2-2!-Bi s-Thiazole Derivatives as Antiviral Agents Technical Field The
present invention relates to a kind of anti-viral inhibitors, particularly
to a kind small nol ecul e organi c conpounds of bisheterocycle in tandem

whi ch may be used as non-nucl eoside antiviral inhibitors. The conpounds can
be used as the drugs for the treatnent of diseases such as influenza,
hepatitis B, herpes and acquired i mmunodeficiency syndrone and the |iKke.
The present invention also relates to the use of the conpounds and the
conmposi tions cont ai ni #ig-Bitel baraic Dsnipativrisis ABsickgh Agumts Ar t Hunan

pat hogenic viruses are a kind of nucleic acid particles with very sinple
structure. Mst of themlack of enzymatic system and they have to depend
on the host cells to replicate their nucleic acids and proteins and then
assenble into virus particles so that the viruses are replicated. Virus

i nfection can cause various di seases and threaten the human health and

| i ves sever el feclnicgdfddént, the viruses with high norbidity and great

har nf ul ness mainly include influenza virus, hepatitis B virus, AIDS virus,
cytonmegal ovi r and herpes virus, et¢c., . Now in the treatnent of viral

di seases, t he?ge BP9 "}Vg?:lkon [“itnlcrg 4y & 9pd off Yri-epbabibiers partighlarls e common
drugs usedghd i B he f Vi i.nt he foll owing types: the
antiviral dr uélghl:*l (E}ir()@]&{rlliﬁlrggﬁﬁlicyn%o% ggdvsi drfﬁogglr@{e(%c %iéaﬁ gﬁ&“ﬁﬁ” lﬁllmg%du| ators
for enhancisedat hen-iatbpside bivivitabinhibtlsi 08 cdnlPuaditdah BS Shddess tRNQdYNE,
antipyretic and antipyrotic drugs and the |ike against clinical synptom
the anti - iRF éea frefimentuefsdisassespiuely entinfignsae depdaisyB,i hrpet ingeqtihel vacci nes
for preveq%&g&_&&rus inf%qtion nd @he di si nfectants for bl ocking the
transm ssion OF I ILe &/ndEpe and the gke Mhesprggent iyention s istatesdivtelr ugs f or
t reat ment i ' 1 jghl .on,.the antiviral drugs. The

w del y uselgé gﬁﬂth? %ﬂﬁﬁgﬁgq{ﬁ Ef%l?@ ° Ira h}ésgéglhﬁg'lm&ghéé the [YEENtananm ne dr ugs,

t he neuram di nase inhibitors of influenza virus, the receptor bl ocking
agent of i nf|Badesowiddet and the antisense ol i gonucl eoti de agai nst

i nfluenza virus etc. And the ones used clinically mainly are the

adamant anam nd.. . ir.ap di R ..nhi,bitors. .However, the
hepatitis vi?ﬁgg?ﬁ%§g%?gﬁwpgﬁgg%&gﬁkggggggm%ﬁmﬁﬁ?%?%ﬁf?@ﬁ?p’FW@Papeutic
pr obl em sotrid@ure. Most of th&BQadk, oftda@yiidasalinn 8nd Mief ARADINGRRESP AL €
acyclovir, zidovudine have been studi ed. However, they are not used to
treat hepdfsttdels frowplente theirtiveleic quatyrant! pesteipeutd theeffeaibleaint situsong t oxi c
reaction. |In recept years, many nucl eosi de drugs, such as |am vudine,

t hnti el ov P?‘,“C{G%B%Q%%F,V“a%?é@ pAcplicdiedi VB ofectigrrean cause various diseases

(di deoxyf Hr et [ vk fluoraq-net hyl ar abi nosyl uracil), FDDC
(f|uoro-d?ﬁﬁ%&?@%?%%?%%@?h%ﬁ%‘?835%%g?§56&y Jﬁ?Styﬁ%d?BBﬂb w&kﬁﬁanosine),
have beenn@dﬂ@hoaﬁdgﬁyt&ﬁmﬁﬂﬂkﬁgxﬁMﬁ1gﬂMg$nﬁg§&@$ﬁqugg&hgh§vFu irus and
hepatitis C virus with the established hepatoma carcinoma cell Tines,
hepat i ti sAWPY uBUY peinstedevdns el herpdsvess,ote. t ransgeni ¢ cel | |ines, and
transgeni ¢ nouse hepatitis ani mal nodel, they have obvious inhibiting

activities t Wo_lva'iP\ﬁqe ML rtgﬁ{;)ra? aisgaiscrzlsdﬁlmg% %@:J% foﬁ\éﬁ[gggf %g%&%g\ﬁut the

preclinical trial researc e resear 't here are
21 drugs st @eicognhelrssagel &l diniehhatuly &t EE&ENHYY ME% trial
drugs, the ones for anti hepatitis B vﬁius are nogtfg t he 3%5§&ﬁ|v

rever t asethe riffibiral ohggsafed inlnbiting ehqesusy raplisatibDNAhp dhiyn®baseul®hi kit ors, Among
other thin s,.enticg*h( have entered stage IIl clinical trial, and may go
on the mePREICob. Porlye tupate Hrngda; fthe agliussiviee peadyné,sarGpyictiusndr e nost |y

t he broad, g U v ral  drugs or virus inhi.bitors, and the
i nt nunono‘gll%} %1(:6 %é g [qug\% Jril\g{ﬂearil G AT d%ﬁ_&‘?%‘ﬂpm; the aRp-1 F‘éﬁg’é‘rf{‘"?gsrﬁét of the
approved @ddnyhd @écoﬂdd#ﬂ%}f@dt@ﬂﬁ%@lv%%hégqvopgfw fﬁgsvilqu Qnﬂegf?onga%irt g of

clinical uses, they have been found to have the~follow ng di'sadvant ages: 1)
cyt ot oxi clitigfeciaits o dlckimpde tohsdissign sedihsésast. virus variants induced by

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

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

Anot her obj ect of the present invention is to provide nedical conpositions
cont ai ni ng the above conpounds. An additional object of the present
invention is to provide a nedical use of the above conpounds. Accor di ng
to the aspect of the present invention, the present invention provides the
conpounds having a structure represented by the foll ow ng structural
formula I: P -P2 wherein, Each of P1 and P2 is an unsaturated



S )=N R2R7 wherein, Il R2 is hydrogen or alkyl substituted by a
substituted am no having the structure of NHRio , wherein R9 and Rio have
the sane definition as above; R4 is hydrogen, Cl-C6 al kyl or benzyl; R6 is
hydrogen or CF-C6 al kyl; and R7 is carboxyl, Cl-C2 al koxycarbonyl, _
carbanmpoyl having the structure of orcarbanpyl havi ngthestructureof wherein
n=1 to 5. More preferably, the compound according to the present

i nventi on has At pesetty the surle of epr dagsttedrdayndn0b Mk dlskdses S high@ehibd ] Y=N R7
NHRio Il wherein, 127 is cgrbox%a, 129 is isopropyl or hydrogen, R10

i s cycl opent?yher gitivial frugs- hhetrdsly lustrb nadjilluemyp clivpehtyslintldpabacet y1

havi ng the re of, o-fluoro. enzOéL.or‘%gi nyl formacyl; or 127 is
e oy car BSRYT AR oS B EERT B lfiien il
hydr ogen; @o@ﬁg@ﬁ@f hathaa R GRd Ao lﬁﬁ@é%}{'!c ogiggrh%leoﬁ%&ba%%fllgtl{%ﬁucnzz?/
benzyl oxy; C3- cycl oal kanoyl ; benzoyl unsu rtute roptionally
subst i t ut edvibiy conénd twones usthtiagedgly oupsy S8 RCiahahhMiREIAEMmd | uor i ne
atom am no or hydroxyl; benzylacyl; thienyl formacyl; pyr]QyI formacyl ;
pyridyl foriaggrdisipssthitipredidyeve. Settepatisviroxipfstiobonytaninehes mavi ng t he
structure omeogFmr%&%;Z_, 2-§ubst'puted NHBoc O S / al kyl am no-4-thi azolyl
formacyl havihg YREMERPIHICHPIEE Sofky | vs N=- (
2- brono-thi azol y1-4-for macyl havi ngt hestructureofBr 0 Br S
In 1980’s, the vidarabine, vidarabine phosphate, acyclovir, zidovudine 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 lamivudine, famciclovir, Iobucavir, adefovir dipivoxiil, FTC

(dideoxyfluorinethiocytosine), FMAU (fluoro-methylarabinosyluracil), FDDC

(fluore-dideoxycytosine), BMS 200475 (epoxyhydroxylcarbodeoxy guanosine),

have been developed by screening the drugs against hepatitis B virus and hepatitis C

virus with the established hepatoma carcinoma cell lines, hepatitis virus transfected

cell lines or transgenic cell lines, and transgenic mouse hepatitis animal model, they

have obvious inhibiting activities to HBV. More than 30 kinds of drugs were carried

out the preclinical trial research by the researchers in 1998-2002. And there are 21

drugs entering the stage II-I1I clinical trial recently. Among these frial drugs, the

ones for anil hepatitis B virus are mostly the anti HIV revertase inhibitors and

anti-herpes virus DNA polymerase inhibitors. Among other things, enticavir have

entered stage III clinical trial, and may go on the market soon. The trial drugs for

anti hepatitis C virus are mostly the broad spectrum antiviral drugs or RNA virus

inhibitors, and the immunomodulators having antiviral activity.

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

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

2



2, 5-di brono-thi azol yl -4-formacyl having the structure of Br ; or

2-nmet hyl -t hi azol yl - 4-formacyl having the structure of or, R7 is

car bat noyl having the structure of RO is isopropyl, R10 i s hydrogen
acetyl substituted by benzyl oxy, benzoyl unsubstituted or optionally
substituted by single fluorine atom benzylacyl, pyridyl formacyl, pyridyl
formacyl substituted by 3-tert-butoxyl carbonyl am no having the structure
of NHBoc 0 DisdRauié efubaidwntibxhe conpound according to the present

i nvention has the structure represented by the following fornula IV: x4Ail
2X1 Y4----c R%n ob %gﬂ and R7 are |ndePendentI

hydr ogen: hal 6§eh™at offs M pRERT %?ﬂﬁﬁPofh@anylbéW¥ylnl cule CQrganf ky |
substitute I ] h 0 al kenyl ;
C3-C6 cyclgﬁﬁ%@?%(g%?ﬂd%hgﬂﬁeHﬁh%gﬁ%%h¥%’é%?qﬁcltﬁh'ﬁXLﬂuqéﬁggl subst it ut ed
by oxygen atom am do; Cl-C2 al koxycarbonyl; or carboxyl; )(4 is 0, S, NH
or N X is NAnpeiopbiestiaf thyprpssnQinvGitem NFb: pravide Yfedicals cOpasitichs 12.
FurthernDre for % ba ove- e |oned conpound when R2 is I-I and Y4 is N,
R3 is C -CB4IRETe above cpgippwidey 13 al kyl; phenyl or hal ophenyl ; benzyl ;
substituted aIkyI cont ai ni ng halogen atons, al koxyl or hydroxyl; C2-C6

al kenyl ; C3- Canayditiomd] loyleit @r th@ﬁﬂeﬁlﬂt@ﬂw@ﬁtﬂﬂfis to providd ¢ dln%di‘béﬁﬁ&%ﬂhe phenyl or
halophenyl benzyl; O -C13 alkyl; C -C13 al kyl substituted by hal ogen
atons, O -2bevasdaneynds hydroxyl . C2- 06 al kenyl: C3-06 cycloal kyl: Ol - C6
al kyl substituted by oxygen; Cl-C2 alkoxycarbonyl' or carboxyl; X4 is O S

when 12,3 15 PYORE e AR LB Rt Wi gl R pRYRKE, TPTEP

hat opheny|the bemgyhds lﬁizm@@ sahikitle reptBRhicl u& efé fayov@t QX Xhural %1&@1 @l kenyl,

C3-C6 cycl oal kyl or halogen at ons; 127 is hydrogen, phenyl or

hal ophenyl , n%%l -C13 al kyl, Cl-C6 aIkyI substituted by al koxyl,
C2- C6 aIkenyI Co6 éycloalkyl, a-C2 al koxycarbonyl or carboxyl; X4 is
0,8 or NHL X1 is Nor CH2; and Y1 is O, S or NH I n anot her aspect of

t he present iwhesditi on, the conmpound according to the present invention may
have the structure represented by the formula V. V wherein, R is benzyl,

Cl- C6 al kyl ﬂr C2-éﬁ a ﬁfnyl; is Cl-C6 al koxyl: R3 is thlazoII
thi enyl, phery*? “hBh3gA P2 e1n epsagirngd > ﬂt?znbeeheérlraeﬁbrnﬁ%» aed ol ofélyacl oal kyl :
X4 is 0 ory, S a0 sYded a nd accordi to the present
i nvention (r:lanUlr e pr e%al%é?i‘ tg{fmﬁifg gp FE&“%EEE%%‘%%%@ & tWo teroatoms

selected from the group consisting of N, O or 8, and/or each of the unsaturated

S-member heterocyelic rings P1 and P2 is optionally substituted by one or two

substitute groups R, and

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

X
O
NJ\(O gj\f J H
N—E N N{4EO0Me

H
structure formulae COOMe or n=15 0O wherein

k4

o
R

Py

n=1 to 3; acetyl substituted by nitrile group; substituted aminoalkyl having the

NHR.q
Ry

structure of



a: EDC, DWVAP/ DVF, b: NI -140Ac, NaOAc or Lawesson's reagent or POCI 3 1)
Conmpound 3 is obtained by condensation reacti on between Conpound 1 and
Compound 2; 2) Conpound 4 is obtained by cyclizing Conpound 3 Wherein,

R6 and R7 are independently phenyl or hal ophenyl; benzyk C -C13 al kyl
substituted by hal ogen atonms, Cl-C6 al koxyl or hydroxyl; C2-C6 al kenyl;
C3-C6 cycloal kyl; Cl-C6 al kyl, C2-C6 al kenyl, phenyl or benzyl substituted
by oxygen; amvdeicii(l - C2 al koxycarbonyl; or carboxyl; XL is N, NH, 0, S or
CRi; X2 is N NH 0, Sor CR; X3is N, NH 0, Sor CR3; X4is N NH, 0, S
or Cltt; 1 § or NHL R, R2, R3 and R4 have the sane definition as
descri bed abo 15" hydrogey, dsapeapy| o heiwl apfle preferred conpound according to

t he present i nvent i on may be prepared by the foll ow ng chem cal reactions.
Conmpound 7 i SRRy e@anﬁiﬂo@ﬁcqczﬂt:@gak@;wtt?f@zl@éM densRenteal Leded on:

R6 and R7 are independently phenyl al ophenyl ; benzyl; CI-CI13 al kyl
substi t ut e@ilbbﬁ}wﬁélllYgelﬂtO?&tioﬁé -C6Chycld@@bcaab K oxoyizogl udmytﬂstmxgd pr GRudaallal kenyl ;

C3- C6 cycllg é Cl-C6 al kyl, C2-C6 al kenyl, phe or benzyl substit ut ed
by oxygen; g5 o op 3“k6&¢€§?d§ﬁ%ﬁ Sﬁ@ﬁ%bﬁﬁékﬁﬁ(ihﬁ&ﬂxﬂ Kﬁ-@ﬁor S.

0a kg b Y EmRESRELEE ARG SR Bl Bl B RS, S0 Rt
N--\ 89101&)11&50)/2;5&@\"3’141%5 tdfiChto @onyB)- lﬁ% MR- 4N ey hdvméh%e oal 4,

Thi azol e- 2- carboxyllc acid or Thi ophene-2 carboxyllc acl dc
CH3CN Wherein, R7 i< phenyl, benzyl or n-butyl; and Xl is N or CH2.
Conmpound 13 is prepé%qﬁsaccordlng to the follomnng chem cal reaction:
COOVECOOK MOH, MeQH, Cir ---NN 12 Werein, R6 is H, isobutyl, benzyl
or n-butyl S*m%ﬁ&und 155"|»s2 Helibpmethiazetybhdbmepcylohaving fhol dtwaiureg of heni cal
reaction: YWerein, RL0 is C2-C8 al kenlyacyl; C2-C6 al kanoyl; acetyl
substituted benzytoxy C3-C6 cycl oal kanoyl ; benzoyIOunsubstituted or
optionally s _%fltuted by one, two or three groups seh@gﬁaﬁ f rom met hoxyl ,
fluorine atorlY é x%i @~p%§ﬁ X or forrnacyl und 16 is
prepared accordind T8¢ RGP T GG 5@ﬁ§WPE§F’¥%%&H9Qﬁ\ ; R¥ein, R, is
C2- B al kephyRey |sub§91ﬂp@ug5d Fterd. &tﬂyﬁﬂﬁoﬁﬂaﬁlﬁﬁoﬁgbﬂg fQ tsmctt}ctg I L,pw ng
chemi cal reaction:

0

wo Ny

§ L
BocHN ; 2-substituted alkylamino-4-thiazolyl formacyl having the structure of

NHBoc ©
S

\
N'/

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

structural formula II:

R4
>=N N
RZZ 7 I
wherein,

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

NHR1,
Ry

» wherein Ry and Rjo have the same definition as above;

4



1417 Wherein, R12 is pyridyl formacyl, pyridyl formacyl substituted by
fonnacyl 2-brono-thiazolyl-4-formacyl ( N -1( Br ),

2, 5-di brono-thiazolyl-4-formacyl s ), 2-nmethyl-thiazolyl-4-formacyl

), pyridyl formacyl, o-am no benzoyl, o-nethoxyl benzoyl, o-hydroxy
benzoyl, or thienyl formacyl. Conpound 19 is prepared according to the
foll ow ng chem cal reaction:

Wher ei n, R10i sry &ltgpepty |dloce@eyl or @fBt;hoxyl benzoyl ,
cycl opentyl- 1-ene- acetyl thienyl for macyl , o-fluoro benzoyl; and RO is

benzyl or isofu 0 21 is repared according to the foll ow ng
cheni cal reac{z? ﬁlyd’(ﬁ’génng’(‘%l g'iﬂl‘i ‘éﬂr@ chloride, Nafi CO8 r/N H Et 0AdEt 20 s
NCOOVe NH2 20 0 COOMe , N NHRi a 21 Wherein, R10 is C2- 08

al kenl yacyl , -1§€caado&91ncwﬂ C2 3R barBHRS Lo S BYvReNEY | @Y
cycl oal kanoyl benzoyl unsubsti tut%odaio%g%pt |10n§g{ﬂy glu stiyt ute wby Si ngl e
fluorine atﬁw zyI acyl or formacyl. Conpound 22 is prepared according

to the fol ¥ emcal reaction:
COOMe . or  carbamoyl  having  the  structure of
0
/A
H
N NMEOOMe
o] wherein n=1 to 5.

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

structure represented by formula 11,

- H
g\ \O/ CH,
=N N-

9 R,
NHR g
[

wherein,

Ry is carboxyl,

Ry is isopropyl or hydrogen,

Rig is cyclopentyl formacyl, o-methoxyl benzoyl, cyclopentyl-1-ene-acetyl
having the structure of \é(\E} , o-fluoro benzoy! or thienyl formacyl;

or

Rz is methoxylcarbonyl,

Ry is isopropyl, benzy! or hydrogen,



IOt r,". AQ,f NA" -aacid, NM&ri PRHNI|oCICOD Bu / CH2C 2
S....4.NCOOPAe | ---,MA 12 29 t,r NNI-0 COQOW --(NHRH 22 \Wherein,
R11 is C2-C8 al kenl yacyl. Conpound 23 is prepared according to the
foll owi ng chem cal reaction: 1 0 a-Nrcdoid, FOC . HORT, Nryqg, Hnol ecul ar
sieve, mvw pN H r COOWCOOWe 'T -NH21?IHR | a 20-73 Wherein, R12 is pyridyl
formacyl, pyridyl formacyl substituted by 3-tert-butoxyl carbonyl am no
BocHN) Or 2- suysisi hydk@dnalchwt @ niieRyideyihesa®! Yikado9l "REY! slpginf@mpound 25 is
prepared according to the follow ﬁyg gherri cal rga?gt’i on.yy I%D(%II,u , R-Nti Ck,
-N H lay shawdoxyorBrCe tyclédlkamdylb GOy A drisubdtitutddHBO tionaly dNHR0eéCHYi emeooc n
= 1- 24 Conpound 27 is prepared according to the foll ow ng chem cal
reaction: “CoRfolint8@ 1w sriepet Bamapebeaibilioto: the, foitoowitndostieni cal
reaction: lg%%%cyi; thienyl formacyl; pyridyl formacyl; pyridyl formacyl substituted by

8]

AN

|
3-tert-butoxylcarbonylamino having the structure of BocHN™ % ; 2-substituted

2

NHBoc O
S

13 ’ \
alkylamino-4-thiazolyl formacyl having the structure of N/

O
Az
K\N/;fa

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

2,5-dibromo-thiazolyl-4-formacyl having the structure of Br ; or

2-methyl-thiazolyl-4-formacy! having the structure of N:«

or,

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

Ryo 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

2
|

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

6



CH2C12 n.- S D NIMAE2 + ReaAkiCC S O lu / Br O\N 282930 COOEt Wherein, R6
is Hor nethyl. Conpound 36 is prepared according to the foll ow ng chem cal

reactions: b O ROO RO LwWORC -otC R3 NN Thr LO R6 oHH OH H 0 3534 a:
TFA (trifluoroacetic acid), pyridine, Cl-12Cl12; b: THF, EDCI, DVAP, DWVF;
| TOH O , toluene/DVMSO, d: POC13 wherein, R6 is C-C2 alkoxy; R is

t hi azolyl, thienyl, phenyl, benzyl, C-C6 al kyl, C2-C6 al kcnyl or C3-C6
cycIoaIkyI HBp nzyI Cl-C6 al kyl or C2-C6 alkenyl; X4 iS 0 or S; and
Y, is O or‘ii%ﬁ? nd 38 is prepared according to the follow ng chem cal
reaction (CI)OOZ CH2A 2 R62. RXR COXRR -R6 3738 VWher ei n,
R6 is isobutyl; Rand It’ are i ndependently phenyl, benzyl, Hor C -C6
al kyl; and X b%u e reactions .nay be ca rled out in a

I Ql 0 gab(}\)ﬁl ¢
sol vent such as"f{ yd Ket HYFOUPD AHERT e 'Y ese“e’id’é‘feéir’r?li fias) tae pleyqaen) |

met hanol , Qb@gggmqgeh@ﬂﬂ@“mkf%ﬁgnygyofuran (THF), dichl oroethane, toluene,
benzene, di oxane, water or m xture thereof. As the case may be, an

activator, such asggyrid e, N- net hyl nor phol i ne, isobutyl chl oroformte,
|1

trrethylanlne amne, DVAP and the |ike, is necessary to be
added into a c§?;§m The reaction tenperature typically is

- 78C- 140C accor ¢4'ng

exanpl e Conpoun Wﬂng413 4

ééeactron situation of a specific conpound (for
®etc.). The reaction tine is dependent on the
specific reactants. The conpletion degree of the reaction typically is
tracked and neasuregyby TLC. After reaction, after-treatnent nethods
general ly used includes filtration, concentration of the reaction solution
in order to reane t he sol vent, extraction and col unm chromat ography
separation et¥She final product is identified by NVR The met hods for
synthesi zing a snmal|l nol ecul e organic conpound of bisheterocycle in tandem
in the present, imvent | o t rer 1.1 Og.
Chem 1973: 38° 8671 "5 %Mebﬁdéé)g%gtg%%m%m%ﬂ’dl U ot BLRbE 2003; 7
696. 4. Orrgldphmyl meﬂ, oa L193281<y15;ubﬁrl&m b?marogam Rk, CL883lkekd] 04549, 6.1
O g. Chem_ 2003; 68; 163 7 . Lett. 2000; 2; 2769 etc The present
|nventronIﬁﬁ%ﬁybﬁgﬂpﬁégma”ﬂﬁﬂﬁééydeéhpogi{KGﬂQ@oﬁﬁéﬂhﬂh@ytmbmabowe conpound
as an actiyve ¢o t, and this co can. al so contai n conventiona
phar maceut T3 rgo&g%g by OXYERAYPFH ;%% é#]gﬂ%p%‘é?ny oI £HEOBesent
i nvention, the conpound of the present invention nmay be used as an
antivirus inh{bs Opf,NH or N;The conpound according to the present invention
may be used to prepare t he nedi canent for viral diseases. Furt her nore,
t he conpound ppﬁ%ﬂ%, the present invention and the conposition
conpri sing su ray be used to treat the viral diseases caused by
i nfl uenza vrrus hepatitis virus, herpes virus or AIDS virus.

