Heterocyclic non-nucleoside compounds, their preparation, pharmaceutical composition and their use
as antiviral agents Technical field  The present invention relates to a kind of antiviral inhibitors,
particularly to a kind of heterocyclic non-nucleoside compounds, their preparing methods, and

pharmaceutical composifiefs: GlIAling ihie SABGATRE HRihEATBPHPHS S e, Hsed as antiviral
inhibitors and as medicaments for treafing diseases such as I : , herpes, AIDS and
so on. Background art RI4GFRAAEERUEALHUAROGH MR anddhelngeqrsmmivirdaidqmsticles with very
simple structure. Most of them lack enzymatic system, and have to depend on the host cells to
replicate their’lmcjﬁh%iccaﬁﬁigﬁ and proteins and then assemble into virus particles so as to realize the
multiplication . Viral infection can cause various diseases and harm the health and lives
of human seveely A s updsrciints abou 036 spidemical fiseases a1seatised v.viralnfection.
Up to now, more than 3000 kinds of viruses have been found all over t e’i’/vorl , and new viruses are
being coRfHiSUSN fothil: IRERRS WorkPUReISds CoRwEntRspPRENRS inTPhiedn AwtlisP2e02cthe th

report of dpteppationalicommittes emtherhaxgnRory-ebMitises smbodies marethag.3600.kings of
viruses, in vghich more tr%an 1200. kinds of viruses are. patféc])é%?nic to human and can be divided into 29
families, 7 SUBTAMIlies ARG B YEREFESALBIES TP THEVuSER iR BigR ek Hfitgshie Great
harmfulness aip-Rgldde-influenza virus, hepatitis B virus, AIDS virus, cytomegalovirus and herpes
virus, etc.  Now there still Tacks of drugs with high specificity in the treatment of viral diseases, and
also the comronbnuseddiergs inrcinicat thetapymairiyiare-divided infathe fellowing types:the
antiviral %gtsgfgﬂg@k{igicr?(ge\gral r%)licatiton; thedig;munon%odulators for enhancing the body's immune
function: the antitussive. anodyne. antpyretic and antiphiSGIsEe SRdiRd ke adairsrenkies Srptoms;
the anti-infe&tionadidgsafal preventing:dedomdang énfisitionidheivacgines ey Reeventing vilalinigstion
and the djsipfec for hlocking the-transmission of viruses, etc. .. The study of new drugs for,
treating S]ll?gl%{ is?e?sgzls%@ga%%észgggrﬁ%ggagﬁti%ﬁ%lcé}lﬁ%g?muﬁ’rgésgﬁ??haél%)ﬁﬁfmfmgr%fﬁ 'fﬁ@drugs
include thecsdeinhantime ariredydNigs, tireundareminidaiseninfitbitoesiotinfue azaadsy sirtheseseptor

T e s S

ones used in clinical the apy mainly are ffie’ada
Howevernhade patitissvimesomfectioninisesydlikknbwi diffisidtydnvthesapetisicssa damdvonre than 80%
of the acyte infegtion of she-hepatitis B vi hepatitis C virus (HCV) and_ hepatitis D virus
(HDV) will courgvert into’ch.ronic %?ecti?r#%r%ﬂ %%%%Mgﬁfgn%%ﬁa%%ﬁ n?’afl%\g\fgfgf) ?5‘% atic
cirrhosis gl 194 13096, i e varigetes hepato pharoareitioma 200 divdr | dfhealtieorgapizatigmiae
classifiedhigpatitis asthe 3t savaaideath Chinadsea.rsgion.with high incidence of viral hepatitis,
and the carriers of hepatitis B virus gre mortl-:tithan 120 million. 1t isg lge?t%é?e(ﬁﬁart% %ﬁré{(;l{lf%(ee(\:/tlré%)’ce)snomic

loss resultEd fHgh RPRPhidpattd €t bisfdesso minisly RBAT hefetere, itifsn hrprtitesk foirthe

medical andphatyasesticahdomesiiciare,abiaad sgientists to explore and develop antiviral drugs.
The vidarabine, vici%rabintf E)f% spt%a e, acyclovir, zidovudine studied in 1980's are not used to treat
hepatitis B now %BP5AT Ttk B hé: é’&‘@? Rufapehierarci Hg SroRgemant aiveia Emesesiirdcent

years, malny fasgerssaisl gntetiises devieirpethaanousnuglersita dwashaving Rhvious ihibitory
effect to H?Vﬁufgh as larnivudine, fa ciclqﬁ.vir lobueavir, adefovir dipivoxiii, FTC )
(dideoxyffliorret %éf/t%iﬁ%%f%ﬁﬁl‘ﬁa itits 8%%%h§?§r§ﬁfﬂ6%%?%}ﬁﬁoﬁf|9t@(ﬁﬁ8%ai&iéé’eg%éine),
BMS 200475 tepxyhiydrokylcarbosieaxyagudnasineliphyetisiagthe@siaiplishedhepaiama sansinoma
cell lines,;hepatitis virus trapsfected cell lines or transge-nic cell lines, and transgenic mouse hepatitis
animal mo %e%)a?ostgéll%{egﬁn t zﬂ rﬁ‘é% %6%%%% ﬁ%u Stig%rg v%ﬁ%{%}ﬁos %Cgﬁg%i%l&f?ﬁ@’fﬂ% VSRR rs
abroad da“ﬂ’i’édt@tgtwﬁél@l?ée@liﬁk@@é@@é@t}fmtm@révtﬁﬂmsﬁgmSr@ﬂsﬂnugs?mo]f%&@z@,oac.And recently
there are 21 g eRISHNG > o il elinige tral d.aang hem. the gl edisamenta o,

anti-hepatitis B virus are mostly derived from the HTV revertase inhibitor an rpes virus
polymer@sesihibito AR WRies ehtidavitres Hedniautmr¢etaeibe eomméreimlyizyaiatlioin®695.

Most of theitiad-medicaments fanantizhepatitis @1$iéya§r§g%fﬁxfﬂlﬁggﬁéafgﬁ%§Q&&WH&%@%M@' fdfugs

o

or RNA virus inhibitors and the immunomodulators having antiviral activity. t present, most of the
authoriz&H SRR EF Rge 18Pk RTERIGIHB Eoitip Surb TDieh gk Bl sl sew amey riateandifol owing

disadvantages::1deyItoxiGity .2} eEeweeRse Ml Al resislantirses varianks induged by:lopgsterm
medication and the requirement of the other drugs having different structure to antagonize these

variants TREFEHFE IV EIGPHY h Sh AEieRs itk SantifirAf hugep&tomeas Ba arrsetint dipeet, the
Disclosure of the invention ~ An object of the present invention is to design and synthesize a kind of
new heterocyclic non-nucleoside compounds as antiviral inhibitors so as to pave the way for finding
precursor compounds or antiviral drugs for the research of antiviral drugs.  Another object of the
present invention is to provide methods for preparing heterocyclic non-nucleoside compounds of the
present invention.  Still another object of the present invention is to provide a pharmaceutical
composition containing the heterocyclic non-nucleoside compounds of the present invention as active

components.  Further another object of the present invention is to provide uses of the heterocyclic
non-niiclencide comnoiinde nf the Nnraeacant invventinn 1IN nrenarina medicamante for fraatinA viral



I R3is-C -0-R1 orR", wherein each R' and R" independently is hydrogen atom, C1-C23 alkyl,
halogenated CI-Cth alkyl, aryl, benzyl, halogenated benzyl, benzyl substituted by C1-C10 alkyl, benzyl
substituted by C1-C10 alkoxyl, benzyl substituted by C1-C10 alkylamino group, benzyl substituted by
nitrile growpatienBylsubstRitediey aarbaxylrheyhsubstitups by Olvil Qrkoxyaarbenyk: sudstituted
or unsubsﬁituted, rrl{etegrcglclon]?et y%%@?; more preferably R3 is -C-C-Rt , wherein R's C:-C6 Iir;)ear or
branched A ARG BrErPabR E 1iCH RSEAF SR BrAREHEY AL AKTIR trdrenab, athgrs M thisto

embodimentyiliekepgesentativenspeeiiiccampayndnithepresenhinyestion s anemtithe fallowing
compour%ﬁIS'Q L COZE}L< %Z%I& NWc328- (C311 @?-:NCBB), In another preferable embodiment of
IS 0;

the preséht NVeftiss.° g Bt e By PSSt RE TR AN Gt BF GO, Wherein
the said besiitiatBdvpysiend msopytichyl S2bstitlited by ioretiardad tBabsgiuknis selected faerhytteaxyl,

halogen aigin. A AR CAGaplivd, Go-Gifhliourh PR beyay! a0 E1iCR o e e
alkoxycarbonylamino group; and R1 further preferably is -pyrldrfl, -qumol%/flf or 2-indolyi; (13]2
preferabBpfs Mg EI6PHItHh dee TR @adalikyPef G3m8siicloaikylomerd plefeigbhntinealr dubrafthed

C1-C6 alkylofid; GReyeiaalkoshenas meibvl, ey REgRYLBHEY ipergyh bexyl, GYECIoRTaRYL:
cyclobutﬁl, cyclopentyl or cyclohexyl, most preferably isobutyl; OR' I/ H-C--N R., is -C-R" -C-0-R" orR",

wherein BRI &hBORaHapeiaentipFe mMrffoderadsine eilema kyonmisginadserci<teed dikyl,
Koy, eyt SSRGS 1-C10 aleyamine araup. bereyl cUbSirutog by il rouUD, benyl
alkoxyl, benzyl subsfitute - alkylamino group, benzyl substitute nitrile group, benzy
substitut@é&%&rﬁ%ﬁ?ﬁ, tBeﬁ%}l? sUB tﬁﬂt&?@b?@f%f@%%&%a%ﬁﬁ%ub@? YEdBtnEtinEtituted
lieterocytlinetiyfleneathare/gireferably RBISIWwhereiniRois linear dirsanehre:cil;C6 alkyband
preferably. linear. or branche G4 st preferably ethyl; . In this embodiment, the

represen a%(\)/ré)sdpl%%?ﬁt%%%ﬂ’? ouin offééxlgrggs%ﬁfp Fr%&n'i%’%’%%%%%dS?}tﬁe SABRRG comipStiRtistPILY, |
'C2a-t (0&7a) gshdd hepiioiNa' COERMIE 321U -Uesirhstilltanotives prefdrable esliiodimentanfthe peekent
invention; IS.2; r i [ ' idyl,.phenyl, substituted phenyl, thiazolyl,
substitu?éﬁét%ii?z%?ﬁnéﬁg% %‘ﬁﬁ&ég‘% %@%ﬁéﬂ%@%ﬁ% o %%iﬁa%egn%%i%ﬁ%ﬁ%ﬁtﬁga%ﬁierﬁlys/l and
substitutetithRRASRS Sreifesspdetvedppheidyabptidnsatand ehidhelptesdichedf whiartarm substibatedlby one

or two sybstitugnis selectedstrmhudioxy. Haloase-atgms NEQ QMR GH-GA. A iEYGa Ak,
phenyl, benzyl and C1-04 alkoxycarbonylamino group; and R further prefera%ly is pyridyl; pyridyl

substitutRRF 3R SRS p AN 2 DR 8B Re FBY - Beraiess tR o SuB stitu e lyefsetend ffom Hykiroxyl,

halogen gioncniia-graumi6a0d Bkyds Cldratkoxdi phemd anghGd:-GE alkexysabonviaming,group;
2-thiazolyl; 2-thigzolyl substituted by h Igﬁe,n atom, phenyl or CT-at alkyl; 2-quinolyl or 2-indoly1;
Viost preXHEF =S SR FRRETE, i PO R e G b G A GO S ASBATEE by the

followingfovimudadie derived from broad-spectrum antiviral drugs or RNA virus inhibitors and the
immunomodulators having antiviral activity.

At present, most of the authorized antivirus drugs are nucleoside compounds. During the
clinical uses, they have the following disadvantages: 1) cytotoxicity; 2) occurrence of drug
resistant viruses variants induced by long-term medication and the requirement of the other drugs
having different structure to antagonize these variants. Therefore, developing non-nucleoside

antiviral drugs becomes an arresting aspect.

Diisclosure of the invention

An object of the present invention is to design and synthesize a kind of new heterocyclic
non-nucleoside compounds as antiviral inhibitors so as to pave the way for finding precursor
compounds or antiviral drugs for the research of antiviral drugs.

Another object of the present invention is to provide methods for preparing heterocyclic

non-nucleoside compounds of the present invention.
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R5ss R2 CI; R6 NN Wherein each R5 and R6 independently is hydrogen atom, halogen atom,
linear or branched C1-C4 alkyl or phenyl;  R2 preferably is linear or branched 01-C8 alkyl, 03-C8
cycloalkyl or benzyl, more preferably linear or branched 01-C6 alkyl, C3-C6 cycloalkyl Or benzyl, such
as methyl, etByl] propyd; bufytt pentlit, bessghtcyeieptiopyls eyclebulyt, eyshapantsdilcar sxslahexyl, most
preferabl oi§%b§%1t I,tnéb%%l or b 1nczyrll;O nr'?ﬁ% iés,oo e selected from fhydrogen atom; CI-C6 lydroxyalkyl,
CI-C4 alkyl'subs 1ved y CCA KOy CarbonylT CEBRCAIKEN N sUbstRETET by TEEA k3 bony !
-C- " a0 Poinpponants. R", wherein each R' and R" independently is hydrogen atom, C1-C25
alkyl, haloge Cl- ryk, hen I ted benzyl, benz-,'.71 sybstityted by Cl-Clo
alkyl, benzyl %ﬁuﬁ%&@ ?%{i?%%ﬁaél(éogg, é%ﬁ%ﬁ gggé}gtlﬁ?edsbyt/o r—%i%’ allfﬁﬁarcﬁi?\%e&gheﬁ?égﬁfyl
substitutBeRbyPAlitpitele i BEsye stssttated byveatisoxi, vepahgubstittediiy Bf-Ghling viral
alkoxycarhemd; substituted or unsubstituted heterocyclornethylene.,. Further preferably R2 is one
cramp selected from hydrogen atom CI-C4 hydroxyalkyl; O ethoxgcarbonylethylenc;

ethoxycarboryIZiRSIEsMEIIA RIE RHESCBIIHrEHEREHNES - Viderti ON HIEh RTS4R)Y, (C2DE03), BON 2
M(C281ktrutid-rpitdeffe2 8- ) HO(C2 B Zanlky (266), s-_--------- Z [ -\c-"7--_,"--. Ki.ll
(C280-4),N---"-co2me(C276),-NN 3,2335232002E1(C322:2), (C324-5), -N\I'S N-NCO2Me

2

Me04Th -f (W28),4 1(C37), X4
R l
1“<\NI

Rs

wherein, X, 1s NRy4, O or S;

Ry 1s pyridyl, substituted pyridyl, phenyl, substituted phenyl, 5-membered heterocyclic
group, substituted 5-membered heterocyclic group or fused heterocyclic group, wherein the
S-membered heterocyclic group is one containing one or two hetero atoms selected from the
group consisting of N, O and S, and the fused heterocyclic group is quinolyl or indolyl;

Each R, and Rj 15 one independently selected from the group consisting of H; halogen atom;
nitro group; C,-Cps alkyl; C,-Cys alkyl substituted by halogen atom, C;-Cys alkyl, C3-Cos
cycloalkyl, C;-Cys alkoxyl, C3-Cys cycloalkoxyl, Cp-Cys alkenyl, Cs-Cas cycloalkenyl, nitro group,
amino group, C-Css alkylamino group, C3-Css cycloalkylamino group, C;-Cys alkyl amide group,
hydroxyl group, acyloxy or C;-C4 alkoxycarbonyl; hydroxyl group; amino group; C-Cys
alkylamino group; Cs-Cys cycloalkylamino group; Cs-Cocycloalkyl; C;-Cocycloalkyl substituted
by halogen atom, C-Cys alkyl, C;3-Cys cycloalkyl; Cy-Cas alkoxyl, C3-Cys cycloalkoxyl, Cy-Cos
alkenyl, C;-Cys cycloalkenyl, nitro group, amino group, C;-Cas alkylamino group, C3-Css
cycloalkylamino group, C,-Cys alkyl amide group, hydroxyl or acyloxy; aryl; aryl substituted by
halogen atom, Ci-Cps alkyl, C3-Cys cycloalkyl, C,-Cys alkoxyl, C3-Cas cycloalkoxyl, C;-Cys
alkenyl, C3-Cys cycloalkenyl, nitro group, amino group, C;-Cas alkylamino group, C3-Css
cycloalkylamino group, C,-Cys alkyl amide group, hydroxyl or acyloxy, benzyl; benzyl
substituted by halogen atom, C;-Cysalkyl, C5-Cays cycloalkyl, Ci-Cas alkoxyl, Cs5-Cys cycloalkoxyl,
Cy-Cos alkenyl, C3-Cys cycloalkenyl, nitro group, amino group, C;-Cas alkylamino group, C;-Css
cycloalkylamino group, C-Cas alkyl amide group, hydroxyl or acyloxy; Cp-Cas alkenyl; Cp-Cas
alkenyl substituted by halogen atom, C;-Css alkyl, C3-Cys cycloalkyl, C;-Cas alkoxyl, C3-Css
cycloalkoxyl, nitro group, amino group, C,-Css alkylamino group, C;-Cys cycloalkylamino group,

