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2',2-Bl S- THI AZOLE NON- NUCLECSI DE COVPOUNDS AS HEPATI TI'S- C VI RUS | NHI BI' TOR
Technical Field The present invention belongs to the fil y.
In particular, the present invention relates to a class of ﬂmmmmmmmﬁmmmw

2' ,2-bi s-thiazol e non-nucl eosi de conpounds having an anti-HCV (kHepatitis C
Virus) activity, which can be used in preparing a drug for. treating ..

hepatitis C, i r i it r Vi ral
hepatiti des §§§g$kﬂg¢%§??%ﬁ§ﬁ¢$£?Eﬂ%@%#?%ﬁﬁ@826ﬁﬁﬁ5@@@3@ﬁ§5¢§SFWErapeutics
up to now. Al so, th§¥ ﬁép_ﬁyﬁlass of hepatitides that are the nost common
and harnful with sefSOYPQUNDSASHEPATIRIGENIRYS INHIBIJOR | eading t o
hepatitis are mainly divided into five types, i.e., types A, B, C, D and E
Anmong them hepatitis A and E viruses infect intestinally, and their

cont am nat i qRchdicdds8g source or food may result in pandem c infection. But
hepatitides A and E wll neither develop into chronic hepatitis, nor induce
hepat oci r r Hhsipsese@riavepaibn eeiosgs ©aky/Blet RF pharGiaty. Ne Futichibr, g prenl inveltRAg
imunity. Viral hepatitides B, C and D are transmtted through bl ood, and a

few of pafidi@nts aArc@st ndfect 2distitiacbloseorcAi@Ride Weddipddald Rbing 8@l dnvigriceenen,
mlk or the |like, such as the infection between couples or nother an

d
infant. AmDAGHS GeiNk] &liyRERALEE LaaR, usBP ok AR 8UHRO i i 'E Skl on
W th hepatitié B &irLs ?EﬁV)f hepatf?is ]V$€u§ (H"‘”gﬁg"ﬁggig?%{é’ tdvirus
(HDV) wi I : : chronic. wherein about 20% of them may possibly
devel .op %H%g{ﬁ%%gggg%ﬂ?ﬁgéis if suffered from persistent infection, and
about 1% to about 5% of themmmay turn into |liver cancer. China has a high
mor bi dity ofg,yj titides. and it is estimated that econom c | oss
directly cause '@9“@?9@| hepatitides is about 30 to 50 billion RVB each
year. 11113l hdphliliddslatd Inkdrhdidohdiyl tebdddidddlbhdn 43LH0R0R therapeutiRdRREd AGvW t h

viral hepatitis B, hepatitis C has a tendency of global preval ence and is

t he | eadiAng. &f fa0 . | J j ' r..ea.and
Japan. Acear dehary ao RS, B IRy Rl R SRR e A R ATy
is about; 3% an s 1 At hat about 170 mllian peopl e have
been i nf gz%éeltvjﬁ}wq? %%%l/ “radr?g %%%WS%% It(I;Suf}srze;lrrln énq}hg{/\\//l (?gs“ét(s) fJlovfe eeﬁ’ ltel"t?t?'%esc
devel op ea ear. nati onw, de ser oepi dem ol ogi cal . i.nvestigation in China
showed t a;ﬁh tc\ijeﬁr%ﬁdﬁg' %fmoélg#é’F'?o elﬁ"‘i\%’? rfg aélﬂtl%‘ SaH‘tf‘fcbd’&‘Fgg‘ah% 4y ey al
popul ation was 3.2% Chronic ipfection of HCV may result _in chronic

i nf | amatBHAMABIIE VA faUEE BY g@fj aaygreqult ig pandgiyC infertiop. Bt hepdtitislss Acmds may
devel op into hepatocirrhosis or even hepatocellul ar carcinoma (HCC).

However , Et Wil énejtersdgvejops jese t cheenia heaafitise dnodr ingduesn depstaciraraaise @nd cpatisgisnen
for hepatitis Cto date which seriously threatens the health and |ife of

t he pati @aewringniorhabebevdhgam sdifclong iswminaly. Al peptitidesh@al € handr Dbhrem
Therefore, China pronulgated a guideline for the treatnent and prevention
of hepat irdgismit@dethrdugh ibiodd08dd a few HdB\Yatdrds bEVinbetednty dlosediontaet efith patiels
genera respectively, although they both belong to the hepatitis virus and
have a sialivh,asemeUinik of thafiles tsicinas HB\hRelighaaween thpidlepansas diddagnf.am |y
and is made of a partially doubl e-stranded circul ar , While HCV bel ongs

to the fhavhyithd Jpg fﬁ(ﬁ)ﬁiiﬂ_id’esa%ré thaft W@iotfit}{@'a&ﬁgsiﬁfe@tiidﬁglvﬁh Sﬁe&%gg mu\éi rus.