Y, is O, S or NH; and

Ysis N or CH,.
Furthermore, for the above-mentioned compound, when R, is H and Y, is N,
R; is C1-C6 alkyl;

Rq 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-Cl13 alkyl; C1-C13 alkyl
substituted by halogen atoms, C1-C6 alkoxy or hydroxyl;, C2-C6 alkenyl; C3-C6



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

bi sheterocycle in tandem used as a non-nucl eoside antivirus inhibitor. This
conmpound may effectively inhibit the replication of influenza virus, the
DNA replication of hepatitis 13 virus (HBV), and the formation of HBsAg and
HBeAg. Thi s conpound can be used for the preparation of a nedicament for
viral diseases, and nay overcone the limtations of the known nucl eosi des
drugs, includ Gyt PIGLE Ve eLe i.r-enen Q o dr \avi ng

di fferent s%ér 32(? szeq ?%f%g&g%dnﬂt&?%eé t%}lgcﬁggjl] Ssi%{ (g%tc ‘%‘il;h :ijsog\L/‘glfg(?XayEr}t S i nduced
by long-termtherapy. The structure of the conpound according to the
invention is Xeiséiais%;élN,H;si npl e and easy to be prepared. Best node for

carrying out the invention Preparation exanpl es The present invention
is further ilkpugtyated, widh reference to the follow ng specific exanples
whi ch, however, do not ' limt the present invention. In the foll ow ng

preparation exanpl es, NVR was neasured using Mercury-Vx 300M produced by
Varian, and theisKMRa@8ling is: 6 HHC 7.26/77.0 ppn{CDCl 3). The reagents
were mainly provided by Shanghai Chem cal Reagent Co., Ltd. The
purification gfy tthenPLHRUUE f ])g i nly, wit;h col um

chr omat ogr aphy 6ff sﬁpilg ca géé po?@éfgylggé%%gﬁ 21 n%d%s{ﬁéﬂgype of the silica gel
used in colum chromat ography was coarse hollow (ZLX - ), and it is

produced by thelsBfaféh abt!, Qhogdao hekphany behahi €RICoRlighsubsbuadlye! 0 R O-

6H X- X10r +,R6R7 Xi X3 -X4 NH2.FICl X, 20 2- -11/Z--. X3-X4HX3- X4
N Corrpounoailfo\%‘ﬁ” EMWD 151)‘% 0%?2 %‘/ﬁﬁ)@ byl py hafagey atoms;

N1( 3- di net hyl am nopr opyOcar bodl i m de hydrochl oride (EDC) (3.3mol) and

N, N-di met hyl 1pyid dydiegedaDMARy! (£ Bophehyl, Wal-01, Nd Kegs Wik I | ar si eve,
and the resulted n%’xtegure was cool gﬂdhi n)>i ce Zgat h (0C ).)AP' t@ﬁ(ra@r? o and

pyri di ne (subsitiies] by akpeladd€d dlkenyliG3-Calpcl@ilods €5€2afkoxgackdnghomas t r acked
by TLC. After the reaction was conpleted, the reactant was diluted with

wat er and c@%ﬁ‘%{ct ed with Et 0Ac. The sol vent was renoved conpletely by
concentration. Then conpound 3 was obtai ned t hrough col um chr omat ogr aph
(yield 60% . Subseguentty, conmpound 3 (0.3mmol) was m xed wi th ammoni um
acetate (NI 140Ac) (15mmol) and sodi um acetate (NaOAc) (30mmol) and heat ed
to 130C, and.he pr ess, of reaction was tracked by TLC. Then the
reactant was d%Né’d?ﬁ%? #9om t enperature, and diluted with water, extracted
with ethyl acetate. The solvent was renoved conpletely by concentration.
Then conpoundy 4 O( Y8ngR79- 1) was obtai ned by separation through colum
chromat ograph with petrol eumether/ ethyl acetate (volume ratio 1:1) (yield
31% . The follow ng conpounds were synthesized by the sane nethod: Table
1-1 Conpound "SR a%%ctf%ﬁlrﬁnl‘%%mnm%wm,mp:@ewy Mepiylingde shewsesg®79- 1 i

1/ NN-- | ‘ . 6H. 1.34 (t. 3H. 1.94 (m 1H), 2.79 (d, 2H),
fi.( 33 (q, éxﬁ)%%ﬁ%é{?_;g% *?lge ﬁ%ﬂ?‘?@“‘/.l%g%‘%‘t‘ E@"@%‘h‘l& 8(2]1, 1H% N / COO(Et 8 El? 89
(t, 3H), 1.28-1.45 (m 5H), 1.66 (m 2H), 2.94 (t, 2H), 4.31 (q, 2H), 7.01

(dd, 1H), 7.3@4@?}1_4(2/,@660(d, 1H). Wang292 s'1,1, 01 C--- COOEt
N . N
1

v
wherein,
R, is benzyl, C1-C6 alkyl or C2-C6 alkenyl;
Rg is C1-Co alkoxyl;

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



6 0.87 (t, 3H), 1.28-1.43 (m 7H), 1.67 (m 2H), 2.91 (t, Hz, 211), 4.35
(q, 211), 7.06 (dd, 1T-D, 7.34 (d, 1H), 7.49 (d, 111). Wang264-1 c)sc "
COON 81.25-1.34 (m 911), 3.69 (m 1H), 4.33 (q, 211), 7.03 (dd, 111), 7.30
(d, 111), 7.53 (d, | H). Wang265-1 s"| COOEt 8 1.26 (d, 611), 1.39 (t,
311), 3.87 (m H), 4.38 (q, 211), 7.37 (d, 111), 7.75 (d, 114). Wang265 H
s, O( / NN co20 8 0.98 (t, 341), 1.40 (t, 311), 1.75 (m 211), 2.92 (t,
211). 4. 390ygg,alkgﬁ1) 7.43 (d, I11), 7.84 (d, 1H. Wang223 s;1 ". COOMe 8
2.56 (s, 3H), 3.88 (s, 3H), 7.41 (d, 111), 7.80 (d, 1H). Wang222-1 1 Gs 1
COOVe 8 2. 53 311§ 3.80 (s, 311), 6.96 (dd, 1H), 7.24 (d, 111), 7.58
(d, IN). V\ﬁng&f?@oim ;4. 1 Ling-/ cooe 8 0.95 (d, 611), 1.35 (t, 311), 2.08
(m 114), 2.83 (br, 2H), 4.34 (q, 21-1), 7.26 (d, 111), 7.34 (d, 114), 7.57
(m 111). Wang4Q4 s»$cFi ( )(../13 2t COON 8 0.87 (3H), 1.2-1,60(2211),
1.40-1.69 (411), 2.87 (211), 4.37 (q, 241), 7.09 (m 141), 7.26 (m 110,
7.46 (m 1H). Wang276 sH COCEt 6 1.23 (t, 311), 2.39 (dd, 2H), 3.02 (t,

211), 4.29 (qrhexeappound grogidingl M3jhe Ac@®t (ahentidy) carb by 4x&ag8 pmihd1l), 7.00

(dd, lll)’foﬁowxngﬂnocesse » 1.57 (d, 1H . Wang350

COOH R a X
X@r )H/ 7 X 1)/lk N Ry _E. Z/
X34 NH,.HCI X3ix4 H x3~x4

1 2 3
a: EDC, DMAP/DMF, b: NH40Ac, NaOAc or Lawesson’s reagent or POC!3

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

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

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

amido; C1-C2 alkoxycarbonyl; or carboxyl;
X1 is N, NH, O, S or CRy;
X518 N, NH, O, S or CRy;
X3is N, NH, O, S or CR3;
Xsis N, NH, O, S or CRy;
Y1180, S or NH;

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



HCGti) 1-
(dd, 111),
Wang264 H ,

6 :c\ cam8 1.42 (t, 311), 4.22 (g, 211), 7.02 (ddd,

IN), 7.10

7.18 (dd, 111), 7.40 (dd, II1), 7.45 (dd, 111), 7.64 (d, 1I1).

sN COEt 6 0.95 (t, 3H), 1.71 (m 2H), 2.87 (m 214),

4.32 (q,

21-0, 7.05 (iii, IN), 7.30 (m 114), 7.51 (m |IFl). \Wang298 El I ph 6_r ,02.

8 1.19 (t,
(m 111).

311), 4.24 (g, 211), 7.01 (m H), 7.3F (5H), 7.58 (d,

1H), 7.74

C226 a 807.04 (dd, 111), 7.22(m21-1), 7. 32 (m 314), 7.46 (d,

I11), 7.68(m 21-1). C262 it 8N ali 7 N @ -1.10 (m 411), 1.38
(t, 341), 2.56 (m 114), 4.38 (g, 211)m#o —?oﬂa (d, 1H),7.49 (d,
114). C263- 1 Thd sCODEE o8LOWERe0s B8pdnd k1), 1.43(t5 3 2.57(m 114), 4.35
7.39 (d, 114), 7.84 (d, 111), 10.56(bs, NH). C277 ClI-V7 COOH

(g, 214),
51.38 (t,

0 214), 2. 37(n, 41-1), 11-1), 4.36(q
7.41(d, 112;%’#@§§E%§q%ﬁ%?ﬁhﬁ%éﬁn Q%&éﬁ?ﬁﬁgi?ﬁﬁepvémﬂﬁmwnu%?@EYH?90(8| 1),

3.89 (m |
C324

}BrLI)awcﬂbﬁt%e (’(ﬂi’owi?rpg'clahniccz& 1%%&@{13.114) , 7.54(d, 111), 11.06

Compound 7 is prepared according to the following chemical reaction:

Ry

Rg S._-Br Nﬁ\

R?\*E i Ban\Y\\i‘/] Pd(PPhy)g/benzene C.‘:{Z/QS\ “Ry
5 )

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

XyisOor S,

Compound 11 is prepared according to the following chemical reactions:

0 4 NH, b N o s Ne
N° R )
8 9 10 11

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

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

Compound 13 is prepared according to the following chemical reaction:

COOMe COOH
N.-.
SYQ X\R LIOH, MeOH, H0 Qj
&Q s~ Re Q_/
12 13

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

214) ,
(bs, NH).



Ph sl,l J (Thc_ <) .00El 51.47(t,311),4.44(q,214),7.13(dd,111),

7.28-7.48(m 311),7.55-7. 60(n]3FD 7.66(d, 1H), 9.77(bs, N11). C311-2 H

CSN 1-11 co2Et 8 1.04(d, GH), 1.44 (t, 31-1), 2.02 (m 111), 2.94 (d, 214),
4.34 (d, 211), 7.11 (s, 11-1), 7.21 (t, 141). 7.26 (t, 111). 7.48 (d. 111).
7.56 (d, 1H), 10.90 (br, 114). C278-2 H S--- \ _7N OOEt 5 0.897(d, 61(1),
1.34 (1, 31-1), 1.98 (in, 111), 2.74(d, 211), 4.28 (d, 2H), 7.29 (dd, 111),
7.56(d, 111)«xﬁh ; s 1.70 (n,
514), 1.96 (m éféﬁﬁdjls é%gﬁ}aieg%géx%nyt(ﬁéyfo%n C Bnnga)?g%}? HI ). 7.80(d,
114), | 1.10(bs, 11 1). C304 H SN COO Et 51.09m 611),1.40 (m 51-1), 1. 84
(n, 211), 3.37 (M 111), 4.26 (1, 21-1), 6.97 (n, |IH), 7.24(m 1H), 7.65(m
114) . C292 H SN COCEI dgg/ﬁmmm61 1), 1.31 (t, ? coe01 (m I1-1), 2.46
(s, 314), 2.78 (d, 2H), 0 (q, 7.37 (d, 111). C328 H
028 ---tj COOEt 80.80 ¢Q?F61 1), NT“%%a?ﬁ Sg%%g, 89 (n, 114), 2.66 (d,
214), 4.19 (q, 214), Z;i? 7.19 (21%)op.Ar60- 7. 6 MI1); C279-1 H (S, n,ini

COCEl 8 0.93 (t, 314), 1.39-1.46 (m 511), 1.69 (e 21-1), 2.99 (t, 2H)
4.38(q, 214), 7.42(d, 114} 7.83(d, IH). o

14 15

Wherein, Rio is C2-C8 alkenlyacyl; C2-C6 afkanoyl; 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:

2, ~CO0Me OJ\E”COOMG

oS
" |
NMM,CICOO0'By, acid =
S B 8. N
CH,CI
\}NHQ - \}NHR“
14 16

Wherein, Ry is C2-C8 alkenlyacyl.

Compound [7 is prepared according to the following chemical reaction:

COOMe
o)%/ O)%,coom.a
=\

2““ EDCY, HOBT,molecular sieve, acid

F:; N - -
S. §._ N
DMF
NH; NFR 4
14 17

Wherein, Rp» is  pyridyl formacyl, pyridyl formacyl substituted by



Exanmple 2 0 06 | awesson reagent ,X X. 2(ThNR 7 XH6-/(6H 3 3R6 XKD ( X3-X4
N R7 4 ii Compound 3 (0.3mol ) was mixed with Lawesson' s reagent
(0.45mmol ), then THF (5nmL.) was added thereto. The resulted m xture was
refluxed, and the progress of reaction was tracked by TLC. Subsequently the
reaction solution was cooled to roomtenperature, and then was concentrated
to renobve the solvent conpletely and extracted. Conpound 4ii was obtained

by separation through colum chro raph with petrol eum ether/ ethyl
acetate (volune ratio 3:1) (yield~ /§~ The foll owi ng conmpounds were
aR

(i e T e B R

1.780m 214), 3.13 (t,N 2H), 4.42 (q, 214), 7.45 (ckd, 111), 7.80 (d,
1H). \Wang421 ccs \fl§ 7 5 0. 87 (3|1) 1.25-1.45 (22k1)1s68-1.76 (4H),
u

3.22 (t, t 21 1), 7.39 (&id, 111), 7.48
(dcl,( g§§5 %9%°T~ ?éﬂg4¢%“f%gb(&11)( IBO4)(n3 214),

3.74 (m COOR 114) 4 39 (q, 2H) 7,02(dd, 1'11), 7.35(d, 1H), 7.45(d,
1111).
i
N v
2,5-dibromo-thiazolyl-4-formacyl  ( B ), Z-methyl-thiazolyl-4-formacyl
0
X,
NZK , . .
( ), pyridyl formacyl, o-amino benzoyl, o-methoxyl benzoyl, o-hydroxy
benzoyl, or thienyl formacyl.

Compound 19 is prepared according to the following chemical reaction:

ﬁ/ij\B—f S /ﬁ%% ----- ¢

OMe  LiOH /H,0MeOH

~=
Z/ Z;.N
Re—

NHRys 18 NHRy 19

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

isobutyl.

Compound 21 is prepared according to the following chemical reaction:

o o)
I Q¥ N0
O._:.;\, N‘Ln’ Q acyl chloride, NaHCO, ﬁyf N H riz\f
o NOH N EtOAC/H;0 &N COOMe
N COOMe ‘
\%LNH NHR 19
2

Wherein, Ry is C2-C8 alkenlyacyl, C2-C6 alkanoyl, acetyl substituted by
benzyloxy, C3-C6 cycloalkanoyl, benzoylunsubstituted or optionally substituted by

single fluorine atorn, benzylacyl or formacyl.

iz



C310 --ss CG-1-11 / 8 0.98 ( d, 611), 1.42 (t, 311), 1.98 (m 111
1H), OOEl 3.12 (d, 211), 4.41 (g, 211), 7.50 (s, 1I1). C324-2 /
0.96(d, 611),1.29 (t, 3H), 1.40 (t, 311), 1.97 (m 114), OCOOEt

214), 3.10 (d, 211), 4.39 (g, 214), 6.98 (s, Il1). C328-2 ti 5 1

611), 1.28 (t, 3H), 2.02 (m 1H), 3.16 (d, 211), Ci 1/ 4.34 (

6.94 (s,
10. 17(br,

(d, 2H) 4.41 (d, 21-1), '8.12

mooc22 81.02(d, 611), 1.46 (t, 3H), 2.04 (m I11), 3.18 (d, 241),

111), 4.44 (d, 2H), 7. L24§d 1H), 7.36 (d, 111)
dw

81. 01(d,

1H), 7.10 (t, 111), 7.210m 211), 7.62 COCEt (d, 11

11]@0111p0§g(9§2 8 puﬁ)d%ﬂ%&?{qmn@% l](é fcéif&%}(gj{(cﬁlirpééw: eag ? ( g]?,?

p5 (d, I11).
quz(mumrmm 203@ﬁzﬁﬁ

CICODIBU / CH,Cl,
bOOFﬂe “E00Me

614), 1.08(d,

]
= NH, “IK NHR (4
' 20 2

Wherein, Ry is C2-C8§ alkenlyacyl.
Compound 23 is prepared according to the following chemical reaction:

({ by siid, EDCL HOBT, (‘f“;j N ,%'
o H 5 moleculor sieve, NMF Howd
SN CoopE " §H Eoove
N, " NHRaz

0 23

Wherein, Riyp is  pyridyl formacyl, pyridyl formacyl substituted by

0
AN
|
3-tert-butoxylcarbonyl amino (BecHN” Y or 2-substituted alkylamino-4-thiazolyl
NHBec O
S Y
X \
formacyl ( N~ ¥

Compound 25 is prepared according to the following chemical reaction:

0 L9
f}waxN} o EDCY, HOBT, Q ?’kN’Lq{i
1l H\;’\{j molecular sieve. phar /M H RS

i_:-{ b R - N ‘l“rcl_
S\T,N QOH N g N)
Hal WNHBoee
T’“NHSOG =t OOMe \(‘ M
24 5

Compound 27 is prepared according to the following chemical reaction:

%
\i:\I OMe ) %/Q,CN
I CHyCN, n-Buli / THF, z
N -
7 C o
26

), 2.52 (s,
.1:- 5

2.80 (q,

04(d,

d, 211),

4),

114), 3.12

6 lbri"

3.91(s,

C352-3 N \/



000Et _ 3.15 (d, 211), 3.29 (d, 214), 4.37 (q, 211), 8.61 (s, Il11). C223
(si-CrY 8 0.95 ( d, 611), 1.86 (m 114), 2.67 (d, 214), 7.03 (t, 114),
7.32 (d, 114), 7.39 (s, 1H), 7.41 (d, 141). C224 csi-On--- 8 0.93 ( d, 6H
1.87 (in, 1H), 2.69 (d, 214), 7.34 (d, H4), 7.50 (s, 114), 7.81 (d, 114).
C310-2 8 0.95(d, 611),1.39 (t, 314), 1.95 (in, 1), 2.771|1), (s, a\ /
COOEt 3.08 (d, 2H), 4.38 (d, 2H), 7.88 (s, I1-1). C295-4 6 0.97(d, 611),
1.41 (t, 311)ng , \lc/  COCEt
440 (d 211) 71}(%&(1 @b Iy plé;;]a;lﬁ?d d%,ngl g ?;é Q(gl’he %%d()))vjfu’é%?rhlc‘ﬂ rﬁ_c)‘a?)n '‘c310-3 s \/ 8
0.97(d, 614), 1.40 (t 31-1), 1.98 (m 114) 2.92 (s, 11-1), COQXEl 3.12
(d, 211), 4.38 (d, 211)5 8.56 (s,5Hl). GSGE 2 (1 (sYY

s/\)J\NH . RG\HH/OE§

28 30

Wherein, Rq is H or methyl.

