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*159159* Heterocyclic non-nucl eosi de corrpounds“m "M’ ""”m”l"’m
preparation, pharmaceutical conposition and the

as antiviral agents Technical field The. present +soisos

I nvention elat?s to a |nd_of ant|V|r.I |nh|b|tors
partlcul ) DO -II c Dside compounds -thei ] :
conpoundshariagéutidal embbﬁﬁoﬁahhqﬂar usdas Mnf*ﬁ%@ﬁtsc al

conposi tions 1 ncluding the sane. The sard conpounds
can be used as antiviral inhibitors and as

ﬁ@ﬁ*ﬁ aRidies for treating diseases such as hepatitis B,
her pes, AIDS and so on. Background art
THOR PR mgﬁmn rMELECS BRE & SlflitaP InMif:S! Garfibilifhly 10 a kind of

particles wth very sinple structure
heterpbgyckic e mpymatlcesidy stanpowndd, hthvie lpoepdspg nhetimodsh eario spharmaceutical

comegator s eBBLRE R i BEpints 3 6% uBF el Rl Bibiors and s

‘medit @At Ror tltingdWkdas & dueRbt REpaBitis B) hMehHts BSrped/| AI@S and so on.

i nfecti on can cause various di seases and harn1t e
Baakdriouad@rt | i ves of human severely. Wth the
undercount, about 60 Yo epidenical diseases. are caused

BlYimati gattlo gbﬁlﬁ RGtuk@Nare dPkih@® JTAMCleFOEEd Eﬂﬁﬁle'é Q0h I@br‘}ds'imple structure.
of viruses have been found all over the world, and

Mostnefutheny lagle snayreatisesystens omndi havsuis! depersling . thadhosthesiodp Ireplicate their

2002, . .
i FRIGD PN I o8y LIRS g rse e

multxpflcéﬂdhuﬁfeﬁe eirtiedi ¥isal infecton banc6OVakddisdabesVindURe8. the health and
in which nore than 1200 ki nds of viruses are

lives pﬁtfh@g@nsedelteb’ Withrdlie andereumt,babogt 60%eridnmdpa291iseases are caused by
viral \}I?afmﬁéo& %Jp tgva%%)frr?ﬂr%:tp e 0@5%1 5(% Eygr%ré(?selé&ve cﬁ}r}queaélsover the world

~ and W Ririyseb AL biRe boHtinuenAR fddI tﬁ@%frlldt‘lfﬁolggy Uoﬂﬁemﬁg held in Paris

Al DS virus,_ .cytonegal ovirus and herpes virus, etc
in Alig’ﬂé? 20025 the| 7 r&@k@ obnternaiganahComnyiftethors thecTaonemy of Wiruses embodies
t e S e.
more ?Ln 3r6ﬁ@tkuse fg{lrdl\%sr Iqllrll \&g* (I%n Iﬁ'lz)g?S tl}aﬁnﬁooeﬂm S oiih \)//mést are pathogenic to
humah amdjml berrtmldbdh mtf) Qb familitg, 7 gpiefamilicsand GBtgeMbrraaAt gfed€s, the viruses .

for. inhihitin r al l'ication; the inmunonodul ators
With {135 HGHEY . HEA TP aness D PeiGe| BAICZRGMRS hepatits B virus,

AL, LRI KRl AR HREner BRI 46 ¢ and ant i phl ogi sti ¢

['1 Ke agal nst i ni cal synptons; the
Muw thenff sdt lagkls df dgs leth prgb\spadificigy fethentdatiyient of viral diseases, and
nf ecti on e VaCCI s r reventin r.al :
also {1 BRI il e i D p LBPrand e ot Gidef gt ollowing types: he
antlvtilraﬁﬂﬁ@ ¥8 @RibAing/ h‘%é:lsrﬁﬁhcaﬁbﬁ thg_hl%nﬁlthg%dQIfatd??%rdénﬂgﬁcmg the body’s
for treating viral diseases abroad focuses on
Immung funcnam, the ramgglssmc, anpdgs® rantipytesc andlmmlphlogsnz amd the like against

chm%alé lriu e It ﬁ'& & to{lgq;@gs Ipﬁ?\/lréetér?grzn ae%gp ary qmieﬁt‘ég]ne the vaccines for
prevérﬂﬁ‘@ﬁhﬁl 1rifédi’1©hlaﬂ@ tiegd sihfeRfants bt biRBIGAg Md tesnsAddidn 6 viruses, etc.
anti sense oligonucl eoti de agai-nst. Tnfluenza virus

dihg studypfmgw dHssfasdeating vigpli discasgs abreaddpgusenion|tye antiviral drugs. At
presérﬁeth aag;ﬁqﬁﬁﬁ anlﬁg dgltl#gl% 1%9 tfléqua%alﬂhﬁg]aMUE ﬁlgs the neurammldase
Btors vvever ﬁepatltls virus 1n

inhlh&towebf ifhens dirkd, i thellréoepion Hldukirgpegent 08 i5fudhas vanraﬁd the antisense
than 80% of the acute infection of the ~A Il lilt
oligoppgleetde) against influpnga yiryy ¢te. Angd thequgpvesindivipe] thezapy mamly are the

o b BP0, ASEL ISR A R vis i

is a wielldmo20 diffmityiiatteertpéwmnice et ifam Mery tHay 80%pof the hep@tinfection of the
cirrhosis, and 1 %to 5%w Il change to hepatona

carci noma. The world health oqganization has
classified hepatitis as the 9th cause of

etz e o e o i
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hepatitis B virus are nore than 120 mllion. It is
estimated that the direct economic |loss resulted from
viral hepatitis is 30 billion to 50 billion RMB.
Therefore, it is a main task for the nedical and
hepatﬁﬂ% QH'G@H’IBV?'h g%t'\&u@@ﬁcfva éﬂa%eﬁﬁitﬁrﬂ)' f-IBV) will convert into

expl ore and develop antiviral “drugs Vld rabi'ne,

chronva ahdecibn,ne witidsitét persieptindacdtion nziydizveidb ne hepjatidicathasis, and 1% to
980's are not used to treat hepatitis B now abroad
5% “ﬂ]u ghange ¢ Benatqrap parcemap g verldmeealdh orgarizatioros classified hepatitis as

the 9t’ﬁdc\£1§§esoqk d%gtfheghma il'lar &?&?Q th$F Sg%r Pcid8RYo V’"ﬁr gﬁe ‘l:lﬂL ealnﬂ éhe camers of

ter rses evel oped vari ou nuc eos|
hepatﬁbsz mrﬁs afierthoneithar VZ(Efrlilhcm It ds]BMat@lLthiit ths diracme\zudjmﬁe Jloss resulted

from Ev%%g?q\i{s: {§o}q S ch?ﬂat\égﬂ }e’lg%ﬁw ! IG&BP Ifgroexitll!q a mFalrcl: task for the medical

and pﬁﬁﬁﬁ'&b"e@ﬂdﬁ?ﬁbﬂﬁ%%@@ﬁcﬁ%ﬁh@ E(ﬁ@ﬁtis}s toF&%re and develop antiviral drugs. The
| 'uor o- di deocytosine), BM5 2

v1dar@lsp@w&g@h10&yh@mhb@dmvguar@gu@ey stuglyedum I@Otshge not used to treat
hepaRe/th'str bl I Sé}ﬁg?cggﬁ%éo (rt’%llrccho(%l %ra%?,u reﬁ?gg <f Emgrg dxlc ad?{/erse effect. In

recent iy9&@§, mamd 1dr5 @660 BhierptiRes eveipril i viakidu@ AL TBbsidERls having obvious
screen the drugs against hepatitis B virus and

inhibegyagffact & HBN,rsush ayamivadiagr amaidowbrloberayir pdedevipdipivoxiil, FTC

(dldeéks‘atllﬁhl‘ﬁgt‘hhogg@kﬁgesear AR o gﬂnicﬂé‘@ne?fgypaﬁh@%gyp&facﬂ) FDDC

(ﬂuoﬁ)ndldéddyg)sﬁieagBM$ 2004175 c({epox ppidrdxylaakbodeaxyl guabddne), by using the
trial nedicapents far. anti-hepatitis B viru

hem
estabaﬁkedrbﬁg%tpyla&éwma F?lbhﬁ*ttShléepaHrls/vmewtsa%Céeq G e oF transgenic cell
t
11nesa£1ql tpﬁ{sgﬁﬁ%gié)ﬁgig@%tlp Qh%r?a? gﬁgﬁl {J‘%lr&ln 6 dnd gl\ggl;l&mepatltls B virus

enticav aut conmer
and tepaitisad vaus. Th2 @€sarchbis tabmfad tcheriet] romt therpeehlmamb ridssarloon more than 30

C,vi.rus deriv,
ind P BE Bt oz muirr T FarS by FIheS Prsing pepTi-gi ghinial i,
and #Aéhg Mhem, KRBT HRH M DEsSToR AvtiHap @t BiviAls R€ostiy Merived from the
At present nost of the authorized antivirus drugs are
HIV mrtewnhhelt@bwbhmes vipgrPING notameresd imhibator, us exhicht ¢nsigavir has been
authcbr?z\ég té Bg COYRIT\FPC lﬁga\%ﬁl?lg r? (ngilfost %} th%){rt‘a?l.trgx 1 méﬁas fzo)r antl-hepatltls
~occurr ence r resrs viruses variants I nduce

C vibys h@ngcrt\eﬂnfrmdbfbamspébtﬁﬁd datieirdlediigs @FERNAOVirtif1€nhibitors and the
other drugs having different structure to antagonize
immypeaaedulaiers haying aﬂ’ﬂé‘?‘@fa&“@ty devel opi ng non- nucl eosi de
B SRein, Ry B 1 S Sl compoypds. Durng e
clinicalwesng,i tbey havd mhajédlognngrmlsadymttgm ip cytokomdtyon)rtmmrrence of drug

heterocyclic n cl.eosi de coppounds . s antivira
resisfagh Y E &l 58U RYIGREIGRE MERCAGN 2Pl ok REUBREIPS fie other drugs

havif® AL OH SuRE D kb bhia ?bmgé Wse FVaHahtB e ThESRAE C&bv@fopmg non-nucleoside
antiviral drugs. her object of the presen
antiviimy émigs beroinss tan amsim%pwét hods for preparing
- heterocyclic non-nucl eosi de conpounds of the present
. iDivdesure nf the igventiomnot her obj ect of the present
invention is to provide a pharmaceutical comnposition
oécmblajieq:ti afght Ipecshmett iewcmgoml is ¢o dengmand epsherezecokpdurfdsw heterocyclic

t he present |nvent 0 nts.
non- fiﬁ‘il?%é‘} &BJaEEY‘ng‘gﬁlﬁgoﬁrS&s%’t" 5% tﬁ?i“éﬁ%( fog fjnging precursor
compédk @femuﬁ»%ﬁl @Ifugts &t thetRERe 6f diviraPdiupdic| eosi de
conmpounds of present invention in preparing

reitea ebrecs of cthe preseitti inyeniion as to grevedes msthoflpdor preparing heterocyclic -
non het eosge c%lrrll oupado flle g| ree%esllltq§ enhl ounds provided by the
BP%@%ﬁ SRR oR nave g™ "StF uctur e represented by the
following formula: x1 R2 R -<\ g (
~ 2



N R3 wherein, X1 is NR4, O or S; RL is pyridyl,
substituted pyridyl, phenyl, substituted phenyl,
5-menbered heterocyclic group, substituted 5-nenbered
heterocyclic group or fused heterocyclic group,
r AR Vgl
B
contajringipthe dresérstyatig odn-hliclésated c&npaumﬂst b thicipeebent invention as active
heterocycllc group is quinolyl or indolyl; Each R2 and
- COMPRRCRIS one i ndependent |y sel ected fromthe group
F@r@l%rsédoﬂgzroébjé’ét J}a{hgg%@se% qm/entlBhtlﬁotogfh%VRi’e &Jcs GfOthe heterocyclic
al kyl ; Cl-C257al kyl substituted hal ogen
non-1@icleggige &bmploundSSOthS presym] 10&¢Iky>ln m Qtep@Rbg aﬂlddmoayrle,nts for treating viral
dma§§ C25 cycl oal koxyl, C2-C25 al kenyl, C3-C25
fcloalkenyl nitro group, am no group, Cl-C25
Ehkﬁe&%@@h@ﬁ@ﬂ&uc%s@@&oﬁtﬁﬂuﬁ@d ydvadddNBy Gh® Yeseftl ifwéRtion have a
al kyl am de grou hydr oxyl group, acyloxy or Cl-C4.
“HWBF%6¥V@§ﬂ56hyFW3§@§WH%VPH§¥ l8up; am no group; Cl-C25
al kyl am no group; C3-C25 cycloaIkNIan1no group; C3-C9
cycl oal kyl ; C3-C9 cycl oal kyl % tftuted by hal ogen
atom Cl-C25 alkyl, C3-CBsTcl gal kyl: Cl-C25 al koxyl,
C3-C25 cycloalkoxyl C2-C25 MIkepyl, C3-C25
cycl oal kenyl, nitro group, am no group, Cl-C25
mhmyhaﬁﬁmmNﬁmderSCS C25 cycloalkylanino group

TS0 K0 AT I b G 5UGH e et
gouﬁs@gtﬁu&ﬂcbﬁdi%red @@te%gcﬁ’é or %e%terocychc oup, wherein the
cycl oal koxyl , enyl - C25 cycl oal’kenyT,

S-memiberad lgfrt@r@pyclungmgp g$ @up comnm%om by It\amhe;tsercg rtums selected from the

| k
grou C?%nl%s%n O%I(So ?mdy$ and oxy CHE%‘F{? e Ck%?}?yl% qumnlyq or indolyl,

Ba&lSRt zmdileﬁlshiyle l’haiepgtﬁfenay Mbctédﬁ@&ﬁha@@ﬁb,coﬁastﬁ’g%f H; halogen atom;
cIoaIkyI C3- C25_ cycl oal koxy

ko
nitro oups it @&d@éqlW@ﬁyPY halages Qpﬁlupcl -Cos alkyl, Cs-Cys
cyclc?a'fﬂc)n C%lém(qx @ég@&&&h%&@ocﬁgg i eg%t??ézg)%cloalkenyl nitro group,

al kyl am nd group
ammh)gnoup;ﬁ]x -5 abkylAnoRy grods C;’Z-Ezédylcmaﬂdylan@ﬁe Ehp, €hKBnylkyl amide group,

h
nycrA rapRy OYIBRY s CaT Ay ces50eds TBybb ey fmino group; Ci-Cs
alkyl@.in‘iﬁcp%%ﬁﬁU& i@y@ibag(ry%&ﬂno %ilolfﬁz@iﬂf IE%J:I@QH(?Q Cgr(?gq)gcloalkyl substituted
I [ kyl am’'d

cycl oa | am no grou
by hglogerp atomyd%@ysi alk)ﬂCﬂs&yCWﬂOE@ﬂle@rﬂzkdkymdx Doitsh cycloalkoxyl, C-Cys

C3- C25 | oal
ke R OB ) GHER E0Win LB G 1yt Coscaliigmine. group, Co-C
cycléafiehaainkydroug;1c,G2R aBdyk exide, CgTO\g ‘HydRox§Yy 61 &@'ldi@rx)ﬂ'yl aryl substituted by

nitro group, am no_group 5 al kyl am no- gr oup

halogen. atps1, c(}cﬁ@aﬁlﬁﬁyl a@n fos Q)’Cbaﬂi(yl 61-(s leoijlol,ﬁ;ﬁ Cgicyeimlkoxyl, Co-Cos

alke@ékgﬂ Fg'a %lo\% nrmégcﬁ)é ‘I@ ﬁRﬁo depen Wlamnéo group, Cs-Cys

cycléwichiagao gtaip, G]:CQZSIk&] kayrhde h@'bﬁng_‘h?erﬂlebr Qic@dcﬁdyky&enzyl benzyl
a&%@t benzyl, substituted benzy Cl-C6 8droxyalggl
substykrsk ot halegenartomn Suas alkyle Gucweqye}oaléwq]c 25|‘%B<toﬁy]| &5 cycloalkoxyl,

Cr RGN GRS D ke P 5 b Rbiey By 51 AR Qi group, €.

cyclepllogipminoi groirp,eCgCeoladkyl aatido gydupphydThx @ @ acyloxy; C2 Css alkenyl; Cp-Cys
al koxycar Qonyl ; and ur ei ro o) ureyl ene 4 S

alkenyl %I%frtuteg B HalogeR gt %ye 'Che #?9 5364 gloaliy, k(§/ll -Cas alkoxyl, C3-Cas
1SHRSHA ti6 Grdupl afzinb3rabk ). C. 2 CRt, GefdIkyl

cyccyc | oal kyI%r e?eln%?hgksub |tuents gﬁmkhe3séﬁicar$pfmnn0gmmn

Ci-Gas alRyl @mddelgkanp, rendrdxel, eslylogenor &% -€im alladxlyoaibnyla@seys cycloalkenyl;
group, al kylam no group or hydroxyl. In one preferable
enbodi nent of the present invgntion, the said X1 is
NR4, R4 is hydrogen atomor C 1-C4 al kyl;



Rl preferably is pyridyl, substituted pyridyl,

t hi azol yl, substituted thiazolyl, quinolyl or

indolyl, wherein the substituent(s) of the substituted
pyridyl and substituted thiazolyl is one or- two

cz-c%;%l(vggalggno%gﬁeg@@dg ﬂgmﬁgﬁ BRIOKY gﬁ'c‘%%ﬁ BBy, C-Casalkoxyl

C;-Chegayphlkaxyl, Giro@tow, Ianmyx:gnohpngzl é:m arhlql:gnmurgromd23R125 cycloalkylamino
further preferably is 2-pyridyl, 2-thiazolyl,

2-quinolyl or 2-indolyl; R2 preferably | | i neal] or oA
branched C1-C8 al kyl or C3-C8 cycloalkyh more || EECAUN
grou;pr ef-€rablky! kinmdeagroups hydemxyhed €3103§; d TRqr 8-& R, = R,

E\é cl oakkﬁ%q(& &Bﬁ%qeg‘ﬁ %b}'drog ?tB’E‘uFW%% %lb gﬂ@ﬁ?fﬁted Ci-Cioalkyl,

aryl, %nﬁ){ C!;Lgﬁﬁt)g(éd béﬁ%ﬁ CH[@J ﬁf/ﬁ'@?%kﬁ?%gg{tég ofé%ﬁ%@gﬁﬁéd heterocyclic

methmae,elwhee:an hhd?'su‘tandleﬁls omdemhdmytbeyhimgemmmgaﬁcyl C;-Cp alkoxyl,
aton1 Cl- C25al kyl halogenated Cl- Cl0al kyl , ary
~CrycaheXjaming £rexys MRl SI9ERZSATOXYd 97 (i -Cls@lbgm@chowl tepd ureido group or
mey§HeC10 al kyl , benzyl substituted by Cl1-Cl0 al koxyl,
berizyl substi t ut ed by C1-Cl o al kylam no group, benzyl

Bubis Hi, iyl cchbltytuteidtaryl, bergybud,-Chetiey, substitatedt Git- € aliyyl, C,-Cs alkenyl

or C%ﬁkgg{:%%l}%gﬂ%e}{mg SuDS b{ugéggqnbﬁ'ﬁ%@gig{ gt &3-C13 alkyl may be halogen
atomEAELAYShBARL S ﬁﬂt?lanﬂﬁ’& Grou SHGREAPI y B3 1 wherein

i near “or branched al ky and preferably
momprerfarmldarembpdmmm ohéw prickent invepson, phefad a0l iy NR4, Rsis hydrogen
atomS n.this enbodi nent, the representative specific
(3 éﬁﬁ%kéf the present invention is one of the

RO Ipk&redaBy O dsibstituléd 1 HYGaAIN 1~ %@Qﬁ&!m Iyl
cgzpllrzt(éa:z 3 m&ﬁwnwas(&“w(csgﬁ\y N eyl quinolyl or

lndolabz’é%eremwllemjllbsclweéé‘e)mf thagupstyyted @yndylrﬁnérﬁ@bﬁfemted thiazolyl is one or
I t

two &ﬁ@cfte%r ﬂ%qgg&%@ | S'%ro?{&l h{&f‘o E%ﬁ‘?’?t“&“{%{e‘g‘é’r | él-yc;‘;?éhqh,sc]-c4 alkoxyl,

phenghlbﬂ:otyﬂl andr Cj- ﬁ?dalky)kyca!%tellytamnnb fepowgniaid Bufasthed piedetably is 2-pyridyl,

pyridyl is pyrid substituted by one or two
24mg%% ?fﬂ °§3ﬂé@# ¥l from hydroxyl, hal ogen atom
‘Nzt;{ré’feﬂbguﬁ hrgir SPorahdtel.c,(d; %P'%Ik@(@ c o‘i’&ﬁﬁw  more, preferably linear

benzyl and - al koxycar bonylam no group; _
or braneheld € 1- o @H(E]r @tﬂ:ycb eycloapipdj sheh as 2naginethyl, pmpyl butyl, pentyl, hexyl,

eyl g o e Bl oo Rpasts B 1o or plohexyt
branched C, - C6cal kyl or C3>CB?cycIoaIkyI such as
net hyl Oethyl IPropyI bukyh¢ pentyl , hexyl

clopw Oppl , cghqtyl cycP pen | . y | I, .
% pr éf er-abl ?CJ. sobutyl ; hé’ e?"% R Y mdependemly is

hydrogen atom, C;-C;s alkyl, halogenated Cl-Clo alkyl, aryl, benzyl, halogenated benzyl, benzyl
substituted by C,-Cyp alkyl, benzyl substituted by C;-C, alkoxyl, benzyl substituted by C;-Co
alkylamino group, benzyl substituted by nitrile group, benzyl substituted by carboxyl, benzyl

substituted by Cl-Clo alkoxycarbonyl, substituted or unsubstituted hetercyclomethylene; more

preferably Rj is —C-0O-R wherem R’ is C;- C6 linear or branched alkyl, and preferably C;-C,4
linear or branched alkyl, most preferably ethyl;

In this embodiment, the representative specific compound of the present invention is one of

‘the following compounds:




tt -CM RBis -GCR , -C0-R or R', wherein each R
and R' independently is hydrogen atom Cl-C25 al kyl,
hal ogenated C-Clo al kyl, aryl, benzyl, hal ogenated
benzyl, benzyl substituted by Cl-Cto al kyl, benzyl
substwt uted by G -Clo al koxyl, benzyl substituted by

~\C1 yl am no cbjupw zyI substi t A
Wﬂ d:/\gé'u’q;bcg yt ed 3/ @%’\c@en
subst i t ut 8" 7@,- o al koxycatbdyd) bsti t ut ed(@¥23),
unsubsti ggleed het erocycl orret hxl esget ore 0 preferably
Eﬁ\lsﬁ“- -O-R , wherein sy jf near or branched G -C6

| Kyl y—an referably li %3/<

anched G - C4 al kyl ,

- rmst‘pb’refb hi ¢ enbodi
representa |vé¥§§§e %{fqng compound Eggiﬁé ent
invention is one of the follow ng corrpounds N N
CO2Et 03 N N CO2Et (C274) and 1 (C324-4). In still
hrototier pmiehidle zbibedendm df thendreseht inhentjpnesent
nvention, Xt is S; 5 R preferably is pyridyl,
ubss itut ed pyridyl, phenyl, substituted phenyl, -
dﬁéféﬁﬂly is SphRadyiLt ldﬁl?s‘illtﬁtgu ﬁ?ﬁid&ﬂ qlibRe! ¥ 119([01y1 wherein the said
ndol yl ;: Wwherein the said substltuted pyridyl,
substguted tpyridyk i prthsubstrtdteduh)spm ot éﬂotslmbatztotr;ts saleeted from hydroxyl,

resp ctlve ridyl d~t hi zoI eac
naloggf By dhird BERIRE 1 Caf g e o Ct R Upot R EdEht Seneyl and CirC

alko Jn@@ﬁ oogrb LG @R, fuRikdr §PEBradly0E R -pijrid @béty! or 2-indolyl;
’%e ﬁal Ky igy C4 al kongmpherﬁl beng'plzggnd %’:1-04 7

Bp m@r@bhyb@ Wp%rmrrhfa@ql@@ alkriort GrErneyclogheds mptspprpferably linear
7 YL

or brlnﬁch@g d al¥ﬁ tdét%gé%é}égﬁieﬂ% :Jstu?ﬁvtg? }lflseW’t t?cﬁ% éﬁﬁggmﬂu{yl, pentyl, hexyl,
cycl@ﬁcb@&bto@rdlobn@rmclyyldpanyl or dyalohgey, mbstprefatabiyoisgaylp,

Cl-&A al kyl, CL-C4 al koxyl F{)henyl and C,-C4

al koxygar bonyl gm no gr oupu 2+t hiazolyl; 2-thiazolyl

substltuut ed by haI ch a o phenyl or Cl1-C4 al kyl;

Rs gsii TS YR .o | pk; MostR pr\&heeiabbgch RhendaRd independently is

LD LIS TR B . o
subsNuh!dR?y Hher, ehiR 1e%§1|fkylﬁ§u@éﬁ%t8§b r@le@{%@ﬁ{%ﬁ&i 3behz°'y1 substltlggd by Ci-Cyo

hydr ogen at om hal l'ogen atom Iinear or bfanched
alkylafnfayd geoupphenzyl sumttpﬁdeibymmlty graipl beezatl sobstitntad blyechrboxyl, benzyl

s TR ELEN s 5L S0 VR P raometyins mor

cycl oal kyl Cor benzyl, such as nethyl, ethyl, propyl

butyl, pepfyl, hexyl cycl opropyl , cyclobutyl

fi ahtyC-@- RVQJJ&'P& Y s RSt Bx%B@Ke% ly li
pre é?é{tgg‘k@ or benzyl’; R3 Fs gsne 0IDect ed ?F%%ﬁﬁﬂ}??%léﬁmferaby mear
orbramrbmi CEJQ%kyiyxdosI)waﬂetajoly etE)‘ﬂ C4 al kyl substituted by

C car bonyl ; -C4 al kenyl _substituted
% Hvs @T%Q%ng BFGBBIH? ve s_peclﬁc compounc}/ of t?ne presentumventlon 1s one of
the following compounds:
— 0 0\\./\'\-./
Q—_«NI\( (/_<C}f<\ N cosgt
COEt (C274) and =/ (C324-4).