At present, clinical anti-HBV drugs are mainly nucl eosi de dr as

| am vudi 18 QY ivE s | Wr f QVi.: i A WVOX .
S 51 L B s AT HnE! BA Y IYEN gefTEro be o

?Ef PYLOP@E%‘E{I_% rogf)l g%’;%?n&z?”ﬁ%ﬂ’%w ’j’@g‘%)%c into hepatocirrhosis if suffered- from
(9[ 4- hydr oxy- 3-. dr ox th - 2- et hyl epecycl opentyl | guani ne), enticavir
it he Prert et e R 19605 BBRG A4 EbmGR T O G e T CHeRRICAIA e

exi sting .anti-HBV drugs can not be used for treating Hepatitis C. So far,
no ef f echipl@cshidity ofylralcispatitfiesgndripts qstipagedrthpeecgrermicilpsscdirently cameddint |y,
the nost effective therapeutic regimen for HCV is the conbined

adni ni st YiEd penptigees;ipalkaut 69 enSGbidionrfodB-esplertarum anti viral agent, such as
interferon and ribavirin. But such conmbi ned adm nistration only has a
sustai nabl e curative effect of less than 40%w th serious adverse effect.
Therefore, it is of inportant significance both for clini pCi ety
to devel op novel anti-HCV small nol ecul e drugs. InterAMWﬂWﬁmmmwﬂmW
application No. PCT/CN2007/001861 (I nternati onal Publication*aﬁm?

2007/ 147336),  which is a-previous international patent -application—of--the
present applicant, discloses a class of heterocyclic non-nucl eoside
conpounds. in particularly, discloses the anti-HBV activity of the
conmpounds and their use for treating viral hepatitis B. During the
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Rr NN'---NR2 wherein, Rl is C1-C6 linear or branched al kyl. C3-C8
cycl oal kyl' or benzyl: preferably, RL is Cl1-C4 |linear or branched al kyl,
C3-C6 cycl oal kyl, or benzyl, such as nmethyl, ethyl, propyl, butyl, pentyl,
hexyl, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl: and nost _
preferably. Rl is isobutyl, n-butyl or benzyl. R7 is a group selected from

the group cepslasiht Wth%ragllep% iy q{e‘%t){tlisaé K & tefdlentd o@Ll%Qﬁqéblr&/%fep&r%ld 1ithe
substituted C'-Ca al ky Cl'- Ca al koxyl car bonyl substTtut eny

and OOR Ql 4 ,Iln ﬁu N tlhlz enA sta& R/er&fgfis%sﬁl E%gBuAm %r Eldr}'fql)(an Ag%oq?img (G eaCh

i ndependent 1y ro en atont I near branc énat ed

peneyl - OO ‘*%991 BERe! uR Bih b NOYER B ol s

benzyl, c ub tltut d, benzyl , carbox substitut ed benzyl Cl-Ca
a1 Koyl c SpBAT TTEE PP b DR J1Teciot MU SDL bt BreEatss naraes of

substituted 2', 2-bis-thiazolyl nethyl ene;, preferably, R is one selected
fromt heh‘iﬂabﬂf) Q;(glﬁgqlg}t ieAgh orarciA @@tlﬁlwlﬂgxs)erqu@ymiolqucal investigation in China
et hoxyl carbonyl et hyl ene; et hoxyl carbonyl vinyl; -CR wherein R is Cl-C4
| i near oshdyedlée ralikyf a per@nhaRingwin e G Wi aﬁiibdd@shlydlg@xgeai papdmiar wis13>.T%.
| inear or branched alkyl; and O R !I/ -CGCNR', wherein R and R' are each
i ndepend€htadnic inyedriogeh HAN\o may Cksu@4inl| dhredy indlammatory necrosis and fibrosis of liver,
br anchedal kyl , phenyl , benzyl , f | uor obenzyl or
and a part of the patients may develop into hepatocirrhosis or even hepatocellular carcinoma
(HCC). However, there is still short of a desired drug and a therapeutic regimen for hepatitis C
to date which seriously threatens the health and life of the patients, and has become a serious
social and public health problem. Therefore, China promulgated a guideline for the treatment
and prevention of hepatitis C early in 2004.