Compound 36 is prepared according to the following chemical reactions:

Ry 0 R
a
N OR
BOCHNJ\”/H CN\)J\ORG_____,__ BOCHN/I\(LLN/\”/ 6
o oH H
31 32 33
|

Ry

?\ Ry © O O
c
H ¢ H § H on H o
3§ 34

‘[ a
Rieta
36
a: TFA (nifluoroacetic acid), pyridine, CHyCly; b: THE, EDCIL, DMAP, DMF:
o)
f—OH

C : IBX having the structure of O | toluene/DMSQ; d: POCl

wherein, Rg is CI-C2 alkoxy; Ry 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; X4is QorS; and Y;is Qor S.

Compound 38 is prepared according to the following chemical reaction:

14



8 0.98(d, 614), 1.42 (t, 314), 1.98 (in, 114), 2.49(s, 314), N--- \COCEt

3.12 (d, 211), 4.39 (d, 211), 6.87(d, I11), 7.25(d, 1I1), C396 1 -
-15_1-f:ZY 8 0.99(d, 1211), 2.00 (in, 214), 3.17 (d, 414), 3.95 (s, 614).
MD020CO, M C337 ....r-cs" coor 8 0.97(d, 914), 1.40 (t, 514), 1.73 (in,
214), 1.950n, 114), 2.77 (t, 214), 3.08 (d, 211), 4,39 (q, 214),

6.71(d, 114),  7.28(d, 11-1). c243 /-1( / 8 7.09(m 114), 7.36 On, 114),
7.43 On, 314), 7.52 (d, H), .57 (n, 214), 7. 9 @xrdl 1). C322  81.39m
6H), 1.42 (m 5H), 1.80 (m SQR ,1@oa§(ﬁ¢n 1H) k 41 (t, 211), 7.43 (d,
114), 7.84 (d, IH TodeS TT 130 ), 1.41(t, 314),1.42
(n, 214),1.68 (m 211} 08 ST, 214), VA 40 (q, 214), 7.04 (dd, 1H
7.38 (dd, IH), . .

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

The above reactions may be carried out in a solvent such as N,N-dimethyl
formamide  (DMF),  acetonitrile  (CH;CN), methanol, dichloromethane,
tetrahydrofuran (THF), dichloroethane, toluene, benzene, dioxane, water or a mixture
thereof. As the case may be, an activator, such as pyridine, N-methylmorpholine,
isobuty! chloroformate, triethylamine, diisopropylethylamine, DMAP and the like, is
necessary to be added into a certain reaction. The reaction temperature typically is
~18°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. WO9831687, 1997. 3. Org. Process
Res. Dev. 2003; 7, 696. 4. Org. Letr. 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

mvention may be used as an antivirus inhibitor.



7.46 (dd, 1H) C296-2 c'ii,its/ 80.91(t, 311),1.39,(t, 311), 1.44 (m
214),&.68 (:? 211), GOOD 3.22 (t, 2H), 4.39 (q, 211), 7.43 (d, 111), 7.82
(d, 111) C352-2 02E, 8 0.90 (d, 611), 0.96(d, 611), 1.33 (t, 311), 2.25 (m
211), 2.62 (d, 211), 3.10 (cl, 211) 4.38 (d, 2(1), 6.96 (s, 114). C309
--(8)- 1/ 80.95 ( d, 614), 1.38 (t, 3H), 1.92 (m 114), 2.46 (s, 3H,

COOEt 3.05 (d, 211), 4.36 (qg,2H), 6.67 (d, 111), 7.24 (d, Il11). C345 s t1,
/81.00 (d, 614} clm‘ﬁéur_(dt accataih) to :l-hqureééillg invkhidor mé%%g’ 1}&@ ’to%):l'_pja)e’ 111 COCEt 4. 43
(q, 211), 7.34-7.39, (in, 211), 7.40 (s, I11), 7.76-7.79 " (n, 1{4),
7.81-7. 84 {(uedicatne)t for vilekdingb®. 3 o lak,,, R6 X 20 X3-X4 3 4iii Conpound
3 (0.3mmpl) was m xed with POC13 (3nlL), and heated to 80'C. The progress of

ti Dy . TLC.  Subsequently the reaction solution was poured
it o sodi um bi CATBEALE S0l NERRHRT SO rn b o G TPERICS e, Pempyed.

Then the reagi@fonWdsipRihd ACh 8 Wb nel ¥ lusc%ﬁﬂ Bl She v%gpdi%)&ges%g%&gm was
removed conpletely by concentration. Conpoun i was obtaline y

separ at i onby ilough vixes, hoputidhrionphagsaphs w ADPatdsol eum ether/ ethyl acetate
(volume ratio 4:1) (yield 80%. The follow ng conmpounds were synthesized by

; 1-3. ructure formul a, .
the same met h?ﬂe ;;Il-gs%hte 1r:1|'ve§t1c%0 quc%lilcpeg a§t snlljal molecular organic compound of

bisheterocycle in tandem used as a non-nucleoside antivirus inhibitor. This compound
may effectively inhibit the replication of influenza virus, the DNA replication of
hepatitis B virus (HBV), and the formation of HBsAg and HBeAg. This compound
can be used for the preparation of a medicament for viral diseases, and may overcome
the limitations of the known nucleosides drugs, including cytotoxicity, the
requirement of other drugs having different structure for against the drug-resistant
virus variants induced by long-term therapy. The structure of the compound according

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

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

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

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

300M produced by Varian, and the NMR scaling is: 0 H/C 7.26/77.0 ppm(CDCI3).

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

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

Qingdao Haiyang Chemical Plant.

Example 1



IH NVR (CDCl 3, 300 MHz) data C280-1 C-s-1lc--/
80.94(t,311),1.35-1.48(m5H), 1. 760m COCEt 211), 3.13(t, 214), 4.42(q,
211), 7.52(d, IH), 7.96 (d, 111). C279-3 / (s)-c o 6 0, 94(t,
311),1.33-1.44(bm 514),1.73(m 214), COCEt 3.07(t, 211), 4.40 (q, 214),
7.10(dd, 114), 7.43 (d, 11-1), 7.72 (d, 114). C263-2 (51,15 COCEt 8

1.42 (t, 3f1), 2.00 (d, 31-1), 4.42 (q, 2H) 664(m |||), 6.96 (d, 111),
7.11 (dd, HIX) 7.45(d, ¢||) 7.76(d, IH 5 pi , cw--(1): "o/
N- COCEt 81 4z{choBill) ;qu 213), 7 >a15 (N R
7.34-7. 43(2H) 75(F{ﬁ 587 4)R7 785*(d 71 05-1 ,----,.
cs,y)fiol t 8 1.22- 5(% 711)><s">i4 54017 75(m 2F1) 5 8% 93 (m 4H),

3.47(m 111)% 4.38(q, 2H) 27.08 (dd. 113), 7.4i(d, 1H) 7.6&(d” 111).
C321-1 /... _cs..rsci O/ BEObukeO0F N BdactNacks 37-1- 45(m 51-1),

Compound 1 (3rmamol}, compound 2 (3mmol), N-ethyl-
N‘»(3~dimethylaminopr()pyl)carbodiimide hydrochloride (EDC) (3.3mmol) and
N,N-dimethyl pyridine (DMAP) (0.3mmol) were mixed with a molecular sieve, and

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

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

was mixed with ammonium acetate (NH;,0A¢) (15mmol) and sodium acetate (NaQAc)
(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, exiracted
with ethyl acetate. The solvent was removed completely by concentration. Then
compound 41 (Wang279-1) was obtained by separation through column
chromatograph with petroleum ether/ ethyl acetate (volume ratio 1:1) (yield 31%).

The following compounds were synthesized by the same method:

Table 1-1
Compound | Structure formula | "H NMR (CDCl, 300 MHz) data
Wang279-1 SHH 5 0.86 (d, 611), 1.34 (t, 3H), 1.94 (m, 111), 2.79 (d.
Eay o 2H), 4.33 (q, 2H), 7.39 (d, 1H), 7.78 (d, 1H).
Wang278 | o 0 5 0.89 (t, 311), 1.28~1.45 (m, SI), 1.66 (m, 2ED),

@ﬂr‘vi;;;\ 2.94 (t, 2H), 4.31 (g, 2H), 7.01 (dd, 1H), 7.30 (d,
11D, 7.60(d, 110).

Wang292 | o & 8 0.87 (t, 3H), 1.28~1.43 (m, 711, 1.67 (m, 2H),

(B 2.91 (t, Hz, 25), 4.35 (g, 2H), 7.06 (dd, 1H), 7.34

COOE!

17



COOEt 1.65-1.76 (m 4Fl), 2.78 (t, 211), 3.05 (1, 214), 4.40 (q, 21-0,

6.77 (d, II1), 7.53 (d, HI). C321-3 / Of, / 8 0.95(d, 911), 1.37 (t, 5H),
1.70 (n, 214), 2.07(m COOEt 114),2.77 (t,2H), 2.90 (d, 214), 4.36 (q,
2H),  6.74(d, 1H), 7.50(d, 1H). C208 csi),? loy,....", 6 0.97 ( d, 61-1),

2.06 (m 1I-1), 2.61 (d, 214), 6.91 (s, 1H),7.43 (d, 111), 7.92 (d, 1H).
C294 N. 8.0.92(d, 614),1.40 (t, 311), 2.10 (m 114), 2.19(s,  3l1), 2.97

(d, 2H), #.36 (d, 2H), 8 64(s 1119, 1H)O0CRY, 110293-2 ¢si /.. "=~ 8 0.98(d,
6H), 1. 40[(anodly 270907+ 20 57Cs; f
310, 2. 95(f, f’fﬁ%&r@ 'ﬂ 6. 88( 40 170y 1-3% p: 38k 4.9y 1Hedd G 24l | 70, - -/
‘-/. 8 0/99(d, 611) Qe (t, 3Hy.03 2ddl 2HO.30%4- 18), 7.83 RB14¢,  COOEl
Wang265-1 (7 ( L § 1.26 (d, 611, 1.39 (t, 31, 3.87 (m, 15, 4.38 (q,
Zcooa 2H), 7.37 (d, 1), 7.75 (d, 1H).
Wang265 QH : § 0.98 (t, 3H), 1.40 (t, 311), 1.75 (m, 2H), 2.92 (t.
coge 2H). 4.39 (q, 2H), 7.43 (d, 1H), 7.84 (d, TH).
Wang223 §2.56 .
g & “Q/ (s, 3H), 3.88 (s, 3H), 7.41 (d, LEL), 7.80 (d,
COOMe [H).
Wang222-1 | s & 8 2.53 (s, 3H), 3.80 (s, 3H), 6.96 (dd, 1), 7.24
ipeg |
A (d, 15D, 7.58 (d, 1H).
Wang278-1 (_7*( § 0.95 (d, 6H, 1.35 (t, 3H), 2.08 (m, 1H), 2.83
Qf (br, 2H), 4.34 (q, 2H), 7.26 (d, 1H), 7.34 (d, 1H),
7.57 (m, 1H).
Wang404 S M oue | 087 (BH), 1.2-1.60 (2200), 1.40-1.69 (4H), 2.87
!
M4 . (2H), 4.37 (g, 2H), 7.09 (m, 1H), 7.26 (m, 1H),
7.46 (m, 1H).
Wang276 | s & 5 1.23 (t, 3H), 2.39 (dd, 2H0), 3.02 (1, 2H), 4.29
S ), 2.39 (dd, 2H), 3.02 (1, 2F), 429 (g,
oo 2H), 4.91 (d, 1H), 4.96 (d, 1H), 5.74-5.85 (m,
1H), 7.00 (dd, 1H), 7.27 (d, 110), 7.57 (d, 1H).
Wang350 z),,: 8 1.42 (t, 3H), 4.22 (q, 2H), 7.02 (ddd, 1), 7.10
~"
O lcoou (dd, 1H), 7.18 (dd, 1H), 7.40 (dd, 111), 7.45 (dd,
1H), 7.64 (d, 1H).
Wang264 N 0.9 .
g - ,5.;.“/2/\/ 5 (t, 3H), 1.71 (m, 2H), 2.87 (m, 210, 4.32
o (q, 2H), 7.05 (m, 1H), 7.30 (m, 1H), 7.51 (m,
[H).
Wang298 § 1.19 (1, 3H), 4.24 (q, 2H), 7.0 (m, 110, 7.3
Q_( /Z,Ph ( ) {q ) (m, 1H), 7.31
co (5H), 7.58 (d, 111, 7.74 (m, 1H).
C226 s)_%)g §07.04 (dd, 1H), 7.22(m, 261, 7.32 (m, 3H), 7.46
%
) (d, 1H), 7.68(m, 2H).
C262 - \::/ 8 0.94~1.10 (m, 4H), 1.38 (t, 3H), 2.56 (m, LH),
"eoom 4.38 (q, 2H),7.05 (dd, 1F1),7.33 (d, 1H),7.49 (d,




211),4.40 (d,21-1),7.37(in, [11),7.65(d, 1),  7.98(d, 1H). C227 csi co/ 8
7.14(q, 111), 7.35 (in,111), 7.40 (s, 111), 7.50 (in, 3H), 7.70 (n,
21-1), 7.74(d, 114). C307 /(s)c / a 0.92(d, 61-1), 1.30 (n, 61-1), 2.06 (n,
11-1), 2.83(m COOEt 211),2.91(d, 214),4.36(t,214),7.65(d, 11-1),  7.5I(d,
I11). C306 81.22m 6H), 1.50 (n, 51-1), 1.82 (in, 211), 3.48 (in, (.8..
111), 4.39.(t, 2H) 7 50 (d,1H), 7.94 (d, 114); COOEt  (C280-2 c

C4T\N\N Z- P e - "\| COOEt 80.94(t} B14), 1.35-1.48(m5H), 1. 76(m 2H), 3. 13(t,
95 (t,

21-1), 4. A2fmy 2H)| 7520t 7596 gk 27952 Bed ot 8k
311), 1.406%@,131-|Q7-—-g_g4“3(m o 32088 GH LT EeaED SRg S+ 21
4.40 (g, 211). 7.10 {cithodt), 7} @326 (dde @110, Ts721.(tdh, 18560050293

>

NH).
C277 A 8 1.38 (t, 3H), 2.04(m, 2H), 2. D), 4.
(—Hmz/o ( ), (m, 21D, 2.37(m, 4H), 4.09
coom (m,1TH), 4.36(q, 2H), 7.41(d, 1H), 7.82(d, 110
C291 o ‘\;; ‘ 8 1.40 (t, 3H), 1.56~1.90(8H), 3.89 (m, 1H), 4.39
h. 4
eoom (q, 2H), 7.36(d, 110), 7.54(d, 1H), 11.06 (bs, NH).
C324 o 5 1.47 (¢, 3H), 4.44 (q, 2H), 7.13 (dd, 11,
S, N
LIy . 7.28~7.48(m, 3H), 7.55~7.60(m, 3H), 7.66(d,
1H), 9.77(bs, NH).
C311-2 NN § 1.04(d, 6H), 1.44 (¢, 3H), 2.02 (m, 1H), 2.94 (d,
T |
- oo | 2H) 434 (d, 2H), 711 (s, TH), 7.21 (1, 1H), 7.26
(t, 1H), 7.48 (d, 1H), 7.56 (d, 1H), 10.90 (br, 1H).
C278-2 N § 0.897(d, 6H), 1.34 (t, 3H), 1.98 (m, 1H), 2.74(d,
DY
oo 2H), 4.28 (d, 2H), 7.29 (dd, 1), 7.56(d, 1H),
7.85(d, 1H).

3052 . 50.95m, 6H), 1.70 (m, 5H), 1.96 (m, 2H), 3.20
Ly (m, 1ED), 4.37 (t, 2H), 7.36 (d, 110), 7.80(d, 111},

11.10(bs, 1H).

C304 . 51.00m, 6D, 1.40 (m, SH), 1.84 (m, 2LD), 3.37
Yaw (m, 1H), 4.26 (1, 2H), 6.97 (m, 1H), 7.24(m, 1H),
FOoH 7.65(m, 1H).
) o h 5 0.90 (d, 6K, 1.31 (¢, 3ED), 2,01 (m, 15D), 2.46 (s,
Y ( ) (t, 3H) (m, 1), 2.46 (
oo 3H), 2.78 (d, 2H), 4.30 (q, 2H), 6.67 (d, 1H), 7.37
(@, 1H),
C328 o N 5 0.80 (d, 6F), 1.23 (t, 3FD), 1.89 (m, LFL), 2.66 (d.,
LTy,
_ oo | 2H), 419 (q, 2H), 7.16-7.19 (2H), 7.60-7.67
(3H);
C2791 sﬁ 93 (¢, 30, 1.39~1. )
s §0.93 (t, 3H), 1.39~1.46 (m, SH), 1.60 (m, 26D,
2.99 (t, 2H), 4.38(g, 2H), 7.42(d, 1H), 7.83(d,
(H),
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cbh / 30.95 ( d, 6H), 1.38 (t, 3H), 1.92 (m 111), 2.46 (s, COCEt 311),
3.05 (d, 2Fl1), 4.36 (qg,2H), 6.67 (d,1H), 7.24 (d, I'l1l). C329 is stlio 8
1.00 (d, 6FI), 1.40 (t, 3H), 2.13 (dg, 6.9 Hz, 1H, COM2.97 (d, 211),4.40
(g,311), 7.33-7.39 (m 211), 7.79-7.84 (m 2H), 7.93 (s, 1H. Exanple 4
Compound 5 (1. 6mol ) was dissolved in benzene (10nL), then sol ution of
conpound 6 (3.2mml) in THF (4nlL) and tetrakis(triphenyl phosphine)pal |l adi um
(Pd(PPM 4) (1lQm@mpeere added thereto in turn, and heated to 100C. The
reaction was tracked by TL§ 'Ehe reaction soI ution was concentrated, and

conmpound 7 (Wang282-1) di neqavggsogergggreg[tl orx thr qugh, col um
chromat ograph with '@(IiO her @Qv&ﬂ ratio 3: 1) (yield
25). The foll ow ng c oun re synthesized b)KatXheN nmet hod: Table 1-4

Conpound Structure fo6# Ia 1H NMR (CDCl 3, 300 MHz) dataRV\an9282 1 /cone 8
0.99 (d, 6H), 1.99 (m AF1), 3.15 (d, 2H), 3.96 (s, *i$ 7.46 (d, 1H),

7.86(d, 1H). Wang368 ssa Ca NO 8 4.00 (s, 3H), 4.70 (s, 2H), 6.96 (dd, 1H),
7.65 (d, 000Mehpdidh.3 ?0.§§m()§%s hiked \Zﬁﬁﬁa\gf&soéw'eaggﬂt%&4&9[710&,'7%0{1 Véangss4

THF (5mL) was added thereto. The resulted mixture was refluxed, and the progress of
reaction was tracked by TLC. Subsequently the reaction solution was cooled to room
temperature, and then was concentrated to remove the solvent completely and
extracted. Compound 4ii was obtained by separation through column chromatograph
with petroleum ether/ ethyl acetate (volume ratio 3:1) (yield 50%). The following

compounds were synthesized by the same method:

Table 1-2
Compound | Structure 'H NMR (CDCl;, 300 MHz) data

formuia

(296-1 ( 7_( h/ § 0.95 (t, 3H), 1.35~1.48(m, SH), 1.78(m, 211), 3.13 (&,
cooet | 2HD, 4.42 (g, 2H), 7.45 (dd, 1H), 7.80 (d, 1H).

Wangd?21 &S)__«fozzciwzv § 0.87 (3H), 1.25-1.45 (22H), 1.68-1.76 (4H), 3.22 (t,
cooet | 2H), 4.41 (g, 2H), 7.06 (dd, 1H), 7.39 (dd, 1H), 7.48 (dd,

1H).
C321-2 o 3 8 1.16~1.49 (7H), 1.72~1.83(4H), 2.04 (m, 2, 3.74 (m,
1H), 439 (q, 2H), 7.02(dd, 1H), 7.35(d, 1H), 7.45(d,
110).
C310 o 3 0.98 (d, 6H), 1.42 (t, 3E), 1.98 (m, LH), 2.52 (s, 1H),
ook 3.12 (d, 2H), 4.41 (q, 210, 7.50 (s, 1H).
C324-2 } SO w 8 0.96(d, 6H), 1.29 (t, 3H), 1.40 (1, 31D), 1.97 (m, 1H),
cooet | 2.80 (q, 2H), 3.10 (d, 2H), 4.39 (q, 2L1), 6.98 (s, 110).
C328-2 ¥ § 1.04(d, 6H), 1.28 (t, 3H), 2.02 (m, 1H), 3.16 (d, 2H),

5
I,
<_§_7 N‘Z/Y 4.34 (d, 2H), 6.94 (s, 1H), 7.10 (t, 1H), 7.21(m, 2H), 7.62

COOE%
(d, 1H), 10.17(br, 1H).
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sCOOMe | _ 5 3.83 (s, 3H), 7.09 (dd, 114), 7.29 (d, 1H), 7.41 (dd, 1H), 7.54
(d, 114), 7.92 (d, 114). Wang240 O e'ii,, N14COOS( 51.38 (1, 311), 4.40 (q,
211), 7.48 (d,1H), 7.86 (d, 11-1), 8.20 (s, IH. Wang222 .-) ri-Isi 5
1.89 (t, 411), 2.83 (m 4l11), 7.37 (d, 114), 7.83 (d, S| H). Wang284
14NCOOMe 53.41 (s, 314), 3.55 (t, 211), 3.68 (t, 211), 3.96 (s, 314), 7.46
(d, 114), 7.88 (d, 1H). Wang316 N. . COOMe ) 5 3.98 (s, 3H), 4.60 (s, 2Fl),
7.30 (511)$296-43 ( gﬁ‘(ﬁ o N[ § 0-SF76, BEB21 68 (1, 3H).. 1 8Ang 358, 932 @28y, /1

COO M 5| 4. 00 72 4 7.17 (dd, 1R),

7.25 (s, 114), (7.834 (dd, %H o 4/*4}%% )2195)8 KQMH g‘g)egﬁizéa@ol\ 5(3.84 (s?

