s, 1 H. \Wang501. 56-2
0.95 (d, 3H) 1.68 (d, 3H), 2.47 (m 1} NHN 1H, 2.70
3.89 (s, 3H), S iN COOMe 5.20-5.28 (3H), 5.49
5 906 (m 1H) RA?H(ri 1H) 7.52 (d 1H) 7.88 (s 11-1) 8 17

1 H, 5.35 (m 1H), N H 5.50

3.08 (ddd, 2H),

1H),

'b.39-2.47 (5H),

Va0e®B. (4, BH), ;@5 (d, 3H) 3 h068d,(HD. 305 (0, YhdsH5(s68H) LTA

0,208 B Bt e RS TR
\;;SO(S iy 8. x@ ), 53391()1dvmp54ﬂ @14 IZH)\I7G28(cﬂ
3 chuéi,)é’m, 5| f@ob%m eHgg%lsgs H? el ght o5 dan?

A
Wang541. 62 tyO 6 1. 69

—~—~
oo !

6 ( d,
P (d, 111),
1.60 (s, 3H
44 (m 1H),
. 1H), 5.49
16 (s. 1H).

1H),

I—‘UJQ)UI(D
~

<

PWahg$38.580
Ove J~ 3H),

111), 5.65
I H) WAng55

2 2912043 G#H) 1.02 493m 1713 d;L)3H 2.7 (s,
31&&)2@{&,032 edi%l) { )m s

i CEOEL SENCR TR AN It
5. 65hi 6 0. 91°C(°@"ﬁ (@11)05.96 (hd1HS 47 (dRd; FPY A5, FH) -

N 1H), 7.86 (s, 1H), 7.87 (td, 1H), 8.17 (s, 1H),

H

F
8.20 (dd, 1H), 8.60 (ddd, 1H), 8.76 (d, 1H)
Example 14:

HBoo *ﬁfo?)"

Compound 24 (0.023mmol) was mixed with a molecular sieve (100mg) and

EDCI, HOBT,
olecular sieve,DMF

H,N"~COOMe

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’-(3-dimethylaminopropyl)carbodiimide (EDCI) (0.025 mmol) 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 MgSQy, 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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O HN-// 1.69 (d, 3H), 1.99 (m 2H), 2.07 (m 2H), 2.51 (m COOwe """
1H), 2.71 (s, 3H), 2.95 (s, 2H), 3.89 (s, 311), 5.22 Y \NH 37 (dd, 1 H),
5.51 (dt, 111), 5.70 (m 1 H), 6.52 (d, 1H), 7.50 (d, 1H), 7.86 (s, 1lH),
8.17 (s, 1H Exanple 13: o ON N~ O(r)qg. HOST, nolecular Armv | HN
HS /' N—Q COOH NAT--1S NH2 20 37 H J NHBoc 23  Conpound 20 (0.023nmol )
was i xefiCamitoundno) Sauraire Soravela 1 0BARAGD ChiGH0 Nblzpdatammol ) . The
resul t ed vas —addedgt -t
(-18C) ap g\yntgl %%I for utes. g??be@ugﬁt)’l I}t’bi‘?}w&%r\éﬁ ﬂ?b lﬁ%ﬂ)
\&as(gdgej tﬂelreto. Afte~|1\§th %S ug)]gjlngnf OH), r%‘%(sag 03176 (g\l-%gh%lg ]
' - (3-di et hyl am nopr car m de was added to the
system [he reacti on% gﬁedeﬂﬁtg F g H)ﬂ%ﬁ@b ﬂHéenS Hufmj }(:5e45s(illl=t Hﬂéﬂ h,
and the pystem was eb@CcToom r
reacti on|was conpl ete t he systen?a/asglcrja]l%t stg’v\ﬁ%d%i%t %&7%&) or ga C
phase was washed with water and sptHyated NaCl solution 3 tines
respect| rel y dri-edl over l\'/hQ('Y'l an the.sol vent..was conhcentrated The
mi xture hAENEEN4-23 ed tfi)r u QJ\%OI unhd @kﬁ%ﬁ%@H@ﬂ%ﬁ%&d (30 1 30 et (d. &t hy!
acetate (volune ratjo ) Nt bt A d
was 97% | The fol | ow ng=<conpou a%qv_{vere synt ﬁgs} éc%(%%&t% szgér?e(s g?ﬁ’o%&:;ﬁrabl e
1-13 Conpound Struct us-eNf or mﬂm OSIVEHY, GOl s, 3$DO419HZQn,dla{)a5 3MAng 711D, 84 J
8 0.03 (f, 3H), 1.00-(dNHBR) (2103 (d) 3H),\1,04 O3 NOC 1k 7.84 (s
1H), 8.08 (s, 1H)
Wang646.28 M J\r 8 0.90 (d, 3H), 0.99 (d, 3H), 1.43 (s, 9H), 1.59~1.69
(OB
r’(LN E ﬁ (m, 6H), 1.63 (d, 3H), 2.29 (t, 2H), 2.48 (m, 1H),
H§ 2.70 (s, 3H), 3.37 (m, 2H), 3.63 (s, 3H), 4.95 (m,
NHB ()5
% MeOOC 1H), 5.27 (m, 1H), 5.44 (m, 1H), 7.01(m, 1H), 7.53
(d, 1H), 7.84 (s, 1H), 8.10 (s, 1H)
Wang632.26 &/(B 3 0.86 (d, 3H), 0.95 (d, 3H), 1.39 (s, 9H), 1.59 (d,
o N0
JN H N/ 3H), 1.55-1.65 (m, 4H), 2.29 (t, 2H), 2.43 (m, 1H),
SN HB} 0 12.65 (s, 3H), 3.51 (m, 2H), 3.59 (s, 3H), 4.90 (m,
NHB [ )4
Me0OC 1H), 5.33 (d, 1H), 5.39 (m, 1H), 7.09 (br, 1H), 7.57
(d, 1H), 7.81 (s, 1H), 8.08 (s, 1H).
Wang618.25 w 3 0.87 (d, 3H), 0.96 (d, 3H), 1.40 (s, 9H), 1.60 (d,
of N0
F’X:N H 1\5{ 3H), 1.87 (m, 2H), 2.32 (t, 2H), 2.44 (m, 1H), 2.66
SN H§ O | (s, 3H), 3.41 (m, 2H), 3.61 (s, 3H), 4.91 ( m, 1H),
NHB ()3
W; MeOOC 5.30 (m, 1H), 5.40 (m, 1H), 7.11 (br, m), 7.54 (d,
1H), 7.82 (s, 1H), 8.08 (s, 1H).
Example 15:

}%AOMB

CH3CN, n-Buli ./ THF,

W\@
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SN HN- (d, 3H), 1.44 (s, 9H), 1.70 (d, 3H), 2.38 (m COOMe N 1H), 2.72
(s, 3H), 3.90 (s, 3H), 4.90 (m 1H), H NS NHBoc 5.14 (d, 1H), 5.37 (dd,
1H), 5.50 (m 114), 7.52 (d, 1H), 7.88 (s, 1 H), 7.90 (d, 1 H), 8.03 (s, 1
H, 8.18 (s, 1H) 38 Wang653.71 6 1.04 (d, 3H), 1.06 (d, 3H), 1.50 (s,
OH), 1.70 H N~// (d, 3H), 2.67-2.72 (m 1H), 2.72 (s, 3H), 3.90 SNO

oM 3 53 eptbnftdid lgsitElbn 8 hidBved dh riiE ABalcoolfe e “Th e 7 3 0
3 o' S sadagay b RRAC S8 PRimog Bher sresibs 1 s sorgincted sy olD) mikiseasy” N al
766 (5. Fopbunaeth bihpnfas fadeh sy nislhogs yiugiegt (o) o
v coone 86 The 10Ty 5 Bienshrs ithioonied AR kS Shadue Be ot o

nol ecul ar si eve (103&;%) and HOBt (0.023 mmol ). The resulted m xture was
added 1 nWag estaacaes , By, edfigdnover Mg8Qlk end getteepirated) T enisture medl f or 10