In still another preferable embodiment of the present invention,

X, 18 S;



OpR 11/ -GN -COR, R', wherein each R and R
i ndependently i s hydrogen atom Cl-C25al kyl,

hal ogenated C 1-C 10 al kyl, aryl, benzyl, hal ogenated
benzyl, benzyl substituted by C 1-C 10 al kyl, benzyl

%%ﬁ%}a}ifyeqf aﬁ?’&éﬂ g:sgB%lt 5yg}/ﬂt?®’izylfghe ?]? S%L{béHttg?e% k?ﬁ{xenyl thiazolyl,
substinted nﬂxezogylpqnpnollyemzmldotyubzsﬁdrémtﬂed sy s@lﬁﬂtlhﬂéfd/byndye neap$tituted phenyl

subst it ut ed 3{ Cl- C10 al koxycarbonyl, substituted or
and §UH£?@. Whiazely | nae crearay Y GHeR FiYenBhen ang efhiazolyl each of which are

substgﬁtg{in %5'%@1_%3(%2 twgcaﬁlg%ltg y?{l&:‘t’&l lnhoxdsg)é}i %gfr?é% ?L‘ﬂ?q{‘tro group, C,-C4
alkyl,eﬂq@ayxﬂamybnpﬂlamyhybe;nzleale ,Cw(healkoxycﬂfbomﬂaknmngroup, and R, further
' brance Cl- R, -C | kyl ;. GO , »
prefelfly RVALSE A dpatbelis 5 Py fnbhonseyi el ibtiuied by one or two
substﬁhiﬁ(é selBcted Miﬁrlg}dﬁo)@@CHal%erﬁﬁ%nR 1'11[1@ ﬁ@ﬁf’eﬂwd a'll@yl C;-C4 alkoxyl,
ydrogen atom |inear or branched yl
phenﬂeﬁ@yg Cﬁ|aU@p(M%hqrwlargmo group; 2- thlazolyl 2- thlazolyl substltuted by halogen
atom l'[e?lyl(&é h(':""aﬁf?{/lyb) uﬁmlﬁ%‘?%tl}{h 1%{{” azol yl ] et hyl ene; In
thi’sY enbddirhie He repr édentdri ve speci fic compound
Most hﬁeﬂéfabl:)enthel lMGnheteﬂ)cyéthnﬁanuclebhﬂef @drh]ﬁtyunﬂg have a structure

npounds: CI; Hl CO\ NN\N NCOZEt S cQ2Et
repre%@i@day thQﬁNIOZNIEg eeslo)  (C340), s - S N-/ CO2E
(C289), N " OQZEt (C290-3), C02 90-3), OHS S
NS~/\I\N/\NNN HO CO2Et
(C306-2), N (C218), F\ \ SI1\~(S ~N N
COREt (C375), " COREt (C3®s7- . NYooret (C307-3), F
MO S (SNI _ MO NCXEt NI, CO2Et (C02D

Wherein each Rsand R¢ independently is hydrogen atom, halogen atom, linear or branched
C,-C4 alkyl or phenyl;

R, preferably is linear or branched C,-Cs alkyl, C3-Csg cycloalkyl or benzyl, more preferably
linear or branched C;-Cs alkyl, C3-Cg cycloalkyl or benzyl, such as methyl, ethyl, propyl, butyl,
pentyl, hexyl, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl, most preferably isobutyl,
n-butyl or benzyl; ' |

R; is one.selected from hydrogen atom; C,-C¢ hydroxyalkyl, C,-C, alkyl substituted by

_ . O
1
Ci-C4 alkoxycarbonyl; C,-C, alkenyl substituted . by C;-C; alkoxycarbonyl; —C-R" |
0O oK |
- —C-N o
—C-0-R, R", wherein each R’ and R" independently is hydrogen atom, C;-Cys alkyl,

halogenated C;-Cyg alkyl, aryl, benzyl, halogenated benzyl, benzyl substituted by C;-Cq alkyl,
benzyl substituted by C;-Co alkoxy, benzyl substituted by C,-C;¢ alkylamino group, benzyl
substituted by nitrile group, benzyl substituted by carboxyl, benzyl substituted by C,-Cio
alkoxycarbonyl, substituted or unsubstituted heterocyclomethylene.

Further preferably, R; is one group selected from hydrogen atom; C,-C4 hydroxyalkyl,
O

: ' . )
ethoxycarbonylethylene; ethoxycarbonylvinyl; —C—R', wherein R’ is linear or.branched C;-C,
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(C307 4), (C319-3), CO02 Et 4), Owe 02N /-\ X QZN S
[, ~S1 | N CXREt (C319-5), co2Et (C334-2), N CXREt
(C334-3), NO02 CI ~ BocHN \\\ " Co2Et (C334-4),
I\IC(IZEt (C404), N CO2Et (C323-3), PhS S S~ N N CO2Et
, N CO2Et (C303-1), N CO2Et (C303-2), S "/ 0o R
O%ZL \' v 7 @2N HO \-/ NCO2Et (C303-3), | " COREt. AN
alkyl(@' Iﬁg

Roetioagh § STORE O g0 P RGO Cs ol

wher%‘:@ﬂ'c%&? %U’Q%‘e;%ngeélyo/& /flghl‘o%eﬁl a(o\ﬁe Q%egn) or brg&eﬁ?@ alkyl, phenyl,

benzy{lCBd@))ber(z@Q@Bl B82-(2-Oidivey 1Y- S2&butyl- t}Saﬁ)lﬁ]-metSy}eNe,N ~N N S
%’% odlrs%n @jfg)gérﬁienta@vg ﬁé%c)lgc c&p@nﬁg&l_tge pregent 11_nv_Nent10n is one of -

the fell & ounNsN Co2Me (C276), cOZEt (C322-2), S's /~\
\ \ %é I@

|veo~-~\ Il COR2Et Ns- N N (C324-5),
_ 8), Y (C30),

. / \ S
\ "1 W | W | CO,Et /= ;‘—<N/\C02El
COEL  (C290) & (C328-2), =/ (C340),

®_< I\( O_< f( N/ \SI\(

COEt  (C289), COE (C290-2), NTCoEt  (290-3),
| X
Cg%\ T @ cos Oy~
COEt  (C306-3), = (C306-2), | (C218),
Br
-1 T 1T DY
N N"coet (C375), CoEt  (C307-2), ot (C307-3),
a2 af wo (ST T Favaa
COEt  (C307-4), CoEt  (C319-3), COEt  (C319-4),
OZN
aSsa o ST T asui
COEt  (C319-5), cost (C334-2), COEt  (C334-3),
Q 4 ]f\/ | -BocHN—/_—\,——< \(\( /_\/_/ f\/
COEt  (C334-4), ThcoEt (C404), COEt  (C323-3),
Ph
O<S1Y ~-O<CT S@
COEt  (C358), /kco B (C303-1), COEt  (C303-2),
‘<f\ \/\‘/ ozNJ_\._< I\/ Ho—(:>——<
NcosE (C303-3), coft. (C364-2), TNcoEt (C305-4),
N—<COOH COOH
©_< I\( i~ A 3
COE (C364-1), N (Wang268), (Wang302),
S S
/COOH QH \/\(
f;l—\\ \ \ / . S 7—( S
\Sﬁ//*s\)\\ A NAQ:ONH—\ ﬁrﬁ N——Z/Y
N I~ (W268-1), Ph (C357), CONH, (C267),
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SNN ss S\ SN /-\ SS/ FCNNI N\''S NNN ~or Q
| HN O ( Ww8M, NNo (W8F), o (C503) and S\~S F
~N\I o (W8M-). The heterocyclic non-nucl eosi de
conpounds of the present invention nmay be prepared by

t he foI | owi ng net hod: sTh scanpounds (conpounds 4i)
ﬁ \/oﬁfoof t he present

s % being NR4 (R
(_AI v nt| on can be prepared\:a@cordl ng to the fd)—kow/ﬁg/
chenigal re n equatiom 100 coo. + KNR\;&
EDC, DVAP AL Ok, NaCAC RIN AR ORp e (cas,
Q\—DNF/RQKHRBN% 1‘S ein:- R is pyr|dyl
stltut ed pyridyl, mﬂ[ substituted ph

y S
ifher ed het er ocycl i c gy otip, substi t ut edﬁmgrrénﬁ@/
th OH

heterbcycl((BIQr‘Bup, qui nol yl 7or i (cfiR4ys), vvher ein (C254),
merrb red heterocyclgc roup is a 5-nmenbered )
[,/—txe erdcyclic group ccfntfa,K\nT/\ one or two het¢g Ht ns
ed formN, 0 and'S; NR2-ks one sel ected fron¥
grdtSPp cons{(R68R), of Cl - C25 Hall kyl ; (CR8L2) al kyl 0 (266),
sy bs ituted by hal ogen atom C1-C25 al kyl, C3-C25
>_6C<§ | kyl, ClI-C25 f -C25 cycl oal,lsoxyd
al kenyl | ken ni t lgyghe
ani r‘Po gr 0(613806), C25 al kyI amc%"egr 6%1%)76)& C25 8 = CoE (C322-2),

cycl oal kyl am no group, (C1-€25 .alkyl am de group,
[s)_tgﬁ oxyl , acyl OoXy or Eﬁ\;@(\a{ kokycar bonyl ; gs(%y{
N cy vl ‘E% cyc | ke gg@tlth%? by hal c37
at om Cl C2 ? C3- C25 cycl oal k)‘l 'C1- C25 (C37),
al koxyl, C3-C25 cycl oal koxyl, C2-C25 al kenyl - 2%

sCcy enyl, nitro group;y amno gr oup, sC 50t
\[’%ﬁ:@no gr oup, Qﬁ% al kyl am n&@'@?g :{
ahkyl mup X acyl oxy? l;
aryI substl by hal ogen atorr&é%{)CZS al kyl , - C26-303)  and
aI k Cl- C25 al koxyl, C3-C25 cycl oal koxyl
kenyl C3-C25 cycl oaI kenyl, nitro group,
grgung@; C25 al kyl am no group, C3-C25
cycl oaI kyl am no group, Cl1-C25 al kyl am de group,
hydr oxyl or acyl oxy; benzyl; benzyl substituted by

E )F/EF (g&ég%g 8%?51@% E (}?lgaég% é%gl%% %?l eﬂ’tleg naiyscge prepared by

thefclycmzmglnkelmd nitro group, am no group, Cl C25

a-H%' ani no grgﬁoquﬁh? Cgs w1ﬁ¥§(| %gilngﬁmr?&%e?ggoﬁfof the p(;ezssent invention

can be prepared according to the following chemical reaction equation:

i o Ox-Re | §
R(COOHV . RZ)H/Ra EDC, DMAP Py j: NH,OAc, NaOAc R1—«JZ/R2
NHpHCI ~ DMF R™ N R N
1 2 3 4i

Wherein:

R; is pyridyl, substituted pyridyl, phenyl, substituted phenyl, 5-membered heterocyclic
group, substituted 5-membered heterocyclic group, quinolyl or indolyl, wherein the 5-membered
heterocyclic group is a S-membered heterocycﬁc group containing one or two hetero atoms
selected form N, O and S;

‘R, is one selected from the group consisting of C,-Cys alkyl; C;-Cys alkyl substituted by
halogen atom, C;-Cjys alkyl, C;-C,s cycloalkyl, C;-Cy;s _alkbxyl, C3-Cys cycloalkoxyl, C;-Cas

alkenyl, C;-Cjs cycloalkenyl, nitro group, amino group, C;-C;s alkylamino group, C;3-Cps
g _



hydroxy or acyl oxy; C2-C25 al kenyl; C2-C25 al kenyl
substituted by hal ogen atom Cl1-C25 al kyl, C3-C25
cycl oal kyl, C1-C25 al koxyl, C3-C25 cycl oal koxyl, nitro
group, am no group, Cl1-C25 al kylam no group, C3-C25
cycloﬁH(?la?rﬁhé‘éJr(ﬁiB" 0Q-Cgk 5’1‘1{9} 2 C%%uﬁ'ﬂ%ko@m &%1&@%% C,4 alkoxyearbonyl;
droxyl ,” acyl oxy . al Koxycar bonyl ; C'2
Cs- le@&d)’ke@w@g cmm& su'yﬁttlltlnacﬂ Ibeﬂnylogslm bm,t(at €ds altigy1, C3 Cz; cycloalkyl,

C- Cg?“}l(% P acgosd,‘yg 1%/1(%)'2)(2 Ia(tzoéﬁfl alkeﬁﬁyfzéj S%ICI O?I ﬁ%@tn;xlo nltro group, amino

groupdl QUP5s al@ﬁlaﬁﬁﬁ) akduypl, 205-09 cglfcmaﬂcyla@%n@zéoup, C, Cys alkyl amide group,
cycl oal kyl am no group, Cl-C25 al kyl am de

hydrqw(lj pé)@yylozgy, argbyqr@k§ubsgtutqg1by fralqgen ﬁtorg;,l_C@_ 5 aﬁ)cg(&dcbgzs cycloalkyl
C- C%f\hér Xy, 1 C%Ng%r cn)aﬂoxgﬁ @1C2(§2;lkm‘rél(yt3 @ §cmll+éngf’nltr? O%roup, amino ‘

onpoun i s co reialt y avai
grou}exﬁwﬁbgalkylammcslgtmm AEnC,sCheiriaballanReagenonp CC. -0zt dlkyarahide group,
The .co

nycr ST Bt BOAE: DR SRR Y EPRRIGE oG PRen B Rerias kgl C-Cascycloaliyl

C C§5amoxyl nC§ 08 BlcBABHS1, 0@2 Css alkenyl C3-Cys cycloalkenyl nitro group, amino
Q)2/ - (3-di net hyl am nopr carbodi i m de
groutho d@lk(/lgme)o Sroum-@ aﬁm%ylorﬂssmlarmnﬁegl(omﬁ)l -Gnalkyl amide group,

B GEH B (4 BT30S Mg oy, ot

Cs-Cusncieoallbyg, EJIKE&ISIahleax@lhn@b-ﬂzpﬂyﬂﬁalbwyldlnﬁtﬁo drouygt limino group, C;-Cys
. .mor phol i ne érl et hy| am ne or di et hyl progyl et hyl am ne
alkylgngno, grope ety AR EBRe fnit 25 2lkibiamidecsrewmnitydrriyl, acyloxy

or C12CI ﬁk&%ﬁﬂb@{i’ylo@g -89 I QMRS 'CZ}O%{ %ﬁabﬁkgnr%q %{IB&H&Q? 8y halogen atom,

héat'éd to 12 xture o
G- Cwamm GpCacechabkydnd, -Sodillkomyl, d&ﬁ@ﬁtcgclankhtopylodumegroup, amino group,

SRR oo SRS B B e roun, oo

acyld@yesent invention can be prepared according to the
- follow ng chem cal deacti on equation: 9 OR2 Qu
Lawesson's Reagent 7S R /\ R~2 NR HR3 THEN// 3

R3 4H Werein theéaﬁe son's reagent is
R 151, @1( parayirer Ho: E’y,l \yhe_r.ela PdllQ ﬁl@zﬁalhylm Ltllllef likpe,
\Q@}f §ec%m7er0| I){ava abg ﬁtgvmé.s 1 Sinooh
geht s CgHRSEY o t'hFoqRT el RieHaYe %rrrﬁéﬁfﬁa ¢g fjgp Sinopharm
Cherhi%ﬁl E@dg\éﬁm@o thdt aid Amﬂéh@di le@ The Bempb@@Rt 2da@Bél synthesized according

| uxed ifro uce the conmpound 4ii. The conpounds
to pr(Qi@FF[S’chn@Eg ey 197 %; ﬁ8>(3576e| ng 0 of the present

P SO o SRR LR P 200,
N,NNzZmthylpy@lire3 DM A®) iahd mbleeufbefepéian tise suiyenibODMI&E, DMF, acetonitrile,

sol utjon inclu t he above, obtai ned conpqound 3 is
dichiggepeth aqeoorlmaﬁzﬁ%ﬁgﬁla apRde the acf@nﬁﬁ@nc%fwamme N-methyl

morpﬁio‘hhe tEQﬁy&ﬁHH@ g %e‘f‘h})’l\fnjbbyl%%ﬁﬁhﬂg el@@ﬁ-@ ré:a@ﬁoﬁ Bate compound 1 and

according'to the foll'owi hg ¢
the compound 2 1s carried out to produce intermediate compound 3.

Compound 3 is heated to 120-140°C in the mixture of ammonium acetate and sodium
acetate and produces compound 4i through ring closing reaction.

The compounds (compounds 4ii) with X; being S of the present invention can be prepared

according to the following chemical reaction equation:



reacti on equation to obtain the conpound 5. CO2Et
LIOH MeOH H20CO2H NRR XR2i /Il X, 2 45 The
conpound 4 can be the conmpound 4i, 4ii or 4iii. Under
al kaline condition of Iithium hydroxide, sodium

hydr oxi de etc. or under acidic condition of

hydrochl oric aci & | furic acid etc., the_conpound 4
is hydrol yzed tjp obt ai n-2%4§&5°"& Beasenynd R i ndi ti on
of the reactiRgh y e roomm-ﬂ;nperature_o{A%éZ?ed to
100 ~ . The con‘pé"und 6 can be prepared fromghe
conpound 5 accor@ ng to the follow ng chegjjca

reaction equation: COOH COXR R' 1.(0001) 2, CHZbI 2 R~
WhereiX thikdaves@niRieagenK, is 2,4Digpariimeetboxypbemyl)-R3-dithio-2,4-bisulfide,

. R'. i ndependent | y.is hydrogen atam_ C -C25 al kyl .
whichJp SHERER BTt S80St KO Croro baRRiP (SN ik Sbove obtained
compd@nd $lin tHelsoenhytie @bk dditan, tHehehied bf@rdluxed to produce the compound

.. unsubstituted 10 heterocycl onethyl ene, wherein the
4. sypstitutent on benzyl group may be hal ogen, Cl-Clo
. - Glo - L0 O .
T tbpgofaesFmBL RO s K18 b B000EHDanion o e preps
accomliny torthd\fdlloWmeg dempealmehcBon squatmnsf or med i nto acyl

chloride under the condition of oxalyl chlorjde or
t hi onyl chl ord)aéziﬂé, and RO®A acyl chigri Oy sR,
reacted with Narilpus alcohol's, varfous sﬁtﬂ%’zt ed
. am ne- or Uedys &unonia etc. to produce theygonpound
6. The solvent '0f the reaction nay be o
di chl oromet hane3 ethyl acetate, water or tHHiini xture
tggereof The reallcti on_ i s. .conduct ed under _al kaline )
RahesPBerus grychisdesotutioniacindugdhe 2has dbiainedorogimenad 3 is heated to
100- FdotRhdd RHGBA RS pRALASHE UOLEGLROARL € potassi um
‘bi carbonat e, sodium carbonate or sodi um bi carbonate
- dihe.compound ganwith Rb foalng €0cht aan rengt iad¢arding to the following chemical

- et hyl mor phol.i ne, i sobutyl chl orof ormat e,
reag lr()lneetq%tlloa{lrrtlonoé’?%% ecé)lmeotoﬁri(# ropyl ethylamne etc. O the

compound 7 can be pigparged,fiym Lhe conpoungoH
according to the/q \ol Fowi-ag—chem £al readi{on
equat i on: OO2FF_t/4Li g, THE OH R1 N ~rk Xi R2
47 \herein, thé&corfpound 4 reacted to produce

compound 7 by addi ng al um num |ithi um hydr5i de in the

- hedBBoRl ¥ 4H bdthe BMYENHRAUA, 4iebf &y dr of uran or
absol ute ether etc. under the tenperature of -20 7

Unger alkalipe wcprdifonpdulitiven dedrdsédgrsogame diyiiropidet bie. or under acidic
condﬁ?o'ﬂp&ﬁgbgirgchéfgﬁg 58%1{‘&1&%&&% fef%l.,ltggm cgglpo&rpde i§ %lydrolyzed to obtain the
reacti on equati on:
compound 5. The condition of the reaction may be room temperature or heated to 1000.
The compound 6 can be prepared from the compound 5 according to the following chemical

reaction equation:

COOH COXR'R"

N 1.(COCl),, CH,Cly ’;‘ \

I\ _
R PR, 2 RXRY R™ X7 Re

5 6

Wherein each R’ and R" independently is hydrogen atom, C;-C;s alkyl, halogenated C,-C)g
alkyl, aryl, benzyl, substituted benzyl, C,;-Cg¢ hydroxyalkyl, substituted or unsubstituted

10



OHO OHHR N// \\ IBXRL\ RR RWgX,Et20 R\ R Rl

X R2 Toluene/DMSO X1 1 X1 2 7 8 9 Werein, IBXis

2- iodoxybenzoi c acid,.which is purchased from Al drich
The Gignard reagent is Cl-C25 al kyl or C3-C8

| -
e XL 0 R P78, Al ...
C\-Cpratdugk G, rﬂ:@amwnan@ goauppaitritt gouf,hartoaypot@e-(B, alkyloxycarbonyl; X
ted to produce the conmpound 9 by adding Gignard
‘SO(?r&iIgent in solvent of absolute ether or anhydrous

tetrahydrof uran. The conpound 4 can al so conduct this
Teacdémpoundns tseshs fokmed mto aoyiphivrdieGind€r tht kendiaopofinglalyl chloride or

tiony ORI Gl 5T e et CHOTIE e FOrPAEH T RS H5qnoTysiipus substituted
ammBoRacﬁL[\éohgérﬂr[\émﬂ:tc Xo%o&—&lel{ﬁé‘ @&%@Qd%‘- The sgepvemgoti@ie reaction may be.