C1-Cys alkyl amide group, hydroxyl, acyloxy or Ci-C4 alkoxycarbonyl; Cs-Cos cycloalkenyl;
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enz N3-N3,<-02 0 (1,v2sm), rp-32/ NO 5:5i -4 If '-- (W28F), The heterocyclic non-nucleoside
compounds of the present invention may be prepared by the following method: = The compounds
(compounds 4i) with XI being NR4 (R4 being H) of the present invention can be prepared according to
the foIIO\Niﬁ@z@hmmbwasﬁbstieqﬂammanoge@%fﬂ ﬂRiEDi@CND MABvE\Hjaldria@ME 200 QRA 11

NH40Ac-Na0A erein: bstltuted he bstituted
cNAOA Yban}!gﬁfr R34 : idyL. ph ”
phenyl, 5-rném gzc c1 heteroc roﬂnﬁnosl%os%ﬁuted% mbered ﬁe(% c;?c ie°Gr alk% UHO or

indolyl, wherein the 5-membered heterocycllc group is a 5- membered heterObycllc grourPcorﬁamlng
one or two hetero atoms selected form N, 0and S; R2is one s@lected frd the groupccé{q&stlng of
C1-C2s alkyh, C€25 dikyll subistitutedby thalogeh atorm@kscz&éikgﬁ% C3C25QMKdXyl, C3-025

;ggLOpa'kme% s RIKBIY GRaGRR SYRIAkENL DI Q. I UP, RTUNR BTQuRs Sz A alkylafino
aryl, benzyl, substituted benzyl, C,-Cs hydroxyalkyl, substituted or unsubstituted heterocyclic

methylene, wherein the substituents on benzyl may be halogen, C;-Cg alkyl, C;-Cyq alkoxyl,
Ci-Cyoalkylamino group, nitrile group, carboxyl or C;-Cy alkoxycarbonyl; and ureido group or
ureylene;

Ry 1s H, aryl, substituted aryl, benzyl, Ci-Cy3 alkyl, substituted C;-Cy; alkyl, C-Cs alkenyl
or C3-Ce cycloalkyl, wherein the substituents on the said aryl or C,-Cy3 alkyl may be halogen
atom, alkoxyl, amino group, alkylamino group or hydroxyl.

In one preferable embodiment of the present invention, the said X; is NRy, Ry is hydrogen
atom or C;-C, alkyl;

_ Ry preferably is pyridyl, substituted pyridyl, thiazolyl, substituted thiazolyl, quinolyl or
indolyl, wherein the substituent(s) of the substituted pyridyl and substituted thiazolyl is one or
two selected from the group of hydroxyl, halogen atom, nitro group, C;-C alkyl, C;-Ca alkoxyl,
phenyl, benzyl and C,-C, alkoxycarbonylamino group; and R, further preferably is 2-pyridyl,
2-thiazolyl, 2-quinolyl or 2-indolyl;

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

0 o R

i

o 1 —CN
Ryis —C-R' —C-0-R' o R", wherein each R’ and R" independently is
hydrogen atom, C,-Cas alkyl, halogenated C,-Cypalkyl, aryl, benzyl, halogenated benzyl, benzyl
substituted by C;-Cyo alkyl, benzyl substituted by C;-Cyg alkoxyl, benzyl substituted by C;-Cyg
alkylamino group, benzyl substituted by nitrile group, benzyl substituted by carboxyl, benzyl
substituted by C;-Cyo alkoxycarbonyl, substituted or unsubstituted hetercyclomethylene; more
I
preferably Ry is —~C~O=R' wherein R’ is C;-Cg linear or branched alkyl, and preferably C;-Cy4
linear or branched alkyl, most preferably ethyl;
In this embodiment, the representative specific compound of the present invention is one of

the following compounds:



cycloalkylamino group, C1-C25 alkyl amide group, hydroxyl, acyloxy or Cl-Ca alkoxycarbonyl; C3-C9
cycloalkyl; C3-C9 cycloalkyl substituted by halogen atom, C1-C,5 alkyl, C3-C25 cycloalkyl, alkoxyl,
C3-C25 cycloalkoxyl, C2-C25 alkenyl, CrC25 cycloalkonyl, nitro group, amino group, CI-C2,5
alkylamino group, C34C25 C\;eloalkylamin(a group, C1-C25 alkyl amide group, hydroxyl or acyloxy; aryl;
aryl substituted by halogenTatom, C1-C257alkyl-C3-C25 cycloalw alkoxyl, C3-C75
cycloalkoxyl, bCZS“aTkemd;(@yﬁgﬁll&m /nitro grounaming 9 i_)___gbiNCﬂC‘ES?%g%;éL inc-) group,
C3-C75 cycloalkylamino&r%up, C1-C25 alkyl amide grou&p, hydroxyl or acyloxy; be,nzyl; benzyl
substituted by halogs o, CI-C,5 alkyl, C3-G25 ¢ ﬁ(ﬁ, C 1 -C25 alkOXyl, C3-C25 cycloalkoxyl,
C2-C25 alken@,\)83é/§gr oalkenyl, nitro g@u ;ani up, CI-C25 alkylamino group, C3-C25
cycloalkylaminosgrou‘p, C:C2 Ig mide grouﬁ, hydroxy or acyloxy; C2-C25 alkenyl; C2-C25 alkenyl
substituted by halogen atom. C%g "“a#lk?}?, C3-C25 cycloalkyl, ﬁéd)?ylS >C3-C25 cycloalkoxyl, nitro
group, amino group, C1-C25 alkylamino group, C3-C25 cycloalkylamino group, C1-C25 alkyl amide
group, hydro>ﬂ/}l1, acyioxy or C:-C4 aéko.%ﬁca{b%t l; C3-C25 cyclpalkenyl; C3-C25 cycloalkenyl
substituted by hAI8gEh Atom. & 1-C o8 AIRGE B2 E B SRRIKTI &Y-C25 alkoxyl, C3-C25 cycloalkoxyl,

arf89een tom,
nitro group, amino@roup, C1-C25 alkylamino group, C3-C,5 cycloalkylamino group, C1-C25 alkyl
amide group,;hydr cyloxy;: R3 i ~1-C25 alkyl.or -C-0-Ri , wherein R' is, C:-C25 alkyl and the
like; Wherelzgl,t %ﬁ%%%u%d%@é%r%r@g%%% a@gﬂgﬁé, 3}n8]§moﬁlef"ﬁ?)){rjx%iﬁlgsﬁe§?m héérh(?cal
Reagent@ostittdehmiadutich Ooidstcsubiatesmhpounde2acanvbessystinesize sobotot dingutdyphior drt of
Org. Chemy;,1973:,388, 354k 1R:the Presence gf N-etybN'-(3-dimethylamino ) Carbogdiimide
chloride (EIS ), N:dN-dime_thE?I pg%idign’e D}I\%Y) a%%l m%e%ﬁléﬁ%%@é, ir%t%?gol\%%%ygf %%I\/IC?AGDI:;IE
acetonitr&HETIOMERAR L BP B tAKY B dikss RisEribdeisthe Hidiing-eeingitdarct-pydeditie, N-methyl
morpholine, trigthydamipe o digthylprepyiatiyiamine. aip: ’o§h€3[@%€99ﬁﬁf<y?,e1ﬁ9@B?é’f@x%ﬁ'id)aﬁ‘xgeﬁpe

compound % is carried out to produce intermediate compound 3. Compound 3 is heated to 120-140C

in the miRiUPEBIA it At Sate Sn SRRt -atib s éﬂﬂ%’#@&ﬁ@’é&%ﬁﬁﬁﬁéﬂ@?ﬂ%ﬂ@%ﬁhg

closing reactipropyl hedtevapoundsoteampotndsowithngd peirgs ofdwiaresent Invention can be
prepared according to the foIIow%r;g chemical reactign equation: Lawesson's Reagent NR51 'VHF R3
|

3411 Wherein the Eawessons reagent is ;g-_l}lﬁ(para-methoxyphenyo-l,3-dithio-2,4-bisulfide,
which is com[l[%(?lrc:ia_I_Iy&ll/%i.lab_l_QC J‘@__ngwesson's reg}ggent is added to the above gbtained compound 3
in the solvent 5f fetrahydrofuran, then hedted and retuxB4F5 Bréath&th&tbmpolitgrardcnithels
compoungsi{cgmponnds Aill) wilyXdzbeing.ROThe pragentinversioncan be-preares, aCGRIGH] to
the following chemical tion egquation; i.ii. . The phasphorus. oxychloride solution including the
above obs'éa%%té%l%%]n% ﬁoéueﬁagl’\% ?@%gal{}%n& ?(1) % gh_jﬂgg& %%(59 @%@tgg%y&%ﬁ"cﬁ ﬂlrg ?:tgﬁ%ffgl}i Md-4iti0 The
compouridkgiwitmiR 3ioenghe@@2ECutantreacbacdordingrtothé doftodnigsttheadidal rasgetion, eguation to
obtain the comnoy s GOZES L 2H --(1/-xi.. 45.The compound 4 can be the
compound 4i,14ii orr@fi‘ir‘.cl %S)ni{? ﬁ%ﬁ%&ﬁﬁ%&%ﬁﬁﬁ#%@s rté)l}(? ekfes%ré)ic rrrCT1i 5%?8?3%%’5@%?1’&
under acidic condition of hydrochloric acid, sulfuric acid etc., the compound 4 is hydrolyzed to obtain
the compound 5. The con Igéio of the reaction may be room temperature or heated to 100C. The

compourdEEd b8 Prepared from tHELEH Foihdisacedbamghes the foliihgrehensicmiradetion
equationgr branched C;-Cy alkyl, most preferably ethyl;

In this embodiment, the representative specific compound of the present invention is one of
the following compounds:
e o) 0
N 1/\\/
Q_<\ f\/ 4 N Nco,E

N N

COEL (C274) and =/ (C324-4),

In still another preferable embodiment of the present invention,

X188 S,



56 Wherein each R' and R" independently is hydrogen atom, Ci-C25 alkyl, halogenated C1-C10
alkyl, aryl, benzyl, substituted benzyl, C1-C6 hydroxyalkyl, substituted or unsubstituted 10
heterocyclomethylene, wherein the substitutent on benzyl group may be halogen, CI-C10 alkyl, C1-CIO
alkoxyl, C1-CE0 aherianino gropp: dyitrile, greup.aaraoxyl or %&d}Q aéi@émlgé;f LI X 50,85 ’|H'

The com %und 5%,1? ransformed into acyl chloride under the condition of oxalyl chloride or thiony
chloride ¥R HANhEHEEM cAIBRE ST BN Wit VAR Sifs saie oHBR twisr g diibsttes et br
aqueousammonidtetel toprodyicerthecsproposnd ydhe, selvent ahtheweastonmayiewhich are
dichlorong%@gp%dek{éyl g@c%ta%%bvga%e .or trtle ixtturg Igereof. The reaction is conducted under alkaline
condition. and the alkaline feagent may B inorganic AaIM e Al BoEs fifT e AIErER Ppbtassium
bicarbonatieylsdditiia edbonatthendodiumybieadbGhate etkoxorotganieralkali guab; asmpyrRdingther
N-methylmorpholing, | tyl ¢k ' mi ne and diethylpropylethylamine etc. =~ Or
the compl‘)%]u nd 7 %gn %g%%gp)g%g%gtr%%ﬁée{c%ing é%tﬁ %%}91 &cg%%l}ﬁg I%eﬁ%y%l oSQvgtlIﬁtﬁqcﬁgr%lilga "ré42tion
equa}tion.SubSWﬁé*Féiﬁ?@%%of‘fib@dﬁﬂ@’?éb&@@ﬁ?pr@ﬁme wompporel ThyCadding AlwGirimdithium
hydride igithe,organic, wj\@m@c@w@um@t@@wML&@&%@%@H&%&W%8&%%@9%;/%0 en

temperature of -20C-25C.  Or the compound 8 can be prepared from the compound 7 according to
the folloviRG cRET AT EatichEh fafioholy! oWHEY!IBX is 2-iodoxybenzoic acid, which is

purchased frovéldpieticbly,Thie-Crignandeeegemds £oh-622:-8M¥t Ok &368,ycloaikyl Grighard
reagent, i.ee.ljesReﬁe(d‘,%-Cg%ngllﬁ/\lwor q3-C C)gcloallcyl. The compound 7 is oxidized to produce
intermediate compou¥1 8.re é%n%%%é reacted to produce the compound 9 by adding Grignard
reagent in solvent of absolute ether or anhydrdus tegrahydrofuran. The compound 4 can also conduct
this reaction instead of the compound 8.  Or th lco;)orpe(un 10 can be prepared from the compound
9 according to the following chemical reaction gguation: Np BX --R2 Toluene/DMS0 910  The
compound 9 can be oxidized to produce the compound 10 by using the active Mn02 in acetone
solution or IBX in the mixed solution of toluene and DMSO etc. Or the compound 19 can be prepared
according to thadallowing Rhamica] rRasianeayation; dResa: kB InABML, T5E RXAHN 2, 40642 R313
active Zrﬁd @ /PPh3 THF 12 Wherein, RI, R7, R3 are defined as same as above, X is halogen.
The synthi&sié 8 the'coMipound 13 can refer to the prior art (,/. Client Soc. Perkin I. 1982, 159-164;
Heterocyclic. IGhenferh®91is 2812068 A cb@pountkiR eaciedord o2 haurs hyaddiaghutyllithium
in organiﬁn%%lrvgln%pafng Qy%c_)&s tﬁgr?héd_r@flérac\ Ogﬁ?t?solgte ether, falfter that, anhydrous zinc chloride is
added to produce ZiNcon. Or, ActiVe ziric Powder is added o tHE o5 T SonEAY o PEHRY oS
tetrahydigsfuidn oeabsolviemthet.inviddingdompdopenti?2 and:theoaboxe mbxtupedtheategandirefluxed
to produge,zin %pb@}%ﬁhen the compound 13 is added and react for 8-24 hours to obtain the
compound 19 in the sdlvent of benzene or toluene and the like, under the presence of the palladium
catalyst (tetrdttrihens/|pHedphife)paisdingan ciane MixtrdpinpaiiabivinGebtatésansutrigheny by
phosphine).  Or the compound 14 and the compound 15 can be prepared according to the following

chemicalreactiop equation: , : I
H-& aHm)gycar onyl; - C-Cy4 alkenyl substituted by C;-C,; alkoxycarbonyl; —C-R' |

O o R
|| —C~-N
\

—C-0-R', R", wherein each R' and R" independently is hydrogen atom, C;-Cys alkyl,
halogenated C,-Cyg alkyl, aryl, benzyl, halogenated benzyl, benzyl substituted by C,-Cjalkyl,
benzyl substituted by C;-Cyo alkoxy, benzyl substituted by C;-Cq alkylamino group, benzyl
substituted by nitrile group, benzyl substituted by carboxyl, benzyl substituted by C;-Cig

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 Cy-Cy



a 0 Wherein, R is C1-C25 alkyl, phenyl or, wherein R' is CI-C25 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 addingZNaH, and the compound 14 is hydrogenated to obtain the compound 15. @r the
compound 16 can| be prepared according to the following chemical reaction equation. RZHLDMA or
DMF * NIQEA(PPH3)20-SR 16y herVWinereinniae comagungt 1 ishecampeuad 4 with R1 beingg.
2-thiazolyl; R2, R3 are defined as same as above; R is CI-C7,5 alkyl or C3-C8 cycloalkyl. The
compouny FFre 4RI RS AN B B v eeespsstmicns inngietioometisdrie Solulion adding
liquid broming.l,'lfh\@x@@6111@91Jd51d41@r@,@lﬁéﬂlﬁ@ﬂ@@&ﬂ&?@@ﬁ%%ﬂﬁ%ﬁﬁ@%&e compound 16 in the
solvent of DMA or DME by addi \ the zincon .and catalyst nickel. Or the compound 19 can be
prepared according 16 the Tolfowing CRERTCAT e AT eH Kot PRB AN PR PPR SN veRI B OHYR\b f
EtOH/H201K 20087Rg deni®undWherein, RI, R2, R3 are defined as same as above. The boron reagent
can be commercially available, e.g. from Sinophann Chemical Reagent Co. Ltd, Aldrich Co. etc. The
synthesis ho the compound 13 can fefes prior art (I Chem. $ rfggn . 1982, 159-164;
Heterocyclie:/Cher. 1991, 2(?) 1003). rop-reagent and the compoungd(13 react for 12 hours to
obtain compound 19 in‘the & ?\%‘) t of methanol or ethanoI(E;?%\%&?mg pattadium catalyst, wétgt@nd

alkali omew or sodium.carbana the compound/z_%cansbe repared according to
the follo al reaction equatic%fgékﬁl mH,THIF RIN NR22- 4@{;1 Wherein, 114
is aryl, substituted ar§PHenzg28€13 alkyl, substitifed: Cl(CIatkyl, C2-C6 alkengben C3G6cygloalkyl,
wherein the sypstituent(s) on the said aryl or CyC1.3 alkyl may be haloge | atom, alkoxyl, amino
group, al min, or hydroxyl; X is geAn - The compou@rresacts for 1 hour at room
temperatmm?\laH in anhydrousmmn solution, and thén hadeed and
reacts for 12 hours & gbtaifC30Mmpdund o = (C306-2), ¥

