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directed to di hydroi m dazo[ 2, 1- b]t hi azol e deri vati ves

exhi biting 5- HT1A a%oni sm in addition to

nor adr enal i ne reupt AR&-EQRTHEANYENEKN opt i onal |y al so

5-HT reuptake inhibition, that are useful for the

treatment of MPRHROMEDAZORBIARGUE BERIVAPivEseedi ng 10

and/or satiety. Obesity is characterized by an

excessi ve adi pose tissue nass relative to body size.
B@KﬁRQWQFEg‘@WTﬁggs is estimted by the body

mass i ndex (BM; weight(kg)/height(m2), or waist
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conmpounds has been shown to produce dose-dependant

| ong lasting weight reduction in obese patients by
wendvangiing natural satiety and increasing enerBgT/GB2006/050031

expenditure by stinmulating -1 WO 2006/ 085118

PCT/ GB2006/ 050031 t her nogenesis. The nost conmnon side
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deﬁvﬁfv& aré sth&jfoh% ‘Efé?érf@dd fl’ﬁ@i f])utms ta}é' s@a%éal & Raye '(ﬁ\@ éﬁﬂiuﬁlgt act1v1ty

al en-. di hydr oi m dazo[ 2
snd gy R PR PR PR et
3- napht hal en- 2-yl -5, 6- dlhydr0|n1dazo[2 1- b]thiazole
hydr obrom de, havi ng anti depressant activity. No
mechani sm of action is disclosed or suggested for
t hese conpounds. 35 USSR Pat2nt Application No. 910637
di scl oses 3-(3-chl oro- 4-propoxyphenyl) -5, 6-
di hydr oi m dazo[ 2, 1-b]thiazole and
3- (3-chl or o- 4- but yl oxyphenyl ) -5, 6-di hydr oi m dazo[ 2, 1-
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b] t hi azol e havi ng nutagenic activity. US Patent Nos.
3,671,533 and 3, 806, 515 di scl ose the
WG 2@6asd1yglr oi m dazo[ 2, 1- b] t hi azol e deri vati veEBCT/GB2006/050031
3- (4-chl or ophenyl ) - 2- et hyl - 5, 6-di hydr oi m dazo[ 2, 1-b]th
I azol e and 3-(4 40 _
chl 0¥ PHentiiNo 3, PL5A8 Wisrlosss ehedpmpenngs 3riddishlprophenyl)-5,6-
dihyld}ditnidazof2, &-bihidzobe B:4(2-hydraxy35- ey Ipheiyl) St dihydrotinitaze] P2 ;

blthiDdit BAET Q- SnitlSghkyRL 4, 8- ﬁﬁlydrmmldazo -b]thlazole having antidepressant

acw 5, 6- Tetrahydr0| m dazo[ 2 ]EF]I azol e deri vatlves
"stated to be preferred. The conpounds are state

to hEhges IEZNS’I@PWH&P%?HFO%GWIth"g‘?es%i Wab@%&g@%p%@ﬂaﬂy
ongnthatcepwebokritesl, withfow edtersesffeatd di uretics. -2 WO
2006/ 085118 PCT/ GB2006/ 050031 US Patent No. 3,715, 367

S 3865 ds 3-(3,4-dichlorophenyl)-5,6
ydrolrm %go }Ft hi azol e,
3- ~PERINBR - r‘i‘i‘iélla Y phenyl ) -3 6-dihydroinidazo[ 2, 1-

b] t hi azol e and =N

3- (4-am nophenyl ) -5, 6-di hydr [2,1-b] thiazol e
havi ng anti depressant acti B ty.ts5 There is a
continuing need for novel antiobesity and antidi abetic
agents, particularly ones t(Rat are well tolerated

W t horfpRaimackuticatie ackpialsié salts HlhddvBhikES-TiHE, dgbMbhT 4ddition to

nomglﬂfé%% Pce tnﬂfbmgn%n& !) tron aﬁow H'RZeu{}@(e lnﬂ‘lgltlal erd) are Weful as

f°§tﬂﬁrﬁ‘§%“%{ﬁ8ﬁ$b§’ ehgagg bl o %(Ihhg?ré%‘g %’a?& ngxrleupt ake

i nhibition and opti onal I y aI so 5-HT reuptake
DETAWILED{DESCRIATION OF T3 INVEMNTIONOr t he treat rrent of

Obesl‘ﬁefré%eﬂ] inveRtion e oMt eBle® fo5 mpb&RIAIrRgmangHor satiety.
15 DETAI LED DESCRI PTI ON (]:1 Hg | NVENTI (]\I he present

invention is dlrectedtoac nd of formula (I):
R+ SN RZNR R3 (I) 20 larmaceutlcally
acceptable salt thereof, whereir’* Rl is hydrogen, halo,
Cl1 6 al kyl optionally substltg)ed by one or nore halo

atons or hydroxy groups cycl oal kyl optionally
sngtalpPWéﬁF“BiﬂlléSﬁfé’ePfﬁbl?rﬁhéh%%q atons or hydroxy

w@rm]&s1,s h@krogenghalkoy OCRllgy optiinallyl subdtitubesk byoma lof srore halo atoms or
hydtda$ biolipl, €6 dwlo@lﬁﬁ oplioddNy subb@hied B 6xi¥For @lord BATY £3%is or hydroxy
grgl][pg U(E)l > ialkgbir lyogf} 1@ ¥1hbrst1 ggy oneQTr IMio lo gt:gmg?]r l}ydroxy

g tPSe! 66‘?‘0 GFBups ﬁﬂwﬁF ”P’§“‘?§B?‘ted by one or
mef hale glogns ot hsaiequrquos i whidhrhydeory 6m0b¢lrecnl>h@tamm gther carbon of
thddsiblle bord, €, ahlkytyy bptiopdliyGobstituyed byt oaé oit ridre Halb Yitodis @r Bydroxy

gr&Ips Vbﬁl:lphﬁ‘ﬁ'ms ft dﬁ%@w Qa¥hed to either carbon of the triple bond,
(CH,)NR’R®, Cysalkoxy, Cy3 alkylthio, C;.; alkoxyC;._; alkyl or C,; alkylthioC,_; alkyl;

R?is an 8- to 10-membered bicyclic aromatic group optionally containing up to 3
heteroatoms selected from N and S, or phenyl, provided that R? is not benzo[b]thiophene;