LS SUSERUETLL Bl 05 TELIB, oL S O 070D s A0
N- ( 3- di et hyl an | badij.m de, ( EDCL),, (10, to th
System Tt SIS BRERY pEREORP T R RS posaft NErR FERC 185 aBHEES Dot n°
then the 1.§X%H,e§@1¥\ﬁ.eﬂ;&9t3‘?ﬂ, b33r@PMIHSIPAr AL 811 AT @AV3HhY 5 4MEEr 1H)e

reacti on was conpl et
6.93 (d, 1H), 7.44-7.55 (3H), 7.83-7.86 (2H), 7.94 (s, 1H).

Example 16:
K,CO3
3 0 CH,Cl,
S/YJ\NHz + RS OFEt — » S AN { / 6
\:N Br O \':N N
COOEt
28 29

Compound 28 (leq) was mixed with K,COs (10eq). The resulted mixture was
dissolved in 50mL CH,Cl,, and compound 29 (l.leq) was added thereto. The
progress of reaction was tracked by TLC. The reaction solution was concentrated,
then purified through column chromatography (petroleum ether/ ethyl acetate (volume
ratio 5:1)) to obtain product 30 (yield 60%). The following compounds were obtained

by the same method:

Table 1-15
Compound | Structure "H NMR (CDCl;, 300 MHz) data
formula
Wang240 S 6 1.41 (t, 3H), 4.43 (q, 2H), 8.18 (s, 1H), 8.23 (s, 1H),
g sﬁ ) (t, 3H) (9, 2H) (s, 1H) (s, 1H)
cooet | 8.85 (s, 1H).
Wang254 S 6 1.3 (t, 3H), 2.78 (s, 3H), 4.34 (q, 2H), 8.20 (s, 1H), 8.85
g Sm ) (t, 3H) (s, 3H) (9, 2H) (s, 1H)
cooet | (s, 1H).

Example 17:

41




the systemwas diluted with Et OAc. The organi c phase was washed with water
and saturated NaCl solution 3 tines respectively, dried over MgSO4, and the

sol vent

was concentrated. The m xture was purified through colum

chromat ography (petroleumether/ ethyl acetate (volume ratio 1:1)) to
obtain product 25 (Wang715.84). The follow ng conpounds were synthesi zed

by the sanme net hod.
300 MHz) data W

cture fornmula 'H NVR ( CDCL3,
0 (d, 3H), 1.44 (s, 9H

Tabl e 1-14 39 Conpound
0.22 ,Q8 0.90 (d, 3H),

1.66 (d, 1' 'Y FRBH), 2.49 (m gH, 2.71 (s ,03.76 (s, 3h), 4.18 ON
SI N OHN (d, 214), 4]494(m 5.26 3 N McoOC>
7.45 (br, 1H), 7B&HN(d) T(H),CkH) 7 0Bt 1H), y%i‘( él Wang604. 23 Q 6

0.87 (d, 3H), 0.96 (d, BH), 1.39,(s, 9H, 1.60 (d,’ iO?NHSH) 2.46 (m

1H), 2.58 (t, 2H), 2.%6 (s, 3H),”3.61 S IN NO HN (t,

3.64 (s, 3H),

4.90 (m 1H), 5.34 (m 1H), N MOOC, 2 5.41 (m 1H), 741(m 1H), 7.56

(d, 1H),

7.84 (s, 1H), 8.08 (s, 1H) Wang646.28 ,Q g ©.90 (d, 3H), 0.99 (d,

3H), 1.43 (s, 9H), 1.59-1.69 } NH ~ (m 611), 1.63 (d, 3H), 2.29 (t, 2H),

2.48 (m 114), SINS;~OHN
MOCC, 5 111), 5,27 (miZ1
7.84 (s,
1.39 (s,

(m 1H),

.70(s, 3H), 3.37(m 2H) 3@23(5 3H), 495(m N
5.4 1 5
1H. 85t (s W@fﬁ(m it @i%%/\g%& d, 3H)
o9H), 1. (dH NHH , 1.55-1.6 HAHIOH 27290 (t 2H) 2. 43
S'NO HN 2.65 (5, 3H), 3.51 (m 2H), 3.59 (S 3H), 4.90 (m

Bz
36

a: TFA(trifluoroacetic acid), pyridine, CH,Cl;; b:4N HCl /dioxane,
thiophine-2-formic acid, EDCI, DMAP, DMF; C:IBX, toluene/DMSO; d: POCl3

Compound 31(1.24g), compound 32 (0.82 mL), pyridine (1.61mL) and 100mL
CH,Cl, 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 mL EtOAc, 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 MgSQy, 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 TLC. 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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~N MOOC, )4 1H), 5.33 (d, 114), 5.39 (m 114), 7.09 (br, 114), 7.57 (d, 1
H, 7.81 (s, 1H), 8.08 (s, 114). Wang618.25 Q 6 0.87 (d, 3H), 0.96 (d,
311), 1.40 (s, 9H), 1.60 (d, r~7-N HO 3H), 1.87 (m 2H), 2.32 (t, 2H),
2.44 (m 111), 2.66 S ,NO HN (s, 3H), 3.41 (m 2H), 3.61 (s, 3H), 4.91 (m
1H), NWeOOC )3 5.30 (m 1H), 5.40 (m 1H), 7.11 (br, m), 7.54 (d, 11-1),

7.82 (s, mLB- BRMK $7 k) waEXaapd Qhén@to GFIQ e MNWEN codRENd ar&hi -/ THF,
S NHN 26 27 40 Acetonltrlle(O 8mmol ) was dissolved in THE (2nm),

cool ed at tempBfat@8dandgseadd byt PILE| Ahetke (r@adtlﬁﬁMa)s confpleté abd 5 BemMVRas
conducted for 10 m nutes. Conpound 26 (0.08mvl) was added to the system
and r eact dibrtedvarsthc b0 udt EdOA¢. The78@ani€hphase aws ivoashaa s toguesneitled 00imh
saturated NH4Cl after an hour. The reactant was extracted with EtOAc,
dried ovewaign3md Wml semeased NeChgoluting respectivady.vdried 9W|Mg§@4,taﬁédb@h coI um

chromat ogr aphy %etrol eum et her/ ethyl acetate (vol ratio ll%é
obt ain pr%@a@f aseTRSy Capgnifaigd s gofe mumr?(@e)tl rifiggo Uypysh scohi 4

d,

3 93 (1 dmi dma‘%’H%?LPmi g‘%"“i@gﬂj’“ @5“%’2 %‘fyéaa‘ieé%ﬁm ol (rét,% 1&@3 1 9h6 "ng’a: a
K2Q03 S Qi B4S Pt Botnpbdhat 348 dom) s nfedOwh¥ IBX (77.5 mg), the

mixed solvent of toluene/ DMSO ( 1 mL/ 0.5 mL) was added thereto. The reaction

was conducted for 2 hours at 50°C, the solid was removed by vacuum filtration. The

filtrate was diluted with 100 mL ethyl ether, washed 3 times with 50 mL saturated