HBYV and HCV belong to different viral genera respectively, although they both belong to
the hepatitis virus and have a similar route of infection. HBV belongs to the hepadnaviridae
family and is made of a partially double-stranded circular DNA, while HCV belongs to
the flaviviridae family and is a positive-sense single-strand RNA virus. At present, clinical
anti-HBV drugs are mainly nucleoside drugs. such as lamivudine, famciclovir, lobucavir,
adefovir dipivoxiil, FTC (2°,3’-dideoxy-5-fluoro-3’-thiacytidine) . FMAU (1-(2-fluoro-5-
methyl-beta,L-arabinofuranosyl)uracil), FDDC (5-fluoro-2°,3’-dideoxycytidine). BMS 200475
(9-[4-hydroxy-3-(hydroxymethyl)-2-methylenecyclopentyl]guanine), enticavir and the like.
Since HBV and HCV belong to different viral genera, the existing anti-HBV drugs can not be
used for treating Hepatitis C. So far, no effective small molecule drugs for HCV can be used in
clinic. Presently, the most effective therapeutic regimen for HCV is the combined

administration of interferon and broad-spectrum antiviral agent, such as interferon and

ribavirin. But such combined administration only has a sustainable curative effect of less than



412-(2-thiazol y1)-5-isobutyl -thiazol yl ] net hyl ene; R3 and R4 are each

| ndependent|ly hydrogen atom halogen atom Cl1-C4 linear or branched al kyl,
or phenyl; and preferably, R3 is hydrogen atom Br, nethyl, ethyl or’
phenyl, and R4 is hydrogen atom The said 2',2-bis-thiazole

non- nucl eosi de conpound is further preferably one selected fromthe group

consi st i B@,Afith Seribls GdRBe, effect ﬁ@&%@)r@)lt is &fqggbﬁgﬁ%g’n?ﬁcances&tm%@%w and
(C324-5), (We8). Ncss,, NNO

for society to develop novel antl-HCV small molecule drugs.

International application No. PCT/CN2007/001861 (International Publication No. WO
2007/147336), which is a previous international patent application of the present applicant,
discloses a class of heterocyclic non-nucleoside compounds, in particularly, discloses the
anti-HBV activity of the compounds and their use for treating viral hepatitis B. During the
subsequent research, the present inventors further find that among those heterocyclic
non-nucleoside compounds, the 2°,2-bis-thiazole non-nucleoside compounds also have an
anti-HCV activity, and therefore are useful to be developed into anti-HCV drugs. The

disclosure of WO 2007/147336 is incorporated herein by its entirety by reference.

Disclosure of the Invention

Therefore, one object of the present invention is to provide the use of a 2°,2-bis-thiazole
non-nucleoside compound of formula | in preparing drugs for treating viral hepatitis C. |

Another object of the present invention is to provide a method of treating viral hepatitis C.

According to the present invention, a 2°,2-bis-thiazole non-nucleoside compound of

formula I has an anti-HCV activity, therefore can be used in preparing drugs for treating viral
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hepatitis C:
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wherein,

R, is C,.-Cé linear or branched alkyl. C;-Cg cycloalkyl or benzyl; preferably, R, is C;-Cy
linear or branched alkyl, C;-Cg cycloalkyl, or benzyl, such as methyl, ethyl, propyl, butyl,
pentyl, hexyl. cyvclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; and most preferably, R, is

isobutyl, n-butyl or benzyl.
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.S /') sH NN (W28F), (C503) andN N(V28MF). Anmong them the nost

pref erabl e conpounds are C322-2, W8M-, (C282-2, (C503, C267, (C280-4, C357,
C281, C324-5, (C343, C302 and We8F. The in vitro test on anti-HCV
activity at cellular level reveals that the 2',2-bis-thiazole

non- nucl eosi de conpound of forrmula 1 can inhibit the replication of HCV,
and thus hag t0e qz%dé)'é cr@f Lo E e grr%}{%bﬁoglsjfgtteir:;%u:oéf g{-CErh\%é%anﬂlg\ﬁp?(h%éi s C