R? may be optionally substituted by one or more groups selected from halo, cyano,
hydroxy, NR°R®, CONR’R®, or COOR’, or C; alkyl, C,; alkenyl, C,; alkynyl, Cs cycloalkyl,
C,s alkoxy, Cy_; hydroxyalkyl, C,.; alkoxyalkyl or C,;alkylS(O), any of which may be
optionally substituted by one or more halo atoms; or when R? is phenyl two substituents on
phenyl may join to form a fused Cs. carbocyclic ring;

R? and R* are independently hydrogen or C,;alkyl;

R® and R are independently hydrogen or C,alkyl, or together with the nitrogen to
which they are attached form a 5- or 6-membered heterocyclyl group;

R’ is hydrogen or C,; alkyl;

mis 1,2 or 3; and
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groups in which hydroxy is not directly attached to
ei ther carbon of the triple bond, (CH2)n, NR5RG,

w@2008@xoxy, Cl_3 alkylthio, Cl_3 al koxyCl_3 ab&yGBo606/050031

Cl1_3 alkylthioC, _3 alkyl; R2 is an 8- to 10-nenbered
blcycllc aromatic group optlonally containing up to 3
30 Hes8rbeit%ns selected fromN and S, or phenyl,

pr owirokadedttiemthel@mpaunddtnobenzo[ b] t hi ophene; RZ may be

optignal | ynHHthsich- tuyi 9@ dawdmgld%[zm gzofett@aro%@nﬁ&et ed

2{0 hal 0_1 ﬁ%nl&2g¥ Nrﬁ%izo? bt 1&%?3 hygg)b:m: %1 et
cycl "c)al kyd- (3-ché9£°- -pgﬂmmenyaﬁ %dﬁyéarplaae%aapﬁ%;}rblth@zols,
al kaByal l3{4-abior&phersya2- k@dfls(,@)hhytangnldnio[ml-lﬂthlamly, be
&gt Ienglgl |¥(4%hﬁ$&ih%ﬂﬂﬁﬂnﬁﬁy§5‘6—d&&d@'ﬁﬁ1@az§ 10b]ﬁﬁ&61§; or
e R2 | SPNGDbr, iR P B ey
KRR MU ke A LR A R
are h)ndep?e('ﬂebemnw}aerlw&di @ dibmdroimi@ro[2, lab]th}dzole,or t oget her
vvl t h) t he N{2LdhQEephedyd)-5 Mihghroﬁﬁlaazomleb]ﬂﬁdzalehed forma

. ,bs hydrogen or
%@B {‘B’D&Eo%lah@ﬁ”ﬁ)ef 9%95%11“1%8 R, Y oae110
PCT/

openy)-5.&affySrgingesSi3 LR HAE ¢ hat t he
corrp‘bund 3- 62 éh@@hlorgyhenyl) -5,6-dihydroimidazo[2,1-b]thiazole,
3- napht ha- em&embmﬂ;eﬁylatsbyﬁlryﬂrmﬂnﬂ Pblthiloldpi azol e
hydrgbr org_gh rom&)hen 1) ,6-dihydroimidazo[2,1-b]thiazole

3- na ht hzn-)% @4 (121ﬂ r %enylfjg Q%lq{yaroumgaz &[lzb]%hazl) hi azol e

hydr
3-( az)cm &@metbxlﬁﬁawéﬁwdswsldm&? I Hrigrols dazo[ 2, 1- b]
t hi apol e,3-@)methylphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

3- (;?Chl 03gnh&wbﬁena)-stsmyd%uﬁrd%[wﬂb}'ﬂhlaao@az0[ 2,1-b]th
i azoke
) chl or%pﬁqd‘m"?’flpﬂenﬁgt ?lh%d‘%‘m‘ SN SIIaRIS o1 2 1-b] t

hl az b| e, 3-?3)4 dJmethylphenyl) 5 d1hydr01m1dazo[2 1-b]thiazole,
3- (3w4- dukﬂi-ayamheww)&@hﬁrdm@am[anm]fdiatz@{e2, 1-b] t hi azo
l'e, v)9) 3-(4-carboxyphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

3b]( t2“’ gg&igyﬁlé% AL PRy drotm Rt Y S dazol 2, 1

1 . . .

3- (Mani FiPypleg) 816r§{‘avﬂb‘lﬂmda%f’£%tﬂﬂi@ % hi azol e,

i) Y) 3-(4-met oxyphenyl) 5,6-dihydroimidazo[2,1-b]thiazole,

3 ( Z»chl @-@piydioklphebyl B dedmydfoﬁhiﬁthbﬁznb]ﬂliﬂzob] t hi azol e,
aa) 3-(3- hYdIOXQ 5yl) -5,6- thydrounldazo[2 1-b]thiaz

i)
3)<3b9h'°;&% et SN oG A7 L] i azol e

3- (&cthl ot-GhdhydrgxygheyhriSiydibxsireimifazabf.2-bithigzalasi azol e,
1) ad) 3-(2-hydroxy-4-methoxyphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

3 (act- 012 BRRYSOMchrpongly 5o @R 21 Skt 220
3-(£'5- di cﬁ‘ B SBHETII PSRV B A2 8L S IR azo

| e, agp]) 3-(4- ydroxy— -chlorophenyl)-5,6- d1hydr01m1dazo[2 1-b]thiazole,
3- ( 4ehbr orfofHedsoxy-35n8hydpheyd)-56ilydwohidazbidl-blient) o,
0) ai) 3-(3,4-dichlorophenyl)-2-phenyl-5,6-dihydroimidazo[2,1-b]thiazole.

