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Het er ocycl i ¢ non-nucl eosi de conp

prepar at fon, _phar mceuttcal“Compost o 2?S;e2ﬁﬂllﬂtmlfflﬁmlmllﬂlmlIm

invention relates to a kind of antiviral inhibitors*sgss
partlcul.ré to,.a kind of heterocxgllc.non_nucle03|de
corrpouno-'ee IR AU I prenaratens: cal
conposi bhamaémicuﬂwﬂpssh%nsmmemesesa@,Ia@tﬁmewm

can be used as antiviral Tnhibitors and as

medi canments for treating diseases such as hepatitis B,

FlhhitaE herpes, AIDS and so on. Background art
4¥%ﬂnT—pagﬁogenic viruses are a kind of nucleic acid
'P‘gegéfegérﬁsin%rﬁi%nvx%fa}'essfonpl (ﬁbf léﬁﬁ\lrif e e?}%ﬁtts %Iaﬂfctlﬁa?@ to a kind of

enzymati c system an ave to
hetercm@rbllics nam nmcrlédsdxtd ecdnllmiunds ntldiei prep;mnb mﬂﬂhodﬂ otaad npharmaceutical

and se o Vi ru ar SO .as
CompPﬁéﬂ?‘Psle tH%DF h&a??ido‘iﬁ’"&?’“f’ Ca&‘ueqeu‘éség as W‘i“éifal inhibitors and as
medldaﬂ'feﬁfstfbpﬁe&ﬁ‘i cﬁﬁﬁﬁ SM@H AHEpalli B S Ohéi?és”)ﬂ]% and so on.
heal th and ives of human severely. W
BAdSreRAre about 60% epi deni cal di seases are caused
by viral rnfection. Up to now, nore than 3000 kinds
Bimih bHhESeri@vRuRBaie b A ofthlclaY @tidt fetives Wikh ved v 1mple structure.
new viruses are being continuously found. At the
Most\ﬂf rtb¢md901<cglmy@mlpcﬂysuqm, @nd hapg to depqnld q\uﬁmhosmglis tct r@hcate their
port nt o) n.th no
nuclelc QQ),drg u%néls pgé in gr{cf’] %Irl%lr g%e m% ?1 Satrt €3, Pu a5 gg realize the
multlplﬁbaﬁbh oh thﬁ)ﬁlﬁlséil aﬁrall’rﬁ@ctiﬁnmﬂtﬁ o@ﬁserﬁ@ﬁ@ﬁlsaises and harm the health and
pat hogenic to human and can be divided into 29
lives péhumna@eﬁeverelyub\flﬁh’meu wxlercaunts 3beje ¥} 4. eppdenpicalsdisgases pre caused by

vira YIS VRS b il (2RO g 0T BEE e b TR over the world

and newasru\gesr a8 befipt wmﬁga&mvy fouad andthlaewm@ Wiioldps, C@iventid¥OHeld in Paris
there still lacks of drugs with hig ecificity in

in Augpg 20p2hergnireRart of Iflmmanogélé%@@mtéﬁwn the Jaxqngeny of Viruses embodies
I i Bl

wore AT HOES) SR 1 S0Py oy prvonsc

humahand icambbidividegl nta 29 faneijhks, Gaetwbﬁalmﬂltd‘lmd Sdperen dl @esens the viruses

with gy Fadag g}ylengdat i Ody%efﬂqs Venéﬁég éﬁﬁeﬁ%{] §iPs hepatitis B virus

AIDSRELst BfRotk s oaa@mthexp%k lvm@%{c synptons; the
anti-infection drugs for préventing secondary

Nowdberesti]l latks Qfgbugmwgthfmgh sprcdicatytinribe tieatajent of viral diseases, and
ctio i.nf.ectants f

also (i b0 B BRE ghlkS i pibhiEd T A alnRLord 45did it (B8 folipavine types: the

antivir&lrdrb gLk liftgbNing alirall réptiases; aky PadulatstiefoRof Behancing the body’s
antiviral drugs. At present, the anti-influenza virus

immuge fyBCtiaR Ithej antithesives anadmen antimiretic and,gatiphlegistic and the like against
d [

CIIHICQFM%&IS @gggltl Hgﬁggéél% ?E%F %r n#lfégéenzl‘zf‘lgzsgfo\rﬂﬁlé%{q géét]lﬁn the vaccines for

preveatiig sealdafecidn gahthe Idmtfedmtagﬁlbrmlngthh transiaission b viruses, etc.

etc. And_the ones used. in clinical therapy nainly are
Thestudyahne Jresi A reptingsvizeh disgases ﬁ@ea%ﬁq%ﬁ?f@ethe antiviral drugs. At
presehf‘ *Ehé? hﬁtp Erﬁlueh@'"@i‘f&r dru ?E’ %@Mbtaﬁ§m¥ht§d§amﬁfe%ﬁg§ fhe hé.lramlmdase
I-known difficulfy in therapeutics so Nor e
1nh1btthramf81®%cxfzat\hmsadlﬁ ecepidreblorking aigenthed mﬂubnza~wrlmlankl the antisense
VILE ML 1T1TM ~l,1 ~ *300002* titis B :
oligofyslensifeyaguins! AOSAARHS €5, g PR 54t HaTSg! g ymainly are the
adam‘dhtraﬂﬁnﬁl'é'%gsvﬁﬂd' the ARY@hdinidMeAnhibitbRNHGWeDES eel patifidlvirus infection
whi ch 2096per3|stent infection may devel op to hepatic
is a weli-known sliffignldy inghesapegtissnia farcMeny than S0%e péitlaracute infection of the
carci noma. The world heal th organi zati on has
classified hepatitis as the Pth cause of death. China
is aregion with high incidence of viral hepat
and the carriers of hepatitis B virus are nDmemmwm
120 million. It is estimated that the direct econqg
Ioss resulted fron1V|raI hepatltls |s 30 b||||on to dez-

N o [r— ——r M
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and pharmaceuti cal domestic and abroad scientists to
expl ore and devel op antiviral drugs. The vidarabi ne,
vi dar abi ne phosphate, acyclovir, zidovudine studied in
1980's are not used to treat hepatitis B now abroad
hepatﬁiig% {Rud (1—?%‘{7) %Bétlttsr@ LaReuEG) ehd ﬁ@ﬁat@i@ql) $frﬁé3(}9DV§’Wlﬁ convert into
adverse e recent years, nany | arge-scal
chronﬁnhﬁ:bpmil ie SvhiiEh\/}ﬂ % pedsiviant iofestionolagdsvelep tr hapatih amhngls and 1% to

bvi ous inhibitory effect to HBV, such as |am vudine
5% wilhomer &R/hffpatq%%ampma Hereverldl healthrganization hayelassified hepatitis as
0
the 9t§1??€s§%ﬂ%¥ih§ 1&?2\ yo\airtfggl IEN@%E%Of viral hepatitis, and the carriers of
hepatitis|IBionas ai‘edlweyhamsmﬁ)e)nlh(m\/& 2@6dmbsted that the dlrect economic loss resulted

rom R LRSS AR, 3R bl o e st

and pl’lht'iﬂh%eﬁt[&[‘ﬁf)l%@itﬁ:darfaeiﬂroid 8ntidfs theRPRIERAE d6WR1dp antiviral drugs. The
lines, and transgenlc nmouse hepatitis animal nodel to

v1dar@m®e/ndatr¢mwphm algatqysiovire pidovedine Budieduys 198§ are not used to treat
hepat{%ﬁ ;?brtr)]allcfé gﬁle U theprep ro??l?e% eﬂ? £ %ﬁf%gr%gldstﬁ% 3'0)?% AMbrse effect. In

researvc

recentl ye@§ mﬁh)il&@@e %Menté\@dsése@@mdpyd vagoes ﬂl[cﬂieogﬂdeddmg§ having obvious
entering stage Il -111 clinical trial an

inhibiteryaffechto HBVasughoas danpupdiae s gmeighgvic ﬁ@wﬁwﬁ %de@v\w digtvoxiil, FTC
d fr HI

ceBGRERLLNCRERED L TALE M MERGHIARRAIBARD.  Poc

(fluorertideneyiosinkp s BV rR004 73 r(capo)z}dagldltoayloerbodmwr gualdsine), by using the

estabﬁ%p%l lh%g%glplptrgiarég)n%%law’\é?lagleg;}betpg@gs} \E}gllfl tfalns%cteg chnes or transgenic cell

lines %8@%%@ e iReAdphiiid linfl HBAel0b sBNen Yhe &gt AR RdttHRp&itis B virus
d the i munonodul ators haV|ng antiviral actrvity.
e

and hpmatms é5eims. Thosesegtherhabraad paried et thapreglinigs! rgpaagah @iy more than 30

kmdsrblfcdn? OSIHCi%g 9082, “Rﬁlc? rec%\iaﬁgret Q’g 21 Srh%gﬁ%g orl;gssg?%eylfl h§¥ clinical trial,

“he fo ["ow'ng di sa ages:

and aﬂﬁmgrthaﬂp theotriatl nwglcamﬁusstbalﬁu-heﬁaumesa virus ard mokthydderdekd from the
| ong-t.erm nedi cati on and the reqU|reant of the

HIV Wﬁ@sed&ﬂubléor MahiemRes aiep &b polymesse dpkibitey, ghwagfaﬁm%awr has been

autho'i'lggdsﬁ) ea{dng'ﬂ&%lal gtﬁ%ﬁﬂgb@é fr Z@gvﬁogtpéfrfﬂe Hai n@dgaﬁ{}ﬁ{s%r anti-hepatitis
antivir rugs beconmes an arresting aspect

C vis sark odemived dforh Hﬂoadmmctmmn atirvinbjdrags of RN yines gribitors and the

|nve s .to desi gn and synthesize a kind of new
ImmypomE Bb?g?h%““%GW“ﬂ g?%ﬁ@?de conpounds as antivira

AﬂBfe?érIt OfdstSEE B duthoPB¥E ahthﬂnl@aii‘u%é)ﬁrefﬂdwéoﬁﬁle RIoBfpéufd. During the
ohpounds or antiviral drugs he research of

chmcahtusm ity Havegthe fnblowireg dtsbql\@@tagm bheytplowisetiyy 2) occurrence of drug
resmtﬁxrélvvgr%%%son Jaﬁts ug%tﬁzeé: \é'g%n ég%ge%hcaglérrl] fgt)l? {eﬂgremreg% of tthe other drugs
hav1rign&iﬁlafein0@tru&ute toStulltbgon:‘iiilaotH&@elr vﬂb@.rﬁ&ﬁl&iefbh:e deve€lsping non-nucleoside

invention is to provide a pharmaceutical conposition
antivigel fragshesgmeh an AEetng@sRact ¢ non- nucl eosi de conpounds

of the present i nvention as active conponents.

€ ect of the present invention is to
provi de uses of the heterocyclic non-nuc]eoside
&8 @& thst PrEpRAt ARVeBHAR 1§ 10, HANOIY FYNHIcERE A 1ﬁgd of new heterocyclic
[

non- rﬁﬁ?égrgigg?g g(lfr?]%snggn %@[\’el%g Iﬁhﬁ@drs sg lji?} 38%%?% \tlgegg/gy for ﬁﬁdmg precursor
comgmu&&gedsttamtmxtelrﬁrhgsnfohﬂ\eeresearcsltofuntmrzﬂ dnmsr esent ed by t he

f ol | ow fo R2. X1.R1:4 N
Another o j%Ct ofr tri[lLeI present invention is to pr§§1de methods for preparing heterocyclic

non-nucleoside compounds of the present invention.




wherein, X1 is NR4, O or S; R is pyridyl, substituted

pyridyl, phenyl, substituted phenyl, 5-nenbered

het erocyclic group, substituted 5-nenbered

heterocyclic group or fused heterocyclic group,

HRER R Tent TP R U BR AT TS BuP i EabFrBiifuica! composiion
contai@firU pheC Ptersdycli@ rdih-Miclddsidd dcompoands tdfethfeuplfédent invention as active

heterocyclic group is quinolyl or indolyl; Each R2 and
compeaeniss one | ndependent|y sel ected fromthe group

ERIESH 2o Sbic] o ThERSem Bknidl 5 J58HAe, i 6Fthe heterocyeic
non-nGcle@ide adrkydynd€d{f @x5presant livahtign jn p?ﬂepﬁ?xfg mkedioxyknts for treating viral
. C3-C25 cycl oal koxyl, C2-C25 al kenyl, C3-C25
diseaseSc| oal kenyl, nitro group, amno group, C,-C25

”ﬂié‘)ﬁét@fﬂc?éhcgh@x&’-ﬁucl@&n@@oﬁ}f&ﬁrﬂ@'ﬁ‘r}élfﬁ&lrlﬁ/ WeOH&ser@Lh@ﬁlon have a

al kyl ani de group, hydroxyl group, acyloxy or Cl-CA
structytelrgrrgseantdsdryythe waIBX)f¢mgﬂajup, am no group; Cl-C25

al kyl am no group; C3-C25 cycl oal kyl am no group; C3-C9

cycl oal kyl ; C3-C9 cycl oal kyl Xaupstd tuted by hal ogen

atom C,-C25 al kyl, C3-@®@ptycl aIkyI Cl- C25 al koxyl ,

C3-C25 cycl oal koxyl, C2-C25 MNdIK I, C3-C25

cycl oal kenyl, nitro group, am no é¥oup, Cl- C25

\ahéryilna}(il 'rscN]@yr @uer;, S;C3- C25 cycl oaI kyI arri no group,

B it Pile SO DgorR sheapuiieat BBdndy Kménbertd heterocyic
groupc%ugaﬁut@bl - Hl%Hb)Sfed ﬂételgg 1Rl %r@iiﬁ/'or @e@%@terocychc group, wherein the
cycl oal koxyl, C2- eny C3- C25 cycl oal kenyl

5-membencd hgtcumychargrw g“»r @wpcormm@gsmal drytveprhetorogatoms, selected from the

groupg%;slglzﬁt?ng]@%lg L@%}nh :, %rﬁc(}‘]l% 5%{;8 %%tgﬁ(&cc)]ypl%grgﬁg }kﬁy clluigg?yfjgr indolyl;
BathR,iahd tReds biye indbsrmdentht seiactedifrdid Theagrisip cor@i’s’cl@g 9f H; halogen atom;
cy cIoaIk |, C1-C25 al koxyl oal koxy

,, C3- cyc|
nitro @0‘@5 a eAkL; @gc@zslkaié%%ut%%wy ¥1 Alogety aéqreué?n -Cys alkyl, C3-Cos
cyclogﬁgroa y %&xﬁocg %u B@Hﬁ){{oﬂ (%r ?ﬂ@nr%l C§3 @%Ebycloalkenyl nitro group,
ammdngrhupxgll -Coy alh}dyﬂnuxyygroﬂﬁ @%sayddezrlkzylamﬁb mﬁp, (éﬂ Qﬁra]ltyl amide group,

myar Sy E iy s Y. BB IR R PSR B oo groups C1-C
alkymhﬁn C%%&i;ptm %@&Qall&l@hhﬁho &bufs:26;- @choeh@mkynocgceaybloalkyl substituted

| am no group am de

by halpgsapioty @h s AIKYACHH Cxrbvalonlsyl: G- Gty Gofiyicycloakony, Co-Css

ke €28 YU SORY b, a0, BRaE5098) KSR aofagno o,

cyclo@&@la@rﬁhdig'l'oupcdh @2§alhyll@mylk grougshﬁmeﬂmlaeﬂbkyer aryl substituted by
nitro grou am no_gro al kyl am ng

rou
halogen. @19, e z;aqlw; zSJmfﬁzg cp'clRalkgl (ﬁq C35 al@)m, Cq @”gyclgalkoxyl Cz-Cys

shery G o A AR ol 20X S0bn o s,

cycloblkgtangan gbom CGEICZQ%k)dI ktylide Igaiupgeh}alt@(ylﬁir @l@loay kyknzyl; benzyl

substigke by e %n St Oh HB P TRy o HEPM1 GHEscycloalkonyl

C,-CYRERLIN ¢ TkdrvE Hio @RoudeRdtlo FoYp, 0, -0l 0884 , C3-C
RN Kyl Mgém a|1k%xyd,B o g olny oy 5 iy tmino group, Cx-Cas

cycloglkortqmmmgrcvun, € 1efroalkyl amrdsagrpup, dryd(mcytloo acyloxy; C,-Cys alkenyl; C3-Cys

alkenlylk Sgﬁ(%ﬁ?l%r@%g }Bdrl?%?lgaturgf ! -C;%[?M,I 8r—82i(r:%\fcia§lg I @%25 alkoxyl, C3-Cys
cycloalkRgil, hi!fcﬁgi'o\%?] Jmind 3ratpk 7l -C, Lk PBmmoke 6, C3%25@§01@k?'1amm0 group,

cycloal erein the substituents on the said ar

Ci-Caralloll @ude ageyp, hydrosd, Ravlge er Gt Grlkariasrymyliai s cycloalkenyl;
group, al kylam no group or hydroxyl. In one preferable
enbodi nent of the present invention, the said X1 is
NR4, R4 is hydrogen atomor Cl-C4 al kyl; Rl
preferably is pyridyl, substituted pyridyl, thiazolyl,
substituted thiazolyl, quinolyl or



-

i ndolyl, wherein the substituent(s) of the substituted
pyridyl and substituted thiazolyl is one or two
selected fromthe group of hydroxyl, hal ogen atom
nitro group, Cl-C4 alkyl, Cl-C4 al koxyl, phenyl,

PSRRI s G BSERHO FS0 84Be AUAT, C.-osatony
C;-Crécytlbanadxyl, rdtio grduEdahmlo o, meigma?lamh@ gldup £85-C9Ycycloalkylamino

branched ¢1- C8 " al or C3-C8cycl oal kyl, nore R
preferably linear or branched Cl-C6 al kyl or f? C6 Y,
cycl oal kyl, such as nethyl, ethyl, propé but —C=N
grouppmtaﬂs,almxamde £0bOPyEPYYL, oy lobyt WC"&clv&ﬂ@yR R",
cl ohexyl, nost preferably isobutyl or cyclohe

whergn ady R’ andR”. mdrpergently isdyprogen atomp.(x-Crsalkyl hal%qa%téql f1-Cuoalkyl

aryl, ﬁ&%gla Fﬁﬁ?tege be}'l%}g t'tgaﬂélrc%())&ﬁ(]\jb %Pgﬁﬁ{eﬁar ;\flﬁ{lgﬂ]tutgﬁi heterocyclic

meth}héﬂd)gﬁﬁﬁteﬁ‘ﬂtlﬁedmbyﬂltuerbg R#AYenz@uRsy bk Llia&iéeb,ycplhtglﬁyl C,-C)p alkoxyl,
al kyl , benzyl substituted by Cl1-Cl10 al koxyl, benzyl