3H), 7.09 —ITA Sr)

I )@ﬁ vanoan @ LR O e @I B TR
dM

(ddd, 111)], 7. 28 (ddw _|) 991(5 1H), 4.44 (d, 210, 712(d 1), 7.36 (d, 1H), 7.95
(d, 110,
C352-3 & ~¢N ™y |8 LO0I(d, 6H), T.08(d, 6H), 1.42 (1, 3H), 2.03(m, 2H),
------ N

ooz | 3.15 (d, 2H), 3.29 (d, 211), 4.37 (q, 2H), 8.61 (s, 1H),

223 CT‘Q/W/ 8 0.95 (d, 6H), 1.86 (m, 1H), 2.67 (d, 2H), 7.03 (t, 1),
7.32(d, LH), 7.39 (s, 1H), 7.41 (d, 1H).
€224 Q”@/\i/ 5 0.93 (d, 6H), 1.87 (m, 1H), 2.69 (d, 2H), 7.34 (d, 1H),
7.50 (s, 1H), 7.81 (d, 1H).
C310-2 N 8 0.95(d, 6H), 1.39 (t, 3H), 1.95 (m, 1H), 2.77 (s, 1H
g H -Z/Y (t, 3H) ( ) (s, 1H),

cooer | 3.08 (d, 2HD), 4.38 (d, 2H), 7.8 (s, 1H).

C295-4 SQ—ES/ 8 0.97(d, 6H), 1.41 (1, 3H), 1.95 (m, 1H), 3.09 (d, 21),
coome | 440 (d, 2H), 7.34 (m, 1H), 7.54(d, 11), 7.83(d, 1H).
C310-3 ( Z_( 2/\( 8 0.97(d, 6H), 1.40 (1, 31, 1.98 (m, 1H), 2.92 (s, 11),

coos | 3.12(d, 21D), 4.38 (d, 2H), 8.56 (s, 1H).

C309-2 6 0.98(d, 6H), 1.42 (t .
(—\(( YY ( ), 142 (t, 3H), 1.98 (i, 1H), 2.49(s, 3H),
oo 3.12 (d, 2H), 4.39 (d, 2H), 6.87(d, 111), 7.25(d, 1H).

€396 © . 8 0.99(d, 12H), 2.00 (m, 211, 3.17 (d, 4H), 3.95 (s, 6L1).
et
C337 M/"'{sz/\r 5 0.97(d, 9H), 1.40 (1, SH), 1.73 (m, 2H), 1.95(m, 1H),

COORL

2.77 (t, 2H), 3.08 (d, 2H), 439 (q, 2H), 6.71(d, 1H),
7.28(d, 11).

C243 P a § 7.09(m, 1H), 7.36 (m, 1H), 7.43 (m, 3H), 7.52 (d, 1ED),
N 7.57 (m, 211), 7.92(s, 1H).
C322 L. 51.39m, 6H), 1.42 (m, 5H), 1.80 (m, 2H), 3.75 (m, 1H),
I 4.41 (1, 2FD), 7.43 (d, 111), 7.84 (d, 1H)
LO0EL
€295-1 S k:{v\ 50.94t, 3H), 1.41 (1, 3H), 1.42 (m, 25, 1.68 (m, 2H),
OCEt

3.21 (t, 2H), 4.40 (q, 2, 7.04 (dd, 1H), 7.38 (dd, 1H),
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Compound 3 (0.3mmol) was mixed with POCl; (3mL), and heated to $0°C. The

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

poured into sodium bicarbonate (NaHCQs) 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 {hrough

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 " NMR (CDC13, 300 MHz) data
C280-1 5 o ) g ~
{wmw/ 6 0.94 (t, 3H), 135~1.48m, 5H), 1.76(m,
COOEL 2H),3.13(t, 2H), 4.42(q, 2H), 7.52(d, 1H), 7.96 (d,
1H}.
C279-3 S, O o 0.94(t, 3 1.33~1, .
{ ] E_“ZAI/ (t, 3H), 44(bm, SI), 1.73(m, 2H),
— 3.07(t, 2H), 4.40 (q, 2H), 7.10(dd, 1H), 7.43 (d,

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

Ly,

ation,

Wang261) (yield 60% was obtai ned by separatlon t hr ough
Y? aph wi th petrol eum et her/ ethyl
Rer e synthe5|zed by the sane nethod: Table

(0]

d,
(dd,



6 0.77 (t
111),

7 3H)1
7.44 (d,
was mixed with |ithium hydroxide (LiOH) (4nmmol),

1.
I H)

16 (m 21-1),
, 12.27 (bs,

1.23 (m 3H),
| H) .

2.48 (t, 211),

Exanpl e 6:

7.36 (cl,
Compound 12 (| mol)
and the m xed sol vent of

MeOE1l and water was added thereto. The reaction was conducted at room
tenperature and tracked by TLC. After the reaction was conpl eted, the
sol vent was..concen rat ed, acidified with Inmol/L hydrochloric acid, and
extracted W@%Zethyww The sobvVet?t(t,\§&B, T.60ral 6H),clotplyelil §.6bym,
concentration, and| conpbund 13 (\Wang ) obji ai ield. 98% . The
fol | ow ngi conpounds were go;?ﬁt hesi zed%@i ?ﬁ@s@aﬁ@in@fﬂé@ ﬁhbﬁéj’?@ énéorrpound
Structure|fornmula 111 NVR (CDClI 3, 300.78dz)Hdat a Wang268 N\ COCH y 80. 76
(t, 311), r&33—tm 28438 m—24D— 24+ {(t++21- 1), . Ces- L. --7.36 (d,
Iy, 7. 746% , 114). Vang30p COON 8 A 8d7(ts 3114397 772105 1y 15(dd.38 Hd|
114), 7.8 (d, 1H[¢ 9 Vang26851 aLeQ, 80plly felg Ob7.52709: 1
111), 3.3B (d, 2H)| “# 40+d, 114), |Cr-Cs2), 7.80(d, 'TH). COO NaHCO3
| as- + Rip-COCl EtDAc/ H20 €& Compdtihd-3844,(dD1mmmol ) was mi xed wit h |[NaHCO8
(I mol ), @420 EtOAC (0. 27 07 8ML) s Was _Adged —ter et gt hepracyd ¢fitori de
was added; gradual |y s.The. r tion was 'quetrjll'c ed @%fésr% ﬁ'7ﬁglﬁ?f{)Tng rlzadgcti on
sol ution was dil utled-/wi Et 0Ac, ang(mhH), agtiémudHphassdq, ias, 2R8 (aictlagl |Et OAc.
The organji ¢ phases; were c®abi ned, W N t ted NaCl solutiornf 3
times, drjied over |My304, and concenﬁ'gf@dm)ol?'r@&}o\?/%ft he sol vent conplljetely.
The m xt ur@els purifi ; o| aim.o¢chr.ometagraphy 1 5p-106t aud) the
product 15 (WAng363. 43-%1y. nHe yiel d %\gas 783% ‘H]e foll owin conﬁounds wer e
synt hesi zed by thed same met hotPo: 1.65~1.76 (m, 4H), 2.78 (1, 2H), 3.05 (t, 2H), 4.40
(q, 2H0), 6.77 (4, LI, 7.53 (d, 1H).
Al . 3 O, - X X
C321-3 I(_]“X_W 8 0.95(d, 9H), 1.37 (t, SH), 1.70 (m, 2H), 2.07(m,
CooE: 1H), 2.77 (&, 2H), 2.90 (d, 2H), 4.36 (q, 2H),
6.74(d, 1H), 7.50(d, 1H).
€208 Qw@/\( 5 0.97 (d, 6H), 2.06 (m, 1H), 2.61 (d, 2H), 6.91 (s,
1H),7.43 (d, 1H), 7.92 (d, 1H).
294 I e 8 0.92(d, 6H), 1.40 (1, 3H), 2.10 (m, 1H), 2.19(s,
S 31, 2.97 (d, 21), 4.36 (d, 2H), 8.64(s, 1H).
COOE
293-2 SN 5 . -
(m zﬁ/ $ 0.98(d, 6H), 1.40 (t, 3H), 2.09 (m, 1H), 2.57(,
COOE: 3H), 2.95 (d, 2H), 4.37 (d, 2H), 6.88(d, 1ID),
' 7.28(d, 1H).
C279-4 D ) 8 0.99(d, 6H), 1.40 (¢, 3H), 2.12 (m, 1H), 2.96 (d,
N
CO0E! 2, 4.40 (d, 2H), 7.37 (m, 1H), 7.65(d, 1),
7.98(d, 1H).
C227 (f? (frli} § 7.14(q, 1H), 7.35 (m, 1H), 7.40 (s, 1H), 7.50 (mn,
Wi
hed 3H), 7.70 (m, 2H), 7.74(d, 1H).
C307 S 0 5
/w{_y-—gﬂ 8 0.92(d, 6H), 1.30 (m, 6H), 2.06 (m, 11), 2.83(m,
COORE 2M), 2.91 (d, 2H), 4.36 (t, 2H), 7.65(d, 1H),
7.51(d, 1T,
C3006 $1.22m, 6H), 1.50 (m, 5H), 1.82 (m, 2H), 3.48 (m,

1H), 4.39 (t, 2H), 7.50 (d,1H), 7.94 (d, 1 H);
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Tabl e 1-7 Conpound Structure fornmula H NMR (CDCl 3, 300 MHz) data

WAng363. 43-1 okreoone s119 ----- NN7 H
-1),0.92(311),0.95(d, 311),
H, 5.23 (IN),

50. 68- 0. 79( 41
2.70 (3H),
s /0 H6 0.82 (3H),

2H), 2.22
1H), 6.40
1H 6 0.92
1), 2.6
1H) V\ang3
(d, 3H),

3.91 (3
(L, 2H).

0.89 (

2.36 (m 11-1),

d, 314),

1.44-1.49 (1 H,
7.95 (s,
1.26 (m 4H),
3.89 (s, 3H),

6.58 (1H),
0.90 (d, 314),
2.67 (s,

2.35-2.42 (1
[11). Yao393. 50
1.59
5. 20

C®o-1H)
(d, 6H),
O (s, 314
7. 46 1 0

2H) ') 1

214), 1,

Q(m 9I—I\

f 365120 VaNg39DA3: 1385035148 o -
T GN{Z]

, 3.90 “f¢
.- ,i--1-e cooMdiffys N ----1) NO H6 0.92 (d, 3H
2.26..(m._2H)

3H), 5

N}sﬁ,StDKZGW

95358 A6 59, P 1 6Tl

2.40.(m. 1H), 2.7

3H), 3.08
Wang405. 5

(m 2H),

2.69 (s, [3H),

%‘{92
1-1

1.43 (m
3. 90

‘%é%e

214)

(s, 3H),

5] 99.96d4 3HL,Hy40 @3B ( 840 anAFD), 7706m(

1'\'82 N )ZHgi% a7, %Hl,?tpttog%ﬁ %lﬁ& 78 é'{% rgi?hlﬁﬁl

5, 22 (d:i(dle)I) 76234, gy 1H),

7.95 (s, IN)];

Wang417. 4
31-1),2.52
1H), 7.16
(s, IN).

mIN),
(ddd, " 11

2930Kr $99)

Vise T3 N-N-—e9;

LA3H), 3.9

r@@ | 10 D5 (5190 15845 3Pud 20 10245
4), 7.40%ddd, 1H) 3HY. 56 (ddd), 336%), TIH&.drdd, 1h1)
Wang417. 46-

H ,
(3 Owe
(m
(dd,
,..0
m
5 (s,
, 0.93
(s,
s, IN
28
1-1),

d,
7.99

6-p 724 (d, 1),

‘:_( T 5 1.00 (d, 61, 1.40 (i, 30, 2.13 (dq, 6.9 Tz, 16D,
oot 2.97 (d, 2H), 4.40 (g, 3H), 7.33-7.39 (m, 21D,

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

C329

Example 4

i 3
S A
\§-w|<|7/ + BrZn \«Nj ?{l(PI’h3)4/bcnzenq;' S R

/ S
| N

5 6 7

Compound 3 (1.6mmol) was dissolved in benzene (10mL), then solution of
compound 6 (3.2mmol) in THF (4ml) and tetrakis(triphenylphosphine)palladium
(Pd(PPh3)q) (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 scparation through column chromatograph with
petroleum ether/ ethyl acetate (volume ratio 3:1) (yield 25). The following compounds

were synthesized by the same method:

Table 1-4
Compound | Structure formula | "H NMR (CDCl;, 300 MHz) data
Wang282-1 e OME & 0.99 (d, 6H), 1.99 (i, 1H), 3.15 (d, 2H), 3.96 (s,

3H), 7.46 (d, 1H), 7.86(d, 1H).

Wang368 | s s T § 4.00 (s, 3H), 4.70 (s, 2H), 6.96 (dd, 1H), 7.65 (d.
cooms® " 1H), 7.33 (dd, 11T, 7.46 (d, 1H), 7.83 (d, 1H),
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ki_COO Ve N 81.01(d, 3H),1.06 (d, 311), 2.52 (m1H), 2.73 (s, 314), 3.94
(s, 3H), 5.42 (dd, 1H), 7.10 (d, 114), 7.16 (ddd, IN), 7.40 (ddd, 1H), 7.55
(ddd, 114), 7.58 (d, 114), 7.99 (s, 111). \Wang443.52 O/1tCOOMe --N 1| -- S
AN N H 6 0.94 (d, 3H), 0.95 (d, 314), 2.50 (m 1H), 2.68 (s, 311), 3.92 (s,
3H), 3.99, 4.07 (dd, 2Fl), 4.59, 4.64 (dd , 214), 5.24 (dd, 1H), 7.29-7.34
(5H), 8.00 (s, 114 Yao351 42 COOMe --N - a "N O N--- H 80.88 (d, 31-1),
0.90 (d, BMapg3sd24 &Ts “0“?. 26 | 6, 833E4AYH), 2.088dd, HHLIXIY (d2186 7(, (dRH) , 3. 88
(s, 311),!5.19 (dd ,s (d 9 ( VWang413.49 1,r |coonp N
-11 6 0.75 (d, 314}, 0.86 {d.l 3H] “1‘;)73%‘((%%{) P%%dlgh%o (s, 31-1), 3./64 (s,
2H), 3.91/ (s, 3H).|5.19 (dd, 111}, 6.24(d, | H, 7.27-7.38 (5H), 7.95 (s,
114) Yao3[r®adp49 . £y =Nl . |3§s73¢ GO3B8 4(41) (g3 2H), 7.9 @4 160, 78440, 1. 94
(s, 91-1), 2.47 (m T1¥%ox2. 66 ggeékg) 88 (s 311), 5.18 (in, 11-1),
6.32 (6, |l1-1), 7.04 (s, 111) Yab33h 3y N1--- \ Sj,N------ N H
80. 88 (cl|, wahfi2220. 9&;‘%%%%), 2. P8 1(® &I dohy, 2833/, 451), 7.37 (d, 1H), 7.83 (d,
N N

1H).
Wang284 \Sé g I\,om 8 3.41 (s, 3H), 3.55 (t, 210, 3.68 (t, 2H), 3.96 (s, 3H),
cooue 7.46 (d, 1H), 7.88 (d, 1H).
Wang316 cooMe 8 3.98 (s, 3H), 4.60 (s, 2H), 7.30 (SH), 7.43 (d, 1H),
<1
7.82 (d, 1H).

Wang352 O H: 8 4.00 (s, 3H), 4.72 (s, 2H), 6.97 (ddd, 11D), 7.17 (dd,
coout” T 1H), 7.25 (s, 1H), 7.34 (dd, 1H), 7.77 (s,1H)

Wang338 LN \Coof"f 3 3.84 (s, 3H), 7.09 (ddd, 1H), 7.28 (dd, 1H), 7.33 (d,
Q_E/ks \_o~F | J=0.6 Hz, 1H), 7.4 (dd, 1H), 7.84 (d, LE).

cl

Wang354 Es>_<~% § 3.83 (s, 3H), 7.10 (ddd, 1H), 7.28 (dd, 1H), 7.41
#
N )

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

Wang282 > s j\‘i"i/ § 0.92 (t, 3H), 1.45 (tq, 2H), 1.70 (1, 2H), 3.25 (4,
/
2H), 3.92 (s, 3H), 7.43 (dd, 1}), 7.84 (d, 1H).

Example 5

O _a NH, b 7)?\ iN S E
_a_ S ¢ . cl
o e NTR, T
R/ “H R]')\CN \)21 N g_% N/
8 9 10 T

a) 25%NH,4OH, KCN, NH,4CI; b) EDC, DMAP, DMF,
Thiazole-2-carboxylic acid or Thiophene-2-carboxylic acid  ¢) PPhy, 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 (MgSOy), and the solvent was concentrated to

obtain compound 9 (2.9g, yield 90%). Compound 9 (6mmol) was mixed with EDC
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(M1H), 2.67 (s, 31-1), 3.88 (s, 314), 5.18 (d
(s, 114) Wang399.46 .--1") NOW --N,..e D6 1.02 (d, 314), 1.06 (d, 314),
2.55 (m 1H), 2.73 (s, 311), 3.94 (s, 3H), 5.46 (dd, 114), 6.95 (d, IH),
7.44-7.54 (in, 3H), 7.84 (d, 2H), 8.01 (s, IIl1) Exanple 8: 16

Acid (0.12mmol) was dissolved in CH2C12 (2 nr.,), and cooled in ice salt
bath (0eC). After 10 m nutes, N-nethyl-norpholine (NWMM (0.15 mml) and

i soblityl ¢himmethowedte (().@J;{;QQ}'L%%hg%%aelz&ﬂﬁmmLléidvk%{nﬁm%d%g LhgLgto in

turn. Then stir was continued for an hour, conpound 14 (0. 1nmol) was

added t her efiureSkvid coB& GRRL 1 IBUBGHL @RY), tsﬁl%ecﬁbéﬁtge @Wi\x@%%&i@fi fePer§ OOM

tenperature gradually. The reaction was tracked by TLC. The reaction was
quenched wishivares RAfhes JNRERACHEORMRS FoTRLeled, Jhe.Legctant was
extract edevmthw%t OAéJ.?Jg&The Et O,Ebl\c phase \?\asﬁmﬁ/sggg' éﬁ@f &%J;?chﬁﬂn gg ur at ed
sal t sol ut camleteld, itedreaaat W Ibicd anth Whe, s 4eltcdashcORCaRIIARM. The

m xture was purified through colunm chromat ography (petrol eum ether/ ethyl
acet at e (v¥lprevpaEmevEt completdy dtcaamipmtiotuat ciBpg 368 pUBingd by The i el d

was 55% The follow ng conpounds wer nt hesi zed by the same nethod: Table
1-8 COrr(;)ou“f? a‘%‘t‘%@f‘lﬁ‘ﬁg PGP ]Qmﬁtqgfﬂﬁéﬁ%@@wfd Ao ripyurnddOd3 arng863. 43- 2

0", -, r HCOOM ©i; ] , 45 (m H), 2.69
(s, 51 1), 3, (%{5%?"0”3@ (tﬁyph%‘fﬁjbg?ph%ggﬂ%@? ”37%8‘,%%).( %%4 %%’8“ (2‘%1“5'&6%" 5. 237- 6. 00
(m 111), @A (I5mibbd) and (86rekfied Widdue WANGHEQB A0 abetoe2@ard--- N 9 ji)

cl, 111), 6.60 (d, 114), 7.92

N'--- H5 0.89 (d 3H), 0.92 (d. 314). 1.89 (m 2H), 2.97 -2.37 (m 411),
2.44 (m 1Hhe 2a8Hn(®as Shllheted all @5 CS anddkeB b9 M1, Bid)the Peadfor @¢s 6.3 Hz,
1H), 5.63 (m 111), 6.51 (d, I11), 7.91 (s, H) \Wang417.52 -1--coom 0 Ye -N

C & MKmM  ddntpidledd he(Bivedt-lvas @udded 8y co%lérﬁx)atior@a&?ééﬁzlﬁ%né?\ (Hehgo6ty 97 (M
2H), 2.07 (m 2H), 2.46 (m 11-1), 2.70 (s, 311), 2094 (s, 2N, 3.92 (s,
3H), 5.21 (Fetl 670 fvhg obtined5bpIscplntion Iidpygh cBAmad chrdidhtogrédp®wilts, 111)

WAng377. 46-2 ol ycOOne - N ]
petroleum ether/ ethyl acetate (volume ratio 5:1). The following compounds were

synthesized by the same method:

Table 1-5
Compound | Structure "H NMR (CDCk, 300 MHz) data
formuia
Wang?61 N ¢ o 7.34 (d, 1H), 7.40 (m, 3H), 7.63 (d, 1H), 7.69 (d,
8 i
@Aé L\ﬁ Ph 2H).
Wang260 N _{' 8 7.00 (dd, 1H), 7.35 (m, 4D, 7.59 (dd, 1H), 7.72
S &t
Y Lg P (dd, 2H).
Wang241 HN “ . ' ¥ ;
ng (S,/k\j\/\/ o 0.77 (1, 3H), 1.16 (m, 2H), 1.23 (m, 3H), 2.48 (1,
“N 2H), 7.36 (d, 1H), 7.44 (d, [H), 12.27 (bs, 1H).
Example 6:
COOMe
s r’\‘—i COOH
i N
g 7//(3 Ry LIOH, MeOH, H,0 - SYQKL
Sy g / 8" Rs
—N
12 13

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

and the mixed solvent of MeOH and water was added thereto. The reaction was
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CaNg2 1,11--,,,,"--." 6 0.88 (d, 3™M, 0.89 (d, 3M, 2.30 - 2.35 (514),
2.67 (s, 314), 3.88 (s, 3M, 4.94 (dd, 1H, 5.01 (dd, 1H), 5.19 (dd, 1M,
576(m 1H), 6.50 (d, 111), 7.92 (s, 11-1) WAng391.49-2 citycoonme ---Nr-
i, H8 0.87 (d, 311), 0.92 (d, 311), 1.66 (s, 311), 1.79 (s, 3H), 2.44
(mlIH, 2.69 (s, 3H), 3.01(d, 214), 3.91 (s, 314), 5.19 (dd,111), 5.33
(t,IL), 6.51 (d, 114), 7.97 (s, 111) Yao405.51 HO -f " z Zz/ 8 0.89 (d,
314), 0. goc?rgluctgcj_gft)moq} tg@pcg@urcg&dwrackgd Qg_IL(,(gftcxghq))cact@n%xs gorgletedn  511)
2.74 (s, 3ﬂh%)solv%n@@as(c%ncentx%t%é)amdﬁ” eQSWﬁIMmgylflfl)l dr§c]§cﬁ1c(ﬂ:ﬂi arkd- Sderacfa 45 (d,
114), 7.94 (s, H) ecul ar sieve cr), COOwe
with ethyl acetate. The solvent was 1emovud compiue[y by concentration, and

compound 13 (Wang268) was obtained (yield 98%). The following compounds were

synthesized by the same method:

Table 1-6

Compound | Structure "HNMR (CDCl, 306 MHz) data
formuia

Wang268 w00 18076 (t, 3H), 113 (m, 2H), 1.38 (m, 2H), 2.47 (t, 217),
@f{j\ a6 (d, 1), 7.74 (d, 1H).

