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~disclosure belongs to the field of pharmaceutical chem str _ | ar,
the present invention relates to a class of 2',2-bisthiazol e nogsfisc! eosi de
conpounds having an anti-HBV(Hepatitis B Virus) and anti-HCV (Hepatitis C

“Virus) acti vRL2-BISTHRAZOLENODeNUSEEQSINE €OMPQUNIHMPRERMABONI C, the

- preparation nmethod thereof and the pharnmaceutical conposition conprising
t he sane. MBETHODS) PH ARMACEUTICAL COMPOSITIONSAND | (iSE4s HERATITIS
recogni zed tough questions in therapeutics up to now. Also, they are a
class of hepatitides that aysgrU§SENAPBITORSMHERMOFharnful with serious
infectivity. In general, viruses leading to hepatitis are nmainly divided

into five types, i.e., types A, B, C, D and E. Anong them hepatitis A and
E viruses infect intestinally, and their contanination in water source or

- food may resglinitdl Fa@@den ¢ i nfection. But hepatitides A and E will neither
develop into chronic hepatitis, nor induce hepatocin-hosis, and patients

recovering fl{hgg}ésgiﬁms@‘f-ogtlxre@@lioﬂ satoltﬂéﬁél@egpﬂam idal cl\én’ii?tt'y. E&?Bﬁ{lbﬁlh@ﬁé B, C
and D are transmtted through %I ood, and a few of patients are infected by

. cl ose coptesent inyentiorpreldtesnip asclasg|of 4 2-bisthiazele non-ruaeosida somprends having £#8 t he
~infection_b u S Qr h i nf:apty: .t he wi
nopat i | QREFEEEERAR EBuD s B e M vinhT R AT Brnbgussd, o
- (HBV), hapatkatingshdpatiiidesSB (ddd\(}, hedprapratidnt isthod vithergsf @idDWje phdrinagautigaless t o
be chronic, wherein abou} 20% of them may possibly develop into
hepat oci FPRBXIHEON PMRFRE EFaME, o persistent i nfection, and about 1%to
about 5% of themmy turn into |liver cancer. China has a high norbidity
of wviral hqukk%hﬂggarghere are 120 mllions of hepatitis B virus carriers
in China, and it is estimated that econom c-loss directly caused by viral -
hepati ti des y;8 ﬁ%ﬂHfide@%é ﬂfe%tighilwrg&gﬁl\é@d BREH q¥&Bbns WihdrfpelfRAl bindwC has
a tendency of global prevalence and I s the Ieaglng cause for the end-stage
“liver di 2dssdleyi are Buslagsenf hamatitidsa thaat dre igamost xoounahi arfl haymflewih setigtsi cs  of

. VWHO, the. bhal infectian rat .S, u 9 ad t.huseit .1 s estinated
Uhat aooltedBR o iRl Ynba Bafhs Kol M bedld RML Bl bSO 38

t housandsypeeWw, Base® ofd hepabdng thsmChapatitd Apnd L hinyeainfecAimestinahyvanke theirl | M
[TH 1L TIMIL] LITLT *c.nnnnl * sgroepid?niolo i cal. %nves&ig%tiondin Chi na
showed t GF2PIEUOM{Y WAl SAUrereorsTORT aY; ittt PATERRY CARter BBliteE MPRAUAdGefier al
popul at i gad WawilBnder develdpBYitdBEtoRC\hepait@N G0t hdded heparRirrhoki ahnd)paRAR
respectively,  al though theY both bhelong to the hepatitis virus and have a

simlar resaveing fpmt Sewi wH! aiBve ditlorsdmpanithe ViRIpRBAUNACS i hak %D §7and i s
nmade of @raﬂﬁﬁi}%tgc?nh{rfyuggﬁiaﬁm&h% hahded pEﬁern?sUAr@rinth@d by"@lok@c&r@ét bﬁih%%nttszt t he -

flaviviridae y. I's a positive-sense single-strand RNA virus.
present, salivanpemeen, milkior HR\VIikE: geeh asrthe infediop betwdea sorples ey mgiher andeinfans

S S E A STHER o JAOEL Y RS gl s B i

Ergt P?{I - beéHg:\’D,é@pamﬁﬁsnﬁfwinmarﬁﬁgyﬂ))ang éxepdt)(;i,SYIgDD@s (HDV) will progress to be chronic,
-fluoro-2',3" -di y i di ne . . -

(944-hydWﬂ??WEFPﬂﬁgﬁgéﬁﬁééﬂﬁP?Qép%gﬁﬁyﬁgﬁggygF%5@WF??T@%§%ﬁh%?&“@hﬁ?@avir

and the lpekgtenSinfe8okBNd abshit H6MoRBHABG, bthéth fiHriemtinisilivat cagedter a, t he

exi sting anti-HBV drugs can _not be used for treatingﬁfbpﬁtiti C. .So_far,

no ef fecti ve-tifmhas #BiehnPidiy Rfsvireb fepatiidess ihese affs i kepaghinBent | vy,

the most (gl eGlriekeint DRMAPEHI liCis" BRI 1Al eb¥n¥niiS 16NedifceiPicAREd by viral
adm nistration of interferon and broad-spectrum antiviral agent, "such as

i nt er f er dRpatitidey istabointy 3thto BRIbilkerc RMID eb¢hneetr.aWiile hepatisis o hasom ltgpdprey of

sust ai na ' | % ! ' se.effect.
Therefor%&ﬁggﬁ%ﬁﬁ&¥§a§{&ggibgL?%gﬁge%%?& éﬁé&%%%pgﬁﬁ&%%gz?gg%%%é§ﬁ§%%Utica
sci ent i stand fapaexfpécordingodhd seidtiopoWiliQighd global iefattimamateof BV &labout 3%,
hepati ti Czilgg thus it is estimated that about 170 millions people have been infected with HCV, and

about 35 thousands new cases of hepatitis C develop each year. A nationwide
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"International application No. PCT/CN2007/001861 (I nternational Publication
No. WO 2007/147336), which is a previous international patent application
of the present applicant, discloses a class of heterocyclic non-nucl eosi de

CoNMpounggogdiderhidfo eHl i mleBs\ﬁglan@@clhl China thesebfthatand i oGnPopeiss Akding
useful for treating viral hepatitis B. However, the subsequent research

reveal saptiBiC\s apibadiesting geBeRabPATIsationnwasi 32%eor phar macoki neti ¢ par anet ers,

Compound VBGE PRCHT Y ek o B EHE LR Crenkiate el HBLLE Blcs oty Bhigng,
urgent derhadhdpatifisir tiner anddhdve Iahemugharpmmdsofsdmmstidro Higw ’ot_mertgsercr the

or csont hapsELKidHe) HEBP GKb e A AreAtyR LY SoRA coyE o Spen DM oViBond
into thesy g1 R ﬂ%vﬁirﬁ&ecfam‘ilg“ 2@1@% g pobifide Qénsef%ﬁrg@e-stgarﬁf RNAIAAR! &t

non- nucl eosi de conpounds anong the above conpounds based on the ori gi nal
st r uct upeeseMheclobitai arid-RBMpdugdsargomaonlyynudeaside tdrags,amecharnasi lamBudine,

bi oactivyity as, t ori.gi nal. ones, buj o show.effectjvely. . rov
bi oaval ety gt SRl St 18 ¢ Piifoster ol Bt Gy
bi ti i A h 52- bi st d
ant - HO M st i (2R sE  our o TarRPL S RO BRRL AR, ATRDTES ERScan

obj ect @f-flutwe- maegmi&oxgiCﬁmmegure is to provide a noBMS2', 2- bi st hixwdlie
non- nucl eosi de conpound. Anot her object of the present di sclosure is to

provi de(% %hlectramrﬁr(bﬁdmym@yf)&mﬂéfl@ecwlmwm&zmn@) NEMILCAVIE | aadsihg elike.
conpound; af Héye af§ Wgel%ﬁg %8%&%’9 viral ﬁn&%t th%’k%é%% agﬁlﬁﬁ’v cﬁ&gﬁt Eﬁée”t

di sclosure is armaceu NPoSI t| n of HCV

i nhi bi t ased fwhtreditmgoﬁppatﬁe a. f&) far, nd-difestitd anall mdinmimdmgetﬁ& Idevcmpﬁurséd of
the pr eseﬁi j nyenti 61? an actjve conponent Stl | | _anot her object of

the predbting: depsatlye thes mast GHiseh tre herareatio  regimaery for Hit X 18i theopembined

non- nuch&agiideHeR RO tahn t e ero%aespectrm bl hgelﬂgr g@&{ ki %&Iﬁona afl ug

for treating viral hepatitis B and/or viral hepati anot her
obj ect obatihe. Ibmtesslehtombmd@émumstramon@npr loasi deismimabtchadatier efface af lesnthamf
i s B or viral pati tis C According to one aspect of the

vi ral
pr esent iﬁgs%lhb?ﬁ’roéls aBY‘H?ﬁ%‘Z is a 2',2-bisthiazol e non-nucl eosi de conpound

of forml a TherdfbreSk3, iXid d#vals a focus 'forl\ﬂ%\lnésn'e'?ana fReSepilrmaceutical s’%ﬂﬁﬁtrﬁg té\r €
each mdependently Hor C-C al kyl, and preferably, Rl is H nethyl or

et hyl , Rplprs apd develogs dirag fgrnestneanyfvmm@patttmeed by at |east one hydroxyl

group, Cl- (i:rqt ﬂ{a‘ﬁéh%lsé@?%t olﬁt p&fTﬁéNﬁ@(?ﬁ(SOl%@? T (%a:f%%llfg &;IQ%%CG

al kyl substitu eas one hal'ogen ato

al kenyl 280354713863, exzhlbly iah predsls atendioaaopatentHpPUPativn @ﬁtthﬁsieno?j@lhah@gen
atom preferably R3 is Cl1-05 al kyl substituted by one or two h
gr oups, 9641085 aiclags of hstarodig %d’OB;P“G]r?QS‘SF Woéﬂds(ﬁndaf‘}!@o%% Pb%&&actlmy 05

al kyl syRalirtisiade Qéme@lﬁldfslar'@ﬁée@lﬁ fofz?e éer\ﬁhaq)?r ;?a’t&@BWEH&L , the subsequent
met hyl propenyl, net hyf ol propenyl propenyl a nost -
prefer amswcmevalscllhaal dopie efittlt icompeundsy e)dnblt qroor vphah;aatrodm;eltlc opavampetersC4A

S 9T SHBSULAL I BIREE BE: LB G108 2 KOl dieups. 8 LLMPRARPRY
rats (10mg/kg) is only 2.80%. Thereby, there is an urgent demand to further modify the
compounds so as to improve their bioavailability while maintaining their strong antiviral
activity.

The present applicant incorporated a hydroxyl, a halogen atom or a double bond into the
side chain at S;Site of thiazole ring of the 2°,2-bisthiazole non-nucleoside compounds among
the above comr)ounds based .on the original structure. The obtained compounds not only
retain the same anti-HBV bioactivity as the original ones, but also show effectively improved
bioavailability. Extensive research reveals that, besides the anti-HBV bioactivity, such novel

2’°,2-bisthiazole non-nucleoside compounds have an anti-HCV bioactivity.



"X is a halogen atom preferably F, and nost preferably F at 4-site. The
followng definitions are nade in the present disclosure. The al kyl
~includes linear or branched al kyl, the al kenyl includes |inear or branched

al kenyl and the hal ogen includes F. Br and I. The 2', 2-bi sthiazole
non- nucl eoPHEB S RAYRE IR entidg Present disclosure is nost preferably one
sel ected fromthe group consisting of - The 2', 2-bisthiazole

non- nucl eosﬁfégefggemmﬂ-e%i offhﬁ% pg&;g{@%gghq% 6l %e%&!e?@% 8lsehfa 900 2

n
i nternedi ate a starting e synthesi zed accordi ng
to t he hohdnovieogdscdmpeindschene 1) disclosed in International Application
No. PCT/ CN2007/001861 (lnternatiopal Publication No. WO 2007/ 147336): 124
Schene | wHERYUNS, © Cta‘hédt preser Rl s Lp BV idea A PrRparpdormegpda fqry the

| par  elafiab16 bRk GEBAL o DT HoBéhfaligRC! s W L an act i vat ed

zinc powder to produce a zinc reagent, ich then reacts with another .
2- br ono- t hi ¥ez @hethenolgectedfithe pr3entadignlovine & tarprovitle armddirmae utied! lopmposition

2',2-bisthia car,hox e 4. through, an Negi shi coupling reaction,in. the
present ° fanpgﬁ adt raﬁ@af‘él.“b“or’ ‘g%grltclor?&’rgfo{fﬁetzgigﬂ@gﬂﬁiW@WWF
2', 2- bi sbhpewnl ebe pxyttatenfion Yakh Btb/el BhPongdi ate net hyl

2',2-bisthiazol ecarboxyl ates 4a-4iwherein the side chains are substituted
wi t h hydr o3l angthes,gpiecs of by prgaent AisshesuEuisHo o Yide ¢r wsseofahe @) .2 dusthigeole

repare ' t. r. ' - i t . .1 he
S e T R L
speci f i bepatitis tBadndder oral héatis€5ent i nvent i on. The internedi ate net hyl

5-isobutyl-2. 2-bi sthiazol e 4carboxyl ate reacts w th NBS )

(N-br omsucﬁilﬁiﬂ(}lﬂ?ﬁr RBIECT o the PSR ditclonFd 519 BEYA %lngeﬁrqyie@f tregmsnbefuErl a
bor m dehe g IB biSvitdl @8fRRis\@.th silver nitrate to produce an internediate
hydr oxyl -'substituted conpound 4a. Then the internediate 4a is treated by

DAST (di et Hydcardingdal éng aspect |afothiedpleserns disddsire, @rovidederisred 24P ebisthiazole
- fluorine-substituted conpound 4b. - The above bromde is treated by DBU
59 % mﬁﬁ@%@@ggne)

(1, 8-di aza }1%%1 T%OW%T as a base to produce an internediate

olefin 4c, which is further converted into an epoxy conpound after treated
with m CPBA. The epoxy ri @1 of g he egoxyRsonpound i ¢ sel ectively opened by
hydr ogenati on in the present pf =Lt prrﬁiuce A nt ermedi at e

hydr oxyl - substituted conpou , N i SN reated [ y DAST to produce an

i nternedi ate fl.uorine-subd¥a t uted conpoufjd 4e: X—The internediate ol efin
4c is catalyzed by potassiumosmate in aQnm xed sol vent of isopropanol and
wat er to produce an internedi ate bi shydroxyl compound 4f through bi

s- hydr oxyl ati on. Also, the intermediate olefin 4c may react with
sel eni um div8%IeiB. i n di oxane as a sol vent to produce an al dehyde

i nt er medi atg, bCh i . wm-borohydride .t o, prgduce an

i nt er nedi at}§ %}%20%? eﬁ%%%rr%ééﬁgie%y Ei_“I)'ﬁltekllll’n 4ear“?1’}éd?% BIER aPlg" ﬁhésn t PSHPE 8 by
DAST t oetyh@®ideHan i nternedi ate fluori ne-substituted conmpound 4h. The
i nternmedi at e _hydroxy{%lsubsti tuted conpound 4g al so can be al kyl at ed

. hal ogenat edHy dndoat bdsupsstutedihyr ileaskeone §ydroxaerapryt ) Cs ﬁ“@)’lhéuh#iéé@f%lé of

NaH to priegliefe &1-c RSNy datip® CRICK Q) sabkeRlckd B 8810 RRURTL &b -1 LSS -,
alkenyl, C,-Cs alkeny] substituted by at least one hydroxyl group or at least one halogen atom,
preferably, R; is C1-Cs alkyl substituted by one or two hydroxyl groups, C;-Cs alkyl
substituted by one or two C;-C4 alkoxyl groups, C;-Cs alkyl substituted by one fluorine,
chlorine or bromine atom, methylpropenyl, methylolpropenyl or fluomethylpropenyl, and
most preferably, R; is C, alkyl substituted by one or two hydroxyl groups, Cs alkyl
substituted by one or two Ci-C4 alkoxyl groups, C4 fluoroalkyl , 2-methylpropenyl,
2-methylolpropenyl or 2-fluomethylpropenyl, |

X is a halogen atom, preferably F, and most préferably F at 4-site.