C\-C s alistaiting grouby niGile@roup, aptbpkaindtror-Groalipxybashewyl; and ureido group or
lsubstltuted by nitrile group, benzyl substituted by

ureYldsr boxyl , benzyl substituted by Cl-Cl0
R/ isqx,y&gr RoBRtituted BB bdndyie d, a7, ; RFIY bsstituéd d - (:,3 alkyl, C,-Cs alkenyl
hetercycl onet hyl ene; nore 0 11 preferab

or Ci=(g3 @cﬂ@alkyl,v\yygﬁr@}rhtlp' subgﬂt@tmmthq@zﬁg agpyl %réh@lﬂé’&k}'l may be halogen

atomaél ﬁio O%E/)ez{l?ﬂ%{ungl%'gi?%oéﬁm or branched al kyl,

|nent t he
Ilhezpraq&eﬁ&taﬂle srabsdimenf oftthe (pmsemdvﬂftlohhﬂlemaehﬁms NRy4, R4 is hydrogen
hﬁéﬁ is one of the follow ng conpounds 4 H~N
atom alkYksoo (C273), CO2Et(C311-2), P-N'

ﬁo f&éﬁ?eﬁ pyridlyCBtithte PR lemaz@yl suﬁst(t%@%?a)zo@'l‘dqumolyl or

I n-andther preferablé embodiment of th
lndol]dr @ehemn thevabstitwent(sxpfitke elbsmutepir pireyhehg Siﬂ?ﬁUW?d thyazolyl is one or

two sgté?%gl ft it g{j %X?peg}l% drgégllnRaIXgeﬁlya}tlorIgy gﬁro&s -eaﬁgil %1-C4 alkoxyl,

phenﬁnﬁe&fyl taﬂ@ GuUbsilksHeabdnFlamats gﬂ)uf)f and m{(fﬁmmreferably is 2-pyridyl,
hal ogen atom nitro group, Cl-C4 al kyl, Cl1-C4 al koxyl,

2-thiaznlyhya-quipelyb 91 2-#elXi1- C4  al koxycar bonyl ami no gr oup:

r. Y, :
e e
or bralckyd Ce+CqGBeyTor C}éeﬂlmbk)ylk,yl rocleapmethet, v, pmpyslabutyhrpentyl, hexyl,
cyclog{é)?)g{f, E:s'g 8€Wl cyvgpa%vyl or BM‘fl pexy A %Slré%él;(]y'lso uty?%r cyclohexyl;
cycl opropyl, cgclobutyl, ochopentyI or cycl ohexyl,
nmost p(BferabIM |sobutyLT&ONR 0.. -GN

R;is —C-R', —C-O-R' or R , wherein each R’ and R” independently is
hydrogen atom, C,-C;s alkyl, halogenated C,-Calkyl, aryl, benzyl, halogenated benzyl, benzyl
substituted by C;-Cjo alkyl, benzyl substituted by C;-C,q alkoxyl, benzyl substituted by Ci-Cio
alkylamino group, benzyl substituted by nitrile group, benzyl substituted by carboxyl, benzyl

substituted by C;-Cjo alkoxycarbonyl, substituted or unsubstituted hetercyclomethylene; more

O

preferably Rz is —C~O~R' wherein R’ is C-Cg linear or branched alkyl, and preferably C-Cq
linear or branched alkyl, most preferably ethyl;
In this embodiment, the representative specific compound of the present invention is one of

the following compounds:



-

Ott RBis -CR , -CO0-R or \R', wherein each R and
R' independently is hydrogen atom Cl-C25alkyl,

hal ogenat ed Cl-C oal kyl, aryl, benzyl, hal ogenated
benzyl, benzyl substituted by C -C10 al kyl, benzyl
subst it ut ed by Cl-Cl10 al koxyl, benzyl substltut ed by

C1 ylantno grpupN zyI substl

|Er| up, uted b -oxw meenz
substitu %ﬁ%5y7tn 0 alkoxyédﬁﬁéhﬁ bstltutedCé 3),
unsubstiddlged heterocycl onmet hyl epgs; more 0 11

g?%? Iy R3is -C0-R Nwhersg R is linear or
{i - C6 aIkyI ad: fere l'i near or
br anc C4_al k prefe'!ﬁ thy In this
enbodlnent tHe305 é%%ntatlve speC|f§é§ ound of

t he present invention is one of the follow ng
compounds: o~ -N N-C¥&t NNI C CQREt (C274) and
10 Gd3thepreferabls tmbbdiateat bithe preeéme imdehdognbodi nent of
the resent invention, X1 is S; 5 R preferably is
yF| substituted pyridyl, phenyl substi tut ed
h [ t I I
R 3"’*%?%%‘% Sy, SRS B TS o BUORE! Whefin the sad
substmutadstpyndtylexs phrihyy substituteds lbbstnetam e’cb slhbsazlmhssl sedgated from hydroxyl,

halogf; Bty Sty Pt L6 b e COCH AICETba PPN, Sneyl and  CieCy
alkox%@re&twﬂnﬁlb %mdg dﬁd)Ry furh@t F@eﬁa@p @sm-pgh&ylozqnmépﬂ or (Zyindolyl
e

al k koxy henyl nzyl ‘and

R pusfeyady b@bhmaam rboangh@itﬁ; CaradkyRor Cuﬂswaeloalbvbmrammferably linear
or bran%hgdy {Z -@é %{)EI ttdé&bgylggﬂ(&lt léﬁcﬁtdasbﬁéetn% 9—{&?} epﬂ?@)ﬁn&!ltyl, pentyl, hexyl,

one
cyclopxebelg Eﬁﬂotﬁdt?lﬂbw&fdhx}y lor cyabIegen) nadsophefaratily osognqup ;
Cl-&A4 al kyl, C1-C4 aIkoxy& phenyl and C1-
alkoxyﬁarbonyl nm no groupi 7 t hi azol yl; 2- thlazolyl
substifut ed byllhal ogen ~atdky phenyl “or Cl-C4 al kyl ;
R; purmeyt , o @=Pnfol gl ; MsR" pmwékemimbzagh R'hands &''d mdependently is

ryirogn LA S kel o FOIpPAGs [2v R BLLUELS 1 bency
substl%tui BS C.L C%{)W?lﬁ{ﬁ' %n%ﬂcﬁb%u%%&l @&'ﬁt@@m eﬁgﬂzljl kl?nstltuted by C;-Cyo

dr ogen a hal ogen atom Il near or Branch
alkylalm@d g{bthylbeozylp&u@atytmedﬁw prteicegraty, yoqngyll wtpg@trutqglr by carboxyl, benzyl
cl oal k

subst Y By Soir o fRenSearbo oo ibnen eresbtiode P kuptomRiSene; more

cycl oal kyloor benzyl, such as nethyl, ethyI propyl,
butyl, pdnptyl, hexyl, cyclopropyl, cyclobutyl

prefe%%ﬂﬁjul?{/)i‘[?m‘yd: @f-RW%&'%ﬁf(N‘ is 1feat rm’rﬁfcgt&?@ JCG'a?lgk? referably linear

or benzyl; R3 1s one s ecte ronthy oge
or braached CCC, myhmmsopgeﬁrkmy,et}@], C4 al kyl substituted by

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

the following compounds:

QY a
\ {;;}’( CO,Et
COEt (C274) and (C324-4).

In still another preferable embodiment of the present invention,

X, 1S S;



11 C1- 4 al koxycar bonyl; C2-C4 al kenyl substituted by
Cl-&A4 al koxycarbonyl; -GR OR 11/ 0 11 -CN
-C-0-R, R', wherein each R and R' independently is
hydr ogen aton1 Cl1-C25 al kyl, hal ogenated C1-C10

kyl ry benz nat ed, be , nzy.l .
Bl e op TRt PR B, Bl St ghpnyt, thiazolyl
substlﬁleﬂh@azal}]i Qiiﬂnol@l&ﬂﬁﬁdiol?lu Refetdin theGatllysubdtit(ita p@!hﬂyﬂ @ﬁbsnmted phenyl
group, benzyl substituted by nitrile group

and sgmsguned uhisaolyy asarpwrgtivelhnmgyl. alsayli tng @aam}ylcia@lef which are
SUbStlﬂJé%(er %@% gEW% ﬁul?slt)ilaﬁms ‘e%%éi?foﬂri' g?lhllt&g’l 1@%1'5%% atom n1tro group, C;-C4

ene era
alkyl,0CRQp afk@kel tphénfll[ Qiefnim Cndg éfnGatadimxyGa‘tbﬁtyl:tmmbogxyoabkyhd R, further

h baonyl i G
et DS SR SR S M L G e or o
substlltuelnts Cadedlniont ,hydx(éxgr I:1’='1a10 eit@r';/ln nﬁ'ro 'g?o%%(t!lo(gﬁﬁ‘lkﬂ aQm-C, alkoxyl,

I'i near or branched erein each
phenw and -4 altkdlemddmmamym grtmid r%@mola'ﬂ o¥thipzaidasubstituted by halogen

benzyl, fluorobenzyl or
atom éth%ﬁ %t'r% %la-ﬂéﬁgb‘@ gg@ﬂ ¥hi'azol yI ] net hyl ene: In
MBtS pesTh@BliylTeik , sdid ehdt@pERie Nhei-hueleSHdC icontpoaAddanel a structure
of t resent invention is one of the follow ng

e

repre@@tﬁé&yﬁg%foll@w@g farmujg ]COZEt COZEt (C290), (C328-2),
(C340), N' \ / N~CO2Et C%ZEt r{C289), N
(C290-2), COZEt (C290- 3) I ("N 9% N co2Et
(C306-3), HO co2Et N N (C3 /) é‘0218) ANF Br~SS_F
S Y/ \ S NN OD2E (CFRe5) N ERs (C307-2), N
COZEt (C307-3), F ~ MeO/ N1l MO/ ~NII 1 \ N
Cco2Et (C307-4), co2Et (C319-3), co2Et (C319-4), Ow

Q&Rkein each Rsand Rg independently is hydrogen atom, halogen atom, linear or branched
C,-C4 alkyl or phenyl;

R, preferably is linear or branched C,-Cs alkyl, C;-Cs cycloalkyl or benzyl, more preferably
linear or branched C,-Cg alkyl, C;-Cscycloalkyl 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;-Cs hydroxyalkyl; C,-C4 alkyl substituted by

O
(1]
C,-C4 alkoxycarbonyl; C,-C4 alkenyl substituted by C;-C4 alkoxycarbonyl, —C-R" |
O oK
I —C-N_
—C-0O-R', R" wherein each R’ and R" independently is hydrogen atom, C,-Cys alkyl,

halogenated C,-C)g alkyl, aryl, benzyl, halogenated benzyl, benzyl substituted by C;-Ci, alkyl,
benzyl substituted by C;-C)o alkoxy, benzyl substituted by C,-Cio 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,-C, hydroxyalkyl;
O

1
ethoxycarbonylethylene; ethoxycarbonylvinyl; —C-R', wherein R’ is linear or branched C;-C4



gS If NIl 1/ \ " cO2Et (C319-5), " co2Et
(C334-2), co2et (C334-3), N2 /Cl S ~ | BocHN -~ S (
/-\ N N cOREt (C404), COZEt (C323-3), " cO2Et
(C334-4), Ph s SSStH NN C2B (C358), OOZEt

(cs 3-1), " Cco2Et (C303-2), HO 0-4, N COZEt (C364-2),
2Et (C305-4), Cco2Et (C303-3),

N cO2Et
alkyl; s—sCNq

wheregl\I Ié%:@
4-6),

erein B’ is-Yiydrogeg atqm of flinggrorprangh

%ﬁz{l&épﬁ%&%ﬁﬁ%&%&&ﬁ(ﬁ?@4§§ms 1885233' or %}'anm é §1ky1 phenyl,

benzyq Cfﬁﬁ)labenz@or‘h ﬂ§5(/52 -thiaz&¥yl)-Sisobutyl- ﬁm&o%etlﬁ@i@

02N Ove COOH COCH

C364-1), cs (Wang268), s (Wang302

nape C13Cs alkyl;

-4y, |

SSSS SSCNI C-~ly

~N N NN

—C-N

\
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IH@jn@ @g‘@gdm)ent H@e (m@gntz)we @e@é’g:g,)ompoegd ofsthe present invention is one of

the following compounds:
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(I
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O~

(C290-2), CO,Et
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Q% N
CO,Et

(C306-2),
@m s ija
— e l/Y s, @ f(

O~

coza (C303-1), COHEt
S
o N
@_< I;:‘ ©3642), @”g
COOH COOH
i
S ;o\
uv/% (Wang268), Q%L
S S
U L(Y @7—(5 )
ONH—\Ph N
(C357), CONH_

sl
(C290), Q/\ﬂ COE  (C328-2), & (C340),

(C290-3),

S
r\\lj’>/
(C218),

(C307-3),

(C319-4),

(C334-3),

(C323-3),

(C303-2),

(C305-4),

(Wang302),

(C267),



| -S>-< s O (C280-4), N SN CoeMe (C276), " " COZE
(C322-2), OOZEt MeOSc Cs s CNS N N S N cazmve *

(C324-5), (w8), o (C37), s, N SsSSN_ " " CSN
I NN" OO (wWw8M, " o (W8F), Yl (C503) and F S\ JS
(N CN\N\o(V\2 ) ,s_The heterocyclic
nogn nucl eosi de conpourds, he present inventi on may
(_A Emﬁared by the foll o‘\(g:mg met hod: The c ‘{W
(Co nds with X, beiNng NR4 L ing h
pr esen{J in g:ln%ll)On can be \pr epar e@%cgﬁ’r ding to theﬁ' (C281),
C/ ng cheni cal uation. OO ORZ N R~
d RZ R3 EDC, |~/N A c R -\- sNHA
HRZI NRR 3 1 2 3y V\hereln Joys Ay
subst/i t ut €63 pg§Ad.dyl , phenyl ubs(CBQ%ed phenyl OH  (C254),

5 nmenber ed heterocycl | C grou substi tut ed 55mer§be e
[>_Ig{e erjocyclic group, @u,}_nﬁl Mor i ndol yl, V\th@Ho(tl e

5 ered heterocyclNicN is a 5- nenbere't‘j

heter ocycl(Ce2682pup cont ai Mong one(C82t2¥ hetero at odrs (266),
s selected formN, O and S; R2 is one selected fromthe
[>—gr up consi sti ng o atrkyl ; Cl1-C25 abky

sﬁﬁt ut ed by Cl- C25 al kyl. 03

cyc? oal k{f28E&4), C25 al koxyl 'Hdé S C2A6279%1 oal koxyl ,  O&  (C322-2),

C2- C25 al kenyl, C3-C2§ cygl gal kenyl, nitro group,
[s»—%\ fno=—group, Cl-C25 q[ﬁy_@"rg@g\éroup, C3- CZ.E\;Oi;<
N OkEyI a roup,"sCi- alkyl \g de group, Y
hydroxy , @/“{2 % or C1-C4 al koxyca?
cycl oal kyl ; C3-C9 cycl oal kyl substitut ed by h I og

s at 1-C25 al kyl, C3-C25 cycloal kyl, £l
s

xyl, C3-C25 cylso V@;Fcz 25 al koS
cycl a tr up, CI1- (‘325
al ky am no&é?%l% cycl oaI?EV'I%ESn no group, Ci- Cég503) and

ﬁk m de group, hydroxyl or acyloxy; aryl; aryl
” I

(C37),

ted by hal ogen atom Cl1-C25 al kyl, C3- C25

oal kyiw2sMiy. C25 al koxyl, C3-C25 cycl oaI koxyl ,

CZ C25 al kenyl, C3-C25 cycl oaI kenyl, nitro group,
am no group, Cl-C25 al kyl am no group, C3-C25

fﬂ&h&@ogyélﬁrﬁdﬁgn&ﬁ&gfa’e cglﬁp(c}ar?dsaelkt‘ﬁ% p‘?ggegfsingg:r‘ﬁ% may be prepared by

the following method:
The compounds (compounds 4i) with X; being NR4 (R4 being H) of the present invention

can be prepared according to the following chemical reaction equation:

0o o Os_R, H
R1/COOH + RZ)J\rRs EDC, DMAP /U\ I NH,OAc, NaOAc R,—«IRz
NH, HC! DMF RT N R N
Rj
1 2 3

Wherein:

R, is pyridyl, substituted pyridyl, phenyl, substituted phenyl, 5-membered heterocyclic
group, substituted 5-membered heterocyclic group, quinolyl or indolyl, wherein the S-membered
heterocyclic group is a 5-membered heterocyclic 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;-Cys alkyl, C3-C,s cycloalkyl, C;-Cys alkoxyl, C3-C,s cycloalkoxyl, C;-Cys

alkenyl, Cs3-C,s cycloalkenyl, nitro group, amino group, C;-C;s alkylamino group, C;-Cys
8



hydroxyl or acyl oxy; benzyl; benzyl substituted by

hal ogen atom C1-C25 al kyl, C3-C25 cycl oal kyl, Cl1-C25
al koxyl, C3-C25 cycl oal koxyl, C2-C25 al kenyl, C3-C25
cycl oal kenyl, nitro group, am no group, Cl-C25

cycloﬁ}cilx.{‘nﬁm ngr%ug rew 65 gksj]g]l(%l%dg zg?%.ﬁ)?gl?%ogg% QQ\&%{(%&E ’Cl-%L‘{a(ﬁ?é(ycarbonyl;

Cs- Cg&lykleﬁll}tb'l; CQKTQC@EloalkIyE Blydstlamdflsbj' halbgeh tgmh &l, dipe alkgt, @ C,s cycloalkyl,

Cl- C25 C25 al
Cr-Cogglkereh Ly s apRERIP I Crrr Gt CirngogPBliplCliteeo group, amino
groupé |dﬂ¥¢i}mlmar9fr@ugrou93% “c}{@bﬁ’lﬂg’fé}fhﬁcmg?&;%r@PQ% §kyICémide group,

amde grodl élox
hydroaykouyz:)dmorwyl,, a@ mstltcsﬁdl e hk 8§71 atogB-CR62s alkyl, Cs-Cys cycloalkyl,

CrCEURTOL S SRS 5B B9 1 bty 2 o, i

group?l}(%“(ll-(lOi%H‘IWmhmon igtaup, gT;CIL‘J;Q cyalﬁh]lkgilag’rmm roupGlEERSs alkyl amide group,
a am no gro I

hydrogyk?,q aca}ﬁxde UE benmczlg&x ch)? Lé%%%g%gggl %r %ialkﬁg CC%§5 cycloalkyl,
C- Czi alkgx}l' f%%:glc!%foa%x?/l k%ez -CQalkeRyl, Cg\@ﬁrc%l%aﬁenﬂ'ls nﬁro group, amino

and the erein, the conmpound
groupcdhﬁéfscalbylblynmgrduabl% Cz‘smyclexlémbkreno faroup, SEn@pxhalkMi amide group,

Chem ¢ Re
hydrogg RGPS e beayh o Rhe Ak EubReT by dfiachiap, CirCusation,
Cs- ngfcydloa@yg CEmB MalkbRyB; C36835 @&Ydalkdxmthmprgﬁﬁ@nmlﬁé group, C;-Css
N-et hyl - N - (3-di nmet hyl am nopropyl ) carbodiimd
alkylagping réren, (Cafﬁz)s cyclpglkylgmira Bl e akeyl (@Mp)gr% hydroxyl, acyloxy
\Y veni~o
orC.JBLPEH B €, ol RESAL €3l ey B Eeted by osen s,
C,-Cy4atket, @Jq@zsalyklahnkye @ ebgiatkioanl, €;- (hycydoailequﬂ\]-mrﬁbi’grbup, amino group,

no oI|ne triethyl am or.dieth et hyl am ne
Cr-Crrp S TERing Eruize Chis S QA CBIBTIP. £ 1o S h B rchydroxyl or
acylogy] S carried out to produce internediate conpound 3.