(C218),
8 F
rISHS]\/\( F‘@‘éﬂ O‘QSI\(
N NTco,E (C375) N"eoEt (03072 NTco,Et
; ( ), £ (C307-3),
OF%S s ‘
7N ]f\( s s
an \ MeO p— A =C
NThcoE (C307-4), @Ng (C319-3), o N];: (C319-4),
OMeS /\(‘ O2N
s S
{ H\]\ ON— H—( | (/ ) <W
NThcogE (C319-5), NI;; (C334-2), = Vo (C334-3),
/NOZS cl
=@ e ¢
B oc e ban'!
NThcoE (C334-4), @N CoBt (C404), J\Nj;;(a (C323-3),
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<1 T asai a=sal
N NTcom (C358), Oﬁ‘ COEt  (C303-1), NThcoEr (0303-2),
MeC
D am ON T Ho—7 N T
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S -\ N . PN N
(\-‘«B/L;S\\ \ZONH——\ , (_(ﬁ}\qj f
- (W268-1), Ph (C357), TONH, (C267),



Generally TLC is used to detect the completion degree of the reaction. After the reaction completed,
the reaction is typically quenched with ice-water, and the resultant mixture is extracted with ethylether,
ethyl acetate, dichloromettume, trichloromethane etc., and washed with 59/6 hydrochloric acid, water,
saturated brine in sequence, then dried ,\/é?dw, vent is removed under reduced pressure at low
temperat@?q%\h@aﬁrﬁkproduct is obtainérd thro @O olumn chromatography and is identified by the
methods uctear magnetic resonance (MIR),mass spectrum and the\in/éT\A;JThé present invention
provides an antivifal Pharm&cétical composition, which dérm&nd)one or more ofttEcabo(e281).
heterocycfi nucleoside compounth'v& ompounds, and may further contains
phanna.&ﬂ%%@;f@nggnventional adjuvant;su }s eicipient, disintegrant;santi-oxidant; sweetening
agent, coating agent-etc.. Advantageous Effect/ QEQe present inventioh ¢€s and synthesizes a
1.find of new heterdcyclic foh-Yitidleoside antiviral agents GaRfthlean effectively inkibit théG2pteation
of influenza viras,the DNA replication of hrepatitis-B virus (HBV), and the-formati “HBsAg and
FIBeAg. Kes, :ﬂpounds can be use&'\f.é’r‘th reparation of medica 'nf?fﬁ tre ing viral diseases,
and may overcome the diggdyantages of the k n\nuclq@sjgg_szgrugs, including ytotoxicé%ér?nd the
requiremeaqt of other drugs having different structure against the drug-resistant virus variants i duced
by Iong-té&mmqeu@ion. The structurmmg [ unds according@;he' ion is relatively simple
and easy to be prep red,%liggc%ption e 'ra . Fi(gazl is the \”ﬁa of the inhibition ratios
of DHBV-DNA level in diickS&fm of the treating group ahd’that of the control gfStp with3dtab):
infection, aftergh ck hepatitis B virus infect were orally (intragastric) administrated. Best
Mode of ﬁé‘rﬁygntion The present in\ﬁgg}ﬁ& | bée further describeWQWn with the
following specific ex&fiples(Ba24h® present inventiGivi¥not (W8 thereto, Prepafatibn Exaamples

In the following preparation examples, NIVIR was measured using Mercury-Vx 300M produced by
Varian, aﬁ@j}?@% alibration was: SH/C 7.26/77.0 ppm (CDC13). I;]e'feaggﬁts were provided
mainly by Sla i Chemical Reage@ft/@@%é_ " purification dtane-pro were performed
mainly with columig chfomagegraphy o “silita)gel (200-3 jgﬁ h). And thé t of %@& icaaq?%l used
in column chromatography was coarse hollow (ZLX-1U, which’was produced by the Branch 0
Qingdao Haly; “»}Z@ﬂical Plant. Preparation Example 1: 10, [ E-DC. DIAAP -NI000 DM-II1H NI-12
HO ... LN 2 m é]}@ Na0A01-<N) 002 El Thecompoundl.1(3.3mm

%, -ethyl-N-(3-dimethylaminopropyl)carbodiimidehydrochloride(EDC)
N,N-dimethyl pyridine (DMAP) (0.3mmol) and molecular sieve were mixed, and cooled in ice bath
(0C). Then F.(5mL, ridine (4.5mmol) were added sequentially. The completion degree of the
reaction Wagit"\éaéc}f(%%r%%’%ﬁlgcr}?&ﬁ%(ﬁ e Srgggczt%nﬁ ev%?sgségr?ng\%?gﬁsfﬁte }rgevaeefilcgﬁ SURitASARARE SHRE with
water (28m 9! lextracteadbpith EtOAC (25mL). The solvent was removed completely by concentration.
Then the compauad s cbiainerby separaiondivenal semn shiomajoarapliy wit pepileur

ether/ethyl acetate (volume ra :1). Then the compound 3.1 was ed with ammonium
acetate E34IPEASRAA BrrRRdmededhimicdcstnechean e resoiametraierheated to 130t. The completion
degree of the reactionowas tracked by TLC. Then thg regction solution was cooled to room
temperaturé @ di 1 water(50ml), extragtediwith ethy)agetate(5AmY The,solvent was
removed completely by Gonegntratiam Then thecopiporind 4i.1 was obtained ty/separation through
column chrgmatography with petroleum ether/ethylaacetate (volume ratio 1:1).  fexcept
pyridine-2-carboxylic acid was replaced by the substituted carboxylic acid (comébund 1) listed in the
following. tabféharththe compound 2.1 was replaced by various compound 2, the following compounds

were Syntheiizlqg E%{‘EsﬁSﬁk@?tﬂ&?éﬁoﬁly%%ﬁf%%%\?%&’é%%%% ]p:henyl, 5-membered heterocyclic

group, substituted S-membered heterocyclic group, quinolyl or indolyl, wherein the 5-membered

heterocyclic group is a 5-membered heterocyclic group containing one or two hetero atoms
selected form N, O and S;

Ry is one selected from the group consisting of Cy-Css alkyl; C,-Cas alkyl substituted by
halogen atom, C;-Cys alkyl, C;-Cys cycloalkyl, C,-Cys alkoxyl, C3-Cas cycloalkoxyl, Cyr-Cys

alkenyl, C;-Cys cycloalkenyl, nitro group, amino group, C;-Cys allcylamino group, Ci-Cas
8



Compound 4i Compound 1 Compound 2 Structure formula of compound 41 NIVIR (CDCI3, MO MHz)
data C~73 -N COO H Et020." " NH: HCI /2-1, Jr .97(d, 1= 6.6 Hz, 6H), 1.42 (t, J = 7.2 Hz, 31-1),
2.06 (rn, 11-1), 2.88 (d, | = 7.2 Hz, 2H), 4.39 (q, | = 7.2 Hz, 2H), 7.31 ,= 9.0 Hz, 1H), 7.83 (., .1=7.8
Hz, TH).82dtalkgiemae zroud), 8.53 (el iz, $HNC3Ydbe? yIEOAGKy QorNH, & GIkb N cathOA(1, 1=

6.6 Hz. %}')Cg-c@élgaﬂcﬁ;?@g-ugcygigbllgypgug&ituted by halogen atom, C;-Cjs alkyl, C3-Cys cycloalkyl,

C-Cys alkoxyl, C;3-Cys cycloalkoxyl, Co-Cys alkenyl, C3-Cos cycloalkenyl, nitro group, amino
group, C,;-Cys alkylamino group, C;-Cys cycloalkylamino group, C;-Cs alkyl amide group,
hydroxyl or acyloxy; aryl; aryl substituted by halogen atom, C,-Cys alkyl, C3-Csys cycloalkyl,
Ci-Cys alkoxyl, C3-Cys cycloalkoxyl, Cy-Cys alkenyl, C;-Cas cycloalkenyl, nitro group, amino
group, C;-Cys alkylamino group, C;-Cas cycloalkylamino group, Ci-Css alkyl amide group,
hydroxyl or acyloxy; benzyl; benzyl substituted by halogen atom, C,-Cas alkyl, C;-Cyscycloalkyl,
Ci-Cys alkoxyl, C;3-Cys cycloalkoxyl, Cy-Cys alkenyl, Cs-Cos cycloalkenyl, nitro group, amino
group, C;-Cys alkylamino group, C;-Cys cycloalkylamino group, C;-Cys alkyl amide group,
hydroxy or acyloxy; C,-Cys alkenyl; Co-Css alkenyl substituted by halogen atom, C;-Cys alkyl,
C3-Cys cycloalkyl, C;-Cys alkoxyl, C3-Cas cycloalkbxyl, nitro group, amino group, C;-Cos
alkylamino group, C3-Cys cycloalkylamino group, Ci-Cys alkyl amide group, hydroxyl, acyloxy
or C)-C4 alkoxycarbonyl; C3-Cas cycloalkenyl; Cs-Cyscycloalkenyl substituted by halogen atom,
Ci-Cas alkyl, Cs-Cas cycloalkyl, Ci-Cas alkoxyl, C;-Cys cycloalkoxyl, nitro group, amino group,
C1-Cys alkylamino group, Cs-Cascycloalkylamino group, Ci-Cypsalkyl amide group, hydroxyl or
acyloxy;
]O]

Rais H, C;-Cpsalkyl or —C~0O-R' wherein R’ is C1-Cys alkyl and the like;

Wherein, the compound 1 is commercially available, for example, from Sinopharm
Chemical Reagent Co. Ltd. and Aldrich Co. etc. The compound 2 can be synthesized according
to prior art of J. Org. Chem. 1973; 38; 3571.

In the presence of N-ethyI-N’—(3-dimethylaminopropyl) carbodiimide chloride (EDC),
N,N-dimethy! pyridine (DMAP) and molecular sieve, in the solvent of DMA, DMF, acetonitrile,
dichloromethane or tetrahydrofuran, and under the alkaline condition of pyridine, N-methyl
morpholine, triethylamine or diethylpropylethylamine etc., the reaction of the compound 1 and
the compound 2 is 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 41 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:



(s, 1H), 7.21 (t, J = 7.2 Hz, 1H), 7.26 (t, J = 7.2 Hz, 1H), 7.48 (d,-3.3 Hz, 1E), 7.56 (d, J =7.8 Hz, 1H),
10.90 (br, 1H). 8 0.94(d, J= 6.6 Hz, 6H), 1.36 (t'/ = 7.2 Hz, 3H), 1.92 (m, 1H), 2.75 (d, J = 7.2 Hz, 2H),
4.35(q, | = 6.9 Hz, 2H), 7.50 (t, =7.8 Hz, 1H), 7.64 (t, =6.9 Hz, 1H), 7.79 (d, 1=7.8 Hz, 1H), 7.94 (d, J
=8.4 Hz, 1H), 8.23 (d, J =8.1 Hz, Hi), 8.42 (d, 18.4 Hz, 1H). 80.95m, 6H), 1.70 (m, 5H), 1.96 (m, 2H),
3.20 (m, 1H), 4.37 (t, 2H), 7.36 (dQH) .%D(qlay;ggo%%.g,eoa bs, 1H). Prgparation Example 2: --"<"?-i--'L
\17."L.,02tt 3.1co2Et 4ii.l1 T e/éb g{nd 3—1—(@—6mme§-)—aﬂ . d L%wﬁ;%&%eagent (0.9mmol) were
mixed, then after adding THE: (BmL)}; heafed and réfilixed. The completion degree of the reaction was
tracked by TLC. Subsequently the remction solution was cooled to rogm t%?nperature, and
concentrated to remove the solvent completely The compound 411.1 was obtained by separation
through columateeim atiog fagpiasseiths petesieuin Sthdrigpayd-acehate protymd Btialdol), 4-bifukbdpt
pyridine-2-, li ' e Yy tituted carboxylic acid (compound 1) listed in the
following tfﬁgg}g% ?ﬁ’ﬁﬁx@ ngég.%gglv%a?s Irtggljf:%geé%/é?h% %ﬁ‘%%nltsc%?cﬁiggutﬁg} g,etﬁ[éo\‘/’g)r%%%med
compoundcsreaeibe Lymthe sptuenbyftiea duitie fwethdlicadintepandtiofl wsedntploaduThée teefoliowing
target comppunds were synthesize by the same method as preparation example 2: compound 4ii
compound 1 compound structure formula of compound 4ii H- -s"--- -- /,.---\1, C2=t 111 NMR (CDC,
300  MHz) dAECHEBYIcempeiadsA gy 1 35 heine=0 phihgLramnt inyanian rpHbSPEed - 7.2
Hz, 2H), 4.3%d6kdiftg todtdZoRbYing 2BethiChFRdctitin ddihti6:b9 (t, J. = 1.8 Hz, 1H), 8.17 (d"/ = 7.5 Hz,

C290 /H----\" 7,-000H --N t02cNH2 HCI 0.--.:-., ~ 1H), 848 (d, J -- 4,2 Hz, 1H). 60.99(d.6H),1.99(m,
O R2 POC]3 R R2
I X - "L
R N™ "Ry Ry
3 4iii

The phosphorus oxychloride solution including the above obtained compound 3 is heated to
100-130°C and reacted to produce the compound 4iii.
The compound 4 with Rj being CO;Et can react according to the following chemical

reaction equation to obtain the compound 5:
CO,H

\ COzEt  LiOH, MeOH, H,0 N

/ig\ B ,/Qig\

R1/<X1 Rz R1 X1 RZ
. 5

The compound 4 can be the compound 4i, 4ii or 4iii.

Under alkaline condition of lithium hydroxide, 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 100°C.,

The compound 6 can be prepared from the compound 5 according to the following chemical

reaction equation:
COOH COXR'R"
N 1.(COCl),, CH,Cl N
/(‘g\ ( )2 CHoCly u \
R >y "Rz 2. RXR" R Re

5 6

Wherein each R’ and R"" independently is hydrogen atom, C;-Cys alkyl, halogenated C;-Cyq
alkyl, aryl, benzyl, substituted benzyl, C,;-Cq hydroxyalkyl, substituted or unsubstituted
10



1H), 3.15 (d, 2H), 3.96 (s, 3H),7.46(d,11-).7.86(d, | H). W28 4>.-- 1I/./CO OH ----N MeO2C.NH2 ,IC:'
0(1)-'1 .~->"-. ,COOMe --'--—-, N C398-2 D020.NH2 '4C1 dj.~- .-, 6 |.04(d, 1 = 6.6 Fiz, 6H),
1.28(t. J = 7.2 Hz,3H), 2.02 (in, 1H), 3.16 (d, 1 = (t'1 = 6.9 Hz, 1H), 7.21(m, 2H), 7.62 (d"l = 8.1 Hz,

1F1), 10. ferodskibin &B8AGNY; (66RHthe sibstitaest odNAEE group nfay e BatouenYekl-c hiyNtaEl z
v Ci-Cypalkoxyl, C1-Cpalkylamino group, nitrile group, carboxyl or C;-Cyq alkyloxycarbonyl; X

is O or NH.

The compound 5 is transformed into acyl chloride under the condition of oxalyl chloride or
thionyl chloride etc, and then acyl chloride is reacted with various alcohols, various substituted
amine or aqueous ammonia etc. to produce the compound 6. The solvent of the reaction may be
dichloromethane, ethyl acetate, water or the mixture thereof. The reaction is conducted under
alkaline condition, and the alkaline reagent may be inorganic alkali such as potassium carbonate,
potassium bicarbonate, sodium carbonate or sodium bicarbonate etc., or organic alkali such as
pyridine, N-methylmorpholine, isobutyl chloroformate, triethylamine and

diethylpropylethylamine etc.

Or the compound 7 can be prepared from the compound 4 according to the following

chemical reaction equation:

OH
\ {OzEt LIAH, THE N‘S:
A\ A
R1/<X1 Rz Ri™ox{ R
7

4

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 -20°C-25°C.