The following definitions are made in the present disclosure. The alkyl includes linear or

3



"ZNt N4 RIS | N4 OH OH CO2Me - K20s04 ' PrOH H20 Schene 11
Staring fromthe internediate 4, the 2", 2-bi sthiazol e non-nucl eosi de
conpound of the present disclosure can be synthesized through the foll ow ng
pr ocedubaacKeichieytete laldenyl Mchidedinear Bt BER8hed alkenyl and the halogen includes F, Cl,

Br and L.
The 2°,2-bisthiazole non-nucleoside compound of the present disclosure is most

preferably one selected from the group consisting of

OH
S, 8 OH s. 8
F S, 8 F
L=< 1 « < Fol><1 «
N N N [N/ - Hv@ [N NN N
o . o) 0]
391-1 _ 391.2 391-3
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(0] o -

393-1 393-2 373

I OH | F : OH
S. S S 8
F I < | H F s. 8 OH
[N/>_<\N | Hv©/ |:N N N [ | H F
z N N N
© 0

389 391-F 407
E b kl
s S o~ |
[H | H Fo S S S S OH
N N-SUN >~ [ =H FoT > T w F
N N N N N N
O
: o} 0
405-1 Me-373 Me-391-1

’H'v@

and Me-393-1

The 2°,2-bisthiazole non-nucleoside compound of the present disclosure can be prepared
from an intermediate 4 as a starting material, which may be synthesized according to the

following scheme (scheme - I) disclosed in International Application No.
PCT/CN2007/001861 (International Publication No. WO 2007/147336):
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lII

NN R2---NCO2Me 4 H2N, f X , ethylene glycol Schene |11 R3NaCH

co2Me MeOH H20 R2 S R3 N CO2H

R4

Br—<\SI

N™>co,Me

R R . Rins, s R
S Zn NG s I />_<\I

| )—bBr | )—znBr RN N Ncoome

N THF N Pd(OAc),, Toluene 2 2
R2 RZ

1 2 4

Scheme I

wherein, R, and R; is defined as above, and Ry is C;-Cs alkyl.

In particular, the intermediate 2-bromo-thiazole 1 reacts with an activated zinc powder to
produce a zinc reagent, which then reacts with another 2-bromo-thiazole intermediate 3 to
produce an intermediate methyl 2°,2-bisthiazolecarboxylate 4 through an Negishi coupling
reaction in the present of palladium acetate.

Starting from the intermediate methyl 2°2-bisthiazolecarboxylate 4, various
intermediate methyl 2’,2-bisthiazolecarboxylates 4a-4iwherein the side chains are substituted
with hydroxyl, alkoxyl or halogen atom (such as fluorine atom) can be prepared through a
series of group transformation, as illustrated by the case that Ry is isobutyl group (scheme
II), , which does not have any specific limitation on the present invention.

The intermediate methyl 5-isobutyl-2’2-bisthiazole d4carboxylate reacts with NBS
(N-bromosuccinylimine) in carbon tetrachloride as. a solvent to produce a bormide, which is
treated with silver nitrate to produce an intermediate hydroxyl-substituted compound 4a.
Then the intermediate 4a is treated by DAST (diethylaminosulfur trifluoride) to produce an
intermediate fluorine-substituted compound 4b.

The above bromide is treated by DBU (1,8-diazabicyclo[5,4,0]-undec-7-ene) as a base to
produce an intermediate olefin 4¢, which is further converted into an epoxy compound after
treated with m-CPBA. The epoxy ring of the epoxy compound is Selectively opened by
hydrogenation in the present of Pd-C to produce an intermediate hydroxyl-substituted
compound 4d, which is treated by DAST to produce an intermediate fluorine-substituted
compound 4e.

The intermediate olefin 4¢ is catalyzed by potassium osmate in a mixed solvent of
isopropanol and water to produce an intermediate bishydroxyl compound 4f through
bis-hydroxylation.

Also, the intermediate olefin 4¢ may react with selenium dioxide in dioxane as a solvent

‘to produce an aldehyde intermediate, which is reduced by sodium borohydride to produce an

intermediate hydroxyl compound 4g. The intermediate 4g is then treated by DAST to produce

an intermediate fluorine-substituted compound 4h.
5



"R3 I Nl _N-NCOCl 4 Rl S5R3X H R27N-Thr Schene IV RnNaOH R5
[YMeOH H201 <\ | R rN N -ThO2MeR2N - - NCO2H 4

‘The intermediate hydroxyl substituted compound 4g also can be alkylated by

halogenated hydrocarbon RsX (wherein Rs is C;-Cg alkyl) in the presence of NaH to produce

an intermediate alkoxyl-substituted compound 4i.

OH
Ri_s s :
R4
I 27— />_<\ { _OH
Ry NN
2 - COQME 2 N COzMe
4 4
NBS| - ~ Ka0s0s /
! -
cole PrOH-H,0
\ OHC
Ri DBU Ri_s. s Se0;, R, |
/ \ l Toluene l /: \: | Dioxane >—< |
Ry CO,Me RyT N N">coMe 7N
4c R CO,Me
AgNOs m-CPBA NaBH,4 \
MeOH/H,O CH.Cl, MeOH
- o) HO
Ry 1 S S
55— T~ |
7N N N Ri
Rs CO,Me s, 8
Rs COMe Ry I <]
4a \:\JaH Ry N N"coMe
. H, 4g
DAST R Pd-C
. CH,Cl, I,>_<\ | HO DAST
R2 COzMe CH20|2
. R :
4i 1 F
R T~
/> <\ | Ry CO,Me |
RZ CO,Me R4 s s
4b 4d I 22—
Ry N N7 come
DAST an
CH,Cly .
Ri_s  S—
T
R N N">coMe
de
Scheme 11

Staring from the intermediate 4, the 2°,2-bisthiazole non-nucleoside compound of the -

present disclosure can be synthesized through the following procedures (schemes III, IV or

V).



' Schene V wherein, the definitions of R, R2, R3 and X in schenes IIl, |V
and V are the sane as above. Particularly, the internedi ate nethyl
2',2-bisthiazol ecarboxylate 4 can directly react w th hal ogenated
benzyl am ne as a nucl eophilic reaggpt in a solvent of ethylene glycol at an
- elevated tenperature to produce th 2 , 2- bi st hi azol e non- nucl eosi de
conpound of the present disclosure. [ig AlterRativeI thﬁainternediate

Y,
et hyl 2',ZFbisgpiazgle$@rboxylate 4%¢an be cof ed ¥

otgh hgifdlyzation
into a corresppn gFi d, which_then peacts miﬁﬁ xak hIHride tp produce
an acyl chlqri ang @‘cyl c hdugyidnd grytdnen Rgacts with o) ted

~ benzyl ami ne o produce the ¢l ass of 2',%-bisthiazo|e het edocycl i ¢ conpounds
of the present dischosure. Aternatively, the internedipte nethyl

2' ,2-bi sthiazol ecarboxylate 4 can be converted through hydrolyzation.into
a correspondi ng acid, which reacts %!bh a_ hal ogenat ed benzylam ne in the
presence of a condensing agent such “4%¢E

(1-et hyl - (3-di net hyl am nopropyl ) carbodiim de hydrochloride) to produce the
class of & 2-bissim)i azoNeothetmrogycli &,compoyads, of the present disclosure.
The novel QE It 2", gadmirsb hi azokeC Aon- nuckeesi-de-het er OgYcld g ¢onpound
provi ded By the'pré&&¥nt di scl8sule Sxhadi t CHadt FHM es mgal nst tmoth HBV and
HCV, and thus can be used in treatnment of hepatitis B and hepatitis C

Phar macoki netia tests reveal that those conpounds have good i oavailability
and thus can be used to prepare drugs for treating heggL%%iseﬁWawdkbr
hepatitis C The present disclosure provides a netfod tor| Y&t i ng
hepatitis B or hepatitis C, conprising admnistrating a therapeutically
effective amount of the 2',2-bisthiazol e non-nucl eosi de conpound of the
present disclosure to a subject suffering fromhepatitis B or hepatitis C.
The present discloser further provides a pharnmaceuti cBi~-sp ?%ioq/ggainst
viral hepatitis B and/or viral hepatitis C, which conBr[ s\ H\/&;ﬂ

t herapeutically effective anbunt of one or nore of the* 2", 2-bisthiazol e
non- nucl eosi de conmpounds of the present disclosure as an active conponent,
and may further conprise pharnmaceutically acceptabl e adjuvants, such as a
di spersant, an excipient, a disintegrant, an antioxidant, a sﬁeetening
agent, a coating agent, etc. The conposition can be prepared by a
conventional nethod in the field of QaRamLpgey, and can be formulated into
various routine dosage forns, such as tablet, coating tablet, capsule,

powder, etc. Advantageous Effect The preggntndp nventi on designs and

synt hesi fej:( B cl d¥8"of RR!  2- hi_skhi azolxe non- nuclregsd deg c@apounds,

whi ch can, ?E&J wel y veokrhai t 1l |i cat romof—HBV and_ PEX andi t iiGs) can
N

be used iR treat meM of viralfZhepat|tFS"B angpar viralRzhdpatltirs

Conpared with the simlar conpounds disclosed previously in | nPer nat i onal
Application No. PCT/CN2007/001861 (International Publication No. WO

2007/ 147336) by the present inventors, the novel 2',2-bisthiazole
non- nucl eosi de conpound of the presSehefies¥ osure exhibits an anti-HCV
activity while maintaining the anti-HBV activity, and overcomes the defect
of | ow i [ ik ' t j r tion
of & pol A g TG T Foaroat TV e R Rpsriea A
etc., on tRertgutelychlia mteamdlidth usethpk 2 53-Heshiazajemacbqxybspdc tamidirdeiye keaptrent .

Best Mbde, fqr Carryin t the Invention. The inventi.o i1l be
descri b&dh; ﬂ’%‘&e&?‘%‘i ibg“gyg?fﬁg’&%Soﬁwnk}ﬁq‘f‘}?%tqr?ereé%@éi"F Rcobseahpf sﬁﬁywﬂsxﬁéw# 2t he
present af RSB OBmiperat@t tol proligek iR HTERSRiIEXAIPhes-nuble6has *bindhute BFMAES
In the foll owi ng exanpl es, NVR spectra were obtained on a Mercury-Vx 300M

spect r opiesant disclpswrgari an. NVR cal i bration: 6 H 7.26 ppm (CDC13). Mass

spectra wer btained on.a Agilent .1 adr uppl e.LC/ I nstrunment . st
r gagent s V\é‘ﬁtg?rba&%\el&dglcf nﬁergheghagt%éﬁlet@ﬁ%ﬁ%ﬁ %ﬁ%ﬁ?ﬁp?xﬁ%g éicﬂl &5 ﬁ’éllvelﬁflf\gt e
(Model : thigh Baftdlybationt fitdal @h‘ﬁirsp&ﬂﬁ%;@éi@,gﬁvﬁmﬂythwrr@c@i QeCceINhIblidey €31

a

silica devel opnent conpany, Yantai handong. The silica gel (‘Model:
zcx- 11, Prodecepuacrbspride cidithe agyd chisrida thepeasés wish arhalagsnaad bengy lastipe for

rifvi . . br f Q j chem cal
Dt B Ry P e o It of o R ARG,
2' , 2- bi st hiAdeolativalyc thid otgrinasdese (igthyWED [Bybisthiazolecarboxylate 4 can be converted

5-i sobutyl-2', 2-bi st hi azol e- 4-car boxyl at e
.,



Zn E Br CO2Me S I CO2Me © Pd(OAc) 2 An activated Zn powder (84 Q)
‘'was added into a 2L three-necked bottle, and a fresh THF (600m) was added
thereinto. When the m xture was heated to a inside tenperature of about 60
C, a sothubugin Mr&vﬂbmﬁﬁtbaaobmés@@ﬁdigg acidanhlyidit oreacts HWihe Grhplogasated

i 4 hour The reactjon was continued u

dr opwi sg adfled over abou - r}ﬁf&
refl ux. PSHEATEEY| t Hht tg‘Fnc PFeSERfENt Yas 2t r SARIDSINEd @8 a SUGH ut Fon I
met hyl @1- %9!@ @mie‘fl%h&%mo%mpgﬁok@r‘bﬂdlﬁﬁf&oﬁy&%%ﬁloﬁag)g t§) proBéd étﬁ'é WwnRcetate

(9.4 and” tri phenyl phosphi I n anhydrous tol uene solution (1.2
L), and%b@tsadami»e Bﬂeﬁfsyﬂlcamnp@pds aﬁtht m@emteimécvsatmre for 1-1. 5 hour s.

After cooli to om t emn at,ure, a 5% HC1. ous | uti on added
Ao e iRl ARS8 SR BRSSP i SRR maRling il

phase wag (R¥dchpdkedsutk tebah@ttbm:maﬁ@st lathst T8 ERVRLAIC VI aRhes GHAAECISB@ $n
washed with a 5% HC1L a ueous sol ution, and concentr at ed to obtain a

br own- biradrest pf hegatisp herstifis Ca Phpseasokine e tostnisy eal ghegphasercarenonpis
b

SRR R T e e e )

3.17- 3. B&fatitis & = 7. 2Hz, 396(s 3H), 7.46-7.47(d, J = 3.3Hz, 1H)

' 2121 1132(2 %gr%senéogz @851}_% prov1des a gneth d fo?fotSreatm(gNt thgcﬂl (o:rU|hglg§1Ctllsf 8r

comprising administrating a therapeutically effective amount of the 2°,2-bisthiazole
non-nucleoside compound of the present disclosure to a subject suffering from hepatitis B or
hepatitis C.

The present discloser fuﬁher provides a pharmaceutical composition against viral
hepatitis B and/or viral hepatitis C, which comprises a therapeutically effective amount of
one or more of the 2°,2-bisthiazole non-nucleoside compounds of the present disclosure as an
active component, and may further comprise pharmaceutically acceptaible adjuvants, such as
a dispersant, an excipient, a disintegrant, an antioxidant, a sweetening agent, a coating agent,
etc. The composition can be prepared by a conventional method in the field of pharmacy, and
can be formulated into various routine dosage forms, such as tablet, coating tablet, capsule,

powder, etc.

Advantageous Effect

The present invention designs and synthesizes a novel class of 2’,2-bisthiazole
non-nucleoside compounds, which can effectively inhibit the replication of HBV and HCV
and thus can be used in treatment of viral hepatitis B and/or viral he'patiti.s C. Compared with
the similar compounds disclosed previously in International Application No.
PCT/CN2007/001861 (International Publication No. WO 2007/147336) by the present
inventors, the novel 2’,2-bisthiazole non-nucleoside compound of the present disclosure
exhibits an anti-HCV activity while maintaining the anti-HBV activity, and overcomes the
defect of low bioavailability of the previous compounds due to the incorporation of a polar
group, such as double bond, hydroxyl, alkoxvyl, halogen atom, etc., on the side éhain, and thus

possesses a good prospect of development.