The conpoun can be oxidized to pro uce he conpound
dichlo@nigghansi pgyt h@et%te,t Veter phoze mixtureclhersaé I:hﬂ reacteon or conducted under

alkal{nﬁ’éoh@tl{)oun tfigglkgﬁ)ljl Jea%é}lt layt bOI 1H8 gm ﬂ(a%q% Es potassmm carbonate,

C can re |ng tO

potasfsﬂ)dni BWaﬂn@n@ﬂegmcﬁah daftfihieqst szﬂumtl lbmrbonﬁ%% dtc. Bbr Brgan?é alkali such as
nBuLi, THE Ns 2. ZnCl2 N 3 12 Ri ZnX

pyndm i vel‘tﬁleﬁwéma)hzhm:hs Rabuy TrEloratonmAgy of nirigtylamine  and

dieth ?@ggﬁ@ed as sanme as above, X is hal ogen. The
eS|s 0 . conpound 13 can refer to the prior
.art (J Chem Soc. Per ki n I 1982, 159-164;
[itthe seppored 7 exiche pigwted figm thspegmpopad %@ﬁwdwa tppthe followmg

cherdi&A¢d£Hod Q{ianioﬁ -2 hours by adding butyllithiumin
organic solvent of anhydrous tetrahydrofuran or

absol ute ether, aftbsst that hm}t_r ous zi nc @t i de
i s added to prrodice zmeen——%u;as“ , bve zil’)‘C\ovaer is
added into h,é\o i c.solvent of anhgp

t et r ahydr of Ur an®or absol ute ether incl udi ng corrpound
12 and the above, mxture is heated and réefluxed to

ncon h h nd 1 '
%laeg%lgf gfel g)%g}gpund ret:acte g tto gro Sggp goumgou ﬁ % %y dghng gluminum lithium
hydride in the organic solvent of anhydrous tetrahydrofuran or absolute ether etc. under the

temperature of -2000-250.

Or the compound 8 can be prepared from the compound 7 according to the following

chemical reaction equation:

OH
N{ 1BX { RMgX,Et,O {
R1/Qx1\ /4 R =

Ra Toluene/DMSO

7
Wherein, IBX is 2-iodoxybenzoic acid, which is purchased from Aldrich Co.. The Grignard
reagent is Cy-Cjs alkyl or C;-Cg cycloalkyl Grignard reagent, i.e., R is C;-Cys alkyl or C;-Cg
cycloalkyl. The compound 7 is oxidized to produce intermediate compound 8. The compound 8
reacted to produce the compound 9 by adding Grignard reagent in solvent of absolute ether or
anhydrous tetrahydrofuran. The .compound 4 can also conduct this reaction instead of the

compound 8.
Or the compound 10 can be prepared from the compound 9 according to the following

chemical reaction equation:



hours to obtain the conmpound 19 in the sol vent of
benzene or toluene and the |ike, under the presence
of the palladi um cat al yst
(tetra(tri phenyl phosphi ne)pal |l adium or the m xture of
pal | adi um acetate agsl tri phenyl phosphine). O the
conpound 14 and the ound 15 can be prepared
according to the f omﬁng @&enical r tion

equation: OR R;/N\ yPd/ C \ +
R- X R EtO RI-XF2 2, @%ﬂqejﬁ?”s‘?( 2 X5 98 14 15 0

Wherein Ris C, - C25 aIkyI phenyl or QbO R, wherein

is Cl- C25 al k tc, The npound 20

Ebﬁﬁ@?lem |%caéw% %1 yzgd t%Pr@du?er@ﬁwcﬁinHB‘b‘HjaWeré‘ﬁﬁé}é? active MnO, in

acetoB@ 3918R5n 50mB Xt fthe nAk &l §dHttidrPof t8fuene dEDSAEEN 8 and
he conmpound 20 react to produce the conpound 14 in

é)mltiyeohoouzpun@ﬂ? ahryble pieparsd asairding dmthisyfobeldingghhialidal eraction equation:

the compound 14 is hydrogenated tq; obtain the

conpound 15, &ﬁLEi {he conpourfd waR™ be prepar edr,

“accor dRrpx W ng chem calyreaction e |on

RR3 3 BreMf N N 2 M Rznl, S%or DG X

~\ ~ 1% X R DOM\ swnmutrzgpms 1s~°R1‘?2

Br 18 16 WhegchveZn t he conpounftf(@%c)/BPhihe conpo gd

with R 1Belng Zrgdhrazolyl; R2, R3 are defined g sane

as above2 Ris C -C25 aIkyI or C3-C8 cycl oal kyl . The

conmpaound 17 reacted for 24 hours _to produce co nd

YéhereindRenRordndtenesfined Asusamsn b gbeitd i ds hrlgaen he. synthesxs of the

€nn I r S 0

comip 13 sanriafrd8 TRENRG: ol 1 ERGh S P2Heh 31082, 4 - 16 Heterocyelic
Cherﬁ)l\/l@&ll; ZB)JVFOO:B)) Tm;idomgodﬂ’delz reacted fand.scaéX Abwys thynaddike) butyllithium in

orgagig slog\(%ng% x@i}? tlce:’% £3213 glrat%gmi&t%oﬁgérn ?@f@r Bi&at anhydrous zinc

chlortieSis Qe totprBduce zihdon. W(ﬁﬁb@)&fhc RbwaeNs/ ddded into the organic solvent of
Et OH H20/ COBSRZ 1319 Wierein, Rl, R, R3 are

anhygeours fetshydrofrigs cagbselbisvaherTinglugmectemneage i sunthserbove mixture is

heateaozgmelr ?lh%)d %L é@l‘lé&azgr o1 ﬁeg th&{ ﬁ@c?h@%ﬂﬁ&“l 19385%0%@ react for 8-24

eagen
hours to obtain the compound 19 in the solvent of benzene or toluene and the like, under the

presence of the palladium catalyst (tetra(triphenylphosphine)palladium, or the mixture of
palladium acetate and triphenyl phosphine).
Or the compound 14 and the compound 15 can be prepared according to the following

chemical reaction equation:

H = R A
@]
[ 0 10%Pd/C
R1 X1 Rz R1 X1 R2 HZ,MEOH R1 x1 R2
8 20 14 15

Wherem R is C;-Cys alkyl, phenyl or —C-0- R , wherein R’ is C;-C;s alkyl etc. The
compound 20 is commercially available, e.g. from Sinopharm Chemical Reagent Co. Ltd,
Aldrich Co. etc. The compound 8 and the compound 20 react to produce the compound 14 in
anhydroué tetrahydrofuran solution by adding NaH, and the compound 14 is hydrogenated to

obtain the compound 15.



met hod of the conpound 13 can refer to the prior art
(J. Chem Soc. Perkin 1. 1982, 159-164; Heterocyclic.
Chem 1991, 28, 1003). The boron reagent and the
conpound 13 react for 12 hours to obtain conpound 19

I :
Opth%t&%mérenhﬁécg{ﬁacégf; ?%ﬁ%g? Llccglf%lﬁéa %9 folg%@v%gtggés}gﬁcﬁl rTr]eac’uon equation:
car bonate or sodlunICarbonate O the conmpound 21 can

be pregared accordlng to t 3Iomnng chem ca

r eaN on equa on: HE R~ jf/l\

[ e T e
ryl X1beRZyIEKﬂM1 C ég_ IknyISubstlﬂhCémPEhggls

Sal kyhy C2-C6 al keny, cycl oal kyl, whereifn the

substltuent(s) on the said aryl or Cl- C13 al kyl nmay bdé

| ogen, atom al |, am no o al k) p

SR madommbortds ki Aol R RE bt szp Bt o Rg are defined

as sam@fas AbHRYUR ALC LOQMILyE BPEY, &ty 8oR¥yRdBE REmNBEhd 17 reacted for 24 hours
anhydrous tetrahydrofuran solution, and then halide

to prodyica gemeounsdl § tadickloramethanersolitionthy asiding liqud hmmm@l The compound
I t.e

18 regge‘ts ruégergg&?l t@Jn eaﬁrg te %r e cé &ﬁlrdel;éé @g sggzggntp I{)IQ/D%’ or DMF by
addlrtghﬁe Izlﬁecm;nrmirbaltaﬂyitmpikeal I y quenched with ice-water, and

the resultant mxture is, extracted wth eth Iether

Or thy compernag 49 can brPEPRRe raREng {¢ fherHplpwingchamisabieaction equation:

and washed with 5 % hydrochloric acid, water, Rs

saturated brine in seguence t hen drled and N

solvent is renovéd 5rredﬁé@@hﬁxessure @u(

t enper attuB@H)The i nalypr odUEIS O?pFel’hed t hretgie

colurm chromat ogr ®hy and i s 1 den &d by the

nmet hods of nucl ear magneti c resonance (NNR) neSs
spectrum and_the |i ke, The present invention provides

M¥essini Ri Rat Rpirardedined es same aoshoysi TroRoropseagsnt can be commercially
avall%‘l&t @g o' Sindphatt ' En icdINRe i &oh i%&r R¢¥ el @o etc. The synthesis
non- ntcl eosi dé conpounds as active conp ounJ may .
methbdi rof g capopduaidnisy qzmwaretﬁﬂdeuhé prabt ga'ttﬁJbrﬁlem |SmaPerkm 1. 1982, 159-164;

| Hete(r;ﬂxé'ﬁl:)lv a?&‘ﬁ%‘nr&ﬂg%@ef@ﬁ plld'l g)é)é(ﬁ{j rle%!%%’tégﬁi %e&@gmouxéq (I:g react for 12 hours

to obflN 36hpEERUD) i the 661vdlief PeBsM0! of AINAI bPRJEIAS bal&i@h atalyst, water
nthesi zes a kind of new heterocyclic non-nucl eoside

and a&%@h ofi posgssingesarkonajgercsedidancasbensts i vel y i nhibit the
I V| t . .
LSRR 2L P BB A e AR A Blggon cuaion
and HBeAg. These conpounds can be used for Rhe

preparat|on of ment s r eating Wi
di seases, nﬁ overconstFl ﬂehglsgd nﬂéggs of the
known nucleo | ok di ng cytotokaIty, and

t he reqU|renenthf o her drugs havi ng di fferent
structure against,the drug-resistant viruszyariants
i nduced by | ong-term nedi cation. The structure of the
OPRRSHNAS iA660! fibBGuted drile bbﬁﬁgﬂ}n@ |-@n; hlgyl, fs@lbs%ftdté/@b{ Cisalkyl, Cy-Ce
sinple and easy to be prepare Descrlpt|on of the
alkemyl ani GyeCdeygloalkyl swhireirc thepabstiwmt@) ob hiee saidhiakiltar @iy -C s alkyl may be
rati os DNA | eve n .duck serum,of the
halo%?‘ef’é?%?jr“afydlfﬂm&ﬂ &r?LIPaPikéIImI‘ﬂ% SCGROF ﬁwd@%&h EFWhPI?ge“ atom.

VitHe 8do B8 14i ABact@ftben Hdue o8 46smheRBkiatire U3 ¥ddit NaH in anhydrous
i nfected ducks were orally (intragastric
tetrahpidrpfuran sduteeh, and then halide is added and reacts for 12 hours to obtain compound

21.



Best Mdde of the Invention The present invention wll
be further described in conjugation with the foll ow ng
specific exanples, but the present invention is not
limted thereto. Preparation Exanples In the follow ng

e a’fifs%”igSé?ﬁ”?%ﬁ%aqﬁtggc%%%”ﬁﬁﬁ%?%ﬂﬁ Jeacfig Aftr the reaction
comp?eq%dgehagregc%eornels £ 1ca§¥gqtﬁ§{:l£ff7 Q‘By gﬁ 3 n%; Rl ar@h% Eegﬁlltant mixture is

extraé%@@%ﬂtetl@?etherl—gﬂ ] é"J&?até) ldfdhidrSﬁlteﬂﬁHe %cﬁl&%npeftﬁﬂl%ﬁé and washed with

wer e perforned inly With colum chromatography of
5% Bydrodhdordedcid, 204 er3 SAuiREHrine A dedueicd, YRS drikd, &id ﬂhB Golvent is removed
silica gel used in colum chronmat ography was coarse
undehodduoed (prdsxurel at Jow wérhpdratwess Thor didalc prbdioyt isheb@ired cthrough column
of Q ngdao Hai ya Chem cal Plant. Preparation Exanple
chromsog SOCHIGE OEr o AORe, MRt 0 hglpar RETONF resonanad (NMR), mass
k 2.1 3.1 40 CO2Et The compound 1.1
Sp““ flethe conpound 2.1 (3mol), N-ethyl-N - (3 di m

r : :
?gyggmm WBW%W&%% ER ?ﬁ p\{/{%aﬁi P%éga %@&ﬁf &%rg&?f tlEo hlcr}]1 qpontams one
or mHi‘el SCHUE 3hovd ﬁ¥@rd@§51¢c Hbﬁ(ﬁﬁ’olem E&ﬁf)&gld‘s NsiBve @%gounds and may
(0C). Then DWMF (5m), pyridine (4.5mol) were ad
furth&e Gueains abhahna&\mcaﬂyfp&cﬁl&/hﬂibnaﬂ egli@angf sidhe ak eaedipiet, disintegrant,
was tracked by TLC. After the reactlon was conpl et ed,
anti-ehdant sacticomg agontytoatmgwgentaid.ut ed with water (25nl),
extracted with EtOAc (25nL). The solvent was renpved
MW@E@Q‘&S Effectoncentrati on. Then the conmpound 3.1 was

ﬁfe@&ﬂ iBVentioR QfeéffghQ And tsfmﬁé&&s%okﬁqu{éwmh%mmﬂon -nucleoside-
etrol eum et hér/eth acetate (volume rati o 5:

antlvm‘h}e ggemtfe whighpesnn gff@:tlye](yolrﬁmmbn})e mlcmlqre o fwinflhenza virus, the DNA

| | reph((aaﬂa MH%%%%D )v1('uNd ea% éncfgﬁr%gé@zﬁom u?(l)—lﬁ%%t Iag% HBeAg. These

compib@gdLeandbe tided foeaetgroparmivs oft hadik@dery forlifeating @fral di€eases, and may
reaction solution was cool ed to roomtenperature and
overgme, thegdigpdvantages et theslpawn nuglepsidisedrugh.t Hlidig cytotoxicity, and the

requiRR i dRGdnigs Eaeng ofi &Bht YRR e rgg\éﬁgt %g@hg%@él algzwms variants

concentrati on. he conpound 41."1 was I ne
indussddur lahg-demt medeghors dlherstructote ofthe @grrmphuydsvac’cbrdmg to the invention is

I th / t h t at I t 1:1
rela R Tl G E0 2 OB | ¢ aci was repl aced by the
iﬁbStltUteﬁ! iibo%¥|IC aC|d (conmpound 1) listed in |
' and the conpound 2.1 was repl aced
fol.l
Yl g ”Bﬂ@??w{le&f%%ngé’“tﬁ%&ﬁ?@‘?%ﬂeveg%%kemm of the

treatib; g@mgﬂammmawme wedtr&ogsﬁwa%shfam Gt fodtionf @ﬁauha dutk titis B virus
éDC , 300 MHz 4i 2 of conpound 4i data 6 O. 97(d

mfecgedjiugkswpge org]|l.y (1nt;[agp§tan pdmipistrafedy 1z 3H), 2.06 (m
Et02C NHz. HQ HIH), 2.88 (d. J =7.2 Hz, 2H, C273
iBesigMiads of thephvention’ |, |

The present invention will be further described in conjugation with the following specific
examples, but the present invention is not limited thereto.
| Preparation Examples

In the following preparation examples, NMR was measured using Mercury-Vx 300M
produced by Varian, and the NMR calibration was: 8H/C 7.26/77.0 ppm (CDCls). The reagents
were provided mainly by Shanghai Chemical Reagent Co., Ltdl. The purification of the products

were performed mainly with column chromatography of silica gel (200 300 mesh). And the type
14 .



, 1H). 8.28(d, J - 7.8
1H). Et02C NHz. HO H 5
C311-2 "> COON a ~;-N "'
NCOZEt |H), 2.94 (d.

1

J :
of tﬁiéﬂl%algggéu%{c? in zol:!i nzg:'}slyig cpﬁl_p!)h\ »7a34é
produkld by th'éfBraﬁdh oi\]QmZdﬁ) Héwaxllo &emﬂe@ lglgnl( r,

0.94(d, J = 6H) (t, J.= 7.2 Hz, 3H),
1P9633a(aﬁ*10n131xample 75 (d, J = 7.2 Hz, 2H), Et02C NH2HCI
HN. 4.35 (g, J = 6.9 Hz, 2H), 7.5Q_ C323-2Ncoo" o (/ N
2Et ( =7.8 Hz, 1H), 7. t,rf69l—|zl NoH
@?fo d,)\lj\z(gozﬁquipqp_mp 7. G MHEHAC, NaDRY | ¢ )

N'g. 9@0*(d =8yl yz, D, 8.|42N(dH JE AT, 1R N
Eq92C NHZHCI w\l CCREt 80. 95n7 6H) 3.41.70 (m 5H), _ COo,Et
C305-2 | ~ CS}-COON C | 1.96 (m 2H), 320(m | H, o 4i1
N H 4ec;f’r7p0u(13 2"1)1 7. %@3&%01)“_')’ the ggm m& 2.1
11.10(bs, '1H). Preparation Exanp

Netlhahbe -dinethylxabRBropFHE MaNaochalNu&hS ]hy&?@EEbndéll(B,Dc) (3.3mmol),

sson's
NN ReiRERY s 20 AR TRk BRe aFO KeRr B Eyed, and cooled in fce

bathh@)'a(C)3‘dl“h?bﬁle\/ﬂqc (sxEeyl yTﬂﬁneCm%to'l)oafel@ch[q%ﬁ s%huérﬁﬁllv The completion

reacti on was tracke by TLC. Subsequent
degree £t the feassipnt Wamn tragledcloy TE €. t Afterotn rteecrtpmr atagl roemp&méﬂ the reaction

SRR BAYEE Iy SSDIEARE SOYERSRBLLE LMo et v

remmfﬂducmnpleﬂaryoﬂ'ﬁt agiceftion TReRehd le%&imuﬁi |39f helsPtained by separation
acetate (volunme ratio 3:1). Except

thropgh ¢oluma chramgtegaphy withpietiolgas fﬁgfpf ettyd dcgrgtet(Melume ratio 5:1). Then the
COmﬁHlﬂﬁlt Btlulfoeéln&%[)b%é’ lnlligiede‘ %&1&11 ammonium acetate (NH;OAc) .(lammol), sodium

acetate (NaOAc) (30mmol) and heated to 130°C. The completion degree of the reaction was

% gloﬁg\;gzziﬁ,z-’ﬂ ). which was
br, 1H. 6 |
7

(3mmol),

tracked by TLC. Then the reaction solution was cooled to room temperature and diluted with
water (50mL), extracted with ethyl acetate (50mL). The solvent was removed completely by
concentration. Then the compound 4i.1 was obtained by separation through column
éhromatography with petroleum ether/ethyl acetate (volume ratio 1:1).

Except pyridine-2-carboxylic acid was replaced by the substituted carboxylic acid
(corhpound 1) listed in the following table and the compound 2.1 was replaced by various

compound 2, the following compounds were synthesized by the same method as preparation

example 1:
Compound | Compound'| Compound | Structure formula | '"H NMR (CDCl;, 300 MHz) |
4i 1 2 of compound 4i data

' 6 0.97(d, J= 6.6 Hz, 6H), 1.42

(t, J = 7.2 Hz, 3H), 2.06 (m,

E10,C.__NH, HCI \/\/ 1H), 2.88 (d, J= 7.2 Hz, 2H),

A = 4.39 (q, J = 7.2 Hz, 2H), 7.31

COOH o !

Itk - 0& < //_<\ ACO‘E | (t, J= 9.0 Hz, 1H), 7.83 (t. J =

: *" 17.8 Hz, 1H), 8.28(d, J = 7.8

Hz, 1H), 8.53 (d, J = 4.2 Hz,

i 1H).

EI0,C_NH, HC! y \/ 6 1.04(d, J= 6.6 Hz, 6H), 1.44 |
n ' N HN~ . J =172 Hz, 3H), 2.02 (m, |
2 77§ p—cocH Y N;, & '.' (t‘ T RN

e = O]/; ;/\ﬁ COZEt 1H), 2.94 (d, J = 7.2 Hz, 2H),

AN .
4.34 (g, J = 6.9 Hz, 2H), 7.11




(conpound 1)

2,

listed in the follow ng table and the
conpound 2.1 was replaced by the different

conpound

t he various conmpound 3 can be synthesi zed by the

same nmethod as preparation exanple 1. Then the

folTOW ng targegt conpounds Were syntne3|2@ Q¥ItﬁQIS@ﬁg__77 Hz,

nmet hogd as preparation exanple 2: conpoun ? = 7.2 Hz, 1H),

structure formula HNVR (CDCl 3, 300 4ii AP u@ z, 1H), 7.56

of compound 4ii} MHz) data|8 0.92 ( d, J —(ﬁgg_ 10.90 (b

1.35 (t, J = 7.2 Hz, 3H),| Eto2c NHz, Hal| 4 (T7-9 i M, (br,

(m 18y 3.07 (d 3 = 200 () cood 7.2 HelHby 4 35

(q, JE 7.2 NN OCREt Hz|, 2H), 7.22 (t,|Qd0946l,v+6.6 Hz, 6H), 1.36

1H), 7.69 (t, J =1.8 Hz,| | H), 8.17 (d|({t)J=7.5Hgz 3H), 1.92 (m,

16 | |H), 8.48 (d, J = 4.2 Hz, 1H . MQUINRIHA, J =72 Hz, 2H),

cooMe |8 99 (d, =6fh,"199D (m \M%ﬂh- DAGH (q, ¥ 6.MHz, 2H), 7.50
C3282, 3. 4540 2H), 3296 (5, C%W é{gg @, 946=718.HAHH), 7.64 (1, J

7.86(d, ="1H). 8 1.04(d, J|=\& Hz, , | =8.9282,(tH), . (d, J =7.8

7.2 Hz, 3H), EBEOQ2C NH2.HCl 2.02 (m 1H) H% 1ﬁ)(¢,9 d=J =8.4 Hz,

C328-2 " COOHN [7.2 Hz, 2H), 4.34 (a, J =| ¢ 5 ONEFEL 1z, 1:),

e, o), 694 (5 1 O (1, )= 8.0 gtma;,ﬁswz 15)

T—Zz1I(m Zzr, 1y 0oz (O, J + o. I IiZ, /N l\

1H). 6 1,02(d, JEece'8:1% 6%N S5t | 0 95 S—|21372% (m, ?g)
38k, |2 0pcom | HA3~18| (1,73 e oo m, 1

2H) 5 (q, JE 6.9 HZ.S 2HH) , 3 §t37 ﬁt g 7.36 (d, 1H),

Hz, - (340 /- N oo H N"QPFEt 1 H), 11 7180(dy 1Hg, J.10(bs, 1H).