Wang302 ey O 8 4.89 (s, 2H), 7.27 (5H), 7.38 (d, 1H), 7.80 (d, 1H).
¢ Lo

Wang268-1 . \"00” 8 0.11 (d, 6I1), 2.03 (m, 1), 3.33 (d, 2H), 7.40 (d, 1H),
s o | 780, 1),

Example 7

O&/COO Me

o)
=N NaHCO, 8‘*"‘“
s’r N + Ryg—COCQ| T sF N o
EOAe/H,0 s
“NH, H/ Rip
14 15

Compound 14 (0.1mmolf) was mixed with NaHCO; (I mmol}, Hy0/ EtOAc (0.2
mlL/0.8ml.) was added thereto, then acyl chloride was added gradually. The reaction
was quenched after 1 hour. The reaction solution was diluted with FtOAc, and the
aqueous phase was extracted EtOAc. The organic phases were combined, washed
with saturated NaCl solution 3 times, dried over MgSQ4, and concentrated o 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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Conpound 14 (0,04mmol) was m xed with a nol ecul ar sieve (100ng) and HO13t

(0.04 rmol).

"The resulted m xture was added 2 nlL treated DV,
Acid (0.045mml ) was

ice salt bath (-18C) and stirred for

t her et o.

bat h,
tracked b
with 50mL
NaCl

synt hesi z
NM ( (

s ol B e

After stir was continued for
N- et hyl N1( 3- di et hyl am nopr opyl ) car bodi i m de ( EDCI
to the system The reaction proceeded to react for
and the smpsic.egnywas heated to room tenperature.

At aor.  t hpo

roasecti-on..\a

10 m nut es.
hal f an hour,

)

hal f an our

c _caomml

TG ey e

conpleted, the s
VESNE(GPEh 06MMizidater and sat

cool ed

(0.045 nmol ) was

inice salt

The reacti on was
ystemwas dil uted

in
added

added

ur at ed

sol u
concentrar

17 (Vang405. 49) .
ed by the sa

The

300 _MHz)

t Wahy 333 UbTes
ed. The m x{

(petrol euym et her/ et hy

respe ery,;
urégﬂg%h%urifi

Igé@etatezz:l
i 8 d? was 96%
STnipt Nod:  Tabl
lat a WAnQ405. 49

0 TV ; dtde e
dﬁd.&%.ﬂygﬁm, l@@’é‘ GHIY oty (S%Oglv[

ed t hrough col utm™ chr omat ogr ap

by

t was

(-t (FHit 28942 618l 280 i38n8.9p1 oduct

g B PR o

.. ]9k, 1o -7-ONle S ANO ) H

a 111
Li 6

0.97 (d,
5.35 (dd,
7.98 (s,
2.67 (m

WAng429. 4
311), 2.6

Mepp93.90 03 (§, 314),92. 51 (

111), 6.87

111). Wang515. 18 /f toome N s
2.69 (8§ 4

(dd, H'), §.15 (dd, 111)
9 ---"( N

114),

9
2 (in, 114)

d, 91%)  oie 07
S, 43 ), 3.90 (
8.1829(dd, 111)
"IN TG
2.69" (S, 314),

m 0.82 (3}1), @897(H, Fis), 0.3BYJ, 3B1)9224 (&n,
, e A1), 7.
B R B 2k Coay P o T
g.@g"fsas;éyf;l)a 5.8 33),, g?otdad, 1:}|t)% ?.40'

9. , 11. S,
ey s o g

.97 (d, 314),
3.89 (s, 311), 4.03 (s, 3H), 5

314),
d, 1H),
914),

7. 38

H2 (d,
49 (dd,

111), 6.9
1H), 8.7¢
2.52 (m

WArE391149-) ,
(d,

114), 2.73

11-1),6.99 (d, 114),

HY.

VWAng577.72 i -

114) Ya

(
7

Za‘i%;%fﬁ%%vg

5, ~314), 3. 94 (s

'{’i’i ,114), 7.

L T
24918y 115, 26! (1269 (5. 9D, .60
4 341, s, 1152324 @& 18 ds (8487

Wang377.46-1

8 0.92 (d, 3H), 0.93 (d, 3H), 2.01 (m, 211), 2.18
(m, 2H), 2.26 (m, 2H), 2.40 (m, 1H), 2.71 (s,
3H), 3.08 (m, 1H), 3.92 (s, 3H), 5.22 (dd, 1H),
6.15 (d, 1H), 7.96 (s, 1H)

Wang405.51-1

§ 0.91 (d, 6H), 1.19-1.28 (m, 2H), 1.43 (0, 2H),
1.65-1.84 (m, 6H), 2.17 (m, 1H), 2.40 (m, 1H),
2.69 (s, 3H), 3.90 (s, 3H), 5.22 (dd, 1H), 6.32
(d, 1H), 7.95 (s, 1H);

Wang417.46-]

§ 1.01 (d, 3H), 1.06 (d, 3F), 2.52 (m, LH),
2.73 (s, 3H), 3.94 (s, 3H), 5.42 (dd, 1ED), 7.10
(d, 1H), 7.16 (ddd, 1H), 7.40 (ddd, 1H), 7.55
(ddd, 1H), 7.58 (d, 111, 7.99 (s, 1H).

Wang417.46-p

§ 1.01 (d, 3H), 1.06 (d, 3H), 2.52 (m, LH),
2.73 (s, 3H), 3.94 (s, 310), 5.42 (dd, 1E), 7.10
(d, 1H), 7.16 (ddd, 1H), 7.40 (ddd, 1H), 7.55
(ddd, 1), 7.58 (d, 1H), 7.99 (s, 1H).

3.16 (d,
d, 3H),

(s,
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0,---2-ome -?- N6 NO N--1-,s HN NHBoc 6 0.94 (d, 3H),1.01-1.06 (914),
1.45 (s, 9H), 2.39 (m 1Il), 2.66 (m I11), 2.73 (s, 311), 3.94 (s,
3H),4.90 (m 111), 5.15 (m 111), 5.36 (dd, 141), 7.93 (d, 1H), 8.01 (s,
114), 8.04 (s, I111). Exanple 10: Conpound 18 (0.063nmmmol) was di ssol ved
in MeOI'l 1420 (0.8 nali 0.2nL). After the resulted solution was cooled for
10 m nutes in_.ice bat 140H (0. 25 mmpl) was added thereto. The system was
heat ed to| Meoi3erper at ur el gegeiwal | y| 8 avd (&.13¢0)r @A {d, 6H), WX (f, aclkesdy TLC.

After the nethyl ester| reagfion was Iut| nwas
concentrated, then wat erf‘%as ad d t (%”P,:;hbég (%C”{ﬂﬁ‘ ?gd‘%?&gcf ith
HCl, extracted with Etl0AY 9The lorlgan mépmcasezms MmeaghetB 7domess ml)h

saturated| NaCl, dried |0 N I\/gSO4 and %}{F sol vent was concentrated tjo
obtai n prpduct 19 (V\é\mg41§1 46) . The o corrpounds vvere synt hes|i zed by

t he same eidsad.42Tabl @ 1- 10, Conpound @ggu 9fie d & uha, Al 13, 300
MHz) dat a| Wang415. 46 Q-c- - ;AHleS - @ § {ZB-| 311 lﬁf}g?ﬁ(d,

31-1), 2.67 (In, 114), 2;? s, 311)| (q43bf7 88 (1314;&) 256@45 (8D, 38BN, |7. 04

d, 1H), [7.11 (dt, 111 48 (td, 1 d,.H)l, 8.75
Ed, 1221). V\angg77.46-c?-l Nay 50 97H9(Ic? ?é?%a( i‘”eséjﬁ)(%gﬁ) %@ SR (m 1H),
2.62 (m (I11), 2.75 (g,_311)%..5.26 (dd, 111), 6.26 (d, H, 7.97 (s, | H).

\\aing389. 47 0 0 sr---- Hf- ----NO|H 8 0.94 (d, 311), o 97 (d, 3H),
1.88-1.99 (in, 214) 2 31-2.33 (m 214), 2.37-2.44 (m_ 2H), 2.46-2.593 (m

In), 2.79 Venegddidy 3. 143&@90@14) . 5.82a7% dyl 31, 10096, (53 238 (mLEHL R, 707.

(o]

e}
—~

(7))

i “N
L1-1). 21 é\;NU&) (s, 3H), 3.64 (s, 2H), 3.91 (s, 3H), 5.19 (dd,
N 1H), 6.24 (d, 1H), 7.27-7.38 (5H), 7.95 (s, 1H
)
Ya0379.47 i 50.88 (d, 3H), 0.94 (d, 3H), 1.94 (s, 9H), 2.47

(m, 1H), 2.66 (s, 3H), 3.88 (s, 3F), 5.18 (m,
1H), 6.32 (d, 1H), 7.94 (s, 1H)

Ya0337.40 O*\fcoom 50.88 (d, 3H), 0.91 (d, 3H), 2.03 (s,3H), 2.33
N (m, 1H), 2.67 (s, 3H), 3.88 (s, 3H), 5.18 (dd,
N, 11D, 6.60 (d, 1H), 7.92 (s, 1H)
P
I
Wang399.46 /\ﬁé*sz 3 1.02 (d, 3H), 1.06 (d, 3H), 2.55 (m, LH), 2.73
Sf”o ¢ (s, 3H), 3.94 (s, 3H), 5.46 (dd, 1H), 6.95 (d,
7’5 . 1H), 7.44-7.54 (m, 3H), 7.84 (d, 2H), 8.01 (s,

1H)

Example §:

o =
.a—-N . ’_"N
[;2’ O NMM,CICO0'Bu FJ
- R-”)J\OH ’.. S P N o
\rj CH,Cl, \P/\ ]
NH, N7 ™Ry
14 H
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Conpound 20 (0.05mmol) was mxed with Nal-1C(43(0.5 mmol).
nm./0.8 nm.) was added to the resulted m xture,

and acyl

33 was added thereto gradually. The reaction was quenched after 1
The reaction solution was diluted with HOAG and the aqueous phase was

extracted 2 times with EtOAc.
sol uti on,

with saturated NaCl

chr omat ogr aphy( petrol eum et her/
pr oduct 21((('%@5]15@71C699111utd§héJ~y1cé;b/Hmm@$10[Z159/éNWhB (ﬁ)alslmmr)gmaqmtymds wer e

synt hesi ze

he sane

dri ed over

concent r at ed. AERE(OTI kIR RSB df inecdrﬁd‘){ @ugh, ¢Q
et hyl acetate

({E W ed in ice s&[[ b
volune ratio

le 1-11 Conp

chloride (0.

1120 Et0Ac (0.2

075mol )
hour .

Et OAc phases were conbi ned, washed 3 tines
MpSH4, and the sol vent was

t
? to obtain

ound Structure formula 'H

NMR ( CDCL3¢ 1%1@631%)(@6%@@%6@5%71115@) )V@rfead(bd(ﬂmwto 31 1yn.1T198 s wag14) |, 1. 68

d, 314 %ﬁ?hb 11,
I(I N ) gdng%(lu [oi dn6fu§.1} t
(m 111) Teinkdd, 2Add Ihe sy
(in, 3H, 0.96 (d, 611),

214) ,
311), 5.25 (dd, 11I), 5.50 (m
(s, 111),

111
ey

g 4" Gl s fpednbetp, 3 5
§th( \%aslﬂeli)cd to 1§01f|17te11(31;§, zﬁ&l%@zi(duwgl%‘_émﬁﬁo%w/g

1. 67W(1‘d1rac£&h{) by X126 I(H;, xuﬂjlti)m V\Zlb 416er(cmad Tl water Qfidr thd btiod 4

114), 6.26 (d, 114), 7.52 (d,

gpmpeted - (19 raagtpnt was extracted with I itOAc. The EtOAc phase was washed 3

times with saturated salt solution, dried over MgSO,, and the solvent was

concentrated. The mixture was purified through column chromatography (petroleum

cther/ 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:

46 (m
1783

3. 90 (s,
1H), 7.86

Table 1-8
Compound Structure formula | "TH NMR (CDCl;, 300 MHz) data
Wang363.43-2 o/‘\r'COOM’“‘ 18 0.90 (d, 3H), 0.91 (d, 3H), 2.45 (m, 1), 2.69

r_f“ (s, 3H), 3.05-3.08 (m, 2H), 3.90 (s, 3H),
\S Ng{\/ﬁ“ 5.16-5.26 (m, 3H), 5.87-6.00 (m, 1H), 6.47 (d,
ﬁ 1H), 7.96 (s, 1H).

Wang403.50 5y CO0M 3 0.89 (d,3H), 0.92 (d, 3H), 1.89 (m, 2H), 2.27
S{q N } -2.37 (m, 4H), 2.44 (m, 1H), 2.69 (s, 3H),
\\lﬂi/o 3.10 (s, 2H), 3.91 (s, 3H), 5.20 (dd, 6.3 Hz,

1), 5.63 (m, 11D, 6.51 (d, 111), 7.91 (s, 11])
Wang417.52 oi\rCOOMe 8 0.89 (d, 3H), 0.93 (d, 3H), 1.55-1.64 (m, 4H),
P 1.97 (m, 2H), 2.07 (m, 2H), 2.46 (m, 1H), 2.70
5 '_”g?\ /\\/ (s, 3H), 2.94 (s, 2H), 3.92 (s, 3H), 5.21 (dd, 6.0
TR Hz, 1H), 5.69 (brs, 1H), 6.59 (d, 1H), 7.9 (s,

1H)

Wang377.46-2 O)\\Ycoom@ 8 0.88 (d, 3H), 0.89 (d, 311), 2.30 - 2.35 (SH),
sf\({q}o\/\ 2.67 (s, 3H), 3.88 (s, 3H), 4.94 (dd, 1H), 5.01
N (dd, 1H), 5.19 (dd, 1H), 5.76 (m, 110}, 6.50 (d,

150, 7.92 (s, 110)
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wangs I 7.60 1i? 5 0.94 (d, 311), 0.97 (d, 311) 1.25 (s, 9H), 1.69 (d, , pl
HN 314), 2.56 (m I11), 2.71 (s, 314), 3.89 (s, 3H), 5.24 COOw N (dd,
6.0 Hz, 111), 5.49 (m 111), 6.30 (d, IIl), 7.52 (d, 1H), 7.85 (s, I11),
8.17 (s, 114) Wang475.52 ) 1--) o CNO 8 0.95 (d, 3H), 0.97 (d, 311) 1.69
(d, 311), 2.08 (s, NH N 11 314), 2.42 (m 111), 2.71 (s, 314), 3.90 (s,
3H), 5.23..CO0M O W, (dd,. 111), 550 (m 111), 6.39 (d, 1H), 7.54 (d,

1H, H 7| 86pe197 (8. 18. (soonkld) Vg2 69.358, 092 81, 6HY4l.6&ls, 3811)79 |o. 95 (d,
314), 1.7 (t, 314), [2.30-Nq, NHtPR. 28y 243, (M B4 (o 24705 65 311) .
3.89 (s, B11), 5.24 | & o {125, Zadtin Mo, ) (5, 3525.6P o
\,L ?’““’”*ﬁ/ 2H), 3.91 (s, 3H), 5.19 (dd, 1H), 5.33 (t, [H),
N
' H 6.51 (d, 1H), 7.97 (s, 1H)
Ya0405.51 /\\[/9[\ § 0.89 (d, 3H), 0.90 (d, 3ED), 1.56 (s, 3H), 1.61
?N OMe | (s, 3H), 2.23-2.67 (m, 5H), 2.74 (s, 311), 3.89 (s,
9{%” o 3H), 5.05 (m, 1H), 5.20 (dd, 1), 6.45 (d, 1H),
AN | 7.94 (s, 1)
H
Example 9:
COOMe
Q :_L £D01, HoBT, molecular sieve OJVCOOMB
~ -
= DMF
S /N 4 R‘IZ"COOH [:"—-
8. N o
\;‘NHZ AL
N™ "Ry
14 H

17

Compound 14 (0.04mmol} was mixed with a molecular sieve (100mg) and HOBt
(0.04 mumol). The resulted mixture was added 2 mlL treated DMF, cooled in ice salt
bath (-18°C) and stirred for 10 minutes. Acid (0.045nunol) was added thereto. After
Stir was continued for half an hour, N-ethyl-
N’-(3—dimethy!aminopropyi)carbodiimide (EDCI ) (0.045 mmol) was added to the
systen. The reaction proceeded to react for half an our in ice salt bath, and the system
was heated to room temperature. The reaction was tracked by TLC. After the reaction
was completed, the system was diluted with 50mL EtOAc. The EtOAc phase was
washed with 100mL water and saturated NaCl solution 3 times respectively, dried
over MgSO;, 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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NaL- - - - - (dd, 114), 5.49 (in, 1H), 6.32 (d, 1H), 7.53 (d, I11), H 7.85 (s,
114), 8.17 (s, |H Wang515.58-3 . WN O -NHithe S NCOOVe Nr-- H 8 0.95
(cl, 3H), 0.96 (d, 3H 1.67 (d, 3H), 1.75 (d, 3H), 1.86 (d, 311 ), 2.51
(in, 111), 2.69 (s, 3H), 3.87 (s, 3H), 5.27 (dd, 1H), 5.48 (m 114), 6.42
(d, 114), 7.51 (d, 114), 7.84 (s, I11), 8.16 (s, Il11) Wang581. 64 ol y*N-c-o0
-NH4, e SNCOOMe 8. 0.94 (d, 31-1), 0.97 (d, 314) 1.66 (d, 311), 2.55 (m
111), 2. 70Cqmpowid, 3SeRc(s; [@hjula 4. Ha\lwmcmxlé(smﬂMmytwa 4.59 , 4 ?48(7 df!s ,
T f?%‘m%’ PR R R ECR (o Gl SR e by oy RPN
1.04 (d, B 1.67 (d, 3HN, 2.56 (i(n, 3H)HB.922s7 OHY, %.353¢dM, 113) 8887( &, 1314?“
( :
?:é‘g-%f"éoéﬂ;, ?_é‘é (SO & 07 o, o kit ool pnf )
1o, -"ecookoe) TH OO H 673 (d, IVIg)g(SQI 6 (d, 311), 1.66 (d, 314), 2.41
(m IH, [2.68(s 14)—3. 63 (S,..2 386 (s, 3E1), 519 (dd, 114),
5.47(m  14%§ne56>. %% (d, 15\, cbors- 7. @61 QIs(g H), 7,452, H7 (7. 181, 269 | 111),
8.15 (s, {114) V\&ngSOl.SGEL%f/--E- "N Z%GHRC% ; “ﬁH)% (ga %ﬁ%.ﬁf? 1@( ,20684
d, 314),/ 0.96 (d, 3H0,.4.48 (m 114y T ga@ E, R e o G .
Es, 3H)) 3.87 (g 3H) ,s5N24 (dd, HiYdd.SHB8 §ip (Ak)IH)68.8D (dd,1H)I 9.5 1 7. 54 (d,
I11), 7.84 (s, 1H), 8.\_1 "S)STN H Vang51s- 5prdy My -
BOH‘iN 7
Wang429.49 % o & 0.97 (d, 3H), 1.02 (d, 3H), 2.62 (m, 1H), 2.69
0.
¢ N ome | (s, 3H), 3.89 (s, 3H), 4.03 (s, 3H), 5.49 (dd,
>¢f”o onte LH), 6.99 (d, 111), 7.05 (t, 1H), 7.44 (dd, TH),
ﬁ%§ 7.96 (s, 1H), 8.16 (d, 1H), 8.70 (d, 1)
Yaod1s g% 8 1.00 (d, 310, 1.07 (d, 3H), 2.52 (m, 140), 2.73
/\ﬁu oMe | (s, 3H), 3.94 (s, 3H), 5.40 (dd, 1H), 6.90 (4,
,f 1H), 6.99 (d, 111), 7.22 (d, 1H), 7.42 (¢, 1H),
Y%l on
H@%} 7.53 (d, 1H), 8.02 (s, 1H).
Wang577.72 2 & 0.94 (d, 3H), 1.01~1.06 (9H), 1.45 (s, OH),
o 2.39 (m, 1H), 2.66 (m, 1H), 2.73 (s, 31T), 3.94
\?g""\gjjs (s, 3H),4.90 (m, 1H), 5.15 (m, 1H), 5.36 (dd,
é‘ NHBoc 1H), 7.93 (d, 1H), 8.01 (s, 1H), 8.04 (s, 1H).
Example 10
O./é‘_/o O/\gA{O
= N DOMe -
S =N LIOH /H,0/MeOH S”‘*[/L N~ oH
>- Z P om » E-No
N”/ . © }, OMe
DR J%
- ;N
18 19

