
2-THIOPHEN-2-VL-OXAZOLE, 2-THIOPHEN-2-VL.4HIAZOLE AND 2- THIOPHEN-2-11,-
ID-IMIDAZOLE DERIVATIVES AS ANTIVIRAL ACENTS AND THE USE THEREOF Technical
did     The present invention relates to a kind of anti-viral inhibitors,
particularly to a kind small molecule organic compounds of bisheterocycle
in tandem which may be used as non-nucleoside antiviral inhibitors. The
compounds can be used as the drugs for the treatment of diseases such as
influenza, hepatitis B, herpes and acquired immunodeficiency syndrome and
the like. The present invention also relates to the use of the compounds
and the compositions containing the same compounds. Background Art
Human pathogenic viruses are a kind of nucleic acid particles with very
simple structure. Most of them lack of enzymatic system, and they have to
depend on the 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
hartnfinness mainly include influenza virus, hepatitis B virus, AIDS virus,
cytoincgalovirus 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.      At present, the study of new drugs for
treatment of viral diseases is highlighted on the antiviral drugs. The
widely used anti-influenza virus drugs include the adamantanamine drugs,
the neummidinase inhibitors of influenza virus, the receptor blocking agent
of influenza virus and the antisense oligonucleotide against influenza
virus etc. And the ones used clinically mainly are the adamantanamine drugs
and the neuramidinase inhibitors. However, the hepatitis virus infection is
recognized as an international therapeutic problem so far. In 1980's, the
viclarabine, vidarabine phosphate, acyclovir, zidovucline have been
studied. However, they are not used to treat hepatitis now due to their
poor  therapeutic effect and strong toxic reaction. In recent years, many
nucleoside drugs, such as lamivudinc, famciclovir, lobucavir, adefovir
dipivoxiil, FTC (dideoxyfluorinethiocytosine), FMAU
(fluoro-methylarabinosyluracil), FDDC (fluoro-dideoxycytosine), BMS 200475
(epoxyhydroxylearbodeoxy guanosine), have been developed by screening the
drugs against hepatitis B virus and hepatitis C virus with the established
hepatoma carcinoma cell lines, hepatitis virus transfeeted cell lines or
transgenie cell lines, and transgenic mouse hepatitis animal model, they
have obvious inhibiting activities to HBV. More than 30 kinds of drugs were
carried out die preclinical trial research by the researchers in 1998-2002.
And there are 21 drugs entering the stage 11411 clinical trial recently.
Among these trial drugs, the ones for anti hepatitis B virus are mostly the
anti HIV revertase inhibitors and antihcrpes 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 itnmunomodulators having antiviral activity.      At
present, most of the approved antiviral drugs are nucleoside compounds. In
the course of clinical uses, they have been found to have the following
disadvantages: 1) cytotoxicity; 2) occurrence of drug resistant virus
variants induced by long-term medication to which other drugs having
different structure are need. Therefore, the non-nucleoside antiviral drugs
became an aspect catching much attention. 2  Disclosure of the invention
An object of the present invention is to provide small molecule organic
compounds of hisheterocycle in tandem used as a non-nucleoside antivirus
inhibitor.     Another object of the present invention is to provide
medical compositions containing the above compounds.     An additional
object of the present invention is to provide a medical use of the above
compounds.     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 PI and P2 contains one or two heteroatoms
selected from the group consisting of N, 0 or S, and/or each of the
unsaturated 5-member heterocyclic rings PI and 92 is optionally substituted
by one or two substitute groups R, and     The said substitute group R is
hydrogen; halogen atoms; phenyl or halophenyl; benzyi; CI-C13 alkyl
substituted by halogen atom, CI-C6 alkoxyl or hydroxyl; thiazolyl, C2-C6
alkenyl; C3-C6 cycloalkyl, Cl-C6 alkyl, C2-C6 alkenyl, phenyl and benzyl
substituted by oxygen; Cl -C2 alkoxycarbonyl; carboxyl; carbarnoyl having
the 0 0 AiLN N t400Me structure formulaeCOOMe orn = 1-5 0wherein n=1 to 5;
acetyl substituted by nitrite group; substituted aminoalkyl having the
NHRio structure of   wherein, R9 is hydrogen, isopropyl or benzyl, and
Rth is hydrogen; C2-C8 alkenylacyl; C2-C6 alkanoyl; CL-C6 alkanoyl
substituted by alkoxyl; C3-C6 eycloalkanoyl; benzoyi unsubstituted or
optionally substituted by one, two or three groups selected from C1-C6
alkoxyl, CI-C6 alkylamino, halogen atom and hydroxyl; benzylacyl; thienyl
formacyl; pyridyl formacyl; acylamino; tertbutoxy carbonyl;
2-bromo-thiazolyl-4-formacyl having the 0 structure of 0 Br )i-Neks N={ Br;
2-methyl-thiazoly1-4-formacyl having the structure ofN=; pyridyl 



formacyl substituted by 3-tert-butoxylcarbonylamino having the structure of
0 ; 2-substituted alkylamino-4-thiazoly1 formacyl having the structure of
NNBo 0      The compound according to the present invention is represented
by the following structural formula Ti: R4 N ._2( 6 R2R7 wherein, II  R2 is
hydrogen or alkyl substituted by a substituted amino having the structure
of NHRio Rik` , wherein R9 and R10 have the same definition as above;  R4
is hydrogen, C1-C6 alkyl or benzyl; R6 is hydrogen or CI-C6 alkyl; and R7
is carboxyl, CI-C2 alkoxycarbonyl, earbamoyl baying the structure of
More preferably, the compound according to the present invention has the
structure represented by formula III,  8 H9 NF-1R10  III wherein, R7 is
carboxyl, R9 is isopropyl or hydrogen,     Rio is eyclopentyl formaeyl,
o-metlioxyl benzoyl, cyclopenty1-1-ene-acetyl having the structure of it,
o-fluoro benzoyl or thienyl formacyl; or R7 is methoxylearbonyl, R9 is
isopropyl, benzyl or hydrogen,      R10 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 rnethoxyl, fluorine atom, amino or hydroxyl; benzylacyl;
thienyl formacyl; pyridyl formacyl; pyridyl formacyl substituted by
3-tert-butoxylcarboitylamino having the structure of BocHN
alkylamino-4-thiazoly1 formacyl having the structure of
2-bromo-thiazo1y1-4-forrnacyl having the structure of
2,5-dibromo-thiazolyI-4-formacy1 having the structure of 0 ArS
2-methyl-thiazoly1-4-formacyl having the structure ofN =k  01; R7 is
carbamoyi having the structure of 



00Me,  R9 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-butoxylearboityl amino having the structure of 0  or
2-substituted alky1amino-4-thiazoly1 formacyl having the structure of
NHBoc 0 YC(S/     Particularly, the compound according to the present
invention has the structure represented by the following fomiula I V:  R3
X4 .7 --X1 Y4 R2  IV wherein,      R2, R3, R6 and R7 are independently
hydrogen; halogen atoms; phenyl or halophenyl; benzyl; Cl-C13 alkyl
substituted by halogen atoms, Cl-C6 alkoxyl or hydroxyl; C2-C6 alkenyl;
C3-C6 cycloalkyl; CI-C6 alkyl , C2-C6 alkenyl, phenyl or benzyl substituted
by oxygen atom; amido; CI -C2 allcoxycarbonyl; or carboxyl;  X4 is O, S, NH
or N; X, is N, NH or CH2; Y1 is 0, S or NH; and YA, is N or CH:2.
Furthermore, for the above-mentioned compound, when R2 is 1-1. and Y4 is N,
R3 is Cl-C6 alkyl;      R6 is C I-C-13 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; CI-C13 alkyl substituted by halogen
atoms, CI-C6 alkoxy or hydroxyl; C2-C6 alkenyl; C3-C6  cycloalkyl; C1-C6
alkyl substituted by oxygen; C1-C2 alkoxycarbonyl; or carboxyl; X4 is 0, S
or NH; X1 is N or C112; and Y1 is 0, S or NH. And, for the above compound,
when R3 is El, R2 is H and Y4 is N,     R6 is CI-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; X4 is 0, S or NH; X1 is
N or CH2; and Y, is 0, 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: X4. M 3-C/ NN- wherein, R1 is
benzyl, CI-C6 alkyl or C2-C6 alkenyl; 176 is CI-C6 alkoxyl; 



R3 is thiazolyl, thienyl, phenyl, benzyl, CI -C6 alkyl, C2C6 alkenyl or
C3-C6  cycloalkyl; X4 IS 0 or S; and Vi is 0 or S.     The compound
according to the present invention can be prepared by the following
processes:    a: EDC, DMANDMF, b: NH40Ac, Na0Ac or Lawesson's reagent or
POCI3     1) Compound 3 is obtained by condensation reaction between
Compound 1 and Compound 2;  2) Compound 4 is obtained by cyclizing Compound
3. Wherein,      Re and R7 are independently phenyl or halophenyl; benzyl;
Cl-C13 alkyl substituted by halogen atoms, Cl -C6 alkoxyl or hydroxyl;
C2-C6 alkenyl; C3-C6 cycloalkyl; Cl-C6 alkyl, C2-C6 alkenyl, phenyl or
benzyl substituted by oxygen; amid, C alkoxycarbonyl; or carboxyl; X1 is N,
NI-1, 0, S or CR1; X2 is N, NH, 0, S or CR2; X3 is N, NH, 0, S or CR3; X4
is N, NH, 0, S or CR4; Y1 is 0, S or NI-I; RI, R2, R3 and R4 have the same
definition as described above.  The structure of Lawesson's reagent is Me0-
In particular, the preferred compound according to the present invention
may be prepared by the following chemical reactions. Compound 7 is prepared
according to the following chemical reaction: Nr-Br \ -N Fly 5 BrZnX4, 6
Pd(PP1)3)4/benzene      R6 and R7 are independently phenyl or halophenyl;
benzyk CI-C13 alkyl substituted by halogen atoms, Cl -C6 alkoxyl or
hydroxyl; C2-C6 alkenyl; C3-C6 cycloalkyl; C1-C6 alkyl, C2-C6 alkenyl,
phenyl or benzyl substituted by oxygen; amido; CI-C2 alkoxycarbonyl; or
carboxyl; and X4 IS 0 or S. Compound 11 is prepared according to the
following chemical reactions: 0 ('N 0NF12bsN for ir< CNX1 H-- CX1 N-\ 



910 a) 25%NP140H, KCN, N1-1401; b) EDC, ()MAP, DNIF, Thiazole-2-carboxylic
acid or Thiophene-2-carboxylic acidc) PPh3, 0014, CH3CN Wherein, R7 is
phenyl, benzyl or n-butyl; and Xi is N or C112. Compound 13 is prepared
according to the following chemical reaction: COOMeCOOH Li0H, Me0H, H20
\LRe 12 Wherein, R6 is H, isobutyl, benzyl or n-butyl. I0  Compound 15 is
prepared according to the following chemical reaction:    1415     Wherein,
kw is C2-C8 alkenlyacyl; C2-C6 alkanoyl; acetyl substituted by benzyloxy;
C3-C6 cycloalkanoyl; benzoyl unsubstituted or optionally substituted by
one, two or three groups selected from methoxyl, fluorine atom or hydroxyl;
benzylacyl; or formacyl. Compound 16 is prepared according to the following
chemical reaction: 1416 Wherein, Rif is C2-C8 allcenlyacyl. Compound 17 is
prepared according to the following chemical reaction:    14 17  Wherein,
R12 is pyridyll formacyl, pyridyl formacyl substituted by
3-tert-butoxylcarbony1 amino), 2-substituted a1ky1amino4-thiazo1y1    s
Nr-4\ 2,5-dibromo-thiazo1y1-4- formacyl (Br ),
2-methyl-thiazoly1-4-formacyl  N), pyridyl formacyl, o-amino benzoyl,
o-methoxyl benzoyl, o-hydroxy benzoyl, or thienyl formacyl. 