Best Mode for Carrying Out the Invention
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" (2) Met hyl 5-(1-bronp-2-nethyl propyl)-2', 2-bisthiazol e-4-carboxyl ate

Met hyl 5-i sobutyl-2', 2-bi sthiazol e-4-carboxyl ate(2.2g) was dissolved in a
m xture of carbon tetrachloride (60nl) and di chl oronet hane (20ml).. After
addi ti on ofThHeB&EvéiNidr enib-teudescribed dre dethil8) camdctidrBWith the specific examples.

(2,2-azobisisobutyronitrile 0.2g), the resultant mxture was heated to
refl ux ?@P’V%ﬂhgﬁr}%’?se’?ﬁ@‘ﬁm @PP%&IHBFQI%R%@$€%<€{QP ~was confirmed by TLC.
The residue resulted fromconcentration was diluted with ethyl acetate. The

organic p Wi th water, dried and concentrated. The residue
was puri frﬁgﬁgy cc?IV\%?m glnr omat ogr aphy to obtai n nethyl

5-(1-b t 1 , 2 t hi | e- 4- boxyl at
Vel L owi an- 48118 oS exhirples” SR, FfR,Sery; afeed fod a‘i&ﬁﬁr@%%%ﬁﬁw
CDC13) : sp e'itr@mﬁ?‘br (f?bmJVarﬁnGWR?’éﬂllbralma?’ o(d 7.3 [?m@"dCD@Ep Masszépeéﬂ&

3.98 (s, 6.11 ﬁd J= 7. 1H), 7.51 (d, 0 (d, 3 =
3. 3Hz, ggb})ame(l Ip avAghgt 1200 Quadrupole C/MS 1nstrument Most reagents were pr0v1ded by

5-(1-h azQ a hyI
3 (1 Ty Shega? TR PLORNH: it Ul R DS o8 8 o, gin

di ssol Vehiohratdmaﬁ‘l@n@ére(ﬁrﬂﬂl)c,edaj‘de\A@b&rsﬂ(c%Fﬂle)veﬁpdleﬁgNﬁsz(IﬁS&aﬂ@) Skasdagded

t herein was per f omtenperature for 48 ho rs TLC
det ectlgﬁ ¢ 8l G (MaReoee ?@‘5}3&%@?? h) 45k db b dn Tormak Rl g

depl ete t

oo, Chrogt 6 P il %Eﬁ%@ﬁ%‘f‘h&% S hrodleBa R SEOHAEE b

Wit h et hjdmigadlgtiante. The conbl ned organi ¢ phase was concentrated and the
resul ted crude product was purified through col um chromat ography to obtain

met hyl op - bi st 4- car boxyl ate (81 ng)
as a negﬁg ggﬁmlg‘f%ﬂ’/ﬁﬂ%ﬁ“ﬁé‘%‘drmﬁ infe met YEI%RZ%’Q%@‘W' 'GIKI?PS‘)"( ates 00
'(d,J:6.6Hz 314)120(d J = 6.6Hz, 3H), 2.21 (m 1H)), 396(s 3H),
5.32 (t % 1 7.90 (d, J 3.3Hz, 1F1).
(4) Met Wﬁvr%tﬁfﬁgb#g% %y?ng‘ﬁé%ﬁ cﬁt?bo%lj%ltst hi azol e- 4- car boxyl ate in

tol uene (50nl), and DBU (1, 8-di azabi cycl of¥; 4, 0] undec-7-ene, 1.5g) was
added thereinto. The m xture was heated ¢ refI ux for 3 hours. The

conpl etion of the reaction was confi rEf‘re_qJ TLC. The re ion mxture was
diluted with ethyl acetate, washed with wat8"? 5%kCl eous sol ution and
saturated saline, [réspect—rvel@ —Ehe rea—d&e—&esul{e}j—{\rﬁrgpdryi ng and
concentrating was purified by ®ol um chpQamy, ogr aph¥l Men net hyl

5-[1-(2-net hyl propenyl)-2', 2-bi sthiazol e-4-carboxylate (0.73 g) as a
yel | owi sh ol aodlvaﬂVdIZa)rqum @84 3P%as addbll/it¢ 3Q0 thde; neﬁlixalk’ﬁc)ttle @nd. a(IGeshSF HIGH) ,

g g|8_|z( Sﬁq@@l)( gijs %éc{eﬁg}peré;[té_%’gg% g}gﬁ%gﬁeﬁ&s(hea‘[e‘c}l to a 1n£%e tent%erature of about I=

oxi ranyg) Pe2a sdutibs bhbazemethiaR! 0¥ ) &t 8nhydrous THF (60ml) was dropwise added
over about 3- 4 hours. The reaction was continued under reflux. The resultant zinc reagent
was transferred into a solution of methyl 2-brome-5-isobutylthiazole-4-carboxylate (233 g),
palladium acetate (9.4 g) and triphenylphosphine (22 g) in anhydrous toluene solution (1.2 L),
and heated to 80-85 °C and kept at this temperature for 1-1.5 hours. After cooling to room
temperature, a 5% HCI aqueous solution (2L) was added into the reaction mixture to separate
the organic phase, and the aqueous phase was extracted with ethyl acetate. The combined
organic phase was washed with a 5% HCI aqueous solution, and concentrated to obtain a
brown-black oil, which was recrystallized in methanol to obtain methyl
5-isobutyl-2',2-bisthiazole-4-carboxylate as a yellowish solid (162 g). Molar yield: 69%.
'HNMR(CDCl3): & 1.00(s, 3H), 1.02(s, 3H), 2.03(m, 1H), 3.17-3.19(d, J = 7.2Hz, 2H), 3.96(s,
3H), 7.46-7.47(d, J= 3.3Hz, 1H), 7.87-7.88(d, J = 3.3Hz, 1H).
ESI-MS (m/z): 305.1 (M+Na)" (Calculated for C,H;4N;NaO,S,: 305.04).
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" Methyl 541-(2-nmethyl propenyl)]-2', 2-bi sthiazol e-4-carboxyl ate (426 ng) was
di ssolved in chloroform (25nmL), and m CPBA (netachl or operbenzoic acid, 600
ng) was added thereinto. The reaction was perforned at roomtenperature for
3 hour s(2) NMethglodvpl -btdnom2 ofethylprapgBed' Lebsthmgoleahfarborgdatby TLC. The reacti on
m xture was washed with saturated sodi um bi carbonat e aqueous sol uti on and
saturated sodium bisul fite agquéous sol ution, respe tively. The organic
phase was separated, drj concemsr at e@lﬁ Itant crude product
was purified by colum rapiy,to o i My

542- (3, 3-di met hyl oxi rany1)]-21,%2¥ st hi azol e- 4-car cfxyl ate (300 ng) as a

‘(MS“ tgH;?rySﬁ\g%L%P% gﬁ\ﬁ%ﬁg 534?%«?1 %)%' &Zb%‘i/%e&'df%"@sgﬁggm?/g? in %Dﬁ:é%éﬁzgfl 23
7.89 (dcarBGn 3tedidzhlodith . (d(ﬁx)l) |\/b1hd1ythchloromethane (20ml). After addition of NBS
5-(2-hy 2- met hyl bi st hj l.e-4- b | at

542 (3 grgm?ﬁgfwm@%y% ?ndz H?'%Its ﬁ%é%q?l@selaow%%s%% X S%bdbe M@&g

di ssol Vﬁﬁ‘xthfe a@; H@zﬁ'&i tol reAUA TRy 3 %qrst I‘me feaﬁ@wﬁ%h JPnErdal A%h uéaQ f.fl gylded
t her ei nto. hydrogen gas was bubbled into the mxture an y repl aced
the airTLR. fﬂhe resided ogsultdhéom t:mcen@amn vhs vidstegewitiorethed agetateo dine orgamc '
t t f 5. h Th f th t

B R A N A L T
. reacti Oalroﬂilatﬂgwlﬁnywafbbfdlﬁ hefted 5adbrbhf- i tdetHyais@ YS! C.oRRLdladethrbok ate

-~ residue was purifred with colum chromatograp cﬁ to obtain nethyl
5- ( 2- hy@r%ﬁi/aszbl%b’%i}l%ﬂlép??ﬂ)a@al@sbﬁl‘@ﬁlﬁiaﬁmb’@l carboxyl ate (200 ng) as a

near.ly lin@s % I

 Coors) NI Ml DGR TBR JAORH S € 24 @ P2 GRS Mg iy
7.89(d, 398 (8.30bz6.11,.J £ 7)2HM31H)/I7 51 (d, J=3.3Hz, 1H), 7.90 (d, J = 3.3Hz, 1H).
5- (1 2- di hydroxy 2 rret hyI propyl)-2', 2-bi st hi azol e- 4- car boxyl ate OH ESr' i

- (2-ret hyl pr openy -2', 2-bi st hi azol e- 4-car boxyl at e
(500 rrg§3)\ké%thnh %ébh%awﬂ raehﬂ%w@)o?v?e §th@f10¥es%ﬁ?rbﬁ’§él’ at§l cohol (20nl) and
-~ water (15nl). Potassiumosmate (25 ng) and N-rnet hyl r phol i ne- N- oxi de
- (NMO, 50% (550ng) were added } herei nhgno, The reactionl was perforned over
~ night at room tenperag e. S Bhe Rt Pay, ngg_g yol €fi on of the reaction
was confirnmed by TLC e % C;'{”on m xture Qefde W th saturated
sodi um bi sul fite aqueous sol uti®*on, and extract ed with ethyl acetate. The

conbi ned ongaRylc PNRBELMRES- M@ﬁﬂl@%p&ﬁl)tﬂ 2SEikHi2bRMU-sabbdatedr 286, hi) t Raed
and concentrated to obtain net

5- (1, 2- disspferdoboymethanal Kjmpr a;"pw;terz(ml) pid AgNABdH S mg)arretscaﬁyledaﬂ@re(mt94Tlmcg) as

: a I [ ght Et?ﬂqwg%_&erf%ga&¥5<§‘§S8m§%g%15el‘ftﬁ 4@’%&9 g‘%{%ﬂ_%t CHOfi e %éals(l?&h]a’t Sst
7 89 (dof davwr ndatéidds hdd)beeh Subdvlritiaylly depleted. The reaction mixture was ﬁltered The

5-[1-(2-fornyl propenyl)-2', 2-bi st hi azol e- 4- car boxyl ate
541- ( 2- TRstdHg F%ﬁuasgﬁm fonsentzatmnsqfﬁh%f Yrage wag érlaeséwléh tva‘(esm?g)fuuwxmcggcm ved

i n diox ﬁqﬂa i T

m xt ur e@’:i/\\tlgse(t eat o rejf; bM %EQ’EC &?%em%C%eggfg?gn&@:@gaﬁgge@mg h%tﬁd% he
raw nat prodedts e bepsnﬁsdlbstlmoug}al loplutep| etlerdmaiipeaphyactto on obiakt urmethghs
concent d, an qut f the residue dissolv d i n di chl ar onet hane
was t raﬁfzg Z‘Wré’éygﬁ ??yltgrbggllsthé%zlo 7 'Cf“g?f’fﬂlétf @n? e )RSt R Y RiteRlifet hy |
acet at eﬁﬁyia}(yyém)z)z%or purification to obtain nethyl

541-( 2- orrryl propen 2' ,2-bi sthiazol e-4-carboxylate (31 ng) as a yeIIow
solid. I\I’i) Ry¢3 M}}/zgéacm 6 1.00 (d, J = 6.6Hz, 3H), 1.20 (d, J = 6.6Hz, 3H), 2.21 (m, 1H),

3.96 (s, 3H), 5.32 (t, J = 5.4Hz, 1H), 7.50 (d, J = 3.3Hz, 1H), 7.90 (d, J = 3.3Hz, 1H).

(4) Methy! 5-[1-(2-methylpropenyl)-2',2-bisthiazole-4-carboxylate |

e — 4L,

CO,Me CO,Me

Methyl 5-(1-brorho-2-methylpropyl)-2',2-bisthiazole-4-carboxylate (1.2g) was dissolved
10



"NWR (300 MHz, CDC13): 6 2.10 (s, 3H), 3.97 (s, 3H), 7.57 (d, J = 3.0Hz,

1H), 7.96 (d, J = 3.0Hz, 1H), 8.49 (d, J = 1.5Hz, 1H), 9.69(s, 1H). (9)

Met hyl 5-(3-hydroxy-2-net hyl propyl)-2', 2-bi st hi azol e- 4- car boxyl ate

Met hyl Bdibidede { B0miby) dOIDBhNOl)S-d&zalﬂe}tﬁls[ﬁm @Hnndee-ZAenarlbiRywat #ldéd 2ikreinlo. was
added into a m xed sol vent 8 EE hgnol 80nml) and DMF (10nl), and catal yst
Pd- C ( 16b5 i) Wanbkealgiosetlng fen HheursThae eqmpletion Abtheggaqtion Wascondirmed
repl ace f hto, t he
okt dayy e M RSB b ILERSHUP R PRcRRL, BSTRE PTG s RO

unr eact eghehygsolybon gad sabsated ;shlein@ctemecmeﬂy oblen regadbie madltedh&omediyingand

m xture was filtered. The |Itrﬁ s concgwtrated and t he i)esi due ﬁ?{f

di | ut ed“WERIAMEy| WiSet RUETCGas AR WPPimvvatC nioerapee 1O tath g PEEH wi t h
saturate QI—?@Jrﬁéﬂﬁ‘vl r-B?@nyQ)’ gﬁllbfst}ﬁ&%?@4yéﬁﬁao§l§rla€ed(0 73 gs &k edy ARdigPeaaNtVigked to
obt ai n net hyl % ornyl propy1l)-2', 2-bi st hi azol e- car%oxyl ate (123 ng) as
a near| ylel§b|78%| ess oil with an al nost quantitative yield. The

Bor ayart SAEkaBH AT EDGRRER 15 SO R 2 O B P M o

~ was per 8 OHzptHRY 9@, sarE3gmEBrat ure for 15 min, the ice bath was renoved.
And the reaction was perfornmed at roomterrperature for 3 hours. The

conpl etion of the reaction was confirmed by TLC. The reaction m xture was
concent aMdethylah - hEdinaethplexitgas) 2 L%bléﬂllwoiqﬂmb@?(y]@tﬁd fully extracted
wi th ethyl acetate. The conhined organi c phase was hed with saturated
saline, dried, filtered and dgoncentrated to obt ai n Phyl

5- (13- hydroxy- 2- et hyl p i 2', 2-bi st hi azol ﬁnﬁ_q I oxylate (32 ng) as a

nearly colorless oil. k, i el d: 26% The @k{gt was directly used
in the subsequent reaction wi (HBUt purification. (10 thyI

5-[1-(3- hYQU’I&KM 32[1rrfztméh%s}e§aw ]2'2 m&n@m&m%w@ﬁe %@z }"w%E alssolved
Met hyl 541-(2-Tor pr opén bi st hi azol.e- 4- ¢ar boxyl a 00 ng) was
di ssol viad chlerefetrha tnII 3 CPMl(mﬂayb}O@mbmaQw( 20id, rigp m@ wdsieldded

h d bat h. - Af
L ermer at SrARponBa bR P it SR PERITE Y b ”E@zfc IR e

per f or mdciadn Hvao bRl B TN, THe feabtidiotistureThas GRIREE WidNsadirafeB SoliRACT | ON
was confirmed by TLC. The reaction m xture was concentrated, and the :

resi duebifaboBte darpusisohtigatand spiuated | sogiuay bisakitte @qupaus sefuiipn, mspeciively. The
conbi negoLuARICpHRia vg@ﬁar%ahsﬁem&l SR8 TR R an & prddubd §5EC
and concentrated to obta