and used in preparin rugs for treatin pa

't al so S DETERA PP UGk i R et ErBRm e bepred C-CrREShrndly

i nvention thus prqvides a nethod_of treating hepatitis C conprising

adm ni stering a sypj ect suffegi ng fromhepatitis C a therapeutically
effective ynt of the above M, 2-bi s-t hi azol e non- nucl eosi de conpound.
The 2'.2-BiSH hiaﬁﬂ%‘%onnchucl eo& dehaompBlat Réyreechiindegendettly hydrogen
phar maceutical |l y acceptabl e adjuvants, such as a di spersant, an exci pient.
a di si nt egprarft;;Cahnantor dxindbett glkgl, Sweetremtdng-Ggelky], pheidabénzgl, agleatnatet C. .
to prepare a pharnaceutical conposition. The conposition can be prepared by
convent i oealyl.netGodikyl subistigtedi Edndy 10T {Thadlmsy sumdtht@iaberkel, f{OQrauiageshidont o
various routine dosage forns, such as tablet, coating tablet. capsule,
powder, edstituted | Fer@gNercidno Ofudkii@RAl Negkylat ERPO shgtidied- Biyt hi@ze) e
non- nucl eosi de conpound Is a preferable route for human. O course, the
drug can.RexPadreaiyer aubsicaedm Besier eg V"ﬁﬁs’ﬁbﬁitm{i I ept Sukf eﬁﬁv{ " QBstituted
deglutition disorder or there is"an absorption loss o dr ug after oral

admi ni st ras i,ang..Best, Mg, for Carrying Qut the Invention The in vitro
anti - HCV dct %Ctlh{ay gémsay §}e’t he 2',2-bis-thiazol e non-nucl eosi de conpounds

at cellular_|ev s .perfor by. usi an anti-HCV actjivjty assa
protocol r 5%%%?12%\(,1@09?0%5 %eir!%acl?qde\émlnh tF%egrgW [CONSIStAga Ohn ‘i'bH@ﬁEEb“tVra\l)‘iyﬁ/
assay was perforned by using Huh7.5.1 cells (presented by WUHAN | NSTI TUTE
of VI ROLOGY, CHI NESE ACADEMY OF SClI ENCES) EiGgfect ed by HCV (J399E) inserted
wi th enh re r [0.( Bl The variati f .the green
fl uor escgﬁggﬂfﬁ%%t{l%}%sélgog{ggcﬁ%ggﬁglﬁ]% m crloRpl at'e fedder® %b&cw%ﬁro icity
was neasured at the sanme time, so as to evaluate the influence of the
conpound on the repli®ation activity of HCV. Conmpounds to be tested were
di ssolved in DMSO to r»gqpare a stock solution before the test. Upon using,
t he st ockragdiedtallon; was & 1Rit etleten B iddgiifogeh eomcant F@f fimar v blandVEMIkyI;
(Dul becco's Mdified Eagl e Medi a, purchased from G bcoBRL conpany (Life
Technol ogi es, @G Bnd |sland, NY. USA)) containing 10% FBS(fetal bovine
serum purchag from Hycl one conpany (Logan, Utah, USA)). The fi nal
concentratd on of ® rpc € 1t Y/ RV u to
Vol une), glE;ldnd suc hQID@I\/HB%CSE@o%chn({ l}aﬁr%lﬁﬁﬁbﬁ@gﬁrﬁlggﬁgf “ec(t)é%%] ﬁazo‘g’{'r gl\}vtﬁ% h}){? Arc(;eFFI S.
Positive ol : ri urin (pu ed fro jgma/ Al drgch),. |t was

bRl baqu\;l. élﬁ:lﬂgli .rge%v(ﬂ flll(l:i)rgé en_Z)QO C bef%re

di ssolved 1n DVMSO to prepare a sto solution-and store
use, and,di | a.desired concentration upon using. Huh7.5.1 cells
(10% FBS%CEMW%é)Eﬁ)_Lglscgjgflﬁyg%ﬁ%zo\agfrrlee%i]}rll%nful ated on a 96-wel | plate (Costar
3904) with 100 per 1. 24 ater, the ernatant of the culture
nedi a was cﬁ?éééc?ﬁ ?acﬁﬁ‘!e@ﬁ‘&iﬂgﬁ}‘y Pg‘ﬂ’satglﬂp@ﬂ M it Nfrgar or pranchgds
added. 8 h |later, 50Wof the testing conpound sol ution was added and 100gl
of cul t upl&Ymeariedsnd pserehbnReds hysregen atoreuBmmedylieshy! 72 phenytlhand Ry is
supernat ant was sucked out, and read on a fluorescent m cropl ate reader
( Ex=488nhydregaesn@nn) . Then each well was added with 20il of MIT (5n2/ i)
and additional 50ul of culture nedia. 4 h later. 100l.t1 of MIT lysis
sol uti on wadeadded:.2-biskthlaatie rnonrrealtbside wasipp@rdl or fuetleraprederidy edne ngldaicaf
570nm Experinental results were shown in Table 1.

from the group consisting of



.Tabl.e 1 Inhibitory activity of sonme conpounds agai nst the replication of

HCV Conpounds CCso (11M Replication of HCV. | C50 (11M SI C322-2 >100
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Among them, the most preferable compounds are C322-2

C280-4, C357, C281, C324-5, C343, C302 and W28F.