Compound 19 is prepared according to the following chemical reaction:
Wherein,Rioiscyclopentylformacyl,o-methoxylbenzoyl,
cyclopenty1-1-ene-acetyl, thienyt formacyl, o-fluoro benzoyb, and R9 is
betrzyl or isobutyl. Compound 21 is prepared according to the following
chemical reaction:    2021     Wherein, Lo 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.  Compound 22 is prepared according to the following
chemical reaction: IC) ? deld r NMM.Ir  TIN H
N.ICICOOien/C.12)(114141'ceopme A,?I'lU.Itime-a N i 111:&Nilltii 22
Wherein, 1211 is C2-C8 alkentyacyl. Compound 23 is prepared according to
the following chemical reaction:  Oj ( mid, Roo, HostciCr"'"H-Nyct
molecular sieve, okm,,z1C1 hi KI-el otou4..(14boome --r-L-NHRia 23
Wherein, RI2 is pyriclyl formacyl, pyridyl formacyl substituted by
3-tert-butoxylcarbonyl amino (nocHu^-7) or 2-substituted
alltylamino-4-thiazolyl NNE1oc 0    Compound 25 is prepared according to
the following chemical reaction: .9 0...1\r"\i-.0.,U.DCL, Rom; 



H N,/lectiler Sieve. Dr.e1F gyNbaCH  0c1112trir41-1n0Orvie NI-19 21 s_, N H
Eits/t NHBoca Me00 C 2.5  Compound 27 is prepared according to the
following chemical reaction:  27  Compound 30 is prepared according to the
following chemical reaction: K2CO3 L'N112ReOEtCH2C12 Br 0 2829 Wherein, R6
is 11 or methyl. Compound 36 is prepared according to the following
chemical reactions:     OR6 `if 0 R, 0 R3AnlYWryRe OH H 0 34 35       TFA,
(trilluoroacetic acid), pyridine, C112C12; b: TUE, EDCI, DMAP, DMI7; 0 



-OH 0 \s' C 1BX having the structure of0 , toluene/DMSO; d: POCI3
wherein, 126 is CI-C2 alkoxy; R3 is thiazolyl, thienyl, phenyl, benzyl,
C1-C6 alkyl, C2-C6 alkenyl or C3-C6 cycloalkyl; .R, is benzyl, CI-C6 alkyl
or C2-C6 alkenyl; X4 is 0 or S; and Y, is 0 or S. Compound 38 is prepared
according to the following chemical reaction:  3738     Wherein, R6 is
isobutyl; R and R.' are independently phenyl, benzyl, H or Cl-C6 alkyl; and
Xis Nor 0.     The above reactions may be carried out in a solvent such as
N,N-dimethyl formamide (DMF), acetonitrile (CH3CN), methanol,
diehloromethane, tetrahydrofitran (THF), dichloroethane, toluene, benzene,
dioxane, water or a mixture thereof. As the case may be, an activator, such
as pyridine, N-methylmoipholine, isobutyl chloroformate, triethylamine,
diisopropylethylamine, DMAP and the like, is necessary to be added into a
certain reaction. The reaction temperature typically is -78"C-140C
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 hisheterocycle in tandem in the present
invention may be found in the following literature: 1.1 Org. Chem. 1973;
38; 3571. 2. W09831687, 1997. 3. Org. Process Res. Dev. 2003; 7; 696. 4.
Org. Lett 2004; 6; 929.5. Chem. Phan/fr.'. Bull .1983; 31; 4549, 6.1 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.      The compound according to the present invention
may be used to prepare the medicament for viral diseases.     Furthermore,
the compound according to the present invention and the composition
comprising such compound may be used to treat the viral diseases caused by
influenza virus, hepatitis virus, herpes virus or AIDS virus.     The
present invention provides a small molecular organic compound of
bisheterocycle in tandem used as a non-nucleoside antivirus inhibitor. This
compound may effectively inhibit the replication of influenza virus, the
DNA replication of hepatitis B virus (HBV), and the formation of HBsAg and
HBeAg. This compound can be used for the preparation of a medicament for
viral diseases, and may overcome the limitations of the known nucleosides
drugs, including cytotoxicity, the requirement of other drugs having
different structure for against the drug-resistant virus variants induced
by long-term therapy. The structure of the compound according to the
invention is relatively simple and 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 Mereury-Vx 300M produced by
Varian, and the NMR scaling is:  H/C 7.26/77.0 ppin(CDC13). 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 (LE,X - TI), and it is
produced by the Branch of Qingdao Haiyang Chemical Plant, Example 1  a:
EDC, DMAP/DMF, Ix NH40Ac, Na0Ac Compound1(3mmol),compound2(3
inntol),N-ethyl-- N1(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC)
(3.3mmol) and N,N-dimethyl pyridine (DMA!-') (0.3mmol) were mixed with a
molecular sieve, and the resulted mixture was cooled in ice bath (0 t ).
Then DIVIE and pyridine (4.5nunol) 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 Et0Ae. 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 (NL440Ac) (15mmol) and sodium acetate (Na0Ac)
(30mmol) and heated to 130'C, and the progress of reaction was tracked by
TLC.  Then the reactant was cooled to room temperature, and diluted with
water, extracted with ethyl acetate. The solvent was removed completely by
concentration. Then compound 4i (Wang279-1) was obtained by separation
tlu:o ugh colt unn chrornatograph with petroleum ether/ ethyl acetate
(volume ratio 1:1) (yield 31%). The following compounds were synthesized by
the same method: Table 1-1 Compound Structure formula 1-11 NIVIR (CDC13,
300 MHz) data Wang279-1 s"." crni N./ 



COO EL 6 0.86 (d, 6FI), 1.34 (t, 314), 1.94 (m, 114), 2.79 (d, 2H), 4.33
(q, 2H), 7.39 (d, IF!), 7.78 (d, 111). Wang278 H sCN/ COOEt 6 0.89 (t, 3H),
1.28-1.45 On, 511), 1.66 (m, 2H), 2.94 (t, 2H), 4.31 (q, 2H), 7.01 (dd,
114), 7.30 (d, III), 7.60(d, 114). Wang292 ..'. _.,;c,. COOEt 6 0.87 (t,
314), 1.2g-1.43 (m, 7H), 1.67 (m, 2H), 2.91 (t, Hz, 214), 4.35 (q, 2FI),
7.06 (dd, 1H), 7.34     (d, 1H), 7.49 (d, 111).    Wang264-1 sEl 8
1.25-1.34 (in, 911), 3.69 (tn, Ill), 4.33 (q, 211),  C---)-1., 00Ft 7.03
(dcl, 11-1), 7.30 (d, III), 7.53 (d, 114). VVang265-1 811 5 1.26 (d, 61-1),
1.39 (t, 311), 3.87 (in, 111), 4.38(q,  00Et 2H), 7.37 (d, 1I4), 735 (d,
114). Wang265 )1 6 0.98 (t, 311), 1.40 (t, 311), 1.75 (in, 211), 2.92 (
s"?" \2---co,E1 2H). 4.39 (q, 2H), 7.43 (d, 114), 7.84 (d, 111). 



Wang223 ii SN 6 2.56 (s, 311), 3.88 (s, 314), 7.41 (cl, 1H), 7.80 (d,
CCOMe II l). Wang222-1 s' 6 2.53 (s, 3H), 3.80 (s, 3H), 6.96 (dd, 1H), 7.24
xiNi N\s,   COOMe (d, HO, 7.58 (d, 1F1). Wang278-1 sH N 6 0.95 (d, 6H),
1.35 (t, 3f1), 2.08 (m, 1H), 2.83  ) c1,/   cooEt (br, 2H), 4.34 (q, 211),
7.26 (d, 111), 7.34 (d, Hi),   7.57 (m, 114).  Wang404 c'SiIJ 27  / 6 0.87
(31-1), 1.2-1.60 (22H), 1.40-1.69 (4FI), 2.87  CODEt (214), 4.37 (q, 214),
7.09 (m, 1I1), 7.26 (m, HI),   7.46 (in, 1H). 



Wang276 " eyiN/,,,, 6 1.23 (t, 3H), 2.39 (dd, 2H), 3.02 (t, 214), 4.29 (q,
COOEI 211), 4.91(d,III), 4.96 (d,III),5.74-5.85(n,   11I), 7.00 (dd, 111),
7.27 (d, 114), 7.57 (d, 114). Wang350 ,H C1-- 6 1.42 (t, 3H), 4.22 (q, 2H),
7.02 (ddd, 110, 7.10  COOEI (chi,III), 7.18 (dd, 114), 7.40 (dd, 1H), 7.45
(dd,   I H), 7.64 (d, 111). Wang-264 csit_cs.NNH/ 6 0.95 (t, 311), 1.71 (m,
214), 2.87 (in, 241), 4.32  co,a (q, 2F1), 7.05 (me 114), 7.30 On, HO, 7.51
(m,   11 1). Wang298 3ENIph 61.19 (t, 311), 4.24 (q, 211), 7.01 (m, 1H),
7.31  co,EL (514), 7.58 (d, III), 7.74 (n, HI). C226  807.04 (dd, 1H),
7.220m, 21-1), 7.32 (m, 311), 7.46   (d, 1H), 7.680, 214). C262 



e 6 0.94-1.10 (m, 4H), 1.38 (t, 311), 2.56 (in,14),  COOEt 4.38 (q,
2H),7.05 (dd, 1H),7.33 (d, 1H),7.49 (d,  1H). C263-1 5, COOEt 6 0.82-0.88
(414), 1.43(t, 3H), 2.57(m, 11-1), 4.35 (q, 211), 739 (d, 1H), 7.84 (d,
11-1), 10.56(bs, NH). C277 C I COOEt _ 8138 (t, 3I1), 2.04(m, 2H), 2.37(m,
411), 4.09 (m,111), 4.36(q, 211), 7.41(d, 111), 7.82(d, 110. C291 0.1 OUL1
8 1.40 (I, 311), 1.56-1.90(8H), 3.89 (m, 111), 4.39 (q, 211), 7.36(d, IF!),
7.54(d, 1.11), 11.06 (bs, NH). C324 Ph N COIDEt
81.47(1311),4.44(q,214),7.13(dd,HI),
7.28-7.48(m,311),7.55-7.60(m,3H),7.66(d, 11-1), 9.77(bs, NH). C311-2
rY47_%". -N CO2Et 6 1.04(d, 611), 1.44 (t, 31-1), 2.02 Om 1H), 2.94 (d,
211), 4.34 (d, 211), 7.11 (s, 114), 7.21 (t, 1H), 7.26 (1, III), 7.48 (d,
1I1), 7.56 (d, 114), 10.90 (br, 1H). C278-2 H - 00Et 8 0.897(d, 611), 1.34
(1, 341), 1.98 (m, 1H), 2.74(d, 2H), 4.28 (d, 211), 7.29 (dd, 111), 7.56(d,
111), 7.85(d, 111). (2305-2 s11, 1 GOOEt 60.95m, 614), 1.70 (m, 51-1), 1.96
On, 211), 3.20 (in, 1H), 4.37 (t, 211), 7.36 (d, 111), 7.80(d, 1H),
1.10(bs, 110. 