541- ( 3- pwrdfraaixy - 2- bt hyl pccdpmnyl)] Qhrpﬁratugsaﬂhyazol etel- car hudxaihat e (hetyhy)
as a ye 66% The cr duct was Hectlglhused

sh,. Mol
T he S aueRE Y RTeRON e Mot plsr-Firbserion, COT et my phie St
5-(2-fl &TZMm%} }él]d)fé(?@/yl) 21, 2- bi st hi azol e- 4 car boxyl at e Met hyl

5-(2- hy oxy- 2- p 1)-2', 2-bi st hiazol e- 4-carboxyl ate (63 ng) was

di ssol velLbIT\])l/\fftR @ﬂ%ﬁo@&%@né 1(M93the5t6f(91?d'h) BA9UbSIH), Brd2f(s.uidd), dd8(DABT,
0.1ml) vas, ntp.t he above sol ution under an ice bath. The
reaction ng ggy d atgéh ﬁ@r‘rperature for 1 hour. The conpletion of the
reacti on was confl rmed by TLC. The reaction was quenched wi th saturated

sodi um @)Wtbﬂ@@ﬁhﬁﬂmgﬁn&%mdﬁn moblama&@rétcﬁelar%ma@t hyl acetate. The
conbi ned or gani ¢ phase ‘was dri ed, [tered and concertrated, and the

resi due was purified by col um chrorrat ography to o in nmet hyI

5-(2-fl uoro-2-net hyl propyl) - 2&2- bi st hi azol e-4-carboxyl ate (20 ng) as a
yel |l owi sh solid. Ml ar giekd,” 33% IHNNR(3| >W7\f 13) 8 1.39 (s, 3H),
1.46 (s, 3H), 3.69-3. 7 \ 0= 23.THz, TH), {{o7\ 7.47 (d, J=
3.0Hz. 1H), 7.90 (d, J= 3. 0HZCoMp) . (12) Met hyl

5-(1-fluor R/Ie%hyr]‘Etg]-ﬁ-Pf,9—%¥r%gth§10k12rar?)lflﬁti],l2% tlnazole- (r:abr ()t)(%ylgttee (200 mg) was
dissolved in methanol (150ml), and the catalyst Pd-C (10%, 10mg) was added thereinto. The

COM

hydrogen gas was bubbled into the mixture and fully replaced the air in the reactor. Then, the
reaction was performed at room temperature for 5 hours. The completion of the reaction was

confirmed by TLC. After unreacted hydrogen gas was replaced by nitrogen gas, thé reaction

11



Met hyl 5-(1- hydr oxy- 2- met hyl propy1l) - 2', 2- bi st hi azol e- 4-car boxyl ate was used
as a raw material to prepare nethyl

5-(1-fluoro-2-nethyl propyl)-2',2-bisthiazol e-4-carboxylate fol |l owing the
met hod fhéegarel \bmiﬁllte"teqbaﬂqbateaﬁitmm wxacpicentitdd )Thelbsidue wiagpdrifid®@%ith covih ( 300
MHz, CDC13): 8 1.07 (d, J-= 6.9Hz, 6H), 2.24 (m . 1H), 3.99 (s, 3H),

6. 21- 6. OPLWEPhYs 4 17 1Hz, 1M, 7.51 (d, J=F@Bhy, 1H), 7.92 (@ethyl
gngés) é'(&-( igl)%lxx/b Q{Hyiﬁropﬁ%@ A bfstie- ﬁ@%}%s&ﬁtee@ob o) s 2N Dite Setid

5-[ 1- (3Mthuoraanstqaamyatpve03pehdyl) 2' , 2-bi st hi azol e- 4- car boxyl at e Met hyl

S5 (3 SRS OBL L RSP AL i 5 RSO A5 A0ty AL s 7

5-(1-f1 p@p@t 2="ebMy| ppenyl) - 2', 2- bi st hi azol e- 4- car boxyl ate follow ng the
et hod described in preparation exarrpl e 1(11). Molar yield: 83% 11-1 NWR
(300 MHz, CDC13): 6 2.07 (s, 3H), 2.24 (m 1H), 3.97 (s, 3H), 4.89-5.05 (d,
= 46. Meth}l)s,-(lzz-ﬁilhy@(jqua2—n3:t]m+1zr,opg]91)2,',2-'bi511ia¢<zi¢-41¢a)boxwlege (d, J= 3.3Hz,
- 1H). ESI-M5 (mz): 321.0 (M+Na) (Calculated for CL2HLI FN2Na02S2: 321.01).
"~ (14) Met-hyl 5-(1-nethoxy-2- yl propyl) - 21, 2- bi st hi~dzol e- 4- car boxyl at e
Met hyl 5- (1 - hydoxy- 2- me hykpr r) pyl)-2', 2-bisthisazoke: arboxy |l ate (55n)
and i odonet hane (O.SH@MG di ssokved—r . NaH (60% 50ng) was
added into the above sd‘i utl“o ccuwlder an ice bath. Thecewxt ure was war ned
natural ly and reacted f hour . The conpletion of the reactjon was

confirmed Byllfgdanet W@W&&&H 8n2ﬂ%hlmemrm}?é%éao%“@%? was (JissPad dindni um
chl or i dg;aQUeRKs 59158%1'0%91 aeshcﬁmxﬁf;ta%e MtéﬂlgwlPo?ﬁgﬁw Smald R L g?wdThe

or gani ¢ phase was was wat er "and saturated sal i ne, respecti )
or gani cNphethel mamhdhh@d/-w1d¢1 (I:iMQ/oErO%DQSSr(mg)esera added thatedntof The maenbrawds

- concent rated Tr\]/er hie ant ! ulgje?at re. %Jn %he next gyr,lthle %gmg}/etlon o) nﬂe reaction
chr omat BYtAPKY 16" 8 Bhf

5-(1- thb@&&ﬁﬁnﬁﬁtﬁywpcoﬂ’ﬁé}ea%tm@njﬁkt%}&wag g{l&rc‘ﬁe@@\hﬂp%ﬂlﬁ{e@ so@inBikulite @
colorless oil. Mlar yield: 8% |F1 NWVR (300 MHz, CDC13): 6 0.95 (d, J=

6 6Hz gpyeous] sqhgtiqry and exgaced wntbw}hylchgte( he epnbingd goganic pleisy wes vwBhed,
h( dsattlrate% Ogél’melH) 9{12%49f Qt r‘ed‘J 11 53’ 0 1 Seft:r;gted 7. 1%1 (o%taln‘%o;mgthtygz

1H) (1 ;t | sopropyl met h i sobut'y i'azol e-4-car
5-(1,2-dihydroxy-2-methylpropyl)-2',2-bisthiazole-4- carboxylate (494 mg) as a light brown

oil. Molar yield: 87%.
'H NMR (300 MHz, CDCls): & 1.21 (s, 3H), 1.53 (s, 3H), 3.89 (s, 3H), 4.32 (s, 1H), 7.49 d,J
=3.0Hz, 1H), 7.89 (d, J = 3.3Hz, 1H).

(8) Methyl 5-[1-(2-formylpropenyl)-2',2-bisthiazole-4-carboxylate
' | CHO
S sj?/ ]?\/ |
[NHN l CO,Me [ H CO,Me

Methyl 5-[1-(2-methylpropenyl)]-2',2-bisthiazole-4-carboxylate (50mg) was dissolved in
dioxane (5ml), and selenium oxide (30 mg) was added thereinto. The mixture was heated to
reflux for 3 hours. TLC detection revealed that the raw materials had been substantially
depleted.. The reaction mixture was concentrated, and the solution of the residue dissolved in
dichloromethane was transferred into a silica gel column (eluted with petroleum ether/ethyl
acetate=5/1(v/v)) for purification to obtain methyl
5-[1-(2-formylpropenyl)]-2',2-bisthiazole-4-carboxylate (31 mg) as a yellow solid. Molar
yield: 60%.



“Zn --ZnBr --11 2- brono- 5- et hyl t hi azol e and i sopr opyl

2- brono- 5-i sobutyl t hi azol e-4-car boxyl ate were used -as raw naterials to
obtain isopropyl 5 -methyl-5-isobutyl-2',2-bisthiazol e-4-carboxylate as a
yel | owi S avaRi(dod MH{@V@IDQU) hsez rmt(b]c&:l{)de@or(sbm) 75 7pdepar nOHoN ) ampl (@, L( 1) .
Mol ar yield: 66% 1HNVR CDC13):. 6 0.99 (d, J= 6.6Hz, 6H), 1.41
(d, J= 834z 1%84%(@8779713%4}}15?%8(1@ 3H), 3.10 (d, J= 7.2Hz, 2H), 5.28
(m 1H), 7.51 (s, 1H). (16) i sopr opyl

rreth ) 2abi st hj azel car boxyl at e
Isoprop )]\getﬁ%;‘af?m?%r%x 0 ?thgfpg&;%?% P'l%tl-hgaz%fee%i %ét)rg 1é)all;(yl ate was used as a
raw material to obt ain i sopropyl CHO OH
51- nmet hy1- 5- ( 1- br ono~2<CHet hyl propy1l) - 2' bi t hi oazol e-4-garhoxyl ate as a
yellow sh oil follqQw ng the mstho ese ed in preparmﬁiwwﬁ(\ gxanpl e 1(2)
with an al nost] guaqt]t at |—ve—*y~|-e+d oduct was direct| yNuseamin the
subsequent reat¥i oW “comIVR (300 ME &D(fi%y'e 6 0.92 (d, J = 6.6Hz, 3H),

1.20 (d, J = 6.6Hz, 3& 144m6,224(m1H),254(s 3H), 5.28 (m
1|-|) 6. 04 (Mjethyjl 5- [6 -8 rmgl(ﬁ)openyh;h2 (ZgblsWole({@rbpgy)lpteome mg) was added
\ . gg}BPé&-? n(A Rfri] é?lv liltyofz m Sgglr@bgﬁ)y ]ﬁd BMPZ(RJH?IS te?lyé A &b((% Efbmg)

- 5" - met hyis 2ddéd teadinto2 -Thet diy |11|i) rﬂ@aoyéb):to:ﬁ wz%- hilgt feipiized &y4hEdbfaxX ghataad Was
used as a raw materjial to obtain isgpro
- 5' - et PR YaR R ORI -qystHghty i ihe) mzxt daypitheh complstion sfc hepisastion wags a

%\’/g: !a(rmw Je}]fgﬂie U}({ q4L'C0V‘T1‘IEJ uh&%ct@@tﬂ%l CDég)sé‘a{s' Qgﬁgéfﬂ?c%ﬁeg? ﬁ%&%ﬁzgﬁaﬁgb elliel( 3)-
(d, J —reﬁctﬁdﬂzmlﬂhi)e was ﬂktex(ed Tl:ﬂe ﬁlt&lfézwaﬁ Ebncertrdtod @ml tHed-esidde Svhs (dSlutedhyith 3. 28
(d, J _etl?yl acetate, |_\Qleished w1th( rTLter lfgr three tlmés and tlltl%n with saturated saline. The organic
phase was dried, filtered and concentrated to obtain methy]l
5-(2-formylpropyl)-2',2-bisthiazole-4-carboxylate (123 mg) as a nearly colorless oil with an
almost quantitative yield.
The product(123mg) prepared above was dissolved in methanol(25ml) and sodium
borohydride (300mg) was added thereinto under an ice bath. After reaction was performed at
the same temperature for 15 min, the ice bath was removed. And the reaction was performed
at room temperature for 3 hours. The completion of the reaction was confirmed by TLC. The
reaction mixture was concentrated, and the residue was diluted with water and fully extracted
with ethyl acetate. The combined organic phase was washed .with saturated saline, dried,
filtered and concentrated to obtain m_ethyl
5-(3-hydroxy-2-methylpropyl)-2',2-bisthiazole-4-carboxylate (32 mg) as a nearly colorless oil.
Molar yield: 26%. The crude product was directly used in the subsequent reaction without

purification.

(10) Methyl 5-[1-(3-hydroxy-2-methylpropenyl)]-2',2-bisthiazole-4-carboxylate
CHO ' '
' \ \ OH
S S [ [ .
L f = {
N N COZME . N N COQMe
Methyl 5-[1-(2—formylpropeny1)]-2',2-bisthiazole-4-carboxy1ate (300 mg) was dissolved
in methanol (300ml). Sodium borohydride (200 mg) was added thereinto under an ice bath.

After reaction was performed at the same temperature for 15 min, the ice bath was removed.
' 13



" (18) Isopropyl

5' -net hyl - 5- (1-fl uoro-2-net hyl propyl)-2', 2- bi st hi azol e- 4-carboxyl ate \
SOH S I 0l I|sopropyl

51- et h¥le Sedctiohl way pedormpddiyt po@pytkmperanide ostld &oatse-Fheceshpyomicé ths a

Exanpl eFeEES) i ERTHRAGR vt TR r UL Was ConcoHiEMRAUS U FFBLS 0BELS)
8 1.04 S0 . . 8
(- 2vy eed 300 G5k SO gRfuddl e Sl T oo ke Py

5' - met hyhkshed] Mizh nmeathnatqor oding,1)dried], fithiedt hindz ocbecefitremdbdmy lohtagn methyd r
| soprop

I Lo .
1- ot hytd kii:h%fi@ﬁes:?szmymawwﬁ,Zénﬁﬂz@mlg-ﬁnﬁaa%ﬁym_< B Byt Eelprdshysed
as a rayl. bRk yalld:tdeoR btk dhudeSBARR Whas Hire 88} el iPthe subsequent reaction without
[ 142- net hyl propenyl)]-2', 2-bi t'hi oazol e-4-carboxyl ate as a yellow solid
f ol | owi Pg1EigfEiofet hod described in preparation exanple 1(4). Mlar yield:
40% 11-1 NWR (300 MHz, CDC13): 81.55 (s, 6H), 2.03 (s, 6H), 2.54 (s, 3H,

 Symincd Bt b oo heutitteniz LB R Ra R P o 2 T

HO |
s. s
[EH\SE/ - [NHN]?/

N">co,Me COMe

Methyl 5-(2-hydoxy-2-methylpropyl)-2',2-bisthiazole-4-carboxylate (63 mg) was
diésolved in dichloromethane (5ml). Diethylaminosulfur trifluoride (DAST, 0.1ml) was
dropwise added into the above solution under an ice bath. The reaction was performed at the
temperature for 1 hour. The completion of the reaction was confirmed by TLC. The reaction
was quenched with saturated sodium biéarbonate aqueous solution and extracted with ethyl
acetate. The combined organic phase was dried, filtered and concentrated, and the residue
was purified by column chromatography to obtain methyl
5-(2-fluoro-2-methylpropyl)-2',2-bisthiazole-4-carboxylate (20 mg) as a yellowish solid.
Molar yield: 33%.

'H NMR (300 MHz, CDCl;): § 1.39 (s, 3H), 1.46 (s, 3H), 3.69-3.77 (d, J = 23.1Hz 1H), 3.97
(s, 3H), 7.47 (d, J = 3.0Hz, 1H), 7.90 (d, /= 3.0Hz, 1H).

(12) Methyl 5-(1 -fluoro-2-methylpropyl)-2',2-bisthiazole-4-carboxylate

S S OH S SJ\IF
[NHN]}( — ]

CO,Me N™>co,Me

b

Methyl 5-(1-hydroxy-2-methylpropyl)-2',2-bisthiazole-4-carboxylate was used as a raw
material to prepare methyl 5-(1-fluoro-2-methylpropyl)-2',2-bisthiazole-4-carboxylate
following the method described in preparation example 1(11). Molar yield: 42%.