NaHCOs3 solution, dried over MgSO4 The organic phase was concentrated to obtain

compound 35 (80mg). Compound 35 (25mg) was mixed with POCl (0.5 mL) and

heated to 80°C. The progress of reaction was tracked by TLC. Subsequently the

reaction solution was poured into 50 mL saturated sodium bicarbonate (NaHCOs3)

solution of 0°C. POCl; was removed. Then the reactant was extracted with 50 mL

ethyl acetate, washed 3 times with 50 mL saturated NaCl solution, dried over MgSOQOy,

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 (CDClL, 300 MHz) data
formula
C352 (/j\ﬁol_ﬁi/roa o 1.47 (t, 3H), 4.20 (q, 2H), 4.26 (s, 1H), 6.28 (s, 1H),
Bz 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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COCEt 28 29 30 Conpound 28 (leq) was m xed with K2C03 (10eq).
di ssol ved in 50nm. CH2Cl12,

m Xt ure was
thereto. The

s 1s 81.41 (t,
1H). Wang25
8.85 COCEt (s,

8.85 (s,
1H),

(s,

| " ACEt BocHN N'-

NN/ OR6

progress of
sol uti on was concentr at ed,
(petrol eum et her/ ethyl

3H)

OEt

acetate (volune

\ OO a BocHN H + CN

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 MgSQO4, 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 CMS/ 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, J=3.3 Hz, 2H).
C267 @WS/ 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 CHS/ 1.02 (d, J = 6.6 Hz, 6H), 2.04 (m, 1H), 3.31 (d, J =
CONHPh 7.2 Hz, 2H), 4.64 (d, J= 6.3 Hz, 2H), 7.34 (bm, 4H),
7.85 (d, J=3.3 Hz, 1H).
C295-3 CHS ) 0.93(d, J= 6.6 Hz, 6H), 1.90 (m, 1H), 2.84 (d, /J=6.9
0 Hz, 2H), 3.02 (s, 3H), 3.09 (s, 3H), 7.39 (d, J = 3.3
—N
A Hz, 1H), 7.82 (d, /= 3.0 Hz, 1H).
C281 Cﬁfp/ 0.98(d, J= 6.6 Hz, 6H), 1.99 (m, 1H), 2.98 (d, J=4.8
CONHMe Hz, 3H), 3.26 (d, /J=7.2 Hz, 2H), 7.42 (d, J=3.3 Hz,
1H), 7.44 (bs,1h), 7.85 (d, J= 3.3 Hz, 1H).

44

The resulted
and conpound 29 (1.leq) was added
reaction was tracked by TLC. The reaction
then purified through col um chromat ogr aphy
ratio 5:1)) to obtain product 30
(yield 60%. The foll ow ng cegggunds were obtained B§XRfe same net hod:

Tabl e 1-15 Conpound Struciuge H NMRcHSDGCS, 305074;\//@2
, QL/AQ 2 I8 (5 H s
Ad s 8%.?%? 3H), 2.78(
1H). Exanple 17: 41 \

O3 HO313233 b OBz 8§0OBz O)rk N-OR6 C €S
eSNHOHOHOHH]O 3534 dS\ O\ (50R6 Bz

data formula Wang240
B3 (s, | H, ~COCEt
4.34 (q, 2H),




36 a: TFA(trifluoroacetic acid), pyridine, CH2Cl12; b:4N HCl1 /di oxane,
t hi ophi ne-2-formc acid, EDCI, DVAP, DWVF, C.IBX, toluene/DMVMSO d: POC13
Compound 31(1.24g), conpound 32 (0.82 nlL), pyridine (1.61nL) and | QOrL
CH2Cl 2 were m xed, then TFA (0.75n) was added thereto at -10C. The
reacti on_was rnndum‘ pd for 2 hqurs while maintaining this tenperatur

t hen t h&349<k em Wa{e’é bgﬁi\gto rdd?ﬁ(deﬁéhrla&%défi)oboéém 1Hire1p(b@Bss of
reacti on was tragk . Thg | wti-an centrated pnd

i acol Jad n 150 nt Bt QB Sovat o1 S0 a0 7 B R f e Wt 1N
hydrochl oric acid (30nL). ‘The Et OAC phase was separated. The organic| phase
was washed 3 tines wth 50nL saturated NaCl solution, dried over MgSO4,
and the orga centrated. The m xture was purified through
col um chrorrar]%’g’ge?g%%ﬂ pe ?xﬁgpeum ether/ ethyl acetate (volune ratio 3:1))
to obtain conpound 33 (1.25 g, yield 66% . Conpound 33 (650ng) was m xed
with sol uti dixgdefiméntabEx4ihiplti 1o>aaeichepatitiy B viges(HBV padtiletyaestOC.  The
progress of reaction was tracked by TLC. After the reaction was conpl et ed,
the reaction _solution was concentrated to obtain the internediate. The

i nt er medi at e InQ&I5 KB GPHEMeNGi ophene- 2-fromic acid (241 ng), EDC 1(392
ng), DVAP (42 ng) and pyridine 42 (0.3nL), DVF (7 nL) was added thereto.
The reaction r . After
the reaction %?ygg%gyete O%%Sreefs?%/ﬂset I?h%\j\lgs}%ééﬁl rﬁtagéc]g\cfge%lﬂegk%g tﬁ%r Elﬁg& The
or gani ¢ phesRatiVBsSvINaSIHRIV BadtivilgS THE EXbetPibnrlincliRl @stiaR thOBAbtogRIt At ed Nad
solution respectively, dried over MgSO4, and the organi c phase was

concent r athedestTéwnpuiuntisr endwaie ¢ffect of ehk tdst ebgpowalswm secedtionnalt agfaaphy
(petroleumether/ ethyl acetate (volume ratio 1:1)) to obtain conpound 34
(220ny) . @igsp@nd cgze f(n@lfgnlg))f hepatifis Beviryd ard arBx¢plidarios leng) of viras nwxlsied

sol vent of toluene/ DVSO m./ 0.5 nmL) was added thereto. The reaction

was condutietPNEy 1»a NEys- §elhlfeVS](?6Pe’tnFi§msol id was renoved by vacuum
filtration. The filtrate was diluted with 100 nL ethyl ether, washed 3
times with 5 EO8 sol ution, dried over I\/gSO4. The organic
phase was co%cgﬁ?cﬁgl %ee& Blt\gll n conpound 35 (80ny). Conpound 35 (25nm)
was m xed with POC13 (0.5 m.) and heated to 80C. The progress of reaction
was tracked Bblepdiitc BulysresuéABMNY ttﬂaasgeniisadtdnmm Sepatoinan cagsngneur edl,i nt o 50
mL saturated sodi um bi carbonate solution of O0C. PQCCl3 was
renoved. Hep®G22Hé qelldineansen vepsete p@tdts Wihjus lpaB®lasi(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 ICsy.