C%npound 3 is heated to 120-140C in the m xture of

amoni um acet ate ald sodi um acetate and produces

conpound 4i throug rlna cl osing reaction. The

B oisphh T 35 alkghpo tnés ATR), whietdin Rl istai-Gg a&}’d)ﬁnd the like;

esent i nvention Gan be e ed to.th .
At EAN e ity Cr—
Chen{i@é’lﬁ&‘ég&ht%oqi@&%ﬁ Ald&ciRCoRetc, Thecdpourid 2tdR3beldyntiNsiZed according

erein the Lawesson's reagent is
t0pﬂgrﬂﬁbfécﬁﬁn§Iﬁ@tﬁ%ﬁyéﬁéﬁVﬂ) 1, 3-di t hi 0- 2, 4- bi sul fi de,

irM; élgeg essiexg&a delgleﬁlg)lﬁ] ove&%ﬁlﬂb@gﬂéﬁ%ﬁﬁ%ﬁu éde chlonde (EDC),

arn oun

N, N-tineetisg lpyeidinegDM APY Wﬁbl&ﬁdﬂﬁﬁﬂcvd hetheh;ebzteﬂdodeMA DMF acetonitrile,
.. refluxed to produce the conmpound 4ij.. The conpqunds

dichlprogiathsaiie oy wfrah»;drafum, %de‘é}dﬁ’g thy élfkait“ﬁee cwceg%to pyndine, N-methyl

morphﬁl\(r?é“tﬁﬁﬂ}/lﬁﬁﬁheb& ﬁ@ﬁ@g{ ?%'letﬁ%ﬁﬁﬁ&' &g 51"93 IteQ@anOJJﬂ l‘ﬁWcBQlﬁound 1 and

em ca eact1 on equ
the cRBpMNdRBis 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:



3 4iii The phosphorus oxychloride sol ution including

t he above obtai ned conpound 3 is heated to 100-1300
and reacted to produce the conpound 4iii. The comnpound
4 wth R3 being CO2Et can react according to the
foll owi ng chem cal reaction equation to obtain the

conpound 5. /1 /O Li OH, MeOH, H20 CO2H R ~XR2

R- X, R2 45 conpdﬁW%FSQPScﬂafﬁeﬁg tlp@_%o 8nd 4i,

4ii or 4iii.RHn @r &k kal i neTieoNdi ti on ofN hi um

hydr oxi de, sodluﬂ1hydrOX|de etc. or under a,dic

condi tion of hyd3och|or|c acid, sulfuricggcid etc.,

the conpound 4 is hydrolyzed to obtain the conpound

Wherine theohalwessom’s gfagene is @afebis(aramygthozsyphesop)-1,3-dithio-2,4-bisulfide,

enperat 1000. ;The conpoun can b .

whiel BB i by R S 8 B S BTG E o (6 theShove obained
compbtld Ditd thg s61Reti of dtrahly@dEirh® Théthbatddand rélidd @Y dRce the compound
. 1(000|)2 CH2CI2 RR X, R 2. RXR' X, 2 56
4ii. Wherein each R and R' independently is hydrogen at om

= I

e SR comtBURRLH) Ein 0 HetE @ of i rRte imFEH a be prepared
accoumhisgbo;thetfull@dmgtcherheiabreaa;ml equemdwyl ene, vvher ein the

substitutent on benzyl group may be hal oge Cl-Clo

al kyl , Cl-CtpC) B&yl, CROCl0 aIkyIanR 2

nitrile grou %szoxyl or CI-CIo aIkonx§€é§bonyl X

is 0 or NHR{Th&"corpound 5 is transformed I nt acyl

chloride under Hhe condition of oxalyl chl rlg%

thionyl chlori@ etc, and then acyl chlori Hijs
reacted with various al.cohol s, various substltuted

Hhe phosphoragprohiloridmsphiian siciudingthe aBavfebtriRed EYRPRIS is heated to
100- lgl Che{?ng rehdeit r@ciuc@:lﬁ?e CRffhuh@Riimy be

ronet hane ethyl acetate, water or the mxture '
The cempourkhé wéhdﬂz bfnng £ Qi chavteect iavderdingatk abd ellowing chemical
al kalhqg reagent may be inorganic

ondi tion, a g.t%
ramgpﬂgﬂwi@ﬂé%og M0t §8YPAH car bonat e,  pot assi um
bi car bonat e, sodlugbggquﬂg 8o Q"™ sodlun1;;§?bbonate

etc., or organi g 'Kal i

N—wethylnorpgab( |sobutyl chlorofom

triethyl anm ne' anth 5Fethylpropylethylan1n etc. O the
conpound 7 can b® prepared fromthe conpound 4

ﬂs‘&wns&scﬁhgdmah e tﬁ@édn%uﬁa 4i QﬂﬁQﬁMﬁﬂ' reaction _

equation: CO E LIATHA, THF _'N-C/ R~ R R X, o

Pder Yalkaing condltlon of 11th1um hydrox1de sodium hydroxide etc. or under acidic
condition of hydrochloric acid, sulfuric acid etc., the compound 4 is hydrolyzed to obtain the
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 COXRR"

N 1.(COClI),, CH,CI N
/4\ ( )2, CHCla R/Q\R
R R, 2.RXR" Xy T?

5 6

Wherein each R’ and R’ independently is hydrogen atom, C,-C,s alkyl, halogenated C,-Cyo
alkyl, aryl, benzyl, substituted benzyl, C,-C¢ hydroxyalkyl, substituted or unsubstituted

10



Wherein, the conpound 4 reacted to produce conmpound 7
by adding alumnumlithium hydride in the organic
sol vent of anhydrous tetrahydrofuran or absol ute ether
etc. under the tenperature of -20 ~ -25 "~ . O the

heteroggcgg Fqgrbe%fe,ga?lﬁ it g{ esgladstqlcljtegtr ng}b# 12 roer@gtiﬂlgg rl])z halogen, C,-C,q alkyl,

@@luaiyl 00;- d‘@lmﬁ’rﬂo@r&p,\mﬁi‘z@&dﬁbz&rbb)\yl loBXC; NC Byl alkyRoxREarbonyl; X
1 R RLXi R Toluene/DMSOR X R 7 8 9 \Werein,
1SO°FB&1| s 2-iodoxybenzoic acid, which is purchased from
Aldrich Co.. The Giignard reagent is Cl-C25 al kyl or

mc@&;ﬁuﬁa sal whsf@iﬂl@inarocbdyeageme uide the d8nidftioBlof@2alyl chloride or
oalk or - cycl oal kyl . The ound 7 j s, oxidized

thlonxléhi%r@wéfe i taan A SEBE pisac hrysaious alsgliala verious substituted

amind grgééﬁtlelggtlst 4nlb qlé&e td P%dﬁ%@%@%p@uﬁ’d’ 620Kt Qfvéat b8RR Haction may be

in so vent of absolute ether or anhydrous
dichldremetihye] ratiiyi ragntate] et corpbe maix ire gheredfs She aergtion i horsiucted under

alkahfn._%g%tl n | n& %ﬁl&%@ggﬁ@%%@%@ﬁ&lgﬂé@l she %E‘%% assmm carbonate,
potasiltﬂlﬂ tfl@irb&\/ﬂté‘@odﬁlhﬁm&haté oReddian HeriBénath etc] or dzdhic Rkali such as
R/NI BX/NR Xi R Toluene/DMBO RL X1 R2 9 10 The
pyridisgnpoulNdnghykmerpeolie; di z sgbetyl pr oﬂ@@@f‘?fﬁ@%onpdﬂﬁ%‘y@@me and
tive Mn02 in acetone solution or |IBX
dlethﬁqﬁropﬁfe[}%il g%[ ution of toluene and DVSO etc. O the
conmpound 19 can be prepared according to the follow
Qnéle eempowdcy icen hegprgparss: from thegampound ¢ gegording tqs.the following

Chemgélxjefl%on% %Od%nC12 R3 N13 RR 12 R1ZnX --~/17~L S

OAc) 2/ PPh3 RIX 19 THE 12 Werein, Ri,
R2, R3 are defin sa e, Xi h dn. Th
b6 Samg a3 ?QPV | hatogen. The

synt hesi s of N@%\ \
/ /4

R1/AX1 R2 R1 X1

4 7

Wherein, the compound 4 reacted to produce compound 7 by adding aluminum lithium
hydride in the organic solvent of anhydrous tetrahydrofuran or absolute ether etc. under the
temperature of -200-250.

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

chemical reaction equation:

HO
N
IBX A RMgX,Et,0 )
R ) R R1/<x Ry R1/< : R;
X 2 Toluene/DMSO 1 X4
7 8 9

Wherein, IBX is 2-iodoxybenzoic acid, which is purchased from Aldrich Co.. The Grignard
reagent is C;-Cys alkyl or C3-Cg cycloalkyl Grignard reagent, i.e., R is C,-Cys alkyl or C3-Cs
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:

11



conmpound 13 can refer to the prior art (J. Chem Soc.
Perkin |I. 1982, 159-164; Heterocyclic. Chem 1991,

28, 1003). The compound 12 reacted for 0.5 -2 hours by
addi ng butyllithiumin organic solvent of anhydrous
tetrahydrofuran or gbsolute ether, aftergthat,
anhydrous zinc chlo 'ge i's added to produge zincon.
O, active zinc p i's adgded into nhﬁgzgganlc

sol vent of an@,dﬁ et+ahydrofurg sol ute

et her incl uding coﬁpouﬁd1PQ“§m¥%%m ‘abdVe mixture is
heated and refluxed to produce zincon. #4nd then the

compound 13 is added and react for 8-24 hours to
Tistcampound 9 cembe wrilized topreduse &l spmpousd 18dyAsing e active MnO; in

acetor‘ri)eaﬁoﬁgg)% oF qg)a(tlg%cl, {nlis%d Sgﬂlqigﬁ o% Qﬁuen@ 68 WgO%ftc the

umc
Ot tht b@:ﬁbdﬁmﬂhﬂnﬂnpﬁmﬁmmbaqoaﬂdh@noum fodlowlitigechemdtal reactbn equation:
palladiun1acetate and triphenyl pgosphine). O the
conmpound 14 a conpound R prepared R,
accordma ' Wi ng che | reaction N
equatlg)ar} GR'R2 H O EtO | NahgTHF, OC1d 1ORAP C
RZ H2, MOH R, Rznx|—87'*e—1—4—rs~o 11 S
Wherein, R 8cl@E 2625 al kyl, pRé{@Ac).dtPhsC-0-R
wher ei R ' ? | kyl etc. The conpound 20'% s
commercqial ly avail able, e.g. fron1S|nopharn1Chenlca
Reagent Co. Ltd, Aldrich Co. etc. The conpound and
Wheretmrﬁgo%d Racare aigfined @s FRDE 16 caboke ¥ospwleasnl Zhe synthesis of the

comp?ﬁg g %%?)ugh T Eo dr Of garfage ltegngo C. pyrézt dﬂ'l@?%% lgl{]cheterocycllc

Chent: a9ppurg] 1083). IﬂlerniﬂﬁﬁnG dapesded 1dr &:an2 beuprepaddidg butyllithium in
according to the follow ng chem cal reactlon equat i on:
organfgs seiyeny30f\anhydroys, te{ratyydrofypran pynabspivie sthepnafter that anhiydrous zinc

chlon'a% Q%\ihdgdl?g RWC§ZPS’COIB2OIN|3§;V%(? Ech{)&éger%s a&ie%ﬂm%' th%l oléganﬁ solvent of

erel t he conmpound 17 he conpound
anhydreusn@u’ahydroﬁxzm gt pbdajte Renimclutbiig nempowsl s%mred alse above mixture is

neacf AR Eeiked Jo PeaiER Aoy 45 Mgt ES PHbuRRulls 0BG ansgeact for 824

hourslt8 dbtaiflithd berhpomidn g eh gl dblivedn ob]éen%éﬂé B¢ tdlu€nd ghd the like, under the
brom ne. The conmpound 18 reacts under room

prescpesobr e upalladmpreaiRliss ComiBEREN RPN ipppalisiventorothe mixture of
pallacPM% a%Eta%dQMphe@l‘}gbﬁ&pﬁlng).z' ncon and catal yst nickel.

Or the compound 14 and the compound 15 can be prepared according to the following

chemical reaction equation:

R R
{ EtO R NaH,THF,0°C N 10%Pd/C ,;,f
/4 EtO 0 e ) U
R1 X1 R2 2,Me 1 X1 2
14 15

0]

Wherein, R is C;-C,s alkyl, phenyl or —C-0-R' wherein R’ is C;-Cys 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
anhydrous tetrahydrofuran solution by adding NaH, and the compound 14 is hydrogenated to

obtain the compound 15.
12



O the conmpound 19 can be prepared according to the

follow ng chem cal reaction equation: R3 + R2 ' -Br
Pd(PPh3)4 R/ R R B(OH)2 \\ NS 2 EtOHH0/K2CG3 R3

13 19 Wierein, Rl, R2, R3 are defi ned as sane as

(2rV tgnlg OIBEI(}SHCP 4 o Oo"’l‘-%%?%dog qeor m %ggnyga@k\%keéghen%lc%eactlon equation:
Ltd, Aldrich Co etc. The synthesis nethod of the

conpoumy 13 can refer to the pReor art (J. Chem Soc.

Pery+ 1. 198 159-1 rocy
28.// 1003 lhér—zb&ron _M&Eh“&g MQM

(_ or % h ur s DAM obt§7n conpbun 219 NICIR(RPIS)) ve
Snet h or et hanol ﬁdggng pal | adi um cat al ysR,
a

wat er and alkali &F pot i um car bonat e or sodi um 16
carbonate. O the conpound 21 can be

Whewin |th€gcqr@pquné 1f7ds thevsiompouneé Aivit Ry gfaes Zéhlaéwbtﬂzoﬁs are defined
as sa.rE«i:?’]r as éécéz\lf!\lf\?% eCr lél k&ﬁgr S3€?c¥cloa(ﬁ(u)§'s’tfﬁ% % &g@a ?reaa%a(for 24 hours
to prdnlﬁnez yémp@n]i-l(B m&ildilkly)hnet}mnbsbllutlun (bgl a@dihg CiqhRl bdoknihe. The compound

al ken or C3- cl oal k in the
18 reqigh Ged dart (LT PO Bt erampnd ABIaihe JGH afBMgeor DMF by
addlng%@ﬂﬁ&na&n‘amata?}tslﬁﬁ?&l&l’ am no group, al kyl am no group
hydroxyl; X'is hal ogen atom The conpound 4i reacts
@othe Tompauncht9 easdbn prepayed agcardingip thelfllagving Fhgmical reaction equation:
anhydrous tetrahydrofuran solution, and then hakide
i s added and reacts for 12 hours to obtain c uhd

21. 13 General | yRT. \?/lrsed PafPER)ect the c np\ etion
degree &iBiOH:, teacti Aftmw o1 | &eed,
the reaction is tygp{cally g R h ice- vvater and
the resultant mxtutgis extracted with ethyl @her,

et hyl acetate, dichloronethane, trichl oronethane etc.
Wihdreimdhe Byt d1e dsﬁ%d]a}smamrﬂsmbp@e él&iecborvme@gent can be commermally

o8 5 oS AR BT LG BB . e v

methd® 6P teadoipdund N8 dahnafer b6 ﬂd:upxiorlaﬁt Qb IGHene Sot. hmwhl 1982, 159-164;
col utm _ chr omat ogr ap hg and is identifjied by t

HetergeyahisdShern. 19d) é&r1 0RAL dbe berondszgeahand t{lmm}lm%&? react for 12 hours
to oblsaﬁ?g(;nr{q?ﬂ\ﬁnrag@ 1% E}ger gr%%egla {)fT Elg}hgfégitggg}ahe ?5‘% ﬁa[lfé\’ihgﬁ Tatalyst, water
and atialitodipomsoma carhnnateroe sodiumhartminetee het er ocycl i c

BE R mrBgi a1 R PHEERARG ArsoRine f EADRRT P ALgraice Fetion cquation:

adj uvant, such as excipient, disintegrant, R,

anti - oxi dant, sweetBfi ng agen coatl ng t etc..
Advant ageous E{ZZ The prggaéhT I nyent | liz ns and
synt hesi zes BiKi new beterocycli c nor%‘nuc eosi de
antiviral agentsH which can éffecti vel y inhfibit the
replication of influenza virus, the DNA rxgplication
of hepatitis B vitus (HBV), and the formation of HBsAg

Wré’ﬁeﬁgls érrpf?%ﬁbstltuted aryl, benzyl, C,;-C,; alkyl, substituted C,;-C,; alkyl, C,-C¢

alkenyl or C3-C¢ cycloalkyl, wherein the substituent(s) on the said aryl or C;-C,3 alkyl may be
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 solution, and then halide is added and reacts for 12 hours to obtain compound

21.
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conpounds can be used for the preparation of

medi canents for treating viral diseases, and nay

overcomne the di sadvant ages of the known nucl eosi des

drugs, including cytotoxicity, and the requirenment of

ot her drugs having different structure against the _
%n@galhyeEL‘gtlwﬁeMOr dpteay dhg eempletion degres 053@ wAg e Afier the reaction

ol 8 15, 554} o PR ol e

extrac%de\ggé Igs leq‘ﬁefsrc{th@tz{cgtﬁl e Jig Iflf((}gorﬁ%c %Mgg %OEHM%}%&P a an(li washed with

5% Hﬁr&ﬂ%csa%fdjma@gr daGatell 'bﬁﬂE i g BEREPtheR dritd1ahd e Jom\‘fent is removed
control group with viral infection, after the duck

underngidatddt presshryidt Usw tendpeedtad. dlhekﬁnalvemednmt ak | gbtained through column
(intragastric) adm ni strated. Best Mdde of the

chromategraphyomdTisddgntidiedrity thavesthedsrofsiucleabmagnetichegsonance (NMR), mass
descr bed in conjugation with the follow ng specific

spectranips the likgut t he present invention is not linited

hegp%g%egt Vlg rﬁr% %’;‘%%i’ ggs w\wggpfi?gfgtg%ﬁggﬁ&gmgslgon which contains one

o OGP L ey 0 e o

furthdr €8GRAHhS H&?xhﬁcd&ﬁ@éﬂlﬁ%n@itlﬁhéﬂ RYjuShanGhieh sheftipadnt, disintegrant,
Reagent &) Ltd. The purification of the products

anti-dmraat,p@eétemmgdgem,udmlayngvagdmt etol. un'm chr omat ogr aphy of
silica gel (200-300 nmesh). And the type 14 of the
Aﬂvamggmlslﬁf&sd in colum chromat ography was coarse