(2304 H s C  00E1 1.00m, 611),1.40 (m, 510, 1.84 (m, 210, 3.37 (m, 1H),
4.26 (t, 21-1), 6.97 (tn, 111), 7.24(m, 111), 7.650n, 1H). C292 s11 \//
00Et 6 0.90 (d, 611), 1.31 (t, 3H), 2.01 (in, 111), 2.46 (s, 310, 2.78 (d,
211), 4.30 (q, 21-1), 6.67 (d, 11-1), 7.37 (d, 11-1). C328 C '00E1 8 0.80
(d, 614), 1.23 (t, 311), 1.89 (n, 111), 2.66 (d, 2H), 4.19 (q, 2H),
7.16-7.19 (2H), 7.60-7.67 (3H); C2791 COOEI 8 0.93 0, 3H), 1.39-1.46 (n,
5H), 1.69 (n, 211), 2.99 (t, 211), 4.38(q, 2H), 7.42(d,111),7.83(d, IH).
Example 2        Compound 3 (0.3mmol) was mixed with Lawesson's reagent
(0.45mmol), then THY (Smil.) was added thereto. The resulted mixture was
refluxed, and the progress of reaction was tracked by TLC. Subsequently the
reaction solution was cooled to room temperature, and then was concentrated
to remove the solvent completely and extracted. Compound 4ii was obtained
by separation through column chromatograph with petroleum ether/ ethyl
acetate (volume ratio 3:1) (yield 50%). The following compounds were
synthesized by the same method: Table 1-2 Compound Structure form U la H
NMI( (CDC13, 300 MHz) data C296-1 s (-11A / coo 8 0.95 (t, 3H),
1.35-1.48(m, 51-1), 1.78(m, 2H), 3.13 (t, 2H), 4.42 (q, 21-1), 7.45 (dd,
Ili), 7.80 (d, 111). Wang421 C./.1' S/Ci3E127 NCOOEL  ' (- , -00 



8 0.87 (3H),1.25-1.45 (22H),1.68-L76 (4H), 3.22 (t, 211), 4.41 (q, 211),
7.06 (dd, 114), 7.39 (d.d, 1H), 7.48 (dcl, 114). C321-2  6 1.16-1.49 (7H),
1.72-L83(41f), 2.04(m, 2H), 3.74 (m, 111), 4,39 (q, 21-0, 7.02(.1d, 111),
7.35(d, 11-1), 7.45(d, Ill). . 010 --cli la '"E' 8 0.98 ( d, 614), 1.42 (t,
314), 1.98 (m, 1H), 2.52 (s, 1H), 3.12 (d, 2H), 4.41 (q, 210, 7.50 (s,
Ili). C324-2 0:4sr-- COOEt 5 0.96(d, 6H), 1.29 (t, 3H), 440 (t, 3H), L97
(m, 1H), 2.80 (q, 211), 3.10 (d, 211), 4.39 (q, 211), 6.98 (s, 111). C328-2
H NS lc "' / COOE1 81.04(d, 6H), 1.28 (t, 311), 2.02 (m, 1H), 3.16 (d,
214), 4.34 (d, 21-1), 6.94 (s, 114), 7.10 (t, 11-1), 7.21(m, 2H), 7.62 (d,
1I4), 10.17(br, 11-1).   C296-3  6 0.97(d, 611),1.41 (t, 311), 1.98 (m,
11-1), 3.12 (d, 21-0 4.41 (d, 211), 8.12 (d, 1H), 8.81 (d, 111).  COOEt
076 GO2Et 6 1.02(d, 6H), 1.46 (t, 311), 2.04 (Ln,1H), 3.18 (d, 211),  .
3.91 (s, 111), 4.44 (d, 214), 7.12 (d, 1H), 7.36 (d, 111), 7.95   (d, 111).
C352-3 



/ 61.01(d, 611),1.08(d, 610,1.42 (t, 311), 2.030, 210,  COOEt 3.15 (d,
211), 3.29 (d, 211), 4.37 (q, 211), 8.61 (s, 1I-0. C223 Ci-cs_rr 6 0.95 (
d, 6H), 1.86 (m, 1 I-1), 2.67 (d, 214), 7.03 (t, 111),   7.32 (d, 11-1),
7.39 (s, 1H), 7.41 (d, 1H). C224 Cal- tcs-rY 6 0.93 ( d, 61), 1.87 (m, 1H),
2.69 (d, 211), 7.34 (d, 1H),   7.50 (s, 111), 7.81 (d, 114). C310-2 ,,N) i
/ 6 0.95(d, 611), 1.39 (t, 311), 1.95 (in, 111), 2.77 (s, 1H),  COOEt 3.08
(d, 211), 4.38 (d, 214), 7.88 (s, 114). C295-4  6 0.97(d, 61-1), 1.41 (t,
31-I),1.95 (in, 111), 3.09 (d, 21-1),  ( /   COOEL 4.40 (d, 214), 7.34 (m,
114), 7.54(d, 111), 7.83(d, 111). C310-3 e, 8 0.97(d, 6H), 1.40 (t, 314),
1.98 (m,111), 2.92 (s, 11-1),  COOEt 3.12 (d, 211), 4.38 (d, 211), 8.56 (s,
114). 009-2 c/( >,..-^,...-- 8 0.98(d, 611),1.42 (t, 311),1.98 (n,114),
2.49(s,H), 



\owl, 3.12 (d, 2H), 4.39 (d, 2H), 6.87(d, Hi), 7.25(d, 111). 096 en' 8
0.99(d, 1214), 2.00 (n, 211), 3.17 (d, 4H), 3.95 (s, 611).  Mac C  C337
_/-cS"i (5 . A 6 0.97(d, 914),1.40 (t, 51i), 1.73 (in, 21d), 1.95(m,111),
2.77 (t,214), 3.08 (d, 214), 4.39 (q, 211), 6.71(d,111),   7.28(d, 110.
C243 Cs/N 8 7.09(n, 111), 7.36 (n,111), 7.43 (n, 31-1), 7.52 (d, 111), 7.57
(in, 211), 7.92(s, 110. C322  61.39m, 611), 1.42 (in, 511), 1.80 (m, 211),
3.75 (m, 111),  Cs-1 C/ 4.41 (t, 2H), 7.43 (d, 111), 7.84 (d, 114)  00Et
C295-1 (ss   1N 60.94t, 31-1),1.41 



(t, 311),1.42 (in, 211),1.68 (n, 2H),  JOEL 3.21 (t, 214), 4.40 (q, 211),
7.04 (dd, 114), 7.38 (dd, 110,    7.46 (dd, Iii) C296-2 n-i, 60.91 (t, 310,
1.39,0, 311), 1.44 (m, 2H), 1.68 (m, 211  COOEI 3.22 (t, 2H), 4.39 (q, 2H),
7.43 (d, 1H), 7.82 (d, 111) C352-2 I: co,e 5 0.90 (d, 6H), 0.96(d, 611),
1.33 (t, 3H), 2.25 (m,I),   2.62 (d, 211), 3.10 (d, 2H) 4.38 (d, 211), 6.96
(s, 11-1). C309 -O-csi -------' 60.95 ( d, 611), 1.38 (1, 311), 1.92 (m,
114), 2.46 (s, 314),  cenfrt 3.05 (d, 211), 4.36 (q,2H), 6.67 (d, III),
7.24 (d, 140. C345 \y 61.00 (d,6H), 1.44 (t, 3H), 1.99 (dq, 111), 3.13 (d,
211),  ccoEt 4.43 (q, 211), 7.34-7.39, (nn, 214), 740 (s, 1.11), 7.76-7.79
(in, 111), 7.81-7.84 (m, III).          Compound 3 (0.3mmol) was mixed with
POC13 (3mL), and heated to 80C. The progress of reaction was tracked by
TLC. Subsequently the reaction solution was poured into sodium bicarbonate
(NaHCO3) solution of 0C, and POC13 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 cinematograph 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 NMR (CDC13, 300
MHz) data C280-1 (s_2)coz GOOD 50.94(t,311),1.35-1.48(m,511),1.760,
2H),3.13(t, 2H), 4.42(q, 211), 7.52(d, 1H), 7.96 (d, 1H). C279-3 so 00E1
60.94(t, 311),1.33-1.44(bm, 511),1.73(m, 211), 3.07(t, 211), 4.40 (q, 2H),
7.10(dd,1H), 7.43 (d, 1H), 7.72 (d, 1H).   C263-2 C325 (s)IC/ COOEt Ph I
C.) ( / N- 8 1.42 (L, 311), 2.00 (d, 3H), 4.42 (q, 2H), 6.64 (in, 11-1),
6.96 (d, 1140, 7.11 (dd, 114), 7.45(d, 1H), 7.76(d, 11-1).
61.47(t,MO,4.47(q,2H),7.15(dd,1H), 7.34-7.43(m,3H),7.50(d,114),7.58-7.67(m,
mail 21-1), 7.85 (d, 114).  C305-1  6 1.22-1.45(m, 7H), 1.54-1.75(m, 2H),
1.82-1.93  



COOEI (i11,4H), 3.47(m, 1H), 4.38(q, 211), 7.08 (dd, 111),   7.41(c1, 1H),
7.69(d, 1H). C321-1  80.91-1.00(m,6H),E37-1.45(m,514),  CODEt 1.65-1.76
(in, 411), 2.78 (t, 214), 3.05 (I, 21-1), 4.40   (q, 21-1), 6.77 (d, III),
7.53 (d, 111). C321-3 _1 ci-c I 5 0.95(d, 91-1), 1.37 (t, 514), 1.70 (m,
211), 2.07(m,  cooLt 1H),2.77 (t,21-1),2.90 (d,214), 4.36(q, 2H),   6.74(d,
11-1), 7.50(d, 114). C208 en!in    6 0.97d, (610, 2.06 (n, 1H), 2.61 (d,
2H), 6.91 (s,   11-0,7.43 (d, 11-1), 7.92 (1, 111). C294 I 6 0.92(d,
611),1.40 (t, 314), 2.10 On, 110, 2.19(s,   311), 2.97 (d, 211), 4.36 (d,
21-1), 8.64(s, 11-i).   