Compound 18 (0.063mmol) was dissolved in MeOH / HyO (0.8 mL/ 0.2mL).
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COOME 80. 93(d, 614), 1. 67(d, 314), 1. 96(m 214), 2.16-2.32 (4H), 2.44 (114),
2.69 (s, 311), 3.09 (in, I11), 3.88 (s, 3H), 5.22 (dd, 1H),5.52 (m 114),
6.16 (d,1H), 7.52 (d, 114), 7.84 (s, 140, 8.16 (s, 1H)  \Wang555.58-J o S(?
r-r, zI| FCOOW 8 1.02 (d, 314), 1.04 (d, 3H), 1.68 (d, 314), 2.64 (m
114), 2.70 (s, 311), 3.88 (s, 311), 5.46-5.54 (in, 211), 7.15 (ddd, 1H),
7.26 (td, 1H), 7.38 (dd, | H), 7.45- 7.51 (m I11), 7.52 (d, 111), 7.87 (s,
111), 8. 06Af&dhe dslitedBohlioh Svas ddctdd MRNOR2&Ln :kesbdllh 1@1&?‘!& 25 1r;lmw 8 0.94
(d, 311), 0.95 (d, 314), 1.55 (m 314), 1.68 (d,

2. 47 (m 1was gdde@ il@:netcé Mhel dystein, was H@tefisp 13y 101ﬁpe829u1(csumc8}3:119,,anﬂi t]ﬂz4 (dd lH) :
5.49 (m 111), 6,26 (d, 11-1), 7.53 (d, 1I-1), 7.84 (s, 1H), 8.17 (s, 111)
Wang543. eée%ﬁ@w‘W“1“%NHi8Y|&itaﬁw%t@3ewgsleﬂm maggop) was completed, the) | 0. 95

(d, 3H, 4 1.68 3 7 1.88 (m
241, ) o %‘%(‘%11 ‘;nl%ﬁ“% “g“r&iﬁg RORER “&%ﬂ‘)’ gﬁ%“”é@‘d fé&qéici%%’ 5.24 (dd,
11-1), 5 40K mcllt&tiacﬁwlzafﬂﬁdud}&cl )11he 701%‘?1‘11(.( Ghasél‘ﬁfe)s’ wihs é],@é { $imel lv!u)y 8.17 (s,
141) Exanple 12: 6ol ) was dissolved in Cl-12Cl12
(5 m), rrdtu(zrb@il Tead’lj dv mdaefesMIg,SObahdm (,-5(118@)1 waé\f:drﬁtntﬂa@:drtb Rbi@Syroduct

N- net hyl - hol i ne 0.075 mml ) and isobutyl chloroformte

(Cl coo Bu)19(( Lol RN T olﬂaef vang aererpundrevee ayithesived by, thyere wethed. was
proceeded for half an hour, conpound 20 (0.05mmIl) was added thereto. Stir
was conti nuedp,pandidg he system was heated to roomterrper ature ar adually The
reaction bgLIFI:G he rea hed _ atter the
reaction m;;'&%ﬂ‘?ﬂl et e>UPRA? eact artII\mRéQWE%QjW@NaE OAe The ¢rgani c
phase wag washed w t h} gatiyiat ed salit solution, dried over My504 and
concentrdted. The nmix urp was purified thr ouah col um._chr omat ograph

(pet r ol eynVerét-#6 et hy acﬁé _t,<oe (voPuUm2 (4 3k1},d.07 &) PIH..6btrai HDpRgdict 22
(Wang529.|161-2). The y eI 6k 50% I ) t hesi zed
by the sdne et hod: Z Y {heyd ol §911 119, SITRAUNES, Y& &, Tt
ba ﬁ% pe 7.1 (dt, 1H), 7.48 (td, 1H), 7.99 (s, 1H), 8.22
- (dd, 1), 8.75 (d, 1H).
\g o 5 0.97 (d, 6H), 1.60~1.89 (8HD), 2.4 (m, 1H),
S/fjﬁ NoH | 2,62 (m, 1), 2.75 (s, 3D, 5.26 (dd, 1HD), 6.26 (d,

EZN"&) 1H), 7.97 (s, 110).

Wang377.46-0OH

Wang389.47 5 0.94 (d, 3H), 0.97 (d, 3H), 1.88-1.99 (m, 2H),

O™ 0
g N or 1231233 (m, 2H), 2.37-2.44 (m, 2H), 2.46-2.53
=N
>Z 0 (m, 110), 2.75 (s, 3H), 3.14 (s, 2H), 5.24 (dd, 11),

5.67 (m, 1), 7.98 (s, 1),

Example 11:

KA

e~

o N ° NalC0; BLOACI,0 /%/!L ’R/
M:ei.-N N-_/e . coc ﬁe \8
s,r"’/N COOMe Rig -

SN o
NH2 \}N)kﬁm
H

20

Compound 20 (0.05mmol) was mixed with NaHCO; (0.5 mmol). H;0 / EtOAc

(0.2 mL/0.8 mL) was added to the resulted mixture, and acyl chloride (0.075mmol)
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Tabl e 1-12 Conpound Structure forrmula 1 NVR (CDCI 3, 300 Mlz) dat a
WAng529.61-2 Y'''' 1?2 ot ANNO .-NHN COOMe (1 ---N-"-"-"-","-- H 6 0.92
(d, 311), 0.96 (d, 3H), 1.68 (s, 311), 1.69 (d, 311), 1.80 (s, 311), 2.50
(n, 111), 2.71 (s, 311), 3.03 (d, 214), 3.90 (s, 3H), 5.22 (dd, 114), 5.35
(In, 114), 5.50 (m 111), 6.47 (d, 1H, 7.51 (d, 111), 7.86 (s, 114),
8.17(s, I11). Wang501.56-2 k O'7NrO NH? coone o r, N--N-A---'" H6 0.94 (d,
3H), 0.95 {8 ad?d® i1y &8 pfMual 2 ( 08 (ddd,
211). 3.89 (5 311) 5[;20 %H)fhe %aaétz?n( s égm?x)vhed aiteplh%gr gé@%wcg’m 6. 42
(d, 141), %hﬁ@n(v@,s dililnl)l with 1&8)/\@5ancﬂ.llhéhqu@uiﬁha(s& wai&ﬂl}aatc&i\&ﬂgﬁﬂs%ﬁﬁ ONO NHN
r-s NCOOME 0 --(LWIiN------ <" -

80. 84(d, 31“9“0%%%913@9)\”@0 sgpb!ng&mfaﬂzedsbumcwnie stuyted a@Dsolwion3H) , 3. 89

E?n ?T)l) , cg% V&Ij 1\;[%_!%(?4), anfg%g-zsggﬁnt I\%b c,on?créxgth li%?l I 15{[urc8wj156&) lgfml(l I145 5.81
VaNg543. 642 uph Bollnn @m{&l raphy(petroleum ether/ ethyl acetate (volume ratio 1:1)) to
obtain product 21 (Wang537.59). The yield was 75%. The following compounds were
synthesized by the same method:
Table 1-11
Compound Structure formula '"H NMR (CDCl;, 300 MHz) data
Wang537.59 J ON-’L’,-O 6 1.01 (d, 3H), 1.05 (d, 3H), 1.68 (d, 3H), 2.59
{?N Ry (m, 1), 2.7 (s, 3H), 3.88 (s, 31), 5.46 (m, 1H),
jsf ) SN 5 49 (m, 1H), 6.97 (d, 1H), 7.41-7.54 (m, 4H),
N 7.81-7.83 (m, 1H), 7.82 (d, 1H), 7.87 (s, 1H),
8.17 (s, 1H).
Wang531.63 0)&7/53” 1. 5 0.86 (m, 3H), 0.96 (d, 6H), 1.31 (m, 4H), 1.63
s’{;N H N ;OOMe (m, 2H), 1.67 (d, 3H), 2.26 (t, 21, 2.46 (m, 1H),
N /‘“N'?\/\"’\ 2.71 (s, 3H), 3.90 (s, 3H), 5.25 (dd, 1H), 5.50 (m,
' 1H), 6.26 (d, 1H), 7.52 (d, LH), 7.86 (s, 1), 8.18
(s, 1H)
Wang517.60 s . § 0.94 (d, 3H), 0.97 (d, 30) 1.25 (s, 9H), 1.69 (d,
g{.N N ome | 3D 2:56 (m, TH), 271 (s, 3H), 3.89 (s, 3H), 5.24
W}ﬁ?y (dd, 6.0 Hz,11), 5.49 (m, 1H), 6.30 (d, 11}, 7.52
(d, 1HD), 7.85 (s, 111, 8.17 (s, 1H)
Wangd75.52 /“\\E’J?N’k,fo 8 0.95 (d, 3H), 0.97 (d, 31 1.69 (d, 311), 2.08 (s,
éNN H N ::OOMe 3H), 2.42 (m, 1H), 2.71 (s, 31, 3.90 (s, 3H), 5.23
A (VLN/% (dd, 1H), 5.50 (m, 1H), 6.39 (d, 1H), 7.54 (d, 1),
H 7.86 (s, 111), 8.18 (s, 1H)
Wangd89.55 . /gN_ 1, §0.94 (d, 3H), 0.95 (d, 31), 1.70 (t, 3H), 2.30 (g,
ﬁj‘h’* Hod 2H), 2.43 (m, 111), 2.70 (s, 3H), 3.89 (s, 3H), 5.24
o M| (dd, 1H), 5.49 (m, 1H), 6.32 (d, 1K), 7.53 (d, 1H),
R 7.85 (s, 1H), 8.17 (s, 1H)
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1.60 (s, 314), 1.64 (s,
2.70 (s, 3H), 3.89 (s, 31-1),
6.31 (d, Ill), 7.51 (d, 1I1),
r/ NO COOw .*) 0 fil K
1.69 (d, 311), 1.92 (n, 211), 2.29-2.39 (411),
3.12 (s, 214), 3.89 (s, 311), 5.23 (dd, IH),

d, 11-90.97 (§OH;M, 961H 1) [(6B6l, GH), 114510,

6.2
?ﬁ? 5 ook, 86 38l G gy
2

31-1), 1.68 (d,
5.09 (m
7.85 (s,
8 0.92

2. 49
5. 56

8.17

H8 0.94 (d, 614),
2.44 (in, IH,
5.49 (H, 111),
Wang541.62 -11H

N),

3H) 2.28-2.38 (4H),
1H), 5.24 (dd, 111),
I11), 8.16 (s, 111).
(d, 311), 0.96 (d, 3H)
(in, 110, 2.71 (s H)
(m 141), Bhagﬂéﬁﬁ?ul)
(s, 110 Vang555. 65 o
3H), 1. 57-/1. 65 (i n, 4x4¥

2.51
5.51

(n, 111),i 2.71 (s, 314 211337@,&9) 637((31141)1) 55182, 1H§ids4zkdh)

(dt, 111), 5.70 (m {r -1

N =

8.17 (s, | Exanple 13

Conpound

T BB BB T i Sloottbn &

nol ecul ar| Wh@e1.6400
added 1 nl, treated
m nut es. [Subsequent|

mg) and HOITt (0.
]w:;%ﬁﬁﬁ Ebln(l
Rpdline/37 (

Ed4 F@T@H) 0, 9*7?@ 3'.’[@%%1(8031{? %Bygﬁ

ce sa dstirr

d[ﬁzéﬁﬁtﬁ‘hﬁmﬁ%gﬁﬁdéﬁ) t4i&r e4.87 (Aflt

WwWas
fior
er

10

stir was |conti nued fors whf an Rele, 4.59

N- et hyl NI( 3- di et hyl a
to the system The r
bat h, ang
reacti on [was_conpl et

the systemwas heated to QoM

Bropyl) car Hoart i de PESE 7% 626555 i 348 |added
aa-thon proceedgdH)o7288c (hHy, hal fd, AH),0U87 (v liHgg salt

df erature gradually. After |the
ed,

phase wag Washied et
respectively, dried
m xture was purified
acetate (volune rati
was 97% |The fol | ow
1- 13 Cony
tr'l NH
(d, 3H),

oN-cto H h_|
1.04 (d._ 3H

pound St ruct ur

t he system vwas ed wi th Et OAc. The organilc
h watjer? nd sat yrsat. e(oi(ck\lam $.04 wd, 1, 3.6V I(AESH), 2.56
3veP§W6

d|the sol d. The
: S@f{(iugh of o |65 AL BN POk SRl oD Gchal .
O e

fto SEPRim Qo @dugt), 237 ((M\aﬂgaﬂ;@o%a uI)ha w
ng

nds were synthe5|z sanme net hod
f'or la |11 |KiR EpEes; 7. @%?/M—Tz%f* GratlADVBAG 725, 84 4

e COOVe s NHBoc aHg. 93 (d, 311), 1.00 (d, 314), 1.03
144 (q Q11), 0 (d, . 31-1), 2.38 (m _111), 2.72 (s,

et hyl
eld
Tabl e

311), 3. 90VqnesSka)
(m 1H),

IFl) \Wang653. 71 |7

7.52 (d, 1H),

111) | 050144, dF)1 0.8 (d,51871.66i(d, 3HEPAIS. 50

; (n71 P9), 6%hs (!3r): 383 03 245 3.84 ¢ ki §- 18(s,
519 (dd, 1H), 547(m, 1H), 625 (d, 1H),
7.25-7.36 (SH), 7.52 (d, H), 7.81 (s, 1H), 8.15 (s,
1)

Wang501.56-1

8 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, 110, 7.54 (d, 1H), 7.84 (s, 1H), 8.16 (s,
tH)

Wang515,58-1

5 0.93 (4, 6H), 1.67 (d, 3H), 1.96 (m, 2H),
2.16-2.32 (4H), 2.44 (11D), 2.69 (s, 31D), 3.09 (m,
IH), 3.88 (s, 3H), 5.22 (dd, 1H),5.52 (m, 1H),
6.16 (d, 1H), 7.52 (d, 1), 7.84 (s, 1H), 8.16 (s,
1H)
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coonme |'?

914),

8.18 (dd,
N9 (. H
3H),
(ddd, EH)
8.20 (dd,
(0.023nnD
The resu

(-180 an
(0. 023mMmmo

N-ethyl N +
to the syst

bat h, the
reaction

phase was
respectiv

m xture was purified

acetate (
fol |l ow ng

1.70 (d, 311),
(dd, 111),

2. 68-

".---Nr-- IHBocHN 6 1.04 (d, 311), 1.06 (d, 314),
2.67-2.72 (m 114), 2.72 (s, 311), 3.90 (s, 311), 5.39
5.51 (m 111), 7.42 (cid, I11), 7.53 (d, 1H), 7.81 (s, 111),
111), 8.86 (dd, 111), 9.08 (d, I1-0, 11.01 (s, 1H). Wang538.58 S
Nl ) boom 61.04 (d, 314), 1.05 (d, 31-1), 1.70 (d, 314), 2.71 (s,
2.74 (m_111). 3 89 (s, 314), 5.45 (dd, 111), 5.50 (m_ 1H), 7.47
7°8Q I&)1,027(d817HLt1d)4 (dl BYD), 18681(7, GH), 2144 ,
%;«‘T»‘kj'

A o Al el o oo
utes Su

% ol ) .
Af ter

1.50 (s,

t Ti¢arad (&M/ mmlzescttd M, G@%SS{&H tirhat h

O SRamL BT Tt 1. Pl £ aMDiour

boeld {140 dg, £ FO! m)(o 025 nmmol ) was| added

to react for_half _an hour in icle salt

roBAf téniter APaKé Fhaddal(ny 30nflt@r| t he
has conpl et ¢d, e ys

ilc
washed with er andisaf. ratgg hggflsoluf5§26§¢7g 1HfQﬂﬂ
ely, dried ov% BuSO4, “and |t(ve 15 /8hts, Yidls 38005 8H), rsazmedki IThe

gugh col um it g rgg@mﬁg Igi @ﬁ@?#@(

)) to obtailn
synthe5|zeoib9 smee§aﬁp neth Table 1-14
(1) )

action pr oceeded

V\/aé"\b‘ea ed to

Vs €em

n“Vepe28Pdile

A

et hyl
vol une rati
conpounds

Conpound
0)"")-5?N
(d, 311),
(s, 3h),

(br, 114)
A A
3M, 1.39

T

1.44 (s, 9l4
rﬁ

I(}m R 496@% 3H),, 1?7 ?nlf £19), ) (m
4.18 (d, 21
60 (d, 3FI),

2D 920&@4}5)52 41@;12 ﬂ&ar?gab@, 28|,
2) NI 4Boc( )3 982(31 1‘1%09@4 &1018Y 5(4@ (m3%r§}9 6 22@ é(ge

311), 3.8

7.57 (d,
2.|4 2.58
1 (t SFD B.64 (s, 3H), SH}Q HB 41 (

1H), 7.41
QO st-'cN

4. 9@)1)(71”53 lIdI I'U)I): 78434 I(Im
} VﬂllUU‘-{-U

(m 17, 7.56(d,1H) 784 (s1tH) 8908 (s;—1t

NH 41-7 /
Example 12:

e)ylk

S 4N
\TINHQ

20

=! / NMM, CICOO Bu / CHLCl,

COOMe

OH
o]

Ry

Acid (0.06mmol) was dissolved in CHyCly (5 mL), and cooled in ice salt bath
(-18°C). After 10 minutes, N-methyl-morpholine (NMM) (0.075 mmol)} and isobutyl
chloroformate (CICOOBu) (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 {racked 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 MgSOy4 and concentrated. The mixture was

purified through column chromatography (petroleum ether/ ethyl acetate (volume
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s NFIN -NHBoc(.) )5 ?MCOOC 60.90 (d, 3H), 0.99 (d, 3H), 1.43 (s, 914),
1.59-1.69 (m 6H), 1.63 (d, 3H), 2.29 (1, 2H), 2.48 (m 1H), 2.70 (s, 3H),
3.37 (m 2H), 3.63 (s, 3Fl), 4.95 (m 1H), 5.27 (in, 1H), 5.44 (m 1H),
7.01(m 1H), 7.53 (d, 114), 7.84 (s, 114), 8.10 (s, 1H Wang632.26 'c()/
0'1\t-j-0 -NH1414, ? r->--ri S NLIN - -NHBocC) )4 MeOOC 6 0.86 (d, 3H),
0.95 (d, 311), 1.39 (s, 9H), 1.59 (d, 314), 1.55-1.65 (m 4H), 2.29 (t,
214), 2. A3afie 1 Ilolbtaid IQJﬁu((tSH ) 529% 1 ﬁm %11,13\)/ 5%0/ Il SoliFddd » 490 (m
11-1), 5.33 (d. )1 5 39 (4% 553 g s v he Dollame » 20 o) ()
114), 8. oazo(rsaomicns@erc mﬁgﬁ'z@ia&hém& tﬁethod N-O N H |q r-- S, ,Ni-1le
“NHBocC,) )3 Me0OC 6 0.87 (d, 314), 0.96 (d, 311), 1.40 (s, 911), 1.60 (d,
3H), 1.87 (mT%%éLE»’i 2.32 (4 2H), 2.44 (m 114), 2.66 (s, 31-1), 3.41 (m
2H), 3.6 ‘1T 4.91 (m. 11-1), 5.30 (m_11-1), 5.40 (m_111), 7.11
(br, in),| GoBpoynd "1 8§l‘ucﬁ1r8®r(rsl,!al mszmaa)(cs,sonmyz) daxanpl e 15:
Acet oni t riid (-0 08P —wass-di-ssot-v -and
added but ywifésﬁi)'g?ni r@g‘rﬁlpJH%N The rddct tht|es.
Compound |26 (0. 08mmo ) ¥ added to tglng sg@@em) @rgd(lﬁelle_;&tgqm(y\@g) ganduct ed
at -78 t.| The reacti onéwas quencioed |wi saturated 1\ 1H4Cl after an hour.
the reactlant was extfacted with Et Oﬁc,(d %ﬁl)r éd’ v e, Rgsid. AR chrieent-at ed.
The m xtdyre was puri dat hr ough coliymy @@rlw,g);g(da@h¥ 7(gqe(tdr pﬂ[)el:yrg6qgker/
ethyl acdtate (volune ratio 1:1)) tq obtain product 2 yie
56% 111 NIVR (CDCl 3, BO0O M—lz) 6 1.04 (léﬂ) %H’}(s o7 (d, 314) 2 58 (rn 111),
2.74 (s, [Tarbbor 9637 5747 T
7.83-7.86 (214), 7.9 ! (s,f\w SExaml e o4 @ 5% (R T g R it
CH2Cl 2 OBt k- Br 0 r*" H pg IH), 2.70 (s, 3H), 3.08 (ddd, 2H), 3.89 (s, 3H),
\S;" 0 SOOMe | 5.20-5.28 (3H), 5.49 (m, 1H), 5.96 (m, 1H), 6.42
/"\\/\\.%‘
N (d, 1H), 7.52 (d, [H), 7.88 (s, 1H), 8.17 (s, 1H).
Wang515.58-2 )\ ? % o 5 0.84 (d, 3H), 0.95 (d, 3I), 1.68 (4, 31D,
o NN
gN H M 2.39-2.47 (5H), 2.70 (s, 3H), 3.89 (s, 311), 4.99
-
sV o COOMe (4, 1H), 5.06 ( d, 1H), 5.24 (dd, 1H), 5.49 (m,
~. T
H 1H), 5.81 (m, 1H), 6.35 (d, 1H), 7.52 (d, 113),
7.85 (s, 1H), 8.16 (s, 1H)
Wang543.64-2 n ‘?N &/o § 0.94 (d, 6H), 1.60 (s, 3H), 1.64 (s, 3H), 1.68 (d,
fNN BN Coom 3H) 2.28-2.38 (4ID), 2.44 (m, 1H), 2.70 (s, 3H),
5.5 e
DO 3.89 (s, 3H), 5.09 (m, 1H), 5.24 (dd, 1H), 5.49
3 (m, 1H), 6.31 (d, 1H), 7.51 (d, 1), 7.85 (s, 11D,
8.16 (s, 1H).
Wang541.62 Y ? L. § 0.92 (d, 3H), 0.96 (d, 3I1), 1.69 (d, 3H), 1.92
N™ ™.
F(" H oy (m, 2H), 2.29~2.39 (4I1), 2.49 (m, 1H), 2.71 (s,
5N . COOMe ]
N ) 3H), 3.12 (s, 2H), 3.89 (s, 3H), 5.23 (dd, 1H),
H 5.56 (m, 1H), 5.65 (m, 1H), 6.46 (d, 1H), 7.50 (d,
1H), 7.86 (s, 1H), 8.17 (s, 1H)
Wang555.65 D . . - -
n O/L“T)\N’LH/O 6 0.91 (d, 3H), 0.96 (d, 3H),1.57-1.65 (m, 4H),
N Ry 1.69 (d, 3H), 1.99 (m, 2H), 2.07 (m, 2H), 2.51 (m,
S"NO P COCMe i ‘
\;\NJ\/\) 1H3, 2.71 (s, 3H), 2.95 (s, 2H), 3.89 (s, 3H), 5.22
H
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Sy /Z- \-=N N COOEt 30 Compound 28 (leg) was m xed with K2CO3 (I0eq).
The resulted m xture was dissolved in 50nL CH2C12, and conpound 29 (1. 1leq)
was added thereto. The progress of reaction was tracked by TLC. The
reaction solution was concentrated, then purified through colum

chromat ogr aphy (petroleumether/ ethyl acetate (volume ratio 5:1)) to
obtain product 30 (yield 60%. The follow ng conpounds were obtai ned by the
sane net hod: Table 1415 Conpound StrL{ddi,urlé),fSoSrIn(dt,alLI)l,Blsl.?’P&Il\(?,(IGJ%GGBQ é&%g l(\/Hz)
dat a Wang240 Ns {61.41(t, 31-1), 4,4 h(% ). 8. S,
1H), % th.(ss ($, 114). Wang254 Iif)’-%ﬂéﬁf;’iﬁws%l(?’é 18,'137#1)1,}2)2.78 (s,
3H, 4.34 (q, 2H), 8.20 (s, 111), 8.85 COCEt (s, 1}-0, ExanpleI7: b O
Bz 00 Bz 0 C E‘x}ﬁﬁxp{e%:}' N NYLN-(COR6 N'---1(0 Re HOH HO'.-- HOHHO