Ynt 4hvénfdn d atPS iRk ReU G 8GhdYf hE® RIAHGRIe leosid

rgag Hali illanpl @%‘g §y|§| ant. Preparation Exanplle nim nueleosice

ant1v1@101g9nts Wil Ean Ed:ﬁfectwely inhibD\Ve| reNh@Lt)oEt of\lli-mt@mza virus, the DNA

rephc’éﬁ% (?lg }_lbcelpilg{\l/s': (B\3 Vérunﬁo(;f—lsg\/ {’\Ih en:clicélﬁp gol?r?atl%n %?(2 BSAE) and HfﬁeAg These
compblishysh b used {f6H the phaplasution op hcad}da)neﬁarfbﬁdbatmgdﬂral diseases, and may

hydr och| ori de (EI%;:) (3. 3mmol) N- di et pyri di ne
overcpmgppy diBduaRiBges n@edﬁxogéluw}le@d@%éi%r émryhl%@ cyigfekicity, and the
|
requl%ﬂ%?FGf ofhe\'g\feffrf'légs %& oé gggeaeen-rg[’s?lgcw %ﬁfégfz:tg%p ?ég%?ant virus variants

mducdéglyémgafenhhaedl@amhl The wimsctire ad KiedcdypobinGs a¢>(fdr¢lngttdn the invention is
| % S corrgl eted, .the reaction solution was
relatiygly e@\ﬁl ??S\Xé ¢ PEPRISE) | extracted with Et OAc
25rr The vent was renpved conpletely by
..... 41}"“‘ r""‘”"""‘zthe conpound 3.1 was obt a| ned by

ep ion throu colu . chr onat

%1&? oL SR A RT BN Kl i agee g of
treatih§) @rou ?CHﬁBQHﬁ%f?!hé-c&rQro@@F@Jp)wm&rm Medtivh td’ﬁeﬁﬂi@d\lo\kmepatltls B virus

aceta NI—MOAG&" 15mmol ), sodium acetate (NaQAc)
infected Onekesl era ity t%aﬁtﬁc)lm@nlsﬁté conpl etion degree of

the reaction was tracked by TLC. Then the reaction

BestModmofghe Invention ¢ o room t enperature and di I uted

with water (50nL), extracted with ethyl aceta

@"g@meﬁent'mge lon el tbe\,\glgt preﬁqj;g@gedcwn@tg@p9n wth the following specific

examg)gegcﬁnttl{e Ije%)ﬁﬂlt m-(llaﬁt?%r{) 'Q‘Slﬁgf?ﬂﬁé’dlﬁl@re%. 1 was obtained by

arati
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., Ltd. The purification of the products

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



chromat ogr aphy with petrol eum et her/ethyl acetate
(volunme ratio 1:1). Except pyridine-2-carboxylic acid
was replaced by the substituted carboxylic acid
(conpound 1) listed in the followi ng table and the

o SRRl S5EPLESTADING B RTRONDE (BLOUES,which vos
produnet by the Bramrhepfddiagd awnHaigargnGhanital Rtmtp ound Conpound

npound _St r uct refornula'HNI\/R(CDClB, 300 MHz) i
?OGZ’%?'POE ff‘olfJ 4i data 8 0.97(d, J = 6.6 Hz, 6H),

SRS S

?80“8 53 (oNHzmcn: 4 PYF Bt 2C NH2 HOl H 6 Co o
1.104(d, J = 816 Hz, 6H), '1.44 3302 : CooH O"" (t, 4i1
J=7.2 H, 3H), 2.02 (m N CO2Et 1H). 2.94 (d, J =

17he2 quomund4 341(1J 6(3931Hzn01)2I—l) the 11 compqtmd 1 Bl (3mmol),

N—ethyl- g(églmejhy_lgmglop&opyp qgiélmlg d(t Hyd]rt?agon’lé g%ﬂrb? (3.3mmol),
N,N- (!-IQ}GBQ’] pbfidine tEMABD) @) Qﬂﬁldl) aild—m@eﬁll:kﬂZme\&l'D/ere]m%d z(rtd, cooled in ice
bath @.@) TE{CBM}_ED}I@.) @yglgm(eq@ SJnmo% \gerplzaddgq'i.l)sequ;engelly I_"Nler completion
degre? &ﬁﬂﬂ g&éggzw% trheked b}7 T%%"ZAﬁér ngctﬁﬁll &IES ct]m{)Ieted Ghe reaction

=6.9 Hz,
solutlibﬂl\)/as dilgtéd (etjth Jwat8r 425-riaL) dxtx}dﬁedSwiZB Etﬁ)AC‘J (2:31111) HEhe kolvent was

remo g(gm)le@h} %ylco;n@elat':ﬁtlog T}len §h€f\l%Rf%%0C§@_%:j]d %C%%gn% by separation
througlﬂrbolhnﬂohrorﬁagéraghﬁbvlm%gbleﬁm} ethdY/ethyd abktdteIVoluine rdtid 5:1). Then the
compound 3(1 (0. 6mlr_n|)ol) was mixed with ammonium acetate (NHsOAc) (15mmol), sodium
acetate (NaOAc) (30mmol) and heated to 1300. The completion degree of the reaction was
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
chromatography with petroleum ether/ethyl acetate (volume ratio 1:1).

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

example 1:

Compound | Compound | Compound | Structure formula TH NMR (CDCl, 300 MHz)
4i 1 2 of compound 4i data

8 0.97(d, J = 6.6 Hz, 6H), 1.42
(t, J = 7.2 Hz, 3H), 2.06 (m,
R Gk 4112)9’ (2 'Si(d’7J2=H7'2211{{Z)’ %}_?1’

- . ,J = 1. Z, , 7.
€273 QCOOH 0%\ CH m (t, J=q9.0 Hz, 1H), 7.83 (t, J =
2 7.8 Hz, 1H), 8.28(d, J = 7.8
Hz, 1H), 8.53 (d, J = 4.2 Hz,

1H).
o0 5 1.04(d, J = 6.6 Hz, 6H), 1.44
i N (t, J = 7.2 Hz, 3H), 2.02 (m,
-2 e Oa fcoz{a 1H), 2.94 (d, J = 7.2 Hz, 2H),

434 (q, J = 6.9 Hz, 2H), 7.11
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7. 80(

d, 1H),

11. 10( bs,

H) .

Preparatio

n Example 2: 0

Lawesson's Reagent S e~NH C OZEt THE N 3.1 CoZ2Et
411.1 The conmpound 3.1 (0.6nmmol) and Lawesson's

reagent (0.9mmol) were m xed,

then after

addi ng THE

5)-
the r
react
conce

conpo

col uni

—heated

eacti on wa
on sol uti
ntrated tg
und 4ii.1
n_chronmat

P | £ 1
I 1T <1 1T UX
s tracked

renove t
was obt ain
ography w

on was CO0Q

o—FThe—conpteti
by TLC. Subsed
led to roomten
he sol vent conql
ed by separatic
th petrol eum et|hid?

i

1% J =72 Hz,
€/~ 72 Hz, 1H),

§”ﬂz 1H), 7.56

, 1H), 10.90 (br,
) et th

acet at

pyri d
subst
the f

c3Pyath
can b

exanp
synth
2. co
300

e (vol une
ne-2-carhb
tuted car

nt hesi
e 1. Then

oxyl i c aci
boxylic ac
abb REC t
t C oun
zed b

the follo
he sanme ne

bsi ze by t
Tpound co
1

ound stru
||nr~| 2 Of

ratio 3:1)).

the| s

Except

d was repl aced
id (conpound 1
he conpound. 2. 1
d . Var'i ou
~ret h6& as
W ng target con
t hod as
cture fornmul a F

nnhnnnrl /I| [\
rl

PaLNCs

preparja

$ 0.94(d, J = 6.6 Hz, 6H), 1.36
by, { Ke7.2 Hz, 3H), 1.92 (m,
YIH), QtA(di o = 7.2 Hz, 2H),

N8BS (d,ep:ac®ediz, 2H), 7.50
StCPHIBIME, 3H), 7.64 (t, J

4 SR AH)0N 79 (d, J =7.8
)"")99413 (d J =8.4 Hz,

€31 Hz, 1H),
Haan)

J

(d,
C?’%%co

7. 69

oot

084
C02

1.

Jj:N N

N

HIHCE

6b4 ( 288
‘E{“%@ 2%
He | H. 8.17 (d.

LAA

gﬁiﬁ (m 5H),

& ([, (2R, 320 (m, 1H),
c4.37 1, 2|H)H)736 d, 1H),

7.86(dipH), 116 0(bs, 1H).

FD, 8.

99 (d, 6H),

7. 86(
7.2

48(d J

d, 1H).
Hz, SFD
s 7.2

4.2 Hz,

1.99 W8 (m
Eﬁyara%mg@x%{@me?o G ~-cooH N ON S 3H),

c4.E84

1 H. MO2C NH2 HCl cooMe 8

Ss N\ 1H),
7
J 6.6 Hz,

tglassg\'s Q&g&m

4~y ﬂi (S

1|'|)

3.15 (d,
46 (d, 1H),
1.28 (t,
3.16 (d,

/

J
J

" &Qa :

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 completely. The compound 4ii.1 was obtained by separation through column

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

preparation example 2:

compound | compound compound 2 structure formula "H NMR (CDCl;, 300
4ii 1 of compound 4ii MHz) data
5092 (d,J=6.6 Hz, 6H),
1.35 (t, J = 7.2 Hz, 3H),
_ BI0ZC-NHeHCI — s I\( 1.94 (m, 1H), 3.07 (d, J =
€290 QCOOH Q—«N | 7.2 Hz, 2H), 436 (q, J = 7.2

ol

Hz, 2H), 7.22 (t, J= 5.1 Hz,
1H), 7.69 (t, J = 1.8 Hz,
1H), 8.17 (d, J = 7.5 Hz,




2H), 7.62 (d, J = 8.1 Hz, 1H), 10.17(br, | H). 8
1.02(d, J = 6.6 Hz, 6H), 1.36 (t, J = 7.2 Hz, 3H),
2.06 (m | H), 3.18 (d, J = Et02C NHZ HO 7.2 Hz, 2H),
4.45 (q, J = 6.9 CON S H, 2H), 7.53 (t, J—78Hz
€340 N-NIB-COREt - HH)— 77—+ =69+ —1 B PR
(d, 1=7.8 Hz ,| 1 H), 8.08 (d, J =8.4 Hz. ggl%“ 0.5 2
(d, =8 1 Mz |1H) 838 4d 31 =g 4 H, il
0.98(d, J = 6. 6| MEQ:CEHY,HC [t CRC |\|li—|z<+qu 1[40 089 (@ 6H), 1.99 (m,
ngz hizg oons| 1. 974(m 1H) 53’])4 diB9 3cdo, @H), 3.96 (s,
° <N 2Et 7.2 WS 2H), 4. 4/\5_/ 6. 9 3Hh,7.4H(d, 1H), 7.86(d,
7.38|(br, 3H), .92 . 2H) 809(,J1:H)66Hz
6H), | 1.41 (t, J§ = 7.2 Hz, 3H) Et 02C NHZ.81¢l04dd, 9B= 6.6 Hz, 6H),
(m 1H), 3.13 (d, J =s 7.2 Hz, 2H), 4.41 |(J@8 4t JL212HZ 3H),
C290- 2H), 7.35 (dd JI202 lH) 516 4, J =
C3B-B2( w one® =, 1H), 7.10
G'g ; czgobé’H)Cz o H), 7.21(m,
N( 7 .2 cet He, 2%31{ & =81
(dd, (d_ 1 =4 5Hz H-}»lOchZ(br 1H).
Et O2Q , J = 6.6 Hz, 834)1;02(@306 @6 Hz, 6H),
QN d = 7.2 Hz, 3H)1.36 (¢, J = 7.2 Hz, 3H),
2.06 (m, 1H), 3.18 (d, J =
o NLrG 7.2 Hz, 2H), 4.45 (q, J = 6.9
o | 2 . ﬂ Hz, 2H), 7.53 (t, J =7.8 Hz,
C340 @ o T N o | 1H), 771 (t J =69 Hz,
1H), 7.80 (d, J =7.8 Hz,
1H), 8.08 (d, J =8.4 Hz,
1H), 822 (d, J =8.1 Hz,
1H), 8.38 (d, J =8.4 Hz,
1H).
§ 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 I)\ ©_<\NI(C:L 7.2 Hz, 2H), 4.45 (q, J = 6.9
Hz, 2H), 7.38 (br, 3H), 7.92
(br, 2H).
§ 0.98(d, J = 6.6 Hz, 6H),
1.41 (t, J = 7.2 Hz, 3H),
oo 1.98 (m, 1H), 3.13 (d, J =
o000 |/~ 2 2 _ s 7.2 Hz, 2H), 4.41 (q, J= 7.2
QCOOH P I\( Hz, 2H), 7.35 (dd, JI = 5.1
N N N"Scokt | Hy, J2 = 4.8 Hz, 1H), 8.24
(d, J = 8.1 Hz, 1H), 8.62(d,
J = 48Hz, 1H), 9.09 (s,
1H).
8 0.95(d, J = 6.6 Hz, 6H),
coc. N 138 (t, J = 7.2 Hz, 3H),
_ 2 2 s 1.94(m, 1H), 3.10 (d, J =
€290-3 N/\\:/>—COOH I)\ N ) \N]f\( 7.2 Hz, 2H), 438 (q, J= 7.2
COEt | Hz, 2H), 7.75 (dd, J = 4.8
Hz, 2H), 8.63 (d, J =4.5Hz,
1H).
OH EtO,C__NH,HCI OH 6 1.02 (d, J=6.6 Hz, 6H),
C306-3 | (= coon %\ ) \S]\/\( 143 (t, J = 7.2 Hz, 3H),
\_ N N"coet | 2.05 (m, 1H), 3.18 (d, J =




co Bt 2.05 (m 1H 3.18 (d, J 17 7.2 Hz, 2H), 4.40 (q,
J=7.2 Hz, 2H), 7.27 (t, J=5.1 Hz, 1 H), 7.49 (d,
J=3.3H, 1H, 816 (d, J = 4.5 Hz, 1H)),
11.72(bs, 1H). 8 0.94 ( d, J = 6.6 Hz, 6H), FEt02C NH2
HCO—gS 142 (t, ¢ =7"2Fz;713A); C306-2\ ; S —
(m 1H), 3. 08 (4, J=NON CO2Et 7.2 Hz, égz%ﬁ‘:ofig;;f
(g, 1=7.2 HOHO Hz, 2H)| 7.67 (m 2H). 359'3J=35H’
= 7.8 H, 1 H.|60.98 (d, J = 6.6 Hz, 6H), :J-éﬂ’ = 3.3 Hz,
1H), [2.74 (d, J|= NH HO |7.2 Hz, 2H), 7.]28% & 19, J =45 Hz,
5 7 (218 COOH o[ Ns Hz_ 2H) 7 57 (s 1H) | By yl.72(by 1H).

(t, J= 7.8 Hz, 1H8.14 (d, | J = 8.1 Hz, 1 |H0.98.(30J(=6.6 Hz, 6H),
J = |4.8 Hz, 1H| e®, gty |J = 6.6 Hz, 6H)|,1.4Brt,s/ = 7.2 Hz, 3H),
3924 JHEbOBr s s 1. 44(t1, @7_<f| .1 3H)1.93 Ga73H) 3.08 (d, J =
0 gN--{~N 2.00m) 1H), 3,)4¥8(dN"JI€ol: I TORE| 2Hi, 4.42 (q, J=7.2
2H), |4.42(q, J ¥ 6.9 2HIS 7.74 (s, 1H)HZ,@1H, 967 (m, 2H), 8.06
.(.d’ JI“= 6.‘6 t|’Z\,~_'6t|) . Et 0.2(: '|§|H2 HC ‘l.’\gg,(t(d"j:_-%.szHg,ﬂlH)_
Hz,—3H), Vv 0307-2 F COCH F-—=5 1.9 ] 09
(d 1% NC®RE 7.2 te, 20). 4.39 (q Jk:%g'g( ﬂ‘ggfzé‘s?)_’
2H), [7.07 (m 2H), 788 (M . 8 0.94 (d%- (m, I (J,—S;
Hz, GHy= FCO%H_‘OAZCN HO F|1.B8J(ts J = 7.2 %812 3y, 7.28(q, /= 5.

C2807-[3\L37 "ol eA~N1H), 3. 08V(d[ p—= b qcEM BDNTEA (. 1H), 7.77
Et 7.12 Hz, 2H), |4.324g, J|= 7.2 . 20 =388 Hm 1H), 8.14 (d,
1H), |7.33 (m 1H), 7.63 (m 2H. 8 1.00 (|¢/=38.1Hg 181),859(d,J=
Hz, 6H), F Et02C NH2.HCl F 1.45 (t, J = 7.28Hz, 18H),

O NHLHC 5 1.00(d, J = 6.6 Hz, 6H),
B s 2 B s s 1.44(t, J =7.2 Hz, 3H),
C375 Y )cooH o IN/>—<\NI\( 2.00(m, 1H), 3.15(d, J=7.2
N COEt | Hz, 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 1.39 (t, J = 7.2 Hz, 3H),
s 1.95 (m, 1H), 3.09 (d, J =
C307:2 | F={_)-coor OIJ\ ad \:NIC\O(ZEt 7.2 Hz, 2H), 4.39 (q, J = 7.2
Hz, 2H), 7.07 (m, 2H), 7.88
(m, 2H).
§ 0.94 (d, J = 6.6 Hz, 6H),
£ Et0,C.__NH,HCI E 1.38 (t, J = 7.2 Hz, 3H),
s 1.94 (m, 1H), 3.08 (d, J =
€307-3 OCOOH 0;5\ @‘QNI;:( 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,HCl F 1.45 (t, J = 7.2 Hz, 3H),
3074 @_(e,r\( 2.02(m, 1H), 3.15 d, J =
COOH o NNgo | 75 Hz, 2H), 4.44 (q, /= 7.2
: Hz, 2H), 7.22 (m, 2H), 7.40
(m, 1H), 8.34 (m, 1H).
§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 | Moo~ )—coon 5 Meo@Nm 7.2 Hz, 2H), 3.82(s, 3H),
# | 4.40(q, J = 7.2 Hz, 2H),
6.91 (d, J = 8.7Hz, 2H),
7.85 (d, J= 8.4Hz , ZH).
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z’da 6.6 Hz, 6H),
7.2 Hz, 3H),
313 d, J =
He,13H), 3.87 (s, 3H),
44% (@, Y= 7.2 Hz, 2H),
€95 @, 4 = 8.4Hz, 1H),
B4 (&, J1+) 8.4Hz, 1H),
Hz49 3H) J = 7.8Hz, 1H),
05F(s(18).Hz,
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gNna —
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uam\loﬁog
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1 O N CO2Et
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Hz,
iz, 1 6
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C83doch

4 COREt
J

5
d 6. {

P NHZ HCL 1)

[ERN
-
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S
:

Eg

O
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I
oOON

Tl

5 6.95%.d, 73 6.6 Hz, 6H),
4 t= 92 Hz, 3H),
14 @, J =
| - #pHZ, I 3.99 (s, 3H),
4.4 j(g,z'JJ(= 7.2 Hz, 2H),
1,098 A = 8.4Hz, 1H),
6782, (t6H) = 7.5Hz, 1H),
735 (t, J = 8.1Hz, 1H),
8.45 (d, J=7.8Hz, 1H).