005   C293-2 s0..     8 0.98(cl, 6H), L40 (t, 3H), 2.09 (m,11-1), 2.57(s,
CO011t 311),2.95(d,211),4.37(d,HO,6.88(6,114),   728(6, 114). C279-4 s-,
--------,/ 6 0.99(6, 6H), L40 (t, 314), 2.12 On, 114), 2.96 (d,  .00Et
21-0,4.40 (6,214),7.37(n,1H),7.65(6,114),   7.98(6, 1H). C227 0 6 7.14(q,
11-0, 7,351H),7.407.40  -\\NI C5Q (in,(s, IF!), 7.50 (In, 3H), 7.70 (in,
2H), 7.74(d, 1H). C307 ,5 r-sc1; 6 0.92(d, 611), 1.30 (n, 614), 2.06 (in,
1H), 2.83(m,  00EL 2H),2.91(d,214),4.36(t,214),7.650,11-1),  



7.51(6, 114). C306  81.22tn, 6H), 1.50 (n, 5H), 1.82 (m, 211), 3.48 (m,  O
C 111), 4.39 (t, 214), 7.50 (6,1H), 7.94 (d, 111);  COOEt   C280-2 (-1, s
o \NI/ COOEt 60.94(t,314),1.35-1.48(m,514),1.761.760, 21-),3.13(t, 2H),
4.42(q, 214), 7.52(d, 1H), 7.96 (cl, 111) C279-2 C293 0 C / COOEt 8 0.95
(t, 311), 1.40 O., 3H), 1.40 (m, 241), 1.71 Om 2H), 3.07 (t, 2H), 4.40 (q,
241), 7.10 (del, 111), 7.43 (dd, 111), 7.72 (dd, lit)  _Ics.n, (mar 8 0.95
( d, 6H), 1.38 (t, 3H), 1.92 (in, 111), 2.46 (s, 3H), 3.05 (d, 2H), 4.36
(q, 211), 6.67 (d, HI), 7.24 (d, 111). C329  8 1.00 (d, MI), 1.40 (t, 314),
2.13 (dq, 6.9 11z, 1H),  CN coon 2.97 (d, 211),4.40(q,311),7.33-7.39
(m,214),   7.79-7.84 (in, 214), 7.93 (s, 1E1).  Example 4    



Compound 5 (1.6mmol) was dissolved in benzene (10mL), then solution of
compound 6 (3.2mmol) in THE (4m1,) and
tetrakis(triphenylphosphine)palladium (Pd(PPh3)4) (10mg) were added thereto
in turn, and heated to 100 t . The reaction was tracked by TLC. The
reaction solution was concentrated, and compound 7 (Wang282-1) was obtained
by separation through column chromatograph with petroleum ether/ ethyl
acetate (volume ratio 3:1) (yield 25). The following compounds were
synthesized by the same method: Table 1-4 Compound Structure fornnikt 1.1-1
NMR (CDC13, 300 MHz) data Wang282-1 N__/000me 6 0.99 (cl, 6H), 1.99 (in,
III), 3.15 (d, 2H), 3.96 (s, 3H), 7.46 (d, Hi), 7.86(d, 114). Wang368 " c
c_fl10 coom., 6 4.00 (s, 3H), 4.70 (s, 2H), 6.96 (dd, 114), 7.65(d, 1H),
7.33 (cld, 114), 7.46 (d, 114), 7.83 (d, 114).  Wang354 COOMe 8 3.83 (s,
311), 7.09 (dd, 1H), 7.29 (d, 1I-1), 7.41 (dd, 1H), 7.54 (d, 1H), 7.92 (d,
11-1). Wang2 0 0-ez "NCOOrt ?, 1--s0 51.38 (t, 310, 4.40 (q, 2H), 7.48 (d,
1H), 7.86 (d, 1H), 8.20(s, 1F1). Wang222     61.89 (I, 4H), 2.83 en, 41-0,
7.37 (d,111), 7.83 (d, 111). ang284 s;?.--cc-si'---cmle COOMe 6 141 (s,
3H), 3.55 (t, 2H), 168 (t, 2H), 3.96 (s, 31-0, 7.46 (d, 1H), 7.88 (d, 1H).
Wang316 _ sic N.--"CQNie I" 8 3.98 (s, 31-), 4.60 (s, 21-1), 7.30 (51-1),
7.43 (cl, HI), 7.82 (4, 1H). Wang352 



osGI ocie.iet-NT 8 4.00 (s, 3H), 4.72 (s, 2H), 6.97 (ddd, 110, 7.17 (dd,
HO, 7.25 (s, 1H), 7.34 (dd, 1H), 7.77 (3,1H) Wang338 N00Me a 8 3.84 (s,
3H), 7.09 (ddd, 1H), 7.28 (dd, 1H), 7.33 (d, .1= 0.6 Hz, 1H), 7.4 (dd, 1H),
7.84 (d, 1H). Wang354 scoomo N CI' IP 3 3.83 (s, 3H), 7.10 (ddd, 11-1),
7.28 (44,1H), 7.41 (dd, 11-1), 7.54 (d, 1H), 7.93 (d, 1H). Wang282
--sN_OOMe __,C I --Ns----,.....--",...- 8 0.92 (t, 3H), 1.45 (kb 2H),1.70
(tt, 2H), 3.25 (t, 2H), 3,92 (s, 31.1), 7.43 (44, I II), 7.84 (4, Ill).
plc              a) 25%NE140H, KC,'N, N1140; b) EDC, DMAP, DIME,
Thiazole-2-carboxylic acid or Thiophene-2-carboxylic acidc) PPh3, Gag,
CH3CN      Benzoic aldehyde (25mmol) was added to the 25% ammonia water
solution (20mL) containing potassium cyanide (KCN) (30mmol) and ammoniutn
chloride (37.5nunol). 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
(MgSO4), and the solvent was concentrated to obtain compound 9 (2.9g, yield
90%). Compound 9 (6mmol) was mixed with EDC  (7.8mmol), DMAP (0.6nunol) and
thiazole-2-fortnic acid (6mmol). The resulted mixture was cooled under ice
bath (0C), subsequently DMF was added thereto (15mL). The progress of
reaction was tracked by TLC. After the reaction was completed, the reactant
was diluted with water, and extracted with ethyl acetate. The solvent was
removed completely by concentration, and compound 10 was obtained by
separation through column cluomatograph (0.76g, yield 50). Compound 10
(3.1mrnol) was mixed with triphenylphosphine (Ph3P) (7.75mmol) and carbon
tetrachloride (CCI4) (7.75inmol), and the resulted mixture was dissolved in
acetonitrile (20mL). The reaction was conducted at 45 t and tracked by TLC.
After the reaction was  completed, the solvent was removed by
concentration, and compound 11 (Wang261) (yield 60%) was obtained by
separation through column chromatograph with petroleum ether/ ethyl acetate
(volume ratio 5:1). The following compounds were synthesized by the same
method: 'fable 1-5 Example 6:         Compound 12 (Immo!) was mixed with
lithium hydroxide (Li0H) (4minol), and the mixed solvent of MeOld and water
was added thereto. The reaction was  conducted at room temperature and
tracked by TLC. After the reaction was completed, the solvent was
concentrated, acidified with Imol/L hydrochloric acid, and extracted with
ethyl acetate. The solvent was removed completely by concentration, and
compound 13 (Wang268) was obtained (yield 98%). The following compounds
were synthesized by the same method: Table 1-6 



Compound Structure formula 1H NMER (CDCI3, 300 MHz) data Wang268 C y CrCs 8
0.76 (t, 3[1), 1.13 (n, 21-1), 1.38 (in, 2H), 2.47 (t, 2H), 7.36 (d, 1H),
7.74 (d, 111). Wang] 02 N__(00011 C-sr<s)Pli 8 4.89 (s, 211), 7.27 (511),
7.38 (d, 1H), 7.80 (d, 11-1). Wang268-1     Nicea criiNs \  60.11 (d, 611),
2.03 (m, I H), 3.33 (d, 2I-1), 7.40(d, 1I), 7.80(d, 111).  Example 7:
Compound 14 (0.1mmol) was mixed with NaHCO3 (1 minol), 1120/ Et0Ac (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
Et0Ac, and the aqueous phase was extracted Et0Ac. The organic phases were
combined, washed with saturated NaCl solution 3 times, dried over MgSO4,
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:
Table 1-7 Compound Structure formula II NMR (CDC13, 300 MHz) data
Wang363A3-1 I,coome -14 SIN9V H 80.68-0.79(4I-1),0.92(3H),0.95(d,311),
1.444.49 (1H), 2.35.2.42 (111), 170 (3H), 3.91 (311), 5.23 (1E), 6.58
(11-1), 7.95 (s, 111). Yao 93.50 s 8 0.82 (311), 0.89 (d, 310, 0.90 (d,
31-1), 1.26 (m, 4H),1.59 (m, 2II), 2.22 (t, 211), 2.36 (m, 111), 2.67 (s,
311), 3.89 (s, 311), 5.20 (dd,114), 6.40 (d, III), 7.93 (s, 1H)
Wang391.49-1 coOme -N 



i 6 0.92 (d, 614),1.56 (m, 21-1),1.69-1.87 (611), 2.40 (m, 1E1), 2.61 (m,
H), 2.69 (s, 31-1), 3.90 (s, 314), 5.22 (dd, 110, 6.29 (d, 1H), 7.95 (s,
Ill) Wang377.46-1 cooMa -N r MI ----0 H 6 0.92 (d, 311), 0.93 (d, 3H), 2,01
(m, 21-1), 2.18 (m, 214), 2.26 (m, 2H), 2.40 (m, 111), 2.71 (s, 3H), 3.08
(m, 111), 3.92 (s, 314), 5.22 (dd, 1H), 6.15 (d, 110, 7.96(s, 11-1)
Wang405.51- 1 Wang417.46 ICOOMe cry-  -N N N ----) 60.91 (d, 6H), 1.19-1.28
(m, 211), 1.43 On, 21-1), 1.65-1.84 (m, 6H), 2.17 (m, 11-0, 2.40 (m, 111),
2.69 (s, 311), 3.90 (s, 3H), 5.22 (dd, 1H), 6.32 (cl, 111), 7.95 (s, III);
81,01(d,3H),1.06(d, 311),2.52(in,HI), 2.73 (s, 3H), 3.94 (s, 311), 5.42
(dd, 111), 7.10 (d, 1H), 7.16 (ddd, II1), 7.40 (ddd, 111), 7.55 (ddd, 1F1),
7.58 (d, 111), 7.99 (s, 11-1).  i COOMe 11- -N 2-..  Wang417.46-p aptoo
'Itcme r_rN NjY-I Ht---/ 61.01(d,3H),1.06 (d, 3H),2.52 (m,IH), 2.73 (s,
311), 3.94 (s, 3H), 5.42 (dd, 111), 7.10 (d, IH), 7.16 (ddd, 110, 7.40
(ddd, IH), 7.55 (ddd, 111), 7.58 (d, 1H), 7.99 (s, 1H).  Wang443.52
01,COONle -Pi H 6 0.94 (d, 3H), 0.95 (d, 3H), 2.50 (n, 1H), 2.68 (s, 31-0,
3.92 (s, 310, 3.99, 4.07 (dd, 210, 4.59, 4.64 (dd , 214), 5.24 (dd, 1H),
7.29-7.34 (5H), 8.00 (s, 111) Yao351.42 