3 ( 2A él)'e?elnfeh gl%'ﬁ]? ch%%h dg opthg ir@éﬁg{oﬁ oy tgea& &’uf'ds 18} itomuﬂg ﬁa)

3 (2- et hyl phenyl ) - 5, 6- di ﬁw& azo[2 1- b] t hi azol e,
q)

3- ( 3- net hyl phenyl ) -5, 6- dlhydr0| dazo[2 1- b] t hi azol e,
20 1)

3- (4- met hyl phenyl ) - 5, 6- di hydr 8Fhi dazo[ 2, 1- b] t hi azol e,
g) ora pharmaceutlcally acceptable salt thereof,

3- (2, 4-di met hyl phenyl ) -5, 6-di hydr oi m dazo[ 2, 1-b] t hi azo
le, t)

3- (3, 4-di met hyl phenyl ) -5, 6-di hydr oi m dazo[ 2, 1-b] t hi azo
le, u) -4 -

3- (4- cyanophenyl ) -5, 6-di hydroi mi dazo[ 2, 1-b] t hi azol e,

V)

3- (4- car boxyphenyl) -5, 6-di hydroi m dazo[ 2, 1- b] t hi azol e,
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25 w)
3-(2-nmet hoxyphenyl ) -5, 6-di hydroi m dazo[ 2, 1- b] t hi azol e,

WO 2006/085118 PCT/GB2006/050031
3- ( 3- net hoxyphenyl ) -5, 6-di hydr oi m dazo[ 2, 1- b] t hi azol e,

y) : .
wigrqimR s hydsegen et IO« atkyd optionglly sybstituted | ome ot myprethiple s or
hydAjoxy groups, C;.¢ cycloalkyl optionally substituted by one or more halo atoms or hydroxy

gréipk 20, DU 10X Y 8RR ) spRefini sdbéGiuil BY 878 nford ndkd 4B Glyaroxy
gr%u%,:)p ﬁ%go)gfcg/rb%ngllf CP’3n05 C6 =N+ d(l)% y gfz 6alkenarl ?tlf“iall{ s%lis 1wted bs Ione or

meyg gg ms or ydroxy groups in which liydroxy is not directly attached to either carbon of
thedc(wlerbpnkt, ©xy kpryy bptiobalky-sdbstiynthd diy wnelerzogr hdle biotrs ioalznyalraxy
&ﬁ)); in which hydroxy is not d1rect15 attached to either carbon of the triple bond,

(cﬁ’)( §R4R6d MY AEQX NG bo; & et drafly 432 gl ol 22
3- (R] h‘§/ B9 1 Gmmbsied ipyelingioyede gow Wa%‘w fPHEDBE P Y

he];erqatmp]ected fyerh N and S, provided that R? is not benzo[b]thiophene;
3-( 3{%&@;%?;1@ bubstitited By yre)or Mmofe @by Slevted mzma[lo’z cianb,
&%9‘ e 5 6orCOOR orc1 lkyl C,salkoxy, Cish

all?;( Ah@g a1 é %@%&éﬁ any o %nl}/la be opgona:];r; rst?tlute y on:ﬁ;r ‘more halo

al@ng; 4- hydr oxy- 3- chl or ophenyl ) - 5, 6- di hydr oi m dazo[ 2, 1- b]
t hi a&’ain@ R* araliydependently hydrogen or C,;alkyl;

3- ( 4R*bki@ RO % indte PERbERAY RD&BYen)or €, Sl oY Heothdh iaaRd irdgeRlio

wiyth B85k s Binl 5o -mpmbcrcd teroo I BIOURS of i dazof 2, 1
- b] t]?ml&&ﬂf‘égenﬂglﬁéﬂfé]rred group of compounds of the
i nvents oA oa8;end he conpounds of formula (la): R+ S N
N RamsBZlg@ 40 (la) or a pharmaceutically acceptable

sal t 006/ 085118 PCT/ GB2006/ 050031
V\herpé%“ﬁg%%gatthe %PMQd% Q)Eal 0,.C _6 alkyl optionally

e IR Ly EIORS R RITRC AR R
groups, CBnaphibgleh-dal-Rptdilydtaimidao[3;1-blilgezolethydetiromydeone
Or IR figthBiedreupIf@bmpdundd WIEIMYy bedhertipied afe the cathgouddsdf Eormula
(Hgycl oal kyl optionally substltut ed by one or nore halo
tons or hydroxy gr oups,, 6 al koxycarbonyl, cyan,
-C=N-OR7, C2_6 al kenyl oﬁl’ﬁT?Fa'ﬂly substituted by one
or 5 nore halo atons or gfr oups i n which
hydroxy is not directly a d to either carbon of
t he doubl e bond, C2_6 al kynﬁb optionally substituted
by one or nore hal 0 at oms o %ydroxy groups in which
orjgyphraaceufienlly geceptpble gall thereafs wharmdi®l t o ei t her carbon of
t he R'rig M(bogaﬁ),mz{],o C(GHR) oplhdRE ,sulfstitule bl 0xgy/ or thgre Balo atoms or

hya%déy 9, LoyclBal1l Qm b?:luh’tb!db 6neGr m%re%al%t&nﬁg Rbydrdxy

gr%ups£ zal (%ﬁca/r:?)al yl OHF onall su Sti te? By %ne (){Glolr]ecl%a?o a&or?s orcilydroxy
erewp o ShoEERI. oS CPr Qﬁp Gechlkanskopfionally syfftuied by one or
mdye halo ptoins lor nypsinexy eroupRinvehichidy dopyliioma dirgetls atteshéed toewleer barbon
of Eodble BEHICCLY aﬂ@ﬂﬁ ﬁ&ﬁﬁf abstithedbyeledr nfoyHA® atoms or hydrox

'ino\%$1¥1 a]tt%hw ér,c fbog:o g ?Jpheytlo&d
<cgsz>@§vx<é%6 ﬁsyw‘"i‘te éy%ﬁeﬁmﬁ%a moﬁlmbéd
by oRids menmnb_stlh@dd@y oa¢ ormore g uRSselenidd fRamdwple, cyano, hydroxy,
NRTRA CPENRE Y dr COORI| @EE RalRyl, €5 alkedll K3k alk§Ry1,a01dcyBfoalkiE C1.5

allgsﬂ ﬂg[ﬁssg ﬁc{hv: hg&ﬁgalgn of€ 23S, %fv%lﬁ&%{}%e o\%zadauy

t'hey are attac orm
W BROHEOE IO oy oup:
R’ and R* are mdependently hydrogen or C salkyl;
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R7 is hydrogen or C, _3 alkyl; ms 1,20r3; and 20 n is
O, I or 2; provided that the conpound is not: a)