'H NMR (300 MHz, CDCl3): & 1.07 (d, J= 6.9Hz, 6H), 2.24 (m, 1H), 3.99 (s, 3H), 6.21-6.39
(2d.J=5.4,17.1Hz, 1H), 7.51 (d, J = 3.0Hz, 1H), 7.92 (d, J = 3.3Hz, 1H).
ESI-MS (m/z): 323.1 (M+Na)" (Calculated for C;;H3FN,Na0,S,: 323.03).



(1) |
N(p-fl uorobenzyl)-541- hydr oxy-2-net hyl propyl) - 21, 2- bi st hi azol e-4-f or ram de
(391-1) 391-1 Met hyl

5-(1- hYQWMetRyIFBEPhVJ -Aa6RYLinethyigrobbsi 2 'azik@idokad RavbykAbe (300 ng) was

di ssolved in ethylene glycol (3nl), and p-fluorobenzyl amnne (125 ng) was

added thereinto. The reaction wasypeffor med under niftrbgen at nosphere at

150 C overni ght. The conpl etsi ons t he react confirmed by TLC. The
- reaction mxture was dil ut ql>w1<§l wat er and E@M ed with ethyl acetate.
~After the conbined organic phase v&sMiavashed w wateMe 50 HC1 aqueous

sol uti on_ andeRal 41 AL ed, SALL e SSASELIELY> o e A JP 0 SADGRY et ed

The crude pro ure’ c¢ol"um Fona ain

N (p-fl alor obenzykxw5- ( 1- hydr gxeridt et hyI pr apyl) - 2 Zptapaiehl azol e- 4m‘e11>1|y[ram d

_e(l? asa el'lowi sh oil. Mlar. yield: 50% 1HN|VR

0.93 ( g U9re etgj]q})ropfng_lgQ(ablgthag)lgﬁzcar@qylatez @\Yxﬁg tth)lethgd égscpged J—

6. OHz, 65 (d, J-84Hz 1H). 7.05(m 2H),

7 34( ?["%re E,ﬂa %’%Hlplé“ﬁ%%r l% “89(d. J = 3.0Hz, 1H), 7.94(m 1H).
'H NMR (300 MHz, CDCl3): & 2.07 (s, 3H), 2.24 (m, 1H), 3.97 (s, 3H), 4.89-5.05 (d, J =

N {1 gy D 93 o 2P T 2 53 ) o 4o

e (391-
N- (p- f | BSI-0penay i 32 D.0(RI-AVEN QR)IedtatByC RHORIL Nad),$23P1 91 }1i azol e- 4-f or mani d

e as a yellowsh oil was prepared follow ng the nethod described in
preparation exanple 2(1). Mlar yield: 55% 11-1 NWR (300 WMHz, CDCl13): 6
1. 28 ( s(146Mfethy. 5@ -fnethoR )2 -mettg Tpromyl)-21d-bisthidble-¢catboxgla@Hz, 2H), 7.04 (m
2H), 7.34 (m 2H), 7.45 (d, J= 3 Obz, 1H), 7.88(d, Js 3.0Hz, 1H), 7.89(s,

&I—H%p 1£I32Jorobenzy1) 5-(3- hy Fox hy#—pr—opgi};%ﬂ i ¢ st hi azol e- 4- f or mami d
e (391-3) COMe N N"coMme

Methyl ° 5-(1-hydoxy-2-methylpropyl)-2',2-bisthiazole-4-carboxylate  (55mg) and
iodomethane (0.3ml) were dissolved in DMF (10ml). NaH (60%. 50mg) was added into the
above solution under an ice bath. The mixture was warmed naturally and reacted for 6 hour.
The completion of the reaction was confirmed by TLC. The reaction mixture was quenched
with saturated ammonium chloride aqueous solution and extracted with ethyl acetate. The
combined organic phase was washed with water and saturated saline, respectively. The
organic phase was dried with anhydrous magnesium sulfate, filtered and concentrated. The
resultant crude product was purified by column chromatography to obtain methyl
5-(1-methoxy-2- methylpropyl) 2',2-bisthiazole-4-carboxylate (52 mg) as a colorless oil.
Molar yield: 86%.

'H NMR (300 MHz, CDCl;): & 0.95 (d, J = 6.6Hz, 3H), 1.02 (d, J = 6.6Hz, 3H), 2.05 (m, 1H),
3.40 (s, 3H), 3.98 (s, 3H), 5.07 (d, J = 6.0Hz, 1H), 7.49 (d, J= 3.0Hz, 1H), 7.91 (d, J= 3.0Hz,
1H).

(15) Isopropyl 5'-methyl-5-isobutyl-2',2-bisthiazole-4-carboxylate

S
Br—{ |
N

ts Zn S (o] 7/ s s
IN/>‘Br — | )—zner _— TH |
N PA(OAC), - NN 07/
~ -0



* 391-3
- N-(p-fluorobenzyl)-5-(3-hydroxy-2-nethyl propyl)-2', 2-bisthiazol e-4-formam d
e as a yellowi sh oil was prepared follow ng the nmethod described in

prepar at i on._g%amps- ?ne%(&fhlaﬂm #d 1),’6&[)9&'1 21@&n01§—ls%bw|ﬁh(a§% MNERrbokH%2d Bere 6
1.10 (d, J = 6. 9Hz ='5.4, 14.4Hz, 2H),

3. 34 (musetlH)s, ra®. hategipls to gpraig 1s1)pr<(pd'dj§ met—hyBSQsobllwlj[Zl—.@ blgm)azolg-mrbmylaz‘ﬂ)
£ 053( g]ﬁ%g y w1s€ 531 cm"oll%wlhg Zhe metggd descrlbgd n pr&:parah!)ldn examplé ?( l).lM)olar ylea?c?:( d.

N- (p- fl veyobenzyl) - 5- (1, 2- di hydr oxy- 2- met hyl propy1l)-2', 2- bi st hi azol e-4-form
am de (40 407
N (p-f |( uHP%MBr@QQM%Z CDOL iR Bk;/ =20. ﬁH@h@Iﬂbrlcﬂdﬂ)J 2'6.3H%i68Dni 88 éme 14).f or m

or epar st g et ingt 20501 P28 p?ﬁﬁ’%‘r Jirarid) 30 d8\am (300 g, oDCLS): 8

132(s 6H), 4.61 (d, J= 6.0Hz, 5.69 (s, 1H), 707(m2H) 7.37 (m

(5) N- ( pf’%) &'rp %)gnzy%tglg %@ébrﬁmggolf?gth 1Jpro§yh8 p2r glég%%/z ; ggil(b%?%l st h| azol e-4-

formam de (389) HO 0 389 hyl 5- -(3- hydrox

- 2- et hyl propenyl)] -2 2-Sbi s%hi zol e- 4- car boxyﬁé was di ssol ved a
m xed sol vent of nethan ) and wat® 10 an I i th| um hydr oxi de
nonohydrate (50 ng) was de éf‘zlnt Iﬁ re t|8 erformed at room
t enperature overnight. Once the reaction was conpleted® the m xt ure was

t t d X . e st of met hanol
Fesul tant. VERREPO ae ks ishr ik L iSRG BORIER e b P b fterial
ol Ut OF 88y Baict - ST Corkh T Rl RToHAS 21 bl ioRASIE ACKREb Mt s o

di chl oronet hane, and the. obtai ned organi ¢ phase was dried with anhydrous
magnesi Hehlavish azulefollf)wm&ﬂ@dmﬁmdd@ﬁ@m&irlatlerdpar@tmbtemmple 1(2) with an almost

5-11-(3-h hOREN 1 I st zoIe 4- carboxylic acid (110
ng) as 8“3/11% OWI ¥s 15"3f engBdu{E d}%ftﬁbﬂédqughntl aetqluent ¥t 3108 The product was
directl yHlNzl‘ﬂEl 300 M’HEZ ,IDSBY W92 (& a6t 6.6Hz, 3H), 1.20 (d,J = 6 6Hz, 3H), 1.44 (m, 6H),

2.24 (m, 1H), 2.54 (s, 3H), 5.28 (m, 1H), 6.04 (d, J = 6.6Hz, 3H), 7.54 (s, 1H).

(17) Isopropyl 5'-methyl-5-(1-hydroxy-2-methylpropyl)-2',2-bisthiazole-4-carboxylate

N QP . ¥, o
IT T
Isopropyl 5'-methyl-5-(1-bromo-2-methylpropyl)-2',2-bisthiazole-4-carboxylate ~ was
used as a raw material to obtain isopropyl
5'-methyl-5-(1-hydroxy-2-methylpropyl)-2',2-bithioazole-4-carboxylate as a yellowish solid
following the method described in preparation example 1-(3). Molar yield: 13%.
'H NMR (300 MHz, CDCly): § 0.97 (d, J = 6.6Hz, 3H), 1.05 (d, J = 6.6Hz, 3H), 1.44 d,J=
6.3Hz, 6H), 2.10 (m, 1H), 2.54 (s, 3H), 3.28 (d,J=5.7Hz, 1H), 5.26 (m, 1H), 7v.53 (s, 1H).

(18) Isopropyl 5'-methyl-5-(1-fluoro-2-methylpropyl)-2',2-bisthiazole-4-carboxylate
S S OH a S. 'S
TN/H\Nl . — TN/>—<\N| i
I 1
Isopropyl = 5'-methyl-5-(1-fluoro-2-methylpropyl)-2',2-bisthiazole-4-carboxylate as a
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" 541- ( 3- hydr oxy- 2- et hyl propeny1)]-2', 2-bi st hi azol e-4-carboxylic acid (62
ng) obtai ned from above was dissolved in DVF (/V, N-di net hyl f ormam de)
(20nl), and p-fluorobenzyl am ne (140 ng), EDCI (300 ng) and

4- di met hylleasneplyd wdk peefabd Rllo3thd e methed adsteibet e pedpataionTd@niphactiil pn
was performed at roomtenperature overnight. Once the reaction was

conpl et 8eth aq@nt@tive ysid-m xture was diluted with water and fully extracted

with ethyl i r a a d t 5 9%
et aquosus SV P99 MRz CORH AT LOPIERN. B RREBR) ot MR ot (PR .55
anhydr ous 3HBgTeXs ) 190, bater.37 (Ad g4, arvdl QnEpN1.sa{gdH)The crude product
was further purified by colum chromat ography (eluted by petrol eum

et her/acetone =4/1) to obtain

N- (p- f 1 (o) ddopnapyl -mwthy{-3- [hy@moetirylrapenily]-P2episthyekple-£-tarbokylatehi azol e- 4- f or
"mam de as a yellow sh solid. Molar yield: 32 % 1H N 300 MHz, CDC13): 8
2.05 (s, 3H), 4.28 (s, 2H), 4.67 (d, J-60Hz 7\04(m2H) 7.38 (m

2H) , 7.48(d, J:SOHZ\ﬁ B(m 1H), Bﬁ dS £ 3.6Hz, 1H), 7.93 (s,
ol Gal curated f l116FNBNR02S2! 412. 06) .

1H). ESI-M5 (mz): 412
(6)

N-(p-fl uorobenzyl) 5' - et hyl - 5- 81 hydr oxy- 2- nmet hyl propyl )-2',2-bisthiazol e-
4-f or mam désc(qua}BQlS Ipethyl- -5461-Bedmd-2- methylpt(a:(yﬂ))r-liﬁylblsthlazole-4 carboxylate was
5 - et h 5- (1- hydr oXy- 2-neth vJor opyl - bi st hi azol e-4-.car boxyl ate Yvas
used as Saﬁ raw eri al & hr oug®™hydr ol %ﬁegal conddfisat i o PFHE col URPPIOPY

chr omat 9%6@91%5-([P—Qﬁfn‘i’étﬁ}k{ﬁ?c@Eﬁ'ﬁﬂ/?Qe&ﬁﬁ@ﬂoleﬂ &drbbRy1ARt @kB a  yellow solid

N- (p-fluorobenzyl

1- et hy folpwing ﬁycm@hgd deseribed inprepsyatiorpexamplt BehiMelor gield:8Pani de as a
2 v L Ol o S 5

d J— 1 2.53 3 4.62 (d, J= 6.0Hz, 4 83
( 6‘;65%@}6 Szésl%l()znd lJ_D 8.4Hz,(slH)!_|)7 05 (m( 2H), 7.35 (m 2H)
754(5 1H), 789(d J=3.6Hz, 1H), 7.93 (m 1H). (7)

N-(p-fl ppé@bﬁﬁ;ﬂtka%ﬁ %lzr%kl eBik @pgnm)&ua%one?n&i Ahlesiad Eofipb@idmm de
.(373) ss 1) (cocoZ ICOH 2) cf - NH2

(1) N-(p-fluorobenzyl)-5-(1-hydroxy-2-methylpropyl)-2',2-bisthiazole-4-formamide (391-1)

OH

A

I — H |
N N7 >co,Me
_ 3911
Methyl '5-(1—hydroxy—2-methylpropyl)-2',2-bisthiazole-4-carboxylate (300 mg) was
dissolved in ethylene glycol (3ml), and p-ﬂﬁorobenzylamine (125 mg) was added thereinto.
The reaction was performed under nitrogen atmosphere at 150 °C overnight. The completion
of the reaction was conﬁrmed by TLC. The reaction mixture was diluted with water and
extracted with ethy] acetate. After the combined organic phase was washed with water, 5%
HCI aqueous solution and saturated saline, respectively, it was dried and concentrated. The
crude product was further purified by column chromatography to obtain
N-(p-ﬂuorobenzyl)—S-(l-hydroxy-2-mef[hylpropyl)-2',2-bisthiazole-4-f_ormamide (17 mg) as a
yellowish oil. Molar yield: 50%. '
'"H NMR (300 MHz, CDCls): 8 0.93 (d, J=6.6Hz, 3H), 1.18 (d, J = 6.6Hz, 3H), 2.20 (m, 1H),
4.63 (d, J = 6.0Hz, 2H), 4.89 (t, J= 7.8Hz, 1H), 5.65 (d, J = 8.4Hz, 1H), 7.05(m, 2H), 7.34(m,
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1373 Met hyl 541-(2- et hyl propenyl)]-2', 2-bi st hi azol e- 4- car boxyl at e
(276ng) was di ssolved in nethanol (10nl), and water (10nil) and |ithium
hydr oxi de nmonohydrate (100 ng) was added thereinto. The m xture was reacted
at roomHugNP&6@! NES.GIVLNP)INBY(dTe ZoMR) 181) DY4aH, IHEe reaction was confirned
by TLC on the next day. The m xture was concentrated under reduced pressure
to renove nost of nethanol. The resultant water phase was adjusted to be

aci di ¢ WM (BJbupebeagilkdus-hydtaxyt bmethyipiopyl)-2y2-bistiiazled-faimamide (391-2)

... dichl oronmet hane. The conbi ned organi c phase was washed with water, dried,

filtered and concentrated to obtain . HO
541- (2- et hyl propeny1l)] -0 2-bi st hi azol e- 4- car boxyl i id as a yellow sh
solid (275 ng) with an %ﬁst guanti-tative yi el d The jproduct was used

ege reaction. Th ant,
2- bi sthtrazote=4- car xy N-C csu\d/@/? ng) was
an

directly in the s
541- ( 2- met hyl prop m
di ssol ved in dichl t ha@e( 15nl), and one drop of oxal yl

chloride (0.15nl) were added thereinto. The reaction was perforned at room
tenperature for 3 hours, and a yellow sh solid was ols¢ed ned after

trat Th | d | bt d ab
concenty at o, nT0BsETh L S GRR0 Bl S5 oA e B LS, ebiaited cbgve
p-f 1 uor eblénigh il Ras (pr&lardfollowigt hvé natledatiesctibedrin Reshraticiobxinme 201).