, W28MF, C282-2, C503,

C267,

The in vitro test on anti-HCV activity at cellular level reveals that the 2°,2-bis-thiazole

non-nucleoside compound of formula I can inhibit the replication of HCV, and thus has the

anti-HCV activity, may be useful for treating hepatitis C and used in preparing drugs for

treating hepatitis C.
Although the 2°.2-

it also can be used for preventing the infection of HCV.

bis-thiazole non-nucleoside compound is mainly used for treating HCV.



.C503 >100 1.4 >71 C267 >100 4.9 >20.4 C280-4 >100 8.9 >11.2 (C357 >33.3 2.8
>11.9 C281 >100 13.6 >7.4

The present invention thus provides a method of treating hepatitis C comprising
administering a subject suffering from hepatitis C a therapeutically effective amount of the
above 2’,2-bis-thiazole non-nucleoside compound.

The 2°.2-bis-thiazole non-nucleoside compound may be mixed with pharmaceutically
acceptable adjuvants, such as a dispersant, an excipient, a disintegrant, an antioxidant, a
sweetening agent. a coating agent, etc.. to prepare a pharmaceutical composition. The
composition can be prepared by conventional methods in the field of pharmacy. and can be
formulated into various routine dosage forms, such as tablet, coating tablet. capsule, powder,
etc.

In general, oral administration of the 2°.2-bis-thiazole non-nucleoside compound is a
preferable route for human. Of course, the drug can be parenterally administered when a
patient suffers from deglutition disorder or there is an absorption loss of drug after oral

administration.

Best Mode for Carrying Out the Invention

The in vitro anti-HCV activity assay of the 2°,2-bis-thiazole non-nucleoside compounds at
cellular level was performed by using an anti-HCV activity assay protocol recognized by one
skilled in the art.

The anti-HCV activity assay was performed by using Huh7.5.1 cells (presented by
WUHAN INSTITUTE of VIROLOGY, CHINESE ACADEMY OF SCIENCES) infected by
HCV (J399E) inserted with enhanced green fluorescent protein (EGFP). The variation of the
green fluorescence intensity was recorded on a microplate reader and cytotoxicity was
measured at the same time, so as to evaluate the influence of the compound on the replication
activity of HCV.

Compounds to be tested were dissolved in DMSO to prepare a stock solution before the

test. Upon using, the stock solution was diluted to a desired concentration with DMEM



. C324-5 >100 36.6 >2.7 C343 >100 19.1 >5.2 C302 67.5 25.7 2.6 W8F 36.9 7.5
4.9 ribavirin 448.8 48.3 9.3

(Dulbecco's Modified Eagle Media, purchased from GibcoBRL company (Life Technologies,
Grand Island, NY, USA)) containing 10% FBS(fetal bovine serum, purchased from Hyclone
company (Logan, Utah, USA)). The final concentration of DMSO for cell culture was less than
0.25%(V/V, Volume to Volume), and such DMSO concentration would not affect the growth
of cells.

Positive control: ribavirin (purchased from Sigma/Aldrich). It was dissolved in DMSO to
prepare a stock solution and stored at -20 °C before use, and diluted to a desired concentration
upon using.

Huh7.5.1 cells (10% FBS, DMEM) at 10° cells/ml were inoculated on a 96-well plate
(Costar 3904) with 100pl per well. 24 h later, the supernatant of the culture media was sucked
out, and 50ul of virus supernatant with MOI = 0.1 was added. 8 h later, 50l of the testing
compound solution was added and 100ul of culture media was supplemented. After incubation
for 72 h, the supernatant was sucked out, and read on a fluorescent microplate reader
(Ex=488nm, Em=516nm). Then each well was added with 20pul of MTT (5mg/ml) and
additional 50ul of culture media. 4 h later, 100ul of MTT lysis solution was added. 6 h later,
reading was performed at a wavelength of 570nm. Experimental results were shown in Table 1.