I -COOMe 60.88 (d, 311), 0.90 (d, 311),1.24 (t, 314), 2.26  ----N (q,311),
2.38(n,111),2.66 (s,3H),3.88 (s,  SyN a H), 5.19 (cid, 111), 6.44 (d, HI),
7.92 (s, 111)  1)HN'  Wang413.49 / ,COOMe 6 0,75 (d, 314), 0.86 (d, 3H),
2.38 (in, 1H), 2.70   14 ..., (s,3II), 3.64 (s, 2H), 3.91(s, 311), 5.19
(dd,  N ), 6.24(d, I H), 7.27-7.38(511), 7.95 (s, 111) Yao379.47  50.88 (d,
3.11), 0.94 (d, 311), 1.94 (s, 9H), 2.47  OMe    (m,1H), 2.66 (s, 3H), 3.88
(s, 311), 5.18 (n,  s 1H), 6.32 (d, 114), 7.94 (s, 111)  N   H  Yao337.40
COOMe ccy 



60.88 (d, 311), 0.91 (d,311), 2.03 (s,31-0, 2.33   (in,111), 2.67 (s, 3H),
3.88 (s, 314), 5.18 (dd,  / i III), 6.60 (d, 111), 7.92 (s, 1H)  H
Wang399.46 0    8 1.02 (cl, 311), 1.06 (d, 3H), 2.55 (in, 1H), 2.73  NOW
N (s, 311),3.94(s, 310, 5.46 (cld,HI), 6.95 (d, N  H / 111), 7.44-7.54 (in,
3H), 7.84 (d, 211), 8.01 (s,   114)  Example 8:    16  Acid (0.12mmol) was
dissolved in CH2Cl2 (2and cooled in ice salt bath (0C). After 10 minutes,
N-methyl-morpholine (NMIV) (0.15 minor) and isobutyl chloroformate
(C1COO'Bu) (0.13 mmol) were added thereto in turn. Then stir was continued
for half an hour, compound 14 (0.1mmol) 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 EIOAc. The Et0Ac
phase was washed 3 times with saturated salt solution, dried over Mg804,
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 NMIt (C1)03, 300 MHz) data Wang363.43-2 1 0.-,--T.COOMe
NO NA---- -,..., H 5 0.90 (d, 31-1), 0.91 (d, 31-1), 2.45 (m, 111), 2.69
(s, 311), 3.05-3.08 (m, 214), 3.90 (s, 314), 5.16-5.26 (m, 31-1), 5.87-6.00
(m, 11-1), 6.47 (d, 1H), 7.96 (s, 114). Wang403.50 Wang417.52 01-t-coome -N
r----- (14? j) ---(LN II 6 0.89 (c1,311), 0.92 (d, 314), 1.89 (in, 21-1),
2.27 - 2.37 (m, 411),2.44 (in,111), 2.69 (s, 311), 3.10 (s, 2f1), 3.91(s,
3H),5.20 (dd, 6.3 Hz, 1H), 5.63 (m, 114), 6.51 (d, 1H), 7.91 (s, 1H)
accoome -N 6 0.89 (d, 311), 0.93 (d, 3H), 1.55-1.64 (in, htI), 1.97 (in,
211), 2.07 (in, 2H), 2.46 (in, IS), 2.70 (s, 31-1), 2.94 (s, 21-1), 3.92
(s, 311), 5.21 (dd, 6.0 Hz, IH), 5.69 (bra, Hi), 6.59 (cl, 11-1), 7.99 (s,
111) Wang377.46-2 1COOMe -N N s5, N.."-----, .6 0.88 (d, 311), 0.89 (d,
311), 2.30 - 2.35 (511), 2.67 (s, 311), 3.88 (s, 31-1), 4.94 (cid,114),
5.01 (dd, 114),5.19 (dd, 15), 5.76 (n, 114), 6.50 (d, 11-1), 7.92 (s, 15)
6 0.87 (d, 3H), 0.92 (d, 314), 1.66 (s, 311), 1.79 (s, 311), 2.44 (in,
1E1), 2.69 (s, 314), 3.01 (d, 2.14), 3.91 (s, 31-1), 5.19 (dd, HI), 533 (t,
1H), 6.51 (d, 111), 7.97 (s, 114) 6 0.89 (d, 314), 0.90 (d, 314), 1.56 (s,
3H), 1.61 (s, 311), 2.23-2.67 (in, 511), 2.74 (s, 314), 189 (s, 3H), 5.05
(m, 1H), 5.20 (dd, III), 6.45 (d, 1H), 0 7.94 (s, 1H) 11 



Example 9:  EDC1, HOOT, molecular sieve )10.- RiOM 1= a-00011
Compound 14 (0.04mmol) was mixed with a molecular sieve (1Ming) and HOBt
(0.04 mmol). The resulted mixture was added 2 mL treated DIvlf, cooled in
ice salt bath (-18C) and stirred for 10 minutes. Acid (0.045nunol) was
added thereto. After stir was continued, for half an hour,
N-ethylN1(3-dirnethy1arninopropyl)carbodiitnicle (EDO. ) (0.045 inuel) 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 50m1. Et0Ac, The Et0Ac phase was washed with 1001nL water and
saturated NaCI solution 3 times respectively, dried over Mg804, 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  Compound
Structure formula 4 NMR (CDC13, 300 MHz) data Wang405.49 A.TIP,   a '7" ame
c\2-N S N tt1(--s H " '0 me --14 s."N 0 'N Bak  0.97 (d, 311), 1.03 (d,
314), 2.51 (m, 114), 2.71 (s, 3H), 3.92 (s, 3H), 5.35 (dd, 1H), 6.87 (d,
114), 7.07 (dd, 111), 7.49 (d, 1H), 7.60 (d, 114), 7.98 (s, Ill).
Wang515.18  a 1.01 (d, 6111), 1.46 (s, 9I1), 2.67 (m, IT-I), 2.69 (s, 3H),
3.90 (s, 31-1), 5,33 (dd, 6 Hz, 111), 7.38 (cld,11-1),8.15 (dd,if!), 8.82
(dd,1H), 9.05 ()11.01 (S, 1H) Wang429.49 \0 NOMe N - 0 OMe N H 



6 0.97 (d, 314), 1.02 (d, 314), 2.62 (m, 1H), 2.69 (s, 314), 3,89 (s, 3H),
4.03 (s, 3H), 5.49 (dd,  114), 6.99 (d, 1H), 7.05 0, 1H), 7.44 (dd, 111),
7.96 (s, 111), 8.16 (d, 1H), 8.70 (d, 111) Yao415 o9 6 1.00 (d, 314), 1.07
(d, 311), 2.52 (m, 114), 2.73 (s, 311),3.94 (s, 3H), 5.40 (dd, 1H), 6.90
(1, 111),6.99 (d,111), 7.22 (d,IH), 7.42 (t,114), 7.53 (d, 110, 8.02 (s,
EH).  IKOMe N -N _0 OH \  Wang577.72 1...Yom 12?-.11a s,fN 0 t-Nkr-Th HN
NNBoc 50.94(cl, 311),1.01-1.06 (911),1.45(s,911), 2.39 (m, III), 2.66 (in,
111), 2.73 (s, 311), 3.94 (s, 3H),4.90 (at, 1H), 5.15 On, HO, 5.36 (dd,
11-1), 7.93 (d., III), 8.01 (s, 1H), 8.04 (s, 114).     Example 10:
Compound 18 (0.063mmol) was dissolved in Me0H /1120 (0.8 mL/ 0 2mL)  After
the resulted solution was cooled for 10 minutes in ice bath, LiO41 (0.25
mmol) was added thereto. The system was heated to room temperature
gradually, and the reaction was tracked by TLC. After the methyl ester
reaction was completed, the reaction solution was concentrated, then water
was added to dilute, acidified. to acidity with HO, extracted with Et0Ac.
The organic phase was washed 3 times with saturated. NaCI, dried over
MgSO4, and the solvent was concentrated to obtain product 19 (Wang415.46).
The following compounds were synthesized by the same method. Table 1-10
Compound Structure formula H NIVIR (CDCI3, 300 MHz) data Wang415.46 00 



NOH 0 OMe N / - 6 1.02 (d, 3H), L07 (d, 3f1), 2.67 (m, 1H), 2.75 (s, 311),
4.07 (s, 3H), 5.54 (dd, 111), 7.04 (d, 111), 7.11 (dt, 1H), 7.48 (td, 1H),
7.99 (s, 1H), 8.22 (dd, 111), 8.75 (d, 1H). Wang377.46-0H --N ..) 5 0.97
(d, 6H),1.60-4.89 (814), 2.44 (rn, 1F1) 2.62 (m, 1H), 2.75 (s, 3H), 5.26
(dd, 1H), 6.26 (d, 11-1), 7,97 (s, 1H), Wang389.47 0 /------,NOH - \ ---C)
1 8 0.94 (d, 3102 0.97 (d, 31-1), 1.88-1.99 (m, 211), 2.31-233 Om 2F1),
2.37-2.44 (in, 2102 2.46-2.53 (in, 1111), 2.75 (s, 311), 3.14 (s, 210, 5,24
(cld, IH), 5.67 (in, 111), 7.98 (s, 11-1).    21     Compound 20
(0.05nunol) was mixed with NaHCO3 (0.5 mmol). FI20 / Et0Ac (0.2 mL/0.8 mL)
was added to the resulted mixture, and acyl chloride (0.075mmol) 33   was
added thereto gradually. The reaction was quenched after 1 hour. The
reaction solution was diluted with Et0Ac, and the aqueous phase was
extracted 2 times with Et0Ac. Et0Ac phases were combined, washed 3 times
with saturated NaCt solution, dried over MgSO4, and the solvent was
concentrated, The mixture was purified through column
chromatography(petrolcum ether/ ethyl acetate (volume ratio 1:1)) to obtain
product 21 (Wang537.59), The yield was 75%. The following compounds were
synthesized by the same method: Table 1-11 Compound Structure formula NMR
(CDCI3, 300 MHz) data Wang537.59 )..o - N COOMe S( 81.01 (cl, 31-1),1.05
(d, 3H),1.68 (cl, 3H), 2.59 (11, 1H), 2.7 (s, 3H), 3.88 (s, 3H), 5.46 (m,
1H), 5.49 (in, 1H), 6.97 (d, 1H), 7.41-7.54 (m, 411), 7.81-7.83 (m, 1H),
7.82 (d, 1H), 7.87 (s, [if), 8.17(s, 114). Wang531.63 Wang517.60 -N--A5 