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

chemical reaction equation:

HO

OH H R
',“{ IBX /E \ RMgX,Et,0 N
R A R R TRy R A R
L ¢ 2 Toluene/DMSO 1 Xy 2
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-Cg
cycloalkyl. The compound 7 is oxidized to produce intermediate compound 8. The compound 8§
reacted to produce the compound 9 by adding Grignard reagent in solvent of absolute ether or
anhydrous tetrahydrofuran. The compound 4 can also conduct this reaction instead of the
compound 8. ;

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

chemical reaction equation:



51.02(d, J = 6.6 Hz, 6H), 1.36 (1"l = 7.2 Hz, 311), 2.06 (m, 1H), 3.18 (d, J = 7.2 Hz, 2H), 4.45 (q, 1=
6,9 Hz, 2H), 7.53 (t, 1=7.8 Hz, 1H), 7.71 (t., 1 =6.9 Hz, 1H),7.80(d, J =7.8 Hz, 1H); 8.08(d., J =8.4 Hz,
1H),8.22(d.,J =8.1Hz, 1H),8.38(d, J -8.4 Hz, 1H). C289 )1-- COON Et.07cNH2 HD 07

,<----N(;,5--)(z------r- \'la, 2 8 0.98(d, JH%G 6 Hz. 6H), 1.40 (z, j = 7.2 Hz, 3H), 1.97 (m, 1H), 3.11(d, J =
7.2 Hz, 2H), 4.45 (q, 1= 6.9 Hz, 2H), 7 @3H)792(m 2H)g B C\A,"\,.J-,-i-in N-
Et020NH2 HCI 0.-'--- §-----. .7 ----);w L Hz 6H), 1.41 (t, J = 7.2 Hz, 3H),

1.98 (m, 1H), 3.13 (d, 1 = 7.2 HZ, 2H)Xz1 4% (qqu:m/Emsosz 7. %(d 21l = 5.1 Hz, 12 = 4.8 Hz, 1H),
8.24 (d 1= 8.1 Hz, 1H), 8.62(d, J =4.8Hz,1H),9.09(s, 'ED. C290- 315\I)\--Ca pH b Eto2c, NH2 HCI cy-T,

IN\/)-4
)The compound 9 can be oxidized to produce the compound 10 by using the active MnO, in

acetone solution or IBX in the mixed solution of toluene and DMSO etc.

Or the compound 19 can be prepared according to the following chemical reaction equation:

R. S
oy __1-nBuLi, THF 2\§_)/Br Rs
1 N N
2.ZnCi2 \
R 13 /i
12 RZnX & - R1/ks Re
active Zn Pd(OAc),/PPhy
RX 19
THF
12

Wherein, R, Ry, R are defined as same as above, X is halogen. The synthesis of the
compound 13 can refer to the prior art (J. Chem. Soc. Perkin I. 1982, 159-164; Heterocyclic.
Chem. 1991, 26, 1003). The compound 12 reacted for 0.5 -2 hours by adding butyllithium in
organic solvent of anhydrous tetrahydrofuran or absolute ether, after that, anhydrous zinc
chloride is added to produce zincon. Or, active zinc powder is added into the organic solvent of
anhydrous tetrahydrofuran or absolute ether including compound 12 and the above mixture is
heated and refluxed to produce zincon. And then the compound 13 is added and react for 8-24
hours to obtain the compound 19 in the solvent of benzene or toluene and the like, under the
presence of the palladium catalyst (tetra(triphenylphosphine)palladium, or the mixture of
palladium acetate and triphenyl phosphine).

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

chemical reaction equation:

o]

R
XH o _R
N r NaH,THF,0°C 10%Pd/C N
A + EtOng R ' ' N \
LB EtO” > ;o\ /
Ry R, R1/QX1 R,  HaMeOH R1/<X1 Ry
14 15

8 20

I
Wherein, R 1s C;-Cys alkyl, phenyl or “‘C‘O‘R', wherein R' is C,-Cys alkyl etc. The
compound 20 1s commercially available, e.g. from Sinopharm Chemical Reagent Co. Lid,
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.



\\)._SN-----. c32Et 8 0.95(d. 1 = 6.6 Hz, 6E). 1.38(t, J =7.2Hz,3H), 1.94(n-1H)1.10 (d, J = | 7.2 ii7, 2H),
4.38 (9, 1=7.2 - _Hz, 9H), 7.75 (dd, | = 4.8 Hz, 2H), 8.63 (d, 1 =4.5FIz, 1H). C306-3
OHEts)2cNH2HCi1 ,-- C,*-C,00H0- "= \N/.=-- --- OH,..,-8 1.02d, J - 6.6 Hz, 6H) ,-,
NNOO2Et2.05{mt11 BB a8(66 Lan Be-piRitdd aRb) drdOdohd STz Rtdhn it Febledon Bibdidz, 1H),
7.49 (d, J = 3.3 Hz, 1H), 8.16 (d"l = 4.5 Hz, 111), 11.72(bs, 1H). C306-2 Eto,cNH2 HC ,,K1-COOH

ce.--, HO/ - -0 /1:|:<8 0.94 (d, 1= 6.6 Hz. 6H), 1.4B4(t, J = 7.2 Hz, 3H), ./ 1.93 (m,1f}). 3.8 (d, -
7.2 Hz, 211)44;2 72|§z 2H), 7.67 (m. 2#78.06 (d, 1 = 7.5 Hz, 1H).
NS - RZnl,DMA of Znl DMA or DMF 7/Qx1 R,
\ X1 2 NICI2(PPha)y
Br 18 6

Wherein, the compound 17 is the compound 4 with R, being 2-thiazolyl; Ro, Rj are defined
as same as above; R is Ci-Cps alkyl or C3-Cg cycloalkyl. The compound 17 reacted for 24 hours
to produce compound 18 in dichloromethane solution 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 compound 19 can be prepared according to the following chemical reaction equation:

Ra
Ro~rSN_-Br Pd(PPha), /z‘&
RyB(OH), * \S\,z/ - R Ng7TTR
EtOH/H,0/K,CO;,
Rs 19
13
Wherein, R, Ry, Rsare defined as same as above. The boron reagent can be commercially
available, e.g. from Sinopharm Chemical Reagent Co. Ltd, Aldrich Co. etc. The synthesis
method of the compound 13 can refer to the prior art (J. Chem. Soc. Perkin I 1982, 159-164:
Heterocyclic. Chem. 1991, 28, 1003). The boron reagent and the compound 13 react for 12 hours
to obtain compound 19 in the solvent of methanol or ethanol by adding palladium catalyst, water

and alkali of potassium carbonate or sodium carbonate.

Or the compound 21 can be prepared according to the following chemical reaction equation:

R, 2.RX

Rs
R, N
N 1.NaH, THF ) -&
R1"</ 1 R1/QN . R2
N R,

4i 21

Wherein, Ry is aryl, substituted aryl, benzyl, C,-C; alkyl, substituted C,-C3 alkyl, Cy-Cq
alkenyl or C3-Cg cycloalkyl, wherein the substituent(s) on the said aryl or C;-C3 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.



\,,.0hs HP NN'CO2E.: C218 V/r-COOH -N  "NI-12 HCI 0j-,,,, fl -N==-.=--\ Li \ -/---- 8 0.98 ( d, .1 = 6.6 Hz,
6H), 1,93 (m, 1H), 2.74 (d, .1" = 7.2 Hz, 2H), 7.28 (g, 1 = 5.7 Hz, 2H), 7.57 (s, 1H), 7.77 (t, 1 -- 7.8 Hz,
1H), 8.14 (d, 1 = 8.1 Hz, 11-1), 8.59 (d, J = 4.8 Hz, 1H). C375 Eto ¢, , NH HO! Br.,s,2 ,,

11>-COOHO @ehéﬁa'ﬁy Br 85z uskd (- 0ddee 28 107 @e rggoﬁl_ge :l'e%é&ton] Aftgl H%e i:}é'_gl’l&loo(m
1H)." 3.15(d, J = 7.2 Hz, 2H) 4.42(q, J = 6.9 Hz, 21-i), 7.74 (s, 1H). C307-2 -/ ---\ F---(28--cooH Eto2c;

NH, HD epmpictes, the. reACoR. a»csfpmaliz@zﬁtc@m%/(m lQe-\ﬁaﬁiHZ%r@H)hd 3&1@%@ iz, i31-1),

%\95 (n, g‘)ﬁx)ac%eggw(i% ethy7le%1€:1 e%HP ace?% Chlc:‘!hlorome anzeH ic T%ZO et zt"l)e e7tc88agg w%ls_,{})edc\x%?h? SR

5% hydrochloric acid, water, saturated brine in sequence, then dried, and the solvent is removed
under reduced pressure at low temperature. The final product is obtained through column
chromatography and is identified by the methods of nuclear magnetic resonance (NMR), mass
spectrum and the like.

The present invention provides an antiviral pharmaceutical composition, which contains one
or more of the above heterocyclic non-nucleoside compounds as active compounds, and may
further contains pharmaceutically conventional adjuvant, such as excipient, disintegrant,
anti-oxidant, sweetening agent, coating agent etc..

Advantageous Effect

The present invention designs and synthesizes a kind of new heterocyclic non-nucleoside
antiviral agents, which can effectively inhibit the replication of influenza virus, the DNA
replication of hepatitis B virus (HBV), and the formation of HBsAg and HBeAg These
compounds can be used for the preparation of medicaments for treating viral diseases, and may
overcome the disadvantages of the known nucleosides drugs, including cytotoxicity, and the
requirement of other drugs having different structure against the drug-resistant virus variants
induced by long-term medication. The structure of the compounds according to the invention is

relatively simple and easy to be prepared.

Description of the Drawine

Fig. 1 1s the comparison of the inhibition ratios of DHBV-DNA level in duck serum of the
treating group and that of the control group with viral infection, after the duck hepatitis B virus

infected ducks were orally (intragastric) administrated.

Best Mode of the Invention

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

Preparation Examples

In the following preparation examples, NMR was measured using Mercury-Vx 300M
produced by Varian, and the NMR calibration was: 8H/C 7.26/77.0 ppm (CDCl3). The reagents
were provided mainly by Shanghai Chemical Reagent Co., Ltd. The purification of the products

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



-8 --V---—- - Et50.94 (d, J = 6.6 Hz,
\/2,-00017 Eto,cNH2 Ha c3,--., .------ oo F o 17--8 --V----17 C r-7 (\\NJ Nco, _
6H), 1.38 (t, 1 = 7.2 Hz, 3H), 1.94 (n, 1H), 3.08 (d"./ = 7.2 Hz, 7H), 4.37 (g, 1 =8 72 Hz, 2H), 7.06 (in,
11-1), 7.33 (in 1H) 7.63 (n, 2H). C307-4 /-(,\ ---- , ,.----,c0081 at02cNH2 NCI 1 0.-",, ,...----- .F/MH

""" 7-- ]6 1 5 or ( g7323H )V?\;l% 97&/\2_
e SR s el T e BT e

me0--ci,\.2! gﬁ?—?de%é’@ REESingdao Hayan enigemica It 5 0.97 (d. 1 -= 6.6 Hz, 6H), 1.41(t,J
-7.2 Hz,3H), 1.96:fm3libr1)x3:0914d. J = 7.2Hz,2H),3.82(s,3H),

O. -
i P Y
= \ N
o +)\/LKKCOQEt EDC, DMAP {/\i/k A NH,OAc, NaOAc‘QN/\( )
N

SN NcooH NH.Hol | DMF | N COeE
2 = CO,EL
1.1 2.1 3.1 4L 2
The compound 1.1 (3.3mmol), the compound 2.1 (3mmol),

N-ethyl-N‘-(3—dimethylaminopropyl) carbodiimide  hydrochioride (EDC)y  (3.3mmol),
N,N-dimethyl pyridine (DMAP) (0.3mmol) and molecular sieve were mixed, and cooled in ice
bath (0°C). Then DMF (5mL), pyridine (4.5mmol) were added sequentially. The completion
degree of the reaction was tracked by TLLC. After the reaction was completed, the reaction
solution was diluted with water (25mL), extracted with EtOAc (25mL). The solvent was
removed completely by concentration. Then the compound 3.1 was obtained by separation
through column chromatography with petroleum ether/ethyl acetate (volume ratio 5: 1). Then the
compound 3.1 (0.6mmol) was mixed with ammonium acetate (NH4OAc) (15mmol), sodium
acetate (NaOAc) (30mmol) and heated to 130°C. 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
chroniatography 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 'H NMR (CDCl;, 300 MHz) |
4i 1 2 of compound 4i - data

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

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

Et0,C._ NH, HCI H o 1H), 2.88 (d, J = 7.2 Hz, 2H),

C273 @/“‘COOH O]/; \/\:>_ﬁ<N\”/\\/ 439 (g; J= 7.2 Hz, 2H),y 7.31

=N PR N NTeog | (6J=9.0He, IH),‘7.83 (t, J=

) 7.8 Hz. 1H)8’>8 J =128

Hz, 1H), 8.5 d]—4”H7

1H).

E10,C._ NH,HCI . . 6 1.04(d, J= 6.6 Hz. 6H). 1. 44

3110 o Ol ot U 6 T = 72 He 3H), 202 (m,

= }\ L~ W Thcoer | 1H), 294 (d. =70 Hz, ZH’)\

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




4.40(q, J = 7.2 Hz,2H), 6.91(d,J -=8.7Hz.2H), 7.85 (d, ,T = 8 4Hz , 2H). C319-4 MeR Eto2s"
,..NH2HCI 11 oc,-,....", meo s, CO2Et 8 1.00 ( d, J= 6.6 Hz, 611), 1.44 (t,J - 7.2 Hz, 31-1), 1.99 (m,
1H), 3.13 (d, J = 7.2 Hz, 2H), 3.87 (s, 3H), 4.43(q, ,./ =7.2 Hz,2H), 6.95(d, J -8.4Hz,1H), 7.34(t,l
=8.4Hz,1H), 7.49(d, / =7 8Hz,111), 7.52 (s, 114) C319-5 ome z /MU.(q , {¢QOH HIOZC NH2 19~ 7-L
o--. OMe --4s---7 %/|".--i,T7\ ,_/\" |-- -N11CO2E1 8 0.99 (d, J = 6.6 I—|12;,155H)361 BARE=T2HzZ, Lﬂ:ﬁ

2.03(m,1H), 3.14 (d,|1 = 7.2 Hz, 2H),3.99 (s, 3H), 7.48 (d, J =3.3 Hz, 1H), 7.56
(d, J =7.8 Hz, 1H), 10.90 (br,
1H).

8 0.94(d, J = 6.6 Hz, 6H), 1.36
(t, J = 7.2 Hz, 3H), 1.92 (m,
1H), 2.75 (d, J = 7.2 Hz, 2H),

o | FC R v~ | 4.35(q, J = 6.9 Hz, 2H), 7.50

C323-2 e o%\ //—Qr‘\\h,h\co;a (t, J =7.8 Hz, 1H), 7.64 (, J

=/ =6.9 Hz, 1H), 7.79 (d, J =7.8

Hz, 1H), 7.94 (d, J =8.4 Hz,

1H), 8.23 (d, J =8.1 Hz, 1H),
8.42 (d, J=8.4 Hz, 1H).

. Et0,C._NH, HCI N N COEt 1 60.95m, 6H), 1.70 (m, 5H),

COOH NI 1.96 (m, 2H), 3.20 (m, 1H),

C305-2 EN»/ ° OIO Es NLO 437 (1, 2H), 7.36 (d, 1H),

7.80(d, 1H), 11.10(bs, 1H),

=y
2

%
=z

Preparation Example 2:

) 7
Lawesson's Reagent \ )
R N7 ~CO,Et =N {
T /
{ =N H HE N
3.1 . COoEt
4ii. 1

The compound 3.1 (0.6mmol) and Lawesson’s reagent (0.9mmol) were mixed, then after
adding THF (5mL), heated and refluxed. The completion degree of the reaction was tracked by
TLC. Subsequently the reaction solution was cooled to room temperature, and concentrated to
remove the solvent completely. The compound 4ii.1 was obtained by separation through column
chromatography with petroleum ether/ethyl acetate (volume ratio 3:1).