I T

C334-2

OM—@-COOH

EtO,C

o]

NH, HCI

$ 0.99 (d, J = 6.6 Hz, 6H),
1.42 (t, J = 7.2 Hz, 3H),
1.98 (m, 1H), 3.14 (d, J =
7.2 Hz, 2H), 4.42 (q, J= 7.2
Hz, 2H), 8.08 (d, J = 6.9Hz,
2H), 825 (d, J = 6.9Hz,
2H).

C334-3

OCOOH

(0]

Et0,C.__NH,HCI

8 0.96 ( d, J = 6.6 Hz, 6H),
1.40 (t, J = 7.2 Hz, 3H),
1.95 (m, 1H), 3.11 (d, J =
7.2 Hz, 2H), 4.38 (q, J = 7.2
Hz, 2H), 7.58 (t, J = 8.1Hz,
1H), 821 (t, J = 7.5Hz,
2H), 8.68 (s, 1H).

C334-4

NO,

(ycoon

Et0,C

0]

NH, HCI

CO,Et

8 1.01 (d, J = 6.6 Hz, 6H),
1.40t, J = 7.2 Hz, 3H),
2.00(m, 1H), 3.17 d, J =
7.5 Hz, 2H), 4.39 (q, J= 7.2
Hz, 2H), 7.66 (m, 3H), 7.93
(d, J=7.8Hz, 1H).

C404

BocHN—@—COOH

EtO,C

0]

NH, HCI

SN S
BocHN—/ \/\—< [

N> coLkt

§ 0.96 (d, J = 6.6 Hz, 6H),
1.38 (t, J = 7.2 Hz, 3H),
1.45(s, 9H), 1.95(m, 1H),
3.09 (d, J = 6.9 Hz, 2H),
438(q, J = 7.2 Hz, 2H),
7.11(s, 1H), 7.44 (d, J =
8.7Hz, 2H), 7.81 (d, J
8.4Hz, 2H).

C323-3

GCOOH

EtO,C

O

NH, HCI

Cl

S
N\
N

Tl

CO,Et

& 1.00 (d, J = 6.6 Hz, 6H),
1.44 (t, J = 7.2 Hz, 3H),
1.99 (m, 1H), 3.14 (d, J =
7.2 Hz, 2H), 4.44 (q, J = 7.2
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2N 02N 1.95 (m 1H),
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8.21 (t,

1H),

3.11
J=7.2
J
.6 Hz

(d, J = C334-3
cREt Hz, 2H),
7.5Hz, 2H), 8.

J

7.5 8 (t

COOH o N 7.2
1\]:
1 H.

DF I eRE

,  NO Eto02C NH2
2 s 2700(m1+—H)
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s-7300
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cl C323-3 s 1.

NP, ~NW™

oo &
S

e

.99 (m T A
7.2 19 Hz,

| H, 7.96 (s,
iz, @/ S Rhy
|2 s\wmgm
2Et (m 3H),

7.6
60.99 (d, J = 6
Et O2C NHZ. HCI

an,

EtO,C

ol

NH, HCI

COCH o & N 3. 12

aZs el

COyEt

C303-3

EtO,C.__NH,HC!

ol

C364-2

OZNOCOOH

EtO,C.__NH,HCI

(0]

I

MeO

CO,Et

C305-4

HO‘@'COOH

Et0,C.__NH,HCI

o]

e

C364-1

O.N

OMe

COOH

EtO,C_NH,HCI

o]

I

CO,Et

68 (s,
HCl  NOR
’HZ’ 2H)W‘237J(m , 2H),
SgQHz , 1H),
?Il_'—l'g)n')(‘
6(4102@316 "&b Hz, 6H),
H%m, 1H), 3.18(d, J = 7.2
Mz, (2]), 3.92 (s, 3H), 7.44
AC\HABICI 7.62 (d, J
A1HL T 2H)) 803 (s, 1H).
'3 69@‘& 9.= .6 Hz, 6H),
43 (t { M2 Hz, 3H),
9?9 36 (s, 3H),
72 Hz, 2H),
{gé(‘z( Y95 Hz 2H),
= 8.1Hz, 2H),
71823@ (]m 4Hz, 2H).
§ 8,001 & J7= 6.6 Hz, 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).
$0.99 (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, IH).
§ 1.01 (d, J = 6.6 Hz, 6H),
1.45 (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).
$ 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).
$ 0.96 (d, J = 6.6 Hz, 6H),
139 (t, J = 7.2 Hz, 3H),
1.95 (m, 1H), 3.12 (d, J =




—-<:(:~ COREt 4.42(q, J = 7.2 Hz, 2H), 7.20 (d, J =

8.1 Hz, 2H), 7.82 (d, J = 8.4Hz, 2H). 0 1.00 (d, J =

6.6 Hz, 6H), 1.44 (t, J = 7.2 Hz, 3H), Et02C NHZ HCl

1.99 (m 1H), 2.39 (s, 3H, s 3.13 (d, J = 7.2 Hz,

ZT), COUOo™ 2 Ul—rl—ro\,{,d—l.c FL, 4 N ZERL
7.210(d, J = 7.BHz, 1H), 7]29 (t, J = 7. S/ 2 oy 207 3:90 (5, 3H),
7.70|(d. J = 7.BHz. 1 H), [7.80 (s, 1H. 8%‘ q&‘zf j7-2 Hz, 2H),
6.6 Kz, 6H), 1|40 (t, J =|7.2 Hz, 3H), Et/oBk( HZHCYSHZ LH),
2.00|(m 1H), 2|55 (s, 3H)| C303-3 COOH s |35 (dg/ T L5Hz, 1H),
7.2 Wz, 2H) "| Co2Ft 4.40(q, J =7 2 Hr, 77H§4,(t,ﬁ—§41 Hz, 1H).
(Brepaddtion Fxabplel3: J =7.5Hz, IH). 8 1.01 (d, J = 6.6

Hz, 6H), 1.45 (t, J =7.2 Hz, 3H), Et02C NHZ. HC

MO 2.01 (m & S (d, J = Meo -7 cooH VAR (

7.2 He, 3H), mB64-2 o N(4.46 (g J =

7.2 He, GLEBOtt—3I=—8—4Hz> 1H)\ 7X\75

H, 7.94 (dy . , 1H). 80.99 (d, J N6{6 Hz)

6H, 1.3% (t, J347.2 Hz, 3H), Et02C NHZ HCI COgE

(m 1H), 2 36 (s 3H) \ 0 ~s 3.10(d, J = 7.4iil4,

2H) , HO. N OCPEt 4, 35(q,

The cgply)ound63g®Q gman gneh_li’ZOClzk@mL) weye Ta(edJarld é_ezgp_‘;tg 800. The
compgeﬂég ?é&é&? ihee‘l.e%wﬁzn, V&%s%a’gk%y e, Gbh P QAN nANMRtRN was decanted
to saturated NaHCO; solution (50mL) of 00, and POCl; 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:

structure
formula of '"H NMR (CDCls, 300 MHz) data
compound 4iii

Compound | Compound
4iii 1

30.92 (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 O—< I\( 4.36 (q, J = 7.2 Hz, 2H), 7.30 (t, J = 5.1 Hz,
COEt | 1H), 7.73 (t, J = 7.8 Hz, 1H), 8.17 (d, J = 7.8

Hz, 1H), 8.48 (d, J = 4.8 Hz, 1H).

§ 1.01(d, J = 6.6 Hz, 6H), 1.42 (t, J = 7.2 Hz,
3H), 2.25 (m, 1H), 3.09 (d, J = 7.2 Hz, 2H),

C324-4 CQ\W oo @4 coza 4.43 (d,J= 6.9 Hz, 2H), 7.59 (t, 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,H

CO,Et NV
LiOH, MeOH, H O
7/41/< I - - (\\NY«S

S

\
5.1

21




C364-1 COOH \' N 1.39 (t, J = 7.2 Hz, 3H), COEt 1.95
(m 1H), 3.12 (d, J = 20 7.2 Hz, 2H), 3.90 (s, 3H),
435(q,J:72Hz 2H) 710(d,J:78 1y,
7.34 (d, J = 7.5Hz, (t, J=81H, 1H.

.44
re ar atl 8@0&@3%@1 al]_d P‘Fﬂ%nﬁ)%%rrpoun O(Lé&i[g@z% mol) \SveNre [ixed, and the

mixed’ﬁfﬂéﬁt 6BMeDH\@l’rﬁL)”ﬂJMG¢at&r(dnﬂQa¢£ ddded. 38O reattien was conducted at room
npl eti on degree of the reaction was EF racked by TLC.
temperpiare ANAIACkELbY ShCo ST Morieardion deis ARBIFtcch HhessafYepapaticoncentrated,

and tt?%m% %lHﬁ&?Wag F&Qﬂ"rﬂ d%:tQchﬁﬂdh}P%ﬁoﬁ\@§c1 e(ﬁ@fﬁiﬂ extracted with
e resulting utlon was extracted w th ethyl
ethyl acethwt €580 The mhv:bnt hmsswlmwnd asaplatelyoye doncemphorelty obtain the
b $:gncentrati on. The conpound 4111.1 was obtai ned by
Compgéﬁia tion through col um chromatography with

PES folbRiHE @iniRiuheichy be aatiiatRd by Ghd e aéthed 4: 1) .

FX(‘P t pyri dine-2-car hm(\/l LC _aclLd was rpnl aced h\/ the

COmI{%HEﬁt it utSé't!lcélerleboxyl ic acid } jolosmpg) tha

flol | ofgrmmla abl @, the vari ous conpounds 3 can

synt hesi zedby°®'he | sarm @etehhd 243 (m,epHD,aB.Bﬁr(de%ﬂpWetO (d, 1H),
WangP68-Then itze | owi|gBG(ar g8t conpounds were
synt hesi z&d the same net hod as preparati on exanpl e

3; OOrrpounq ﬁ‘pourdi@UGlétcBBII)elm (AaLizH)nB@(muQH),o;f.4H(t,2H),7.36

WanW( )(ddﬁi{)a77qqﬂn1}wnd 4iii 6 0.92 (d, J
C@ 8013'= C3|—h 2.13 (m
2. 9§ "= 7 6248&(s 2Hl),,7 27@2?14 TERx,, 1H), B8O (¢, 1H).
Wang}g%ZZHZQN ™30 (t, J =5.1 , " " 1I<N_i N CO2Et
u—u,'/.:o(t,\]—/oHL,in),8‘7(d,J—/cs Hz;
1H), 8.48 (d, J= 4.8 Hz, 1H). S 1.01(d, J = 6.6 Hz,
Pidparaflor Bx4thpled: = 7.2 Hz, cooH o ~~ 3H), 2. 25 (m
1H), 3.09 (d, J = 7.2 Hz, 2H), C324-4\ %4.43 (d,
6.9 Hz, 2H), 7.59 (t, J=7.2 Hz, 1H, NN t
(t, J—72 Hz coln H) , 777(d J =8.4 Hzg " W7
(m 3H) Won e e | N (NN
2. para-fluorobenzy | amine &S N
6.1

The compound 5.1(0.5mmol) was dissolved in dichloromethane (25mL), 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 MgSQs, 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 same method as

preparation example 5:

compound Substituted structure formula | '"H NMR (CDCl;, 300 MHz) data
amine or alcohol

22




CO2Et N CO2H NLIiOH MOH HONNCSS S4.15.1
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Btaind, henps odysd, 161)17.45 (d, 1H),
‘f@@&ﬁq | by various

C324-6

\‘/OH

a W
e

6093(d 7= 6.6 Hz, 6H), 1.64(s, OH).
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

& 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

§ 1.01(d, J = 6.3 Hz, 6H), 2.01(m, 1H),
2.52 (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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in the following table, the follow ng conpounds were
synt hesi zed by the sane nethod as preparation exanple
5: conpound Substituted structure forrmula H NWVR
(CDC13, 300 MHz) data am ne or alcohol 22 S 1.02( d,
J =6.6 H, 6H), 2.03 (m 1H), 3.31 (d, J:72Hz,
2H), 4.61 (d, J = F Hz, 2H), 7.04 (m I 7.

(t, J =8.1 HN I ~N-LisHPTHE, 2H)

2H), 7. d.{J QFt Hz,—1H), 7-820M OH
J=30\H, IN. $1.01 (d, J = 6.6 H, i“oz(m
1H, ~%$3.28(8 J=6.9H, 2H), 560 b;
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Mz, 6H), 1.9 (m 1H), C281 Ni2 Os// 2.98 (d, ) .8
Hz, 3H) 326 (d 3 = 7.2 .. \hONHMe-Hz, 2H) 7

I\J 1

f\_l;

/I
3 sguctms 7l 44 (bs, I , '
comp]]_)ulgﬁi 2, ﬁgmug RN og (3 6ll:hf‘NMﬁ£@ﬁ(ﬂjj 300 MH%) §atlﬁ|z

C2As428D) o748 12H),.2.91 sS18),A370(s],2H), £.38.(@, Sz, 3.0 Hz, 1H), 7.83
6H), |1.64(s\ @1/C M HAABH{M 1H), 3.04 (d, J =

1H), | 3s12 §mu) §9.99 d( th= 6.6Hz, 6H)4586C(m,]1ﬂ-lj),27(1)((d J=72 Hz,
H

7 sz ZH),

Preparation Example 7:

S MeMgl,Et,0
N 7/4\ \\__OH 7/( . 7/(
Q q \
\ d N Toluene/DMSO
71

8.1 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 500 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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concentration to obtain the compound 10.1. The following compound C280-4 can be synthesized

from compound C282-2 by the same method:

compound s;;:lf::l;e 'H NMR (CDCl;, 300 MHz) data
[S/HS , 8 0.99( d, J = 6.6 Hz, 6H), 1.99(m, 1H), 2.71(s, 3H), 3.17 (d, J
C266 N N = 6.9 Hz, 2H), 7.45 (d, J = 3.3 Hz, 1H), 7.89(d, J = 3.0 Hz,
o) 1H).
[%HST/\\/ 5 0.98 d, J= 6.6 Hz, 6H), 1.20(t, J=7.2 Hz, 2H), 1.99(m, 1H),
C280-4 N Nle/\ 3.17 (m, 4H), 7.44 (d, J = 3.3 Hz, 1H), 7.86 (d, J = 3.0 Hz, 1H).
o]
Preparation Example 9:
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The compound 12.1 (1.0mmol) was dissolved in anhydrous THF, and nBuLi (1.05mmol)

was added dropwise at -780. 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
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t ol uene and DMSO (2nL: I nL) was added. The reacti on was
conducted at 500 and tracked by TLC After the
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filtra BuLi, THE _ MOzC 13.1 NN Br NzZnCl Nz 12.1 2.
12 Pd( PPh3) 4/ benzene 11.1 CO2Me

compound structure 'H NMR (CDCls, 300 MHz) data

formula
8 0.99( d, J = 6.6 Hz, 6H), 1.35 (t, J = 7.2 Hz, 3H), 1.95(m,
C322-2 [SHSW 1H), 2.84 (d, J = 7.5Hz, 2H), 4.29(q, J = 7.2 Hz, 2H), 6.90 (d,
N NN Noo e J=153Hz,1H), 7.44 (d,J=3.0 Hz, 1H), 7.63 (d, J=15.3
Hz, 1H), 7.88 (d, /= 3.0 Hz, 1H).

5 0.95 (d, J = 6.6 Hz, 6H), 1.23 (t, J = 7.2 Hz, 3H), 1.87 (m,

s, 8 1H), 2.67 (d, J = 7.2 Hz, 3H), 2.76 (t, J = 7.2 Hz, 2H), 2.98 (t

_ | ﬁ 3 ) ) > > ) 5 >

caas | Lo coe | J = 7.2 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:
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The conpound 12.1 (1.0mml) was dissolved in anhydrous
THF, and nBuLi (1.05nmol) was added dropw se at -780.
After the reaction was conducted for half an hour,
anhydrous zinc chloride (1.1 nmol) was added. After
the reaction solution was agltated for half an hour at
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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 (0.05mmol). The reaction was conducted for 12 hours at 800 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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C324-5 CN N ~E 1H), 2.67 (d, J = 7.2 Hz, 3H), 2.76 (t,
J=7.2 Hz, 2H), 2.98 (t, COREt J = 7.2 Hz, 2H),
4.13(q, J = 7.2 Hz, 2H) 7.34(d, J =3.0Hz, | H),

7.81 (d, J= 3. Ollz I . Preparation Exanple 11: 26 O
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iodon@etanidq 3061 el )Iw B5Hdded, akte¥&EMhle rbhctiof fdrlrﬁer v&s iendhﬁc,ted for 12 hours at

3H, 3.09 (d, J = 7. ,
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hydrdéhﬁﬁ@'éé&ﬂ dlmt@i Kanolatet gg%m tﬁéﬁe&tﬁd%n\guu\@u@n acéile) (25mL). The
pot assi um car bonat e , compound 21.1 él Omol
solvepih#as emovesk edrppletelio mmn}ratlcrmeandeﬁl@tqommm 21.1 wasobtained by
d 0 L
spufREHSS A, LN SR St e otume e

5:1).renoved conpl etely by concentration. The renai nder
was—dil uted-with water (25m) and-extracted with

NS AR RS | CTOoO—vvr CIT

compdulil| acefEHETEIE M) The sol YeMMRACDCI,, 300 MHz) data

formula

Ny COEt | & 1.48(m, SH), 1.73(m, 4H), 1.83(m, 4H), 3.20 (m, 1H), 4.35
C319-6 EQHN 1 (s, 3H), 4.37 (g, 2H), 7.39(d, 1H), 7.89(d, 1H).