sodi um bi carbonate (200 ng) in water (10ml) under an ice bath. This mxture
was al | M@ yieldwad’m natural |y to tenperature and reacted overnight. The

conpl et C the,

organi c %E\Ia@fg é\/@g l\ggéar&g?gﬁv@ah%){gh WSQY%%e9@7 @exﬁf ?pg&/by 1?1h

acet at ezHTh’eozb(miﬂHh)ed 3dr(gaaty, hhasd wa3.0Was gy v &, 553 0ELz, aHl)leDSFXslsl(H)ut ion
and saturated saline, respectively, dried, filtered and concentrated. The
residue was further purified by colum chroma't ograph to obtain

N (p- f | Gorfbkehisgropenzyl)- %é-’zﬁe@wv&es@a&mqﬂ)ﬂ ;2> bisthiazelerd Spenamids (3P e
(284ng) as a yellow solid. Mlar yield of two steps was 77% NMR (300
MHz, CDC1l3): 6 2.06 (s, 6H), 4.62 (d, J= 6.0Hz, 2H)y, 7.04 (m 2H), 7.37 (m
2H), 7.45 (d, J= 3.0Hz, 1 7.68 (s, 1H), 7.85 ( 1H), 7.89 (d, J= 3.0Hz,
1H. (8)

N- (p-fl uorobenzyl) f

uor o- 2- net hyl prop

- (& bi sthi azol e- 4-f or mam de
(393-2) 1)(001)2, NNCO2H—2)—Ttr—NH2N N
N-(p-fl uorobenzyl) - ( 2- f FRrYP 0- 2- met hyl propy1) - 2' bi st hi azol e- 4-f or mam de
asa yellow sh oil was prepared follow ng the net hod descrl bed in
preparation exanple 2(7) with a quantitative vyi el °'3f two steps. 11-1 NWR

(300 MHz, @D@Lﬁhoroﬁeﬂzy‘ﬂ)%-(15-hy3ﬂd)<y-21m€rt_}'1y(;ﬁopy3)'ﬁ 2- Blsﬁﬁ’azfo‘lje 4*1"orn25ﬂm@5|2,a52|'ﬁ
4.60 (d, J— 2H) , 7.34 (m_2H), 7.44 (d, J= 3.0Hz,
1H), 7.8 qvwfh Pllbwawa@a{edl fOJle“en@Mze meghjod E@prlh@i (PrPZgPArafiog, axamleg) 1.

(Cal cul ero?ﬁgflélﬁ 031- 117F2N3Na0S2: 416. 07). (9)

N- (p-fl uorobenzyl)-5-(1-fl uoro-2-nethyl propyl)-2', 2-bi sthl azol e- 4-f or mam de

(393- 1) 'H NYIR( GOCM Bz SCDEY;)NSANG @X2H 6.9Hz, 3H), 2.04 (br s, 1H), 3.24 (dd, J = 5.4,
14.4Hz, 2H), 3.34 (m, 1H), 3.54 (m, 1H), 3.71 (dd, J = 6.0, 14.1Hz, 2H), 3.67 (m, 2H), 7.05
(m, 2H), 7.35 (m, 2H), 7.46 (d, J = 3.3Hz, 1H), 7.87 (s, 1H), 7.88(d, J = 3.3Hz, 1H).

(4) N-(p-fluorobenzyl)-5-(1,2-dihydroxy-2-methylpropyl)-2',2-bisthiazole-4-formamide (407)

OH OH
S S OH
[ />—<\ ]}L\\ —_— ' [NHN%H\UF
. I

COQMe

N-(p-fluorobenzyl)-5-(1,2-dihydroxy-2-methylpropyl)-2',2-bisthiazole-4-formamide as a
yellowish oil was prepared following the method described in preparation example 2(1). -

18



©393-1

N- (p-fl uorobenzyl)-5-(1-fl uoro-2-nethyl propyl)-2', 2-bisthiazol e-4-fornmam de
asa colorless oil was prepared follow ng the nethod described in

pr epar aMaar yeoddni%. 2(7) with a quantitative yield. 1HNWVR (300 MHz, CDC13):

g 411' OEG%M\%R&?O ?‘?Fﬁéséﬁh{lﬂz%ﬁ%zfm 3@1‘1‘)( %61344)(’5%1 g]%lz %H)’ﬁ égés dﬁg %2!)@%7 77

! I z, 6 | cul ated f
E:TBl Ii')17|:Zf|\|3|\|a§§‘g27H})4{g'5%1zj SRz, BB Mo (/3 3.04%611H), ?MoNR) 11§l cul ated for

(10) N- (p-fluorobenzyl)-51-met hyl-5-[1-(2-net hyl propenyl)]-2', 2-bi st hi azol e-
4-f or mafd)de M@-ﬂﬂcﬁ))benzyl)-ﬂ\ql{1(;()3-h'ydroxpﬁanﬂyﬁlpf(ﬁ)bnm}-h'yﬂbﬁﬁﬁaz(oﬂe-mﬂéoﬂmwmide
propeny , 2- bi st hi azol e-4-formam de as a yel |l owwi sh solid was prepared
fol |l ow %r%f]% he met hod described in preparation exanple 2(7). Ml ar yield of
two steps: 93% 11.1 NWR (300 MHz, CDGd3): 8 2.04 (s, 6H),H@.53 (s, 3H),
4.62 (d, J = 6.3Hz, {2H), 704(m2 ,73 ngH) . 7.5 , 1H), 7.66 (s,

1H), 7.84 (m 1H): E
N- (p-fluorokenzyl)*5' - net hyl gsé_gs ro- 2- et hyl py % ', 2-bist hifazol e-4
- f or mani def] (Me<393- 1) 0 Me- 39 . Mol abcyi em‘ ﬁS% .
NVR (300 : 8())2Me8 1.05 E!) Co.W5 (m 1H), , BHYN"4.61 (m

2H), 6.46-6.64 (2d. J 5.4, 46 8Hz, 1H), 7.05 (m 2H) 7 3 (m 2H), 7.55
(s, 1H, 7.76 (m 1H. (12) 389 _
‘N- (p-fluorobenzyl)-541-(2-fl uoronethyl propenyl)]-2', 2-bi sthiazol e-4-formam
de (391-F) M@y Stil-(INGORbk2PNRiXhylpropenyl)]-2',2-bisthiazole-4-carboxylate (120 mg)

was dissolved a mixed solvent of methanol (20ml) and water (10ml), and lithium hydroxide

monohydrate (50 mg) was added thereinto. The reaction was performed at room temperature
overnight. Once the reaction was completed, the mixture was concentrated under reduced
pressure to remove most of methanol. The resultant water phase was adjusted to be acidic
with 5% HCI aqueous solution to become opacity. The water phase was fully extracted by
dichloromethane, and the obtained organic phase was dried with anhydrous magnesium
sulfate, filtered and concentrated to obtain
5-[1-(3-hydroxy-2-methylpropenyl)]-2',2-bisthiazole-4-carboxylic acid (110 mg) as a
yellowish solid with an almost quantitative yield. The product was directly used in the
subsequent reaction. '
5-[1-(3-hydroxy-2-methylpropenyl)]-2',2-bisthiazole-4-carboxylic acid (62 mg) obtained
from above was dissolved in DMF (N N-dimethylformamide) (20ml), and
p-fluorobenzylamine (140 mg), EDCI (300 mg) and 4-dimethylaminopyridine (DMAP, 30
mg) were added thereinto. The reaction was performed at room temperature overnight. Once
the reaction was completed, the reaction mixture was diluted with water and fully extracted
with ethyl acetate. The resultant organic phase was washed with water, 5% HCI aqueous
solution and saturated saline, respectively, dried with anhydrous magnesium _sulfate, filtered
and concentrated. The crude product was further purified by column chromatography (eluted
by petroleum ether/acetone =4/1) to obtain
_ N-(p-ﬂuorobenzyl)-S-[ll-(3-hydroxy-2-mefhylpropenyl)]-2',2-bisthiazole-4-formamide as a
 yellowish solid. Molar yield: 32 %.
'H NMR (300 MHz, CDCl3): & 2.05 (s, 3H), 4.28 (s, 2H), 4.62 (d, J = 6.0Hz, 2H), 7.04 (m,

2H), 7.38 (m, 2H), 7.48 (d, J = 3.0Hz, 1H), 7.83 (m, 1H), 7.89 (d, J = 3.6Hz, 1H), 7.93 (s,
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1) ((COC1)2,s - NNN O 391-F

N- (p-fl uorobenzyl)-541-(2-fl uoronet hyl propenyl)]-2', 2-bi st hiazol e-4-formam
de as a nearly white solid was prepared follow ng the nethod described in
preparaﬂan exanple 2(7). Molar yield of two steps was 68% 11-1 NVR (300

CD%I?%%% 9@%30 Mﬁﬁ% eﬁ?@p@%‘ﬂ o GHodt NostaCa e S OBk ' 7 B8 (o 3k

792(d J 3. OHz, 8.00 (s, 1H). ESI-I\/IS(rﬂz) 4140(M\la)
- (Cal cul géted for C18HI 5F2N3Na082 414.05). (13)

N (p-fl <_))r obenzy1l) - 5- (1- met hoxy- 2- et hyl propyl)-2', 2- bi st hi azol e- 4-f ormam d
e (405- M(p-fluod@ientyl)-5'-methyl-5-(1-hydroxy-2-methylpropyl)-2',2-bisthiazole-4-formamide
N (p-fl rgggﬂﬁyl) -5- (1- net hoxy- 2- met hyl propyl)-2', 2-bi st hi azol e-4-formam d
e as a bﬁ i'sh solid was prepared follow ng the nethod described in
preparati on exanpl 7). Molar yiel t eRs was 73% NMVR (300
M—|z CDC13): 8 0.97 \(d, J= 6. 6Hz, 3H) , 4 = 6.6Hz,) 3H), 2.07 (m

3. 42 @a(-el—a ,—5-—36 (g CO0RE, AH)F 7.05
(m 20, 7 S o e 1wt 7 Tt ki (o0

N d (d, 1=
3.3Hz, 1H). Anti-He atﬂﬁs Vi rus Experlrfental Exanpl es Angivira

Experirrental Exarrple 1 Anti-Hepatitis B Virus (HBV) ACtI\n/nItg): Assay
e-391-1

Isopropyl 5'-methyl-5-(1-hydroxy-2-methylpropyl)-2',2-bisthiazole-4-carboxylate was
used as a raw material through hydrolysis, condensation and column chromatography
(petroleum ether/acetone = 5/1) to “obtain
N-(p-fluorobenzyl)-5'-methyl-5-(1-hydroxy-2-methylpropyl)-2',2-bisthiazole-4-formamide as
a colorless oil following the method described in preparation example 2(5). Mo.lar yield:
43%. |
'H NMR (300 MHz, CDCl3): § 0.92 (d, J = 6.6Hz, 3H), 1.01 (d, J = 6.6Hz, 3H), 2.17 (m, 1H),
2.53 (s, 3H), 4.62 (d, J= 6.0Hz, 2H), 4.83 (t, /= 7.8Hz, 1H), 5.76 (d, J = 8.4Hz, 1H), 7.05 (m,
2H), 7.35 (m, 2H), 7.54 (s, 1H), 7.89 (d, J = 3.6Hz, 1H), 7.93 (m, 1H).

(7) N-(p-fluorobenzyl)-5-[1 -(2-methylpropenyl)]-2‘,2-bisthiazole-4-formamide (373)

\ 1) (COCI)

|
S S S S 2
(=< ] 01 'N/H\ ' v©/
N N COzMe N N COzH g\NHZ
F

373

Methyl 5-[1-(2-methylpropenyl)}-2',2-bisthiazole-4-carboxylate (276mg) was dissolved
in methanol (10ml), and water (10ml) and lithium hydroxide monohydrate (100 mg) was
added thereinto. The mixture was reacted at room temperature overnight. The cbmpletion of
the reaction was confirmed by TLC on the next day. The mixture was concentrated under
reduced pressure to remove most of methanol. The resultant water phase was adjusted to be
acidic with 5% HCIl aqueous solution, and fully extracted with dichloromethane. The
combined organic phase waé washed with water, driéd, filtered and concentrated to obtain
5-[1-(2-methylpropenyl)]-2',2-bisthiazole-4-carboxylic acid as a yellowish solid (275 mg)

with an almost quantitative yield. The product was used directly in the subsequent reaction.
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1. -Obj ect for Experinent: The anti-HBV activity assay of a specinen
conpound was perforned in HepQ&.2.15 cells stably transforned with the

whol e genonme of HBV, including the determ nation of the cytotoxicity of the
speci men cOorROkEEtahn )(26}ﬂ6ih§1? Cg@ﬁﬂ@pk’ pslsﬂlli&o&p&-@aﬂﬂseﬂympamwm 219) m@
replication | evel of HBV-DNA Pri nC| ple for

Hunan hépsselsedh it dickieromgthaae |( h@b@ndz o'ms dé@n |0 fIDME %@a@fa}'ylt %@fﬁ%ﬁ%’iﬁm t h
t he who \V/

(Cont o WEROEAR Bl TRER AP s SRy PR idrRodlalid 850 Rl and o
ant i vi r gtli@acish yolid/ wan dbtalred afieotacentratjonoThé beluameﬁormd hjrdjmmmg/tﬁeesohd
determ ned, by detecting, the a of v s. DNA secreted into_the

super napAinegabets iR F@lywcqtﬁte "@émbswema@eﬂtfkepww dRPSh IR ARORKER Of 1 al
drug, | pAeka5anagnt (0 AEPHN{ IMERR! [Onig hRWR sbitdbniot shfnPhREMERatET
the antiviral drug rea uorescent quantitation PCR assay was
adopt ed (200 mie} er WB'(EE (tOml)omdc:tezm icatbiatin Tfis mixgpecwvasealdyadgtoawamhnathrall® ¥ of

NGNS AT B St iy L AR e L gL T ks B

Cyt Ot OXiHel hiekt @G UTHe §fgahie)phase WS SgRir@bd, OdhdOthe SRR itisé Was BxReEtEdBHtethyl
The speci nen drug was prepared into a sol ution havi nﬁpa concentrati on

 (4001AMpciRisi Ahe qqmbltl%%&q@écnphm wasf washed swith §% L1 aasgousopluien and ons
ver e teshed, dO SalftfeC hre gﬁbé’f?” &’gﬁltgﬁéﬂ zfﬂd'Q |ntr9t@& 'I‘ﬂ@%%fdht: SwEé \ﬁ'lr'ﬂ-té?
drug Lam vudi ne was as t e positive con rol 1 n experinen

det er m perifatret her thgf react i ooluns nor mal cbn’orrmdsgraphyeach exper i rrent .obdain

 Super naRaueburopines i1 i Bpeosoragl 20k PUTEEE- DB A (SRBD0Gs ek

plate a el%v&sé{%mah}ﬂemoft% sidpe weegngd day, the specimen drug was added.
After the culture nmedium and the specinen drug having the sane

concent rAINMR @80 bBreCEi»: § é{ﬁ’be{e,e@{pér&ddl, da 6.95z o), Ad4e(ngRHh), d8Y,(mt he

56 el | et & Gr ShEmi PEsEtd 7 Mot B PRa R B <ol on was

added (1000/well). The next day, OD570 was read on a mcropl ate reader. The

cyt ot oxi®ip- Yp-ﬂfuofﬁdl‘)@nz%ﬂﬁgl(MO% B &Ry IeRFD-2 2181 sthBlzb R 4-Fdithahifid tencs of
speci men ‘'drug on cell” growt h, and the concentration of specimen drug at

whi ch 50% of cells V\El‘e kill ed (CC50) mere calculated in rdance with
. the OD val ue. Det er m nati on the Amount of HBV- in t he
- Supernat ant ofgCuldu Using a gl uog escent (e, t ons e
proper armunt[o}—(\ superrat gnt yof qul ture—was adde n um c
virus extract Mnd ¥ Xegmeni fornNy. N Cdse,sa)l {F i xt"hrera , and.
then centrifuged for 5 mnutes at 10, OOOrprrFat roomterrperé’ture A pr oper
anount of the obtained supernatant was used to perform PCR, l'ification,

and meanwhil e four standard sanples of HBV-DNA were set up to make a

standard cw-y2fludit®ehiyn-Bi(2ifRBro-reaEp &?ﬁ(—)l-mfblﬁhiéﬁol@M $Rfdaftli®e as a
concentrations against the replication of HBV-DNA was cal cul ated accordi ng

to the M%lﬂ%ﬁléallrveaémrémr%FPIWIIy@ﬂwm@qhed descaibediinpreppation sxample 2¢4) with

|nh|b|t i was calculated to obtain its I C50. Priners
for hﬁﬁaﬂ tatm%‘alagﬁ t‘wgg‘ﬂlE:crGc:TGc:TATGc:cTCATCTTs p2: 5'

ACAGTCIIIG%MWMI@AHDChPr&)heO tmmm&meﬂ)mg@ , 5r 24 OHz 2H) 4 60 (d J
TGGCTAGTTTACTAGTGOCATTTT mental Results:

vt T AT T R ot asT b Bty T Esoy 5 SHEOL 1 & ym. 1), 789 (& v =
3.0Hz, 1H).
ESI-MS (m/z): 416.1 (M+Na)" (Calculated for C,sH;7F,N;NaOS,: 416.07).