wa20vapkdial en- 1-yl - 5, 6- di hydr oi m dazo[ 2, 1- b] t hPe®aB2006/050031

hydr obr om de, or b)
3- na]g;wt hal en-2-yl -5, 6-di hydroi m dazo[ 2, 1- b] t hi azol e
hydristnd R are mdevméwlmévdrggqmm Cofalleyb o ngeibier wirhi thnitragen to

wiieh thieyndre ainebkdafoen 4 Hreor sangmibered detofocfodyl group; 25 (1 b): R

S N RRhProddh or &3 afiyR) ©or a pharnaceutically

acce taIEEe §al thef eof, wherein Rl is hydrogen, halo,
dp |onaIIy substltut ed by one or nore halo

aton%‘SQr OTI?G hydr oxy groups, C3_6 cycl oal kyl

opt i woadddythag tHesompaindds oy one or nore hal o atons or

hydrgxy  g{3ohse-4propdxyphkighB36-Gingaeinndzk(e!1- ﬁhldz&@ ally

subspit u J%Y [ BR{1E Adhardhd LAY
T e

2l Egﬁé oﬁz‘"‘ e Xgu%glﬁﬂl b @l o

at ori% or Hpeh- @Rl}lorgpmldwﬁfdlwdrquhldw bhithiazote, not

diregtly a(z;@@ftﬁgl-strﬁet@mﬂaﬁyl) 8, 81dityaroirdidaio[1 -BtoR,

?rg?e)hglzoﬁ 430 Ey§4 %11&2{ipf§tlll;{‘ﬁia§&eb?/cgne or

hydr%xyl ¥ %‘j}? pg‘lel?y {31% th ?‘P’é‘b‘fiﬁgﬁﬁﬁpb Qﬁlﬂzﬂ]& car bon of

t he R ri pl &Codigorheoips, ﬁﬂRBﬂem@ZOE?dl HixiehiazoleC, 3

al kyl)t hi -(4GhlcBophbdxs;6dihgdrainkigdzofds1-Kthiddola) Kyl t hi oC, _3

glelkgbc e§23 -04- mﬁﬂ&)éi)heﬁ%l%@cﬁl%%ﬁ)(zo?ﬁﬁb ai&iéfcg\lg VS%DS

or J{)zog% el%rO%lTef%??g%&h 'Tq%z % aI kynyl ,

C3. Gl)cycl%@ftk’W"Ph@yl)s 6-gitydrpymidazo 20 -blhirzeley al kyl ,  C2_3

al koyal K3¢2,4difl@rophenyl)§,b-SilHroinidyzof,1-blthizlemay be

Opt Iﬁ;nal | 3 2-MélhaptRa}1)-5 6t sl dRYmRRA[BI-bIMERIHal 0 at ons;

d 3 al kyl;
) % o0 ORI R RS ofia e 21 Y
i ndé| ende%ﬁi"rlg}ethxla*}%@léﬁ Ogglihygroimgidagols, | -blthjpzoley get her wi t h
t he 2 t r cyEt-dimethipbinybidesydibydeoimidaze]Pdb]thprale.a 5- or
6- metyrber exl(3nedifie@gphdnyl)-Sg-GitRiroimilaz[2, 1 Ibjeliaagen or C, _3

al kyly, m gl ﬁeny?nj% ifyd} itrideDo[2 16} thiagole,PT OVI ded
A

t hat th
3. ?sv)chfoaf >§éi oimigargP kIR azof 2, 1- b]

t hi a®ol e, 3-Ccpethoxyphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,
3- (4)chl 03@ah&ﬂmdybheﬁylﬁ-ﬁ]ﬁydlhﬁr(ﬁmtﬂhiqml-d)]tmm0[ 2,1-b]th
' aZ )€:  R4-methox ;é)henyl) -5,6- thydr01m1dazo[2 1-b]thiazole,

hl az 8?2' CH’Iéptlf’l n(X( henyl{r?%whydroimlda [B/P{)]%lazofjaz o[ 2, 1-b]t
3 ( F2)- di %ﬁrlzyritpméwwl) -2.8;dgwdroyidazs] 2 -BPE; 1- b] t hi azo

aby)  3-(4-hydroxyphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,
3 (2erc51ydr3le9y4 ShyR6AphAPBR Y dihyRirSimeliaby o1 B HiasiAe Of 2, 1
-b]t I?ﬁ & hydroxy-4-methoxyphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

ae) 3-(3-hydroxy-4-methoxyphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

af) 3-(4-hydroxy-3-methoxyphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

ag) 3-(4-hydroxy-3-chlorophenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

ah) 3-(4-hydroxy-3-methylphenyl)-5,6-dihydroimidazo[2,1-b]thiazole, or

ai) 3-(3,4-dichlorophenyl)-2-phenyl-5,6-dihydroimidazo[2,1-b]thiazole.

In the compounds of formulae (I), (Ia) and (Ib):

R' is preferably hydrogen, C,_¢alkyl optionally substituted by one or more halo atoms or

hydroxy groups, Cs.s cycloalkyl optionally substituted by one or more halo atoms or hydroxy
groups, or C;, alkylC; ¢ cycloalkyl optionally substituted by one or more halo atoms or hydroxy
groups. R' is more preferably C,.¢alkyl, especially methyl.

-6-
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h)
3-(4-am nophenyl ) -5, 6-di hydr oi m dazo[ 2, 1- b] t hi azol e,

WO 2006/085118 PCT/GB2006/050031
3- (2-chl orophenyl) - 5, 6- di hydr oi m dazo[ 2, 1- b] t hi azol e,

13) ( 3 Enther ppmfngrpyn of comprurgeviithnan bomentioned| armihasesrhere R is
nol bydcggen.
3- (4w ©rioehan¥d dptenfity BRI Y088 0here halb biokis #7Ryabe a

1
flugtoaby gt or opheny! ) - 5. 6- di hydr oi mi dazol 2, 1-b] t hi azo

l e, Ex‘ﬁnples of 8- to 10-membéred bicyclic aromatic groups which R may represent
in@udeZaphtitlenlyl, e,gomiphthsien-1-y] G-ndphthaikneld-plh, thienothplenl, ¢.bi thizwo[2,3-
b]{hﬁ) henD)-yl, indolyl, quinolinyl, e.g. quinolin-2-yl, isoquinolinyl and benzoisothiazole, e.g.
eI AL o, Ao TR B 921 ©