Hz, 1 H, 7.80 (d, J =7.8 Hz, 1H), 8.08 (d, J =8.4

JﬁgepmagigplExamgl%Z(.d’ J =8.1 hz,

S OY
Lawesson's Reagent
A CO,E
N H
3.1 COzEt

‘4ii.1

The compound 3.1 (0.6mmol) and Lawesson’s reagent (0.9mmol) were mixed, then after

adding THF (5mL), heated and refluxed. The completion degree of the reaction was tracked by

TLC. Subsequently the reaction solution was cooled to room temperature, and concentrated to

remove the solvent corripletely. The compound 4ii.1 was obtained by separation through colufnn

chromatography with petroleum ether/ethyl acetate (volume ratio 3:1).

Except pyridine-2-carboxylic acid was replaced by the substituted carboxylic acid

(compound 1) listed in the following table and the compound 2.1 was replaced by the different

compound 2, the various compound 3 can be synthesized by the same method as preparation

example 1. Then the following target compounds were synthesize by the same method as

.preparaﬁdn example 2:

compound | compound compound 2 structure formula '"H NMR (CDCls, 300

4ii 1 of compound 4ii MHz) data

8092 (d,J=06.6 Hz, 6H),

1.35 (¢, J = 7.2 Hz, 3H),

— E10,C Nz HC — s 1.94 (m, 1H), 3.07 (d, J =

c200 | { pcoom | g < I\( 72 Hz, 2H), 4.36 (q, /= 7.2

N NoONTRcost | Hg 2m), 7.22 (1, J= 5.1 Ha,

' 1H), 7.69 (t, J = 1.8 Hz,

1H), 8.17 (d, J = 7.5 Hz,




“1H) = 6.6 Hz,
6H) H, 1.97
(m 7.2 Hz,
2H) 3H), 7.92
or, : 3 =
(HZ’ *E.’S’j&:(é 7 = 42 He,
‘;'Z‘j“’ 5826@9’ 61“—1) 1.99 (m,
W 15D, g1 5 A, 2H), 3.96 (s,
1) | BBH), 786 gdc1H), 7.86(d,
HCI ik, 1H) ,
3.1 & [10QdHZ = 6.6 Hz, 6H),
2H) dd.28J(t=J4=87.2 Hz, 3H),
Hz, 2. (1 1193.16 (d, J =
C36 3 | i) 5 v 21-1) 4334 (q,J=6.9
¢t : Brz1811( o 9 (s, 1H), 7.10
- 17 =17.2 2H) o 12096y 111, 7.21(m,
J=5 . b =33 H, 1H23§,.;2?§ 2 1 Ho
J = 45 H, 1H)|, 11.72(bs,| 1H). 6 0.94 (d
He—6H)— Bt 02C N2 HO— 342 (+ 3 = 7 2 1 Ly 10.17Cbr, 1H).
C306-2 cl~COOH q cl <NX 1.93 (m 1H), 3.08 (8,1.02( J = 6.6 Hz, 6H),
136 (t, J = 7.2 Hz, 3H),
12.06 (m, 1H), 3.18 (d, J =
.G NHHG 7.2 Hz, 2H), 4.45 (q, J = 6.9
oo I)\z s~ |Hz,2H),7.53 (t,J =78 Hz,
C340 Q;\ﬁ - I YA [ 1H), 7.71 (t, J =6.9 Hz,
N o) =N  NTCoE
1H), 7.80 (d, J =7.8 Hz,
1H), 8.08 (d, J =8.4 Hz,
1H), 8.22 (d, J =8.1 Hz,
1H), 8.38 (d, J =8.4 Hz,
1H). '
8 0.98(d, J = 6.6 Hz, 6H),
EtO,C.__NH,HCI . 1.40 (t, J = 7.2 Hz, 3H),
, 1.97 (m, 1H), 3.11(d, J =
289 QCOOH Ij\ ®_<\NI;2‘Z 7.2 Hz, 2H), 4.45 (g, J = 6.9
Hz, 2H), 7.38 (br, 3H), 7.92
(br, 2H).
5 0.98(d, J = 6.6 Hz, 6H),
141 (t, J = 7.2 Hz, 3H),
ok NLHG 1.98 (m, 1H), 3.13 (d, J =
o000 |~ 2 2 _ s | 7.2 Hz, 2H), 441 (q, J= 7.2
(}COOH Q—<\ I\\/ Hz, 2H), 7.35 (dd, JI = 5.1
N N NTUCoEt | Hg, J2 = 4.8 Hz, 1H), 8.24
(d, J = 8.1 Hz, 1H), 8.62(d,
J = 48Hz, 1H), 9.09 (s,
1H).
5 0.95(, J = 6.6 Hz, 6H),
ok NG 138 (t, J = 7.2 Hz, 3H),
_ 2 2 = s 1.94(m, 1H), 3.10 (d, J =
C290-3 NQ—COOH N )= T 7.2 Hz, 2H), 4.38 (q, J = 7.2
COEt | Hz, 2H), 7.75 (dd, J = 4.8
Hz, 2H), 8.63 (d, J =4.5Hz,
1H).
OH FI02C\ NG OH §1.02 (d, J = 6.6 Hz, 6H),
C306-3 @COOH j)\ C&_«S | 143 (t, J = 7.2 Hz, 3H),
NV N coEt | 2.05 (m, 1H), 3.18 (d, J =




4.42

J= 7.2 HO Hz, 2H),

HO co2Et 7.2 Hz, 2H), (g,
7.67 (m 2H), 8.06 (d, J= 7.5 Hz, 1H). 60.98 (d, J=
6.6 Hz, 6H), 1.93 (m 1H) ; 2.74 (d, J = NH.HCQ 7.2
. Hz, 2H), 7.28 (q, J= 5.7 C218 COOH 0o N~ | s Hz, 2H),
7.57 (s, 1H), 7.77 ININ(t, J=7.8 Hz, 1H 8.14 (d,
J= 8.1l Hz, 1H), [8.59 (d, J9 4.8 Hz, 1H). b72.1AQCH), 440 (q,J =72
= 6.6/ Hz, 6H), BrY s EtQ2CG NH2 HCl Br s s Hz4y{(1;,7237(tj 5.1 Hz,
=7.2 Hz, 3H), (375 LN COOH o N~ (\" 2.00(ran; 49 (d, J = 3.3 Hz,
3.15(f, J= 7.2 go2Et Hz, 2H), 4.42(q, J = 31 ) 16 d J =45 Hz,
g«t?z:"‘?' 74 (s, 1H). 6 0. 96 (d, J =6.6 Hz, Bify 115 29% 1H).
T o039 (1 . ST) V) 21 d 6.6 Hz, 6H),
?q,l'g ( N ?}E eZlgénﬂz 3H),
30694 Ll:?é Hj) 3.08 (d, J=
7.2 Hz , (Zéi,), 442(q,J=72
= COOH t\/- . . IqI,Z 3B),7..¢7 (m, 2H), 8.06
Hz, 2H), 7.06 (m 1H), 7.33 (m 1H), 7.63](dn/=2Hp.Hzx IH).
1.00 (d, J = 6.6 Hz, 6H), F Et02C NH2_HO | K (198+6d(J = 6.6 Hz, 6H),
J =7{2 H, 3H), C307-4 SP.02(m 1H), 3.1%96dmJiH); 2.74 (d, J =
cooH o =N 7.5 Hz, 2 NH4CI44| ( |,\ =7.2 2 -|272Q H)728(q,J 57
2 ooH - |40 m 1 o 1
CREe smm, SO N O ‘L@/H?] ol % 7(1$H)1H8)1Z(7d7
3H), |s 1.96 (m| | H’,~3.09|(d, J 19-3 ), 8.99 (d, J =
Meo ;1 | 7.2 Hz,| 2H), 3.82(k, 3H), cozet 144803[81}6_ 59(d,
2R & 1.00(d, J = 6.6 Hz, 6H)
. , . Z, ,
b BOL ARG g s 1.44(t, J =72 Hz, 3H),
C375 Y )-coor o IN/HN"& 2.00(m, 1H), 3.15(d, J= 7.2
N COEt | He, 2H), 4.42(q, J = 6.9 Hz,
2H), 7.74 (s, 1H).
8 0.96 (d, J = 6.6 Hz, 6H),
EtO,C._ _NH,HCI P 1.39 (t, J = 7.2 Hz, 3H),
: NS~ 1.95 (m, 1H), 3.09 d, J =
C307-2 | #{_)-coor OJ/)\ alay cola 7.2 Hz, 2H), 4.39 (q,J = 7.2
Hz, 2H), 7.07 (m, 2H), 7.88
(m, 2H).
8 0.94 (d, J = 6.6 Hz, 6H),
£ EtO,C.__NH,HCI E 1.38 (t, J = 7.2 Hz, 3H),
s~ | 1.94 (m, 1H), 3.08 (d, J =
307-3 @cow OJ/)\ - \N'ACO\H 7.2 Hz, 2H), 4.37 (q, J = 7.2
’ Hz, 2H), 7.06 (m, 1H), 7.33
(m, 1H), 7.63 (m, 2H).
8 1.00 ( d, J = 6.6 Hz, 6H),
E EtO;C._NH, HCI F 1.45 (t, J = 7.2 Hz, 3H),
(s 2.02(m, 1H), 3.15 d, J =
C307-4 @COOH 0%\ G*\N' o |7.5Hz, 2H), 444 (q, /=72
: Hz, 2H), 7.22 (m, 2H), 7.40
(m, 1H), 8.34 (m, 1H).
8 0.97 (d, J= 6.6 Hz, 6H),
o NG 1.41 (t, J = 7.2 Hz, 3H),
2 2 . 1.96 (m, 1H), 3.09 (d, J =
C319-3 | meo—(_)—coon o Meo@—«Nﬂ 7.2 Hz, 2H), 3.82(s, 3H),
= 1 4.40(q, J = 7.2 Hz, 2H),
6.91 (d, J = 8.7Hz, 2H),
7.85 (d, J = 8.4Hz , 2H).
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6.91 (d, J = 8.7Hz, 2H), 7.85 (d, J= 8.4Hz, 2H). 18 8
1.00 (d, J = 6.6 Hz, 6H), 1.44 (t, J = 7.2 Hz, 3H),
Et 02C NH2HCI MeO 1.99 (m 1H), 3.13 (d, J = MO 7.2
Hz, 2H), 3.87 (s, 3H), C319-4 COOH N 4.43 (q, J = 7.2
Hz, 2H), CO2Et 6.95 (d, J = 8.4Hz, 1 H), 7.34 (t, J =
8.4z| 1 H), 7.49 (d, J =[7.8Hz, 1 H), 7 53_@(5%(11}9:.6_6 Hz, 6H),
50.99| (d, J = 6.6 Hz, 6H), 1. 44(t, J = 7. :21|z|74 (t Ij); 72 Hz, 3H),
HZ, 2'% 3 99 (S,NEt :‘H2@gé99~go 4 43 (q, J H&, 387 (S 3H)
, o ~
C3§‘ 43 :%@Oww,o 735 (. Jz/?gliéjﬂi} %’ 277.2 Hz, 2H),
(d. JE7.8Fz , 1H). 6 899 (d. 4&) %t; 8.4Hz, 1H),
NHZ. HOl 1.42 (t,| J = 7.2 Hzj s 1.98 % ganz, 1H),
3.14 (d, J = C334-2 02N CooH o 0ZN 7.2 Hz, ng( A 7.8Hz, 1H),
(q Je 7.2 N COPFt Hz, 2H)l 8 08 (d, J = s, 1EpH)
8.25 (d, J = 6.9Hz, 2H). 60.96 ( d, J = 6,6 29 (6HJ = 6.6 Hz, 6H),
Eto2c|NHZ HCl 1.140 (t, J = [7.2 Hz, 3H), O2N.42N.5= 7.2 Hz, 3H),
1.95 (m 1H), 3.111 (d, J = [C334-3 O COOH 0| 2.03(tiz 1H), 3.14 (d, J =
2H), 4.38dwg, J FR9LRANEYER Hz, o), 7.58|Gt2 HE, 2H), 3.99 (s, 3H),
cXoltz , 8. 21 (t2J = 7L SHEN : -684(433, (q1H)= 6.2 Hz, 2H),
1.40({, J = 7.2 |Hz, 3H)> CB34-4 2 ~\ 2.0()(7r6 % _ 7.5Hz 1H),
'3>,=17 ‘zd' J =0/ COONoNcp Et 7.5 Hz, 2H), 3% 5._ 8.1z, 1H),
8.45 (d, J=7.8Hz , 1H).
5 0.99 (d, J = 6.6 Hz, 6H),
O NG 1.42 (t, J = 7.2 Hz, 3H),
2 1.98 (m, 1H), 3.14 (d, J =
3342 | o prcoon | oz~{>ﬁ< 7.2 Hz, 2H), 4.42 (q, J = 7.2
COZE‘ Hz, 2H), 8.08 (d, J = 6.9Hz,
2H), 8.25 (d, J = 6.9Hz,
2H).
§0.96 (d, J = 6.6 Hz, 6H),
O NHLHG 1.40 (t, J = 7.2 Hz, 3H),
0N 2 OaN . 1.95 (m, 1H), 3.11 (4, J =
C343 | (7 oo OI)\ INEY Y | 7.2z, 2H), 438 (q, /= 7.2
= N"com | Hz, 2H), 7.58 (t, J = 8.1Hz,
1H), 821 (t, J = 7.5Hz,
2H), 8.68 (s, 1H). |
_ §1.01 (d, J= 6.6 Hz, 6H),
NO, EtO,C.__NH, HCI 1.40¢t, J =) 7.2 H?& 3H),
2.00(m, 1H), 3.17 (d, J =
C334-4 @COOH OIJ\ ®_< 122 7.5 Hz, 2H), 4.39 (q, J = 7.2
Hz, 2H), 7.66 (m, 3H), 7.93
(d, J=7.8Hz, 1H).
8 0.96 (d, J = 6.6 Hz, 6H),
138 (t, J = 7.2 Hz, 3H),
EtO,C._ . NH,HCI 1.45(s, 9H), 1.95(m, 1H),
- /ST 13.09 (d, J = 6.9 Hz, 2H),
C404 Boc —©—COOH O]//J\  BoerN— '\Nj"‘cszt 4.38(q, =72 Hz, 2H),
7.11(s, 1H), 7.44 (d, J =
8.7Hz, 2H), 7.81 (d, J =
8.4Hz, 2H).
. EtO,C.__NH,HCI ol 6 1.00 (d, J=6.6 Hz, 6H),
| Y S 1.44 (t, J = 7.2 Hz, 3H),
3233 @—COOH oj)\ - \NI(:‘Et 1.99 (m, 1H), 3.14 (d, J =
7.2 Hz, 2H), 4.44 (q, J= 7.2
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93 (d, J
1.38 (t, J = 7.
1.95(m 1H), -,
N COON BocHN O ™
. 11(s, 1H),
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[ERN
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(s, 1 Hy 80 ¢

10214, Y™ 6.6 Hz, 6H),
,3.18(d, J=17.2

$97 (s, 3H), 7.44

3I=}) g.62 (d, J

1He, 2
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NEE
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7z, 6H),

m 1H), 2.

Et G

.43 (t, J 7.2
C303-1 cooH o

Q-_é |
) V=6 T+
=7

H2.
3 (

D

(g,
(di
(t,
2C

5

3.
7.

q
d
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s
4.

.|>

~Oo

J
)

. , 8.03 (s, 1H).
|§|20,‘.99'3,H§g J = 6.6 Hz, 6H),
3.482(4( o, =J7.2 Hz, 3H),
219p, (m, 7LERD 2.36 (s, 3H),
28)12 @, 1 607.2 Hz, 2H),

AHp(q, X.-997.2 Hz, 2H),

13.20d(d,d7= 8.1Hz, 2H),

2 §7d, 258,41z, 2H).
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=
<

C303-2

t

L)

5
4

=+

q
L

DY

CO,Et

%1od(8r%66Hz 6H),
1.44 (t, J = 7.2 Hz, 3H),
1.99 (m, 1H), 2.39 (s, 3H),
3.13 (d, J = 7.2 Hz, 2H),
4.43 (q, J = 7.2 Hz, 2H),
721 (d, J = 7.5Hz, 1H),
729 (1, J = 7.8Hz, 1H),
7.70 (d, J = 7.8Hz, 1H),
7.80 (s, 1H).

C303-3

Et0,C.__NH, HCI

o\

60.99 (d,J=6.6 Hz, 6H),
1.40 (t, J = 7.2 Hz, 3H),
2.00 (m, 1H), 2.55 (s, 3H),
3.15 (d, J = 7.2 Hz, 2H),
4.40(q, J = 7.2 Hz, 2H),
724 (m, 3H), 7.64(d, J
=7.5Hz, /H).

C364-2

MeQ

OZNOCOOH

Et0,C.__NH,HCI

ol

5 1.01 (d, J = 6.6 Hz, 6H),
145 (t, J = 7.2 Hz, 3H),
2.01 (m, 1H), 3.16 (d, J =
7.2 Hz, 2H), 4.08 (s, 3H),
445 (q, J = 7.2 Hz, 2H),
7.50(d, J= 8.4Hz, 1H), 7.75
(s, 1H), 7.92 (d, J=8.4 Hz,
1H).

C305-4

HO-@—COOH

EtO,C.__NH, HC!

o\

8 0.99 (d, J = 6.6 Hz, 6H),
134 (t, J = 7.2 Hz, 3H),
1.98 (m, 1H), 2.36 (s, 3H),
3.10(d, J = 7.2 Hz, 2H),
435(q, J = 7.2 Hz, 2H),
6.80(d, J = 8.7Hz, 2H), 7.78
(d, J = 9.0Hz, 2H), 8.11(s,
1H).

C364-1

O,N  OMe

COOH

EtO,C__NH, HCl

o)

8 0.96 ( d, J = 6.6 Hz, 6H),
139 (t, J = 7.2 Hz, 3H),

1.95 (m, 1H), 3.12 (d, J =

20




7.70 (d, J = 7.8Hz, 1 H), 7.80 (s, | H). 80.99 (d, J

= 6.6 H, 6H), 1.40 (t, J = 7.2 Hz, 3H), EtQC

NHZ_HCl 2.00 (m 1H), 2.55 (s, 3H), C303-3 COOH 0 S |

| 315 (d, J = 7.2 bz, 2H), " ORE 4.40(q, J = 7.2

L= 2 Z 9A _{ v 21 N o 2, W AN | -2 1l n o 1

i) Tz (11 oy, 704U, J — 7. orc, 1l 11.0 Ul, ‘ i
(d J|=6.6 Hz, BH, 1.45 (t, J =7.2 He, 3@,&@4@2930 (s, 3H),
NHZ. HO MeO 2.01/ (m | H), 3.16 (d, J = MeQ 53°@ pfp — 72 Hz, 2H),
oH), 4.08 (s, 3H), C364-2 dZN cooH o z* / \7-NJ (deeyzg 7-8Hz. 1H),
4.45 (q, J = 7.2|Hz, 2H) .50(d, J= 8.4Hz, 7p4Hy, J = 7.5Hz, IH), |
7.75 |(s, 1H), 7,92 (d, J= 8.4 Hz , 1H). 6| D440, ¢ 8.0 Hz 1H). |
= Refrd®on Blinple 3. 34 (t, J = 7.2 Hz, 3H), FEt02c.

N2 HCI 1.98 (m 1H), 2.36 (s, 3H), Ho / COOH o Ho C-

?g.lOd J =7 ., C305-4 N Co2B+4.35(q, J =

.2 He, 5. 80(d. [J= 8.7 7. =

9. 0Hz, 2 9 ~cd.E M&%c P

OVE 6 0. | M= 6%, 6H),  C364-1 AN

1.39 (t, =" 7. 2}_§|z1 3H), co2Et 1.95 (m 1H), 3. Lt

(d, 3 = 20 7.2 H: 2H). 3.90 (s; 3H), 4. 35(q4iil.+
7.2 Hz, 2H). 7.10 (d, J = 7.8Hz, | H), 7.34 (d, J =

T Eé'%om;l;b'l)nd 37(d46mntgl) hrd 8 QCHz(3mILH) werePmépdr atd dwated to 80°C. The

anple 3: O 0 POCI3 0 H

completlon degree of the reaction was trackcg%y TLI\&.Nl'hen the reaction solution was decanted

to saturated NaHCO; solution (50mL) of 0°C, and POCI; was removed. Then the resulting

solution was extracted with ethyl acetate (50mL), and the solvent was removed completely by

concentration. The compound 4iii.1 was obtained by separation through column chromatography

with petroleum ether/ethyl acetate (volume ratio 4:1).

Except pyridine-2-carboxylic acid was replaced by the substituted carboxylic acid

(compound 1) listed in the following table, the various compounds 3 can be synthesized by the

same method as preparation example 1. Then the following target compounds were synthesized

by the same method as preparation example 3:

T

Compound | Compound structure s -
4‘;“ ‘; formula of 'H NMR (CDCL, 300 MHz) data
compound 4iii - '
80.92 (d, J= 6.6 Hz, 6H), 1.35 (t, J= 7.2 Hz,
— 3H), 2.13 (m, 1H), 2.96 (d, J = 7.2 Hz, 2H), |
C274 Q—COOH < 436 (q, J = 7.2 Hz, 2H), 7.30 (t. J = 5.1 Hz,

CO Et

1H), 7.73 (t, /= 7.8 Hz, 1H), 8.17 (d, J = 7.8
Hz, 1H), 8.48 (d, /= 4.8 Hz, 1H).

o T N—coon nSath
C324-4 | /NN [

>N

§ 1.01(d, J = 6.6 Hz, 6H), 1.42 (1, /= 7.2 Hz,
3H), 2.25 (m, 1H), 3.09 (d, J = 7.2 Hz, 2H),
4.43 (d,J = 6.9 Hz, 2H), 7.59 (1, J =7.2 Hz, 1H),
7.73 (t, J=7.2 Hz, 1H), 7.77 (d, J =8.4 Hz, 1H),
8.27 (m, 3H).