S0COOMe Nj-_-----....----, H O N r- NLOOMe ,- 6 0.86 (in, 31-1), 0.96 (d,
6I1), 1.31 (in, 411), 1.63 (m, 211), 1.67 (d, 311), 2.26 (t, 2H), 2.46 (m,
1H), 2.71 (s, 311), 3.90 (s, 3H), 5.25 (dd, 111), 5.50 (in, 1 El), 6.26 (d,
11-1), 7.52 (d, 111), 7.86 (s, 11 I), 8.18 (s, LH)   8 0.94 (d, 311), 0.97
(d, 3H) 1.25 (s, 9H), 1.69 (1, 314), 2.56 (m, 1H), 2,71 (s, 341), 3.89 (s,
3H), 5.24 (dd, 6.0 Ilz,111), 5.49 On, 140, 6.30 (d, 111), 7.52 (d, LH),
7,85(s, 1H), 8.17(s, 114) Wang475.52 NP.I Ncoomo sQ WIC' 6 0.95 (d, 3H),
0.97 (d, 311) 1.69 (d, 311), 2.08 (s, 31-1), 2.42 (in, 111), 2.71 (s, 311),
3.90 (s, 3H), 5.23 (dd, 111), 5.50 (m, 1H), 6.39 (d, 1H), 7.54 (d, 1H),
7.86 (s, 1H), 8.18 (s, 1H) Wang489.55 :L.1. JN n- s,..NCOOMe  0 --CH 6 0.94
(d, 31-1), 0.95 (d, 3H), 1.70 (t, 3H), 2.30(q, 2H), 2.43 (m, 1H), 2.70 (s,
3H), 3.89 (s, 3H), 5.24 (cld, 111), 5.49 (n, 111), 6.32 (d, 111), 7.53 (d,
1I1), 7.85 (s, 111), 8.17 (s, 111)  Wang515.58-3 NCOOMe 6 0.95 (d, 3H),
0.96 (d, 314) 1.67 (cl, 31), 1.75617'] 3H), 1.86 (d, 3H ), 2.51 (m, 111),
2.69 (s, 311), 3.87 (s, 3H), 5.27 (dd, 111.), 5.48 (m, III), 6.42 (d,
11.4), 7.51 (d, 1H), 7.84 (s, 111), 8.16 (s, 11-1) Wang58I.64 =N nom o H 6
0.94 (d, 314), 0.97 (d, 3H) 1.66 (d, 3M), 2.55 (in, 111), 2.70 (s, 311),
3.87 (s, 3M), 4.00 , 4.07 ( cid, 214), 4.59 , 4.64 (dd, 2H), 5.26 (dd,
111), 5.47 (in, 1H), 7.28-7.34 (610, 7.51 (cl, IN), 7.87 (s, 1H), 8.15 (s,
114). Wang555.58-L i "ii._ N F.cIme --NA-a 3 1.00 (d, 3H), 1.04 (d, 3H),
1.67 (d, 311), 2.56 (m, 11-1), 2.70 (s, 3H), 3.88 (s, 3140, 5.40 (dd, 1H),
5.47 (m, HI), 7.07 (d, 111), 7.20 (dd, 1I4), 7.40 (dd, 1H), 7.53-7.60(3H),
7.88 (s, HD, 8.71 (s, 114) 



Wang551.62 71N-IN_-o - ryHI N- COOMe 7, H 6 0.73 (d, 311), 0.86 (d,
311),1.66 (d, 3H), 2.41 (m, 1I4), 2.68 (s, 311), 3.63 (s, 2H), 3.86 (s,
314), 5.19 (cld, 1H), 5.47(m, 1H), 6.25 (d, HI), 7.25-7.36 (514), 7.52 (d,
H), 7.81 (s, 1H), 8.15 (s, 1 LI) Wang501.56-1 Wang515.-5- 8-4 II111) o J J
-Ni ODOM o N,I.L.--V El ri  kci -NII COOMe --, 6 0.72-.0.81 (n, 411), 0.94
(d, 3H), 0.96 (d, 3H), .48 (in, 114), 1.67 (d, 311), 2.45 (in, 1H), 2.69
(s, 3H), 3.87 (s, 3H), 5.24 (dd,1H), 5.48 (m,1H), 6.60 (d,114), 7.54 (d,
LH), 7.84 (s, ID), 8.16 (s, In)   60.93(d,614),1.67(d,3H),.96(in,2H),
2.16-2.32 (4I-0, 2.44 (IH), 2.69 (s, 314), 3.09 (m, 1H), 3.88 (s, 3H), 5.22
(dd, 11-0,5.52 (in, 111), 6.16 (d, III), 7.52 (d, 1H), 7.84 (s, 114), 8.16
(s,   Wang555.58-.1  I oi GOOtile , 81.02 (d, 3H), 1.04 (d, 3H),1.68 (d,
31-f), 2.64 (m, IH), 2.70 (s, 3E), 3.88 (s, 3H), 5.46-5.54 (in, 2H), 7.15
(ddd, 111), 7.26 (Id, 1H), 7.38 (dd, 11-0, 7.45- 7.51 (m, I fl), 7.52 (cl,
1H), 7.87 (s, 1b1), 8.06 (RI, 111), 8.17 (s, Ill) Wang529.61-1 Qp 



Ni mom ) Ni 8 0.94 (d, 311), 0.95 (d, 31-1), 1.55 (m, 3H), 1.68 (d, 311),
1.72-1.92 (m, 5H), 2.47 (in, 1H), 2.61 (m, 11-1), 2.70 (s, 3E), 3.89 (s,
311), 5.24 (dd, 1H), 5.49 (ni, IN), 6.26 (d, 1H), 7.53 (d, IN), 7.84 (s,
11), 8.17 (s, 1H) Wang543.64-1 w-IN =Pi1-1 come N/YCE) H 6 0.93 (d, 3H),
0.95 (d, 3H), 1.26 (m, 41-1), 1.50 (in, 211), 1.68 (d, 3H), 1.77 (m, 2H),
1.88 (m, 2H), 2.20 (m, 111), 2.47 (m, 1H), 2.70 (s, 3H), 3.88 (s, 3H), 5.24
(dd, 111), 5.49 (m, 11-I), 6.25 (d, 1H), 7.53 (d, 1H), 7.84 (s, 114), 8.17
(s, 1I-I)  Example 12:  e RieRa101-1 1.1N1M, CICOOl132 / C112012  COOMe
NI-12           ""COOMe N  20 22     Acid (0,06mmol) was dissolved in
C.1-12C12 (5 nit), and cooled in ice salt bath (-18C). After 10 minutes,
N-methyl-morpholine (NMM) (0.075 mmol) and isobutyl chloraformate
(C1C00113u) (0.065 minol) 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 Et0Ac. The organic
phase was washed with saturated salt solution, dried over MgSO4 and
concentrated. The mixture was purified through column chromatography
(petroleum ether/ ethyl acetate (volume  ratio 1:1)) to obtain product 22
(Wang529.61-2). The yield was 50%. The following compounds were synthesized
by the same method: Table 1-12   



Compound Structure formulaH NMR (CDC13, 300 MHz) data  Wang529.61-2 ---...
--?, rN, -NH,A -1 COOM 6 0.92. (d, 3H), 0.96 (d, 3H), 1.68 (s, 3H), 1.69
(d, 3H), 1.80 (s, 311), 2.50 (m, 11-1), 2.71 (s, 311), 3.03 (d, 211), 3.90
(s, 31-1), 5.22 (dd, I H), 5.35 (in, 1H),   5.50 (in, 1H), 6.47 (d, 1H),
7.51 (d, 1H), 7.86 (s,   IN), 8.17 (s, 114). Wang501.56-2  60.94 (d, 31-1),
0.95 (d, 3H) 1.68 (d, 3H), 2.47 (rn,  -N S0COOMe 1H), 2.70 (s, 314), 3.08
(ddd, 2H), 3.89 (s, 3H), 5.20-5.28 (111), 5.49 (m, 114), 5.96 (m, HI), 6.42
N)C---%   H (d, 1H), 7.52 (d, 1H), 7.88 (s, 1H), 8.17(s, 1E1). Wang515.58 2
P ONO 80.84(d,3H),0.95(d,314),1.68(d,31-0,  -NH/ 2.39-2.47 (541), 2.70 (s,
311), 3.89 (s, 3H), 4.99  COOMe 



(d,111), 5.06 ( d,III), 5.24 (dd,111), 5.49 On,  H 111),5.81(m,11-1),6.35
(d,111), 7.52 (d,1H),    7.85 (s, 114), 8.16 (s, 114)  Wang543.64-2 .N-I. O
NH  8 0.94 (d, 611), 1.60 (s, 3H), 1.64 (s, 31-1), 1.68 (d,  1---N _('
COOMe 31-1) 2.28-2.38 (4H), 2,44 (m,111), 2.70 (s, 311),   3.89 (s, 311),
5.09 on,111),5.24 (dd,114), 5.49  El    (in,1H), 6.31 (d,111), 7,51(d,
111), 7.85 (s, 111),    8.16 (s, 111).  Wang541.62 /Ci)c 8 0.92 (d, 311),
0.96 (d, 3H), 1.69 (d, 3H), 1.92  -NH'r COOMe (m, 2H), 2.29-2.39 (411),
2.49 (m, II-0, 2.71 (s, 



NjC13 311), 3.12 (s, 2H), 3.89 (s, 311), 5.23 (dd,111),  H 5.56 (m, 1H),
5.65 (m, 1H), 6.46 (d, 114), 7,50 (d,   1H), 7.86 (s, 114), 8.17(s, 1f1)
Wang555.65 jj, 8 0.91 (d, 3H), 0.96 (d, 3H),1.57-1.65 (m, 4H),  SCOOMe 1.69
(d, 311), 1.99 (in, 211), 2.07 (m, 2H), 2.51 (in,   111), 2.71 (s, 3H),
2.95 (s, 2H), 3.89 (s, 311), 5.22  N   H   (di!, 111), 5.51 (di, 111), 5.70
(m, III), 6.52 (cl, 11-1), 7.50 (d, 111), 7.86 (s, 1H), 8.17 (s, 11-1)
Example 13:  0 Ark14-co 14 "tow  aer:{)/MU, HOW, Mokadar sieve 20at
Compound 20 (0.023nunol) was mixed with a molecular sieve (100mg) and HOBt
(0.023 rumol). The resulted mixture was added 1 mL treated DMF, cooled in
ice salt bath (-18C) and stirred for 10 minutes. Subsequently, compound 37
(0.023mmol) was added thereto. After stir was continued for half an hour,
N-ethylN1(3-dimethylaminopropyl)carbodiimide (EDC1) (0.025 mtnol) 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 Et0Ae. The organic
phase was washed with water and saturated NaCI solution 3 times
respectively, dried over IvIgSO4, 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      