3-( WhenRfis & Sbsired §1 tp 18- membengd BicysliciaEpaalE sroyp. 151 PaPRglenyl,
it is gref@gblyjubstituted by one or two substituents preferably selected from halo, e.g. fluoro
or3hlord; ARILAY IRVIC O | thetlDyl. O Wheh R tis ahphi@drad v itlis plfelibBzmbebstituted

or &b tituted in one or two of the 4-, 5- or 7-positigns by halo, e.g. fluorp or chloro.
o e S s T e I e
3- ( AVhe Byis pheaylyit i prfesablii shetitesedityorag of Bvolereips Bilessed|feom halo
and \C,.; alkyl optionally substituted by one or more halo atoms.

|3- ( &vﬁaﬁiﬂ?bﬁ&mp@%&\zﬁ& graupordbiysing ShustAgRhgonlw Rk MhPBL
mégfipne e comppynds i uish.when R' i sRje SR Wautsisied Gy ok g94R
anFlg, atggly@g)gen, R” is not phenyl substituted only by one, two or three fluoro or chloro
at@ny id theyBa, e pindéonyS-posBiots- di hydr oi m dazol[ 2, 1- b] t hi azol e,

V)  R®and R*are preferablys independently hydrogen or methyl, more ]prefe_:rably R*and R*
ar%&ﬁlh}p(%gk%&xyphenyl -5, 6-di hydr oi m dazo[ 2, 1- b] t hi azol e,

3- ( 2Pheeraiesrigprieightiof ths cemprundspfdormulpg 41 () andyip)ris prsfrahly less

thag) 800, more preferably less than 600, even more preferably less than 500.

3- ( BpaEtib oty aIR\r Jire SnventibnWHidhah4y téaddliened ake] thdik a&RId&d in the
E)%}n les and pharmaceutically. acceptable salts thereof., .

S e e nc P TRl ks DL 201 e
prefix ‘2l peshosfpexambly. alkeaylaaliogah endhihel Hises frans.catpemehaing waich
ma3ete linear or branched or combinations thereof. Examples of alkyl groups include methyl,

et (Y o pRHANGI] ke AT 21, 8% R pr bl HRIREO) By,
::;%%Z HANSEHEHR el PRI A2y 5 o BT sron

3- ( 3rhé-tetimidoroxiidh érnludds-akyb gbipsysdbstitutddcdy o 8t therb [flutvirgztoms,

e.%lC@IzF, @'@2 and CF3 . L

;U I NREOBREIN i Ml N Bl el 8 Bining no
hetgraatonsy aridducfudes enarclissaersed ratbocyelas HipmBlenPErysloplbylingjude
cytlopriopyd odyelobutglf §yclopentyl and cyclohexyl.

]3£ g ﬁmyfmmmﬁiﬁmmmmh@ BMbrlreDbrBmihe Aidio@inBh@dag o[ 2, 1- b

| Qeréte« includes phenyl and naphthyl], in particular phenyl.

? -hl( aﬁﬁﬁg&%‘lgt/:ﬁ%_cfﬁyl’plngl@ees @Y la‘:?d_gjﬁleéﬁl eﬁﬁe};t satru(rjaltt)erzl1 ré%g gcln%din]ir_lgbine or
twg njtrpgeryaieros VEx3mires pihetanenigly]) sraups ridgsipeludsiapstidineopyroliding,
pipdfiding @hdEpip@iizinediHeterocyclyl groups may also contain additional heteroatoms, e.g.
m(?i"gl](o’iin@' di chl orophenyl ) - 2- phenyl - 5, 6- di hydr oi m dazo[ 2, 1

thiazole. 40 1n the co unds of fornul ae (I l.a

and (f%oyr}(%feﬁcg})%qgfe& ey s < Q&ﬂl?redszlt%tn%rf( %ﬁnl.e’rs .agnd nzay thus
givise dherlantoners, diesteraerarys g optieal spmersr Ehapipsgntdnvshtiongpcludes all
hydr oxy groups, C3_6 cycl oal kyl optionally substituted

by one or nore halo atons or hydroxy groups, or C _2

al kylC3 6 cycl oal kyl optionalty substituted by one or

nore halo atons or hydroxy groups. Rl is nore

preferably C _6 alkyl, especially nethyl. -6 WO

2006/ 085118 PCT/ GB2006/ 050031 A further specific

o o, o
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i ncl ude napht hal enyl, e.g. naphthal en-1-yl or
napht hal en- 2-yl, thienothi ophenyl, e.g. thieno[ 2, 3-

whdokioggaen- 2-yl , i ndolyl, quinolinyl, e.g. PCT/GB2006/050031

quinolln 2-yl, isoquinolinyl and benzoi sot hi azol e,
g. benzoisothiaxol-3-yl. R2 is preferably
Phamwhla eranjipmera dlissicreamps; anwelhashgiefacemiy mlxtwa% theraubstangally
pusdesiivel whantioBers, tall pbiitiegdoaeeid idomeiscindpharmaoatically geaepiable salts

th&e&f Tﬁ@%kf@ ﬁ)‘ﬂﬁﬁl)( kI is sh&wi Without PaGIfNR Qﬂeﬁéo&ié&?sﬁ& btkdeRiSin DY
posmons TIhe Bresen%J lnventlﬂlil 1ncfu§es aﬁl 5Ie&:msgm¥rf QF %ormula ) gnr(rlé)thﬁg}%lceu’tlcally

acgwgqlqlemltq tgerﬁgp Ruhst, é\ﬁxtgre? pf qtqreqlgnﬁfsgp @qelé BY 1§olated specific
stanerssobstsiararlsdnclaled.s Dindrig theitomebe iofithe sgnthetic pracedofes tised telprepare
suéh cdﬁ’fpoﬂnd@%hﬂ hsﬁl{k&a&ﬁui&ﬁb@m e?mibnzzftioﬁ fdéedi’&es%ﬁ&\@r[ - théé\@ 8flled in
tthrt ﬁ&fﬁ@% of dubh tl%cé&'ln%ﬁ %1 fﬂpes&fls{e%%ﬁgm% A the

o efﬂwaemo‘glﬁ%%‘{t 3 Y SHonFaL e %ﬁhie% Rjsegnsam By resepinvention

in¢ludgsralh atkapisomsrs oh tori@yla ) aﬁd«yixhwtﬂnml |y substituted by
one When®&omed of tlﬁtceﬁﬁounﬂ\he foriRdla (I3 eXii§; b pré&se@P@®@@htionGncludes