3. Samples:
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ethyl acetate, washed 3 tinmes with 50 nL saturated NaCl solution, dried
over MgS™4, and the organic phase was concentrated. The m xture was
purified through colum chronmat ography (petroleumether/ ethyl acetate
(volune ratio 2:1)) to obtain product, conpound 36 (8ng). Table 1-16
Compound Structure 'H NWR (CDC13, 300 MHz) data formula C352 / o O oB 8

1.47 (t, 3H) Thé.s3fitiols o khe tedt &fmpcundd Mas @e;%&d(@efor%lﬂse. ENNbnigoudd 11 (dd,
11-1), 7.23 (dd, 1H), 7.277.31 (m 2H), ? 87.41 (m 2H), 7.45 (d, 1H),
7.77 (d, Whh tesdednyitle7 H8utidiB ciioehr4I{odRRind the bhtivifa) Ak 2suckld? GrRivhdin&6 N 37
38 Conmpound 37 (1 mmol) was dissolved in dichlonethane, 1.2 Eq oxalyl

chl ori de ctgasversiyesd ahepsitive cPhiwolr deigh ttecchetkkifuthe ewrsrigtental adactiorrini ght  at
roomtenperature. After the reaction solution was rotary dried,

di chl onet P! GaRotgaetimMener et o, then 1.5 Eq ani nobenzene was added. After
the resulted mxture was stirred for several hours at roomtenperature,
wat er was added {Hggreto, extracted 2 tinmes with dichlonethane. The organic
phase was washed 2 times with IN hydrochloric acid and 1 tines with
saturated salt water, dried over MJSO, and the organi c phase was
concentrat ec) ThEepenimentsl pravass gudrdoflecibntdfrcaligl semdratintc hr omat ogr aphy to
obtain product 38 (C343). The foll ow ng conpounds were synthesized by the

e 0 s SR R ! BB, 00
35 b, | ooyl Afpa ied gt Thegfidi gyl o ol sprignd o731 F, 3
- 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.
ODs70 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 (CCsg) 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 ODysos30 Was

measured. The half inhibition rate ICso 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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CONH2 6.9 Hz, 2H), 5.60 (bs, 2H), 7.43 (d, J = 3.0 Hz, 1H), 7.88 (d, J=

3.0 Hz, 11-1). C343 5 1.02 (d, J = 6.6 Hz, 6H), 2.04 (m 1H), 3.31 (d, J =
C ONHPh 7.2 Hz, 2H), 4.64 (d, J = 6.3 Hz, 2H), 7.34 (bm 4H), 7.85 (d, J=
3.3 Hz, 1H). (295-3 7S\ /S 0.93(d, J= 6.6 Hz, 6H), 1.90 (m 1 H, 2.84 (d,

J=6.9 o Hz, 2H), 3.02 (s, 3H), 3.09 (s, 3H) 7.39 (d, J =3.3 Hz, 1 H,
7.82 (d, J —A"}sdﬁab?e ardodtlt of @Zlﬁi&e& I‘l%ﬁé.rq wak'adﬁecﬁmlfga seﬁﬁa volim@df(vitus 1H)
2.98 (d, J= 4.8 C N CONHWe Hz, 3H), 6 (d, J=7.2 2H), 7.42 (d, J=
3.3 Hz, dxtHkt solutdsh, Gbd wak bbiled 3713[6851116(&1 uﬂlf(ﬁ’nﬂy,?zhéﬂZcenﬂrlfh&ed A4 0080 rd
Sl.OO(d, 6H) , 1.42(d, 6H), 2.00 (m 1H), 3.12 (d, 3H, 0 5.29 (m 1H),
7.45 (d, fop, min 8dex d)orrmd)nper@«perﬁisn‘mttlaamamarqﬁlsup@qmmtiwmnpkid;ct@@rrpl e 1:
anti hepatitis B virus activity test 1. bject of the experinent:

The synt hBeR carerlifisstings ldf: B¥- %Nésgmdarwémpleénwae @S%%F%éqﬁeadstﬁmar@heu r

t h tit H t | ud t th
ot o LR ahece 2 BebnB bl B PR SR e Rk B onmes
on secretH Nlé Lgeﬁﬁ‘ga?wnagf RS %uﬁ(? & 31?@2' nntOfan%%Hc% ét' Jif gre}ﬁlltrus and

on repllca i'on 1 eve VI rus huc acl VI rus-ce

experine !"éorﬁgntrﬁohgl Gl RalefilatelCaki ’EH%B' tf{? Rhif iﬁﬁgﬁfoht Ijaf%s %f \fhé H&nﬁ&ﬁ\ﬁ

transgeni ¢ hunman epatona carci noma ce 't ne, can

secrete hgpatdddgatd Yo bbiPaCH] Bbethe( HoIPI& tfhhtn&anaﬁ'étl l&eéhl@.ﬂﬁed BNA)CSo Nt 0
super nat ant when being cultured. Under action of antiviral drugs, the

cont ent s wdlud;Bhéy caiBeAgpanchted bal INdnd gbenaehe dofregpondiak | @ntettatibhe

supernatant were detected and are conpared with the contents of control
groups W Y#erst drugs, so that the antiviral activity of the conpounds of
the present invention can be neasured as well as the cytotoxic effect of

conpounds of Tﬁnh dger%%grtsuse %é&? en@e%t\érael ue concentration of the
conpounds of P p

P1: 5’ ATCCTGCTGCTATGCCTCATCTT3’
P2: 5> ACAGTGGGGAAAGCCCTACGAA3’

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 1Cso/ICx(SI) (uM)
ICso (S ICs (SI)
uM) (uM)
Wang338 200.3 77.6 (2.58) 223 (9 6.1 (32.8)
Wang278 152.7 67.35 (2.27) 24 (6.4) 4.8 (32.1)
Wang282-1 >333 67.57 (>4.93) 21.67 (>15.4) 2.4 (>138.8)
Wang282 396.9 58.8 (6.75) 57.3 (6.9) 19.4 (20.5)

Wang278-1 90.3 34.1 (2.6) 19 (4.8) 1Cgs=1.37
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present inventionwhich caused 50% of cells dead and was neasured with MIT
nmet hod was CC50; and the val ue concentration of the conpounds of the
present invention which inhibited the secretion of HBsAg and HBeAg

detected by ELISA nethod and inhibited 50% of viral DNA replication
det ect edhyfluorescent guantification PCR npihod was | Co0 3 __Sanples: 45

The sol utigns he te onpou pr epar ef ore ch conpound
was tested W%@g‘f‘bdi | ut f%%fconceﬁﬁsgﬁt%s, a‘%o(ggﬁg ant i viuf(ng'(gsugs, such as
| am vudi ne epg7 were usegh as posi tNve controlNHrugs to chegkyif the
experinmental reaction is normal or not each tine. 4. nethod: a)

Experi nent al cess an |l ectio f cul tur uper nat a .2.15 cells
wer e i nocul aggggon a 96-9\1/\@& pl atengnd t he cg\lnlrsﬁounds of Q)E'%(gﬁ)ﬁrzesent

i nvention were added next day. The nedi um and_t he conpound sol utions of

the sane contéMiration wP& renewedNberiodi calNy. The cuPidre’dlper nat ant s
were collected on the eighth day to be detected. MIT was added to the
cells on th€3262nel |l pbatk, and MNTdi ssol vi NIl i qui d wad4edded after 4
hours to be reacted overnight. OD570 was neasured next day on mcroplate

reader. Andshe.cytotoxigity of theyrconpoundgypf the pr 65-9‘7%50-5 nvention to
the Hep&2.2.15 cells, the effect of the conpounds of the present invention

on the gro f, the cell]s, and th oncentration of the ound of the
pr esent in%@?@n (CC50)§‘§ausi ng S&fof t he céhlos dead wer g{?me)sti mat ed
according to the OD values. b) Detection of the contents of HBsAg and HBeAg
in culture §3B&2nat ant 2{£LI SA met AH) : HBsAgNihd HBeAg werlCdet ected with
assaying kits (purchased from Sino-Anerican biotechnol ogi cal conpany).
Sanpl es werecaygled to tims.goated siNTp plateNmnd the sang3@pount of
enzyne | abel ed conjugate was added, after reacting under 37 *C for 1 hour,
the plate shed 5 1jiames. Col ongpt sol uti A and B added, and

t he reacti\(l)@ag% stoppe%lsarfter 15 ﬁut es, angﬂSCDélSOI 630 O\Na 8% asured. The
hal f inhibition rate I C50 of the sanple for the HBV antigen was cal cul ated
according t o2z OD val 882. c¢) Det @gfi on of tRAE content o-3@BWDNA in

cul ture supernatant by fluorescent

C243 84.5 NT NT 0.41(206.1)
€262 34.4 NT NT 43(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 1Cs9=33
C279-3 >100 NT NT NC