-Preparation Example 4:

CO,Et

CO,H

&Y«M

LOHMOH‘HO N4§\/<
I e 5 (\'N\7/<

S
S

51




3.1 CO2Et  4iii.1 The conpound 3. 1(0 6rmo|) and POClS
(3mL) were mxed and heated to 80C. The conpletion
degree of the reaction was tracked by TLC. Then the
reaction solution was decanted to saturat ed NaHCO3
P t
B Pl e kAo (L OIP Gml Lye ica. and the
mixed S@lmen)t,of MHSDH Iﬁ@nkbhnéwatemasnlt)e\mmided:oﬁ'@l reaceioyl wmg conducted at room

tempgrgglgc? %{ a Ik?:ﬂ P&T}E.fp &ﬁ% %?Fnrgﬁét%\y%bq\gg{i’mg}g&w}\? ﬁoqvel}/ t was concentrated,

and tﬁ@tréaféh&lﬂ @E)lﬁhbﬁrvéﬁtdwchﬁ@@ Qlitht EnoIV0 hyaR chRkk actt é-l)OmL) extracted with
Except E%HI di ne- 2- carboxylic acid was repl aced t he

ethyls%ngwqt( nglg). cHrﬂoé@dymthéfc remoVedoeqropiaiglyL py| ¢031peruratlnn to obtain the
Compolag%l% ql lowing table, the various conpounds 3 can be

synt hesi zed by the same nethod as preparation exanple

The Toiwihdeorhpdundvdan Ge tspiith edizeddbythel saiie wtidd.

cunfh ci zad h\/ the—same et hod-as prepara ation avanml e

EANE R A%

[ uctSiF¥EtY S mound  Cormpou I
coml?b(yﬁ‘g , SMIIM-E\HE a cogou%lﬂﬁi{l(@m %@M}ﬁ}%

6.6 Hz, 6H) n35 ([td 0J11=(dz. 6H)%i2.03 ) . 11D, BB fd, 2HH) ,7.40 (d, 1H),
Wang2686l (d. (3)=s72 Hz|, 7.80(d, IHEL274 N COOH NN JI, | 4.36
(q. J = 7N Hzy,=2H)|, 7.30 (t. J =5.1 Hz, Co2Et 1H),

7.73 [t, J,=/P°8 Hz| & 0.76)(t, BI)1T. IGC(m,JZHé, 1.38 (nH2H)12 4 (1, 2H), 7.36
Warg248 d«s,\,MgM/s/Hz (dll]-ﬂ) 778 M, 0ffd, J = 6.6 Hz, 6H),
1.42 (tN] = 7 2 Hz| 2.25 (m_1H) ’%OQ(d J =

7, 2H) y—~C324- 48 ﬂ1894$\|2t807—12%151i<) 7-38¢0 Hi), 4.803d( ).
Wa“ﬁ362 6] 9 g @M 7.59 (t. J =7.2 He, 1 H, " Z7.73

(O, 3 =72 Hz, 1T 7y, 7. 77 (0. J =84 Hz. 1T —H, 827
(m 3H). Preparation Exanple 4: C02Et N CO2H N Li OH,
RPeephtatib2 Oxdnpr5:SS S 4.1 5.1 21 The conpound
4.1(0.5mol ) and Iithium hydroxide (L|C]—I) (mel) vveFre
m xed, and the m xed solvent of MeOH (4ni

(I'm) was add 2HThe reaction vvas condu
t enper af ur éNaid trackbdohe €2 A \ e *
conpl egﬂ ol vérFP'avf/étsmmt?e*m r N a

reacti &assol uti on was aci difi ed vvlth
hydr ochl or is aC|d (|OTL), extract ed W|th eﬁHyI

%Egﬁl}o&f‘? n%)l {0 IBB}O :vaaf h(ilsg"@\é% grgg‘ﬁe@ a%te € 2%mq_}s, and oxalyl

Chloride (0.6mmol) was added. After the resulting mixture was spin dried, ethyl acetate and

water (10mL:10mL) were added, and sodium bicarbonate (1.0mmol) was added, then
para-fluorobenzylamine (0.6mmol) was added. After the resulting mixture was agitated at room
temperature for several hours, water (10mL) was added, and extracted with ethyl acetate (25mL)
“twice. The organic phase was washed with 1N hydrochloric acid (20mL) twice and saturated
saline one time, and dried over MgSQ,, and then the organic phase was concentrated. The
mixture was purified through chromatographic column with petroleum ether/ethyl acetate
(volume ratio 4:1) to obtain the product 6.1. _

Except para-fluorobenzylamine was replaced by various substituted amine or alcohol listed
in the following table, the following compounds were synthesized by the s-ame method- as

preparation example 5:

compound Substituted structure formula | 'H NMR (CDCl, 300 MHZz) data
amine or alcohol :

22




The fdltddtnd conbddnd can be synthesized by the sane

met hod.

conpound fstructure ornul a

MHz) data N GOON 8 0.11 (d, 6H),

(d, 2H),

7.40 (d,

"H NMR (CDC13, 300
2.03 (m 1H), 3.33

1H), Wng268-1 ASS 7. 80(d 1H. -N

N~
2.47

VWang3p2 N /COH B 4

wish ,
Exanp] e
uor ob

5.1(0. 5mml) was di

(0776 (3
(t, 2H), 7.36

7. 80 ( _
ehat N COA
enzy | ami ne

T I3 (2

L89 (s, 2H) |
1L 7%\

» |LS SS S O 5.
ssolved in dic

Wang268 d, 1F'1319{2§£

’HT (“Qo‘fvz C

)BHN203 (m, 1H),
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n745 t, J =81

%1
é& ﬁ@lﬂ* QPaﬂ
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NN
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t|ng ture v
IR“ﬁtm.) \
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(0, 6mmol ) was
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mre‘added and

, then para fl

addedd, AEtes H2N6H), 2.02 (m, 1H),
ROV, peed.atigz, M), 5.60 (bs, 2H),

$98(QM bRAIRON,. @ 88 (d. J = 3.0
142reh enzylantne

(O 6m

C3370L
(25ITL
hydrn

“h|anP arld (
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After—the 1e

organic Phase
20 ) twice a

gt o) éﬁ@iﬁ%

S§h 02,4

gp‘ O4(m 1H),
4(d,J=63
QH)N7 85 (d, /=33

sali ne

H) at ed

one t

cHfon

et her
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et hyl acet at ¢

was 2c oy tratﬁ;
ogr gphi

oger

Ny S04, an&lltoae(d 1 ke 6 Hya6Hy, 2.04 (m, 1H),
Xt U381 4/ pUd Hee2H), 4.64 (d, J = 6.3

FA
(vol uns” V&t i pH4; 1E). to obtain the

Hz pERTY, Ol RUBm, 4H), 7.85 (d, J = 3.3

produ
repla
C2p5-8t e

conpo

ct ©6.1.
ced by
d in e foll
unds were synt

EXCEpt

nf| on avnrml

Pad a- 14 uor obe

arious s Q§ﬂ|t ted a

ow ng Taple, th
hesi zed-~Npy t he

nranar
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N
formu

c281 S
(d, J
Hz, 2

Ll U

a H NVR (DO

= 7.2 H, 2H)

i oz(fquH2 = §. 6 Qz—(

H), 7.04 (m lkb, 3
2H), 7.35 (n] (d

5: r\nrmnnnrl

A ARE SACAC LR

3, ;soo MH?) da
Ml

g0\
”i@

LS 80 e, 6H), 1.90 (m, 1H),
4%%& 2H), 3.02 (S, 3H)’
”ﬂ39a€d, J = 3.3 Hz, 1H),

- 8317m Ht)nrp

t & 0-98(d. = 66 Hizc 6HYI 1.99 (m, 1H),
2. 0398 ffg, JIFp,8 He, BHRB.26 (d, J=7.2
pHe, YBH .42 (&:J = 3B Hz, 1H), 7.44
¢osBlH), 7.8Rd, JN- 3.3¢HZ, 1H).

Caipyp ¢
(WeSD) J

82 Q) |,
66Hz 6H)

8 d.00(8 -68), 142 da6H§ 2.00 (m, 1H),
. 03,15, 3, 5.5 dn,Otk), 7.45 (d. 1H),
7.86 (d, 1H).

C324-6

\‘/OH

8 0.93( d, J = 6.6 Hz, 6H), 1.64(s, 9H),
1.93 (m, 1H), 3.04 (d, J = 7.5Hz, 2H),
7.40 (d, J = 3.0 Hz, 1H), 7.80 (d, J=3.0 |
Hz, 1H).

C503

SN

z
P4

5 1.01(m, 12H), 1.93(m, 1H), 2.05(m,
1H), 2.81 (d, J= 6.9 Hz, 2H), 3.31 (d, J =
7.2 Hz, 2H), 4.70 (d, J =4.2 Hz, 2H), 7.04
(m, 1H), 7.44 (d, J= 3.0 Hz, 2H), 7.88 (d,
J=3.0 Hz, 2H), 8.18(bs, 1H).

W28MF

: F

8 1.01(d, J = 6.3 Hz, 6H), 2.01(m, 1H),

. 12.52 (s, 3H), 3.29 (d, J = 6.9 Hz, 2H),

4.60 (d, J =5.4 Hz, 2H), 7.05(d, J = 8.1
Hz, 2H), 7.34 (m, 2H), 7.52 (s, 1H), 7.78
(bs, 1H).

Preparation Example 6:
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"C267 NH3 3.28 (d, J = 6.

9 Hz, 2H), 5.60 (bs, 2H)
CONH2 7.43 (d, J = 3.0 Hz, 1H), 7.88-(d, J = 3
1H). s s S1.02 (d, J = 6.6 Hz, 6H), 2.04 (
3.31 (d, J = 7.2 H, 2H), 4.64 (d, J = 6.3
ONH-Ph Hz, 2H), 7.34,(bm 5H), 7.85 (d, J =
2H). H2N S 1.02 = 6.6 Hz, 6H), 2.04
3.31 (d, J = % Hz, 2H), 4.BAHGTHA = 6.
ONHPh ,N%‘;@ Qm —2H), 7. 85 (d,’J@x
1H) . H?@ J =6.6 Hz, 6H), 1.90
"2.84 (d, 9 G ., 3.02 (s, 3H),
--N309(s43>£l) 739(d J=3.3 Hz, 1H),

"ﬂllls‘ cg’mgzl.'ﬁlﬁi 4.} 4'd) mﬁo@ \9&( gl’sso]lved ﬁq Q ’ro@"ﬁ“ll:IDFl(Z.%%lIgnhnd -aluminum
lithiugrd hydride (LxAIHQ (Hﬁmrgq;}) 'waz aq:m’enghg reaco s, cdndyicted indce bath and

tracke%\ltl N@'Lﬁfb%bf % hﬂ%ﬁ)zctalgo% \S@S( %omgélie% g!z dsac'(fpr%n s%% on vgasldi?uted with water

(ZSmUi, arﬁH):xtrfueZEw(lﬂm ethyd) ace?até5(26ﬁiL) | Ter ,solvéM?&@é BmoveB6ompletely by
iss S$S0.93( d, J =26. 6H), 1.64(s,

concér}glzgogl) ”@q Q?mpouj}d §’31 mﬁ ohﬁ}ned§}ogppe@tlog thropgly p&rorrgip;q;_graphlc column
with éetroielﬁg e(h?r/etﬂliﬁacgta't'g(vo“{ﬁe ra¥108101)2 05‘] =3.0 H, 1H.

(m Ns'118H),
2.81 (d, ) =6.9 H, 2H) , 331(d J= NerssHN
F—2—Hz- 4—F0 d,u42..z, 2H—F04-C503H2N-sC
uréz 44 (d, J= 3. . =
comé?d(})idls—z ﬂqrfnﬁsuiham( 1Q( 1I—h S ?—IW&&@DE@,G@ lf/_g-lz élﬁ?tl‘
2. 01( 520 ?63( d,3Hy 663H296I(I);J 1.88 émpl Iﬁ) 71 (d J=172Hz,
C2H) E@\A\I}ZHG;I\EDH«@&BQH)M 70(s=3H% 18 (§H)= 3.0 Hz, 1H), 7.83
7.05(d 0(dg,=28Hz,1H4 (m 2H), 7.52 (s,

IH), 7.78 (bs, 1H). Preparation Exanple 6G:

Preparation Example 7:

ﬁ' . <_7/<\/<:\(L e, \%ﬁ

71

9.1

The compound 7.1 (Immol) and IBX (1.25mmol) were mixed, and the mixed solvent of
toluene and DMSO (2mL:1mL) was added. The reaction was conducted at SO0 and tracked by
TLC. After the reaction was completed, the reaction solution was extracted with ethyl acetate
(25mL), and the solvent was removed completely to obtain the compound 8.1. The compound
8.1 was dissolved in absolute ether (10mL), and methyl Grignard reagent (1.2mmol) was added
dropwise. The reaction was conducted at room temperature and tracked by TLC. After the
reaction was completed, the reaction solution was diluted with water (25mL), and extracted with |
ethyl acetate (25mL), then the solvent was removed completely by concentration. The compound
9.1 was obtained by separation through chromatographic column with petroleum ether/ethyl
acetate (volume ratio 2:1).

Except methyl Grignard reagent was replaced by ethyl Grignard reagent, the following

compound C282-2 was synthesized by the same method as preparation example 7:
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23 NS Ot LiIAIHKA, THF S OH NOSCSN 4.1 7.1 The
conpound 4.1 (0.5mmol) was dissol ved in anhydrous THE
(25m.), and al um num |ithium hydride (Li Al H4)

(0. 6mol ) was added. The reaction was conducted in ice

bat h “and s¢dicafked py TLC After the reaction was
compowgsl et edg “Hl(fa r eact i on sol ut IH)INMBS(Cd)(ElbIIm MiH2) data

Water L§on Wi i eetate
e EhVentd @;Bgﬁ%fef éegdh i%ﬁ 6.6 Hz, 3H). 1.90(m, 1H),
Cz&’%‘m: nt Pt i B Th& i dund- 2z 2 —\kﬁﬁ BpLks: h@é $95(m, 1H), 7.39 (d. J =
separation t Woough thHEmbHbgr &bt & =cH0 Bran1Hni t h

pet r o effn ef et etiny0.960mt Fe 1(000d,Ue6 631, GHA; 168 (d, J = 7.2 Ho, 2H), |

C.cBarapopndwfst«mwt\ureﬁtsat(mula{);tm&lwx%@a 13907 Mrl%a J—JOHZ [H).
data § S 0.966 d, J = 6.6 Hz, 6H), 1.88 (m ,

(d, J:72Hz, C254 NN~2H) 2.91 (bs, 1IH), 470(s
ﬁl;)', 7,38 (d, = 3.0 Hz, 1H), 7.83 OH (d, J = 3.3

?Paiatm.E@%?atuon Exanple 7. S N MM, Et20 N _~
SOHIBXNSHNTolueng/ DMSO ILS NO SOH 7.1 8.1,
9.1 The conpound 7, ) and I BX (1.25mmol)
m xed, and the rrs d sol vent of toluene and

(2mL: I L) The reactilBR was C c}y,cf\
5011 and tngc ed LC. After—the Teagti/on Was
conpl et ed, the reactl & sol IPHeRe/AMSOextTact ed wi tH

ethyl acetate (25nL), and the solvent was renoved

completely to obg.@in the conpound 8.1. The c¥hpound

8.1 was dissolved in absolute ether (10m), and nethyl
dhegieatneuneé JokASmmol? and B XnisomanigBwerd roixed send ﬂ[’ra:emlxed solvent of

tolu n%aaglﬁ éﬁoigpa@_rm qglglﬂftvx%d ?{i[l mg'e::agcg elrv%:sgzér?dl?cﬂfgl .'EltrSaO 5 and tracked by
TLCr Aﬁl@t therresdilod twa@ l&oﬂ@feté‘ﬂ kh&r@@cti@nts’aldﬁ@h &as Q@lﬁfgd)wul‘?‘water (25mL), and
extracted with eth acetate (25nL), then the sol vent

extragied Mt Gy c%ﬁﬁrf‘eﬂém%ya%ﬁé@htth%tﬁomm TS wnpmm@ompletelv by
conc@ntlati’@xst bt fed [

entati: \(/)\II Y g%um et?% ﬁ)tllg a,ceng{ly'h% %%% Z?Qan be synthesized
frommp@ugdg%zaxluetbt saret hy:tho@ﬂ gnard reagent was

repl aced by ethyl Gignard reagent, the foll ow ng

compound C282-2 was synt hesi zed by the sane nethod as

preparat | gpu@ypPl € 70 24 strycture compound —HNWR
comPQEEﬂ B 300-nMiZ) dclta for mul gH‘W&(@Gl;%QO MHz]) d’atﬁ

St- %W §’9 \1 9 7 -
e JJ = 17 P Izl)g'lsl.ﬁﬂiaﬂ(dJ
CE&‘S d:'g'(d")lih/l-lo ’?_% ?LIIlB 7473 é‘hJ(ﬂJJJ 23 16D H2.89(d. J = 3.0 He,

0

? il HS I "./ 6 0.98 d, J = 6.6 Hz, 6H), 1.20(t, J =7.2 Hz, 2H), 1.99(m, 1H),
C280-4 N NN | 3.17 (m, 4H), 7.44 (d, J= 3.3 Hz, 1H), 7.86 (d, J = 3.0 Hz, 1H).

o |

Preparation Example 9:

Br
v y
’ ~ AN N \ S
_ 1. nBuLi, THF || MeO,C 13.1 S
N~ ~Br > “ - /
2. ZnCi2 Nl PR
12.1 _ (PPh;)4/benzene 144 COzMe

The compound 12.1 (1.0mmol) was dissolved in anhydro;is THF, and nBuLi (1.05mmol)
was added dropwise at -78°C. After the reaction was conducted for half an hour, anhydrous zinc

chloride (1.1mmol) was added. After the reaction solution was agitated for half an hour at room



S, S6 0.96(m 9H), 1.90(d, J = 6.6 Hz, 3H), 2.68 (d,
J =7.2 H, 2H), (C282-2 N N 14.64(m 114), 7.38 (d,
J=3.3 Hz, I H, 7.82 (d, J= 3.0 Hz, 111). HO
Preparation Exanmple 8: S S NIBX N X '~~ <N ~S Oﬂ
n ;m@&b 1 i jtoell S
temﬁE’i@ng:%Biﬁ 0. rr?cruol{a) 1\9/\’/elr éll@mm%eon Qggg&t he nm@BxeéfﬂT(s1 opvg% A?ded and the
‘benzen aﬁewéveahtl OPNBOvgsadided ad reaatsd datd@chouthat §08GcThoreawis was tracked

by 17 ST e BT SO s SheY S SO rmidggely by concenuation.
The @rdditettayliilite MA@ whidPMsnL RAAd eRXIKRACHAE My rﬂic@cta{éy(l?me) Then the
- acetate (25nL), and then the solvent was rernpved

Solve@n’gyh%tremyvqsiy completeint bywtconeentiationt Zhe ctdmammdpbuhdwas obtained by

e und C280-4 can
sepaflioh wiiEn R YLB8RETRART S e loR R0 CBoTBUnEEeidS Dotume rasio
4:1)structure "H NWR (CDC 3 300 MHz) data fornula ss |

/- S0.09( dJ =6.6H, 6H _199%m | H 2 71(s

comppynd 3 stractuge formwags N 6.9 Hz H NYR (CDGEL( 300 §Hz)3lag

Hz, 1H) _7 SQW 008Kz, J 6% Hrs$H), 2.00 G188 6 &, J= 7.2 Hz,
C276. 6 rﬁrrél%' O(t2H)] 394 @, 312), 739 (t, A=39U Ay, i), ,779ét J=1.8 Hz,
C280-4 N8 n@szDmN% @iy = 513 3. agl(dFDs:ﬂzﬁ

1H

(d,”J = 3.0 Hz, H.~ 0 1 Preparation Exanpre o )
1. nBuLi, THE I\/bOZC 13.1 ~N\ N Br 2 ZnCl2 N ZnC N-~\
ﬂZqﬁuﬂﬁmﬁﬁhﬁnﬂéb@nzene Cx2Me 11.1 The conpound 12.1
(1. ) was dissolved in anhydrous Tﬂ; ?nd nBuLi
(1.0 ) was added dropw se at -78 $ELr the CO,Et
req s fonduct edy kg dal f am—Kour, afhyYr ous

c\ c ave ﬂ?olﬁhm‘i)—was’ ter ppmecn.eacm%

(_ §ti on was agitated for hal n ﬁour at room

nmsrature, ehe conpound 13.1 (1. 1) and cataly%t 15.1
(0.05mmol ) were added. and the benZzene as solvent (I

(rile) covapoumdd2l1 afid03nemol)edad @issdReddnr sb@tir3Q THFTHOmL), and NaH
Leacﬁlon s.tragked by TLC. After the reaction was
(1.0cmmleyerpdded at iyaNvy Eacdomvercestigicgtier halhyn hour, the compound

8. 1(? @Hﬁﬁm & AR and A& CRIIGEH ﬁi %lagb LR, W églﬁﬁ?ﬁ@ ﬁﬁﬁlg(hon was tracked

m.), and extracted wt acetate
by TUQ% Aty ltheemactigaswaseronyeeled ahp baveit wabyemovmbmm;ﬂétieb'rby concentration.

ed b tion through
The gRFRE PR AR Sl o Bt PURS BLAG M chgie (omL). Then the
solvegetnak Grefn¥OEdBNIPAtEY by concentration. The compound 14.1 was obtained by
separation through chromatographic column with petroleum ether/éthyl acetate (volume ratio
4:1). The compound 14.1 was dissolved in MeOH (10mL) with adding 10% Pd/C and

hydrogenated at room temperature overnight. The compound 15.1 was obtained by vacuum

filtration.

structure

compound formula

'H NMR (CDCl;, 300 MHz) data

8 0.99( d, J = 6.6 Hz, 6H), 1.35 (1, J = 7.2 Hz, 3H), 1.95(m,
cin | I—CT 1H), 2.84 (d, J= 7.5Hz, 2H), 4.29(q, J = 7.2 Hz, 2H), 6.90 (d.
N NN | =153 Hz, 1H), 7.44 (d, J = 3.0 Hz, 1H), 7.63 (d, J = 15.3
| Hz, 1H), 7.88 (d. /= 3.0 Hz, 1H).

6 0.95(d, J=6.6 Hz, 6H), 1.23 (1, J = 7.2 Hz. 3H), 1.87 (m,
C324-5 r /;;_,\\S'Jv 1H), 2.67 (d, J= 7.2 Hz, 3H), 2.76 (t, J = 7.2 Hz, 2H), 2.98 (t,
- NN ¢ | J =72 Hz, 2H), 4.13(q, J = 7.2 Hz, 2H), 7.34(d, J = 3.0Hz , .
| 1H), 7.81 (d,J=3.0Hz, 1H).

Preparation Example 11:
26




4:1). conpound structure formula - H NMR (CDC13, 300
MHz) data S_n/ b 0.98 (d, J 6.6 Hz, 6H). 2.00 (m

1H), 3.16 (d, J= 72 Hz, C276 ~ [i--\ 2H), 3.94 (s,
3H), 7.32 (t, J =51 Hz, 1 H), 779 (t, j = 1.8 Hz,
-NNC2Me | 1 H), 8.27 (d J=7.5Hz. 1 H, 8.58 (d.
J =42 H\1H. PreparatloQ)Ex nmpl e 10: O COREt 0

CO2Et d/C N\ N +Eto-' NaH, THF, OC N N //
HN @EtO‘~/SH2I\/ﬁ 812011418
The c ound 20.Bb (1. 1 S dlSﬁ@&WBMAin
drgls\THE (bgnt) né_ . §m§gﬁj—wp ed
After the reactio or haff 7an hour

t he compound 8. 1(1 s added and reacted f @§.1
12 hours at OC under stlrrlng The reaction was
tihgcragound, 11 €1 .Ommel wah disselyed iio PG A 1 8w MetherddingHéquid bromine

(1 .21%81'0}?6"1* e Y@l%tlér? %%gngl%{% 1&% tqlé)?./h &%ﬁ?}?}%ﬁﬂ%r al Iq%.getagg tracked by TLC.