ang{ggééﬁleq]; ﬁ?ﬁnﬁﬁfce 1@@ a\?\%?ﬁkfe%\}ﬁ%&%, a:ﬁg)ﬁliﬁgres thﬁreof,

strai ght

on e % q r‘{gb‘y n %
eXEFPA M heTE RGSR 1o ONeRIP and R3. and R4 are
hy dr Wherthe gmrogndefiforpruday) ané obampgeytically agspntatihg/salihthereof exist
in thaorad oftsbivetes érlpolyhmrphic folmhs)the preddndiiverition inekd&-any dessible

sofBdé Md p%lyﬁﬁ)?ﬂhﬁd Bhss. RRpESr a?éaﬁfe%aﬁ‘ ?(ﬁ"mp {h%fs@l(fﬁ@lsxlot particularly

I N refer
lmﬁg SRIPAE T e St s P oS R K 06 P SR o e
@@ﬁ?)‘o%?ﬁ’@%e@’fth‘f@?er?ﬁlllh%“("i) (la) and (1b) is preferably
| es sThettérani‘pBEhacaniically peceptatilasslty” lefessso sdiamprep@ed fremen
phﬁﬁia@et@lﬁﬁfy%éﬂﬁ{alﬂe'nﬁﬁffoxw’lﬁﬁbs 2PEbidsSMBieh ftﬁeQ:oﬁl'B&Hﬁ W ge pRkent

1n\tiéﬁtq?ﬂ g\étg 11%%8%p§£h@\élt ?1?(1 &%Qﬁégﬁﬂﬁ@' Ir%gap ?‘1?)0 a]fqannaceutlcally
ac‘é"t?@@lﬁt“élﬁ‘l“@“%‘%?ﬁ?s ing H@P%B‘Prgal}-‘\% %?ESe%‘ [REgaRic rtfaseﬁln?’aé’é §e“"ed from

sugh morgahiobdsey ingluds, alungifnkmy,| amnzonivwe lchlciam, @pbe(icgndoysy, ferric,
feld@d] mgmmhﬁlagﬂaﬁam pbtas?éh:fﬁ‘ so&:!uﬁlhzﬂsandftm m@sagp |P@1:tqiicgularly preferred
ar omuﬁ 1 otads BdlemS {s @Qlts H ddFrom

% i Ll - E&gre T K%adm: e "%tﬂ??ﬂté%ﬁﬁwndm and
te@mwmmep,ra@ Wll as ¢ysbhproined and b'ehssmuted gmines el ag ratyrally pegyrring and
sypiesizel subisgnitel aminept @ﬂhe@hﬁhﬂabﬁmbal]yaccepﬁbllé @tpghi¢ noBfdxic bases
fronf iR ¥dlts cm fgﬁlna@rmcllddlé %rg‘itﬁﬁenﬁetélﬁ‘é: Icé’fﬁ:‘ﬁlecél{oﬁﬁm ANER@i ns

Byl s Gy U SBEA 2AGR mRGr,
cthanplamine, athydenpdiamine, lgﬁthﬂmoa)hplmfoﬁeﬁlg pmeaﬁ%e glugargine,glgepsamine,
hiGidnz, lydchb&hide, isbpspylemines, 1yoys hmﬁlb'lgyicﬁmﬂmdndmlwhbﬂmpefazMe
pifkriaihe, pol‘saﬁﬁheciéb'irﬁoﬁr}zf&hﬁsp&ﬁ@st fHeBrOginB AriciRy 18IS 19RE R Bmine
t“%‘}g , ""e %Seth%ql%%ﬁ Grsaturat ed carbocycl es.

\ hF I icl ude

cl opropyl ,
cycl @B‘Eﬁ e COHB%?B‘I‘do?fé]Pﬂ Rppsenfipyeption 16%@&/13 coptiespopdipgfalt can be
cohyenieotly prapareddfiean phapoadenteally dceptableenontioxaeraands, meldding thorgenic
andbfiabic acidd) ESubleidis 1ﬂdll)de_|_fot a@h@meﬁceﬁx? Béﬁﬂane&ﬂﬂmféalﬁﬂﬁkclhw
c
E-thﬁzfjl{ogﬁ %er 5 &\ﬂfom gﬁn%ﬁ? coﬁﬁ %ﬁttg | hil%!robr&fﬁg l&gl%ghlonc,

sat r’ n ] 0
IS%IBOIP acHe tnila&, G e ‘Exlﬁ zimgggfgfllc ]llcé(i’ 81&% Pﬁ lc’é)faglmfs

paniOﬁvgslcmhe?fph@!@c alzremmdmﬂfenc artario | pridiuenesulfopicgeidiand the likird

pi pesifceithecompeins oL fparhylh (IP4re ifkhdedr pasace@ithiaisd they are
r&gﬁbﬁ' fﬁgﬁied ﬂlestu%té}ﬁ‘é@}’ 'ﬁzrg eh tﬁ)gg foro ér?éﬁlﬂﬁglt 1ed)® 60‘%:9{?33 Ofﬂérﬁlg Suitably at
e Fh P Rty AR PR 8T o reidtblt rEREFESS.  ©

di astereoners and optical isoners. The present

i nvention includes all -7

-8-



WD 2006/ 085118 PCT/ GB2006/ 050031 such possi bl e
enantioners, diastereoners as well as their racemc
WOoRob08dass their substantially pure resol ved PCT/GB2006/050031
enantioners, all possible geonetric isoners, and
pharnaceutlcaluy acceptabl e salts thereof. The above
for n{hea:oglp()unfigso Jorawmte () qan bepreparefessidascibeddelow and as summarized
in Stleredcivkertia R YR’aR’ md R aterherejnbsfotel defised, R'hie hyxtregea ot C ¢ alkyl
anu@mggkhgﬂggﬁﬁ% B48ro3bd. Stereoisomers of formula (1)
&%n har maceu |caIIy 5 acceptable salts thereof.
m xtures of sterg 0|soners as well as isolated

speC|f|c stere0|soners so included. During the
course of kiom synpheblﬁ ce res used to prepare
rac

such conpounds, or in S|n (Med® or
epi neri zat i*Oh proceo’Iy/}‘J nown tq¥ se skilled in
the art, the products of such procedrtes can be a

m xture of ster 0|&Pners The conpounds of the

i nvention mayR&1 %0 exhi bi{ atropfsonerism the present
invention 10 includes al ‘{dgrsoners of formula (1)
and m xtures & eof . Wen a4 automer of the conmpound
of formula ( exi sts, the present invention includes
any possi bl g tautoners and pharmaceutically acceptable
salts theregdlf and mxt yg ther epf ~nu €XCept where
speC|f|caWIy awn or stat ot herwi{se. Wen the
conpound of vilormul a (1) and phar Rhce®ical |y
acceptabl e salts thereof ew st/ 15, n the form of

sol vates or polynorphic forms/ the présent invention

i ncl udes any possi ble sol vatges and pglymprphlc forns.