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:
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was renoved conpletely by concentration, and the
conpound 19.1 was obtai ned by separation through
chr omat ogr aphi ¢ col um wi th petrol eum et her/ et hyl
acetate (volume ratio 5:1). conpound fstructure

Igépgﬂhgé vg'ﬁlé"\(ﬁ#@?%%gﬁgﬂgl}{gﬁ hﬁﬁ?@ﬁs §ar?in8g%r9ﬁ(eﬂ; 161%‘?(62'2'15 cell line,
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extr act e (25n). The solvent was
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ika&mp}’@%fﬂm@@mem separation through
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Qitl@or(s\/ theesample grugs: llfavmgcmwemonwﬁramm.(éﬂd) were prepared

befor ug% (E%ch gﬁ%‘g/ﬁ c{r%?;'ag t%ﬁpwméilﬂﬁgg%%%g%% m§nc1 '_Be antiviral drugs

such 415315am1@3¢119e66t€3 Ne(es uséHps the Pbsitire crirol ArB&( ¢ chédk whether each
7.89(d, 1H). 1 Experinental Exanple Experinental
exPerE?%‘ﬁﬁYaé nf"“%éllof FRtIF anti hepatitis B virus (HBV)
ANdMbd ¥f theSkperfmerfdb] ect of the experinment: The sanple
conpounds are screened for their anti hepatitis B
W) rExsel(nHBV)al procésy iang colfigion ekperinatant i ncl udes:
effect o t 0%lCi t a
Gt as i st Fioe sy ERESUY pll, WiF PO RS grues were added

next @@y.eTHE trh@RiimOAndh Qlkh’itshﬁlpl‘é @ru‘g$ rwnsh ahel sQIIﬁer@;fmlcexﬁﬁettlioﬁnwere renewed
of virus nucleic acid (DNA gh the virus-c
periogliggldy, angd JB? iSHRaTRatants were ﬁeil?ﬂt%‘ o tl@qq@gb%p@m trehe detzsted MTT was

addecﬁﬁ)olﬂg' El'lssmah%! PB %ﬁe p[@g) r%lgﬂ %bﬁlﬁﬁ‘gmﬁhm% W after 4 hours and

carci nonma ce 'l ne; can secrete
reactétepadrnighs Dy was npasured bEEL(ISAﬂh@ncutn@ya’ﬁhe geotoaiity of the sample

[ t he supernat ant when ubat e der
drogy WoVIPRER AdricE 31 T ries, PhieRils SRS BORE B Eiiop! he tells, and the
concéﬂ%%ﬁgm o*ﬂaﬁﬁgalﬁ?&l (Yﬂugﬁ C@N’f\ resufif, gtrﬁgo%r@ﬂm@eéelug deBd Qvere estimated
he supernatant were etected npared with the

accordmgtterﬁln%Ovaaétht r ol
b) 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 370J, the plate was
washed 5 times. The colorant Solutions A and B were added, and the reaction was stopped after
15 minutes, and ODa4s/630 was measured. The half inhibition concentration (ICso) 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

29



groups w thout drugs, the antiviral activity of the
sanpl e drugs can be observed. Meanwhile, the
cytotoxic effect of the sanple drugs can be detect ed.
The val ue concentration of the sanple drugs which
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2.15 cells were inoculated into a 96-wel | plate,
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d| ssFiisn§ P TECHOE ML Cldefe B aPY3 4 hours and

ﬂf‘t‘h %é" heasured on ELI SA the
nex %gr&\éﬁ?g&cyt ce)teo C|etny 015 the sanple drugs to
Fbp@S’IG[E%GE@TAﬂTe\CéT(ﬁ@GATmTTGﬁé sanpl e drugs on
ég‘;’fﬁ rowt h he cells, and the concentration of the

TEmERty 0) resulting in 50% of the ceI S dead
ﬁesur%k coralr}gbst%tneu) ,
ection gf.t ont en A? HBsAg @l eAg |
super nat an C(5 p?\@ i(Ege ;lo;gE A&éé tlo r}e;é/l;éatl(osnl)
detected with reagent (&o&D (P ch ik ("

Sino- Anerican Riotechnol agical (‘nrman\/\ The cnr(HWc

@R9®: added t®l@the coat ed Sﬁ"rl p plate,N&End the dai>714)
cagodnt of enzyofe | abel ed Wd@nj ugat e waSTadded. Aft ®A
o3eect ed for sn@ hour at 3@, the plat¥Twas wadhbi>%14)
BogBs. The calgyant Sol utNgns A and BNwmer e addex4(s4uls)
chbg.or eacti onsygp stopped gfiter 15 miRugtes, and NA
AP0/ 630 vva§, asured. Thg half inhigirtion 67.6(>1.5)

3955 entratl o] 4] C50) of t sanple fQf the HBV
40en vas I mat ed acc&rrdl ng to thﬁTCD val uesy gy
ng ction of §£§ cont ent HBV- DNA i Super nat an>‘ﬁgss
rescent q tlflcatlo 29 PCR: suitable a t
uper nat ant>-has added Ng the same Vol une of vi
CéQ?'r3act sol ut3dd, and wasMNdoi | ed afteNIni xed <0.03(>666)
(36Adgenousl y>33 Ben centri Ndged at 10083 r pm unB8éA (3234
(3éfder at ure #3%.35 mi nut esNTand a sui t ¥l e anour.0YF370)
(Super nat ant wdk3col | ect edNffTor PCR  an]Ili fi cati 61(>302.7)
dekarswhi | e fi»g3.BBV- DNA st &ffidard sanpl B wer e s6104(¢832.5)
e3habl i sh a sgapdard curwg. Accordi ngTto the qb@abmed)
(sipal DNA rephi gation val wg, the inhifgrtion ratims2efs)
BY-/ONA repl Lgpgi on of eagir sanple dryg at di ffiesgede.9)
gqpgentratiogg; yere cal cujgted, and {Ken the halfy
33 ition r £3 of the sglpfple dr ugs mre cal cul atl@ﬁ
qg? tain | For those ,Isan'pl es th can not
Pul ated 3 3I3C50 val ued t hey can represe

8x8 and 1ist>$hd r‘nrrpqnmm ng conceMtl ation v Qﬁej%

The PCR prinmers used in the exper| ment were:



Pl: 5" ATCCTGCTGCTATGCCTCATCTT3' P2: 5
ACAGTGGGGAAAGCCCTACGAA3' . The PCR probe used in the
experiment was: 5 TGGCTAGITTACTAGIGCCATTTTG3' 5.
Experi nental Results: Sanpl e No. QIt ot oXi Ci ty HbsAg

f‘f\l—f\ VAR, \

—HBe'Ag—DFﬁ X vy OCUCT Ull OSCTUI1 CLI LI v AL b 1
C3EED (1) (MIC50 (SI) Mé) | C50/ | Cx |) E’Np 15)
C34H8 NT NT o>31343( >714) 3 >100 NEVNT NA csoé
C39B® NT NT &3B4(>714) Cc396-3 5.67 NENRNT 0. 14( 248(
Cz®06-2 >100 NB.NT NA C22AT>100 NT NINE7. 6(>1. 9)2(> 65)
CE3R3-2 >100 MI2NT NA C324T4 45.4 NT NI 11.9(4) 1.4385
C36823 NT NT >3 3 C307- 2N$33.3 NT NINNA C307-3 Na3. 3
CBO5-MT <0.05(3366) C307- ANF33.3 NT NIND. 14(>237. 9NA
CE84.9- 3 >33. 3B NT 0. 09(>3870) C319- AUP33. 3 NT INI(>25.6)
C02.1(>302. 7)>333319- 5 >33.9TNT NT 0. 04(P832.5) <(B54686)
8373 NT NT§.3O§(>31 4) 1@34 3 >33. 3yNT NT 06>555)

>27.75) _{384-4 >33. NT L 24( 6.9

.: ("3 NT I\IT ;C323-3 > R 511 >3%§é> 0
L33, 33 3 NT % Caet 23 Jb 03, 1 0)
ﬁT29(13 C303- 2 33NTNT 3.3 033

§ 23 NT NT B4 8(>22.5) (396-4 >33 >555)

C3246>166. 5) >33b4-1 19.2 NF NT 1. 1(1 C364 2 §é§“31)

CR24-RT NA C3¥)333—3, >33.3 NTIVRT NA 26 >33. 3

C316¢>25.6) ©¥P-1 >33.3 N NT <O0. 05(N7€66) 081(>123)
(W28D)
W28F 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 NT 0.03(>1100)
Wang268 256.7 37.2(6.9) 127.7 (2) IC53=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 IC19=1.23
C267 >100 NT NT 1C89=33

Note: CCs 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 ICso values of 19

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

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

1. Drugs
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C268-2 >33.3 NT NT 0.6(>55.5) (282-2 >33.3 NT NT
0.8(>41.6) (266 >33.3 NT NT 0.06(>555) (280-4 >33.3
NT NT 0.09(>370) C322-2 >33.3 NT NT 0. 06(>555)
C324-5 >33.3 NT NT 3(>11.1) C324-6 >33.3 NT NT

T Rt éé’)sﬁ‘méégcﬁ;eis”z*&v e RN SR s Ry e preparca

by usﬁz 0537 (sadiudBarBdx Piethy L belilose. Ba{chldntEy: 0CRA 0283 NT

NT. 0. 03(>1100) Wang268 256. 7 6, 127.7

Rooisgie) SEIE. ViEHBOSE 02 erONectsgﬁzzG@ég Y\Piﬁsorfe(%ha&aceutwal Co., was
prepaggpéltl?i om0 MinkTBhEh 2mMbes 0054830100 NT NT |1 C94=33

G343 50 NT NT 1C19=1.23 C267 >100 NT NT | C89=33

2.thbte CC50 indicates the effect of the sanple drugs on

he of Hep 5
SEERCTGLs Shron BEP K Favatio it Lbs ol A DHBYRNAY. collected from
Shanghail @owmatck, it £0%f the antigen or DNA
replication. SI is the selection index of the

3. Angnglactivity of the sanples. Sl value >2 neans
P—fdfa oid ﬁ%g@@dducﬁ(h §§Etdeﬁ n$IBeYJ \ﬁj%zin% upﬁrteE dl\.l'%k farm
s no i oUS oglca acti una

4.Rcaghnulated NT neans no test. NC neans no results It
c 3 be seen fromthe_ experinment _results that nost of

sPHAGTE Bs pengwsedi sromaBeljingyRpBpt Bweégtql%x {rot blick translation
kit wg\{)u%sgc?%drﬁaﬁo ange@ gh ex %Vﬁ%nF%ﬁr ey \!v%%urchased from

es o conpo Fhds wer ess
Pharniadin €. (GfwddeaprfoSinds pieclaste sont Marcld CLbI\(lGermany)_, fish sperm DNA,

Experi nent al . exa e nt. of _anti itis
Bovitg BRI ARG O TE (g OTBSE O BIHaICS ot gy GaineHp Academy of
Sciend@! NittRBBu18le hbSbSARRY.25ahYd5s BRYdWRIoT RférdtReh Co.

concentration (100ng/nL)were prepared by using 0.3%

5. Bd@b@ﬂunwcarboxynethyl cel lul ose. Batch nunber: 00701010

Posi t.i ve E ine, a product of daxo Wellcone
‘gﬁ&b aU1S%pY“f%”ﬁa%q% prepared with normal saline.

B&ia@tblﬂumging Qﬁﬁkl%&ln@ectbﬁlrDHB\SUN)AlngQSNéi sequm of Shanghai
serum of Duck hepatitis Vi rus DNA

BV- DNA) ,
browgluckctigdenp GAYra ﬁéﬁ&h&@%‘(e&% -dyGEKB ‘\’%swéf dplengen the seventh day
after 1r7fgpted, serdil WA separated and stored at -700 to be detected.

b). Drug treatment Experiment:

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
(T0), 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 -700 to be detected.

¢). 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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1-day-ol d Beijing duck, purchased fromBeijing Qandin
breedi ng duck farm 4. Reagents a-32 P-dCTP was

pur chased from Beijing FuRui Bi otechnol ogy Co. Nick
translation kit was purchased from Pronega Co.;

o STADRESS TR, SR LD N0D U BAESEEST B e o b

radiofuno dréjsryrding ) QDf v liessike Iﬁl@NAyas &ﬂﬂnm)EOB ereudotalonutiie rmembrane were

f Bi | t1tut f
A R b PR S ey S Pesrp e o
the h iPEPEMCY er@fusOBE BRAMIER o FDHARIDRG 1e3¢1.  Duck

epatitis B virus infection: 1-day-old Beijing duck
Gmgglqumtmdcﬂrm-l&h@m posi tive serum of Shanghai
agl ds an ealfllcvk ye sa(n)é/i%rﬁt fre ]H%I%l}}eﬁ Qlabygalglnﬂ'/ersaeﬁﬁ gcf@tfgerent time of the
ducks &t Hﬁﬂhv@&uﬁap&feadﬁdll%d sidERIDAIA 1eAQ@K] of @erbﬁl at dlfferent time after
det ect ed . Dr ug treat nent Experinment:
drug a@remtf?gsowo)éée T1havdithe grufroafieidiug d@mrmjgl/ @’é@ Hor fhe ducks in

P t
each gfcﬁx? dn Qegeaéncfrﬂn g?#hlﬁ%ﬁ&g@%ﬁ\g%ﬁ?s%efﬁﬁ%o%%@ﬁfatﬁﬁ hﬁq{o) 6f the same

group::3171)e wellues ofttl landoBE vgarouplculBedryy kupiredsiptest. i Tied ngnifmnce of the
dlffer%ragels wgaént r gt %ﬁfg)“bﬁ Uglgglvéé?tegfeggpg%%%ﬁfs;orﬂ %Fal 1n(%ection was

estim@fddi ne in VI rus control group (DHBV). The positive
dru was Lam vudi ne, which was oral f(| ntragastric)

snhibieen wiatin $YnglagDHBN-DAAee! dayumopt 1¢ifigegns. time  after

t f
admlﬁfsﬁ'ggo%g dypg@nat drﬁ@thﬁggle\é%@%ﬁ %Hg glfhgea&)a}l e(pg?’ gg?ﬁ% ducks in each
groupdrrecatulatadomd il[iB)inatedién thef fiurdaynd He) dyanehit Beat¢ efithe inhibition

[ug a m nistrati on T10), and the third day
ratlo%?g%ﬁé}?%\? rasRrmipspch g %F&ﬁmﬂééedsepar at ed

and stored at -70" to be detected. c). Detection
Met hod: The above duck serum was taken and dotted on
t he menbP&neluebefrecmimiastiation (RMaAL valyeeafiet adpfiniBiiBlgn GNAT10, P3)

i.n ck serum According to the instruction of 0
DNAHPE':?%?%%STatl on kit, dot blot hybridization of ddQQA’

serum and was carri %Wtuelb%'f&g aagmlﬁs{r@tk?@ﬁ ?FjO)DHBV' DNA
32 probe (purchased from Pronega Co.). d the dots

o)elte ighibwnomsn”st deD RPN abdifferenti toaqpégheapdmmlatt@mroup were
comp'%?#;}vgclq ag?tf thle:?glr %8%28H%L}r§gcg ¢ dOt 2 OEQ%E%IV Was statistically
treatddR@itts Bfoup (was, s melvatu%d ozl aﬁdﬂ@Z@Dzr&%hM@&t&f THehggnificance of the

hybri di zed dot were used as the val ues of DHBV- DNA
differenge was gnalyasd @ndthodrugracdenyagestimaeda) The nean

BV- DNA OD val ues of serum at
%gﬁg%ﬁé?he%lt%wt he ducks in each group were
Bl tud ﬁlhe:dmpandoﬁ dethOithibidve kgioodf BHBWDNA tkiviet @r duck serum of the

tinme after r admnlstratlo (T5,.T10 and the )
treatipg; grauRy A ot o GNP MBI (15\35 B e gt s ks infected by

the dEARERHARD vﬁﬂ%&é’%@raﬁ?(‘fﬁéﬁ@ﬂtd@) blim{digeGB_val ues before

adm n| stration (TO of the sane group. The val ues of
With aerPtD 4grosp c\atlbaﬂnan@n‘auugg ¢ragy efdhe SOmgtkg, :ﬂh@ the ducks were orally

niagafie) 4R B RLet % pethy B viDECoyR o, ERiel 6 s PRl frondition and

food Yaske F3hd dmike Serddbsemie@. i nhi bition ratio (% to
DHBV- DNA of serumat different tine after

bubrthpairechndogropm snalysig theprsitivseconiiph drugalamivudinegpf }fme/kg group
showd Elnqqﬂl?ovﬁleff@a%l) ﬁﬁBVtﬁNgl;J %?ch' rgeﬁﬁqge experiment was tenable. 3 days after

withdrawal of the drugs, DHBV-DNA rebounded to the original level.
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group were calculated and illumnated in the figure,
and the dynamc state of the inhibition ratios of
DHBV-DNA in duck serumin each group were conpared. QD
value before admi nistration (TO -OD val ue after

ni str.ati T5, T10, P3 Tl X 10
RSP donnioBhiehia® Alksei SPraTFEn T2 0E) ORLCE ity P dalysis and
group%a@eﬂyﬂﬁ)f @BlAaﬁtI Thiof fsﬁé\eétt 1ﬁlhlﬁﬁor9f efftxe mdl’DBIl]BS’tH)NAI Wﬂth statistical
wWer e nglare d with that at the sane tine

signififangss ThOHER dPHB oA %83 rrelenndeduaid did Hof g@%Céa'ithngma level. For
w28’ %%g%ﬁ%,%&f@h%aﬁ&ﬂa@lgag dehery %ﬁ% Qo AbilRy effect to

wer e signiffcance of t di fference
DHB V3N Anaitly zetatistieal dsighiécalroag theec groop mtys&ﬂldmbtedhow .any effect with
nt al e arjson qf the .
sttisgef gnitca s EPT VD BmeRndiors palb piRg eREB A espE analysis T10
showdd fihiBifoPPEied t8'OMB VAN Al With sotistidae sipaifidafite. oo lﬂZMdnﬁg/kg group,
virus infection, after the ducks infected by the duck
the ppiegshenalysis ndigroup wpalysiahiersh timet peighdid pef) show inhibitory effect to
( istered. Wth regard to 4 group with
:DHngﬁkﬁlstratlng drugs of the 50ng/ kg, after the ducks
were orally (intragastric) adm nistered tw ce per day
for 10 days, no change of the common condition and
food intake 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 DHBV-DNA. 34 Cainms 1. A
ki nd of heterocyclic non-nucl eosi de conpounds
represented by the following structure formula: X R2
R -<\ NR3 wherein, X1 is NR4i O or S; RL is pyridyl,
substituted pyridyl, phenyl, substituted phenyl,
5-menbered heterocyclic group, substituted 5-nenbered
het erocyclic group or fused heterocyclic group,
wherein the 5-nenbered heterocyclic group is one
contai ning one or two hetero atons selected fromthe
group consisting of N, 0 and S, and the fused
het erocyclic group is quinolyl or indolyl;
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Each R2 and R3 is one group independently sel ected
fromthe group consisting of H hal ogen atonm nitro
group; Cl1-C25 al kyl; C1-C25 al kyl substituted by

hal ogen atom Cl1-C25 al kyl, C3-C25 cycl oal kyl, C1-C25
al koxyl, C3-C25 cycloalkox¥halc2 C25 al kenyl, C3-C25
cycl oal kenyl nitro group=arrno group, Cl- 025

al kyl am no group, C3-C25 cycl oal kyl am no gr oup, Ci-C25

al kyl ~am de group, hydrox or Cl- )
1a|'°k%‘%9&§P5@WWC1‘%WB‘W‘FOS§1\£&9§WOH %}}5 by the feBgwing structure
formfld.KY! @am no group; C3-C25 cycl oal kyl am no gr oup C3-
cycloal kyl; C3-C9 cycl oal kyl substituted by hal ogen
atom C1-C25 al kyl, C3-C25 cx&lo&hkyl; Cl1- C25 al koxyl,
C3- C25 cycl oal koxyl , C%%CZ dhkenyl , C3-C25
cycl oal kenyl, nitro group' ayj group, Cl-C25
al kyl am no group, C3-C25 cycl oalRgyl am no group,
group, hydroxyl or acyl oxy; aryl;
'éﬁvpns§b§§%¥hgﬂ%' hal ogen atom Cl1-C25 al kyl,
fs chatikivdd d¥¥2 phéty.oxustitutett GBENyYl, S-membered heterocyclic
%o%ﬁ?d@y ngh )@Zéeny%i C3-C25 ggglyoal kenyl ,

groupmsubaﬁlt@tp@%membmé lgqt@gﬁ)ychelgr% oa| fagedy tﬁ@cgralem,sroup, wherein the
5 mex%gergg%ehe?g Scﬁélglﬁydpam {l%xgr{n? rff?mgﬁjn (%enzyh %fb?’r?tselectgd from the

or ‘ac pen
grou;bc}bnhrain@@ﬁN A0ami SCénmE ﬂ&deﬁ Weterdﬁ&el(c?grouy 0 thdxlyl or 1nd01y1
Cl C25 al koxyl , C3-C25 cycl qal g g2 C25 al keny
B and Jaols rtlzeengroupnrn@mnsw pselegiedh drogn b sresp. &%lstmg of H;
halog%ﬁ lﬁgn?rﬂli?g f?&g)u @de i ggﬁ C, 4 lclﬂl?i Lﬂiﬂs%éﬂ%}gﬁﬁH%zn atom C,-Cys alkyl,

roxy or acyl oxy;
C;-Cakkdoalkyl, CZ-CEQa'ikowlk@ﬂ@Izs csrcrlbalﬂcpxﬂt €dbealh@nyd)@aﬁCatcwiPa“<enyl nitro

grouncngss Sni Guteo ivIantiie et (CrCasaveia Ry iR @pupi-Cas ally

am1d@?ﬁégam'cﬁr@x)grgwlﬁp dePtoked Dr U@Mdﬁ)ﬂ:zﬁr%ﬁ}ﬂ BYd6Ryl group; amino group;
al kyl am _de group, hydroxyl acyl oxy or Cl-C4
Ci-Calalipdgramebdnyp; Cesacorcledlkylaminee giaup; ysloalkyl; C3-Cy cycloalkyl

substgl?{t%il ??%@_@é gt%grgg 10Cr &gz?{,l@é - Wt émcz%ré@ C3-Cyscycloalkoxyl,

C-Cgylkenyl| Kg:Gsh cychalkenyly mitup grogup) amirxgrgruqlp, (GlCﬁzB(ylammo group, C;3-Cys

cyclopiky | amcigpoug gugfﬁ %ylczs Yo oa‘yﬁé oﬁ}ﬁ%ylo)gwl substituted by
halog‘aﬁ ﬁ&&ﬁ' QVC,s dkyE C3:¢5 QyEToalkﬁ G- c%5a1 eg C%?%Eclg'alkoxyl Cy-Cas

i ndependently Ts hydrogen atom
alkenbrhl Ggéfnﬁt}BCdOZ(Iil@I@LOHEtd&)group, aanyino  grenpyy C1-(au @&Mlmmedgroup, Cs3-Cas

cvecfifTbbee PR RECRBLl Ko dbRlh RSP iors vy bemasts bensy

subst&ie8 biythdBypen @foni)&N\2@); alkgy, heChal@eskyl, Cl-CedblkatHyC;-Cos cycloalkoxyl
Cl1- C10 al koxyl, Cl1-Cl10Q al kyl am no group, nitrile .