Aﬁewt}tehreetthml wag edbmpitdd? 38 3olvditanast Renove8lcbgiflet¥@ S coilcintratlon The

ved conpletely by concentration. The conpoun .
rem%‘? d’b%safixﬁrggteéy“’“ééﬁgi’rl A6588 RAMdUgand Fheoemtlmgmdpl& k was obtained by

| |
sepa?aglloygﬂro‘g.g%;%.hpﬁhﬁt%tzﬁ cecwaﬁ{iﬁe\&lw Eh%t thgr/ah ?\9664‘ (volume ratio

e Co oun |sso ved

4:1)(Tlﬁﬂo)iow'ﬁtﬂana(dﬁﬂngndlﬁ)%@dét@emdc phwdeloglenah@cb V&ére e&Rd in DMA to
enperature overni ght. The conmpound 15.1 was obt ai ned

Obtawlv%d&&mm@lo 1then F@npowr’r&oluﬁui Gﬁt%lm%t( 10%) " WertadRled. After the reaction

was (ﬁz%é%d %?QSE/HZ% Q?g)gmf];xgg??é ur%,l_bhe riacgl@§\n§olutlfnl_bvas glllgad with water

(25410}, andl extchtEﬂ'llmth?b‘ﬂlyl Acc?A RSHLYT T_ﬁeg tl'x'éz sol%’x')t’wz@ I%IQO(’&} completely by
NNNCcOZEt J = 15.3 Hz, 1 H).

conqcﬂltratxpn6go (gbtagm +thq scrgde H;rodqctH "yhé zzr (njodu]ct WBS OSeIpIzI;ated through
chroiln'e_al) gra 1c c?l%m‘n &I%‘ 4pfg%legmﬁ%ihe%_%yﬁ ag%tat(e a v‘obume .?até) ﬁEH% to obtain the

comgdﬂ)n,d1$176 (t,J=7.2tz, 2H), 2.98 (t, " N'OXE J =
He J-72|_|—, ’)I—l\ 7QA(d ]l =

A gd, J= 3. OO*HNMH)éCD?Elipﬁio%rﬁ?data

2
com@o@nﬂi : iﬂ:ﬂlctuire 81
__Exanple 1f0rmg Hh O
MeZnl | D@&/ Dc:l\a (S9EdN1/6t B(PRRSYH), S .3T(d1JBr 6 38HL, 6H), 1.95(m,
W2BML | ° \NJYO 1H), 2.50 (s,"3H), 3.09 (d, J = 7.2 Hz, 2H), 5.26 (m, 1H),
- T | 7.500s. 150). :

Preparation Example 12:

0 )
o
OH N
8 S\ -Br  Pd(PPh,) ;A\
fo e O
N EtOH/H,0/K,CO;  MeO
eO _ O
\< Y

19.

21.1
The para-methoxybenzeneboronic acid reagent (1.0mmol) was dissolved in ethanol (10mL),
then adding water (2mL), potassium carbonate (3.0mmol), compound 21.1 ( 1.0mmol) and the
catalyst ( 0.0Smmdl). The reaction was conducted for 12 hours at 80°C and tracked by TLC. After
the reaction was completed, the solvent was removed completely by concentration. The

remainder was diluted with water (25mL), and extracted with ethyl acetate (25mL). The solvent
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The conpound 17.1 (1.0mmvl) was dissolved in DCM (I
Orl) with adding liquid bromne (1.2mvol). The
reacti on was conducted for 12 hours at room
tenperature and tracked by TLC. After the reaction

was r¥ASvATRIpREtEIE, by BehcSArMRIAL aN@ thel @MENREd AONPWas ebidiney by separation
concentration. The remminder was extracted with eth

throuﬁn«émwog@sh@)colmwqh@eti@hﬁwlaer@@ﬂ aggiateSpRlamsaeic 1)

STPA at trui: gugn chromat ogr dplll c cotumm W th
comppehd 0l eu 1y| acet at eHNMR@D(%iB,le MHZ) dafﬁhe
Lnrlnlmf h 2

were|r éaullb A<DV Q)%I@b?;; ﬁ %Hﬁc@ﬁ) llzhz(ﬁmﬁ 66 HUI éH) 1.98(m,
‘C¥onpound “18. El dﬁi! &P (d1d 39/ dlze 2hHdéd> f%ﬁ) 5.28 (m, 1H),
t he neaction teti8 f7diz, @Pﬁobﬁg(da#—r%‘blﬁz 2H).

t enper at ure. the reactl on solution was diluted wth

d extracted with ethyl acetate (25rrL)
ﬂl‘\%%atﬁﬁ‘eg 12)833 was renoved conpl etely by
concentration to obtain the crude product. Thecog&tde
product was sgpar@@aEd t hrough _chromatdgra e col umm

with pe "d},«m &t her / et hyl-Naddtiat e (vl
to obta h owpound 16, 1. conpound 3t rugt ur
o, oo alnCheComon

Jata “Tormula C,S~S S 0. 97 =
6.6 Hz, 6H), 1.39(. J =6.3 Hz, 6H, 1.9%m W8MN
NOlH) 2.50 4, 3H), 3.09 (d, J = 7.2 Hz, 2H), 5.26

'&Q eﬂnp_o%)gr 4\3&?%9]&1425|\p1§@g$%r all on)p%anggalwdzrofuran (10mL), and
NaH @ %@O&Q%dwﬁ@te}%e rdacfdn Was EB&ducted for 1 hour at room temperature,

par a- net hoxybenzeneboroni c acid reagent (1.0mol) was
iodorgktsans! (3§ Schmel )ev dssatidled (af@nthat thetrhwloacfdrthq Wﬁt@nd@mior 12 hours at

roomgtr%%l%gﬁl Lrlgn C ] bonf\ E)r? d'salﬁSti%%D c)i )byTﬁ]ng %;#Egeflt ehr%ﬁ on was co)mpleted the

reacti%ﬁngHﬁf'oﬁdwﬁsoEori'e%nGQcH& Yo QémgO@t}ﬂ:n%lbérﬁl%ﬂﬂ)l&My:r bifd acidified with 5%
ter the reaction was conpl eted, the solvent was

hydrdoétmmeml:ld;cxhbit@i glith h’ytec 2reh), rthen extrach'dewnheQ’th}'lmd:e‘rate (25mL). The
was di | ut ed vvlth 25 and ract ed .
solvel, i rseyeh EoBsiiry Dyipooutiaf L ESPEMc ! was obtained by

' sepmﬁﬁmktﬁb Wcﬂﬁbnﬁ%@%ﬂlé ablugth Wﬁ%éti&e&@@&%dlyﬂﬁcéaﬂé@&olume ratio

obt ai ned by separation through chromatographic colum
5:1).with petrol eum et her/ et hyI acetate (voI une ratio 5:1).

conp uuu fstructurerornmuta——HNVR(CDCH3,—3001vHz)
TYAHEE

complaind (S = 5.4 Hz, SH)NMR @D, 300:Mim dita

1QQQJ§ml?~Q7n|\|nv1u\ 3090 (d—J =7

6H)
o-H)— ot 3

oH) . .85 (8~ 308 5O g8(m Stk L. 73 &Hat § PR A1y, 3 2% m, TH), 435
3249k, 7@9(1{(N\ 9.0 Hs; 3HMYA-37ge g At IHH MP@ iBD).

Experimental Example

Experimental Example 1: Experiment of anti hepatitis B virus (HBV) activity test

1. Object of the experiment: )

The sample compounds are screened for their anti hepatitis B virus (HBV) activity. The
experiment includes: testing the effect of cytotoxicity of the sample compounds on secretion of

the surface antigen and core antigen of hepatitis B virus and on replication of virus nucleic acid

- (DNA) through the virus-cell level experiment.

2. Principle of the experiment:

28




N CO2Et CO2Et NI N, NI 1.NaH,THF CSN S H2 Ml

21.1 4i.1 The conpound 4i.1(1. Omol) was dissolved in
anhydrous tetrahydrofuran (10nL), and NaH (1.2nmol)

was added. After the reaction was conducted for 1 hour
dtepatirisnB tvep EHBW teinsgenRAOIREA RS b Ra O Roma MBS HepG2.2.15 cell line,

added, after that the reaction further was conduct
can segiete bengitis 8 wirus pasiples Eopsaiaingr antiginend EA%A )} oo wiessupernatant when
beind [RGKRN by TLC. After the reaction was conpleted, the

Teactlon solution was concentrated to renove the

Solerete mfiophet ef yntivand daoddi the @@nwhishoSHBSAg, HBeAg and viral DNA
h%g{jf‘rochlg_gr 1.C a%léd, diluted with water (20nmL), then
secrefSeh 1rap; elis\iptonthe hpsmaiant weee detseiey.. Campared ofithetite ewasents of control
grougﬁ%xﬁgs& g%? g&;@k'wg@yacgggg?}gﬁl% %Arx?;ﬂ? (c)lﬁu&% CEil’I;] Be GBIV ‘K/Ieanwhileg the

cytotokicosfteco gf diphisample| drogs vart bepditéadd e Uheetdhed E&tdeMiration of the sample
ound fstructure

arug FiPerSuta Nl DEE esls deis g orakeHn KT oo was CCs. And th value
ko8Bl s AN 02 ) s e

detectedgby specifiy EIER pekitsment ahilsitahp0% & pervinbmixh lepBeaon detected by

X er j.ent anti .he itis Bvirus (HBV) activity
fluor Secgfaxcﬁff.m P%g?Ro e{}’ﬂgW€§${;FQ'mnt: The sanpl e
s osmepladlst e exg@inggped for their anti hepatitis B

virus (HBV) acti vi té The experinent includes:
tfB8e tsphgionm ©f ehe samp f dgs dayigciegyired comensaigl €mM) were prepared

befoﬁqﬁp.ogéﬁssaﬂ&le; ?ﬁ{%e\&fés?fgtst% vg&@?rcﬁ rtigﬁ %gg(ia?rx]lf,ri% eqr;c g{n]c? i antiviral drugs

core antige epatitls

suchods Vamirudine leg. overei ghed (4NMe tHAERVE N ohRSI \d.h_[gtésfoc%hécé( whether each
l.evel experiment. 2. Principle of the experinent:

exXpep@sat Va§ RoTma) Py Rt epedNipet r ansgeni ¢ hunan hepat ona

qqq@{hgg%@t&e&periﬂg&@. 2.15 cell Line, can secrete
hepatitis B virus particles (containing antigen and

RNAjxpenimentdh prcepemdabiedtiosheisup@i@bng: | ncubat ed.  Under
hhe 'Qfll ueZ e of .antiviral drggs, the contents of
A2 el it Dedatehipo o BEnetlcalater el the i deugs were added
next td29. Jhpemeaiua tandehe ARCIREss GRIP AL R d ation were renewed
contents of control groups wthout J'rugs, the _

periogitallyi g thecsupgingtantsf wersecodlenfst eondthegsiglthndapeo be detected. MTT was
Y - i l,e...the toxic. effect of the
oaasBEPE (a1 MBRTHNL o Sy BEHP Y208 Rl e ¢ o
reacted otdrRighandDe, vk ugssied on EBISYCthea Q% Ay, tT?@ GRlbSicity of the sample
CC50. “And the val e

dead nmeasured with MIT net hod was
drugs, i EleRER &t i Sorellss theneffesanpitee sample dahiscon ithehgtomttie df 3B&cells, and the

conc@iratiB LeL| o aneg HBeAg .. det ect ed ? :
Speci ?fge%ue%k&% t8 éuc,gﬁgé?ﬂh{ wiag 18 o/?s;io?t%ee o¢h %/Q?adDWAre estimated
accondeqy toald Obnvale¢sect ed by fl uorescent quantitati on PCR

Eret od was | C50. 3, StanBI es of the experinent:

)" Detection of the contents of HBsAg and HBeAg in supernatant (ELISA method):

HBsAg and HBeAg were detected with reagent kits (Purchased from Sino-American
Biotechnological Company). The samples were added to the coated strip plate, and the same
amount of enzyme labeled conjugate was added. After reacted for one hour at 37°C, the plate
was washed 5 times. The colorant Solutions A and B were added, and the reaction was stopped
after 15 minutes, and ODys30 was measured. The half inhibition concentration (ICsq) of the

sample for the HBV antigen was estimated according to the OD values.

c¢) Detection of the content of HBV-DNA in supernatant by fluorescent quantification
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The sol utions of the sanple drugs having required
concentration (1 mV) were prepared before use. Each
sanpl e drug was tested with 7 dilution concentrations,
and the antiviral drugs such as Lam vudine etc. were

pPCRr:Used as the positive control drugs to check whether

each experinment was normal or not each tinme. 4. _
Neutighle @mouhteomemamhwas a)id@pe&hb IFeImne azphmm%glsusaﬂdract solution,
col | of supernat ant r
andlvr\]/%scﬁpéia Gafteﬁ trglx@g gléorr\}\éepo&gﬁg%en ¢ atr%cfﬁ%e gmo@ogr%% under room
temp@aRradeied mivkids, day. a Ehﬁab‘recamtfnnarw sIubemaﬁﬁtﬂvﬁasddel&Sted for PCR
with the same concentration were renewed

amphiicptipli Meanwhilsfave RB VD&Y sipdad sameles wee| sk te gstablish a standard
cur\If:hG“A&ﬂog&ﬂl%I tgaifhet thgﬁleqetrﬁﬁt fﬂi% Mgl\/f-lghml Sséfiﬁiédtl{eo u{l‘hﬁtlon ratios of

s In | at e, Vi ng
HB‘S{{IDNAl I@pllq,@sn axfdi'edh asfntnpl'e drulgoajrd;ffanth cmanﬂra;d)ns were calculated, and

rn neasur.ed, on EL| SA t xt
ther i B BTRTER b P it St OB Bise G e a8 gt 1Cso. For those
san@eésltﬁat chh@oehd esituldfed ttBEIGHVRIues, dhéidcanst ﬁebﬁesa{t@a\bp 10% and list the
the cells, and the concentration of the sanple drugs

COYT@EMQ)H&CQQGFPWWH@H V#lusno, of the cells dead were
I ovalues. b) Detection of
éepggr{)?gn?éﬁ% E| xtpgﬂgﬂgﬁb‘g%g i n supernatant (ELISA
rret hoH) : 5’ AHBEAY: GNACHBESG CRTATCETEct ed wi t h reagent
kits ur,c in i C Bi ot echnol ogi cal
Con‘pa&% Aﬁ%ﬁf@%f@% A&%ﬁ@ﬁ%ﬁhe coated strip
Phéber gﬁB‘lS’e 528 i AT p ALK, AL enzyme | abel ed

conj ugat e was added. After reacted for one hour at
37C, 6W©C£A@TTM'M@@E6@CBWTM The col or ant

§ i.ons B were added, and the reacti on was
%ﬁ’ﬁ@@en 8?“ th mi nut es, and OD450/ 630 was measur ed.

Sarﬂ 3 ' bl?b!xidn?/n ConCHBMé“ on (T{REA g OT The DNA
sanpl e for \Y} ant| estl Q@ctr&% according. o

fﬂesgge;/ﬁ!a?:nt by fI u @@n@ ﬁ??"gggg{lm()f Z@

Asuitablo

(SD)

’\024'

«3PUme of viPd80extract sd®Ition, andNdas boi | €@ 14ft7éf)
@GA%ed honogemd(8ly, then &8ntrifuged AT 10000 r pmNA
3der room tdfAperature fONT 5 m nutesNTand a sudiia@i7¢4)
@oewnt of supesnat ant wasNpl | ected f T PCR 0.14(>40.5)
@gg@Lj ficatiomjofeanwhile Nwve HBV- DNANgt andard sampAes
set to egppblish a shgndard curyg: Accor digng$10s)

btalned aI DNA re cation va , t he NA
éﬁ ?Itl on r s of HBV&&\IA repli cajjon of ea(:ri1 o(4)
e drug ;Zg glfferent centratio wer e
g‘%;pqul at ed, aVRE t hen the}% i nhi bi @}n rates o? %e
S e drugs 13e cal cul a t o obt ai C50. For t

es that “8ad not be caltul ated folNy C50 val P> 666)
G4 can be PapPesented bNTCx and |i NT the  0.14(>237.9)
CHOspondi ng388ncentrati &AL val ues. TR PCR pri A®PE370)
o4 i n the edp8ri nent weldel P | : NT 0.11(>302.7)
G3IATCCTGCTGCRATGCCTCATCTTNT P2: 5° NT 0.04(>832.5)
AOAT GGGGAAAGREGTACGAAS' . NTThe PCR probe used ino6i81.4)
@xesi ment wag3 35 TC—IGCTQ@'TTACTAGTC—IﬁnCATTTTCBlzﬁ7 75)
%Zp ment al JRgsul ts: Sanpig No. Cytotexicity HpsAg)e o)

DNA

>33.3 NT NT NA
(C323-3 >33.3 NT NT NA
C254 >33.3 NT NT >333

C358. . >33.3 . NT _ NT 1C36=1.23
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CC50 (M secretion secretion replication 1C50 (SI)
(M 1C50 (SI) (M IC0/1Cx (SI) (M C290 >100 NT NT
0.14(>714) (C290-3 >100 NT NT NA C306-2 >100 NT NT

0. 14(>714) C306-3 5. 67 NT NT 0. 14(>4o 5)  C290-2 >100

9(4) ' C37 )
34 C307-23333 C307- 3
C363d5( >666) >-’c%%)7 4 >33, 3NNT NT 0. 14(N337. 9) cks%%z
(28643 NT NT D30d(>370) H19-4 >33.3 N Nt 0.2(>166.5)

(§641(>302. 7) 19€319-5 >33.NINT NT 0. 04](‘73"832. 5) Ck3dR
(36323 NT NT 31B(>31.4) W3I34-3 >33. 3NNT NT NA
CB02(4>27. 75) >XB34-4 >33.3NNT NT 1.24(NT6.9) C404NA
C288-13 NT NT #¥8.3C323-3 >38T3 NT NT NANTC254 >331.3(3dF.6)
O¥82133.3  C358.3>33.3 NT NT | C36=1. 23N30 C303- k038:636)
dﬁEsM 2.9(>143H3 C303-2 ®F3.3 NT NT ®§3.3 C308:6855.5)

3.3 NT NT 1348(>22.5) Q§96-4 >33. 3\hT NT 050419
166 5) 5 364-1 19. 2 ¥f NT 1. 1( 18\ C364-2 3dd~3ss)
>33. 3 NA 268 >33 3 r\g 370)
>25 6) -1 >33.3 NE NT <0. 05(
NTNTE >55. 5) -2 >33.3 I\IT08(
>33 3 NN 0.06(>558) 280-4 > NT 3¢ 11
) >370) '&%%-2 >33. 3 NT 0. 06(>’3I 37(>9)
10-4 >100 NT NT 0.81(>123)
(W28D)
W28F 43 NT NT 0.78(55)
W2sM >20 NT NT <0.08(>250)
W28 >333 67.57 (>4.93) 21.67(>154) 2.4 (>138.8)
C37 >33 NT NT 0.03(>1100)
Wang268 256.7 37.2(6.9) 127.7 (2) 1C53=125
Wang302 192.2 NC 83.2 (2.3) 63.1 (3.1)
C295-3 >100 NT NT IC12=1.23
C281 >100 NT NT 1C94=33
C343 50 NT NT 1C19=1.23
C267 >100 NT NT 1C89=33

Note: CCsq indicates the effect of the sample drugs on the growth of HepG2.2.15 cells, 50%

death concentration.

ICso is the concentration of sample drugs that inhibits 50% of the antigen or DNA

replication.

SI is the selection index of the bioactivity of the samples. SI value >2 means effective and

the greater SI value is better.

NA means no obvious biological activity or unable to be calculated. NT means no test. NC

. means no results.

It can be seen from the experiment results that most of this kind of compounds have

inhibition activity to HBV DNA replication on cellular level, wherein ICsy values of 19

compounds were less than 1pM, and ICs values of 8 compounds were less than 0.1uM.