A type of a solvent that for the solv 7?§ not

particularly linmted squl as the R’

phar macol ogi cal | y acceptab 2?‘ or e |8, water,

et hanol, propanol, acet;;g the i ke can be used.

The tern1"pharnaceut|cally acgeeptable salts" refers to

salts prepared from 20 pharhaceutical |y acceptable

non-¢xaoands of fsmgla (B amay e pmﬁi ydehydsping @reempeung g formula (I0):

present invention is a —4ts correspondi ng salt

can be conveniently prepg- \%}oglpharnaceutically

accept abl e non-toxi c basesgr® i hcl udi ng i norgani c bases

and organi c bases. Salts den*ﬁed from such inorganic

bases include al um num ammoni um cal cium copper (ic
opsiprplly insthe preganed of an agid fprrxempleiagdtic ansulfirtgerid ptmiemperature in the
rafRtoseP @ prefaatly inthe @hgec20ar50°C.he | i ke salts.

Par t ¢ Gifodhds¥r Rirflie r(ﬁﬁﬂa}zb"_é p’i‘é reli B¢ re%@ﬁngy cH ofdlof | fdﬂﬁﬂﬂa (TID):
magnesi-um pot assi um and gum salts. s derived

from pharnmaceutically acce able organlc non-t oxi c
bases include salts of prifffary" secondary, and
tertiary am nes, as well cyelic am nes and

substituted am nes such as naturally occurring and

synt hesi zed substituted aninﬁﬁ. O her pharmaceutically

acceptabl e organi c non-toxic bases fromwhich salts
wighggcopwonnsk ofgermulgdI\dle ar gi ni ne, bet ai ne, caff eine,

choline, N ,N 30 dibenzyl effhyl enedi am ne,

di et hyl am ne, 2-di et hyl anir fianol ,

2-di met hyl am noet hanol , et haglol am ne,

et hyl enedi am ne, N-ethylnorphollne N- et hyl pi peri di ne,

gl ucani ne, glucosanine, hist%idine, hydrabani ne,
in iwhiph ol yllaming groub.yfei axempleastalnsugi asheomhon, chivor, pleakmpregture in the

railiePETS82C, Athe piRkdABE bt ORentRAdhYR RihBRO] bESteidfie, pRI@EHR) HBanol, in the

BB TSRS B SBT § RIRLASp

12 dhpound of the present invention is basic, its
correspondi ng salt can be conveniently prepared from
phar maceuti cal ly accept abl e-%en-toxic acids, including
i norganic and organic acids. Such acids include, for
exanpl e, acetic, benzenesul fonic, benzoic,
canphorsulfonlc C|tr|c ethanesulfonlc funarlc

o L [T D T T 1 __I_l o



40 pant ot heni c, phosphoric, succinic, sulfuric,
tartaric, p-toluenesulfonic acid and the like. Since
wo b@cogsmpounds of fornmula (1) are intended forPCT/GB2006/050031
pharmaceutical use they are preferably provided in
substantially pure form for exanple at |east 60%
pur eConppopedsof farmulayl) may alse he prefased by reastinga erappionnd gf fepmula
(IVeeitt a @a%omd of férdtur(@Dana empedaghd in therrange 000°d) asifesgbly in the
rang% 2\’5@26@ Gﬁtﬂﬁéiy]iﬁ HRETsERR 8P LROR3 %xam-la‘fheac@mw Qrﬂ%pﬁsnally in

the %resence of (a &30k vt go%exm%plf pﬁl\%%oq wn?chod Ssotat b%P tﬁge té)n\éye%%e ofaf%rmula

5 IPrerelnbefore defined, R' is hydrogen or Cl_6 al kyl
a nd @mmusdslof forinnlg (§ may plsobe pryphraigereacGugvesnepbuid of formula

%1 O@Nl d?é%(&ﬁd JERIrMRRY( E%ggli\fg' & is31,\n e Preséac&grNGIVentMor edaiple
ac le

B TR LS

ofa 5pqend dehy iptingagenicfopexapaleagetisyn iy AL emgeratuge Gange 0-
10 206%C, fpmfmhlzam(thql)angem-lsgm N HO N, R4 R3 Il optionally
I Nt Aofding36 b Efther aspoet helinvdn€ion B¥@APIr6vidsdes précesy for the

pré&Hc it df (é cgﬁ:l amd F fofmlI& gﬁ’%ﬁfi %I%rls%othgé%?p%fg%ggn% &%g‘und of

?‘rﬁi n the rang
4 (II) may be prepared_by reacting a conpound of

formula (111): S HNUNH |
HN” “NH
R® R*
T
15  with a compound of formula (IV):
Ao
R1

v
wherein R' to R* are as defined for formula (I) and G is hydrogen or a leaving group.
Compounds of formula (T) in which is R' is bromo or chloro, may be prepared by
reaction of a compound of formula (T) in which R' is H with a halogenating agent for example
20  bromine or benzyltrimethylammonium tetrachloroiodate at a temperature in the range of -50-
150°C optionally in the presence of a solvent for example dichloromethane, tetrahydrofuran or
acetone.
Compounds of formula (T) in which is R' is ethoxycarbonyl may be prepared by reaction
of a compound of formula (IV) in which R' is ethoxycarbonyl and G is bromo and a compound
25  of formula (IIT) as described above. Compounds of formula (IV) in which R' is ethoxycarbonyl
and G is bromo may be prepared from compounds of formula (V) in which R' is ethoxycarbonyl
by the halogenation methods described below. Compounds of formula (V) in which R’ is
alkoxycarbonyl, e.g. ethoxycarbonyl, may be prepared from compounds of formula (V) in which
R' is H by reacting with e.g. diethylcarbonate in the presence of a base such as sodium hydride.
30  Compounds of formula (IIT) are generally commercially available.
Compounds of formula (IV) in which G is halo may be prepared by reaction of a