Table 1 Inhibitory activity of some compounds against the replication of HCV

Replication of HCV

Compounds CCsp(pM)
ICs0 (M) SI
C322-2 >100 9.8 >10.2
W28MF >100 0.8 : >125
C282-2 >100 2.8 ' >35.7
C503 >100 1.4 >71
C267 >100 4.9 >20.4
C280-4 >100 8.9 >11.2



-Note: CC50 is the concentration of a specinen conpound at whi ch 50% of
cells was killed, representing the influence of the conpound on the growth
of Huh7.5.1 cells. IC50 is the concentration of a speci men conpound at

whi ch 50% of the replication of HCV was inhibited. SI is the bioactivity
sel ective index of a specinen conpound, and a Sl value of greater than 2
means that the cospound is effeciive, and the |agger the Sl vghue is, the
nore effective the conmpound will be. The above results reveal ed that
under the sanme expgrimental conditgpns, the in migro admnistration of the
above 2',2-bis-thiazol e non-nucl eosi de conpounds significantly i nhibited
the replicationgf, HCV in the infected Huh7.5.l\gflls, and the, L C50 of the
above 2',2-bis-tRidaZol e non- nucl eosi de conpound?' anges from0:81LMto
36.6[1.M which %$‘§uperior to thﬂ%hOf the positive control ribavirin
(48.3[1. M, exhi ?11ng an strong tthibitory acti®ity on replitation of HCoV
invitro. Some of the conpounds have excellent SI values, for exanple,
conmpound 1Al 28MCH¥s a SI val ue 67-3l arger than 2675, The 2.6

2' ,2-bis-thiazol e non-nucl eosi de conmpounds are novel non-nucl eosi de snal
mol ecul ar conpouldst and may havéé& new anti - HCVSmechani sm whidch i s
different fromthat of ribavirin and interferon. Meanwhile, the above
results of the iibdvirpi tory activi448.&assay agai nst8.3 he replicatiogn of HCV at
cellul ar,] evel indicate that such conpounds have a prospect of being
applied "8t he treatnment of hepatitis C. CLAINS What is clained is:

1. Use ofCa ¥ [I2- birsentrdt@nobdiea npreimgs | @ogioded compocnd08d of aretiuilveas killad,

prepari _ngap?esgt{t_lh% tﬁ@fnﬂhé&_@foifﬂﬁ c%inbéhnmpﬁE ingw%h GrHRR7 5.1 censSSRL 11 Nr-ND F\ 41
2 wherei RLis C- ear or branchegaﬁlk cycl oal kyl or

Co. | yl . C3-C8 cy¢
benzyl : 1Cp S The GanSERyTaLion 8L e SBFeIBNAATIRGUE] BB ED ST firgedlication gBHCY was
hydr oxyl alhkyted. al koxyl car bonyl substituted Cl1-C4 al kyl, Cl-C4
I k | i s ide; 'COMRQO asSlv e 2
al koxyl cgf qu%[ém%#p'gt?' LR it A lé@lﬁ?éln hf?]g Bha, Ot 5%1 M&p&@flé&ﬁﬁﬂw

wherein, R e each 1 ndependent Y y rogen at ¢ I near ~or
br anched™&Péythat 1hg|comenstdeld <BecEys- ankye lapssama S1 wave il thenmprsgelfrativg the
benzyl, €EImgdundakklybesubstituted benzyl. Cl1-C4 al koxyl substituted benzyl,
Cl] -4 al kylam no substituted benzyl, cyano substituted benzyl, carboxyl
subst i t ut edheeatwyt ,results revealed that under the same experimental conditions, the in vitro

administration of the above 2°,2-bis-thiazole non-nucleoside compounds significantly inhibited
the replication of HCV in the infected Huh7.5.1 cells, and the ICsy of the above
27,2-bis-thiazole non-nucleoside compoundé ranges from 0.8uM to 36.6uM, which is superior
to that of the positive control ribavirin (48.3uM), exhibiting an strong inhibitory activity on
replication of HCV in vitro. Some of the compounds have excellent SI values. for example.
compound W28MF has a SI value of larger than 125.

The 2°.2-bis-thiazole non-nucleoside compounds are novel non-nucleoside small molecular
compounds. and may have a new anti-HCV mechanism wﬁich is different from that of
ribavirin and interferon. Meanwhile, the above results of the inhibitory activity assay against
the replication of HCV at cellular level indicate that such compounds have a prospect of being

applied in the treatment of hepatitis C.



al koxyl car bonyl subst it ut edbenzyl . unsubsti t ut edor C1- C4al kyl substi t ut ed

2',2-bis-thiazol yl net hyl ene; R3 and R4 are each independently hydrogen
atom hal ogen atom Cl1-C4 linear or branched al kyl or phenyl. 2. The
use according to claim11, wherein Rl is C1-C4 |inear or branched al kyl .