C280-1 >100 NT NT NC
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guantification PCR 46 A suitable anount of culture supernatant was added
into a sane volune of virus extract solution, and was boiled after m xed
uniformy, then centrifuged at 10000 rpm for 5 mn under room tenperature.
A sui tabl e ambunt of supernatant was collected for PCR anplification. Five
HBV- DNA er used to set a standard curve According to

t he obt ai ne ral replication | ue, the inhibition HBV- DNA
replicati on%g‘?b'tzhe conpgg% of the%fesent in\;\z—ﬂtl on at éﬁgk]g?@nt
concentrati @agovere cal gypated, andythen the harf inhibiticgripates of the
conpounds were calculated to obtain 1C50. For the sanples that can not be
cal cul ated f G50 val they c be repre ted by | gi ven t he
cor respondi ngi(%%)ncentrat r@n val ueasN)rThe PCR g\?fners use§§ %rf e experi nent
are: Pl: 5 ATCCTGCTGCTATGCCTCATCTT3'  P2:5" ACAGIGGGGAAAGCCCTACGAA3'  The
PCR probes §38&2 n the ak¥brinent aFk: 5 TCEMYAGTTTACTAEF@OATTTTGS 5.
Experinental results: Table 2-1 Sanple No. Cytotoxicity HBsAg HBeAg DNA
replication CZE50 (uM seareati on NEreati on INBO/ I Cx(SI)ICug3 1C50 (SI)
I1C50 (SI) (uM (uM Vang338 200.3 77.6 (2.58) 22.3 (9) 6.1 (32. 8) V\angz78
152.7 67.35 ¢2927) 24 (389 4.8 (3 Wang?2 1 >333 6 5?15>
21.67(>15.4) 2.4 (>138.8) V\an9282%{396 9 58.8 (6.75) 57. % g 19 4 (20.5)
Wang278-1 90 4.1 (2.6),.19 (4.8) 8=1. 37 V\ang405 4 1 63.5

cd 362760

(2 43) 46 (3 76 (2.0 227 > NTNTll\h(>71) NT NT
0.8(>125) (C310 >100 NT NT 0. 14(>571)

C295-1 NT NT 11.7(4.3)
C295-3 >100 NT NT IC12=1.23
C296-2 >100 NT NT IC1,=0.41
C307 80 NT NT 22.5(3.6)
C309 >100 NT NT [C142=0.39
C321-1 80 NT NT 5.86(13.65)
C321-3 80 NT NT 1Cy7=1.23
C328 >7.5 NT NT 0.19(>39.14)
C329 >100 NT NT IC415=4
C337 60 NT NT NC
C343 50 NT NT IC19=1.2>3
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

CCsp (uM) secretion ICsy secreation 1Cs/ICx (ST) (uM)
(SD (uM) I1Cs0 (SD) (uM)
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C324-2 >100 NT NT 0. 14(>571) (C311-2 3.5 NT NT 0.07(50) C325-2 5.6 NT NT
NC C328-2 21.7 NT NT NC C376 126.6 NT NT 23(6) C296-3 115.7 NT NT
0.14(826) (€226 53.2 NT NT 2.3(23.1) (C243 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)
C291 >10QuNL NI &5 _5r>18 ?\ 04 >100 NT NT 4 R( >22 7\ 305-1.>100 NT NT
2.6(>38) WeBQBIRI>10M85NT NT 4. 1{426(5%)) C3MR-R(22B. 2 NCNB7L. 67(>16.9) C324
61 NT NT N@ngZZ67 >1B6.INT NT | CBBE884.2) 279388 ¥IOD) NT NLMCI C280-1 >100 NT
NT NC 48 Q278240 71. &INK NT 51. 961938p) C2788211 QJA4)69 |\rc3g£r31lgc40 12.4 C208
>100 NT NWa3B2@ >2. 8)69.7C280- 2 >108 (Ng) NT | (263 100 NT NT | C94=33
C292 138. Qahdoddl 4. 65626. 9) C2939 @9j\l’|’ NTqgb 216(2%(0 6)1c % 93-1 50 NT NT

=0.41 C307
RIS PG el s

Wang316 173.6 33.7 (5.2) 70.5 (2.5) IC20—31 3
Table 2-3
Sample NO. Cytotoxicity HBsAg HBeAg DNA  replication

CCso (uM) secreation secretion  ICsop  ICs0/ICx (SI) (uM)
ICso (SD) (uM) (S (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)  ICe=37
Wangd17.46-]  754.6 143.0 (5.3)  NC NC
Wang529.61-1  472.04 214 (2.21) 171.1 (2.76) NC

Note: CCsgindicates the effect of the compounds of the present invention on the
growth of HepG2.2.15 cell, 50 % death concentration. ICsp is the concentration of the
compounds of the present invention that inhibits 50% of the antigen or DNA
replication. SI is the selection coefficient of biological activity of the compounds of

the present invention. SI value>2 is effective, and the bigger, the better. NC indicates

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

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

HIV-1 revertase, HIV integrase

Biological activity test:

1. 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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C321-1 80 NT NT 5.86(13.65) C321-3 80 NT NT |1C27=1.23 (C328 >7.5 NT NT
0.19(>39.14) (C329 >100 NT NT 1C41.8=4 (C337 60 NT NT NC C343 50 NT NT

| C19=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 Sanple No. Cytotoxicity HBsAg HBeAg DNA
replication CC50 (uM secretion I C50 secreation IC50/1Cx (SI) (uM (SI)
(uM | C50edzBine. (UM 49 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) 1C44=4.1 \Wang240 611.4 63.9 (9.6)
182.1 (3.4) 1C34=31.3 WAng260 269.7 71.4 (3.8) 130 (3.1) 1C85=37 \Wang268
256.7 37.2 (8: 9$crqezlmg7 of 2the| eygpawmls {yndeesgnti Izlla\’?lsltmasmag)wtyodhv 4.3)

(5.2) 70, Soiienahd oefizppi %eoa%ofseﬁz&%@wé EAGTOAGE ST S ?’E’BZAQ
50 (51) @W‘“‘?ﬁ? ity veReoA T o8t PER GAL T 118 #é:éﬁﬁ@“%% 61
124.5 41. 3a{ dled9% Rorot séBs >0 8%? tﬂe%?zea ﬁ%l@ngclé&u@ (5631“(312%@

wang294 >1000 >1000 1139 0=37 Wang4I/. 464 /54.6 143. 0/%5.3) NC

NC Wang528B AT A ATORCALET( - tﬁaﬁn 1%ibtid-3(-ATO)GHE Nt ecGARCITA pdiTates the
effect of the conpounds of the present I nvention on the

GA-5') was used as target substrate. On a 96-well plate, the donor substrate was
added with purified HIV-1 integrase to conduct ELISA reaction. The product of chain
transfer of target DNA was detected and stained in the biotin labeled alkaline
phosphatase’'system, OD values were measured with microplate reader. Addition of
the compounds of the present invention in the reaction system can be used to screen

the inhibitor of the enzyme.