O

: .
gﬁiﬁ’gf{o% ) Jﬁj EDCY, HOBT, molecular siwe}- %ﬁ“ {:LEO{OW
HBoc

o B

o]
=
M=
- N

Compound 20 (0.023mmol) was mixed with a molecular sieve (100mg) and

N
H
20 7 23

[HOBt (0.023 mmol). The resulted mixture was added 1 ml treated DME, 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’—(S~dimethy1aminopropyl)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 graduaily. 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 MgS0y, and the solvent was
concentrated. ‘The mixture was purified through column chromatography (petroleum
cther/ ethyl acetate (volume ratio 1:1)) to obtain product 23 (Wang715.84). The yield

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

Table 1-13

Compound Structure formula "H NMR (CDCl;, 300 MHz) data
Wang715.84 OJ\\“T/(QN’[\;O 8 0.93 (d, 3H), 1.00 (d, 3H), 1.03 (d, 3HD), 1.04
S,XN N oH N\é - (d, 3H), 1.44 (s, 9), 1.70 (d, 3H), 2.38 (m,
\;“N%"s 1H), 2,72 (s, 3H), 3.90 (s, 3H), 4.90 (m, 1H),
ot NHBoc 5.14 (d, 1H), 5.37 (dd, 1H), 5.50 (m, 1H), 7.52
(d, 1H), 7.88 (s, 1H), 7.90 (d, 1), 8.03 (s, 1H),

8.18 (s, IH)

38



35 d 34 a: TFA(trifluoroacetic acid), pyridine, CH2C12; b: 4NHC

/ di oxane, thiophine-2-formc acid, EDCI, DVAP, DVF, C.IBX, toluene/ DMSO d:
PCCI 3 Compound 31 (1.24g), conmpound 32 (0.82 InL), pyridine (1.61nl)
and 100nmL CH2Cl12 were m xed, then TFA (0.75nlL) was added thereto at -10C.
The reaction was conducted for 2 hours while maintaining this tenperature,
then the systemwas.heated to room.tenperature to react. The progress of
reacti on Wanaadked byd)]YLCjz Epe r ealct 1.6 (& St 1.oM(dwaH), cloficentiiatigd ‘and
di ssolved in 150 m . Et h WlthIN
hydrochl aric acid (3)m_) The EtQAC [P (ﬁaggf\%a(’tjb?ezg a]t}@dﬁnl%ﬁ %?)ggﬁ phase
was washed 3 tinmes w h%@rrL sat ur at|gd NGCE.38 addytiiigns.s dimetHpver (M;'%Oél and

t he organi c phase was~eoORn r at ed. T ur e col um
chr omat ogr aphy (pet r pl eufiwether/ et hyl Sa?é?é‘fel%()avl\%ghﬁ% gr §- gg %Di %J?t 0
obtai n cgnpound 33 (l 25 g, yield 66%ss (G@ninLK)’l@t;@3II([ﬁ5QUD%_ YES mxed Wi th

sol uti on {F—+)of—4N-di-exape-i-n-hy rgfqernﬁc;hl_or_l_de he._progregss of
reaction M@gﬁl’j%gtﬁ(ed by ]l;;z frer t|RelPeebHbr (Weld: Jhpl 78t Rdl eact i on
sol ution jwas concent rat A 00 T\?I n tépeﬂbntz%gqe]ql@r%qéaﬂ@g '(Qgﬁ/&”?qu"te was

m xed w tth thi ophener 2, om c P (42 np)
and pyridine (0.3nL fﬁu{f ddddded-ither.et. 7. 4heldd elébt 7.6h (dvas
conduct ed at roomtenp 8, and tir actd on was
conpl eted, the system dilAted wi tlzﬁ’lgg6?r{1@’&4%”@11{”%:%6[%@ ﬁt{ ase was

washed 3|tines with 100 nL water and 850rftd,d&b, .Gl {@dd, Naxg1s. %oddutﬂl)on
respecti vely,—dri-ed-over MyS4, andlt.he organi c phase was _concentrated. The
m xture was purified through col um chromat ography (petrol eum ether/ ethyl
acetate (vol ufsampleilé 1:1)) to obtain conpound 34 (220ngy). Conpound 34
(90ng) was mxed with IBX (77.5 ng), the m xed sol vent of toluene/ DVSO ( 1
m./ 0.5 nL) was addedi’t ereto. The reaction was gondudted for 2 hours at
50C, the solid wa ?ED hHOAT r at i on! i
with 100 ni et hyl sh'é’éP JrBigvesDM 5

st ted NaHOCB

solution, dried Myai i He organi c phase conc ted to obtain
conpound 35 (80ng). Conpound 35 KErgPObles mi xe ng@ 3 (0.5 n) and
heated to 80C. eNpBegress of reaction was trhck TLC Subsequent |y

t he reaction sol uti ompgwas poured into 50 nL saturat@d sodi um bi carbonate
(NaHC®B) solution of 0C. POClI 3 was renoved. Then the reactant was extracted

with 50rrLe ac shd3tl s with 50 rnL saturated NaCI
sol uti on, é” 8V5f5€/é§8% WHeMBeg atifica prialapgicve hswp raatled. The

m xture V‘@%)H% h bhd ﬁl,%otl)h ﬁﬂ!ﬁ’g&uﬁ&i @muzg hr.Q qgﬁe%glr ;%E'I}Qd&ﬁ% g,lfs(%%gdet her/ ethyl

acetate (volune ratio Tabl e6
Conmpound Bt rshi€ bath €- IfS?II)mmHa;ilfﬂcci\'W 1@%5 300l l)iy,dgﬁﬂf@necl%é%aﬂese%%r ? OEL N

.1- Bz 8 1.47 (t, 3H), 4.20 (q, 214), 4.26 s, 11-1 8 (s, 1H, 7.11
(dd, 11-1§0.023mpmlY was addey thepetp.7A Rer3air (s c@xmm)x;d iibr%l-fzmll:ﬂ)u(m} @), 7.45 (d,

11-1 7. .14 I 0002, CH2C12 R6 2. RXR 37
Corrp2)und I§7(3(‘I?Wré’|y “mlﬁygpﬁﬁﬂ)féﬂmﬁh &Pr-Oni Og??‘ét‘ﬁ&’ﬁa was, gdeg ‘@x%}PyI chl ori de
was addedsy&ﬁﬁ{ 40 u,aIE Foﬁa%h'cd’iﬁqo %tf& ;f'Jrethi‘aan #5864 OYtenr Q' 91&61 {f]‘f or oom

tenperature. After t eaction so ron"was rotary dr'i 8 met hane
was addedsysier eisheatch @ robubtchpeaRird QREMABNE WARE %A&% waY dogifpidiie resul ted
m xture was stirred for several hours at room tenperature, Wat er was added
t heret o, ERtsyHen é@ﬂzilhltedﬁsﬂw EtOdi.cHleometrixaplese Fhe vesiganivich phase was washed

2 tines vmtdh | N hdylg(g‘ oric acid and. 1 tines with saturated salt water,
dried oveP“NGEHHCd B3 OBﬁdHﬁ?sde%ﬁévéfyv\/ﬁéc%@ﬁEM&Spaﬂt@éfth BavVH xt ur e was

P s o VA QARG S QTRL SOLERI LD O] oR i R bRl oy T

fol | owi ng conpounds were syn sized

?8 rrp(iu nd 6@%&%&1& Eé%nf/ @ﬂ%m-ﬂj@t(aﬂej(véluh%%do%}ﬁ) o3P th’éét 29 %ﬁ\%{lﬁ§ Bah 7, C;-llz 1. A CI3|)2

.64 (d, Hhe f@ll@mﬁg co@pdundy w4 syithesiltlby the same method

Table 1-14
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I\

= 3.3 Hz, 211). C267 0 Csi Y 1.01 (d, J - 6.6 Hz, 6H), 2.02 (m
(d, 1 - CONIl 17 6.9 Hz, 211), 5.60 (bs, 214), 7.43 (d, J

1), 7.88 (d, 1= 3.0 Hz, 1ft). C343 s (s :Cl 1.02 (d, 1= 6.6 Hz,
(m 1H), 3.31 (d, J - CONHPh 7.2 Hz, 2H), 4.64 (d"l = 6.3 Hz,
4 (bm 414), 7.85 (d, .1 - 3.3 Hz, 1H). C295-3 (s-411 s 0.93(d,
,.6H)., 1.90 (m. 1 11), 2.84 (d, 1=6.9 o Hz. 2H). 3.02 (s,
3Fpmpgush ( Jiructiref@n@la | NH NMRz(CDIGY, 300 Mi2z)(dja J= 3.0 Hz,

6-6—Hze—GH);
:7)

--s”f%gza'( FIRATT7 S e P RD MR TN el

CRSR
3965145 | = 12t L ah
N H kg | 3H), 249 (m, TH), 271 (s, 3H), 3.76 (s, 3h), 4.18
SN H) "0 1 (d, 211), 4.49 (m, 1H), 5.26 (m, 1H), 5.45 (m, 11D,
-—_~NHBog¢
{) MeOOC 7.45 (br, 1H), 7.57 (d, 1H), 7.87 (s, 111), 8.14 (s,
1H).
Wang604.23 i 7/,(3 R 5 0.87 (d, 3H), 0.96 (d, 3H), 1.39 (s, 9H), 1.60 (d,
Q N7
/N H IL{ 3H), 2.46 (m, 1H), 2.58 (1, 21D, 2.66 (s, 3H), 3.61
S\TNNIIB Hy j;) (t, 3H), 3.64 (s, 3H), 4.90 (m, 1I1), 5.34 (m, 1H),
.~ NHBoc i
v MedoC 5.41 (m, 1H), 7.41 (m, 1H), 7.56 (d, 1H), 7.84 (s,
1H), 8.08 (s, 11D)
Wang646.28 S 8 0.90 (d, 3H), 0.99 (d, 3H), 1.43 (s, OH), 1.59~1.69
N 45 (d, 3H) (d, 3H) (s, 9H)
N H M (m, 6H), 1.63 (d, 3I0), 2.29 (1, 21), 2.48 (m, 1H),
~ -
SVNH H&q )O 2.70 (s, 3H), 3.37 (m, 2H), 3.63 (s, 3H), 4.95 (m,
~_ANHBog 5
7 MeOOC H), 5.27 (m, 1H), 5.44 (m, 1H), 7.01(m, 1), 7.53
(d, 1H), 7.84 (s, 1H), 8.10 (s, 1H)
Wang632.26 L9 1 8 0.86 (d, 3H), 0.95 (d, 3H), 1.39 (s, 9H), 1.59 (d,
O N0 .
oM N/ | 3H), 1.55-1.65 (m, 4H), 2.29 (1, 2H), 2.43 (m, 11D,
Fﬂ:"‘ == .
SN m\? O 12,65 (s, 3FD), 3.51 (m, 210, 3.59 (s, 31), 4.90 (mn,
\'J—NHBOC P
T Me00C 1H), 5.33 (d, 1H), 5.39 (m, 1H), 7.09 (b, 1H), 7.57

(d, 1H), 7.81 (s, L), 8.08 (s, 1H).

Wang618.25

8 0.87 (d, 3H), 0.96 (d, 310, 1.40 (s, 9IL), 1.60 (d,
3H), 1.87 (m, 2H), 2.32 (t, 2H), 2.44 (m, [H), 2.66

S\y:: ]-H)ITO (s, 3H), 3.41 (m, 2H), 3.61 (s, 3H), 4.91 ( m, 1H),
~-NHBoc {13 ‘
MeOOC 5.30 (m, 111), 5.40 (m, LH), 7.11 (br, m), 7.54 (d,
1H), 7.82 (s, 1H), 8.08 (s, 1H).
Example 15:
:\\.?qﬁo*\"e L2 en
/ fﬁ CHLCN, n-BuLi ./ THF, (}RN
S N » é‘
N “Ngt.v\/*\j o L~
Ho %: L
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1H), 7.44 (bs,1h), 7.85 (d, J = 3.3 Hz, 1H). C310-4 1. 00(d,
611), 1.42(d, 611), 2.00 (m 1II1), 3.12 (d, 310, 5.29 (m 111), 7.45 (d,
IT), 7.86 (d, 1H). Experimental Exanpl e Experinmental Exanple 1. anti
hepatitis B virus (1111V) activity test 1. Cbject of the experinent:

The synthetic conmpounds of the present invention are screened for their
anti hepatitis B virus (HBV) activity. The experinent includes testing the

cytotoxicity RZLU%IP@IIC; 68119195@ %dﬁfsso?veg hﬁélef( Ieﬁiﬁec(é]é[tet h B%"Evfu}cﬁnpounds on

secretion of surface antigen’and core an s and on

li cat d Il |evel
cxcper  mentadss BBl o fnlleﬂﬁieeiﬁi)ia%%%@ﬁ v ool Faf 16 e ( Hew)
t ransgeni @i hERAhORRCSANE] t!a@@@t&ﬁt 's¥31ﬂ ERFIetidhP S kdn &L%Ri%nt Ca“

secrete hepatitis B virus particles (containing antigen an

super nat anyg wheRe Reifich ¢4 §udheid with sit{ﬂ e NBGE] Oy { b HARL 'MH ctagtr “95 the

contents of 1-1BsAg, |I1BeAg and viral secreted fromcells into the

super nat ant, sWek Lt&?mﬁt@t@) ng['}. gvgzowsb gl‘r(mm N 4084 C?Et Sﬂ}gs é:g\];/r%scont r ol

groups w thout drugs, so t n FTV ounds of
the pr eserpfmﬁéu/@mbugmcaalﬂnbﬁxdmﬂ@gﬁ;ﬂ @)'éuavahﬁ e@&[/téz@; %E@Eeoevoﬁm?effect of
conpounds of the present invention. The val ue concentration of the

conpoundsléﬂ)ihB19@@@@h@ﬂﬂ%ﬂéﬁtﬂbmmhkthmc&ﬂséﬂb&@&&@bC&eB@@hﬂﬁaw and was

neasured d e val ue concentration of the
conpounds Ngﬁ% @ﬁg%3pﬁ0%$§%khﬁkﬂngﬁ(Fﬁﬁﬁbﬁﬂ%&>ﬁﬁé 38EfEh il of HBsAg
and HBeAg c ed 50% of viral DNA
repllcatlgﬁg gt% g¥7%%#ﬁﬁ%resceﬁ%é%§éagn#qggflon E%R met hod was 1050. 3.

Sanpl es: The solutions of the test conpounds was prepared before use.
Each conmpoundesaspit ¢sted with 7 dilution concentrations, and the antivira
drugs, such as lam vudine etc. were used as positive control drugs to check

if the experinental reagtion is n@rnal oﬁﬁﬁbt each tine. 4 nmet hod: a)
Experi nental process«a coII@gtl ok cl er Hep&2. 2. 15
cells were |noculatéQ§£E\5296 plate and’tﬁﬁgEaﬁp unds of the present
i nvention were added next day. T%e(hedlun1and the co ad, sol utions of the

same concentration wer@8renewed p29iodically. The @0l ture supernatants were
collected on the eighth (lay to be detected. MIT was added to the cells on

the 96-wel | Iatqlpg 3 T dISSO|VIng&JIQUId was added after 4 hours to be
react ed ove&rRIPGHES 2619 890" n & ¥rda¥iip (ﬁéﬁfmﬁhyﬂﬁnwﬁi@ﬂdﬁﬁaﬂ@‘W@ader And

the cyt ot gxi Yig he e e i nven pn. Lo

HepG2. 2. 15 cog‘%cpsl e?gqﬂ? k@d%%rgf’%utgprp%()grgﬁﬂ e C(trl S8Ry I:}F\/ent i on on
t he growt fogfesd hErdaetﬁdnSwasaﬂ&kb@%yCHr@ et hdien s@ﬁtl&h@va@ ehnenrd.pf the
present invention (CC50) causing 50% of the cells dead were esti mated

accordlng”@%?@%@ﬁcmovéiuéwnﬂchﬂﬁb#%ﬁ@hﬁémhdnmntﬂmMemgbmbmmKSMQmeHBsAg and

[113eAg in CEI ure su er nat nt (HASA met hod) : HBsAg and HBeAg were
det ect ed W? )s‘é’é&? aﬁ‘ ey 3 0 buir'dvR%e d e iavapmenmpaspdcusre sbsineg hnol ogi cal
conpany) .y SbgL§ added to the coated strip plate, and the same anount

of enzyne Iabe ed" conjugate was added, after reacting under 37t for 1 hour,
the plate was washed 5 times. Col orant solutions A and 13 were added, and

t he reacti dablwds Sst opped after 15 minutes, and OD4501630 was neasured. The
hal f i nhi BhLhodhd PEGuitr® cal CHF RviR r e~ Cb-vat-ues—of) t he
sanpl e flor the ﬁBV aﬁtlgen was é?ﬁﬁ% §¥¥ﬁ%?y%?:the content of HBV- DNA
in culture supernaﬁammkby fluorescent quantlflcatlon PCR A sui table

anount off re ergat-ant & extract
sol uti on;, “&ﬁ%MH ﬁgl d%afte yﬁﬁigggﬁﬁl?é$ﬁigﬂﬁtﬁg% ??%é%dkgt 10000
rpmfor |5 nin under To Om\d.sapes. &8 Gy ei). A sui tabl e am)unt of supernatjant was
col | ect dd.for P anhllflraflnn Five FIB V-DNA standard sanples_were used
to set g Wekfddard fﬁl}vg Accdridl-Adt 0), 218 (oBHai 4id qy2HaB.2DIBA L He M. 85cat i on
val ue, tlhe i nhi biftioh Na es OQ FiB V-DNA replication of the conpound of the
present |invention at di f fePENt" co centrations were cal cul ated, and ithen the
hal f inhibition rates of the conpounds were calculatéd 1o obtain 1C50. For
t he sanpl es Ehgteiqg not be cal cul ated for 1C50 value, they can be
represented'”ylr and gi ven the correspondi ng concentration val ues. The
PCR priners used in the experinment are: Pl: 5 ATCCTOCTGCTATGCCTCATCTIT3' P2:
5' ACAOTGGGGAAAGCCCTACGAA3' The PCRa4probes used in the experinent are:

5' TGCCTAGITTACTAGIGCCATTTTG3' 5. Experinental results: Table 2-1 Sanple

No. Cytotoxicity FIB sAgFl BeAgDNAr epli cation

CC50(uM secreati onsecreationl C.50/1Cx(SlI) (uM 1Coo(SI) 1C50(SI) (uM (uM




Wang338 200.3 77.6 (2.58) 22.3 (9) 6.1 (32.8) Wang278 152.7 67.35 (2.27)
24(6.4) 4.8 (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) 1C88=1.37 47 \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)

a

O
' a OFt
4
BocHN H CN\)kOEt - = BocHN N
O oH H 0O
3 32 13
lb

Bz

O Bz O 0 o)
S &])k ORg e QSJ/LL /1\1/[1\ ORs
N N N N
JLH 0 H/\c[)( A by H/w(])/
35 4

3
l d
@\/O O\ OR
Yavs
Bz
36

a:  TEA(trifluoroacetic  acid), pyridine, CH,Cly;; b4N  HCl  /dioxane,
thiophine-2-formic acid, EDCI, DMAP, DMF; C:IBX, toluene/DMSO: d: POCl;

Compound 31(1.24g), compound 32 (0.82 mL), pyridine (1.61mL) and 100mL
CHyCly were mixed, then TEFA (0.75mL) was added thereto at -10°C. The reaction was
conducted for 2 hours while maintaining this temperature, then the system was heated
o room temperature to react. The progress of reaction was tracked by TLC, The
reaction sohution was concentrated and dissolved in 150 mL EtOAc, water was added
thereto, then acidified with 1IN hydrochloric acid (30mL). The EtOAc phase was
separated. The organic phase was washed 3 times with 50ml. saturated NaCl solution,
dried over MgSOa, and the organic phase was concentrated. The mixture was purified
through column chromatography (petroleum ethei/ 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 TI.C. After the reaction was completed, the reaction solution was
concentrated to obtain the intermediate. The intermediate was mixed with

thiophene-2-fromic acid (241mg), EDC 1(392 mg), DMAP (42 mg) and pyridine
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C310 >100 NT NT 0.14(>571) C324-2 >100 NT NT 0.14(>571) C311-2 3.5 NT NT
0.07(50) C325-2 5.6 NT NT NC C328-2 21.7 NT NT NC C376 126.6 NT NT 23(6)
C296-3 115.7 NT NT 0.14(826) C226 53.2 NT NT 2.3(23.1) C243 84.5 NT NT

(0.3mL), DMF (7 mL) was added thereto. The reaction was conducted at room
temperature, and tracked by TLC. After the reaction was completed, the system was
diluted with 100 ml EtOAc. The organic phase was washed 3 times with 100 mL
water and 30mL saturated NaCl solution respectively, dried over MgSQq, and the
organic phase was concentrated. The mixture was purified through column
chromatography (petroleum ether/ ethyl acetate (volume ratio 1:1)) to obtain
compound 34 (220mg). Compound 34 (90mg) was mixed with IBX (77.5 mg), the
mixed solvent of toluene/ DMSO ( | 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
NaHCOs5 solution, dried over MgSO4. The organic phase was concentrated to obtain
compound 35 (80mg). Compound 35 (25mg) was mixed with POCk (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 (NaHCQOs)
solution of 0°C. POCI; was removed. Then the reactant was extracted with 50 mL
ethyl acetate, washed 3 times with 50 ml. saturated NaCl solution, dried over MgSQy,
and the organic phase was concentrated. The mixture was purified through column
chromatography (petroleum ether/ ethyl acetate (volume ratio 2:1)) to obtain product,

compound 36 (8mg).