Cy- Cgraaqrpyl Earosyaloadirench, @F@%“Poi‘?lﬂ?r%@ﬁ@»lcl Gerlipianige sroup, Cs-Cas

cycl 185 éiw&? Qsz ﬂk@f' aingde'_%rt g{)yllay %Wé?% h&}"lﬁ)&d @zr@ 'alkenyl Cy-Cys

alker@l Fs&hssylltutecbrby(lﬁal@encytohoeﬂi]k@t alkMt,eCerChs cﬁzéoalkyl Cl C25 alkoxyl C3 C25

btituent(s) on .the sai yl. qr C1-Cl13
eycloalise Rith GRp. SRROEIIP. GiAAISHOAID GPy iri6Ygpdlpgamine group
C,-C allYA5rRi6¥! grodp, KMokl %EQGXWdrCC nepalk@ﬁyc%?&dr@ﬁ Cs- C25 cycloalkenyl
conpounds accordlng to claim1l mherern the said X1
C;-CiNracloatkenyd shangéhyémmgﬁmatomMnlalkyl Cs32sTpdoalkyl, Cr -Cys alkoxyl,
cl.i c.. non-nucl eosi de_c

het d t
Cr-C RSO iR o Thanaa B ©ECoi e g ot Go gyploativtaming
pyridyl, thiazolyl, substituted thiazolyl, qurnglyl or O R

i ndol yl, wherein the substituent(s) of Céubst itlited —C-N

. H [ ' \ "
srouf? e aROF sHOE b SR AT i, oo R fueC 0-R e
~1-C4 alkyl, C1-C4 al koxyl, phenyl, benzyl and C 1-C4

al kyl oxycar bonyl am no group; the sai d R2 is linear or
branched Cl1-C8 al kyl, or C3-C8 cycloalkyl; O R




O 0l 1l -GN the said RBis- C-R , -CO0-R or R,
wherein each R and R' independently is hydrogen
atom Cl1-C25 al kyl, hal ogenated C1-Cl10 al kyl, aryl,
benzyl, hal ogenated benzyl, benzyl substituted by
Cl- Claq,,al .- henzyl substi,tuted b = Cl lLkox
whersf ik S deReey Y R YErs R Pl s 2 B EKugtsg £ ot
aryl, BR§L ishibdtRete®Yoehil] Cl-€¢Hydkikyalk§T) Z¥ibstEuMe8 tor tussektibdted heterocyclic
carboxyl group, benzyl substituted by Cl-Cl0
methyd¢riey | whereiar thergubstifnentpon benzylimayi bauhalggen, Ci-Cio alkyl, C,-Cyo alkoxyl,
unsupstituted heterocyclonethylenga. 4. The .
Cr-CRBRERGIER oGP PSP BTt s Koy by g wreido group or
meyk%k?iWIB, wherein the said RL is 2-pyridyl, 2-quinolyl
or 2-indyl; the said R2 is |inear or branched Cl-C6
R ig\H., armli/ sastigged goll.deangyl Ci€11alkylgpehspitutede1-€ai dlkyldg C2-Co alkenyl
is - , I ei o i . d~C :
or CaiGia A ERANE sl s} B8 e Big IAREEAC TN s halogen atom,
alkox§; amird grgup,alioahimodromh@rigidroxiyhe said heterocyclic
non- nucl eosi de conpounds are one of the follow ng
conmpounds: 36 CO2Et N N HN./ 6Nf' " co,et Hand }-~N

L EtheferodYe1i® nod AEcIBS & QaYsdunls AQBrdIHE tLAIRINYE, wherein the said X is
conmpounds “according to claim1l, wherein the said X1 is

NRy, B4 isthydTdgenlatane oo €y-€lsiakkyhon- nucl eosi de conpounds
according to claim6, wherein the said R, is pyridyl,
substituted pyridyl, quinolyl or indolyl, wherein the

B Ulftheteid B/@1ip yion-thyitlebsidyorhshinds acdasding ud eldind R, oheredr the said R, is
two substituent selected from hydrox halogen,ato

pyridyl, ispbstigyted pyridyl, @hiazglykyqupst@gteénthgpkléié;ﬂqmgﬁ ﬁypr}dol)rlrll, wherein the
- | i
R

hydroxyt; | ledddeytl atom) mitrdR ghoup, | C-C AlkyheCis@i dikB8yli pheiFlRbenzyl and C;-C4

lkl-C-O-R or .R', wherein each R and R' independently
alkyloxycArbaRYgRNoET8IR> C1- C25 al kyl, hal ogenated Cl- Cl0

@k k¥l R,a8 Whear B BANLhed@-OSRFL BACREREYdI0alkfieNZY!
substituted by Cl-d o al kyl, benééj substituted by

Cl-Cl o al koxyl, ber@yl substitQt by C1-C10
al kyl am no gioup, bldnzyl subst¢tWted by nitrile group,
PeRIMIR,S8bstC tRt ed-By Ocdt'bexyl  gROupherb@nsayh R’ and R” independently
~ substituted by Cl-Cl10 al kyl oxycar bonyl group, or
is hydregen @tpmddC ofzuﬂkﬂbél@logmaéfeﬁ Kokl Argndepyle hloggnated benzyl,

oIS ARS8 MR LI ST il o v
C1-Of alkeyladimgl groilma)maylcbulﬁﬁtith&:dlbmeiaﬁle(grom,dlwhydcbuﬁﬁjit%d by carboxyl
BTN e T T T TSR N N—

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-Ce cycloalkyl
O

group; the said Rz is —C-0-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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9. The heterocyclic non-nucl eosi de conmpounds accordi ng
to claim8, wherein the said heterocyclic

non- nucl eosi de conmpounds are one of the follow ng
compounds: N N1 / /-N NI COZEt c%t and 37 10. The

het erocyclic non-nucl eosi de conpounds accordlng to CO,Et
claimul, wherein the said X1 is S 11. The

gfg&%? c no - mChE e co \ a cord|§§jk’<
o@t prr|¢Wt subs?ltuted
nyl ,

pyridyl, p%enyl substltuted t hi azol yl,
substxmmted thlazolyl qU|nonI or indolyl; mherein
N thejsaid substituted pyridyl, substituted phenyl and
Es supstytwed thiazoly is pyridyl, phenyl and thiazolyl
whi ch e respectively substituted by one or two
substituents selected from hydroxyl, hal ogen atom
nitro group, Cl-C4 alkyl, Cl-C4 al koxyl, phenyl,

benz and C 1-C4 Ikyloxycarb | anj.no. gr.ou 12. Th . .
?fismqyplec H%HHQE?%?%%%&H&%%WI&? Hg“’%%em the said X, is
cIa|n111 wherein the said RL is pyridyl; pyridyl

substituted by hydroxyl; phenyl; phenyl substituted by
one or two substituents selected fron1hydroxy|

o090, A R0 Sl R s e s i

pynd?l tshbﬁﬁ@t'e& |pgr@&hq&ﬁ&PV|or SHASIYI, t\ivllﬁéiéinbﬂlehﬁib@@l@fbdabﬁﬁﬂyl is pyridyl
hen¥ 2- qui_nol or 2-indolyl. 13.
substifyed moesp @ewpusebs%w selpeed fige nbRlogRaCHPRN ﬁgrq group, Ci-C4

alkyl LGRSl Bl WL CEpy sSSP apfierbi.

the naiy IR2 1§|’ ligeas ai braRGhddC leﬁgalkplL ecCefstyadmalkyle group

consi sting of hydrogen atom - Q& hydroxyal kyl ;

Cl- 4 al kyl ~substitdted by Cl-@4 sal koxycarbonyl; C2-C4

al kenyl subs |tuted by Cl-C4 Wd 0-CN C

thk Isml)R:aas bolyTR,-TRO-RCox R, RR', whaseigiqacke Rt AndR " independently

s o AP, et P2, B9 PR her vy

benZ}8 REb4titutbe 8% )0, - cl% WSt et dubk(inttdd 63, at f¥lkox e Béﬁﬂyl substituted by
substituted by CIl-C 0 al Koxyl, benzyl substituted

C)-@a-adkpdamiab kg heozyir wbptitutsd py nitrelg Eeyn, lheeévlwbstltut%d by carboxyl
|8
gro@let%%{)} %&ﬂﬁl{e bnggq 1 %Q%B&%&E&}PE &g;; B)g)r%lkstgtpfég Por unsubstituted

hete@dcyﬁbh&th}ﬂeﬁeed or unsubst ituted heterocycl onethyl ene.
14. The heterocyclic non-nucl eosi de conmpounds
according to claim 13, wherein the said R2 is linear

@Wﬂé"lﬁeﬁ’%ﬁ%h@%o%u@ie&ﬁhe c&ﬁp&ﬁldgﬁ{;&o‘i’&ihgl’é clalm Be@A¥lein the said R, is

i's one selected fromthe group consistin %
2-pyridylh@euingpdyl at @rindayl; Gte lsgidr Bxid Hheayl or baanched C,-Cs alkyl, or C3-Co
ethoxycarbonylethyleqf; et hoxycar bonylvinyl; -CR
wherein R .is IlnearIPr branched C, -C4 38 OOR 11

and

11 / - N\
cycloalkyl group, the said R;is —C~O~R'  wherein R’ is linear or branched C;-Cs alkyl.

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

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

o<1 Y y d“

CO,Et
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alkyl; -G0-R, wherein R is hydrogen atom or |inear
or branched CI-C4 alkyl; R', wherein each R and R

i ndependently is hydrogen atom |inear or branched

G- al kyl, phenyl, benzyl, fluorinated benzyl or

fﬁﬁ [eI%ﬁ Ql%te{'ctye/éﬁf hé’rk%uée&s?@e{)wo&hm Qgc%l'éﬂl % E@Elgmx gn afhelje@ the said X;

etero I'C non-nuc npounds” accord
isS. claim 11, mhereln the said heterocycllc
non- nucl eosi de conmpounds have a structure of the
following formula: RS5YYS S R2 ~\N-N~ R6 R3 |

nwhene h&eﬁﬁ?%ﬁ%@ﬂ@cl&@lde%ﬁ%ﬁm&&dg t'BX:‘M&QRT‘ v@le%ﬁl the said R,

hal ogen atom |inear or branched ,
is pypHihysubstinteds pyriddamherylb substineed qhend, athkmlyl oslb@’etuted thiazolyl,

qulnogsxcclrpl%c om’l \g/ Ielkr%gpﬁ %%}5;%8552%‘9@? &ﬁﬂ%dg %gst&ﬁ%g] O‘S yaP’]k a?d substituted

thiazdly -4 yridiy Kk ypheaylb ahd tthitadylowhidh- &4 &blk&ﬁyelgr fivstytuted by one or two
SubStl@le‘-QtC?- eiécb%eeJ] %éll'onsé'\{ms;olxt@fl ?oge@ %@%lﬁ?&@gﬁéﬁgggxg’ab hgl-C4 alkoxyl,
phenﬁ' be‘i@ﬂ 48d ¢ @%W9%¥%n&%@H§%@QSn atom Cl-C25

hal ogenat ed aryl, benzyl,
halogenated benzyl , benzyl substltuted by Cl-

b C10
@JE%LF I'hf:{%eoréz Xib%/g(lajﬂ gltdﬁl%&st %ﬂnﬁ%%uﬂgs ac&P%JL&go{% éﬂgyﬁn vyherem the said R;
is pyﬁdwsﬁ 1 abshitated By hy&o’@”%&nﬁfo 9H€1W1 sﬁb-sﬁﬁitéd by 66k Hiytwo substituents

carb K benzyl substituted
selectg |fr>¢nb wdsaxﬂohelpgenaﬂ@nsuwgtgrwn,&i %wallasﬂsﬁ b lkaxdgphenyl and C,-C,

sk Sk SR8, ISR Ppy posn o, eyt o

C,-Cydileyl £2-quinbbyl saRdnddiglt er ocycl i ¢ non-nucl eosi de
conpounds are one of the follow ng conpounds: / -~
COpEt / ~ QCcQGCINQEt Et | CN OHSSI N~S I S|

13, N}h@&fetermch'c Mo@&@eo&h@%ﬁho%%&c&@%@ tb@n? dne c(f)c'hlnms 10 to 12,

whergin theyeidzRe is Ningy e bragghed €-Ce \amwbgamwmcyl or benbyl:
The said R is one selected from the group consisting of hydrogen atom; C,-Cg hydroxyalkyl;

C;-C4 alkyl substituted by C,-C4 alkoxycarbonyl; C,-C; alkenyl substituted by C;-C,
0 R
QNN
alkoxycarbonyl;, —C-R' —C-O-R', R", wherein each R’ and R" independently is
hydrogen atom, C;-C;s alkyl, halogenated C,-C;¢ alkyl, aryl, benzyl, halogenated benzyl, benzyl
substituted by C,-C,¢alkyl, benzyl substituted by C;-C;¢ 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 unsubstituted

heterocyclomethylene.

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

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

1]
ethoxycarbonylethylene; ethoxycarbonylvinyl; —C-R', wherein R’ is linear or branched C,-Cy4
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MeO \ S MeO COREt N COREt N COzEt N COREt N ::I1( s
es~ 02NN ~C Ph NIl NBocHNN-1-\ Nj ° _NN_

3~~ COZEt CCREt COZEt COZEt ~ ~COZEt -\ SY 02N/-\ HO
~\'S~\ SII 1/ \ MO NI t NCORE CRE NIC

CCREt N COREt N COZEt 02N W COOH COON S~S COOH S-~N o5 g
b<§sjf| /S~Sly/ ( PAN~// Sf JONWHOCOXE NSN _J1_/
“phll \ SS f/~~NNSSQ N-NO ONHZ \
alkyl,ONFHPR q %lwber@nﬂi' is hydrogen atomgpy lingasorlgpnghed -Gy, R,

where%ﬁS ‘esac/@/@o ég #Ildgl %deNntbés?\quroge%apﬁQﬁlwfzar%rg&wg (ﬁCN 4 aﬁcy], phenyl,
benzﬁ%@nn%eh‘b 1'or @Q C%E -thifzolyl)-3- 1§)b%\t lsthiﬂzb\l?'l]kn“eth}ﬂ@{é
Co D N }é I\?’ O 0 and

F cs /_~-_4 3 01_1 a_ 0 17. An antiviral pharnmaceutical
%%Sﬂettérg&c‘fig MR Rcisal %og{poHPJseac%Brd'ilthe tcp Etafth a5y Qh'e&in the said

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

Rs s s-_FRe
15T
rRZ N N g
I
wherein each Rs and Rg independently is hydrogen atom, halogen atom, linear or branched
C,-C4 alkyl, or phenyl;
R, is linear or branched C,-Cjg alkyl, C;-Csg cycloalkyl or benzyl;
Rjis one selected from the group consisting of hydrogen atom; C;-Cg hydroxyalkyl; C;-C,4
alkyl substituted by C,-C,4 alkoxycarbonyl; C,-C, alkenyl substituted by C,-C4 alkoxycarbonyl,
O |O| —(IC?:—N/\R
—C-R', —C-0-R, R", wherein each R’ and R" independently is hydrogen atom,
C1-Cys alkyl, halogenated C,-Cjoalkyl, aryl, benzyl, halogenated benzyl, benzyl substituted by
C,-Cyo alkyl, benzyl substituted by C,-C,o alkoxyl, benzyl substituted by C,-C,o alkylamino
group, benzyl substituted by nitrile group, benzyl substituted by carboxyl, benzyl substituted by

C,-C\¢ 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:

QT A Cgv ws O-CT

COzEt | COZEt

O~ mﬂ C%I*, i

CO,Et , CO,Et , CO,Et

Oyfy T ORI O O

COzEt CO; Et CO; Et CO, Et
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non- nucl eosi de conpounds according to any one of the
clains 1-16 as active conponent and pharmaceutically
common adjuvant. 18. Use of the heterocyclic

non- nucl eosi de conpounds according to any one of the
claims 1-16 fego preparing nedi canmewts for treating

eases. cor di { oS m 18,
*@BWQ§E?HSV|raI %zz_giﬁjgfe hepggéf%gﬁg?w/nflue%iﬁ{f§_<]i;2

her pes or H V. 40 20. Net%ods for preparlng’the

heteroc clic Mwon- nuc eosi de conpoundg accordin
m;;ﬁ} when ﬁ LT
ar bgparea oﬁ EOW N COREt

chemi cal ’ reactlon equat i on: ICl OO RZ N R~ COOH + R

(R3 z
| 1 2 3‘1«{5&% ozn% >é<l‘1‘ yr yho{ >—<f\(
t e

qu& cp£¢e pyrﬁdyﬁhﬂphenyl N'Sigbsti tu bet COaEt
5 menber ed het erocyclic group, substltuted 5- ne er ed

rocyclic grQ%fi;grlnolyl orcobhndolyl,N %*eln ;{j\r/
€red hbetenoc (i
ot re]@\( (ﬁb/é oup o M

reeycl i contal /ngso e or ro at ons
selected fromN, 0 and’S; R2 is oné selected fron1the
group conS|st|ng of Cl-