C3-C6 cycl oal kyl or benzyl. 3. The use according to claim2, wherein

Rl is isobutyl, n-butyl or benzyl. cLA4MSThe use according to claim1
wherein R) is a group selected fromthe group consisting of C-C4
hydr oxyl al kyl ; et hoxyl car bonyl et hyl ene; et hoxyl carbonylvinyl; 0 Il (11
wherein R is Cl-C4 linear or branched alkyl; -00-R R is hydrogen atom or
Cl-4 |inearyQr . ed alkyl; and O Ilr -GCNR', wherein R and R' are
each indepeﬁ@%ﬁfﬁggﬁﬁgf%gen atom Cl-C4 linear or branched al kyl, phenyl,

benzyl, fluqrpbenzyl. or. 442-(2-thi azolyl)-5-isobufyl-thiazolyl] methyl ene.
5. The use 30@8? 8@4% ’%'SéhW(@ﬁ@Ow“éFﬁﬁs Omoanti?} (yﬂ’i‘@k‘@ilri“ REPRANHY dFtsgen
atom Br, nethyl, ethyl or phenyl; R4 is hydrogen atom 6. The use
accordinB“f@mEE%Wﬁ¥ﬁﬂmﬂﬁ%?éin the said 2'.2-bis-thiazol e non-nucl eosi de
conpound is selected fromthe group consisting_of PhSN_/COCH

Rs. _s s_ R
L)—~<X
N N

R; R,

wherein,
R is C;-Cq linear or branched alkyl, C3-Cs cycloalkyl or benzyl;
R, is a group selected from the group consisting of Ci-Cs hydroxylalkyl, C;-C,

alkoxylcarbonyl substituted C;-C; alkyl, C;-C4 alkoxylcarbony! substituted C»-C4 alkenyl,
0 R
0 I —E-N
—C-R, —C-0-R' and R", wherein, R’ and R" are each independently hydrogen
atom, C,-C4 linear or branched alkyl, halogenated C;-C4 alkyl, phenyl, benzyl, halogenated
benzyl, C,-C, alkyl substituted benzyl, C;-C, alkoxyl substituted benzyl, C,-C, alkylamino
substituted benzyl, cyano substituted benzyl, carboxyl substituted benzyl, C,-Cy4
alkoxylcarbonyl  substituted benzyl. unsubstituted or C;-C4 alkyl. substituted
2’,2-bis-thiazolylmethylene;
R; and R4 are each independently hydrogen atom, halogen atom, C;-C: linear or
branched alkyl or phenyl.
2. The use according to claim 1, wherein R, is C;-C4 linear or branched alkyl, C;-Cq
cycloalkyl or benzyl.

3. The use according to claim 2, wherein R, is isobutyl, n-butyl or benzyl.
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wherein the said 2',2-bis-thiazol e non-nucl eosi de conpound is selected from
the group consisting_ of 10 8. A nethod of treating viral hepatitis C

conprising adm nistering to a subject suffering fromhepatitis C an
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—C~-R', wherein R’ is C;-Cs linear or branched alkyl; —C~-0-R . wherein R’ is
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hydrogen atom or C,-C4 linear or branched alkyl; and R, wherein R’ and R are

each independently hydrogen atom, C;-C4 linear or branched alkyl, phenyl, benzyl,
fluorobenzyl or 4-[2-(2-thiazolyl)-5-isobutyl-thiazolyljmethylene.

5. The use according to any one of claims 1 to 4, wherein Rj is hydrogen atom. Br,
methyl, ethyl or phenyl; R4 is hydrogen atom.

6. The use according to claim 1, wherein the said 2’.2-bis-thiazole non-nucleoside

compound is selected from the group consisting of

COOH
Bf N__/COOH _/coon
_ K '-. i\ N !
/>_< :(\\/ \[ N /. ! /S\//\S\/\/\/ (S/ 4 j\/Pn e
COsEL N COEt Ly vl s —N o~
S
&,’é | / \ / \/\/
CONH-— : L N-/
Ph, CONHp | CONHPh | \ . 'CONHMe |

S - ! | 2
K \7/A\T/ \\NV—~<N’ny//' J‘NV_~<N

! i
—OH HO , HO

S S

o) , o] COEt COEt CO,Me
N
=N
\[>__< o 5T M= N
L oG NS e
5 L oH | ~ i n I
:’;\/ \ﬁ)"\\/\n/N x o N/>——\N A
/ 0 , i and o