Experimental example 2: Experiment of anti hepatitis B virus (HBV) activity test on animal

1. Drugs
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C324-5 >33.3 NT NT 3(>11.1) C324-6 >33.3 NT NT

3.7(>9) (C310-4 >100 NT NT 0.81(>123) (\W28D) V8F 43
NT NT 0.78(55) W28M >20 NT NT <0.08(>250) W28 >333
67.57 (>4.93) 21.67 (>15.4) 2.4 (>138.8) C37 >33 NT

A . 7.7 o/l
e 090 AP0, A ol Syl b e g
by ugipg9-396 sedomNTarNTX yrdithxh ¢ Biloe2 BhtchIBon BeF: BII70 1094=33

43. 50 NT I.C 19=1.23 C267_.>100 NT. | C89=33 _ _
%%%“cﬂ%@w% TUFRE P hRrogdpFR of %‘rﬂxmﬁgegﬁﬁrsepwg@ge%al Co., was
prepafel @IthWokm Af salige @atdh hambel! g5 1960 deat h
concentration. 1C50 is the concentration of sanple

2. VH#gigs that inhibits 50% of the antigen or DNA

Lﬁg&aﬂgfﬁ%ltﬁ)\& (s)%ll{niqéf tsdab%ls}gelg.a%gif %g%rﬁ%?ﬁi&@ﬁéV—DNA), collected from

ShaefHaebtdwiedacld wdsheorgragal®C . SI val ue is better. NA
nmeans no obvi ous biological activity or unable to be
3. AR ated. NT nmeans no test. NC neans no results. It

b g t ' .kesyl ts. that s f
R flaR B 1 RERnL R, P\t RS T Mool i, gt farm.
4. REB¢nBNA replication on cellular Ievel, wherein | C50

val.yes of 19 conpounds were less than 1M and |1C50
\ﬁa'|3gef§d§fTP8W@S)n’pmhlﬁ€@ wore Begsw FhRwi Bidtdthnology Co. Nick translation

o BPSRIIE R Gop c EReL iR, L B 128
Phas@dcid ConfSwelierdt)hs Dxaiak @ufihdesd haw NEere@H!(Eﬁ?mﬁréy)é ﬁﬁ&sperm DNA,

concentration (1 OOng/mL)were prepared by usi 0.3
‘Bovisd sermine aHmeny nersy IpreductulodsBiopBasich Instituer :0f 00RDESL B cademy of

. , ] i he roduct d axo Il conme
SeieRRE N el m Rl 1 i Bl G of A me.
5. Md#ticelh nunber: 005110011 2. Virus: St Eongvpgm; ive'
um, of Du hepatjiti.s B virus DNA (DHBV- :
aiﬁ‘*@é‘?@ﬁ“ﬁ%ﬁff“@ﬁ%ﬁ?@ﬂ%‘i‘: br own- duck, was store at
- 1A&y-oRd PwljiAR! §hck§|-'a'§§"i‘i’iﬁ&t§?'cP)HEg/-ﬁw’pc%liltri%wasse%g of Shanghai
from Beij~ng O anJin breedi ng duck farm . Reagent's
brown-dpclpyvgiCTmanersirg isr withs@admfl feach Betk.i BipoBWwRad taken on the seventh day

s 00 e S8 ALY T B b L oo
bpWrahazeahdnt PXperiment:

DHBYV infected ducklings were randomly grouped (six ducklings/each group) to carry
out drug. treatment experiment after 7 days. The administration groups (W28D, W28F,
W28M, C37) were set 1 dose group-- 50mg/kg respectively, and oral (intragastric)
administered twice per day for 10 days (Bidx10). The drugs were replaced with normal saline
in virus control group (DHBV). The positive drug was Lamivudine, which was oral
(intragastric) administrated with 50mg/kg, twice per day for 10 days. Blood was taken from
the vena cruralis of the duck after 7 days later of infection, i.e. before drug administration
(TO), the fifth day (T5) and the tenth day after drug administration (T10), and the third day
after drug withdrawal (P3), then serum was separated and stored at -70°C to be detected.

c¢). Detection Method:

The above duck serum was taken and dotted on the membrane to measure the dynamic
level of DHBV-DNA in the duck serum. According to the instruction of nick translation kit,
dot blot hybridization of duck serum and was carried out using 32 P labeled DHBV-DNA
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Phar maci a Co. (Sweden); SDS was purchased from Merck
Co. (Germany); fish sperm DNA, Bovine serum al bumin
wer e products of Biophysics Institute of Chinese
Acadeny of Science; Nitrocellul ose nenbrane (0.45nm
C A o)
probe B ol R S Fonr 1 Nyl 4B THE gy g membrane by
radioanasgriptjye dthe dODHBNuENAh p dBietr i was 480mm) of tiShdotghei the membrane were

B v Rk R o
the h{dHMRV@S weRalsad asl tiRNeh18ds0s FOHBV-DRA fevel. 0 be

detected. b). Drug treatnent Experinent: DHBV infected
6d Gelduilatipn efedrug petidor y gr ouped (si x duckl i ngs/ each

Lo r i . .
N A Y T
duck$RY paskegupetvert ctdsdagdpapd thd DA Kgvalespeertuny el yiffanolt time after
o S B D VS S P SaT A hecvct
each g%dpngnd WRr&/ béHpare@ 'Wim :tléeﬁbw RaluB¥BMbre MQiMAFATINVET0) of the same

rug was Lam vudi ne, was oral (intragastric)
groupadHiien ivalueaitod d 1 vindhP 5overe kaglculalied bypperiretal tgsdr The stgnj8cance of the

BBk 5 bR O R B bl BRGpEYRA itection vas
estimaeyd ni stration (TO, the fifth day (T5) and the tenth

day after drug administration (T10), and the third day .

taf t Bire dinbipitipR heatigndPo)( t3) DHBYDNA, g saums ey adefesgnt’ time  after

. I - t.a: t : egiql .
admiffia S (5 FLOL R S Rind R hEE il Alnar A & the ducks in each
group herereatonng! ial ithasinatedtihehelfigand, and Ity éynahicBitidd-dDNAe inhibition

. in_the duck serum According to the instruction of

ration pERHF VALY AT HCkFerim chﬁa?uwsm WRAPGN of duck

serum and was carried out using 32 P | abel ed DHBV- DNA

32 probe (purchased fromPronmega Co.). And the dots

wer e shoWP watuettigéoreradnyniaimasiony TOY2@P galue aitar agmipistrThen (@ T10, P3)

val ye the filter was 490nm of the dots on the o
DNArfé‘hﬂ?éﬂ‘i A&\Ere measur ed by ELTSA DHBV-DNA density oi°”®

the serumwas cal CU'@%I@QG%F@amanﬁaﬁ%ﬁéabb t he
hybri di zed dot were used as the val ues of BV- DNA

¢)elied inhghitions Gub &DFIAVAINAraigliHerendbtimeadf thhedmdnistration group were

com%af%;‘a#l S‘fslgl(q@%P?ah@geo%%/g%ﬁfvﬁk&s:%&%oéIsgg{lulé)m treeresult was statistically
treat€BwiH Izad 180 tedf)dnd e VWed vl sndat2 sefdinl@atladidf TRe eiphificance of the
time after drug adm nistration (T5, T10) and the

differ¢rice v aseapabifzeds andr thg dapg #rdioaweas PBRtder t he ducks in

h ar re conpared with the OD val ues before
Z‘?ﬁ‘pnq%slﬁeﬁg%lﬁg%u O) of the same group. The val ues of

tFig. anid tiklcompisonb€ tHeahkribhithyn fado b€ DHBVAINA [8hel in duck serum of the

significance of the difference was anal yzed, _and the .
treatingnglgup sing Bt elthegroniig _gmpggltanvwem%c}/la& 4o idgks infected by
the dgl@_}%{}eﬁ%ﬁig (';Efa\t,iﬁg-wa): orall ir%tfh%hﬁﬁ%j ARt (9 to

serumat different tine after

Adthi regat] tadigooup(Whh adih0distraticg tdmegstafithed Ctag/k afafier thgrdugks were orally
. withdrawal .(P3), .of the ducks.in _each rou re o
(3880 Bl B S 16 B2 B SR Ul Sormon condiion and
foodgMﬁEéTthhétdﬁEsl@s Wiretdserv@i bition ratios of DHBV-DNA in

uc

serumin each group were conpared. OD val ue
Bebothepaangdiani groupt nelysisThe-rositiyg lcorirelfdreg, Lamivudine, of 50mg/kg group

shovge%nijnﬂljb?ttoltyaet:fifeoc? t(g B%IBJ%%A,Péﬁich means the experiment was tenable. 3 days after
withdrawal of the drugs, DHBV-DNA rebounded to the original level.
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DNA i nhibition % X 100% OD Val ue before

adm nistration (TO c¢) The inhibitions % of DHBV- DNA
at different time of the adm nistration group were
conpared with that at the sanme tinme of the virus

&P@l‘ér&hdﬁlbﬁw thd PeesEfSekpbritft, ToraW 2B Stthd/ e, bdtBPaBEd analysis and
group t tes and the values of t2 and P2 were

groupc @Jl@lbﬁilat d T5Thed ST@’]ISM)‘E% dehiitopheffeeti ¢ SPEBYeDNAs with statistical
d u t S 7

s 0 SR B5 0187, BT T o v, or

W28Mnhdhg/kE ofrougt though peinEY/-abiAsis esfelT10 mndul@lk shewekllmmlflbltory effect to

the treating grou nd that of the contro ro Wi th .
DrBl e, b SB rds S Sha rB v 4 B et i

statlsp%‘i) #Hﬁc%.n& \F‘of WM@ 56mefic! é‘r}bulg | gokH ﬁﬁ?eﬁit iria@})sw and group analysis T10

stered h regard to 4 group

showedi mlmblmry affleﬂgmdBHQé/ -BNA weth50aHigfika, S@mﬁ@mcc Heordutk 80mg/kg group,

the p]al6?CF fﬂalaﬁ§/ §'1nd E%Q%gﬁézgléf teﬁaglgrp i S%_)]i.%li‘: gdgc}] Wk %EO\Qelrl‘ﬂal%ﬁXTy effect to

DHBVOoN AL nt ake of the ducks were observed. In both paired
and group analysis, the positive control drug,
Lam vudi ne, of 50ng/ kg group showed inhibitory effect
to DHBV- DNA, whi ch neans the experinent was tenable. 3
days after wthdrawal of the drugs, DHBV- DNA
rebounded to the original level. 33 At the condition
of the present experinment, for W28F 50ng/ kg, both
pai red analysis and group analysis of T5 and T10
showed inhibitory effect to DHBV-DNA with statistica
signi ficance. Though DHBV-DNA at P3 rebounded, it did
not reach the original level. For W8M 50ny/ kg group,
t hough paired analysis of T10 and P3 showed inhibitory
effect to DHBV-DNA with statistical significance, the
group analysis did not show any effect with
statistical significance. For W28D 50ng/ kg group, both
pai red anal ysis and group analysis T10 showed
inhibitory effect to DHBV-DNA with statistica
significance. For C37 50nmg/ kg group, the paired
anal ysis and group analysis at each tine point did not
show i nhibitory effect to DHB V-DNA. 34 Cains 1. A
ki nd of heterocyclic non-nucl eosi de conpounds
represented by the following structure formula: R2
X1 R--4 NR3 wherein, Xl is NR4, Oor S; R is
pyridyl, substituted pyridyl, phenyl, substituted
phenyl , 5-nenbered heterocyclic group, substituted
5-menbered heterocyclic group or fused heterocyclic
group, wherein the 5-nmenbered heterocyclic group is
one containing one or two hetero atons sel ected from
the group consisting of N, O and S, and the fused
het erocyclic group is quinolyl or indolyl; Each R2 and
R3 is one group independently selected fromthe group
consi sting of H,

34



hal ogen atom nitro group; C-C25 alkyl; C-C25 al kyl
substituted by hal ogen atom Cl-C25 al kyl, C3-C25
cycl oal kyl, Cl-C25 al koxyl, C3-C25 cycl oal koxyl,

C2- C25 al kenyl, C3-C25 cycl oal kenyl, nitro group,
am no group, Cl-C25 al kyl aggfn@roup, C3-C25

cycl oal kyl am no group, Cl-CZ5 al kyl am de group,
hydroxyl group, acyloxy or CI-C4 al koxycar bonyl ;

ydr oxyl am'no [ ou 5 al kyl amin up:
X Loy BRI Rl rortognbe s R D ol iine sircture
formugycl oal kyl subst ituted by hal ogen atom Cl-C25 al kyl,
C3-C25 cycl oal kyl; Cl-C25 al koxyl, C3-C25

cycl oal koxyl, C2-C25 al kenyIX;EF;_CZS cycl oal kenyl,

nitro group, amno group | kyl am no group,
C3-C25 cycl oal kyl am no g} ou C25 al kyl ami de
group, hydroxyl or acyloxy; aryl;Raryl substituted by
e t 5 al kyl, C3- C25 cycl oal kyl, Cl-C25
‘Qﬁ%ggg fr\t %Mcﬁl oal koxyl C2-C25 al kenyl, C3-C25
Ry & p%d(;&nylhbstlmtéd @ygdgy [p,heﬂyft] Rabgitwied, ph@hleZSmembered heterocyclic

groux%;: Sifl gtrpfgn(k)ﬁrfgr{eg}lfaeaegcg?tswﬁyclwﬁ{oﬁ% k%l %gn@g} [f%p%'%g%rgz%p wherein the

-me%%_&églheée;b‘%ﬁilb%x)&ﬁ 1sb¥n@@$rg§1§1g1 o &'Tbr g'o (l:(gt%r@la s selected from the

grougissahg okl O and@S, @@ thel ﬂamdwelermzcﬁ@ @rmlpols guinkbhygt indolyl;

%cthcgg%ng% bsgg]ﬂ%f)ga g%apgﬂiiﬁ%bsa%ﬁéd thgngralgp consisting of H;

halo@ﬁ%ﬁin Hid rg@ep; @, - @8)&11@1()(:1 €245 sﬂﬂ;éﬁ@ﬁ&d bg(ﬁa}oﬁgﬁ atom, C;-Cjs alkyl,

| kenyl substituted ?en atom Kyl
Cs- Cs@y@zglkzzlj& dab Rgcpxylcﬂa@zscya qebiseyyl; C@éizcs:z&enyl C3-Cas cycloalkenyl, nitro

groupal %%ngrngglgr 6u65 %ggc%/@%a?%g{%w Hodkyl %‘3‘," group, Ci-Css alkyl

amid€lgr@5 hadroyly! gnoupleacytwaypr (Eny@x aikyiycaﬂxoylyb)hydwybgroﬁy; amino group;

C- céwqﬁﬁﬁécar b°”¥ugU§¢§2§g§ fgy Dt ;. g%_cgzégcleﬁgyl' C3-Co cycloalkyl
subst?tlu{@fllby }%g@g%t&ﬂ ot el Javibyl, &- Cg%?d@!aff@%)dpczs %QSCTQD cycloalkoxyl,

cycl oal'’koxyl, nitro grodp, am nd grou
C»- CaddﬁsdnalnGaong cyelpalk@sd,aago cgy@umankw gmunoCGCos $H<ylmnm10/ group, C3-Cys

°Y°1%ﬂllyg%‘§}i%8%°‘g’r %UIE?ZS g@f&g’%d%l f l "%ﬁ%‘r %"Dy%‘”‘ )F(ixlyl substituted by

halo%éﬁ afdm, I@ﬂepsemsmtwcgsscyawilme@ zﬂzpmkoszgzk Q235cgl d¥¢loalkoxyl, C,-Cas -
| ogenated C1-O o al kyl, aryl, benzyl, substituted

alkernénigfczs @ycleelkﬁmdr Ryl KO, BN |gfcr}1peoélo€zs alkylamino  group, C;-Cas

YRGS CLESE L gLt By v b

substilite@lty ladldgenydtom, Cl-Ogsl0ky) @y—C&mynb)agqytbL(h -Cpiatkoixlle C3-Css cycloalkoxyl,
e SR R e HD ST O AR e,
cycl@ﬁl%ﬂﬁno%rbug; C\Cxlézﬁdlﬁ)\dl amid#! %%dpt ?’Qg)\/\l? ok- é@yfb&%ablf-ﬂzg alkenyl; C,-Cys

-C6 cycloal erein
alkesydtﬂwb‘stutet@ﬁ(b}) hekmgt:rheltcga,l 61 @nyﬂlklﬁ]r (Gicﬁwcblalkyl €sCss alkoxyl, Cs3-Cas

L2355 i, SSE b RTLC0 S0 B T M i v

C- C‘I%I%Hﬁt?l»’ RETIAGEAIPIIHYArdx91, CAc3idRy Lor ‘@mﬂ'ﬁdlkb)lyh@rbﬁﬁlyld Q§1Cs Tycloalkenyl;
R4 is Aydrogén atomor Cl-C4 a

The
Cs-Cheeyoiaatieny} sibsimiasiiey b@@ge@@t@érrgo'@niﬁ%(/}dc@g-ﬁ:m q¥gloglkyl, Ci-Casalkoxyl,
Cz-%ﬁ){cg]gﬁ%foxvty\ﬂ%rlt?ogliﬂtugearﬁ '?gr% e(’(sﬂ Ctlzﬁ gga?ﬂlpo Y hg% 1o Decg/cloalkylammo

indol yl, wherein the substituent(s) of substit Lﬂ)ed o R
pyridyl and substituted thiazolyl is oneOor two || -—C—-N\
elec 0 y y 0 -ACHR  gHaHRO-& R"
oS G EREN iRV AR ha OB cphe aCm 0r D0 @, ’
al kyl oxycar bonyl ami no group; 33 :



the said R2 is linear or branched Cl1-Cg al kyl, or
C3-C8 cycloalkyl; OR O-0 -CNthe said R3is -CR
, -U0-R or R', wherein each R and R' independently
IS hydrogen atom C1-C25 al kyl, hal ogenated Cl1-C o

e B S OB AR BTN Bt 0,

aryl, Eélrrzﬂ Q;uBétk@t)é&|benbﬁnZy-IC6Sh})dsd)d}talktyd:dsubyt1tuféﬂl <ﬁllﬁlsubst1tuted heterocychc
al kyl am no group, benzyl substituted by nitrile %r o%o,

meth%mywhgransf et SHbSHuBY %P%&Imaygl?’%@ﬁ OgE‘én(iyplOa yl, Ci-Cio alkoxyl,

c-c SHRSHTY: B BB eR el R RO Bog Lt i v o

ureyldee heterocyclic non-nucl eosi de conpounds accor d| ng to
claim3, wherein the said RL is |no

Ry 152, 3oyl substitesed ands benzys QIr%leaWYbrsuwéWE%é?d (%1211& €-C alkenyl
' k cy.cl We)
or Cg,?dé_ égc&aﬂ{yl,\iﬁh%mn%%sgl?tit'ﬁé{rlltl(’]s%%glqgg Q%Paa:ﬁ%ﬁoel(sj@] | 3%@1()}1315 halogen atom,
alkoxal, kynlino groufhekylemeroagrya orchywoeyiucl eosi de conpounds
according to claim4, wherein the said heterocyclic
non- nucl eosi de compounds are one of the follow ng
£ ORS¢ ycBe ndin&liebsidé cdipounds Abbardinb Llakm8, wherein the said X, is
N~COZEt S H N CO2Et NCOEt \"/~ Nand }-~N COREt CS
NR., Ri ishydrogentasemras 6y J4adkyhon- nucl eosi de conpounds
according to claiml1, wherein the said X1 is 0. 7.
The heterocyclic non-nucl eosi de conpounds according to
8| Hichdberovsic aion-rtuszoside dorRpourgis apyordithglto chairh<X, ithetetnl the said R is
ridyl ui no| i ndol yI , r,ei the, su sti,t te )
pyndpji rqugél,qtuqeg quhlazgug,sgqbggwg\g{h g'v A gpinply or n ly{j wherein the
t r ,
substﬁt#%]?% gdrfgﬂﬂg)’sﬁ%lte%g&?ﬁd)fl 8‘[@’ Ql)c(:l?gil%é’d thlg%}?lg?é; I(q)g%] 35?‘ two selected from
hydrdoqhzlyzilogam atom, Gditral grptmxQ el iyl Calis ndkogybuhenylhéenzyl and Ci-Cq
lievl s .linear or branched C -C8 alkyl, or C3-C8
a y8§%qabb£n¥ O BrO8P: ' 0 -11 / the said R3 is -CR
tHe~s@rdR 1@'11n\38' or bAich&d 0,-eaatkyRor @Bd:gli’yclbaltﬁgtpendent ly
i s hydrogen atom Cl C25 al kyl ,ogenated Cl1-C10
al kyl, aryl, hal ogenat gd benzyl benzyl
substituted By cib al kyl, eyl substituted by
e S OR s kU’XG}I‘,R be‘n@y‘loslﬁ bsti t ut ek Hywhefin €&b@ R’ and R 1ndependently
al kyl am no oup, benz substituted by nitrile % P
is hydreggn agtmgs%}lt% égtybyh%%egg)tg%ﬁ -Cio alkyl,” aryl, benzyl alogenated benzyl,

benzy! substituted by C,-Cyoalkyl, benzyl substituted by C;-Co alkoxyl, benzyl substituted by

benzyl

C,-Cy¢ alkylamino group, benzyl substituted by nitrile group, benzyl substituted by carboxyl
group, benzyl substituted by C;-C,o alkyloxycarbonyl group, or substituted or unsubstituted

heterocyclomethylene.

4. The heterocyclic non-nucleoside compounds according to claim 3, wherein the said R, is
2-pyridyl, 2-quinolyl or 2-indyl; the said R; is linear or branched C;-Cs alkyl, or C3-Cgcycloalkyl
O

group; the said Ryis —C~O~R’ wherein R’ is linear or branched C,-Cs alkyl.

5. The heterocyclic non-nucleoside compounds according to. claim 4, wherein the said

heterocyclic non-nucleoside compounds are one of the following compounds:
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‘group, benzyl substituted by Cl-Cl0 al kyl oxycar bonyl
group, or substituted or unsubstituted
‘heterocycl onet hyl ene. .8. The heterocyclic

non- nucl eosi de conpounds according to claim7, wherein

the said RL is 2-pyridyl, 2-quinolyl or 2-indoyl; thego,Et

sald :gzggllnear Qr branched Cl- C6 gl kyt, orwﬁé?gés\o

al grgup'Whe sai d ’N;« C0-R ei R
NISN eat or FEhéﬂxﬁﬂ ) §”aThe H

and
het erocycl i ¢ ’non- nucl eosi de conpounds according to

cli At wherein the said heterocyclic non-nucl eoside
Eﬁ\ ounds are one of the follow ng compounds: - O o-|
g ~ N - CO N 2Et cO2Et and 37 10. The heterocyclic

0si de compounds according to claim1, wherein.
the said X, is S. 11. The heterocyclic non-nucl eosi de
conmpounds according to claim10, wherein the said R
581“}{@1{&3%{(#051; gpr?/ l%'ll&l%%&% ?(%’rﬁ{)%dts ﬁ(lzcaog&gﬁg?(e cla‘r;tgq hg\)lh{#é'irg&e said X 1s
0. |ndonI wherein the said substituted pyridyl,
substi t ut ed phenyl and substituted thiazoly is
pyridyl, phenyl and thiazolyl which are respectively
’53Uﬁ?etH&&B@}Qh@%oﬁﬂﬁcféf)sﬂ@@omﬁbﬁtﬁ% b MRS 16 8laff tee W kF@iMhe said R, is
hydroxyl, hal ogen atom nitro group, CI-C4 al kyl,
pyridgll - s@bstautedandyl,phemylyl dsemgylyl.awlierein e substltuted pyridyl is pyridyl
substﬂgtﬁrx r%’c Caé‘ Q sggggggenﬁg;gl% egof%oén hggr%xyle Fglro%g%% om nitro group, C,-C4
alkylVOpCe hllkoiﬁeplﬁeﬁzﬂ bBazyl laﬁd Qy-lG4d}ldylox9y:£rb 1 aBiifs idugt ed
by hydr ox enyl ; E% substitute % one or two
digisaidi Raje pgarog&-ra@@b Ak oF Gayfis cyelarisybn at om
nitro group, C -C4 IkyI C C@ ahkoxyl phenyl and
C -4 aIkyhgxycarb@nylanino_g&q NP 2- thiazonI
2-thjazol yl _$upstit Kt hal ogen,_at om .,
he-seul ByigyT ZRq’w n |$? %_i ndol /b ¥ E@HP géﬂ and R” independently

s }‘gﬁteo%re?%fljgl %'qgalﬂypllﬁgﬁegﬁe@ QPeyRIs, a&r‘}'Prt‘}QnQQI t}falc%eﬂated benzyl,

wherein the  said IS |inear
benmyl dmbstitgted dyGl-Co aéltylkybenzﬁlSS@StlteyedltzyaCkSZIm aikmb'é,rizaplzyl substituted by

he id.R3 is c om t.he group consi.s
G 5 Seausn e perad e eifled by Flh o 9R; B SL R by carboxyt
bisdriz{ Uk REtiRYedC8y @ -@], OXN&a/cRBoNY]; Cér %%ﬁﬁyéd or unsubstituted
gl.Ogﬂbstl%,uted by ClyCA & g%y}qal / iIogllﬁlap
heterpystgraethplens | ;. -G R, -G O0-R, \R', whereln each R
and R |ndependently is hydrogen atom C, -C25 al kyl,
hal ogenated C, -C10 al kyl, aryl, benzyl, hal ogenated
IBeTaY hetekepelid norﬁmthﬁédstddtcedqtbyn@ ac@ixﬁlr@ tlo)dlamb’lirvzb/drem the said R is
substituted by C -Cl10 al kox benzyl sybsti t
2- pyedylcﬁoqulaplwyloana isoyk olip, sat%&zylﬁ lings o 14 e@@egﬁ iy, o €1y
nitrile group, benzylgsubstituted by carboxyl group,
benzyl substituted by||Cl - Cl O al kyl oxycar bonyl group,

cyclga{lk}%ug?gﬁpl tttlflet sea‘tj 3 figUtt u@s.tR-t, l\'lx/%gx%in R’ is linear or branched C,-Cg alkyl.