Except pyridine-2Z-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 componnd 2 structure formuta '"H NMR (CDCl, 300
4ii 1 of compound 4ii MHz) data
6092 (d,J=6.6 Hz, 6H),
135 (t, J = 7.2 Hz, 3H),
EtO,C.__NH, HCI

= ' == s 1.94 (m, 1H), 3.07 (d, J =
290 Q'COOH O;i W ]f\( 7.2 Hz, 2H), 4.36 (q,J = 7.2

NN coE | hy oMY, 7.22 (1 U =5.1 Ha,
1H), 7.69 (, J = 1.8 Hz,
1H), 8.17 (d, J = 7.5 Hz,




4.43 (q, J = 7.2 Hz, 2H), 6.98(d, 1 =8.4Hz,1E), 7.07(t,1 =7.5Hz,1H), 7.35(t, J =8.1Hz.1H), 8.45 (d, J

=7.811z , 1H). C334-2 02K-0-\ cooP Eto2cNH2 HCI I (t- ... .. S.7 02N1\ -conEt-80.99 (d, J=6.6
Hz, 6H), 1.42 (t, J = 7.2 Hz, 3H), 1.98 (m, 1H), 3.14 (d, .1 = 7.2 Hz, 2H), 4.42 (q,/ = 7.2 Hz, ZH), 8.08
(d, I=6.9Hz, 2H), 8.25 (d, j = 6.9Hz, 2H). C334-3 0211\;, c :HOOON E{G2P- g WHZH 04 T ~)-..
02N ::/%;,-e-rym: 00261 a 0.96 (d} | = 6.6 Hz, 6I-1), 1.40 (t, J = 7.2 Hz,13H), 1.95 (m, 11-1), 3.11/(d, J --
7.2 Hz,12H), 4.38 (q;, 1=7.2 Hz, 2H)ys6.08 (tJ-= 8.1Hz, 1H) 8c2buft, 1/ 7cbbiz,(@H)B.68 {8, TH)| NO 2
(- ".I7\cooH,Bay:. N I—E HLooon NO2 /S:--7 997/81.04 ( ;- 6.6 HZI6H); 1.40(bd -3 2K 2,:3H),
2.00(m, 1H), 3.17 (d, ./= 7.5 Hz. 2H), if.?@(q, Je7R iz H),/\?\.66 (n?%ﬁ)ﬂ@%d(dl}@— 7.8z, 1H).

C328-2

H

N
mCOOH

EtO,C.__NH, HCl

of

(\(// \\L/\(

N7 Co,E

6 1.04(d, J = 6.6 Hz, 6H),
1.28 (t, J = 7.2 Hz, 3H),
2.02 (m, 1H), 3.16 (d, J =
7.2 Hz, 2H), 4.34 (q, /= 6.9
Hz, 2H), 6.94 (s, 1H), 7.10
(t, /=6.9 Hz, 1H), 7.21(m,
2H), 7.62 (d, J = 8.1 Hz,
1H), 10.17(br, 1H).

C340

7 N—COOH
=

Et0,C.__NH, HC!

o)

s
azeli
(__/CEAN COLEL

§ 1.02(d, J = 6.6 Hz, 6H),
1.36 (t, J = 7.2 Hz, 3H),
2.06 (m, 1H), 3.18 (d, J =
7.2 Hz, 2H), 4.45 (g, J = 6.9
Hz, 2H), 7.53 (t, J =7.8 Hz,
1H), 7.71 (, J =6.9 Hz,
1H), 7.80 (d, J =7.8 Hz,
1H), 8.08 (d, J =8.4 Hz
1H), 8.22 (d, J =8.1 Hz,
1H), 838 (d, J =8.4 Hz,
1H).

J
J
J
J

C289

EtO,C.__ N, HCI

A

@—«SJY

CO,Et

6 0.98(d, J = 6.6 Hz, 6H),
1.40 (t, J = 7.2 Hz, 3H),
1.97 (m, 1H), 3.11(d, J =
7.2 Hz, 2H), 4.45 (¢, J= 6.9
Hz, 2H), 7.38 (br, 3H), 7.92
(br, 2H).

C290-2

5 COOH
(N}

EtO,C.__NH, HCI

o)

8 0.98(d, J = 6.6 Hz, 6H),
141 (t, J = 7.2 Hz, 3H)
1.98 (m, 1H), 3.13 (d, J =
7.2 Hz, 2H), 4.41 (g, J = 7.2
Hz, 2H), 7.35 (dd, JI = 5.1
Hz, J2 = 4.8 Hz, 1H), 8.24
(d, J = 8.1 Hz, 1H), 8.62(d,
J = 48Hz, 1H), 9.09 (s,
1H).

C290-3

N
Ny CooH

Et0,C.__NH, HCI

o\

8 0.95(d, J = 6.6 Hz, 6H),
138 (t, J = 7.2 Hz, 3H),
1.94(m, 1H), 3.10 (d, J =
7.2 Hz, 2H), 4.38 (g, J= 7.2
Hz, 2H), 7.75 (dd, J = 4.8
Hz, 2H), 8.63 (d, J =4.5Hz,
1H).

C306-3

OH

/) —COOH
G

EtO,C__NH, HCI

6 1.02 (d,J= 6.6 Hz, 6H),
1.43 (t, J = 7.2 Hz, 3H),

2.05 (m, 1H), 3.18 (d, J =




~-.\-/'NI -19CO2Ez C404F BocdNmCOOH Et020.".NH2HCI 0.--"-. ....

2H), 7.11(s,1H),7.44(cl,d = 8.71-1z,2H),7,81(d,J = 8.4Hz, 2H).

H—~z 2N

--"---. BocHN--, CO,,El 8 0.96 (
d, 1= 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 H 4.38(q"7 - 7.2 Hz,

1.00 ( d
7.2

1=66Hz6H 144 | =72
T OO T L O S (G T~

LILLSFERSdiny o

= =

1.99 (rn'--1H).-3.14(d

|=7.2 Hz 211}, 4.44(q

‘7.2 Hz, 2H), 4.40(q, J=7.2"

Hz, 2H), 7.27 (t, J= 5.1 Hz,
1H), 7.49 (d, J = 3.3 Hz,
1H), 8.16 (d, J = 4.5 Hz,
1H), 11.72(bs, 1H).

C306-2

—COOH
e

HO

EtO,C__NH, HCI

o)

\ H

8 0.94 (d, J = 6.6 Hz, 6H),
1.42 (t, J = 7.2 Hz, 3H),
1.93 (m, 1H), 3.08 (d, J =
7.2 Hz, 2H), 442 (q, J=7.2
Hz, 2H), 7.67 (m, 2H), 8.06
(d,J="7.5 Hz, 1H).

C218

,/)—COOH
e

NH, HCI

S

§ 0.98 (d, J= 6.6 Hz, 6H),
1.93 (m, 1H), 2.74 (d, J =
7.2 Hz, 2H), 7.28 (g, J= 5.7
Hz, 2H), 7.57 (s, 1H), 7.77
(t, /= 7.8 Hz, 1H), 8.14 (d,
J=28.1Hz, 1H), 8.59 (4, J =
4.8 Hz, 1H).

C375

Br S
\E )—COOH
N

EtO,C__NH, HCI

O

I

8 1.00(d, J = 6.6 Hz, 6H),
1.44(t, J =72 Hz, 3H),
2.00(m, 1H), 3.15(d, J= 7.2
Hz, 2H), 4.42(q, J = 6.9 Hz,
2H), 7.74 (s, 1H).

C307-2

F—@—COOH

EtO,C.__NH, HCI

O

I

5 0.96 (d, J = 6.6 Hz, 6H),
139 (t, J = 7.2 Hz, 3H),
1.95 (m, 1H), 3.09 (d, J =
7.2 Hz, 2H), 4.39 (g, J= 7.2
Hz, 2H), 7.07 (m, 2H), 7.88
(m, 2H),

C307-3

COOH

EtO,C.__NH, HCI

y

o

5 0.94 (d, J = 6.6 Hz, 6H),
1.38 (t, J = 7.2 Hz, 3H),
1.94 (m, 1H), 3.08 (d, J =
7.2 Hz, 2H), 437 (q, J = 7.2
Hz, 2H), 7.06 (m, 1H), 7.33
(m, 1H), 7.63 (m, 2H).

C307-4

GCOOH

EtO,C.__NH, HC!

o]

6 1.00 (d, J= 6.6 Hz, 6H),
145 (t, J = 7.2 Hz, 3H),
2.02(m, 1H), 3.15 (d, J =
7.5Hz, 2H), 4.44 (q,J=7.2
Hz, 2H), 7.22 (m, 2H), 7.40
(m, 1H), 8.34 (m, 1H).

C319-3

MeO—@—COOH

Et0,C.__NH, HCI

O

I

5 0.97 (d, J= 6.6 Hz, 6H),
141 (t, J = 7.2 Hz, 3H),
1.96 (m, 1H), 3.09 (d, J =
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, 2H).

Et02c.".NH" HO1 CI \ c-, -- Nco2.E.- 8,



Hz,21-1),7.37(m,2H), 7.77(d, J =6.9Hz ,1H), 7.96 (s, IN). C358 Ph,S, '1,2-- 000h Eio,c.NH2 HCI 0"-:

.Ph. ss_

3.97 (s, 3H), 7.44 (m, 3H), 7.62 (d, J = 8.1Hz , 2H), 8.03 (s, IH). C303-1 ,---,, C 22--000H Eto2c...
61-1), 1.43(t..| =7.2Hz,311), 1.99 (m, 111), 2.36 (s,

NH2 H

' eNi--N-Ftc-'2 6 0

311), 3.
211). C
Hz, 311

12 (d, J=7.2
303-2\ COO

C319-4

H EtO2CNH

MeO

> Hz, 2H), 4.42(q, J = 7.2 Hz,

9(d,1=66H

HO cr, ) \Eirs

Et0,C.__ NH, HCI

o)

211), 7.20 (d, J = 8.

C)L-)51.00(d,J. =

MeO

O~1C

CO Et

181Z,.00H),47.82 (d6 [Hz 881
6.6/He, 6HY, 124, J3E),7.

1.99 (m, 1H), 3.13 (d, J =
7.2 Hz, 2H), 3.87 (s, 3H),
4.43 (q, J = 7.2 Hz, 2H),
6.95 (d, J = 8.4Hz, 1H),
7.34 (t, J = 8.4Hz, 1H),
7.49 (d, J = 7.8Hz, 1H),
7.52 (s, 1H).

C319-5

OMe

@COOH

Et0,C.__NH, HCI

o)

8 0.99 (d,J = 6.6 Hz, 6H),
1.44(t, J = 7.2 Hz, 3H),
2.03(m, 1H), 3.14 (d, J =
7.2 Hz, 2H), 3.99 (s, 3H),
4.43 (q, J = 7.2 Hz, 2H),
6.98 (d, J = 8.4Hz, 1H),
7.07 (t, J = 7.5Hz, 1H),
735 (t, J = 8.1Hz, 1H),
8.45 (d,J=7.8Hz , 1H).

C334-2

OZNOCOOH

Et0,C.__NH, HCI

o]

CO,E

8 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

O.N

COOH

EtO,C._NH,HCI
}

",

KaRs &

CO,Et

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 (g, J= 7.2
Hz, 2H), 7.58 (1, J = 8.1Hz,
1H), 821 (t, J = 7.5Hz,
2H), 8.68 (s, 1H).

C334-4

NO,

COOH

Et0,C.__NH, HOI

]

S

CO,E

8 1.01 (d, J = 6.6 Hz, 6H),
1.40(t, 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

BmHN—<::>—COOH

EtO,C._NH, HCI

C

BocHN—7

8096 (d, J= 6.6 Hz, 6H
1.38 (4, J— 7.2 Hz, 3H
1.45(s, 9H), 1.95(m,
3.09 (d, J = 6.9 Hz, ZH
438(q, J = 7.2 Hz, 2H
711(s, 1H), 7.44 (d, J
8.7Hz, 2H), 7.81 (d, J
8.4Hz, 2H).

),
);
H),
)s
),

il

C323-3

Cl

Et0,C__NH, HCI

&

N

§1.00 (d, J = 6.6 Hz, 6H),
144 (t, J = 7.2 Hz, 3H),
1.99 (m, 1H), 3.14 (d, J =

7,-2,2/lly; \i.\ c2- 6 1.02(d, 3 = 6.6 Hz, 6H), 2.02(m, 11-1), 3.18(d, 1- 7.2 Hz, 2H),

A

7.2 Hz, 2H), 4.44 (q, J= 7.2
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1.99 (m,111), 2.39 (s, 311), 3.13 (d, J = 7.2 Hz, 2H), 4.43 (g, J = 7.2 Hz, 2H), 7.21(d, J =7.5Hz,1H),
7.29(t,J =7.8Hz,1H), 7.70(d, J =7.8Hz,1H), 7.80 (s, 111). C303-3 / --A \ /)-cooH Eto2cNH2 HCI 0 -7---.,
------ .. § === = K\ N--=- t02E 3 0.99 ( d, J = 6.6 Hz, 611), 1.40 (t, J = 7.2 Hz, 3H), 2.00 (m, 111),
2.55 (s, 3H), 3.15 (d, J = 7.2 Hz, 21-1), 4.40(q, J = 7.2 Hz, 2H), 7.24 (in, 3H), 7.64(d, J =7.5Hz, /H).

C364-2|meo, C2N--
= 6.6 Hz, 6H), 1.45(
7.2 Hz, 2H), 7.50(d

1= 8.4Hz, IN)

-4COOH Et02¢NH2 HCI C -
[, 1= 7.2 Hz, 3H), 2.01 (in, 11
7.75 (s, 1H), 7

- MO S - = -7]
4),3.16 (d, J=7.2 H
92 (d, J =8.4 Hz, 1k

LFIN-CDI17. To2la, 8 2101
71.2H)(&%.08(5.9H), 4.45(q

(358

Ph

KS%COOH
N

Et0,C.__NH, HC!

2!

Ph

T

S~_ .
\[ Pam
N CO,Et

§ 1.02(d, J = 6.6 Hz, 6H),
2.02(m, 1H), 3.18(d, J = 7.2
Hz, 2H), 3.97 (s, 3H), 7.44
(m, 3H), 7.62 (d, J
8.1Hz , 2H), 8.03 (s, 1H).

C303-1

~@~coor+

Et0,C.__NH, HCI

0]

5 0.99 (d, J= 6.6 Hz, 6H),
1.43 (t, J = 7.2 Hz, 3H),
1.99 (m, 1H), 2.36 (s, 3H),
3.12 (4, J = 7.2 Hz, 2H),
4.42(q, J = 7.2 Hz, 2H),
720 (4, J = 8.1Hz, 2H),
7.82 (d, J = 8.4Hz, 2H).

C303-2

@—COOH

Et0,C.__NH, HCI

O

5 1.00 (d, J = 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 (t, J = 7.8Hz, 1H),
7.70 (d, J = 7.8Hz, 1H),
7.80 (s, LH).

C303-3

@COOH

Et0,C.__NH, HCI

o]

6 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 (4, J = 7.2 Hz, 2H),
4.40(q, J = 7.2 Hz, 2H),
724 (m, 3H), 7.64(d, J
=7.5Hz, JH).

C364-2

MeQ

OZN—G—COOH

EtO,C.__NH, HCI

0

MeQ,

s e
4
OQN%:\>_<\ E(\\
= N

CO.Et

51.01 (d,J= 6.6 Hz, 6H),
1.45 (¢, J = 7.2 Hz, 3H),
2.01 (m, 1H), 3.16 (d, J =
7.2 Hz, 2H), 4.08 (s, 3H),
4.45 (q, J = 7.2 Hz, 2H),
7.50(d, J = 8.4Hz, 1H), 7.75
(s, 1H), 7.92 (d, J = 8.4 Hz ,
1H).

C305-4

HO’QCOOH

EtO,C._NH, HCI

T

o)

5

v CT T

NTco,Et

5 0.99 (d, J= 6.6 Hz, 6H),
134 (t, J = 7.2 Hz, 3H),
1.98 (m, 1H), 2.36 (s, 3H),
3.10(d, J = 7.2 Hz, 2H),
435(q, J = 7.2 Hz, 2H),
6.80(d, J = 8.7Hz, 2H), 7.78
(d, J = 9.0Hz, 2H), 8.11(s,
1H).

C364-1

0N OMe

N/ COOH

Et0,C NH, HCI

O

"

O,N OMe

=
=/ N CO,E!

8 0.96 (d,J=6.6Hz, 6H),
1.39 (t, J = 7.2 Hz, 3H),
1.95 (m, 1H), 3.12 (d, J =

d,J
-

1Y €04 1¥oo to2¢.Nr12 HCI C;
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-..-.SHO cC.02E 8 0.99 (d, J = 6.6 Hz, 6H), 1.34 (t, 1 = 7.2 Hz, 311), 1.98 (n, 1H), 2.36 (s, 3H),
3.10(d, J = 7.2 Hz, 2H), 4.35(q, J = 7.2 Hz, 2H), 6.80(d, | = 8.7Hz. 211), 7.78 (d, J = 9.0Hz, 2H),

8.11(s, 1H). C364-1 o NOtvl, , A\OOO1-I\\.,.../ 3 c.NH, HCI 2 i, cik--1 ,-1,, O- N101 Ae . 'K A?\

-I/N'CO2Et80:96 (d,-1=6:6Hz, 6H), 1.39(t, 7 =7.2HZz;311); 1,95(in,1 DBA2 (9= @(4 HI‘I)

3.90 (s, 3H), 4.35(q. 7.2 Hz. 2111 7,10 (d"i = 7.811z, 1H). 7.34 (d, ./ = 7.5Tdz, 1H Z? Hz.