3. Screening of the compounds for the anti-herpes virus I and II activity: Vero
(African green monkey kidney) cells were used as virus host to test the inhibition
effect of the compounds of the present invention on the cytopathic effect of the Vero

cells caused by Herpes virus I and II.

4. Screening of the samples for the anti-influenza virus A and B activity: MDCK
(canine kidney) cells were used as the virus host to test the inhibition effect of the
compounds of the present invention on the cytopathic effect (CPE) of the cells caused

by the virus.

Part of the test results of the compounds: I1Csg, TCs (unit: ug/ml),

Table 3-1
No. TCso Anti herpes virus I Anti herpes virus II
HSV-I (ICs0) (SI) HSV-II (ICs0) (ST)
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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grow h of Hep&2.2.15 cell, 50 % death concentration. 1C50 is the
concentration of the conpounds of the present invention that inhibits 50%
of the antigen or DNA replication. SI is the selection coefficient of

bi ol ogi cal activity of the corrpounds of the present inventi on. Sl val ue>2
is effec e,—and the C ale ob

bi ol ogi calVaaetVi’2y or 1% 8cal cuI at‘ed NT means not97t585(ﬂ§él) Exper| ment al
exanpl e 2y Vit t of anti influenza vir erpes virus, HV -1
revertase, aﬁ?f?‘z?gi;lel ragg§ %?ol ogical activity test: q?.' gcr eeni ng of the
conpounds Wang 510ﬂ156a1nt| 76¥.Vt1 revertase activity: The33Ve¢pplpte reacted with
H V-1 revertase s.coated on the plate, _and in the optimzed enzyne
reaction P‘Eycng'lrénd>llg%tl on sysltze(?l:f']( B9 RT mi9 >8da%#-Ab substrate

cont ai ni ng BrotT - oUTP U te Teacton Lenpl are e T TICoT POI arT o anount

of Biotin-dUTP in the enzyne reaction resultant was detected by

st rept avi di n Nagl(&)‘-” hoths ¢abladipsisege thax ihetasie nb anti dbtpes virohectigity yien
activity. Addition of the conpounds of the present invention in the

reaction gi¢shRpleCisnt R HHseshal Rori6xi€dbsel (1B T $0% @xiffconbéhtratibn;gazyme. 2.
Screeni ng of the compounds for the anti HI V- | integrase activity: the

synt hesi Z?@A%Hkllﬁitd&ﬁ!&ﬁ@énﬁ%bﬂﬁf the' vPrué\CS(I: ds, Vi, GTC AGT GTG GAA AAT - CTC
TAG CAGT - TTA GAG ATC GTCA-5') was used as
donor substrate, and the synthesi zed 20 oI i gonucl eoside (5 -TGA CCA AGG
GCT AAT TCALGE 335-biotin, biotin-3'-ACT GGT TCC CGA TTA AGT GA-5') was
used as targat subotrate M a2 98 _upll :nl ato _the dopor cubgtrato yag
added wi t fopppiddsed H FCho i nt eghatie t o cofdmppuEsl SA readCson. Th#i pr oduct
of chain transfer of target DNmflwaszadeX ected and stained in thenBuaizan

| abel ed al kal i ne phosphat ase' sitgs @Qy) OD val ues were neasured wth virus
mcroplate reader. Addition of the conpounds of the present invanf)on in

the reactUigRgS9BEIRM CaBoPhe USEd3k SCTeeny,pim® 4Ni bi L OT 597 35 NE Ehgyne. 3.

oo T ARSI L S o
t he i nhi bwa?léﬂplgj?e?ec 'ﬁ?he cg%ounds o%ﬁgﬂz?‘gsent i F\@/gntl oﬁllénﬁt he

cyt opat hi WasgBeg#6of tH666éro tdll s caus®hnpylFAdoges vi PUBOA arxB6l23. 4.

Scr eeni ngyof  GRe 433P! &5, f or thg gnti-inflyenza, viorps A aodB acklvigty:

VDCK

Wang 443.52 165.86 1.29 Wang 501.56-2 57735  68.71
Wang 529.61-1 191.74 3.15 Wang 555.65 577.35 4448
Wang 551.62 303.69 1.18 Wang 417.52 231.12  68.71
Wang 501.56-1 303.69 1.18 Wang429.49 33333 47.72
Wang 537.59 >1000 1.29 Wang529.61-2 577.35 111.11
Wang 403.50 333.33 64.15 Wang489.55 577.35 160.25
Yao 351.42 577.35 258.68 Wang 543.64-1 14434  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 (ICs) HIV-lintegrase (ICso)
Wang 399.46 - 145.8

Wang 577.72 33.3 -

Positive control 90.1(nelfinavir) 0.48(ABPS-y)
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(cani ne kidney) cells were used as the virus host to test the inhibition
effect of the conpounds of the present invention on the cytopathic effect
(CPE) of the cells caused by the virus. Part of the test results of the
conmpounds: 1C50, TC50 (unit: g/m). Table 3-1 No. TC50 Anti herpes virus |
Anti herpes virus Il HS V-1 (I1C50) (SI) HS V-11 (1C50) (SI) Wang3 63.43

-1 707.11 36 .9 46- 43 - +88) 443. 52
168. 24 106. 52""?"%.(&)]2‘)' %r%ﬁ{%?@é% Q‘T‘E’i&aéﬁaﬁg’/“}‘}%oﬁg%éﬁgb b‘?;.gg%g? 1. 81)
Wang 529.61-1 198.43 - 106.52 \ang.501.56-1 70 . 293.37 (2. 41

ACV( acycl e]ﬂje iﬁ&oﬁﬂ%@é@ gthe. g@‘?al 1¢pnsantralion. &#&%Ylé:anélﬁcﬁxm@% t he
tabl e repgr.esents that ,there.i anti .herpe L US ~act i Vi t he
ol bRk SohAMAIGLT ALY ABbhsilliE Sial hilS (FShablicheliliine 1 |
| C50: 502 ivMad LAdkior GG & -\ ; Tvdl20 / 1C50 Table
3-2 Cbnpoﬁ%ﬁggﬁcé%'&%F?ﬁ%bnpouﬁﬁga%ﬁgéd n?fHkF%$7ﬁ§h¥gvA9?nfluenza vi rus
(1C50) A virus (1C50) Wang363.43-1 500 3.97 Yao0379.47 577.35 97. 81
Wang391. 49-1 250 0.56 Wang391.49-2 >1000 >192.45 \ng4l7.46-P 422.43 0. 90
Wang 377.46-1 500 111.11 Wang 399. 46 166.67 1.14 Wang 417.46-J >1000
>86.23 \Wang 363.43-2 500 0.42 Wng 377.46-2 577.35 258.69 \ang 443. 52
165. 86 1.29 Wang 501.56-2 577.35 68.71 Wang 529.61-1 191.74 3.15 \\ang