6 1.04 (d, 314), 1.06 (d, 314), 1.50 (s, 9H), 1.70 (d, 3H), 2.67-2.72 (n,
1H), 2.72 (s, 314), 3.90 (s, 311), 5.39 (dd, 1H), 5.51 (m, 1H), 7.42 (dd,
1H), 7.53 (d, 111), 7.81 (s, 1H), 8.18 (dd, 114), 8.86 (dd, 110, 9.08 (d,
114), 11.01 (s, 1H). 8 1.04 (d, 31), 1.05 (d, 3I4), 1.70 (d, 314), 2.71 (s,
314), 2.68-2.74 (In, 1H), 3.89 (s, 31-1), 5.45 (dd, IH), 5..50 (m, 1H),
7.47 Odd, 1I-0, 7.55 (d, IH), 7.86 (s, 1H), 7.87 (td, 1H), 8.17 (s, 114),
8.20 (dd, 1H), 8.60 (ddd, 11-1), 8.76 (d, 1H) Example 14:     Compound 24
(0.023mtnol) was mixed with a molecular sieve (100mg) and HOBt (0.023
mmol). The resulted mixture was added 1 mL treated DNIF, cooled in   e salt
bath (-18C) and stirred for 10 minutes. Subsequently, glycine methane ester
(0.023mmol) was added thereto. After stir was continued for half an hour,
N-ethylN'-(3-dimethylaminopropyl)carbodiimide (MCI) (0.025 rtunol) 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 Et0Ac. The
organic phase was washed with water and saturated NaC1 solution 3 times
respectively, dried over N4gSO4, 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
Compound Structure formula 111 NMR (CDCl3, 300 MHz) data Wang590.22
-Wrang604.23 )          FIN ---C) -N HBoc,) McO0C N 5 0.90 (d, 311), 1.00
(d, 311), 1.44 (s, 911), 1.66 (d, 31-1), 2.49 (m, tH), 2.71 (s, 314), 3.76
(s, 3h), 4.18 (d, 2H), 4.49 (in, 1H), 5.26 (m, 114), 5.45 (in, 111), 7.45
(br, 1H), 7.57 (d, 111), 7.87 (s, 111), 8.14 (s, III).  -0 i 9--1N-1.114
!IN NI Woe0 )2 Me00C 8 0.87 (d, 311), 0.96 (d, 3H), 1.39 (s, 9H), 1.60 (d,
3H), 2.46 (n, 111), 2.58 (t, 211), 2.66 (s, 314), 3.61 (t, 311), 3.64 (s,
311), 4.90 (m, 114), 5.34 (n, 114), 5.41 (m, 11-1), 7.41 (n, HI), 7.56 (d,
111), 7.84 (s, 1H), 8.08 (s, 1I-1) Wang646.28 I9r I-sr-NM-0 --NH/ N
NIIBoc()5 Me00C 6 0.90 (d, 3H), 0.99 (d, 311), 1.43 (s, 911), 1.59-1.69 (m,
611), 1.63 (d, 3I1), 2.29 (t, 2H), 2.48 (m, 1H), 2.70 (s, 314), 3.37 (m,
214), 3.63 (s, 314), 4.95 (m, 11-1), 5.27 (in, 1H), 5.44 (in, 1H), 7.01(m,
1H), 7.53 (d, 1H), 7.84 (s, 114), 8.10 (s, 1H) Wang632.26 P N It17I1N- C)
\IHN NHBoc,c) )4 Me00C 8 0.86 (d, 314), 0.95 (d, 314), 1.39 (s, 914), 1.59
(d, 341), 1.55-1.65 (n, 414), 2.29 (t, 214), 2.43 (m, IH), 2.65 (s, 314),
3.51 (In, 211), 3.59 (s, 311), 4.90 (n, 11-1), 5.33 (d, 11-1), 5.39 (n,
111), 7.09 (br, 141), 7.57 (d, 1H), 7.81 (s, 11-1), 8.08 (s, 11-1).
Wang618.25 ,I,r5). 



9:-.'N i----< )ys , N H)N .--1) --NH Boo 0 )3 Me00C 6 0.87 (d, 31-1), 0.96
(d, 311), 1.40 (s, 91-1), 1.60 (d, 311)1 87 On 2H) 2.32 (t 11-1) 7 di
(InIli)2 66 .,.,"..,,,-,," (s, 3H), 3.41 (n, 214), 3.61 (s, 311), 4.91 (in,
11 1), 5.30 (n, IH), 5.40 (in, 11-I), 7.11 (br, m), 7.54 (d, 11-1), 7.82
(s, 114), 8.08 (s, 1H).  Example 15:  Acetonit le (0.08mmol) was dissolved
in THF (2m1,), cooled at -78C and added butyllithium (0.1minol). The
reaction was conducted for 10 minutes. Compound 26 (0.08mmol) was added to
the system, and reaction was conducted at -78 t. The reaction was quenched
with saturated NRICI after an hour. The reactant was extracted with Et0Ac,
dried over MgSai and concentrated. The mixture was purified through column
chromatography (petroleum ether/ ethyl acetate (volume ratio 1:1)) to
obtain product 27. The yield was 56%.E14 NMR (CDCI3, 300 MHz) 1.04 (d,
31-I), 1.07 (d, 3H), 2.58 (m, 111), 2.74 (s, 311), 4.18 (s, 2H), 5.47 (dd,
1H), 6.93 (d, 1H), 7.44-7.55 (311), 7.83-7.86 (2H), 7.94 (s, 1H)0 Example
16:      Compound 28 (1 eq) was mixed with K2CO3 (10eq). The resulted
mixture was dissolved in 50mL CH2C12, and compound 29 (1.1eq) 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 formula H NMR (CDC13, 300 MHz) data Wang240 s\2";--c(s/
NN 61.41(t, 3H), 4.43 (q, 211), 8.18 (s,1H), 8.23 (s,11-1),  000EE 8.85 (s,
111). Wang254 syky c\-# 8 1.3 (t, 311), 2.78 (s, 3H), 4.34 (q, 2H), 8.20
(s, 111), 8.85  COOEt (s, 1H).  



Example 17:        TFA(trifluoroacetic acid), pyridine, CH2C12; lx4N NCI
/dioxane, thiophine-24orinic acid, EDCI, DMAP, DMF; C:113X, toluene/DMSO;
d: POCI3        Compound 3I(1.24g), compound 32 (0.82 mL), pyridine
(1.6ImL) and 100m1., CH2Cl2 were mixed, then TFA (0,75mL) was added thereto
at 10C. 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 in1_, PADA, water was added thereto, then
acidified with IN hydrochloric acid (30m1.4. The Et0Ac phase was separated.
The organic phase was washed 3 dunes with 50mL saturated NaCI solution,
dried over MgSO4, 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 Ot. 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 thiophenc-2-fromic acid
(241mg), EDC 1(392 mg), DMAP (42 mg) and pp.-dine   (0.3mL), DIVIF (7 inL)
was added thereto. The reaction was conducted at room temperature, and
tracked by TLC. After the reaction was completed, the system was diluted
with 100 inL Et0Ae. The organic phase was washed 3 times with 100 mL water
and 50mL saturated NaCI solution respectively, dried over Mg.SO4, and the
organic phase was concentrated. The mixture was purified through column
chromatography (petroleum ether/ ethyl acetate (volume ratio I.:1)) to
obtain compound 34 (220ing). Compound 34 (90mg) was mixed with II3X (77.5
mg), the mixed solvent of toluene/ HMSO ( 1 inL/ 0.5 inL) was added
thereto. The reaction was conducted for 2 hours at 50C, the solid was
removed by vacuum filtration. The filtrate was diluted with 100 niL ethyl
ether, washed 3 times with 50 mL saturated NaHCO3 solution, dried over
MgSO4. The organic phase was concentrated to obtain compound 35 (80mg).
Compound 35 (25mg) was mixed with pocb (0.5 mL) and heated to 80C. The
progress of reaction was tracked by TLC. Subsequently the reaction solution
was poured into 50 mL saturated sodium bicarbonate (Nal4CO3) solution of
0C. POCI3 was removed. Then the reactant was extracted with 50 mL ethyl
acetate, washed 3 times with 50 mL saturated NaCl solution, dried over
MgSO4, 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). Example 18:   3733     Compound
37 (Lamm!) was dissolved in clichlomethane, 1.2 Eq oxalyl chloride was
added thereto. The resulted mixture was stirred overnight at room
temperature. After the reaction solution was rotary dried, dichlomethane
was added thereto, then 1.5 Eq aminobenzene was added. After the resulted
mixture was stirred for several hours at room temperature, water was added
thereto, extracted 2 times with dichlomethane. The organic phase was washed
2 times with 1N hydrochloric acid and 1 times with saturated salt water,
dried over MgSO4, and the organic phase was concentrated. The mixture was
purified through column chromatography to obtain product 38 (C343). The
following compounds were synthesized by the same method: Table 1-17
Compound Structure formula 114 NMR (CDC13, 300 MHz) data C357 C267--r-s
C343 .s. -4- C s Cit / coNo-\ Ph s '0Nu2 /r coNiipn 1.02 (d, J - 6.6 Hz,
MI), 2.04 (m, 1H), 3.31 (d"/ = 7.2 Hz, 211), 4.64 (d, J = 6.3 Hz, 211),
7.34 (bm, 514), 7.85 (d, .1 = 3.3 Hz, 211).        (d, J - 6.( Hz, 641)
2.02 (m, I Id), 3.28 (d, J - 6.9 Hz, 211), 5.60 (hs, al), 7.43 (d, 1 = 3.0
Hz, HI), 7.88 (d, J= 3.0 Hz, 111). _    1.02 (d, 1 = 6.6 Hz, 6H), 2.04 (m,
114), 3.31 (d, J 7.2 Hz, 211), 4.64 (d, 1= 6.3 Hz, 211), 7.34 (bm, 414),
7.85 (d, J- 3.3 Hz, IF!). C295-3  



0.93(d, 1 = 6.6 11z, 6H), 1.90 (in, 114), 2.84 (d, J = 6.9 Hz, 214), 3.02
(s, 311), 3.09 (s, 3H), 7.39 (d, J = 3.3 Hz, 1H), 7.82 (d, 1= 3.0 Hz, 1H).
C281 el s oNfrmi \\N/ e 0.98(d, 1 - 6.6 Hz, 6H), 1.99 (m, 1H), 2.98 (d, J -
4.8 Hz, 3H), 3.26 (d, J = 7.2 Hz, 214), 7.42 (d, J = 3.3 Hz, 114), 7.44
(bs, I h), 7.85 (d, J = 3.3 Hz, 11-1).     C310-4 0 1.00(d, 611), 1.42(d,
6H), 2.00 (iii, HO, 112 (d, 3H), 5.29 (in, ITI), 7.45 (d, 1H), 7.86 (d,
lH).       Experimental Example Experimental Example 1: anti hepatitis B
virus (TRW) activity test 1. Object of the experiment:     The synthetic
compounds of the present invention are screened for their anti hepatitis B
virus (HBV) activity. The experiment includes testing the cytotoxicity of
the test compounds, and the effect of the test compounds on secretion of
surface antigen and core antigen of hepatitis B virus and on replication
level of virus nucleic acid (DNA) in a virus-cell level experiment. 2.
Principle of the experiment:     Hepatitis B virus (HBV) transgenic human
hepatoma carcinoma cell, FlepG2.2.15 cell line, can secrete hepatitis B
virus particles (containing antigen and DNA) into supernatant when being
cultured.     Under action of antiviral drugs, the contents of lifisAg,
HBcAg 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 CC50; 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 IC50. 3. Samples:       The
solutions of the test compounds was prepared before use. Each compound was
tested with 7 dilution concentrations, and the antiviral drugs, such as
lamivudine etc. were used as positive control drugs to check if the
experimental reaction is normal or not each time. 4, method:     a)
Experimental process and collection of culture supernatant     FlepG2.2.15
cells were inoculated on a 96-well plate, and the compounds of the present
invention were added next day. The medium and the compound solutions of the
same concentration were renewed periodically. The culture supernatants were
collected on the eighth day to be detected. MIT was added to the cells on
the 96-well plate, and MTT dissolving liquid was added after 4 hours to be
reacted overnight. OD570 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 (CC50) causing 50% of the cells dead were estimated
according to the OD values.     b) Detection of the contents of HBsAg and
IlBeAg in culture supernatant (ELEA method):     lillsAg and IlBeAg 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 37t for 1 hour,
the plate was washed 5 (lines, Colorant solutions A and B were added, and
the reaction was stopped after 15 minutes, and 0D4501630 was measured. The
half inhibition rate 1050 of the sample for the HBV antigen was calculated
according to the OD values.       A suitable amount of culture supernatant
was added into a same volume of virus extract solution, and was boiled
after mixed uniformly, then centrifuged at 10000 rpm for 5 ruin under room
temperature. A suitable amount of supernatant was collected for PCR
amplification. Five FIB V-DNA standard samples were used to set a standard
curve. According to the obtained viral DNA replication value, the
inhibition rates of 11-1BV-DNA replication of the compound of the present
invention at different concentrations were calculated, and then the half
inhibition rates of the compounds were calculated to obtain IC50. For the
samples that can not be calculated for 1050 value, they can be represented
by IC x and given the corresponding concentration values. 