(9) N—(p-ﬂuofobenzyl)-_S-(l-ﬂuor0-2—methylpropyl)-2',2-bisthiazole-4-formamide 3 93-'1)
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=Sl -391-1 1.63 34 20.9 391-2 5.4 >100 >18.5 391-3 <O. 41 >100 >243.9 393-1
<0.41 >33.3 >81 393-2 0.41-33.3

(<] LT "

S F | S, S~/ 1) (COCI), | />_<\ l \/@/
N">co,Me N N coH Z)Fd NH N
393-1

N-(p-fluorobenzyl)-5-(1-fluoro-2-methylpropyl)-2',2-bisthiazole-4-formamide ~ as a
colorless oil was prepared following the method déscribed in preparation example 2(7) with a
quantitative yield.
'H NMR (300 MHz, CDCls): 8§ 1.06 (t, J = 6.6Hz, 6H), 2.26 (m, 1H), 4.63 (m, 2H), 6.47-6.65
(2d, J=5.4, 46.5Hz, 1H), 7.05 (m, 2H), 7.35 (m, 2H), 7.48 (d, J = 3.0Hz, 1H), 7.77 (m, 1H),
7.91 (d, J = 3.0Hz, 1H).
ESI-MS (m/z): 416.1 (M+Na)" (Calculated for C;gH;7F2N3NaOS;: 416.07).

(10)  N-(p-fluorobenzyl)-5'-methyl-5-[1-(2- methylpropenyl)] -2',2-bisthiazole-4-formamide
(Me-373)

1)(c:oc:|)2
H]?/f/ \[H 2~ NH, NHl v@
o %
Me-373

N-(p-fluorobenzyl)-5'-methyl-5-[1-(2-methyl propenyl)]-2',2-bisthiazole-4-formamide as
a yellowwish solid was prepared following the method described in preparation example 2(7).
Molar yield of two steps: 93%.
'H NMR (300 MHz, CDCls): & 2.04 (s, 6H), 2.53 (s,- 3H), 4.62 (d, J = 6.3Hz, 2H), 7.04 (m,
2H), 7.35 (m, 2H), 7.53 (s, 1H), 7.66 (s, 1H), 7.84 (m, 1H). '

(11) N-(p-fluorobenzyl)-5'-methyl-5-(1-fluoro-2-methylpropyl)-2',2-bisthiazole-4-formamide
(Me-393-1)

s. S F s s . 1)(c:oc:|)2 : :
\[N/‘ \Nioﬁ \[NHNI 2) NH N/ \- \/©/
2
g cos %

Me-393-1

N-(p-fluorobenzyl)-5'-methyl-5-(1-fluoro-2-methylpropyl)-2',2-bisthiazole-4-formamide

as a nearly colorless oil was prepared following the method described in preparation example
22 '
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2.6 >33.3 >12.8 Me-373

2(7). Molar yield of two steps: 8§3%.
'H NMR (300 MHz, CDCl;): 6 1.05 (m, 6H), 2.25 (m, 1H), 2.54 (s, 3H), 4.61 (m, 2H),
6.46-6.64 (2d, J = 5.4, 46.8Hz, 1H), 7.05 (m, 2H), 7.33 (m, 2H), 7.55 (s, 1H), 7.76 (m, 1H).

(12) N-(p-fluorobenzyl)-5-[1-(2-fluoromethylpropenyl)]-2',2-bisthiazole-4-formamide

(391-F)
. e
| |
S S s S 1) (COCl),
[/>—<\| [,>—<\| 2 |/>—<\| v©/
N N7 “co,me N NT>coH < ¢ NHe
F
391-F

N-(p-fluorobenzyl)-5-[1-(2-fluoromethylpropenyl)]-2',2-bisthiazole-4-formamide as a
nearly white solid was prepared following the method described in preparation example 2(7).
Molar yield of two steps was 68%. :

'H NMR (300 MHz, CDCl3): & 2.09 (s, 3H), 4.63 (d, J = 6.0Hz, 2H), 4.89 (s, 1H), 5.05 (s,
1H), 7.05 (m, 2H), 7.36 (m, 2H), 7.50 (d, J = 3.0Hz, 1H), 7.88 (m, 1H), 7.92 (d, J = 3.0Hz,
1H), 8.00 (s, 1H).

ESI-MS (m/z): 414.0 (M+Na)” (Calculated for C13H15F2N3Na082 414.05).

(13) N-(p-fluorobenzyl)-5-(1 -methoxy-2-methylpropyl)-2',2-bisthiazole-4-formamide (405-1)

OMe

[s/>_<\s | OMe | [S)—{\S | ome ™ (COCN; | />_<\ |
N N7>co,Me N N"con Z)Fg‘NHz
| 405-1
N-(p-fluorobenzyl)-5-(1-methoxy-2-methylpropyl)-2',2-bisthiazole-4-formamide as a
yellowish solid was prepared following the method described in preparation example 2(7).
Molar yield of two steps was 73%.
"H NMR (300 MHz, CDCl;): & 0.97 (d, J = 6.6Hz, 3H), 1.02 (d, 'JI= 6.6Hz, 3H), 2.07
(m, 1H), 3.42 (s, 3H), 4.62 (d, J = 6.3Hz, 2H), 5.36 (d, J = 6.0Hz, 1H), 7.05 (m, 2H), 7.34 (m,
2H), 7.47 (d, J=3.0Hz, 1H), 7.79 (m, 1H), 7.90 (d, J = 3.3Hz, 1H).

Anti-Hepatitis Virus Experimental Examples

Antiviral Experimental Example 1 Anti-Hepatitis B Virus (HBV) Activity Assay |

23



1. >100 >90.9 Me-391-1 2.9 >33.3 >11.5 Me-393-1 0.2 >100 >500 We8BF 2.6
>33.3 >12.8 Lam vudi ne <0.16

1. Object for Experiment:

The anti-HBV activity assay of a specimen compound was performed in HepG2.2.15 cells
stably traﬁsformed with the whole genome of HBYV, including the determination of the
cytotoxicity of the specimen éompound (CCsp) and the effect of the specimén compound on
the replication level of HBV-DNA (ICsp).

| 2. Principle for Experiment:

The Human hepatoma carcinoma cell HepG2.2.15 cell line stably transformed with the
whole genome of HBV can stably secrete hepatitis B virosomes (céntaining DNA) in the
supernatant of culture during culture. Both the antiviral activity and the cytotoxicity of the
specimen drugs may be determined by detecting the amount of virus DNA secreted into the
supernatant of culture by the cells under the intervention of an antiviral drug, in reference to
the amount in control group that is the absence of the antiviral drug. A real-time fluorescent
quantitation PCR assay was adopted to determine the concentration of a specimen drug at
which 50% of the replication of HBV-DNA was inhibited (ICso) , and a MTT assay was

- adopted to determine the concentration of a specimen drug at which 50% cytotoxicity occurs
(CCso). | |

3. Preparation of Samples for Experiment:

The specimen drug was prepared into a solution having a concentration (400uM) desired
for the experiment before use. Six diluted concentrations were tested for each specimen drug.
The clinical anti-hepatitis B virus drug Lamivudine was used as the positive control in
experiment so as to determine whether the reaction is normal or not in each experiment.

4. Experimental Protocol:
a) Experimental Method and Collection of the Supernatant of Culture

HepG2.2.15 cells were inoculated on a 96-well plate at 5 x 10° cells/ml. On the second

day, the specimen drug was added. After the culture medium and the specimen drug having
the same concentration as above were replaced periodically, on the eighth day, the
supernatant of culture was collected to be tested. To the cells on the 96-well plate,
MTT(5mg/ml) is added . 4 hours later, MTT lysis solution was added (100ul/well). The next
~day, ODs7p was read on a microplate reader. The cytotoxicity of the specimen drug on
HepG2.2.15 cells, the influence of specimen drug on cell growth, and the concentration of
specimen drug at which 50% of cells were killed (CCsg) were.calculated in accordance with

the OD value.
24



~ than 2

" >5->32 Not e:
of cells was Ki

of HepQ&2.2.15 cells.

CC50 is the concentration of a specinmen drug at which 50%

| ed,

representing the influence of the drug on the growh
| C50 is the concentration of a specinen drug at

whi ch 50% of Dédientiegldncatt ihorAmbuiByY HBY-DNWi ini the Supernatit of Lultwge Using a

bi oacti

Hlshes®

e

Bk 4

f a specinmen drug,
S8¥fective, and the larger the Sl value is,

and

a Sl val ue

of greater

the nore eff ¢eddey antdifit GFUlle WubérnB@nt 8f clesel Was addkdDini6 UeSisehslumic virudhe

results of the positive contro _ _
t est i ngexteachend argedeupidernient Bhe ressligd mixpe way beibide ang thesaee

AHE ahfEhy SR IR ERIRL RS, O

t he above test

i I
t he preg%WFeﬁﬂU§ﬁ¥@%%H

%s at'cell%lar
roo temperef e
I ntal n-we t

(Lam vudi ne)

reveal

ed that the

resent

ituged FOrf ¥ om

-of conpgssads pagaind PR dieplifafltibs aind Ghe a@ivhiiB Yo pNAnd dveaniplesad tHB VDN Afwere
anti-HBV replication conparable to that of

( N- par afdtusp odBe R - B-standaist \rrve.

effecti
Exanpl e

X@Eg{h{?&t%

VIt

R el

s Fe

PR

W28
Pheyiphpition) @fF-each OPREIM e ITugn @t ARTIRYS f
pﬁ{BQ;; 91'A2\7v§s?‘ ca?lc

e replication

ho

1. Experdpheatial vgnobbdlad viral DNFhendrther HELAL triibitign ad shy specsmere dfugr wesl by

usi ng
ACADE

it

tted by HCV (J399E)

ated by WJUHAN | NSTI TUTE of VI ROLOGY, CHI NESE
inserted with enhanced green

~ fluorescentp gt el PAEEkFIrimddte variation of the green fluorescence

intensity was recorded on a mcroplate reader and cytotoxicity was neasured

at the samgt smerc

~ replication activi
'DVMBO to prepa

sol ution

arichest nfl uence of the conpound on the

GhogTdQymaterss

npounds to be tested were dissolved in

oA Ge R SR ARARR LR CEE S

he test.

Upon usi ng,
ration with DMEM (Dul becco's

t

he stock

Modi fi ed Eagl e Medi a, purchased from G bcoBRL conpany (Life Technol ogi es,

Grand | sl addobapr PUBAY
from Hycl one conpany )
e TGOE ST T BASTARAIGQCASTYIGY vV, Vol une to Vol une), and under

for cell

Ut ah,

USA) )

The fi nal

concentrati

XPeEBhi ni ng 10% FBS(fetal bovi ne serum purchased
(Logan,

on of DMSO

such DMSO concentration the growh of cells would not be affected.

Posi tive cenExpériménthleRésultt (pur chased from Si gma/ Al drich).
di ssolved in DMSO to prepare a stock solution and stored at

use, and difpief tAhRHEPS AcRitf ARG @ShPPuttRON USI Ng.
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Huh

It was

C before
7.5.1 cells

(10% FBS, DMEM) at the concentration of 105 cells/m were inoculated on a

96-wel | plate (@ostar—3904)Tw th 100tTiTper wetrt—2¢hours tater, the
super nat ant of c¢ulCompowmss suck@d(ui, andCEHQUMJ v) rus Sipernafant with
MJ = 0.1 was agded—S8hours—tater—501tt—-of—thetestinrg—arug—was added and
100p, 1 of cultune nmeghum was suppkgnent ed. ARher i ngcubatigey for| 72 hours,
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and addi ti onal 501if95;PcuI1ure edium | 4 hgﬁgg | ater, %é%‘xl of MIT lysis
solution was added. 6 hours|later, read|{ng was perfprned at a wavel ength of
570nm 2. Experimentql-¥esults: < >100 >243.9
393-1 <0.41 >33.3 >81
393-2 0.41~33.3 >33.3 <81
373 0.9 >100 >11L
389 30.2 >100 >33
391-F 12.5 >100 - >8
405-1 2.6 >33.3 >12.8
Me-373 1.1 >100 >90.9
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"Table 2 Anti-Hepatitis C Virus (HCV) Activity Assay of Conpounds Conpound
| G50(1-LM CC50(11M SI 391-1 10.2 48.6 4.8 391-2 21.3 134.3 6.3 391-3 9.9
28.1 2.8 393-1 7.4 :

Me-391-1 2.9 >33.3 >11.5
Me-393-1 | 0.2 >100 >500
W28F 2.6 >33.3 >12.8
Lamivudine <0.16 >5 >32

Note: _

CCso is the concentration of a specimen drug at which 50% of cells was killed,
representing the influence of the drug on the growth of HepG2.2.15 cells.

ICs¢ is the concentration of a specimen drug at which 50% of the replication of HBV was
inhibited.

SI is the bioactivity selective index of a specimen drug, and a SI value of greater than 2
means that the drug is effective, and the larger the SI value is, the more effective the drug will
be.

5. Results and Discussions:

The results of the positive control (Lamivudine) revealed that the present testing method
and experimental results are reliable. It can be seen from the above testing results at cellular
level that the obtained compounds of the present invention maintain well the excellent
bioactivity of this class of compounds against the replication of HBV-DNA, have an activity of
anti-HBV replication comparable to that of W28F
(N-parafluorobenzyl-5-isobutyl-2’ 2-bithiazole -4-formamide) and an half effective inhibition
constant (ICsp) of 0.2-33.3 uM.