7. The use according to ciaim 1 or 6, wherein the said 2°,2-bis-thiazole non-nucleoside

compound is selected from the group consisting of

10



R i.s a group selected fromthe group consisting of Cl-C6 hydroxylal kyl.
Cl - Ca al koxyl carbonyl substituted Cl1-C4 al kyl, Cl1-C4 al koxyl carbonyl
substituted C2-C4 alkenyl, OO R / 01l | -C-0-R andR ", wherein, R and
R' are each independently hydrogen atom Cl-Ca linear or branched al kyl,
hal ogenated Cl1-C4 al kyl, phenyl, benzyl, hal ogenated benzyl. C1-C4 al kyl
substituted benzyl, Cl1-C4 al koxyl substituted benzyl. Cl-C4 al kyl am no
substituted benzyl cyano substituted benzyl, car box gﬁbshtut ed benzyl,
Cl-Ca alko bonyl s/| t ut edrhen? un ut*=ed ors Cl-£A al kyl
substi tut|esﬁl—2§y is- t*ﬁ%aé hy*eﬁguw ﬂn‘(g ar&_gagh
mdependerﬂl)}“ mgen at oy gen at omy Cl A Ilnezilr/ or. branchaﬁleaI kyl
or phenyl . 9. The met hod accordl ng to claim8, wherein RL is Cl-C4

| i near or branched al kyI C3-C6 cycl oal kyl or benzyl: R is a group

sel ect ed qbgoﬁﬁ/h\a/gr\oupjccﬂﬁl‘/tl ngsof C1-C4 hydrox kyl; 8.ifs

et hoxyl ca rNy1 byl ene;  ethoxyl car,popj{ Vil nyI /—C V\herel_,m R /is[Cl-C4
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linear or branched 0 Er 111 -C -N al kyl ; andfr wherein R and R' are each
|ndependently hydr ogen ato Cl-c4

| nearorﬁr: 5 jedal kyl /phe%zyl , fl uor obenzyl or

442- (2-t ézdr\i) - frdi SObUL Y1 - t hi azol yl ] met hyl ene; .

8. A method of treating viral hepatitis C comprising administering to a subject suffering
from hepatitis C an therapeutically effective amount of a 2°,2-bis-thiazole non-nucleoside

compound of formula [:

Rs

0T,

R, N R2

wherein,
Ry is C,-Cg linear or branched alkyl, C5-Cg cycloalkyl or benzyi;
R, is a group selected from the group consisting of C;-Cs hydroxylalkyl, C,-Cy4

alkoxylcarbonyl substituted C;-C; alkyl, C-C, alkoxylcarbonyl substituted C,-C,; alkenyl,

0 A
T
—C-R' —C-0-R' and R, wherein, R’ and R" are each independently hydrogen

atom, C,-C4 linear or branched alkyl, halogenated C;-Cy alkyl, phenyl, benzyl, halogenated
benzyl, C;-C; alkyl substituted benzyl, C;-C4 alkoxyl substituted benzyl, C,-C, alkylamino
substituted benzyl, cyano substituted benzyl, carboxyl substituted benzyl, C;-C4
alkoxylcarbonyl  substituted benzyl, unsubstituted or C;-C; alkyl * substituted

2’,2-bis-thiazolylmethylene;



+R3 i.s hydrogen atom Br, nethyl, et

10. The method according to claim8, wherein the said 2'

hyl or phenyl; R4 is hydrogen atom

,2-bi s-thiazol e
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R; and R4 are each independently hydrogen atom, halogen atom, C,-C. linear or

branched alkyl or phenyl.

9. The method according‘to claim 8, wherein R; is C;-Cy linear or branched alkyl, C;-Cq

cycloalkyl or benzyl;

R> is a group selected from

the group consisting of C;-Cs; hydroxylalkyl;

O

u
ethoxylcarbonylethylene; ethoxylcarbonylvinyl; —C~R’ wherein R’ is C;-C4 linear or

O

I

branched alkyl; —C—0-R'  wherein R’ is hydrogen atom or C,-C4 linear or branched
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alkyl; and R

linear or branched

alkyl,

. wherein R’ and R" are each independently hydrogen atom, C;-Cy4

phenyl, benzyl, fluorobenzyl or

4-[2-(2-thiazolyl)-5-isobutyl-thiazolyl]methylene;.

R; is hydrogen atom, Br. methyl, ethyl or phenyl;

R4 is hydrogen atom.

10. The method according to claim 8, wherein the said 2°.2-bis-thiazole non-nucleoside

compound is selected from the group consisting of
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