The PCR primers used in the experiment are:  P1:
5'ATCCTGCTGCTATGCCTCATCTT3'  P2: 5' ACAGTGGGGAAAGCCCTACOAA3' The PCR probes
used in the experiment are: 5'TGCiCTAGTITACTAGTGCCATTTT03' 5. Experimental.
results:   Table 2-1 Sump; No.                -" Cytotoxicity CC50 (uM)
1lBsAg secreation IC50(Si) (uM) TIBeAgDNAreplication
secreation1.C50/1Cx(SI) (uM) 1.Cm50)(SI) 0   Wang338 200.3 77.6 (2.58) 22.3
(9) 6.1 (32.8) Wang278 152.7 67.35 (2.27) 24(6.4) 4.8 (32.1) Wang282-1 >333
67.57 (>4.93) 21.67 (>15.4) 2.4 (>138.8) Wang282 396.9 58.8 (6.75) 57.3
(6.9) 19.4 (20.5) Wang278-1 90.3 



34.1 (2.6) 19(4.8) IC88-1.37  Wang405.49 154.1 63.5 (2.43) 46 (3.32) 76
(2.02) C227 >100 NT NT 1.4 (>71) C306 >100 NT NT 0.8(>125) C310 >100 NT NT
0.14(>571) C324-2 >100 NT NT 0.14(>571) C311-2 3.5 NT NT 0.07(50) C325-2
5.6 NT NT NC 028-2 21.7 



NT NT NC C376 126.6 NT NT 23(6) C296-3 115.7 NT NT 0.14(826) C226 53.2 NT
NT 2.3(23.1) C243 84.5 NT NT 0.41(206.1) C262 34.4 NT NT 4.3(8) C263-1 >100
NT NT 3.7(>27) C277 >100 NT NT 3.1(>32) C291 >100 NT 



NT 5.5(>18.2) C304 >100 NT NT 4,5(>22.2) C305-1 >100 NT Ni' 2.6(>38) C305-2
>100 NT NT 4.1(>24.4) C321-2 28.2 NT NT 1.67(46.9) C324 61 NT NT NC C267
>100 NT NT 1C8933 C279-3 >100 NT NT NC C280-1 >100 NT NT 



NC  C279-2 71.8 NT NT 51.9(1.38) C279-1 94.69 NT NT IC40-12.4 C208 >100 NT
NT 35.8(>2.8) C280-2 >100 NT NT 1C26-0.41 C281 >100 NT NT LC94=33 C292
138.9 NT NT 4.65(25.9) C293 80 NT NT 126.2(0.6) C295-1 50 NT NT 



11.7(4.3) C295-3 >100 NT NT 1C12=1.23 C296-2 >100 NT NT ICl2=0.41 C307 80
NT NT 22.5(3.6) C309 >100 NT NT 1C14.2-0.39 C321-1 80 NT NT 5.86(13.65)
C321-3 80 NT Ni' 1C27-1.23 C328 >7.5 NT NT 0.19(>39.14) C329 >100 NT NT
[C41.8-4 



C337 60 NT NT NC C343 50 NT NT 1C19=1.23 C345 >88.1 NT NT 1.32(>86.7) C352
>33.3 NT NT 8.3(>4) C357 80 NT NT IC89=33  Table 2-2 Sample No.Cy
totoxicityHBsAgHBeAgDNAreplication CC50(11M)secretion 1050
secreationIC.50/ICx (SI) (uM) (SI) (uM)IC50 (SI) (uM)   Wang279-1 785.7
142.6 (5.5)  102.1 (7.7)IC60-37 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)IC85=37 Wang268 256.7 37.2 (6.9)  127.7 (2)1053-125 Wang268-1
437.3 90 (4.9)  100.7 (4.3)153.1 (2.9) Wang298 568.6 143.5 (4)  209.4
(2.7)NC Wang316 173.6 33.7 (5.2)  70.5 (2.5)1C20-31.3 Table 2-3     Sample
NO. Cytotoxicity HBsAg    



14BeAgDNAreplication  CC50(uM) secreation  secretionIC50IC50/ICx (Si) (uM)
IC50 (SI) (u ) SI) (uM) Wang261 123.3 92.4 (1.3)  37(3.3)NC Wang264 124.5
41.3 (3)  95.5 (1.3)NC Wang302 192.2 NC  83.2 (2.3)63.1 (3.1) Wang294 >1000
>1000  1139 (>0.88)IC50=37 Wang417.46-.1 754.6 143.0 (5.3)  NCNC
VVang529.61-1 472.04 



214 (2.21)  171.1 (2.76)NC      Note: CC50indicates the effect of the
compounds of the present invention on the growth of HepG2.2.15 cell, 50%
death concentration. ICso 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. St valtic>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, 1-11V-1 revertase, 11W integrase Biological activity
test:     1. Screening of the compounds for the anti III V-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 fabled 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
enzyme. 2. Screening of the compounds for the antilintegrase activity: the
synthesized 30 oligonucleotide (5'P-ACC CTT TTA GTC AG!' GTG (MA AM' CTC
TAG CAGT -3', V-GA.A AAT CAG TcA CAC CT!' ETA (lAG ATC GICA-5') was used as
donor substrate, and the synthesized 20 oligointeleoside (5/-1'CIA CCA  AUG
GCT AAT TCA CT-Y.-biotin, biotin-3'-ACT ICC CGA TTA ACT GA-5') was used as
target substrate. On a 96-well plate, the donor substrate was added with
purified III V-1 integrase to conduct ELISA reaction. The product of chain
transfer of target DNA was detected and stained in die 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 IT 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 (C,PE) of the
cells caused by the virus.    Part of the test results of the compounds:
IC50, TC50 (unit: ug/m1)" Table 3-1 No. TC50 Anti herpes virus 1     Anti
herpes virus II   HS V-I (IC50) (SI) HSV-11 (1050) (SI) Wang363.43-1 707.11
369.21 (1.92)  Wang417.46-P 198.43  106.52 (1.86) Wang 443.52 168.24 106.52
(1.52) 78.75 (0.86)  



Wang 577.72 Wang 529.61-1 176.78 198.43  97.59 (1.81) 106.52 Wang 501.56-1
707.11  293.37 (2.41) ACV(acyclovir) >1000 12.92 (>77.39) 10.58 (>94.51)
Note: (1)"-" in the table represents that there is no anti herpes virus
activity when the sample is at the maximal nontoxic dose. (2) TC50: 50%
toxity concentration; 1050: 50% inhibitory concentration of the virus; SI =
Tcso /1050. Table 3-2 Compounds Tc5, Anti influenza A virus (IC50)
Compounds TC50 Anti influenza Avirus (IC50) Wang363.43-1 500 3.97 Yao379.47
577.35 97.81 Wang391.49-1 250 0.56 Wang391.49-2 >1000 >192.45 Wang417.46-P
422.43 



0.90 Wang 377.46-1 500 111.11 Wang 399.46 166.67 1.14 Wang 417.464 >1000
>86.23 Wang 363.43-2 500 0.42 Wang 377.46-2 577.35 258.69 Wang 443.52
165.86 1.29 Wang 501.56-2 577.35 68.71 Wang 529.61-1 191.74 3.15 Wang
555.65 577.35 44.48 Wang 551.62 303.69 1.18 Wang 417.52 231.12 68.71 Wang
501.56-1 303.69 1.18 Wang429,49 333.33 47.72 Wang 537.59 



>1000 1.29 Wang529.61-2 577.35 111.11 Wang 403.50 333.33 64.15 Wang489.55
577.35 160.25 Yno 351.42 577.35 258.68 Wang 543.64-1 144.34 57.78 Yao405.51
577.35 37.03 Wang389,47 480.75 29.01 Wang415.46 333.33 29.01 Ribavirin
>2000 3.73  Note: TC50: 50% toxity concentration; IC50: 50% inhibitory
concentration of the virus; SI = TCso /IC5o. Table 3-3 52  Note: (1) "-"
represents that the samples have no inhibition of the HIV-I protease and
the IIIV-Iintegrase at the initial concentration. Nelfinaivir and
Achyrnthes bidentata polysaccharides (ABPS-y) are positive control dnigs
for measurement of the inhibition activity of the :HIV-1 protease and HIV
integrase respectively.  WHAT IS CLAIMED IS:     I . Use of a compound
having a structure represented by the following structural formula for the
preparation of a medicament for treating viral diseases caused by influenza
virus, hepatitis B virus, herpes virus or AIDS virus:  X4 



vrv / 4  wherein, X1 is CH; X4 is 5; Y4 is N; Yi is 0, S or NIT;    R2 is
hydrogen, and 12.3 is hydrogen, or Cl -C6 alkyl, or 123 and R3 may form a
benzene ring together with the carbon atoms they attached;    R6 is
hydrogen; halogen atoms; phenyl; halophenyl; C2-C6 alkenyl; C3-C6
cycloalkyl; C I -C2 alkoxycarbonyl; C1-C13 alkyl; or styryl; and    1(7 is
hydrogen; halogen atoms; phenyl; halophenyl; C2-C6 alkenyl; C3-C6
cycloalkyl; Cl-C2 alkoxycarbonyl; or C1-C13 alkyl;. 2. The use according to
claim 1, wherein,         R6 is hydrogen; halogen atoms; phenyl;
halophenyl; C2-C6 alkenyl; C3-C6 cycloalkyl; C1-C I 3 alkyl; or styryl; R7
is hydrogen; phenyl; or C1-C2 alkoxycarbonyl.     3. The use according to
claim 1, wherein the compound is one of the following compounds:    C307
ruN  -fl COO Ft C329 1-1/' N -/\ t00Et and C279-2 "s". r - \cooEt Wang260
CI N- EN N H C293         4. A medical composition for use in the treatment
of viral diseases caused by influenza virus, hepatitis B virus, herpes
virus or AIDS virus, which contains an effective therapeutic amount of the
compound of claim 1-3 and conventional pharmaceutic adjuvant. 