Antiviral Experimental Example 2  Activity Assay against the replication of

Hepatitis C Virus (HCV)

1. Experimental protocol:

The anti-HCV activity assay was performéd by using Huh7.5.1 cells (donated by
WUHAN INSTITUTE of VIROLOGY, CHINESE ACADEMY OF SCIENCES) infected by
HCV (J399E) inserted with enhanced green fluorescent protein (EGFP). The variation df 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
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409 5.5 393-2 1.5 >33.3 >22.2 373 5.7 85 14.9 389 6.6 76.5 11.6 391-F 6.5
84.7 13.0 405-1

(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 under sﬁch DMSO concentration the growth of
cells would not be affected.

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 the concentration of 10° cells/ml were inoculated
on a 96-well plate (Costar 3904) with 100ul per well. 24 hours later, the supernatant of
culture was sucked out, and 50ul of virus supernatant with MOI = 0.1 was added. 8 hours

- later, 50ul of the testing drug was added and 100ul of culture medium was supplemented.

- After incubation for 72 hours, the supernatant was sucked out, and read on a fluorescent
microplate reader (Ex=488nm, Em=516nm). Then each well was added with 20ul of MTT
(5mg/ml) and additional 50ul of culture medium. 4 hours later, 100ul of MTT lysis solution
was added. 6 hours later, reading was performed at a wavelength of 570nm.

2. Experimental results:

Table 2 Anti-Hepatitis C Virus (HCV) Activity Assay of Compounds

Compound ICso(pM) CCso(uM) SI
391-1 10.2 48.6 4.8
391-2 213 134.3 6.3
391-3 9.9 28.1 2.8
393-1 74 40.9 5.5
393-2 1.5 >33.3 >22.2

373 5.7 85 14.9
389 6.6 | 76.5 11.6
391-F 6.5 84.7 13.0
405-1 3.7 21.4 5.8
Me-373 17.4 66.6 3.8
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3.7 21.4 5.8 Me-373 17.4 66.6 3.8 NE391137>333>9NE393166>100
>15.2 Ribavirin 72.4 >200 '

Me-391-1 3.7 >33.3 >9
Me-393-1 66 >100 >15.2
Ribavirin 72.4 >200 >2.8

Note:

CCsp is the concentration of a specimen drug at which 50% of cells was killed,
representing the influence of the drug on the growth of Huh7.5.1 cells.

ICs is the concentration of a specimen drug at which 50% of the replication of HCV was
inhibited.

SI is the bioactivity selective index of a specimen drug, and a SI value of greater than 2
means that the drug is effective, and the larger the SI value is, the more effective the drug will
be.

3. Results and Discussions:

The above results revealed that the in vitro administration of parts of the above
representative compounds significantly inhibited the replication of HCV in the HC V-infected
Huh7.5.1 cells, and the 1Cs of the above compounds ranges from 1.5uM to 21.3uM, which is

superior to that of the positive control ribavirin.

Pharmacokinetic ’Experimehtal Example 3 In Vive Pharmacokinetic Studies in
Rats

Research Protocol:

Intragastric Administration: Three healthy male SD rats having body weights of 200 g to
250 g were administered with a specimen drug with a dosage of 20 mg/kg and a voluine of 10
ml/kg. The rats were fasted for 12 hours before administration and had the freedom to drink
water. The venous blood with a volume of 0.3 ml was obtained from the retrobulbar venous
plexus of the rats at 0.25h, 0.5h, 1.0h, 2.0h, 3.0h, 4.0 h, 5.0h, 7.0h, 9.0h and 24 h after the
administration, put in a heparinized tube, and centrifuged for 10 minutes at 3500rpm to
separate the plasma, which was stored at -20 °C to be tested.

Intravenous Injection: Three healthy male SD rats having body weights of 200 g to 250
g were administered with a specimen drug with a dosage of 10 mg/kg and a volume of 5.0
ml/kg. The rats were fasted for 12 hours before administration and had the freedom to drink
water. The venous blood with a volume of 0.3 ml was obtained from the retrobulbar venous
plexus of the rats at Smin, 15min, 0.5h, 1.0h, 2.0h, 3.0h, 4.0h, 5.0h, 7.0h, 9.0h and 24h after
the administration, put in a heparinized tube, centrifuged for 10 minutes at 3500rpm to
separate the plasma, which was stored at -20 °C to be tested.

Research Results:

After the dosage was normalized, W28F (10 mg/kg) had an average oral bioavailability

28



©>2.8 Note: CC50 is the concentration of a specinen drug at which 50%
~of cells was killed, representing the influence of the drug on the growth
of Huh7.5.1 cells. | C50 is the concentration of a specinen drug at
whi ch 5602 80% bculetet iacadrndorg wf AHCY. \Niiﬁiderll'ﬁebiainm:iconditioﬁl Ciom'ptobmd 373 (20
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above results revealed that the in vitro admnistration of "parts of the
above rgpedsetn GompenncloVa8Hvdscls isgt substintt¢d/on ihside chalnt he replicati on of
HCV in the HCV-infected Huh7.5.1 cells, and the I C50 of the above conpounds
ranges from1l.5p.Mto 21.3pM which is superior to that of the positive
control ribavirin. Pharmacoki netic Experinental Exanple 3 In Vivo

Phar macoki netic Studies in Rats Research Protocol: I ntragastric

Adm ni stration: Three healthy nale SD rats having body weights of 200 g to
250 g were administered with.a specinen drug with a dosage of 20 ng/ kg and
a volune of 10 m/kg. The rats were fasted for 12 hours before

adm ni stration and had the freedomto drink water. The venous blood wth a
volunme of 0.3 ml was obtained fromthe retrobul bar venous pl exus of the
rats at 0.25h, 0.5h, 1.0h, 2.0h, -3.0h, 4.0 h, 5.0h, 7.0h, 9.0h and 24 h
after the adm nistration, put in a heparinized tube, and centrifuged for 10
m nutes at 3500rpmto separate the plasma, which was stored at -20 C to be
t est ed. I ntravenous Injection: Three healthy male SD rats havi ng body
wei ghts of 200 g to 250 g were adm nistered with a specinmen drug with a
dosage of 10 ng/ kg and a volume of 5.0 m/kg. The rats were fasted for 12

" hours before adm nistration and had the freedomto drink water. The venous

bl ood wwth a volune of 0.3 ml was obtained fromthe retrobul bar venous

pl exus of the rats at 5mn, 15m n, 0.5h, 1.0h, 2.0h, 3.0h, 4.0h, 5.0h,
7.0h, 9.0h and 24h after the administration, put in a heparinized tube,
centrifuged for 10 mnutes at 3500rpmto separate the plasma, which was
stored at -20 Cto be tested. Research Results: After the dosage was
normal i zed, W28F (10 ny/ kg) had an average oral bioavailability of 2.80%
cal cul ated according to AUCo_t . Under the sane conditions, Conpound 373
(20 nmg/ kg) had an average oral bioavailability of 6.9% and Conpound 391-2
(20 ng/ kg) had an average oral bioavailability of 76.5% Both Conpound 373
and Conmpound 391-2 are superior to Conpound W28F which is not substituted
on its side chain. CLAIM
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"What is clainmed is: 1. A 2',2-bisthiazol e non-nucl eosi de conpound of
formula |I: wherein, RL and R2 are each independently Hor C-Cl alkyl,

R3 is Cl-C6 al kyl substituted by at |east one hydroxyl group, Cl1-C6 al kyl
substi tgiadnvy at | east one Cl-C6 al koxyl group, Cl1-C6 al kyl substituted by
at | east one hal ogen atom C2-C6 al kenyl, or C2-C6 al kenyl substituted by
at | east one hydroxyl group or at |east one hal ogen atom X is hal ogen

atom 2. The 2", 2 bisthiazole non-nucleOside_conpound of claim1l,
wherein RLl_j net or ethyl, and R2 is H. 3. The 2',2-bisthiazole
non- nucl eo ﬂ H& of claim1 or 2, wherein R3 is CL-05 al kyl

substituted by one or two hydroxyl group Cl-05 aIkyI substituted by one
or two Cl-1cA ZBPRrbisthiazglegopsiucispsis campgyndsefifermyladed by one f1 uori ne,
chlorine or brom ne atom nethylpropenyl met hyl ol propenyl or

f | uomet hyl pr openyl . 4. The 2 bi sthi azol e non- nucl eosi de conpound of
anyone of clains 1 to 3, mherb S alk ISﬁbstltuted by one or two
hydr oxyl groups, C4 al kyl subs al koxyl groups,
C4 fluoroal kyl , 2- nethylproBeny 2 met y enyl or 2-fluonethy

| propenyl . 5. The 2', 2- bi st hi azol e ton- nucl eosi de conmpound of anyone
of clains 1 to 4, mhereln Xis F, and preferably is F at 4-site. 6. The
2", 2-bi st hi azol e non-nucl eosi de conpoudd of anyone of clainms 1 to 5, which
is one selected fromthe group consisting of 7. A method of preparing
the 2', 2- BY¥f%Pazol e non- nucl eosi de conpound of anyone of clains 1 to 6

follomﬁng schene |11, schenme IV or schene V: Riss R3 11 R2 "NN ---NCO2Me
R, and R, are each independently H or C;-C, alkyl,

R; is C;-Cg alkyl substituted by at least one hydroxyl group, C;-Cs alkyl substituted by at
least one C;-Cg alkoxyl group, C,-Cs alkyl substituted by at least one halogen atom, C,-Cs
alkenyl, or C,-Cs alkenyl substituted by at least one hydroxyl group or at least one halogen
atom,

- X is halogen atom.

2. The 2°,2-bisthiazole non-nucleoside compound of claim 1, wherein R; is H, methyl or
ethyl, and R, is H.

3. The 2’,2-bisthiazole non-nucleoside compound of claim 1 or 2, wherein R; is C;-Cs
alkyl substituted by one dr two hydroxyl groups, C;-Cs alkyl substituted by one or two C,-C4
alkoxyl groups, C;-Cs alkyl substituted by one fluorine, chlorine or bromine atom,
methylpropenyl, methylolpropenyl or fluqrﬁethylpropenyl.

4. The 2°,2-bisthiazole non-nucleoside compound of anyone of claims 1 to 3, wherein Rj is
C4 alkyl substituted by one or two hydroxyl groups, Cs alkyl substituted by one or two
C;-C4 alkoxyl groups, C; fluoroalkyl , 2-methylpropenyl, 2-methylolpropenyl or

2-fluomethylpropenyl.
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"H2N, X , ethylene glycol 4 Schene |11 t he internedi ate nethyl
2',2-bisthiazol ecarboxylate 4 reacts with a hal ogenated benzyl am ne as a
nucl eophilic reagent in ethylene glycol as a solvent at an el evated
tenperature to produce the 2', 2-bisthiazol e non-nucl eosi de conpound or

ss R3 NaOMRIBRZ 2caehnzals nppawmcispside coamppundnisay e olcripimscHincs-pvhargin X E§IVF 4
SX ITHNNThr O
F, and preferably is F at 4-site.

6. The 2°,2-bisthiazole non-nucleoside compound of anyone of claims 1 to 5, which is one

selected from the group con51st1ng of

atS ey Eﬂiﬁ EH{@

. 391-1 391-2 391-3

’ . s ]

el F <] T ‘
NN N\/©/ N N Hv@ [N/>_<\NI HV@
[} O (0]

3931 393-2 373

\ OH \ F oH
5 8 F [SHSI H F S OH
LA 7 WAL X o
o} : o 3

389 ' 391-F 407

/>—<\| v@ />—<\| V@

4051 Me-373

Hﬁﬁ Tﬂiﬁ

Me-391-1 Me-393-1

and
7. A method of preparingr the 2°,2-bisthiazole non-nucleoside compound of anyone of

claims 1 to 6 following scheme III, scheme I'V or scheme V:
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*'Scheme 1V~ the internmediate nethyl 2',2-bisthiazol ecarboxylate 4 is
converted through hydrolyzation into a correspondi ng acid, which reacts
wi th oxalylchloride to produce an acyl chloride, and the acyl chloride then
reacts with a hal ogenat ed benzylgggne to produce the 2%2-bi sthiazol e
non- nucl eosi de conpound, or NH2 . RBNaCHR15s R3X r-Y----" V. I
R155-, R3X | />--11/ RrN N-NOO2Me H20 R2, - - NNI---(¥2IH CCQHEDCIRZ

NN- Thr N A 4 che \R; t he int di ate
, 2- bi st hi ago rf_c_g(rb xylate 4 Ls rnn\/)ér'rpdthr \ﬁ oI?Z}zat on|ntoa
correspon Ci react&hmnb@yaomal Bgenalt ed Den n the
-et

presence 2 EDC (3 di met hyl am nopropyl ) carbo@® i m de

hydr ochl ori de) a54a condensi ng agent to produce the 2j, 2-bisthiazole

non- nucl eosi de conpound, wherein, the definitions of R, R, R3 and X in
above schenes are the sane as those q% t he gted claim 8. A _
phar maceuti cal conposition agai nst vi éﬁ titis B and/or viral hepatitis

C whi ch conprises a therapeutically effective anmpunt of one or nore of the
, 2- bi st Hheiz srtermedinteug1cEydi de? tbbﬁ%é%mﬁfsar%déﬂ“%il g reastsanythe aofhaloggnated 1
to 6 as an active conponent and optionally pharmaceutically acceptable
conmon hdjayleanns.as a necledpddliofreagent ih  Ghyleng glycodl & mopelvend| elogndeevated
conmpound of anyone of claims 1 to 6 in the treatnment of hepatitis B and/or

hepat i t tesnferature to peodube et 11odbigfhidzb Ratdnaghcipit icbinpoBndlorhepat i tis C
conprising admnistering to a subject suffering fromhepatitis B or

hepatitis C a thera Fgeutl e‘a&! y effectl ve am)unt of the 2',2-bisthiazole

non- nucl eo§l und _aécor di'ngst os one o HAains 1 Ft1 6. s Rs
ﬁé%@ T sosqry ﬁ[

MeOH/H,0
COMe o012 COH CH20|2 Cat. DMF COCI
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@/\NHz tNcho3
X
Ri..s s Rs X
T o< u Y
N N N A
0

Scheme IV
the intermediate methyl 2’,2-bisthiazoiecarboxyiate 4 is converted through hydrolyzation
into a corresponding acid, which reacts with oxalylchloride to produce an acyl chloride, and
the acyl chloride then reacts with a halogenated benzylamine to produce the 2°,2-bisthiazole

non-nucleoside compound, or

O/\NHz
Ri._s s Rs X
L o
2 EDCI RZ N N N
o

I

Ry Rs NaOH

MeOH/H,0 I 7 I
CO,H

R

Ry CO,Me

Scheme V
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the intermediate methyl 2°,2-bisthiazolecarboxylate 4 is converted through hydrolyzation
into a corresponding acid, which reacts with a halogenated benzylamine in the presence of
EDCI (1-ethyl-(3-dimethylaminopropyl) carbodiimide hydrochloride) as a condensing agent to
produce the 2°,2-bisthiazole non-nucleoside compound,

wherein, the definitions of Ry, Ry, Ry and X in abbve schemes are the same as those of the
cited claim.

8. A pharmaceutical composition against viral hepatitis B and/or viral hepatitis C, which
comprises a therapeutically effective amount of one or more of the 2°,2-bisthiazole
non-nucleoside compounds according to anyone of claims 1 to 6 as an active component and
.optionally pharmaceutically acceptable common adjuvants.

9. Use of the 2’,2-bisthiazole non-nucleoside compound of anyone of claims 1 to 6 in the
treatment of hepatitis B and/or hepatitis C.
| 10. A method of treating hepatitis B or hepatitis C comprising administering to a subject
suffering from hepatitis B or hepatitis C a therapeutically effective amounf of the

2’,2-bisthiazole non-nucleoside compound according to anyone of claims 1 to 6.
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