555. 65 577.35 44.48 \Wang 551.62 303.69 1.18 Wang 417.52 231.12 68.71 \Mang
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

53




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 Yao405.51 577.35 37.03 Wang389. 47 480.75 29.01
Wang415. 46 333.33 29.01 Ribavirin >2000 3.73 Note: TC50: 50%toxity
concentration; 1C50: 50%inhibitory concentration of the virus; SI = TC50 /
| C50- Table 3-3 NO HV | protease (1C50) H V- | integrase (1C50) Wang
399.46 - 145.8 Wang 577.72 33.3 Positive control 90. 1 (nelfinavir)

0. 48( ABPS(Y9ims52 Note: (1) "-" represents that the sanpl es have no
inhibition of the HHV- 1 protease and the HV- | integrase at the initial

concentration. Nelfjnaivir and Achyrnthes bidentata pol ysacchari des
(ABPS-y) are!pos bistdSiotyls 6@%&%@?%%&& & rFUHEET TaPFRSTER YBHIE | o

activity gf V-1 otease and H V integrase respectively. 53 d ains
1. A bishg¥%&§@§§h§uggﬁégﬁﬁgghpound having a structure represented by the

followi ng structural formula I: PIl -P2 1 wherein, Each of Pl and P2 is
an unsat ur at egd-|» nenbegr heterocyclic ring, and each of the unsaturated
5-menber heterocyclic rings P1 and P2 contains one or two heteroatons
selected fromthe group consisting of N, 0 or S, and/or each of the

unsat urat ed Whefgiéivber heterocyclic rings Pl and P2 is optionally
substituted by one or two substitute groups R, and The said substitute

group Ris h : e : € K he ; +.Cl -C

T3 A ky! - subbert SR Ar D SR e ARCORAEANS, o BRI e

thi azol yl yndrm4eBd 3lk&nddrihefedod§R1i6 ¥ink® @h kihh P2 Chnfadhh s deYdr twhdictRobig Ny |

phenyl and benzyl substituted by oxygen; Cl-C2 al koxycarbonyl; carboxyl;

car banoy| sdavdd@otrhéhe @oGb 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, C1-C6 alkoxyl or hydroxyl;
thiazolyl, C2-C6 alkenyl; C3-C6 cycloalkyl; C1-C6 alkyl, C2-C6 alkenyl, phenyl and
benzyl substituted by oxygen; C1-C2 alkoxycarbonyl; carboxyl; carbamoyl having the

X
o Lo
LA e N
N N-N{4GOOMe

H N
structure formulae COOMe or n=15 O wherein

3

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

structure of R9 ,

wherein,
Ry is hydrogen, isopropyl or benzyl; and

Rip is hydrogen; C2-C8 alkenylacyl; C2-C6 alkanoyl, C1-C6 alkanoyl
substituted by alkoxyl; C3-C6 cycloalkanoyl; benzoyl unsubstituted or optionally
substituted by one, two or three groups selected from C1-C6 alkoxyl, C1-C6

alkylamino, halogen atom and hydroxyl; benzylacyl; thienyl formacyl; pyridyl
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N HHNN OOw N structure fornulae COO Me or n = 1-5 O wherein n=l to
5; acetyl substituted by nitrile group; substituted am noal kyl having the

| NHR10 structure of Rte® 9 wherein, R9 is hydrogen, isopropyl or benzyl;
and RIO is hydrogen; C2-C8 al kenyl acyl; C2-C6 al kanoyl; C -C6 al kanoyl
substituted by al koxyl; C3-C6 cycl oal kanoyl ; benzoyl unsubstituted or

opti onal | formaeias héyilathR@; Byt-BiExy tNBoRY; DIVr&8o-FRiarIel-AedrBaERhalRmE | - C6
al koxyl, Cl-C6 al kylam no, hal ogen atom and hydroxyl; benzyl acyl; thienyl
formacyl ; pyridyl formacyl ; acylam no; tert-butoxy carbonyl;

2- brono-t hi azol yl - cyl having the N structure of Br ;

2, 5-di bronp-thi azol yl N&formacyl having the structure of OBr Oi S N
N~ Br; 2strietirgloft hi azol Bi;- 25{dibromoythiaaalyi-Adoteys thaviap uthe stfucturgyfi dyl
formacyl substituted by 3-tert-butoxyl carbonyl am no having the structure of
0 N BocHN®, B-substituted al kyl am no-4-thiazolyl formacyl having the
structure ~~yHBoc 0 NS 2. The conpound according to a1, wherein,
the said conmgelnd has the structure represented by the f %WI ng formul a
Il: R4 S~ O REr; 2-methyl-thiazolyl-4-formacyl having the structure of ; pyridyl

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

0
N

l )
BocHN™ ; 2-substituted alkylamino-4-thiazolyl formacyl having the structure of

NHBoc O
S

\
N

2. The compound according to claim 1, wherein, the said compound has the

structure represented by the following formula II:

wherein,

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

NHRq
Rg

, wherein the Ry and R have the same definition as in claim 1;
R4 is hydrogen, C1-C6 alkyl or benzyl,
R¢ is hydrogen or C1-C6 alkyl; and
R7 is carboxyl, C1-C2 alkoxycarbonyl, carbamoyl having the structure of
0
)LNJ\(O
Ho N

N
COOMe | or carbamoyl having the structure of
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=N NR2 R7 Il wherein, R2 is hydrogen, or alkyl substituted by a
substituted am no having the structure of INHRLIO Rte® 9 , wherein the R9
and R10 have the sane definition as in claiml, R4 is hydrogen, C 1-C6

al kyl or

car banoyl

benzyl; R6 is hydrogen or C 1-C6 al kyl; and R7 is carboxyl,

alkoxycari%?yl car banoyl having the structure of 0 H N CooMe , or

avijng the structure of 550 A NHHNN _.000M n O

Cl-C2

wherein nZ1 K0 ) . wThe conpound according to claim2, wherein, the said

conpound
-N NT RO
hydr ogen,

hasHt hev gg@@DMerepresented by the follomnng formula 111:
R7 NHR1O 41T mherelg 1
Riois cyclopentyl’w'?ﬁgg@l

nmet hoxyl benzoyl,

cyclopentyl -1 -ene-acetyl having the structure of

The compound according to claim 2, wherein, the said compound has the

structure represented by the following formula III:

I

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

R7 is methoxylcarbonyl,;

Ry is isopropyl, benzyl or hydrogen;

Rio is hydrogen, C2-C8 alkenylacyl, 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, amino or hydroxyl;
benzylacyl; thienyl formacyl; pyridyl formacyl; pyridylformacyl substituted by

o)
N

N
i

3-tert-butoxylcarbonylamino having the structure of BocHN Z ; 2-substituted

56
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, Oo-fluoro benzoyl, or thienyl formacyl; or R7 is methoxylcarbonyl; RO is
i sopropyl, benzyl or hydrogen; Rio is hydrogen, C2-C8 al kenyl acyl; C2-C6
al kanoyl , acetyl substituted by benzyloxy; C3-C6 cycl oal kanoyl; benzoyl
unsubstituted or optionally substituted by one, two or three groups

sel ected from nmet hoxyl, fluorine atom amno or hydroxyl; benzylacyl;

t hi enyl formacyl; pyridyl formacyl; pyridylformacyl substilfiiBdOby 0 N
3-tert-but oxyl carbonyl am no having the structure of Boc ; %gﬁﬁbstituted
56 NHBoc 8kylamlido-altiebelm nlorfrachll aBViNg ftBe magMttuavong t'he truct ure of