11-1). Preparation Example 3: 0-- 0 - [ 3.1 PO013\\..0. //2-- N--\ CO2EL, ,, . J = 7.8Hz. IH).
7.34 (d. / 7.5Hz, 1H),
7.44 (1, =81 Hz 1TH)

Preparation Example 3:

o
i )
POCI, 0.
/\/U\N/ “CO,Et ~ =Y / N~
&N " N A
3.1 CO,Et
4iii. 14

The compound 3.1(0.6mmol) and POCl; (3mL) were mixed and heated to 80°C. The
completion degree of the reaction was tracked by TLC. Then the reaction solution was decanted
to saturated NaHCO; solution (50mL) of 0°C, and POCIl; 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:

Compound | Compound structure 1 .
4iii 1 formula Ofm H NMR (CDCl;, 300 MHz) data
compound 4iii

6092 (d,J=6.6 Hz, 6H), 1.35 (t, J="7.2 Hz,
- — o 3H), 2.13 (m, 1H), 2.96 (d, J = 7.2 Hz, 2H),
C274 QCOOH \ //—<\N]f\‘/ 436 (q, J = 7.2 Hz, 2H), 7.30 (t, J = 5.1 Hz,
N 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).
8 I.Ol(d,, J=16.6 Hz, 6H), 1.42 (t, J= 7.2 Hz,
; o~ [ 3H), 2.25 (m, 1H), 3.09 (d, J = 7.2 Hz, 2H),
C324-4 /ZQ\/’COO“ y /w:‘””ﬂl\N b o | 443 (d,J=6.9 Hz, 2H), 7.59 (1, =7.2 Hz, 1H),
= N/ 7.73 (t, /=72 Hz, 1H), 7.77 (d, J =8 .4 Hz, 1H),

8.27 (m, 3H).

-Preparation Example 4:

CO,Et N COH
N LIOH, MeOH, H,0 N /M
AN \ S
S S
S 4 5.1

1387



The compound 3.1(0.6mmol) and POC13 (3mL) were Mixed and heated to 801C. The completion
degree of the reaction was tracked by TLC. Then the reaction solution was decanted to saturated
NaHCO3 solution (50mL) of OrC1, and POC13 was removed. Then the resulting solution was
extracted withlathyhacetatd (BOrhitypahdativel soivent wasnemoviEttoathpletélyweyccnncentratidn: The
compOouRGALLL AR FRIBHTC I SERATRUAN HEAUAN.CO, SIOMARYIADIY WD AEBISU,
ether/ethyl acetate (volume ratio 4:1).  Except pyridine-2-carboxylic acid was replaced by the
substituteeeaitueye dEekecoprpbud AYirsted Trasiofolewiratalsied thies vaticns wonpoimida8tan be
synthesized Ry the.same method aspiepratian exannlenlalhenthe faliowingitarget comangunds
were synthesized by the same method as preparation example 3: Compound 4iii Compound 1

structur& FOIMEAEEE dompolinGPA1isR TR RVEE BERS Y SB O RIR S ihtabe 2 cenption Nogpjep the jc/2 r,
| -7 LONGIREN6.0.92 ( "/ = 6.6 Hz, 6H), 1.35 (1"1 = 7.2 Hz, ' 3H), 2.13 (n, 1H), 2.96 (d, J = 72 Hz.

oH), 4.36 (q,.1.= 7.2 Hz, 2H). 7.30 (t, 1 =5.1 Hz, 11-1). 7.73 (L. ./ = 7.8 Hz, 1H), 8.17 (d, "r = 7.8 Hz,

1H). 8.48 (d,gléeﬁ%wzl?iﬁff’ ?f.c’”c?éﬁﬁb?\Fﬂ%aﬂz—%ﬁyﬁ% 4 E%‘%ﬁfi%t,l 6H), 1.42 (t. | - 7.2 Hz, 3H),

2.25 (m, 3, 3,09 (0, J 5Ttz 2H),[4.43 cd, .1 = qgmég@gﬁg g@lﬂé{%%{%z, 111), 7.73 1t 3-7.2
xample 4:

Hz. 1H), /7 /(a 1=8/4 HzfoxsuB.27 (in, 3H). -Preparation
N2 18 011 (d, 6H), 2.03 (m, 1H), 3.33 (d, 2H), 7.40 (d, 1H),
Wang268-1 | ¢ ’31 7.80(d, 1H).
N

Wang268

COoH 8 0.76 (t, 3H), 1.13 (m, 2H), 1.38 (m, 2H), 2.47 (t, 2H), 7.36
N 3 ) 3 3 3 3 . 5 1 .
@A&\/ (d, 1H), 7.74 (d, 1H).

N

A1 6 4.89 (s, 2H), 7.27 (5H), 7.38 (4, 1H), 7. .
Wang302 fMJ\/% (s, 2H) (5H), (d, 1H), 7.80 (d, 1H)

N

Preparation Example 5:

F
COsH
N 2 1.(COCH),, CHoCls N X Q\Q/
N
N\7/4 \ 2. para-fluorobenzy famine (\__\7/4N
(\, S S 0
$
5.1 6.1

The compound 5.1(0.5mmol) was dissolved in dichloromethane (25mlL), 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- IN hydrochloric acid (20mL) twice and saturated
saline one time, and dried over MgSOQO;, 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 (CDCls, 300 MHz) data |
amine or alcohol




IN/1\\s 4.1

1002H DOH, MeOH, H20NW\

was completed, the solvent was concentrated, and the rea&:timm[ujiemvgqqgcg@ﬁe;do/_ylgﬁl]m}qyj
hydrochloric acid (I0OmL), extractegl with ethyl acetate (25mL31T(de selventryas remoyed completely by
concentratign ¢p obtain thzmund 5.@.}‘ llewying campand7aan e symihesized, by-the same
method. compound struts ula|lll NMR(CDC-13, 3082MMz), data (s, {H), 7.44 (d, J = 3.0
80.11(d,6E1),2.03(m,1111),3.33(d,2111),7.40 (d, Wan g2683%, 00:30i%87800 ), L HRS -N)--+ = GOOF1 6
0.76 (t,3H),1.13 (m, 211),1.38 (m, 211), 2.47 (t, 2E1), 7.38WHNQ268 (8?---:L/11--/ (d, 111), 7.74 (d,
111). V-1,1 54.89 (a, 2110), 7.27 (511), 7.38 (d, 111), 78800(d(d 1) WanHI0BHH:2.02 (m, 1H),
0267 NI, \.Amkly/ﬁ/ 3.28 (d, J = 6.9 Hz, 2H), 5.60 (bs, 2H),
“Cont, 7.43 (d, J= 3.0 Hz, 1H), 7.88 (d, J= 3.0
Hz, 1H).
o 6 1.02 (d, J = 6.6 Hz, 6H), 2.04 (m, 1H),
357 Q HW(Y 3.31(d,J=7.2 Hz, 2H), 4.64 (d, J = 6.3
HoN onw— | Hz, 2H), 7.34 (bm, 5H), 7.85 (d, J = 3.3
Hz, 2H).
N o s 6 1.02 (d, J = 6.6 Hz, 6H), 2.04 (m, 1H),
343 O @HU 3.31(d, J=17.2 Hz, 2H), 4.64 (d, J = 6.3
onen | HZ, 2HD), 7.34 (bm, 4H), 7.85 (d, J = 3.3
Hz, 1H).
S S 6 0.93(d, J = 6.6 Hz, 6H), 1.90 (m, 1H),
2053 H MW‘Z/W 2.84 (d, J = 6.9 Hz, 2H), 3.02 (s, 3H),
AN ~—~N/=O 3.09 (s, 3H), 7.39 (d, J = 3.3 Hz, 1H),
N 7.82 (d, /= 3.0 Hz, 1H).
. . 8 0.98(d, J = 6.6 Hz, 6H), 1.99 (m, 1H),
281 NH, i 2.98 (d, J = 4.8 Hz, 3H), 3.26 (d, J=7.2
onmwe | Hz, 2H), 7.42 (d, J = 3.3 Hz, 1H), 7.44
. (bs, 1h), 7.85 (d, J = 3.3 Hz, 1H).
‘ 6 1.00(d, 6H), 1.42(d, 6H), 2.00 (m, 1H)
_ OH \ H / 1 3 13 3 ] 5
(f;;g;) \( U Ng 3.12 (d, 3H), 5.29 (m, 1H), 7.45 (d, 1H),
d — | 7.86(d, 1H).
s s 6 0.93( d, J = 6.6 Hz, 6H), 1.64(s, SH),
- \FOH @M§Y 1.93 (m, 1H), 3.04 (d, J = 7.5Hz, 2H),
| d O>T 740 (d, /=3.0 Hz, 1H), 7.80 (d, /= 3.0
Hz, 1H).
Ny & 1.01(m, 12H), 1.93(m, 1H), 2.05(m,
N =N ]j ;Q\N 1H), 2.81 (d, J= 6.9 Hz, 2H), 3.31 (d, J =
= s 8 = 7.2 Hz, 2H), 4.70 (d, J =4.2 Hz, 2H), 7.04
C503 5 i />,_<\ i H « 3 > s > 3
Hsz\K:( L O“V\?S (m, 1H), 7.44 (d, J = 3.0 Hz, 2H), 7.88 (d,
. J=3.0Hz, 2H), 8.18(bs, 1H).
|
8 1.01(d, J = 6.3 Hz, 6H), 2.01(m, 1H),
F 2.52 (s, 3H), 3.29 (d, J = 6.9 Hz, 2H)
= t E 5 s s
W28MF N e frfl/((v@ 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:

The compound 4.1(0.5mmol) and
lithium hydroxide (LiOH) (2mmol) were mixed, and the mixed solvent of MeOH (4mL) and water (1mL)
was added. The reaction was conducted at room temperature and tracked by TLC. After the reaction




L-18 Preparation Example 5: 6.1 The compound 5.1.(0.5mrnol) was dissolved in dichlaromethane
(25mL), and oxalyl Chloride (0.6nunol) 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, ) was added, and extracted with_ethylacetate (25mL)
twice, The organic phase was wasRed with AN hvdr’dél'hbr%mq_(ZOnN_) twice §nd sefurated saline
one time, and dried over hen the organic phase was{concen ra ed"The mixture was
purified through chromatg{gxsphic colungn with petroleum ether/ethyl ‘ac8tate (volume ratio 4:1) to
obtain the product 6.1. Except aararfluorobenzylamine was replaced by v7aﬂious substituted amine or
alcohol listed in.the followin I e fojlowing ounds the e.method as
preparation exr;frlthpfe BPes congp?é)n@ gibe %slétlﬁed%?ﬁﬁeeegr alc trunit%%s fgl\/{n &%13
300 MHz) lithiam huda8fe (LiAlEL)-(Ntre) 3vig: a]dded7Ihcdet18nl\@®( @pnﬁu@e@ Hiy 1®Haat2 e8dm,

1H), 3.31 %{c%ecﬁb; 'T'ECZ ﬂhe‘% §fle gg'a'tkf“ @nqs\ﬁg ’cgﬂg&e@‘ltﬁ@ rddhoh - GRllion Bl dilGedRid wad,

211),7.44 (6,1 OHz 1 Hz, 111), 8 1.01 (d, | - 6.6 Hz, 6H), 2.02
(m, 1H), 3(28é,):1 an g, W@tzﬁ)wshae%k appiptey a1 T aeosplyentHyar geniaver caplaiEin £ ),
C267 CIfdbneratfon:Thef &Mipdund 7.1 was obtained by separation through chromatographic column

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

structure
formula

s s 50.96( d, J = 6.6 Hz, 6H), 1.88 (m, 1H), 2.71 (d, J = 7.2 Hz,
C254 [N/H ﬁ\/ 2H), 2.91 (bs, 1H), 4.70(s, 2H), 7.38 (d, J = 3.0 Hz, 1H), 7.83
NT—on | (4, 7=3.3 Hz, 1H).

compound "H NMR (CDCl;, 300 MHz) data

Preparation Example 7:

S
S MeMgl,Et,0 N \
NYL\\ OH Y(Q/L S <\_\7/(\N
N
§\ d N Toluene/DlVlSO <\__ S OH
7.1

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 50°C 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 ethetr/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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ni? 61.02 (d, J = 6.6 Hz, 6H), 2.04 (m, 1H), 3.31 (1, | -= 7 .7 Hz, 211), 4.64 (d, 1= 6.3 Hz, 2H), 7.34
(bra, 5H), 7.85 (6, J = 3.3 HZ, 2H). 33 C4 H2N.—— 1,s.","s,.,_ C CA- 1 6 1.02 (6,1= 6.6 Hz, 6H), 2.04
(M, 1H), 3.31 (d, J = 7.2 Hz, 2H), 4.64 (& .1 = 6.3 Hz." 2H)' 734(bm 411) 7.85 (d, " = 3.3 Hz, 1H).
C295-3 | .- - - 4 | -—GuBEO(6, 1= 6.6 Hz, 6H), 1,90 ( 2.84 (L= 6.9 Hz, 2A), 3.02 (5, 3H),
3.0 (s, 3‘!3{“9%‘%, . =813y 1H), 7.82 (6, |_3o']f—’l9 Tiﬁﬁ éﬁsmﬁ‘ MBAE2.1- )7 i -NN--\
'CONHMe 6 0.98(6, J =6.6 Hz, 6H), 12994 1h); 2.881(d 155 4.8Fz, 3116326 () /F o2 FZZF),
7.42 (d,J 3@ Az, 1H)N74»4(bs 1h) 2718546/1=3.3 Hiz. 1) 303104 (W28D Y, . mPHs@&N rndeeee
\i "-"N"L..I ort)--' - 6/1.00(6, 6k, 1. 42(@0&&@ 0078y 4d.1)=3.124d, BH), 5.29 (™ TH), 7.45 (d, 1H),

7.86 (d,|1H). C 3246 {__\%lw Fi|rob e NEN:K190(d, J = 6.6 Hz. 3H). 2.68 (d. J = 7.2 Hz. 2H),
C282-2 | ™ W\ 4.64(m, 1H), 7.38 (d,J=3.3 Hz, 1H), 7.82 (d. J= 3.0 Hz, 1H).

S )
N\Y(\ \ IBX N\7/{\ \
D L
S OH Toluene/DMSO S O
9.1 10.1

The compound 9.1(0.5mmol) and IBX (0.6mmol) were mixed, and the mixed solvent of
toluene and DMSO (2mL:1mL) was added. The reaction was conducted at 50°C and tracked by
TLC. After the reaction was completed, the reaction solution was diluted with water (25mL), and
extracted with ethyl acetate (25mL), and then the solvent was removed completely by
concentration to obtain the compound 10.1. The following compound C280-4 can be synthesized

from compound C282-2 by the same method:

structure
compound tormumla 'H NMR (CDCls, 300 MHz) data
[S// \S\;f\\/ 6 0.99(d. J = 6.6 Hz, 6H), 1.99(m, 1H), 2.71(s, 3H). 3.17 (d, J
C266 NSNS 6.9 He, 2H), 745 (d, J = 3.3 He, 1H), 7.89(d, J = 3.0 Hz,
0 1H).
S ~ 80.98d,J = 6.6 Hz, 6H
=T z, 6H), 1.20(t, J =7.2 Hz, 2H), 1.99(m, 1H),
C280-4 N \NINA\ 3.17 (m, 4H), 7.44 (d, J= 3.3 Hz, 1H), 7.86 (d, J = 3.0 Hz, 1H).
0O

Preparation Example 9:

ﬂsz/Br

/
\ \
I - | o 5 s
1. nBuLi, THF t MeO,C 13.1 LN/\(/

/\ ) ! P Son
12.1 Pd(PPhj)s/benzene oy CO,Me

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

chioride (1.1mmol) was added. After the reaction solution was agitated for half an hour at room
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_YR, u/7 6 0.93( 6, 1= 6.6 Hz, 6H), 1.64(s, 9H), 1.93 (m, 1H), 3.04 (d, J -- 7.5Hz, 2H), 7.40 (6, 1=3.0
Hz, 1H), 7.80 (6, J= 3.0 Hz, 1H). C503 _ H2N /sl ,..---\--1": ..ss-,, ,I.,--,!, ---S,,Ji-,.31,,i, S -NI
81.01(m,121-1),1.93(m,1H), 2.05(m, 1H) 2.81 (6,1= 6.9 Hz, 2H), 3.31 (d, 1 ="' 7.2 Hz, 2H), 4.70 (6,
1=4.2 Hznei’rhb)ariuﬁé (the .Hdmﬂoéﬂa(d}.h s(omlaﬂ),aw&mh W& BQHZRR) WRI8R8dHInW2G1\A1-,
H2N". .-, g T‘f}ﬁ; gfd %Hz 61f) 2.0L(m, 1H), 252 gs 311),3.29(d, J-=6.9
Hz, 211), ’4‘“56“(%“1‘*0 s )?”6%661 P9 1535 1977 BAGH 2P0 % 5EIGIeERNOT W [ Ker).
Preparation Examyle: e péaﬁ waarmmmmunm&\(&sww@&hm&dmm@ inanbyerous i HEHF

(25mL), and aIu inum lit de L| H4 0. 6mmo ad ed The reactlon was conducted in
aﬂ uct was Dm and ext Wi § L

ice bath and lp racked by fter he reattion was comprated, tHE SliGReEButOM was BRUEE with

water (2$|wy)enandaext¢am withretleytlacetateo(REmik)tibhe é”oiwemmfﬁmved\mnuﬂﬁte&y& by

concentr Qafﬂl?tﬁ?&ﬂﬂ?‘dﬂjdog L yas abtaingd by separation thro atogr column with

petroleur%yle?ther/ethyl acetate \;olumé§}3rat|o 4:1). Preggr fgltonp xam| gelé {n C(St(%on? poOuRd “}af((lmmo

and IBX ¢t 125mmol) were mixed, and the mixed solvent of toluene and DMSO (2mL: ImL) was added.