Cl- C25 al kyl

TR dp G

Io IkyI ﬁ%:;%gkoxyl C3C25 cy 0X
- aIkenyI 5 cycl oalkeny], nitrotgs @up

s aQIno roup, Cl-C25 al kylam no group, C3-C25

T kI ds , S 8
y @w SR S cgm@f

cyelo kyI IoaIkyI stituted bxmha ogen 3
atom C1- C25 aI kyI C3 C25 cycloal Kyl, C1-C25 ’

oalgox%l C25 Qlkgn . C3- s
ny ,\nntr p-@jﬁiﬁ? gr@upﬁ\ 5 >e~@:[f\f/
k I am noNgr oVip; cd;taeCZ cychgaklyl ant noNg pozEtCl ¥25 N cozrvne,
aIkyI anmi de group, hydroxyl or acyloxy; aryl; aryl

substltuted by halogen at om Cl C25 al kyl, C3- C25-1;£
VY

cycl oal xyl, ycloglkox
5 aIkenyI 500y0|0akgfd%\,nn§i o gr oup,
am no Yy/oup, Cl C25 Kyl ami n C3- C25

cycloalkylénlno group, Cl1-C25 aIkyI am de gt oup,
h 0X or acyl oxy; benzyl; benzyl substituted by
gé%Tatonl Cl- C25 al kyl, C3-C25 cycloal kyl, Cl-C25
al lkoxyl , .C3-C25 cycloalkoxyl, C2-C25 al kenyl, C3-C25
cycl oal kenyl, nitro group, am no group, Cl-C25
al kyl am no group, C3-C25 cycl oal kyl am no group, Cl-C25
& kxh AVE8 ;Q{aﬁﬂﬂceutlaéddéo‘i’lﬁdsui@h RRIANY on&%rGaSre of the heterocyclic
al kenyl ; C2-'C25 al kenyl substituted by hal ogen atom
non@pc@gsdalcmylpounmccm@ngytm a_r,xaﬂqaﬂqf g claigs At l}éoa@)/actlve component and
C3- C25 cl oal kox ro group, am no group, Cl-C25
m”%?%§?%ﬁ@&8 5W%ﬁb(g%§mk25 cycl oal kyl ami no group, Cl-C25
al kyl am de group, hydroxy, acyloxy or Cl A
al koxycarbonyl; C3-C25 cycl oal kenyl; C3-C2
&8 Clumﬁ(t@mhptegqpyghe pm—@gclwl%cpwngq mordlgg tqamy one of the claims
oxy, C3-C25
116y el e B el dReB T ot
alkylanlno group, C3-C25 cycloalkylanlno group, Cl-C25

alk am de group, h ._or
se accor(F ng to cﬁnm 1y8 A e em the salg anaf(Xlseases are hepatitis B, influenza,

G

herpes or HIV.
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0O 11 R3is H Ci1-C25 alkyl or -C0-R, wherein R is

Cl-C25 alkyl; 41 91 In the presence of

N- et hyl - N - ( 3-di met hyl am nopr opyl ) carbodiimn de

chloride (EDC), N, N-dinethyl pyridine (DVAP) and

AN v Uy ROl B oyt o o 1
includfg under the al kaline condition of pyridine, N-nethyl

nor phol i ne, triethylam ne or diethyl propylethyl am ne, )
then Badt Now B Rorpdlirkempospds fhate pisppsd agcrding to the following

f feh & nUdtiatigh: Pr oduce i nternedi ate conpound 3; the
Chemfggrrﬁoung%g ?s eated to 120-1400 in the m xture of

amoni um adetate and sodi um acgPap8 and reacted to §

e 68Gte, oukmC.AMAR hr ough] ri hg C|N&DHQNF%CtH1'Oﬁ;_Z/R2
t he corrpofmd nAdic W owF X1 beiFh%U\§ aRe prepared N /R
3

acgording to tZEe foll owi ng chem Sal reaction 4
equation: O R2°O Lawesson's Reagént R~S/ R2 N RL HY
WhERinffHE N 3 R3 4H wherein the Lawesson's reagent is
2, 4-bi s(par a-met hoxyphenyl ) -1, 3-di t hi o-2, 4-bi sul fi de, )
Rhis pawbdssubstituteshgandyli phemdie sulisHtuded phenyidl Jepgmbsgred heterocyclic

tetr drof uran incl udi ng the aboy r
s S 05 5 DS SFBA PR e
heterdd?@li@g_i’m@ufsd§ S4inkmbidetl heXtodelio Eréupatentpinépaoss or two hetero atoms
in

accor to the follow ng chem cal reaction
selected frgm Yn© adS;R2 POCI3 R " OR2 Al NZ RI HR3 Rs 3

S g oy ' acloudi _
t%,]is'o e &?ec%oﬁgﬁo{cl{lgigg%% gﬁﬁds?srél'ngeofs@l-é&' k gf % &%g%lggl substituted by

e above prepare s heaté
halogan chtoraad echs tatkydy GduBe cgdnpbylndCdCisi alkayd, Coifhoepdsealioxyl, Cr-Cos

aenf o RO LB 5okt A58 E1% 8 Qb s,
cycloSRYRAHAS! gRoupCoZid,s Atkyl Bnife- éroip,_}ﬁi_dr&kyff?acyp&xy Rir @,-8, alkoxycarbonyl;
C3-C9t cr;/%loglc)ky ;o(ljj;r-]gg é‘rycllosalk4}ll ’sugsltiltutgcg by Ihla{o'gen atom, C;-Cys alkyl, C;-C,scycloalkyl,
C,-C;s alkoxyl, C;-Cys cycloalkoxyl, C,-C;s alkenyl, C3-C;s cycloalkenyl, nitro group, amino
group, C,-Cys alkylamino group, C;-Cys cycloalkylamino group, C;-Cis alkyl amide group,
hydroxyl or acyloxy; aryl; aryl substituted by halogen atom, C,-Css alkyl, C3-Cys cycloalkyl,
C,-Cys alkoxyl, C3-C,s cycloalkoxy, C,-Cys alkenyl, C3-C;s cycloalkenyl, nitro group, amino
group, C;-Cys alkylamino group, C3-C;s cycloalkylamino group, C;-Cis alkyl amide group,
hydroxyl or acyloxy; benzyl; benzyl substituted by halogen atom, C;-C,s alkyl, C3-Cjs cycloalkyl,
C)-C;ys alkoxyl, C3-Cas cycloalkoxyl, C,-C;s alkenyl, Cs-Cys cycloalkenyl, nitro group, amino
group, C;-C;s alkylamino group, Cs-C;s cycloalkylamino group, C;-Cps alkyl amide group,
hydroxyl or acyloxy; C,-Cys alkenyl; C,-Cys alkenyl substituted by halogen atom, C,-Cas alkyl,
C3-Cys cycloalkyl, C,-Cps alkoxy, C3-Cjs cycloalkoxy, nitro group, amino group, C;-Cys
alkylamino group, C;-Css cycloalkylamino group, C,-C,salkyl amide group, hydroxy, acyloxy or
C,;-C4 alkoxycarbonyl; C;3-C,s cycloalkenyl; Cs-C,s cycloalkenyl substituted by halogen atom,
C;-Cys alkyl, C3-Cys cycloalkyl, C,-C;s alkoxy, C3-Css cycloalkoxy, nitro group, amino group,
C;-C;s alkylamino group, C3-C,s cycloalkylamino group, C;-Cas alkyl amide group, hydroxyl or
acyloxy;
O

R;is H, C-Cysalkyl or —C~O~R' wherein R’ is C;-C,s alkyl;
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the conpound 4 is hydrolyzed to obtain the conmpound 5
under al kaline condition of |ithium hydroxide, sodium
hydr oxi de or under the acidic condition of
hydrochloric acid or sulfuric acid; the conmpound 6

Pehel PERELE lof PEREPL S0 kBB hioRArDY, E458iRlge chiorice (eDC)

N N-c@ﬁ%ﬁ{pryndme @M@%ﬂh&leéﬂi‘ﬂ@i&eﬂnbb&sﬂvéﬁt oRDMA, BMR acetonitrile,
6 wherein each R _and R' i ndepepdently

dlchlqryrar:@g% oattefﬁhyérorﬁws anfiynder fthe aikaling eepditign O&pmﬁme N-methyl
I e

oo 2V RS o AR LML i F compend 1 v

comphentde? seaviasimett by produce We@medlatetcnmpgumﬁ,r tuent on

tﬁ? Eé&yp%@ﬁiﬁqsatgﬁ? k‘i? ﬁZQnmgﬂr glg otﬁff) %‘11 E a gi:anum acetate and sodium

acetateah 8ee¢tedad pfoktubd theabokiiploudy sihingh hng%ldsﬁlg(}eQJtlonNH
the compound 5 is transforned into _acyl c¢hloride under
theecomnounds GH with o%aP§Ing chies pipats acspnding tqidhe following chemical
ramﬁgh9@h$% and then reacted with various al cohol,
US substituted ani ne or aqueous ammonia to
produce the coanung 6, the solvent of the reaction is

di chl or onet hawe, | ter(N tdie | xture
t hereof, the }lea(I La@&s‘EB Fangdft dBr—l k

condi tion, Bnd the R:ﬂl kal i néHFeagent iS i anl c

al kal i of potassium carbonate, potassium bi caRjponat e,

sodi um carbona®e or sodi um bi car bonat e, aﬁiorgapic

al kali of pyridine, N nethylnorpholine, isobutyl
whd:remoﬂmrrha‘eesstm settehgdnam; r2ed-bis(para- methoxyphenyl) 1,3-dithio-2,4-bisulfide,

O T N M —

compbahd vaagh&dwmﬂaleﬂﬁmqb ipedtiueél barhpSithd 4@@2Et |_| AI H4, THF
O—|RI/R X, R X R2 4 7 wherein,
&@nwemnzls A otit beipeodue REerApLiAEFoTding tatht fgllowing chemical
mmﬁﬂ gg {Hut i thium hydride in organic solvent of
nhydr ous tetrehydrofuran or absol ute ether under t he

terrperature Bt@ 250; p@rmthe corrpo arg,
prepared fro th |ng Hbj§/
fol |l owi ng reactron equat i on: OHHR N

N N IBX R EtO\ 12 R XI1R R,X,R2R3

Tol uene/ DVBO R3X R7 8 9 wherein, |IBX isdiii

2- |odoxybenzorc acid, Gignard reagent is Cl-C25 al kyl

Othe GBosphoeyscdghkyide sEutign amctudieggerdbove peepafedi ®mpound 3 is heated
Cl- C25 al kyl or C3-C8 cycloal kyl, the conpound 7 is

to 10838 Ha0d rtﬂ@tedptpdﬂ%@elcﬂ'ﬁ’é?\‘f@d‘}lﬁt e compound 8, the
f}% oo réle@ghefg ﬁé?nréj t@szEF %Tet fb%ct‘é&”geg(g'ﬁglggtobﬁhe following chemical

I'gnard reage I n sol vent of sol"ut e ether
read@ionaqhyttbnao obtadd thetvpdpofiod &n, or t he

CO.Et  LiOH, MeOH, H,0 'fﬁiéZH
N »
gt Ry

4

the compound 4 is 4i, 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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conmpound 8 is enable to be substituted by the conmpound
4 to performthe reaction; 43 P or the conpound 10 are
prepared fromthe conpound 9 according to the
followi ng chem cal reaction equation: HOO R R /N
IBX R X R2 Tqu n /DNSO RlL X1 R2 9 10 thegappound

9is OX|d|zedrq ug%xé & Eggﬁound 1Q using the
active WMh02 \acet | BXl /i Nt he ni xed

sol uti on dﬁ &Re aAdRERBO, or the tonﬁoudﬁs 19 are

pr epar ed accordlng to the follow ng chem cal reaction
equation: R2SsBr RR X 1. nBul _i, THE\®WN N3 2

ZnCl2 R13 RR 3 12 RRZnX S 2 active Zn

Pd( CAc) 2/ PPh3 R1X 19 THE 12 wherein, Rl, R2, R3 are
\M@efrein@dclag’ gadrB"aisdqi@od@tlst hydiegem g@m, GiHezs blkylshalogenated C;-Cio

alkyl 3t HEb SRSt biavh oS arop Pyl s EMe oo, gsubstituted

hetercwydlonfea@%@ Whéreﬁl thetsabgitheitlon, beakylgfrol & Haddgeh| 0n-G,galkyl, C,-Cio
conpl et ed, anhydrous Z|nc chloride is added to
alkoxyk a&;ea cylaasng geoup, Bitile\esoup, carbeevies CirGioadederycatbenyl; X is O or
. the organic solvent of anhydrous tetrehydrofuran or
’ absol ute ether i ncluding the conpound 12, heated and
refluxed to produce zincon; then under t he presence

the compound ik Eansirgsd mtar?ayb@ﬂczredﬁeur@ﬁr thsl qpagdrionof oxalyl chloride or
t 3
sulfo%gégﬁlﬁhde a@lﬁ th%gf%lgtléa QVI&I \A 8@%%%H%I?Q?%5£%B§ﬂu{e Sanfﬂe or aqueous

our’s I n conpoun € compoun
amm@mﬂ tds hﬁodlmn'phel mdmpibﬁnda 16 thyr eglacre cbfathe areadtion isodithleromethane, ethyl
| owi n chem cal %étlon equat

acetatEt Uatl&r er Ilpqu}-ge &grcf\c') 1 @Eﬁc&o% Ber q@eﬁfn%r@kwe%@qnon and the

alkahﬁi: régeht R indtgdfic Jdkald of Q)otaﬁﬂiufﬂh&{rﬁbﬁhte étﬁssfﬁln (ﬁg’arbonate sodium
al kyl, phenyl "or wherein R is - %
carbonate or sodium bicarbonate, or organic alkah of pyrldme methylmorphohne isobutyl

chlorofomate, triethylamine or diethylpropylethylamine; or the compounds 7 are prepared from

the compounds 4 according to the following chemical reaction equation:

OH
N COE LiAH, THF N~
/41 R1/Q
Ri™>x; Re X4
4 7

wherein, the compound 4 reacted to produce compound 7 by adding aluminum lithium
hydride in organic solvent of anhydrous tetrehydrofuran or absolute ether under the temperature
of -200-250; or the compounds 8 are prepared from the compound 7 according to the following
chemical reaction equation:
0] HO
Nj:ﬂH IBX ”&%ﬂ RMgX,Et,0 v
R1/<X1\ Rz Toluene/DMsO R‘/Q’“ Re R‘/QX} Rz
7 8 9
wherein, IBX is 2-iodoxybenzoic acid, Grignard reagent is C,-C,s alkyl or C;-Cg cycloalkyl
Grignard reagent, i.e. R is C;-Cys alkyl or C;3-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, or the

compound 8 is enable to be substituted by the compound 4 to perform the reaction;
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conmpound 8 and the conpound 20 react to produce the
conpound 14 i n anhydrous tetrahydrofuran by addi ng
NaH, and the conpound 14 is hydrogenated to obtain the
compound 15; or the conpounds 16 are prepared

c?fjﬁé) fr,odrﬁgaqli 3 ntﬁg Opgg Rfe%'areﬁ%o'qgmet}%ﬁpﬁlﬁn@%? Cobﬁ}%g %ll&%ng chemical
reactifR equaidn: X R2 DCM X1 N C12(pPh3)2 S S S R 17 Br 18

16 wherein, the conpound 17 is the conpoynd 4 with R

bei ng 2-thi azol yl; , .R3 are defined a me as

above; Ris C, - sz k?l or C3-C8 cycl kyl; the

compound 17 reac e the

conpound 18 in g /QPF %Bnerhan@MgD a%bll r?@ | Tqui d

brom ne; the conpownd 18 reacts under joom

tenperature to produce conpound 16 in the solvent of

theonipolhd- 9big @ddized) td Ipeoduzé mioocompehndat @by sisiny theedctive MnO; in

acetoRGIAIBRTY IBRoHh b5 K Gl SR EoHa DYHSO: + o 7~
1 SPHRGTRIENS R prcplc B8 e ol RO B v

wherein are defined as sanme as
above; boron reagent and the & Brl3 react fou 12
hours &g obt-&BHlicBifpound 19 in t e/ ol vent of dno
or ethahol byzncaddi ng t he pallﬂ cagal yst
wat er, Hnd potassiun1cahggaaLe_oi—sodLumLcaRbona e Res
al kal i; or thghpeempounds 21 arg@Agergd according to
t he foRDOWFHg—eheﬁ+ea# reaction equation: R3 18
1.NaH THF R - REFN R2. N R2 2. RAX R4 4i 21 wherein,
R4 is aryl, substltuted aryl, benzyl, C-C13 al kyl,
WHESIN, Ry Ry RGl ar€liefimddkasl sanfeZas @Gdowd, beibylhal@gengﬁwecﬁltyl lithium is added

cycloalkyl wherein the substltuent(s on the sa
into theyompouitd 12119 BRI SPLeptaplh Rty drops dairehsidrefisan OTaﬁ‘?SﬁB‘te ether and

reactaf&ttps ! bkiyd 4N 3 WP HRCRSn Eywn%é’tle% aﬁh'yamﬁlelz%esmonde is added to

e conpound 41 reacts for our “at room
prodttcenpac&at, uomE dg:ylvadzjnmg)ol\ualler iis aldbg dntwughe organic solvent of anhydrous

tetreh}%({f@%%g ?ag)lél%l@[] a?th ngh el ﬁ%m?pdgr%j 19”1% t&f (airtlcia gef{u())(%d to produce

zincon; then under the presence of palladlum 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:

3 H R R
o —
X EtO-f NaH, THF 0°C N 10%Pd/C N
A * RO R i\ i\
R1 X1 Rz R1 X1 R2 H2,MeOH R1 X1 R2
8 20 14 15

I
wherein, R is C;-Cys alkyl, phenyl or —C~O-R'  wherein R’ is C;-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:
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Rs \ Rs 1
N '}“ﬁ\ Br N\7/4—§\R RZnl,DMA or DMF 577/4 R,
Q_\;/kh Rz pcwm §~S X1 N|CI2(PPh3)2
17 Br 18
wherein, the compound 17 is the compound 4 with R; being 2-thiazolyl; R;, 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:

3
Ro—SN—Br  Pd(PPhy), /EX
R/B(OH), * Xﬁ/ - RN TR,

EtOH/H,0/K,CO4
Ra 19
13

wherein, R, R,, Rj 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:

Ry
Rs N
N 1.NaH, THF / —g\
R1/< 1 > R1/AN Ra
N" R, 2.RX R,
4i 21

wherein, Ry is aryl, substituted aryl, benzyl, C;-C,; alkyl, substituted C,-C,3 alkyl, C,-Cs
alkenyl or C3-Cg cycloalkyl, wherein the substituent(s) on the said aryl or C;-Cy3alkyl 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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