9. The heterocyclic non-nucleoside compounds according to claim 8, wherein the said

heterocyclic non-nucleoside compounds are one of the following compounds:
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het er ocycl om et hyl ene. 14. The heterocyclic

non- nucl eosi de conpounds according to claim 13,
wherein the said R2 is |inear or branched C, -C6 :
al kyl, C3-C6 cycloal kyl or benzyl; the said R3 is one

ﬁﬁlﬁ@th%&rédyem hBE nHEIBHRIE B8P Silnlds Qc&frdllﬂg d5 a8 Bh@f¥rein the said X,
C -C4 hydroxylalkyl; O ethoxycarbonyl ethyl ene;

isS. et hoxycarbonylvinyl; -GR , wherein R is linear or
branched C, - C4380R 11 -GN alkyl; - C- 0 - R
wherein R is hydrogen atom or |inear or branched Ci

HCA halhkiekacyRic nowhedlessideeadipddndaiadtoRling trelpiemd@nwharein the said R;
hyd t I b hed
is pylﬁ}zlé(hﬁurb(s) o ?9?1%*1} Lﬁggﬁa?séastég%§y§he@§1 ! th1azolylI ks%‘tl)stltuted thiazolyl,

qumo%{]l[ & (ol %@eﬂ kao sélaoé?l%ﬁftlutetdh bRERA Y SbEB L BRG ljaﬁd substituted

het erocycli ¢ non-nucl eosi de conpounds accordlng
thiazally aiis np}{tr_tl,yl whtengl and rtblag@hylj whigt ereoesspbitively substituted by one or two

substﬁlg(?qt n u O$ g'?cﬁﬁ Cng' gdﬁag A %ETQ’ t 151 8%{)}6{}),%@eallkyl, C,-C4 alkoxyl,

phen Bér&ymrﬂaglhcf%ﬁkﬂaﬁyd%@bddymgagﬁmpl y is hydrogen atom
al ogen atom linear or branched C 1 -C4 al kyI or
phenyl; R2 is linear or branched Ct-C8 al kyl, -

DL R RS 0T 18R o s .
is pyﬂdi&dyj)ymiyﬂ)smbstluitﬁﬂbjoyy@okyl- ﬁl4€r@/l1 I«;ﬁmyplaiubsmyied byGﬁe@ﬂtwo substituents
al kenyl subst hgut ed b

selec]ed fron@h rox@ ogerbat@}/xwmtrqqgrouﬁh \r‘gﬁ %ligg%gn% a’ll%m(éfl Rhenyl and C;-C4
alkylbi‘;fé%ﬁ)%ﬂ?ﬁﬂﬁﬁdc’fi:ﬁ h%%%@ﬂ/l C4) ﬂ{ﬁzolﬁlsu%u@dkw halo%endatom, phenyl or

ogenat ed al kyl ;" aryl, benzyl, hal ogenate
Ci-Chdhyly 2+ qub@lhbzl)dﬂsmd@lwltut ed by C-C10 al kyl, benzyl
substituted by C-Cp al koxyl, benzyl subst i tuted by
CG-Co alkylam no group, benzyl substituted by

M3 1 Thd Beteroovdic xbmnm;dleosmbsfohﬁmhﬁdk ﬁbpom@&xmﬁy omeof ylhims 10 to 12,
substituted by Cl O al kyI carbonyl ,

wherginiae s3id Rt lawawrslusgfthefi Gt &er Hetlebvby EY‘%‘?P@EHW SrzyL16.
jffdg 5'518 ﬁ 1?6\;‘\1% Csjelc%tela S I %’8&% 06n 5 'ﬁ‘g%lf* ﬂgéro%&? Qtrog{ ?9- (’fﬁ)ydroxyalkyl

erel etero
Ci- ﬁ_@ralky]clsmatmmi dmnibluﬁdsalleumfcmhen}df €hE, fadkdnyhi sulpstituted by Ci-Cy4
compounds: CNN HS S NSt N N COZEt \, ~
CO2Et C02D d' ~ SNN % CO2Et S - S - ~ ~jl

alkoxycarbonyl, _E'R' _C O-R', R , wherein each R’ and R"” independently is
hydrogen atom, C;-C,s alkyl, halogenated C,-C,g alkyl, aryl, benzyl, halogenated benzyl, benzyl
substituted by C,-Coalkyl, benzyl substituted by C;-C,o alkoxyl, benzyl substituted by C;-Co
alkylamino group, benzyl substituted by nitrile group, benzyl substituted by carboxyl group,
benzyl substituted by C;-C;o alkyloxycarbonyl group, or substituted or ursubstituted

heterocyclomethylene.

14. The heterocyclic non-nucleoside compounds according to claim 13, wherein the said R,
is linear or branched C,-Cg alkyl, C3-C¢ cycloalkyl or benzyl;

the said R3 is one selected from the group consisting of hydrogen atom; C;-C4 hydroxylalkyl;
O

I
ethoxycarbonylethylene; ethoxycarbonylvinyl; —C-R", wherein R’ is linear or branched C;-C;4
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on

S~ NC<I If COzEt N NNN N COZEt HO F F S Br -~
SN\SSFS/ SC/-\ NCOZEt N N CO2Et CO2Et N CO2Et
39 MO OWw MONiIit j-\N NzN//.-/ \N CO2Et CO2Et
CO2Et CO2Et 02N NO2 C Ph  _ N :0 ~~N~ BocH\N~ Si S

~S § CO2Et CO2Et N Co2Et N~CO2Et N N CO2ZEt S S S MO O R
SS3 tH N'OCX®REt N Co2Et NCO2Et CO2Et CO2Et > > > > —C-N

o7 N S ST AR BB

wherégl\l:égch@lck#%{a R’ Cgﬁ%delﬁlysis%y&ogﬁnm IRest or'"th‘a{)é}féd € 3 le, a%(yl, phenyl,

benzyl, fluorinated benzy! or 4-[2- (2 thiazolyl)-5- 1sobuty1 thlazolyl]methylene

15. The heterocyclic non-nucleoside cdmpounds according to claim 11, wherein the said

heterocyclic non-nucleoside compounds have a structure of the following formula:

T

Re R

Rs

I
wherein each Rs and R independently is hydrogen atom, halogen atom, linear or branched
C,-C, alkyl, or phenyl;
R, is linear or branched C;-Cg alkyl, C;-Cg cycloalkyl or benzyl;
Rj31s one selected from the group consisting of hydrogen atom; C;-C¢hydroxyalkyl; C,-Cq4
alkyl substituted by C,-C4 alkoxycarbonyl; C,-C,4 alkenyl substituted by C,-C, alkoxycarbonyi;
0O R

] /
2 I —CN

—C-R', —C-O-R| \R", wherein each R’ and R” independently is hydrogen atom,
C:-Cys alkyl, halogenated C,-Cjo alkyl, aryl, benzyl, halogenated benzyl, benzyl substituted by
C;-Cyo alkyl, benzyl substituted by C;-Cio alkoxyl, benzyl substituted by C;-C;o alkylamino
group, benzyl substituted by nitrile group, benzyl substituted by carboxyl, benzyl substituted by

Ci-Cyp alkyloxycarbonyl, and substituted or unsubstituted heterocyclomethylene.

16. The heterocyclic non-nucleoside compounds according to claim 14, wherein the said

heterocyclic non-nucleoside compounds are one of the following compounds:

H S\/\( N\ S\\‘/\/
<j>_< ]f\\/ N/ S A (/—/g;p}’< CO,E < > <
CO,Et N™ “CO,Et N/

’ , COZEt,
T sofiEe Yy a QR eatal
Q—< COEt Q—< COEt COEt COE

X
b ]
R VaNER S A SO < s\ G%f(

COzEt co, Bt cO, Et COREL |
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*p

"NSSSSS, SNS N I I I Cc,~\NCl C~~\111O0N
N COZMe N N~nCO2Et N N CO2Et S NCO2Me S/-) N N S MeO
\ ST \SS\SS\ ~SFCONO ' NNNGC-I YYNNOO
o and S11-4NF (N~ O 17. An antiviral pharmaceuti cal
conposi tion comndeai ni B% one or nore wf the heterocyclic
010N oside c accor di fgh rone of they
e (%I—J_ﬁrmgfle’;im as act;vven%nent F_Qmﬁ?%;pceuu &ﬂm
. common adJ uvant. 18. Use of the heterocyc

non- nucl eosi d&’z¢o \prp\/unds accordi ng toC' ne of t,J;;e
QL%M 16\ |preparBoc MSEWéntyf\% ifeating ,/__\jf\/

i r BT cdies east cozﬁldse accof divngo,ko cFHi mNIBcozmher erth  N"co.e

the said Vi raI d| seases are hepatitis B, influenZza, ’

od% f pr e'ﬁarl ng t he

rfef@ﬂgc\?/f:l Ww@ &'gerr%{)um}sJaé\eerd/ﬁ/g tre—(_H— /\I\/

cI al'mePE, i ncl udi ngoEwhen X1 sChR4 and d=Ra 1 SChE N ozt |

conpounds 4i are prepared according to the followgng

C%%g cal react| n C@q*uatl on O 0Q.d2 N RIN’-—/%" é}%{\(
iNHZ, HCLS\PRE
iS V\herel n:l %/\5 pyr ity N

zEtl o\ stltuted
pyridyl, phenyl substltuged Qhenyl 5- nenbered
heterocycllc group, subgtj nenbered

ycl ZQJ((? ui noT I N dol y i th\%é

redﬁ ettedocycl i ¢ groupyi s aS(\trzmn o
?”chycl i ¢ groupPNe®nt ai ni ng Oone on two hetW®Kye at ons / :

(_7_5 dfromN 0 and S; R2 is one selectedfromthe

' 9

p COI’]SI s of Cl- aI $< gﬁé ?1
subst Iogen 1.C25 N y\MCZSEH
cchI o rCl- oxyI 5 cycl oal kgxyl',

C2- C25 él kenyl C3- C25 cycl oaI kenyf, nitro grouio © ’

gro | kyl ang oup, C3-LC2

L%@M{)Irop,@%@ al kyl EI’T}-GIQIFOU, \>—<\|
hydrooxy] , dtyl dxycomeC1-"t4 4l Koxgeesar bony| CoMe
cycl oal kyI C3-C9 cycl oal kyl subst i tut ed by haI ogen

atom Cl - 025 aI k I, C3 25 cycl oal kyI Cl-C25
Qx oxyI aI kergyl M $
éi%{ enyl rt roN ani Qi}—( J\;(

17. An antiviral pharmaceutical composition containing one or more of the heterocyclic
non-nucleoside compounds according to any one of the claims 1-16 as active component and

pharmaceutically common adjuvant.

18. Use of the heterocyclic non-nucleoside compounds according to any one of the claims

1-16 for preparing medicaments for treating viral diseases.

19. Use according to claim 18, wherein the said viral diseases are hepatitis B, influenza,

‘herpes or HIV.
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group, C1-C25 al kyl am no group, C3-C25 cycl oal kyl am no
group, Cl-C25 al kyl am de group, hydroxyl or acyl oxy;
aryl; aryl substituted by hal ogen atom Cl1-C25 al kyl,
C3 C25 cycl oal kyl, C1-C25 al koxyl, C3-C25

Y. L%ﬂgé?sgf&% pre%ﬁl%%e;l{re(ﬁgk?ycgi %—gﬁ ﬁs\f{l:e!am n&cﬁﬁ%g accordmg to claim 1,

inclu@8gC25 cycl oal kyl am no group, Cl-C25 aIkyI an1de

rou .h 0X 0 yl ox en benz
SRRy it S h AR g BEHgurer ERE APRIH popopding to the following
chem%éﬂé&@ﬂldﬁyéquatlgﬂ C25 al koxyl, C3-C25 cycl oal koxyl,
- C25 alkenyl C3- C25 cycloalkenyl nitro group,
anlno grou C 1- C25 alkylan1n , C3-C25
RET DRl kyramin® gr G26,OMBP1- C25 k/m k§| anmiNGeOAgINEape R1_(I
hydroxyl or aeyhoxy; b@2- C25 aRkeryl ;R:C2- C25 al kenyl
substituted by zhal ogen atom Cl-@5 alkyl, C3-C25 4i
cycl oal kyl, Ci1-C25 al koxy, C3-C25 cycloalkoxy, nitro

gngugn am no group, Cl-C25 alkylanino group, C3-C25
cloalkylan1no roup al kyl am de

Ry a5 OvySYneyPBRY ooyt heayi NN BRI lcP Bpmbered heterocyclic
N T —

heterad:)lcdmygro(iﬁ ﬂQBSS-ﬁyemtIedekbetynocmltcr grogp Goptair@ng rmegerotw hetero atoms

Cl- C25 no group, C3-C25 cycl oal kyl am no group,
Sekc@% %ﬁégg de group, hydroxyl or acyloxy; 0 R3:

?1ﬁon@sélect§?§ro§{ e oRhup-denistih of"@‘?—r@%\lﬁﬂkﬁ ¢ ScEhAJubstituted by

In the préesence of
halogefi3 atdmre@ RCbsankylo gropysl 9ycbzaﬂ¢yd1d Ci -I@zd elkokylorG e, s(Eooplkoxyl, Co-Cos

alker{yh,lgltg OC,?E %(logl%gwnﬂ%ﬁﬂ%?e?%ﬁd gﬁlug L& a(525 all%ylax‘nmo group, C3-Css

cycldhlligMmine ebii e, -Of; all@‘l aghyds gﬂfuﬁuﬁﬁﬁoxﬁﬂ ﬁ’cyﬂ(ﬁb@eﬁr the, alkoxycarbonyl;
al kal i ne conditi.o yrldlne mor phol i ne
Cs-Go PYCé@q%lwlaf%m% cwlogk PlfuEsEya Yew%earﬁt% Ci-fras 3kWe s cycloalkyl,
f 0 0
C-CSf SEEIPEOL) RSB, EOTOURIA, S SELEAEALA, ho o, amin

groupe & €8s tatkylidind 48Gup,nCs44Bs nyoldalk@aminoagrompi Lﬁ’nfageilkayleamde group,
sodi

o Roatn, BeeL oL a0 eact e Lo produce Lhe, 1, cucconi
Ci- CQQHI]RQWI?\‘C A c‘%lb@lk&xy, b@% -09 akéfye Of- @ééﬁ%aﬁ&%l dhind group, amino

| ow ng chem ca reaction equatl
groupa\ﬁesﬁézmﬂg'lmmgegmus R-Ces Reclogikylpmi® BHEPN B-®8 allgyli amide group,
n.the.lLa

hydrg)’cﬁ_ Ia§¥18§¥ be%){ ?]%enz sub%ﬁ ?1?&_{1 héy_}%ﬁl?g” o_(gl”l, Qﬁp%ﬁllﬂlu%%'c” cycloalkyl,

C,-0, helkbayle £5aTy;s Sydlealgenyl, Cs-Gddikenyinie-a,heydeilveny], aftro group, amino
- t et rahydrofuran includjn the above  prepared. conpou

groug, Git{em 2Hedaraioagigupefhize 4Y¢8alkylamince g&Wp&m@zmlkﬂ amide group,
hydrglg@oér‘r dz{EﬁPd&?g%tzh L ?lk‘w}l hcxac2 ﬁiéén}n@é g Bhifurl ?PQ%%%en atom, C,-Cas alkyl,
Cs-(g Ld:&tllo@]lkyl 0COURR aloxy3 CB G2@ &floalkoxy, RitrdN gR8up, amino group, C;-Cys
alkylamino group, C3-C,scycloalkylamino group, C,-Cjs alkyl amide group, hydroxy, acyloxy or
C,-C;4 alkoxycarbonyl; C3-C,s cycloalkenyl; C;-C,s cycloalkenyl substituted by halogen atom,
C,-C;ys alkyl, C3-Cys cycloalkyl, C;-C,s alkoxy, C3-Cys cycloalkoxy, nitro group, amino group,
C,-C;s alkylamino group, C3-Csyscycloalkylamino group, C,-Cssalkyl amide group, hydroxyl or

acyloxy;

Rsis H, C,-Cys alkyl or —C-0-R wherem R’ 1s C1 Cysalkyl;
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HR3 3 4iii the phosphorus oxychl oride solution

i ncl udi ng the above prepared conpound 3 is heated to

100- 130C and reacted to produce conpound 4iii; the

conmpounds 4 with R3 being CO)Et are reacted according

19 thb rEs‘éh&@V&ianJ @th oNCaldinde thid t t

e Cg&anpound Z| Zth n @gm &Fo%gg b«%o&&}n%@ émGnde (EDC),
N.N3 )?IHP@hYtIPVXLdHRZDMA? ) ahé mydeepbn s ve, inghatiqly e’ht|of dDMAL DIMF acetonitrile,

oun dro ed .t o obt . t he 0
dich R A g R o o R R Ry ar S e o e N-methy
morphoUhe XiridthyQdm i e diehﬁjl]ﬂ@bﬂbtﬁvﬁlﬁﬁﬂé tiheNre@étion of compound 1 and the

hydrochloric acid or sulfuric acid; the conmpound
compguadp3rie garFied ontiodTedlurg 1niermerkate gpmpaimh3;c hem cal

@grw&ngw%&bﬁ%f trod:?é)cf@e%c \ e{) lrJnQ%%reSS)(f imnﬁn%g? a%aate and sodium
acetafe afRQrea(Secﬁtdl\ﬂSt@Eiﬁ&ent’hea@IhpRmd&ﬁ thriRigh fideRRABRTEAN I0hS :

drogen atom C, -Cr5 al kyl, hal og enated CI-C10
afﬁwpmpawws 4ip gy X heinss i @rstmpafé%ﬁpordmv@sthe following chemical

rea'é‘thSj;f Y@l Kyl , substituted or unsubstituted
het erocyc onethylene mherein the substituent on
benzyl group is gal -Cl oalkyl, A-CO
al koxyl, C1 -€ |I ersnsor}]os roup, nitrile group,
car boxyl or ClHCl Xi 51 or ; the
conpound 5 |F§ trians Rzr rred i Nt acyl chl ori e.gj/nder t he
condi tion of oxaIyI chl oride or sulfoxide ch ride,

and then reacted3wi th various al cohol, var xQ
substituted am ne or aqueous ammonia to produce the

oxirepdini the 6,ave3sorsoIrvpht Of 2{4hisis(pe@acik®dxishenyl)-1,3-dithio-2,4-bisulfide,
di chl oronet hane, ethyl acetate, water or the mxture

the Layiesianss repgrat el o e yobyenbphistrahiyfefuran loaluding the above prepared
&Hﬂ'"t 1R hed3d ahB e A6 @ p28 LSRRI jl norgani c
comﬁ i of Sot aSaSI u?n cgr o%atté © pot atsl%l%%m bi car bonat e, _
stbdlcumpomads‘»b@mawahoxl boidg l,@hatﬂ peepbrdateeprding oF geenit@lowing chemical
yridi ne, N nethvl norpholine, isobutyl

rea&%‘\?’b?%l?‘g%t triet hyI am ne or
di et hyl pr opyI et byl o & e compounds 7 @re

pr epar ed fromO th npﬂu.ndgj_ammdl n@rt-Q\/ Re
fol |l ow ng C’i;q 'Eeactl on equat| on: COZ2EN-{ Al H4, THF
NCOH R R& Xi R2 4 7 wherein, the corpound 4
reacted to prodgce conmpound 7 by addi ng al u&i'ipum
lithium hydrid& in organic solvent of anhydrous
L L O it Sty e, HE 9B B aied gompgund 3 is heated
10 lQﬂr éﬁh@@ddfmaamdtth@roxbnpoomﬂo%dahnpr ding to the

tgl: lcgynmpg&cf:shf 1(f‘ha|R rbgﬁll%tégtt aglél %zlic?gd according to the following chemical

reaction equation to obtain the compound 3:

_ CO2Et  LiOH, MeOH, H,0 N0
r\ A \)\
R1/(X1/\R2 R R
. 5

the compound 4 is 41, 4ii or 4iii;

the compound 4 is hydrolyzed to obtain the compound 5 under alkaline condition of lithium
hydroxide, sodium hydroxide or under the acidic condition of hydrochloric acid or sulfuric acid;

the compound 6 are prepared according to the following chemical reaction equation from

the compounds 5:
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wherein, the compound 4 reacted to produce compound 7 by adding aluminum lithium
hydride in organic solvent of anhydrous tetrehydrofufan or absolute ether under the temperature
of -20°C-25C; or the compounds 8 are prepared from the compound 7 accofding to the

following chemical reaction equation:
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wherein, IBX is 2-iodoxybenzoic acid, Grignard reagent. is. Cy-Cys alkyl or C;-Cg cycloalkyl
Grignard reagent, i.e. R is Ci-Cys alkyl or C3-Cy cycloalkyl, the compound 7 is oxidized to
produce intermediate compound 8, the compound 8 reacted to produce the compound 9 by
adding Grignard reagent in solvent of absolute ether or anhydrous tetrahydrofuran, or the

compound 8 is enable to be substituted by the compound 4 to berform the reaétion;
43 '
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into &1% pound 1331n ﬁar}lc %%r\liem_l f anf%lfdrous tetrehydrofuran or absolute ether and

reacts for 0.5 to 2 hours, after the reaction is completed, anhydrous zinc chloride is added to
produce zincon; or, active zinc powder is added into the organic solvent of anhydrous
tetrehydrofuran or absolute ether including the compound 12, heated and refluxed to produce
zincon; then under the presence of palladium catalyst, and benzene or toluene as solvent, the
compound 13 is added and reacted for 8-24 hours to obtain compound 19;

or the compounds 14 and the compounds 15 are prepared according to the following

chemical reaction equation:
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wherein, R is C,-C;5 alkyl, phenyl or —C-0-R' | wherein R’ is C1 Cys alkyl; the
compound 8 and the compound 20 react to produce the compound 14 in anhydrous
tetrahydrofuran by adding NaH, and the compound 14 is hydrogenated to obtain the compound
15;

or the compounds 16 are prepared according to the following chemical reaction equation:

44
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Cl-C13 al kyl, C2-C6 al kenyl or C3-C6 cycl oal kyl,
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wherein, the compound 17 is the compound 4 with R being 2-thiazolyl; Ry, R3 are defined
as same as above; R is C;-Cys alkyl or C3-Cg cycloalkyl; the compound 17 reacted for 24 hours to
produce the compound 18 in dichloromethane by adding liquid bromine; the compound 18 reacts
under room temperature to produce compound 16 in the solvent of DMA or DMF by adding the
zincon and catalyst nickel;

or the compounds 19 are prepared according to the following chemical reaction equation:

Ra
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wherein, Ry, Ry, Rs are defined as same as above; boron reagent and the compound 13 react
for 12 hours to obtain compound 19 in the solvent of methanol or ethanol by adding the
palladium catalyst and water, and potassium carbonate or sodium carbonate as alkali;

or the compounds 21 are prepared according to the following chemical reaction equation:

R3
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H
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wherein, Ry is aryl, substituted aryl, benzyl, C,-C,3 alkyl, substituted C,-C; alkyl, Cz;C6
alkenyl or C3-C¢ cycloalkyl, wherein the substituent(s) on the said aryl or C;-C; alkyl is halogen
atom, alkoxyl, amino group, alkylamino group or hydroxyl; X is halogen atom,;

the compound 4i reacts for 1 hour at room temperature by adding NaH in anhydrous

tetrahydrofuran, then halide is added and reacted for 12 hours to obtain the compound 21.
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