The reacggﬂlmgoqg}cha;&%pﬂnu tracked by IiIHL,N{@ﬂ@r 55‘3&3‘3‘3“‘6 Mﬁl t(.iUJEnpchcu the
reaction solution was extract It ety gegt [z? (f::rgﬁjﬁf llg gyvent aq f |||&)Vfu Tar H.m—; ely
T

to obtain th@go@;npo poy S e L), an éthyl
Grignard reagent (1.2 oI) Wa cadded ;ng%/ém% %ﬁoagcﬁgn @go%g J) gm%lg:atjre

and tracked by TLC. After the reaction was compieted, the Teaction bUIULIUII was uuutcu VVILII water
(25mL), and extracted with ethyl acetate (25mL), then the solvent was removed completely by
concentration! FFREXSPhpEHHA'0. 10as obtained by separation through chromatographic column with
petroleum ether/ethyl acetate (volume ratio 2:1).  Except meth)d@ﬁgnard reagent was reela%ed by
ethyl Grignard rea , the foupwmg compound C282-2 was thesiggs,py the same od as

preparatlomex mple 7 oém u d@}sﬁu (\d.6.6 HZ‘GFQ“I 57(d o Hz. 31, |
.90(mn. 1K), 2.704d,73= 7.2z, 2.11), 3.07 (bs 11- izi 956, TH), 7.3aME :ﬁ_j-lz@g ,7.84 (d,1=
3.0 Hz, IR) 8.1 20.1 S

14.1

The compound 20.1 (1.05mmol) was dissolved in anhydrous THF (10mL), and NaH
(1.05mmol) was added at 0°C. After the reaction was conducted for half an hour, the compound
8.1(1.0mmol) was added and reacted for 12 hours at 0°C under stirring. The reaction was tracked
by TLC. After the reaction was completed, the solvent was removed completely by concentration.
The product was diluted with water (25mL) and extracted with ethyl acetate (25mL). Then the
solvent was removed completely by concentration. The compound 14.1 was obtained by
separation through chromatographic column with petroleum ether/ethyl acetate (volume ratio
4:1). The compound 14.1 was dissolved in MeOH (10mL) with adding 10% Pd/C and
hydrogenated at room temperature overnight. The compound 15.1 was obtained by vacuum

filtration.

structure

compound formula

'H NMR (CDCls, 300 MHz) data

o 8 0.99(d, J = 6.6 Hz, 6H), 1.35 (t, /= 7.2 Hz, 3H), 1.95(m.

cima | =T 1H), 2.84 (d, J = 7.5Hz, 2H), 4.29(q, J = 7.2 Hz, 2H), 6.90 (d.
NN e | J= 153 He, 1H ), 7.4 (d, J = 3.0 Hz, 1H), 7.63 (d, J = 15.3

Hz, 1H). 7.88 (d, J= 3.0 Hz, 1H).

o 60.95(d, J=6.6 Hz, 6H), 1.23 (1, /= 7.2 Hz, 3H). 1.87 (m.,

cpas | =T 1H), 267 (d. J= 7.2 Hz, 3H), 2.76 (1, /= 7.2 Hz, 2H), 2.98 (t,
NN e | J = 7.2 Hez, 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;



5 0.96(m, 9H), 1.90(d,1= 6.6 Hz. 31-1,), 2.68 (1s 1=7.2 Hz, 211), 4.64(m, 1H), 7.38 (d, 1= 3.3 Hz, 1H),
7.82(d,J-3.0Hz. 11-1), Preparation xample - The compound 9.1(0.5mmop and IBX (0.6mmol)
were mixed, and the mixed solvent of toluene and DM,S0 (2mLlIinli) was added. The reaction was
conducted at 50" C and tracked by 'FLC. After the reaction was completed, the reaction soQution was
diluted with water (25mL), and extracted with ethyl a taté_(ZSmL), and then the solvept was removed
completely by concentréﬂ@ to obtain the compound &. The following compou 80-4 can be
synthesized frqm co yound C28%:2 by theﬁaméfm thod: c?mgoug% strucémie fofmula 111 NMR
(CDC13, 30Q a+266 rW - iy \ --I--R0-6-0-891 d | £ 6.6¥z, H), 1.99(m,
1H), 2.71(s. m), 3.217 (L= 6.5 1z, 214)-545 (d, J = 5.3 B-1EAY7 89(d" = 3.0 HZ, H-). C280-4
7-5,'5-----'-"" L-Ft- €\WN i\p- 0 5 0.98 d".£'= 6.6 f8;6H), 2.-0(t."/ =7.2 Hz, 2H), | .99¢m, 1H). 3.17 (m,
411-1), 7.44 (gis I= 3.3 Hz , 7.86 (d, J =3.0 Hz. 1I-1). Preparation Example 9:
Pd(PPl-13)4/1%%2‘58%’.%?1%@h%ﬁﬁ?’ioﬂ “REESMBEURY 22 (@ ORimanthaddissined iranpydrous
THE, and nBuiio].05=0rwas atded dropuise atr-181EnAfter thenfeastienwas sonduated fortalf an
hour, an inc.chloride (l.immol s added. After the reaction solution was agitated for half an
hour at r%%%g?gﬁn%%ﬁg%aevﬁgeggg}%r%%eéﬁg%I i %ﬁﬁiﬁgrn%?)s and cat I)?Sf%fﬁ%ﬁ%%lﬁ%@?@@ﬂ’ﬂ@d?&ﬁd the
benzeneragainkant (s Gwiryaias witedtandesactd@ forl12 holihat 80GoaHdeleaction svasteacked by
TLC. Aft r ' . € , oved completely bv concentration. The
@gga&u@@o&a@m@%mel%gfgpﬁ@ e SONG: RS, LERIGNEC S g%}gg it ol

product was diluted with water (25mL), and extrac yl acé m en the Solf8ht was

removed'cbmpistéRyitR EbrentratiRoThendomipouiring avwias Oblaimed)byse peratidn tHpoagho

chromatographic,columpnith; .efﬁ{gé%ﬁfén&&/?éby' GEIAIS (YQime, (o 4:1), compound structure
formula 1H NN1R (chIE:B, sog’MHz) data AR NAUHE) (R0 dhidda RREHOLRAS
was conducted for 3 hours at room temperature, the reaction solution was diluted with water

(25mL) and extracted with ethyl acetate (25mL). Then the solvent was removed completely by
concentration fo obtain the crude product. The crude product was separated through
chromatographic column with petroleum ether/ethyl acetate (volume ratio 4:1) to obtain the

compound 16.1.

structure
formula 'H NMR (CDCls, 300 MEz) data 1

\[%HS Y| 8097, J = 6.6 Hz, 6H), 1.39(d, J = 6.3 Hz, 6H), 1.95(m,
W28M N NN o | 1H), 250 (s, 3HD, 3.09 (d, J = 7.2 Hz, 2H), 5.26 (m, 1H),
o |

7.50(s. 1H). |

compound

Preparation Example 12:

o . >\

o N ©

S

B Br /

TN ToH . \ N PAPPh3)s - s\
L N EtOH/H,0/K,CO5  MeO

MeO O 19

@]

211

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 80°C and tracked by TLC. After
the reaction was completed, the solvent was removed completely by concentration. The

remainder was diluted with water (25mL), and extracted with ethy! acetate ( 25mL). The solvent
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6 0.98 d, Jr= 6.6 Hz, 6H), 2.00 (m, 1H), 3.16 (d, J= 7.2 Hz, 1 214), 3.94 (s, 314), 7.32 (t, .1= 5.1 Hz,
111), 779 (t, -= 1.8 Hz, -02me 1H), 8.27 (d, 1= 7.5 Hz, 1H), 8.38 (d, 1= 4.2 Flz. 1H). C276 The
compound 20.1 (1.05mmol) was dissolved in anhydrous THF (10111E), and NaH (1.05mmol) was
added avQGeAftesdhe ngdetion hyasoconducted forchait anhpomnthEocompounthi8<d bPspaed)iwas
added and [eacid o da RN AL WASLaNTng, Jhe[spation was ragked by, TH(. After the
reaction was complletegl, the solvent was rémove compfetez by concentration. The product was
diluted; wi 25mBEjranthextracted with ethyl a T olvent was removed
compl Q%éiﬁ\?lgéqﬁ% rentrafiomdine corﬁwpound 14.1 Wgﬁ%ﬁe %)\K/S’smzj t ar%iuqh
chromatographic columprwith leum &PRéEd/ethy| adettretiolume(datib=4:4)) The ¢Bnpaisnd,14.1
was dissoled in MeOH%W. th ddirig 2096 (Pd/Care Hyd

overnight. The compound 15.1 fvas obfaif , fildeatti hti amy . ___The
compound 17.1 (1.0mmol) was dissolved in DCM (10mL) with adding liquid bromine (1.2mmol). The
reaction waegngucied:ioni2-naurs at room temperature and tracked by TLC. After the reaction was
completed, the solvent was removed completely by concentration. The remainder was extracted with
ethyl acetate (25mL), and the compaad 1.8.1 was obtained by gepanati tugh chromatographic
column with petroleum eltther/e acetate (voluraeiratio 4:1). Wheﬁed/ém thane (1.2mmol) and active
zinc powder (1.3mmol lwefe raactedinD i zincon (’IQmm@i), th mpound 18.1 and
catalyst (1094) were addéd. After the reaction Was conducted for 3 hours at temperature, the
reaction solution was diluted with water (25mL) and extracted with gthyl acetate (25mL) Then the
solvent was removed complet&hy by concentration to obtain the crude, product. The crude product was
separated thrawrsghsamatnaraniiceolumn with peuolaumeihssietivk e.fyplumgratio k1) to
obtain the comﬁound 16.1. al;{(?paragton Example 12: H Il Me Sr, 116( N Pd(PPh3)4\\, \

H
EOH/HB/R J00ENREY- 37 2094 ThE AR5 HBtHERy BiEn S8REHF O il HE et L. SFRATEHS Wiras
dissolveddonettianel @ Omin)] theasadding aateh (2 mie) rqotassiuahsarhonatei(3mmol): sempaund
21.1 ( .Ommop and tttwe caﬁlgst Of05mmolg. The.r acg%%w conducted for 12 hours at 8012 and
tracked YT LC AR e Yeatis Wad BoMiBIstad the Solventivay Emeinay %B%b?ﬂg%t% the
concentratition Tdeuremaindeyonasdiete dowith wateth 25y, endpatsactedwithaethyl asetate (75mL).
The solyent was remoyed.completely by concentration, and the compound 19.1 was obtained by
separatﬁ?’ Eﬁ%%@ﬁ &%}gmgdfgégaﬁmi 8’081{7% %ﬁ?r BTt astRd TRy Fhsd ats fo B ratiohs: 1)
Preparatidveiixamplertdved doneptoeipoynchddedBafioamat)iwas ciasadved 1 ankydrobsined by
tetrahydrofuran (10mL)..and Nail (1.2mmol).was added. After the 'reaction was conducted for. 1 hon.r
oo LA b S e B TR LA R 8
conduct&d)for 12 hours at room temperature. The reaction was tracked by TLC. After the reaction was
completed; ' ' mmmmmmmmmetdstaﬁd—adtﬁﬁed with
5% hydroemotaécid, dilgied yyith water (20mL), theH SREctePwith EihyEtotdes425mL). The solvent
was refmoved compietely by © ptration, and C M2t Sgbtamen by separation
through chromatodraghic ﬁ Orﬁf%vitr %@ﬁ%@%ﬁ%@%@%@gﬁ%@(@n QA ﬁ%%?g %ﬁ)?ﬁipﬂégﬁnental
Example Exp&fimentakExanp xperiment of anti hepatitis B vifls' H{\% activity test 1. Object of
the experiment:. | The sarT/]pIe pounds 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 antig&n ?Hd CO{%?&}&%‘?QQ“ hepatitis B virus and On replication of virus nucleic acid (DNA)
through the virbs-celf feve expel?lment. 2. Principle of the experiment Hepatitis B virus (1-1.13V)
tramsgenie Fuprimteapattrampardinomerioethtidépihepsicel ines CEB Yeensteitygpsititis B virus
particles (copt@gjg& @pﬁg@&gg}%@l}%) into the supernatant when being incubated.

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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Under the influence of antiviral drugs, the contents of HBsAg, ITIBeAu and vira] DNA .secreted from
cells into the supernatant were detected. Compared with the contents of control groups without drugs,
the antiviral activity of the sample drugs can be observed. Meanwhile, the cytoumic effect of the
sample drugs EaAHE Heteeted i He walsecobnbentratiorpefdhe sawipledrugs, whish taused|50%6 of the
cells deagmeasyr T WHTEM And the valu ntration of the sample drugs
which inhib{i?fc? 50%%#&%&@%?&%%%@%& gr%gl ﬁ’%&“ﬁ etec e@%?&%%ﬁf? ERRARIS apler
inhibited 5% BEHTEHal DNA replication detected by fluorescent quantitation PCR method was 1C,50.
3. Samples of thierexperimetice of hgselutions of the s dr aying u'r(e;d conce ion
(ImM) were prepared before use. Each saqrﬁi}?ecéPl?gﬁ f{/vg?l%g}[g§ 1\?\/%@ cﬂlugon c@%relnt\rlgﬁg&?j\,sénd the
antiviral ‘%ﬁrﬁ&egﬁ?\nﬁ SRS HRETIETR! (R adethe Positvereoniroldrus torchesloivhether each
experimentupasvitarmiad@enaheagthtmeadiWetbediRf theexpariment: ) kxperimental pracess and
collectiogﬁ&%u(ﬁ)cer%ta}nt_ i HegG%.Z. 5 cells were inoculated into a 96-well plate, and the sample
drugs were added néxt %y.ml'ﬁemr’lﬁgd GRS e tHR s ARtEdrdgs Witk sarmboncehtiatiomyere

renewedperiodigaliyaand e supémattintsenere collested:onihersighth day tabe detected, lylTT was

50

added tq.the cells in the 96-well plate, and ,MTT.dissolving solution was added after 4 hours and
reacted overnight. 0DSS&‘;‘:E)I%VvsffllIsn I%aﬁélﬁe?ytsa %ﬁc t?é‘kgfﬁg rgé%‘t Ba e RRE o iIciPeh thenddMRsidrugs

to licpGZZSEEes, s BBl 6% thbisamgléntiibys:orsthie gfanshvabthecellseanchthae cencentiation of

the samplg, uigs (GROL IS UIRG in.p0% o the 5(:eIIs dead were estimated according to the O
values. b) Detection of the contents of HBsAg and)'HBeAg in supernatant (EISA method):  hiBsAg

and HBeAg wetB Mt QB sFPFERNL kits (Purchased from Sin.o-American Biotechnological

Company). Thie: saynples:Were,added to ¢ strip plate, and the same amqaunt of enzyme
labeled copjugate was added. Afte?%eac%?fc%%%%ﬁﬁ?%?%? Ve Biate lgv@sﬁvgﬁfzﬂ &The
colorant%gcgﬂ?iéfﬁ% RAAGBARErE 806, Siadhw idattbhivascstoppedtatier 43irtinubes;andrORA50/(;

3;, was mebsuretahhetialf ishibitien cencentration (L0pQ). of the sample for ﬂﬁ)ﬁf BV antigen was
estimateec}i{ aglsl%crilitn\% ato the OD values. cg, Detection of the content of HE3V-D CI|_£r<1 %}beg}nateaaﬁ by
fluorescEH qUAR catioR BER T A5 fbiE%mount of supernatant was added to the same volume of
virus extractsoiiibod ahthwaspbaitedtafter mixed homogenously, then centrifuged at 20000 rpm under

room temperg u&égrr.S én'g tes agld Raggﬁgbtle amgunt of supernatant was collected for PCR
amplification. Mea while five’ P?é??[% standard % ?HB?@?WE% set to establish a standard curve.
According totre Bbtalhert NiratDiNiao reflicatiorovalge,wee inhibjtion ratiosof 13V ONALepligation of

each sample grugaldifferent, copsentratic ere calculated, and then the half inhibition rates of the
sample drugs were calculated to obtain IC5 .élégr}.t”85\(371§%ar¥1gﬁle%aﬁﬁ%\tcé’%wlba‘fﬁﬁ?afééefﬁ?qC50

values, B8y eisallie aprdsertpermyaTk watt istlisstcorrespondiighcdngcentiatiasvates, TheRCR
primers 4izRd i the @xRameYIMeLe: Il ACGTEGLGRTATGCCTCATCTTS P2:5'

ACAGTGGG AAAGCCCTACGAAS',}J?ng PCR p??b%zl%gé% PesmEAn %ﬁﬁgﬁ 4 hours and

5 TGGCTAET PTACEACRBOCER FIreses mxpbbhbde ftanResids: TRamplediiGytotaxigiypkh SAg

HBeAg BNA GCRHp2M) seciation.sessetion replication (1Q0,(S(RM\A50.(SD (IM) IC50/Cx (Si)
concentration of the sample drugs (CCsg) resulting in 50% of the cells dead were estimated

according to the OD values.