Table 1-16
Compound | Sfructure TH NMR (CDClL, 300 MHz) data
formula
352 C\\WOI «OTDEI o 147 (t, 3H), 4.20 (q, 2H), 4.26 (s, 1H), 6.28 (s, 1H),
SR 701 (dd, 1H), 7.23 (dd, 1M, 7.27~7.31 (m, 2H),
7.38~7.41 {m, 2H), 7.45 (d, 1H), 7.77 (d, 1H)

Example 18:

43



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(48.2) 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) C321-2 282 NT NT

1.67(46.9) C324 61 NT

COXRR'
N COoH 1.(COCI),, CH,CI N
s ( g\ . 2 212 SY( \ R
Sl n T
i N
37 38

Compound 37 (1mmol) was dissolved in dichlomethane, 1.2 Eq oxalyl chloride
was added thereto. The resulted mixture was stirred overnight at room temperature.
After the reaction solution was rotary dried, dichlomethane was added thereto, then
1.5 Eq aminobenzene was added. After the resulted mixture was stirred for several
hours at room temperature, water was added thereto, extracted 2 times with
dichlomethane. The organic phase was washed 2 times with IN hydrochloric acid and
1 times with saturated salt water, diried over MgSQq, 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
) S pey ¥ i - =
C357 {_ﬁ/ \r 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).
€267 CZ_LZ \r 1.01 (d, J = 6.6 Mz, 6H), 2.02 (m, 1H), 3.28 (d, J =
GONH, 6.9 Hz, 2H), 5.60 (bs, 2I1), 7.43 (d, J = 3.0 Hz, 1H),
7.88 (d, J= 3.0 Hz, 1H).
- S S — a I e
C343 (WZ ..... _g_—/ 1.02 (d, J = 6.6 Hz, 6H), 2.04 (m, 1H), 3.31 (d, J

conwen | 7.2 Hz, 2H), 4.64 (4, J = 6.3 [z, 2H), 7.34 (bm, 4H),
7.85(d, J= 3.3 Hz, 1H).
S S — A . =
2953 0 0.93(d, J = 6.6 Tz, 6H), 1.90 (m. 111), 2.84 (d. 7= 6.9
o Hz, 2H), 3.02 (s, 3H), 3.09 (s, 3H), 7.39 (d, J =33

—N

A Hz, 1H), 7.82 (d, J= 3.0 Hz, 1H).
281 CZ{ ’ 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).




NT NC C267 >100 NT NT 1C89---33 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 | C40=12.4 C208 >100 NT NT
35.8(>2.8) C280-2 >100 NT NT | C26-0.41 C281 >100 NT NT | C94=33

C310-4 Q...... S 1.00(d, 6H), 1.42(d, 611), 2.00 (m, 1H), 3.12 (d, 300),
" Nq 5.29 (m, 1H), 7.45 (d, 1H), 7.86 (d, 1H).
PN

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

The synthetic compounds of the present invention are screened for their anti
hepatitis B virus (HBVY) 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,
Hep(2.2.15 cell line, can scerete hepatitis B virus particles (containing antigen and

DNA) into supernatant when being cultured.

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

quantification PCR method was ICsg.

3. Samples:



C292 138.9 NT NT 4.65(25.9) C293 80 NT NT 126.2(0.6) C295-1 50 NT NT
11.7(4.3) C295-3 >100 NT NT IC12=1.23 C296-2 >100 NT NT IC12=0.41 C307 80
NT NT 22.5(3.6) C309 >100 NT NT 1Cl42-0.39 C321-1 80 NT NT 5.86(13.65)

C321-3 80 NT NT

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

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

HepG2.2.15 cells were inoculated on a 96-well plate, and the compounds of the
present invention were added next day. The medium and the compound solutions of
the same concentration were renewed periodically. The culture supernatants were
collected on the eighth day to be detected. MTT was added to the cells on the 96-well
plate, and MTT dissolving liquid was added after 4 hours to be reacted overnight,
ODs79 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 (CCso) 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 afier 15 minutes, and ODysor30 was
measured. The half inhibition rate [Csy 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:



| C27=1.23 C328 >7.5 NT NT 0.19(>39.14) C329 >100 NT NT |1C418-4 C337 60 NT
NT NC C343 50 NT NT | C19=1.23 C345 >88.1 NT NT 1.32(>86.7) C352 >33.3 NI NT

8.3(>4) C357 80 NT NT 1C89=33 Table 2-2 Sanple _
No. Cyt ot oxi ci t y1411sAgHBeAgDNAr epl i cation CC50 (uM secretion |1C60
secreationl C50/1Cx (SI) (uM (SI) (uMIC50 (SI) (uM 49

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

values.
The PCR primers used in the experiment are:
P1: S’ ATCCTGCTGCTATGCCTCATCTT3?
P2: 5 ACAGTGGGGAAAGCCCTACGAA3®
The PCR probes used in the experiment are:

STOGCTAGTTTACTAGTGCCATTTTGS’

5. Experimental results:

Table 2-1
Sample No. Cytotoxicity  HBsAg HBeAg DNA replication
CCso(uM) secreation secreation 1Cso/ICx(SI) (uM)
1Csy (SIy ICsp (SI)
(uM) (uM)
Wang338 2003 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) 1C35~1.37
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Wang279- 1 785.7 142.6 (5.5) 102.1 (7.7) 1060=37 Wang265 548.5 130.8 (4. 2)
38.8 (14.1) 1C44=4.1 Wang240 611.4 63.9 (9.6) 182.1 (3.4) 1C34-31.3 Wang260
269.7 71.4 (3.8) 130 (3.1) 1C85-37 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

Tabl e 2-3

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
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)
277 >100 NT NT 3.1(>32)
C291 >100 NT NT 5.5(>18.2)
C304 >100 NT NT 4.5(>02.2)
C305-1 >100 NT NT 2.6(>38)
C305-2 >100 NT NT 4.1(>24.4)
€321-2 28.2 NT NT 1.67(>16.9)
C324 61 NT NT NC
C267 >100 NT NT [Cy=33
€279-3 >100 NT NT NC

C280-1 >100 NT NT NC
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Sanpl e NO. Cytotoxicity HBSAg HBeAg DNAreplication

secretionl C501 C50/ 1Cx (SI) (uM

CC50(uM secreation

1C50 (SI) (uM (SI) (uM  \Wang26 |

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) 1060- 37

Wang417. 46-J° 754.6 143.0 (5.3) NC NC Wang529.61-1 472.04 214 (2.21) 171.1

(2.76)

C279-2 71.8 NT NT 51.9(1.38)
C279-1 94.69 NT NT 1C=12.4
C208 >100 NT NT 35.8(>2.8)
C280-2 >100 NT NT ICy6=0.41
C281 >100 NT NT [Co4=33
292 138.9 NT NT 4.65(25.9)
C293 80 NT NT 126.2(0.6)
€295-1 50 NT NT 11.7(4.3)
C295-3 >100 NT NT [Cyy=1.23
C296-2 >100 NT NT IC2=0.41
C307 80 NT NT 22.5(3.6)
C309 >100 NT NT 1C4570.39
C321-1 80 NT NT 5.86(13.65)
C321-3 80 NT NT [Cy7=1.23
€328 >7.5 NT NT 0.19(>39.14)
329 >100 NT NT [Cq1.8=4
C337 60 NT NT NC
343 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 IC36=33
Table 2-2
Sample No.  Cytotoxicity ~ HBsAg HBeAg DNA replication
CCsp (uM) secretion ICsy  secreation [Cso/1Cx (ST) (uM)

(5D (uM)

1Cs0 (ST) (uM)

49



NC Note: CC50 indicates the effect of the conmpounds of the present

i nvention on the growh of Hep&.2.15 cell, 50% death concentration. |C60
is the concentration of the conpounds of the present invention that

i nhibits 50% of the antigen or DNA replication. Sl is the selection
coefficient of biological activity of the conpounds of the present

i nventi on-SlMal.uex2. i s effective and the bjiager. the better. NC

i ndi cat es Weng3¥ilous7%i. 6l ogi call4act(Fv) ty tR.ngrcal ¢0lyated. NT means not
tested. ExPerg2@ént al S8xanpl e 2:13TRe4.apt i vidg(ast oficasti influenza virus,
her pes virWspg2dBvertablet 11Wi niegpase Bi ti2dgizecal activilty test: 1.
Screeni ng Whngee conPp®uhds for Mhigdanti HN-(3)revertgsy activity: The
tenpl ate r@acd268 wi tisddl V-1 revert@se vvas1poya(t2§:d onithepl ate, and in the
optim zed Wazgpoe-Ir eadd7ion condigi(en) and rgact ey syssemo4fl V-1 RT nay add
the subst ratig2oont ai signg Bi ot i n48kJ4P to 10oe heqcti g tenpl ate. The

i ncor por atwap3agount [ Bfs Bi ot i n3dWiko) n thﬁ)_ie@_z%rre y@(%%;jlqp resul tant was

det ect ed Dy Streptavi din Tapre 5 v ect the
enzynme acti. ibt1 5. Addi ti on of the conmpounds of the present invention in the
reacti on systeni can be used to screen the inhibitor of the enzyne. 2.

Scr eeni ng SafptdieOconpGundsidipr HRagant i HHBeAgl Nt egr ap&AaCt feMlidayon t he
synt hesi zed 30 ol i gonuckgomde s¢&edroACC Clctichibd GIE, A@Q/@QS%QMAT CTC TAG

CAGT -3', 31-0AA AAT CAG TCA CAG, e GICA-5") was uséd as donor
TCA CT- 31-pj,0bkh, biof4n; 3" - -5') was used as

tar get su%&lr{%@@? On %%-V\BH : 0. subst [ at s added with
purified RV hod Ntegrasg,to con gg}ggn. e,_E;r duct of chain
transfer qf,l ed®Fh the&s6iPdtin | abel ed

al kal i ne Y pasured Wth mcropl ate

reader . Asgfa :~ 8 6 ’ s—phlolslnt® i nuelition in the reaction
system can be used to screen the inhibitor of the enzyne. 3. Screening

of the conpod¥is Glopindiseteatriefliseirof s ampasnds cdtie résentcitivantiby on Wer o (Afri can
green nonkey kidney) cells were used as virus host to test the inhibition
ef fect of gidveh ebHppahad Sorllt W grtismnecnirmicani o s hn codventeyibopatiei ¢ ef f ect
of the Vero cells caused by Herpes virus 1 and 11. 4. Screening of the
sanpl es f eempdradarntithe nfrbseen paemionusaiirebiidts BS@6 t dfvikk yantidBCr (@Al ne ki dney)
cells were used as the virus host to test the inhibition effect of the
conmpounds "BHFRE. i Edbhtelsaior eqBeiens ot birdosispt oprivtitiicd tesf fommougdsPE) of t he

FCso; 7 CEar iR sethsed B Feivengs® AcBedkBF hr o S | Ant i
her pes Vi hgbkdus bidiSMedl abdBQ) nbeu&lRYr NT :Q&Q@Q%t splg Vang363.43-1 707.11
369.21 (1.92) Wang4i7.46-P 198.43 106.52 (1.86) VANg 443.52 168.24 106.52

(1.52) 78.75 ((1. 86)l 51 V\ap(lg 577.72 176.78 97.59 (1.81) Wang 529.61-1
198. 43 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

50



106. 52 Wang 501.56-1 707.11 293.37 (2.41) ACV(acyclovir) >1000 12.92
(>77.39) 10.58 (>94.51) Note: (1)"-" in the table represents that there
is no anti herpes virus activity when the sanple is at the maxinmal nontoxic
dose. (2) TC50: 50%toxity concentration; 1Cso: 50% inhibitory _
concentration of the virus; SI = TC50/1050. Table 3-2 Conpounds TC50 Anti
I nfl uenza A virus (1C50) Conpounds ire, Anti influenza Avirus (1C50)
WANng363. 43nlyh@0 3. 97 Yao379.47 577.35 97.81 Wang391.49-1 250 0. 56
WAng391. 49-2 >1000 >192. 45 Wang41l7.46-P 422.43 0.90 Wang 377.46-1 500
.87 1.14 Wang 417. 464 >1000 >86. 23

111.11 Vang 32?98é~gen}1%6 0? the compounds for the anti HIV-lintegrase activity: the

synthesized 30 oligonucleotide (5'P-ACC CTT TTA GTC AGT GTG GAA AAT

CTCTAG CAGT -3, 3'-GAA AAT CAG TCA CAC CTT TTA GAG ATC GTCA-59

was used as donor substrate, and the synthesized 20 oligonucleoside (5-TGA CCA

AGG GCT AAT TCA CT-3'-biotin, biotin-3-ACT GGT TCC CGA TTA AGT

GA-5") was used as target substrate. On a 96-well plate, the donor substrate was

added with purified HI'V-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 fest the inhibition
effect of the compounds of the present invention on the cytopathic effect of the Vero
cells caused by Herpes virus I and I1.

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: 1Csq, TCsp (unit: ug/ml),

Table 3-1
No. TCso Anti herpes virus I Anti herpes virus 1]
HSV-I (ICs0) (SI) HSV-II {(ICss) (Sh
Wang363.43-1 707.11 369.21 (1.92) -
Wang417.46-P 198.43 - 106.52 (1.86)
Wang 443.52 168.24 106.52 (1.52) 78.75 ((1.86)
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Wang 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 Yao 351.42 577.35

Wang 577.72 176.78 . 97.59 (1.81)
Wang 529.61-1  198.43 - 106.52

Wang 501.56-1  707.11 - 293.37 (2.41)
ACV{(acycloviry  >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) TCsp: 50% toxit concentration; [Csq:
P ¥

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

Table 3-2
Compounds TCsy Anti Compounds TCso Anti
influenza A influenza
virus (ICso) A virus
(ICs0)
Wang363.43-1 500 3.97 Yan379.47 577.35 97.81
Wang391.49-1 250 0.56 Wang391.49-2 >1000 >192.45
Wang417.46-P 43243 0.90 Wang 377.46-1 500 111.11
Wang 399.46 166.67 1.14 Wang 417.46-J >1000 >»86,23
Wang 363.43-2 300 .42 Wang 377.46-2 57735  258.69
Wang 443.52 165.86 1.29 Wang 501.56-2 57735  68.71
Wang 529.61-1 191.74 3.15 Wang 555.65 57735 4448
Wang 551.62 303.69 1.18 Wang 417.52 231.12  68.71
Wang 501.56-1 303.69 1.18 Wang429.49 333.33 47.72
Wang 537.59 >1000 1.29 Wang529.61-2 577.35 111.11
Wang 403.50 333.33 64.15 Wang489.55 577.35 160.25
Yao 351.42 577.35 258.68 Wang 543.64-1 144.34  57.78
Yao405.51 577.35 37.03 Wang389.47 480.75  29.01
Wang415.46 333.33 29.01 Ribavirin >2000 3.73

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

5= Tng /Ing.

Table 3-3
NO. HIV-1protease (1Cs) HiV-lintegrase (ICsq)
Wang 399.46 - 145.8

Wang 577.72
Positive control

333

90.1{nelfinavir)

0.48(ABPS-y)




258. 68 Wang 543.64-1 144.34 57.78 Yao0405.51 577.35 37.03 WAng389. 47 480. 75
29. 01 WAng415.46 333.33 29.01 Ribavirin >2000 3.73 Note: TCso: 50%toxity
concentration; 1050: 50% i nhibitory concentration of the virus; SI = TC50/
| C50. Table 3-3 NO H V-1protease (1 C50)H V-1integrase (IC50) Wang

399. 46145. 8 Wang 577.7233.3 Positive control 90. 1(nel fmavir) 0. 48( ABPS-y)
Note: (1) "-" represents that the sanples have no inhibition of the H V-1

protease and ﬁ\@ﬂ‘v” : és@tll@gla?tch sdl dgshﬁaz/%%;},éh%luon or}(fle(,%{\fi? 9189:80Ne| finaivir

and Achynthes tat po ysacc ari are posit ynt r ol drugs

for measurene me LP g“*%¢£f1%%Q g&*ﬁ%ﬁ%@Pﬂ kpﬁ@gkx-@ rr%oteaﬁe apd H VvV

i ntegrase Trespectiv WaV|ng a
structure . l
N--116 p N FOR? mﬁ%?%“%ﬁ’@ e R AR R S

aIkoxycarbmmymanMWﬁabBOMyﬂwdJnome&nﬁSthﬁ&Qgﬁﬁmw&A&egﬁ aIkyI hal ogenat ed
phenyl; benzyl; C-C6 al kyl substituted by Cl -C6al koxyl; or CS-CB

cycl oal kyl ; R6 is Cl1-C13 al kyl; hal ogenat ed phenyl; benzyl; Cl-Co

al kyl substituted by Cl1-C6 al koxyl; or C3-C6 cycloalkyl; R7 is Il, am do,
Cl- C2 al koxycarbonyl, or carboxyl. 2. The conpound according to claiml,
wherein, R2is Il or Cl1-C6 alkyl; R3 is El or CL-C4 al kyl; R6 is

Cl-C13 al kyl, Ci1-C6 al kyl substituted by Cl-Cy cycl oal kyl;
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R7 is H ainido, Cl-C2 al koxycarbonyl, or carboxyl. al koxyl, or C3-C6

3. The conpound according to claim11l, wherein the conpound are the

fol | owi ng conpounds: C296-1Wang282-1 csi G COOE Wang421Wang268C310 O-
\ca"(1,7\\1,S 1327 HNI _ COON / COOEt C281Vang302C295-3 --N

WaAng268- 1C396Wang284 COON Owve N CO2Mb  COOWe C343C357 S0--1J CON

Fi Ph andONH- Thph 4. A nedical conposition, which contains an effective
t her apeuti c amount of the conpound of claim1 and conventional pharnaceutic
adj uvant . 5. The use of the conpound of claiml in preparation of

medi canenWHAT IyiiaA IMEpdases.

I. A compound having a structure represented by the following structural

formula:
RS “‘«/S ” S\'\ —— {Q
L | f}f B
AN N -,
wherein,

Rz is hydrogen; C,-Cgalkyl; amido; C,-C, alkoxycarbonyl; or carboxyl;

Ry is hydrogen; C;-Cy alkyl; halogenated phenyl; benzyl; C-Cgalkyl substituted
by Ci-Cy alkoxyl; or C3-C¢ cycloalkyl,

Rg is C;-Cy3 alkyl; halogenated phenyl; benzyl; C;-Cqalkyl substituted by C,-Cq
alkoxyl; or C3-Cg cycloalkyl;

Ry is H, amido, C-C; alkoxycarbonyl, or carboxyl.
2. The compound according to claim 1, wherein,
Ry is H or C)-Cgalkyl;
Rz is H or C;-Cy alkyl;

Re is Cy-Cy3 alkyl, C,-Cg alkyl substituted by C,-Cq alkoxyl, or C3-Cq

cycloalkyl,
Ry is H, amido, C,-C; alkoxycarbonyl, or carboxyl.

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

following compounds:

C296-1 Wang282-1 C324-2
S s CoCMe s s P
GO ed e
N coot ﬂﬁ s )\ _5 ] Zc/ooa ’

5
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Wang421 Wang268 C310
$ S, .Gy _COOH & 8
W“ﬂ/z " N N (Ve
COOE! | kf\s/ %8
C281 Wang302 C295-3
S $ COOH s 3 .
T U e S
OMNHMe N N s R =220
—N
\ 5
Wang268-1 C396 Wang284
COOH e’ S S Chie
- s s Yay
CE/QS&)\ o ) 180 = “‘Zvoc:Me ,
Wang354 C322 Wang316
s N COOMe 5 N CO0OMe
& 5 4 L
N 5 s at Y
al . COOEt
C352-2 296-2 Wang282
:\"S\, \\/s . . S\ . s " /COOMe
y /“ 4 0w o &7 (ﬁ_/ ol i
= . ODEt H\N/> —<sjv\/
C310-4 C224 C267
S S
Tata .
. 4 S\ -5 .
J WV L
: CONH,

C343

T

357

5 P .
g LT
CONMHPR  and ONH—

Ph,

4. A medical composition, which contains an effective therapeutic amount of

the compound of claim [ and conventional pharmaceutic adjuvant.

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

diseases.
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