C-/ O N=( 2-brono-thiazolyl-4-formacyl having the structure of Br 0 Br

~ N=< 2, 5-di brono-thiazol yl -4-formacyl having the structufle of Br ; or S
2-met hyl -t hi azol yl -4-formacyl having the structure of N=c+ >0, OHH N R7
i s carbanmpyl having the structure of COOVe, R9 is isopropyl NRIOis

hydr ogen, 2-Reungithisggmelcd-fermeayloy bereg| ote bewgdyte unelubstit ut & os

optionally substituted by single fluorine atom benzylacyl,_pyridyl
formacyl, pyridyl formacyl substituted by 3-tert-butox¥§g§fbonylanino

havi ng the structure of 78
N=(
2,5-dibromo-thiazolyl-4-formacyl having the structure of Br ; or
0
)\/\S
N=§_

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

or,

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

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

0]
N

)

l
BocHN™ , 2-substituted alkylamino-4-thiazolyl formacyl having the structure of
NHBoc O

S

\
N

4. The compound according to claim 1, wherein, the said compound has the

structure represented by the following formula I'V:
R X4 Y1
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O N BOCHN , 2-substituted al kyl am no-4-thiazolyl formacyl having the
structure of NHBoc O 1 "S N 4. The conpound according to claim1,
wherein, the said conpound has the structure represented by the foll ow ng
formula IV: R3\X% \ Y1 R6 /-X1 Y4- R2 R7 57 IV wherein, R2, R3, R6 and
R7 i ndependently are hydrogen, hal ogen atons, phenyl or hal ophenyl;
benzyl; Cl1-Cl13 al kyly substituted by hal ogen atons, C 1| -C6 al koxyl or

hydr oxyl ; C2-C6 al kenyl; C3-C6 cycloal kyl; d-C6 al kyl , C2-C6 al kenyl,
phenyl or benzyl substituted by oxygen atom am do; C 1-C2 al koxycar bonyl ;
or carboxyl;“ﬂ@f@@ 0, S NHor NN XI is N NHor CH2; Yl is O S or NH
and Y4 is Nor CH2. 5. The corrpound according to claim4, wherein, Wnen

gl io?)hgn;‘lnd génzﬁ’l Ii$6s%gdstl tu He%leﬁﬁfry%%n rdr%%ncﬁal%%ogag@%t%&%f%k koxyl or

hydroxyl ; hfigpHed Ialﬂéﬁisw cﬂ@rﬁﬁlkw@ﬁ&ﬁk&éﬂ by Qfaldgéh %%ﬂs @f- @Gsalk&?/l 'o§
hydr ogen; pheny?, Hal ophenyl ; "benzyl; C1-C13al kyl; Cl-C13 al kyl

substi tut Bﬁﬂrbxylhatqgseﬂkamﬂes Gmcﬁﬁ)aatﬂmwcmmy C@Zl)&‘%b:lke@?} @ﬁer@il enyl ;
C3-C6 cycloalkyl; C 1-C6 al kyl substituted by oxygen; C 1-C2
al koxycar banyl subslltuthI‘HyO:)xy'gcn atith; amido; C3-02 alkiblxycdtbangl; Nr oarb&¥d; and

X418 O, S, NH or N;

Xy is N, NH or CHy;

Y;is O, S or NH; and

Y4 is N or CH,.

5. The compound according to claim 4, wherein,
when R; is Hand Y is N,

R3 is C1-C6 alkyl;

R¢ is C1-C13 alkyl; phenyl or halophenyl; benzyl; substituted alkyl containing
halogen atoms, alkoxyl or hydroxyl; C2-C6 alkenyl; C3-C6 cycloalkyl; or halogen

atoms;

R7 is hydrogen; phenyl or halophenyl; benzyl; C1-C13 alkyl; C1-C13 alkyl
substituted by halogen atoms, C1-C6 alkoxyl or hydroxyl; C2-C6 alkenyl; C3-C6

cycloalkyl; C1-C6 alkyl substituted by oxygen; C1-C2 alkoxycarbonyl; or carboxyl;
X418 O, S or NH;
Xiis N or CH;; and
Y;is O, S or NH.

6. The compound according to claim 4, wherein,
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YI is O Sor NH 6. The conpound according to claim4, wherein, 58 when
R3isH Ris Hand Y4is N, R6 is Cl1-Cl13 al kyl, phenyl or hal ophenyl;
benzyl; C-C6 al kyl substituted by al koxyl; C2-C6 al kenyl; C3-C6

cycl oal kyl; or hal ogen atonms; R7 is hydrogen; phenyl or hal ophenyl; benzyl;
Cl-C13 alkyl; C-C6 alkyl substituted by al koxyl, C2-C6 al kenyl, C3-C6
cycl oal kyl , @GhefCR; & HORY ixaH hadyl, is Ncar boxyl; X4 is 0, Sor NH, X is Nor
CH2; and Yj is 0, Sor NH 7. The compound according to claim1, wherein,
t he sai d conmpound _has the structure represented by the follow ng formula

V: Y R3---~Rras QI-G3 plkyl\phgagh e halophmnyl; depaz (il -Cioatkybaubstitaed byhr  c2- C6
| kenyl ; i s Cl: | l. R3 is thiazolyl, thienyl, phenly, b l
C1r cn al kPROESCEE AR 65 coslonlivt oy BRGEIGPHG s o or 'S and

YlisOorS. 8. A nedical conposition, which contains an effective
t herapeutic R'}Tfi's#nﬁyc%geng%h%ﬂﬁ 6P'HQR>;;BH§R‘?;‘° beAAL;Cl-@nd alﬁ&'I‘,Vé'i‘IG@%ﬁJyl
o e

phar maceuti c adjuvant. 9. The use conpound of claim1 as an

ant i vi r ussubstidutzidt by .alkioyl, TO2-Q6s elkefiyl) @3-CoOrpolealityDfCLICaI alkdxyicarbphglpar at i on
of medicament for viral diseases. 11. The use of the compound of claiml
in treatiemgbaxyl;al di seases.

X418 O, S or NH;
X is N or CH;; and
Y;is O, S or NH.

7. The compound according to claim 1, wherein, the said compound has the

structure represented by the following formula V:
R3\( X4 Y1 R6
\ \
Yava
R1

\Y%
wherein,
R is benzyl, C1-C6 alkyl, or C2-C6 alkenyl,
Re is C1-C2 alkoxyl;

Rj3 is thiazolyl, thienyl, phenly, benzyl, C1-C6 alkyl, C2-C6 alkenyl, or C3-C6
cycloalkyl;

X418 O or S; and
YiisOor S.

8. A medical composition, which contains an effective therapeutic amount of
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12. The use of the nedical conposition of claim8 in treating viral
di seases. 13. The use according to claim10 or 11, wherein the viral
di seases are the diseases caused by influenza virus, hepatitis virus,

herpes virus or AIDS virus. 60

the compound of claim 1 and conventional pharmaceutic adjuvant.
9. The use of the compound of claim 1 as an antivirus inhibitor.

10. The use of the compound of claim 1 in preparation of medicament for viral

diseases.

11. The use of the compound of claim 1 in treating viral diseases.
12.  The use of the medical composition of claim 8 in treating viral diseases.

13. The use according to claim 10 or 11, wherein the viral diseases are the

diseases caused by influenza virus, hepatitis virus, herpes virus or AIDS virus.
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