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 1o the coated strip plate, and the same
amount of enzyme labeled conjugate was added. After reacted for one hour at 37°C, the plate
was washed 5 times. The colorant Solutions A and B were added, and the reaction was stopped
after 15 minutes, and ODyso30 was measured. The half inhibition concentration (IC50) of the

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

¢) Detection of the content of HBV-DNA in supernatant by fluorescent quantification
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(4M) C290 >100 NT NT 0.14(>714) 0290-3 >100 NT NT NA 0306-2 >100 NT NT 0.14(>714) C306-3
5.67 NT NT 0.14(>40.5) 0290-2 >100 NT NT NA 0274 >100 NT NT 67.6(>1.5) 0323-2 >100 NT

PCR:

A suitable amount of supernatant was added to the same volume of virus extract solution,
and was boiled after mixed homogenously, then centrifuged at 10000 rpm under room
temperature for 5 minutes, and a suitable amount of supernatant was collected for PCR
amplification. Meanwhile five HBV-DNA standard samples were set to establish a standard
curve. According to the obtained viral DNA replication value, the inhibition ratios of
HBV-DNA replication of each sample drug at different concentrations were calculated, and
then the half inhibition rates of the sample drugs were calculated to obtain ICs,. For those
samples that can not be calculated for ICso values, they can be represented by ICx and list the
corresponding concentration values.

The PCR primers used in the experiment were:

P1. S’ATCCTGCTGCTATGCCTCATCTT?’
P2: 5 ACAGTGGGGAAAGCCCTACGAA3Z’.

The PCR probe used in the experiment was:

STGGCTAGTTTACTAGTGCCATTTTG3’

5. Experimental Results:

Sample No, Cytotoxicity HbsAg HBeAg DNA
CCso (M) secretion secretion replication
ICs0 (SI) (uM)  ICs0 (SI) (uM) ICso/ICx (SIT)
(M)
C290 >100 NT NT 0.14(>714)
C290-3 >100 NT NT NA
C306-2 >100 NT NT 0.14(>714)
C306-3 5.67 NT NT 0.14(>40.5)
C290-2 >100 NT NT NA
C274 >100 NT NT 67.6(>1.5)
C323-2 >100 NT NT NA
C324-4 45.4 NT NT 11.9(4)
C375 >333 NT NT >333
C307-2 >33.3 NT NT NA
C307-3 >33.3 NT NT <0.05(>666)
C307-4 >33.3 NT NT 0.14(>237.9)
C319-3 >33.3 NT NT 0.09(>370)
C319-4 >33.3 NT NT 0.11(>302.7)
C319-5 >33.3 NT NT 0.04(>832.5)
C334-2 >333 NT NT 1.06(>31.4)
(C334-3 >33.3 NT NT 1.2(>27.75)
C334-4 >33.3 NT NT 1.24(>26.9)
C404 >333 NT NT NA
C323-3 >33.3 NT NT NA
C254 >33.3 NT NT >333

C358 >33.3 NT NT 1C36=1.23
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NT NA C324-4 45.4 NT NT 11.9(4) 0375 >33.3 NT NT >33.3 C307-2 >33.3 NT NT NA 0307-3 >33.3
NT NT <0.05(2,666) C307-4 >33.3 NT NT 0.14(>237.9) C319-3 >33.3 NT NT 0.09(>370) 0319-4 >33.3
NT NT

C303-1 >33.3 NT NT 2.9(>11.5)
C303-2 >33.3 NT NT >33.3
C303-3 >33.3 NT NT 1.48(>22.5)
C296-4 >33.3 NT NT 0.2(>166.5)
C364-1 19.2 NT NT 1.1(18)
C364-2 >33.3 NT NT NA
C305-4 >33.3 NT NT NA
C268-1 >33.3 NT NT 1.3(>25.6)
C282-1 >33.3 NT NT <0.05(>666)
C268-2 >33.3 NT NT | 0.6(>55.5)
C282-2 >33.3 NT NT 0.8(>41.6)
C266 >33.3 NT NT 0.06(>555)
C280-4 >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 3.7(>9)
C310-4 >100 NT NT 0.81(>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: CCso 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. |

SIis 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 ICs, values of 19

compounds were less than 1uM, and ICsp 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



0.110>302.7) 0319-5 >33.3 NT NT 0.040>832.5) 0334-2 >33.3 NT NT 1.060>31.4) C334-3 >33.3 NT
NT 1.20>27.75) C334-4 >33.3 NT NT 1.240>26.9) 0404 >33.3 NT NT NA 0323-3 >33.3 NT NT NA

0254 >33.3 NT NT >33.3

The solutions of the sample drugs having required concentration (1 00Umg/mL )were prepared
by using 0.3% sodium carboxymethy! cellulose. Batch number: 00701010

Posiuve drug. Lamivudine. a product of Glaxo Wellcome pharmaceutical Co., was
prepared with normal saline. Batch number: 005110011
2. Virus:

Strong positive serum of Duck hepatitis B virus DNA (DHBV-DNA), collected from
Shanghai brown-duck. was store at -70°C. |
3. Animals:

I-day-old Beijing duck, purchased from Beijing QianJin breeding duck farm.

4. Reagents

a-32 P-dCTP was purchased from Beijing FuRui Biotechnology Co. Nick translation
kit was purchased from Promega Co.; Sephadex G-50, Ficoll PVP was purchased from
Pharmacia Co.(Sweden); SDS was purchased from Merck Co.(Germany); fish sperm DNA.,
Bovine serum albumin were products of Biophysics Institute of Chinese Academy of
Science; Nitrocellulose membrane (0.45nm) was product of Amersham Co.

5. Method:
a). Duck hepatitis B virus infection:

I-day-old Beijing duck was injected DHBV-DNA positive serum of Shanghai
brown-duck via vena cruralis with 0.2ml/each duck. Blood was taken on the seventh day
after infected; serum was separated and stored at -70°C 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
(TO). the fifth day (T3) and the tenth day after drug administration (T10), and the third day
after drug withdrawal (P3), then serum was separated and stored at -70°C to be detected.

¢). 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

7
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ducks 1 each group were calculated, and the DNA levels of serum at different time after

drug administration (T5, T10) and the third day after drug withdrawal (P3) for the ducks in
each group and were compared with the OD values before administration (T0) of the same
group. The values of t1 and P1 were calculated by paired-t test. The significance of the
difference was analyzed, and the inhibitory effect of the drugs on the viral infection was
estimated.

b). The inhibition ratio (%) to DHBV-DNA of serum at different time after
administration (T5, T10) and the third day after drug withdrawal (P3) of the ducks in each
group were calculated and illuminated in the figure, and the dynamic state of the inhibition

ratios of DHBV-DNA in duck serum in each group were compared.

OD value before administration (T0)—OD value after administration (T5, T10, P3)

DNA inhibition %= x 100%

OD Value before administration (T0)

¢) The inhibitions % of DHBV-DNA at different time of the administration group were
compared with that at the same time of the virus control group. The result was statistically
treated with group t test, and the values of t2 and P2 were calculated. The significance of the
difference was analyzed, and the drug action was estimated.

7. Experimental Results:

Fig. 1 is the comparison of the inhibition ratio of DHBV-DNA level in duck serum of the
treating group and that of the control group with virus infection, after the ducks infected by
the duck hepatitis B virus were orally (intragastric) administered.

With regard to 4 group with administrating drugs of the 50mg/kg, after the ducks were orally
(intragastric) administered twice 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, Lamivudine, of 50mg/kg group
showed inhibitory effect to DHBV-DNA, which means the experiment was tenable. 3 days after
withdrawal of the drugs, DHBV-DNA rebounded to the original level.
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Sl is the selection index of the bioactivity of the samples. Sl value >2 means effective and the greater
Sl 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 haxg @é‘icbi%ic%ﬁ acti i%éo HBV PN,A reglic?tipn g{/j% II%\Ig)s\r level, wherein IC50 values of 19
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Strong positivevsem afPuckREpatitsB MiusDNARRBY-RNALcolacted fram,Shanahal i,

brown-duck. was store at -70 C.- 3. Animals: 1-day-old Beijing duck, purchased from Beljing Qianfin

breeding JGOR AP FREEYENTECT V28D PR s \Wa BuPOASEH Fom B ngn R URUIPBIOERN BIbYy
Co. Nick translefioniitiwas fluschasedBrom RromenasGosti Sephad @48-50r &icolPAR.was purghased

from Phart@gcig. %&’-S%XYes‘ﬁseQEdSD% Wasréj.lrscrga}l ed frlg)rtn Merck Co.,. ermc%%y); fish s&?rm DNA,
Bovine serurt albumin were products of Biophyaicerstitite B Chifs8AhgShirBP ekt to
Nitrocellulds&3viémhbrane (0 45nm) was product of Amersham Co. 5, Method: a). Duck hepatitis B virus
infection:  1-day-old Beijing duck was injected DHBV-DNA positive serum of Shanghai brown-duck
via vena cruralis with 0.2m1/each duck. Blood was taken on the seventh day after infected; serum was
separated and stored at -70°C to be detected. Drug treatment Experiment:. ~ DHBV 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 | dose group-- 50mally
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 Larnivudine, which
was oral (intradastric) administrated with 50mg/kg, twice per day for 10 days. Blood was taken front
the versa cruralis of the duck after 7 days later of infection, i.e. before drug administration (TO), the
fifth day (15) and the tenth day after drug administration (110), and the third day after drug withdrawal
(P3), then serum was separated and stored at -700 to be detected. c). Detection Method:  The
above duck serum was taken and dotted on the membrane to measure the dynamic level of
DHBV-DNA in the duck strum. According to the instruction of nick translation kit, dot blot hybridization
of duck serum and was carried out using 32 P labeled DHBV-DNA probe (purchased from Promega"
Co.). And the dots were shown on the membrane by radioautography. The OD values (the filter was
490nm) of the dots On the membrane were Measured by ELISA. DHBV-DNA density of the serum was
calculated and the OD values of the hybridized dot were used as the values of DIFIBV-DNA level. 6.
Calculation of drug action: a) The mean values (X.:ESD) of DHBV-DNA OD values of serum at
different time of the ducks in each group were calculated; and the DNA levels of serum at different
time after drug administration (T5, T10) and the third day after drug withdrawal (P3) for the ducks in
each group and were compared with the OD values before administration (TO) of the same group. The
values of ti and P1 were calculated by paired-t test. The significance of the difference was analyzed,
and the inhibitory effect of the drugs on the viral infection was estimated. b). The inhibition ratio (%)
to DHBV-DNA of scrum at different time after administration (T5, Tl 0) and the third day after drug
withdrawal (P3) of the ducks in each group were calculated and illuminated in the figure, and the
dynamic state of the inhibition ratios of DHBV-DNA in duck serum in each group Were compared.

OD value before adm s a on (T0)-0D value after administration (T5, T10, P3) DNA inhibition %-= x
100% OD Value before administration (TO) c) The inhibitions (.1/, of DHBV-DNA at different time of
the administration group were compared with that at the same time of the virus control group. The
result was statistically treated with group t test, and the values of t2 and P2 were calculated The
significance of the difference was analyzed, and the drug action was estimated. 7. Experimental
Results:  Fig. 1 is the comparison of the inhibition ratio of DHBV-DNA level in duck serum of the
treating group and that of the control group with virus infection, after the ducks infected by the duck
hepatitis B virus were orally (intragastric) administered.  With regard to 4 group with administrating
drugs of the 50mg/kg, after the ducks were orally (intragastric) administered twice 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, Lamn adine, of 50mg/kg group snowed inhibitory effect
to DHBV-DNA, which means the experiment was tenéble. 3 days after withdrawal of the drugs,
DHBV-DNA rebounded to the original level. At the condition of the present experiment, for W28F
50mg/kg, both paired analysis and group analysis of T5 and T1O showed inhibitory effect to
DHBV-DNA with statistical significance. Though DHBV-DNA at P3 rebounded, it did not reach the
original level. For W281VI 50migikg group, though paired analysis of T10 and P3 showed inhibitory

effect to D1IBV-DNA with statistical significance, the group analysis did not show any effect with
ctatictical cinanificance Enr WISD ENmMmarna arotin both naired analvveie and arorin analveie TIO chowed



Claims I. Use of heterocyclic non-nucleoside compounds represented by the following structur
formula: wherein, X1is S; Rjis pyridyl; pyridy,1 substituted by hydroxyl; phenyl, phenyl%@@ét‘n ted
by one or two groups selected from the group consisting of hydroxyl, halogen atoms, nitro, CI-C4 alkyl,
C1-C4 alkoxyl, phenyl, and C1-C4 alkyloxycarbonygmipo group; 2-quinolyl; or 2-indoyl; R2 is linear or
branched C1-C6 alkyl, C3-C8 cycloalkyl or benzyl; R3S -C-0, wherein R' is hydrogen atom, or linear
or branched C1-C4 alkyl, for preparing medicaments for treating viral diseases. 2. The use

according to clainuievireiaindbe:-hetesaai@ieoinr-tuelisaside cpropauad is ene Ritheifgllawingre
compounds: -/ N 7-11- 1---.4\1'.11[Th0 \2Et CO2Et N CO2Et / N ---NCO2Et N%N_j L CO2EtON S (
N)C IN N_NRE2:002E1 -N N N -NCO2Et-N"CO2EtHO  OMe k)3 0/Ni N ~-NCO2Et=./N-INCO2Et

02N, R
X R2
R1 <\ /T[
N

Rj

wherein, X;is S;

R; is pyridyl; pyridyl substituted by hydroxyl; phenyl; phenyl substituted by one or two
groups selected from the group consisting of hydroxyl, halogen atoms, nitro, Ci-C4alkyl, C;-Cy4
alkoxyl, phenyl, and C,-C,4 alkyloxycarbonylamino group; 2-quinolyl; or 2-indoyl;

R, s linear or branched C;-Cg alkyl, C3-Cgcycloalkyl or benzyl;

)

R;is—C-0-R', wherein R’ is hydrogen atom, or linear or branched C;-C, alkyl,

for preparing medicaments for treating viral diseases.

2. The use according to claim 1, wherein the heterocyclic non-nucleoside compound is one

of the following compounds:

CHSI/\( N sf{ B\ ff( @Sﬂ
NIV WN COEt =N N COoH N

CO,Et , ’ CO,E
OH
oO<cr O < sse@ii
N
AR AN \ N N N
N N"Scoget N"Scogst N© NTcoEt ko CoE
E F MeO
[ S\(\( S s S
F—©—<\ | N \| Meo—©—<\ [ v
N" coet | N/\0025t7 N COEL N"Ncoget N">coet
OMe O;N NO,
S S S S S~
O LY O~ Ok w540
N COzEL N ot | N COEL N COzEL NTcog
Cl S; s s MeQ
s s
T OST O=TT OTT a1
N N7 N N NN

COEL | COgEL COREL | COzEL | CORE |

O3N OMe ___ IS s
s
HO@—(FN <>:\§—<\ \1[/\*/ <\j>_<\ ﬂ Med <:> <\N:g(\°<
N =/ NN N N"coMe and I

Ot COEL
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\\ N 'CO2Et NO2 N .N./-NCO2E n BocHN-- N-ThCO2Et MCSLLP 3. Use of a heterocycléCSLLP
non-nucleoside compound represented by one of the following compounds: /C _sPh, s,
P-100N:\-Sszz ) Ph Cl); NNN NCO2EtHO for preparing medicaments for treating viral diseases. 4

Use accordingstoiayane eftelaimsit tacs-noriiddherMipldis egsescaral nepatiisdB, irflagrzdanerpes
or HIV.

compounds:

COOH s, 8
Br S /N\ ;S/ Sﬁ\/ [/>“<\\”/\\/
/>—<\J<I [HN EHK GCs S

COMEt _ COzE

TH wﬁﬁ W‘?ﬁs LD

for preparing medicaments for treating viral diseases.

4. Use according to any one of claims 1 to 3, wherein the viral diseases are hepatitis B
influenza, herpes or HIV.
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