Rz)H
1

R

compound of formula (V):

\%
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R3 "RA m with a conpound of formula (IV): RRIG R 1V

in which Gis a |eaving group, for exanple, halo such
w@sg006083T08 Or chloro, at a tenperature in the BEI/GB@E/050031

0-150C, in the presence of a solvent such as ethanol

or acetone, preferably ethanol, in the presence of an
wihed ploggrsting ageat &ariegample efbrominafing agentysuhyas phepyitigethylamonium
tribemider(ATATE sadiunt blema@[isremi2® or dapPE(IT)bHmild i (e Gdrg8 B-2AGC in the
prE erlde GB2 MG FHARImpl CRURR RS ard fprefféi’iﬁi}ﬂ)}ahefaﬁﬂ% %Yer@)eﬁa@hre in the
ok zﬁrﬁ pat ed "by reactl ng a conpound of fornu _

vﬁt compound of farmul a a tenperature i

t he Mimpdvely mw<br°éf<émab|(§\')uﬂhwtlﬁ%<i it bioge %Rl@@@ms basic
at@ps, B.grRYl ib y qiinolink er oqietinegrodp, axy beindre shitablyepremapsd dy reaction of
a @Ripbhrd A Edrhulad 0 waR by riitdhrh Yribrénidé e PIVeHSAHas Afeti@ acid at a

teﬁﬁ rg/tgllgrmthg a{ngg?o’:\}‘ggj @ ethanol, w thout isolation of the

or ds of for
(1 ) °°HE’° nﬁ%ﬂé‘aulw(’ E%Wé?gp g’oaﬁ‘ﬂ& Fpiaigs asw
atéros; ergl 1& is é fiingling gronp,anay hepwunehitalfly propared by reacipn ofreqomp@ind of
fotnfuld{V )I\ﬁithtt&ﬂ)u@ﬂcﬁﬁaaﬁﬁlﬁlym frifRtead ¥ Baxe ,sudh% trR¥3 Rl in a solvent such

as@lﬂ: RE&Eeﬂﬁhgm aXN3fe fgnsu@ﬁ: ésdacet{c%'élde% aﬁlﬂg fnq;flé né¥ 0-120°C to
or and opt1 onal [ e presence of
B CIREHES ALRyRTALY!

agent ,o$]‘ort exan‘pl e acetic
anhydride, at a tenperaturg I'I? Fhe range 0 10 200C,
preferably in the range 0C. According to a
further aspect of the |nvent'i*on there is provided a
process for the productl onyof a compound of formul a

r| ses th te reactin pound of
Wil g e derat reasTon R P i 46 1K E & 2B IO RePn
suglf asmhplmlrrlale@brmmomz@(@romide (PTATR etradempararturcoin fap rafige 0z200°C
in tefprasextte bH4 sdhvant)ir@xdniple Ridghyrofisan) pdfepbBrbyticating o€ & Yempgrature
in Q{e%ﬁﬁe 20 (1:%'6@9;6' Qg'é c&fl Juﬁ&s'ﬂflf&nl(l N)rbftmcﬁﬁb \’V&fk—%ﬂy at 8°C using a

reaction of a

A a@ﬁﬂ%% S Hwith a

hal deaeendsef fyeple ( Mhéts@&rrﬁ Ibeopcang Ro ffi Hydroggn may also be prepared
bylreaetigg 4 canmpetulnd/dffonomie (Vil)t et r achl or oi odate at a

tenperature in the range of @ 50- 150C optionally in

the presence of a sol vent ,{zéko@xanpl e di chl or onet hane,

tetrahydrofuran or acetone. Conpounds of fornula (1)

in which is RL is ethoxycar bonyl may be prepared by

reaction
in which R* is C;4 alkyl, with dibromomethane and an organolithium reagent such as

methyllithium in a solvent such as tetrahydrofuran, at a temperature in the range of -78°C to the
boiling point of the chosen solvent, or by using dibromomethane and a base such as lithium
diisopropylamine (LDA) in a solvent such as tetrahydrofuran at a temperature in the range of -
78°C to the boiling point of the chosen solvent

Compounds of formula (VII) are generally commercially available.

Compounds of formula (V) may be prepared directly by reacting a compound of
formula (VIII):

RSN

vl
with an organometallic reagent, for example a compound of formula R'CH,MgX in which X is
halo, for example chloro, in the presence of a solvent, for example tetrahydrofuran or ether, at a
temperature in the range of -50°C to the boiling point of the chosen solvent, followed by
hydrolysis of the intermediate imine salt optionally in the presence of an acid, for example
hydrochloric acid.
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of a compound of formula (1V) in which RL is
et hoxycarbonyl and Gis brono and a conpound 25 of
wo ooostoda1£111) as descri bed above. Conpounds obcCT/aBRAdcAS50031
(I'V) in which R1 is ethoxycarbonyl and Gis bronmo may
be prepared from conpounds of formula (V) in which Rl
s iaveneyedsiob Eywyia (B e bR arcotyedi mehodsanengre those skilled in
thdﬁsmralrdzmxdlnknecbmiWavﬁtabnmunds of formula (V) in which RL

i S zgédétgbﬂﬂ HRERPBds o?foﬁnul@ (‘h)cﬁf Wﬁﬁfl RO Rk mamo ﬂaepr ared by
a comapoPncP (r)'? fC nr:‘l'%) éﬂ‘gwh em lﬁ 17 c’ydr QlQV tfl Hlbron%o‘;]nethane and an

Shat
téweee%ﬂenféuraaeén%lry ﬁhlae iy 6691Yﬁ1?f R A3 ta'éahyef@ﬁlran ata

temrmm&e oingé ofi-HAfCo (Helbbiling peinyefitieerchbdey sadwemer ci al | y

avai teiioBnds 0P FRPAUREY) Mby £18) B’é‘-ﬂr@})al(ehw rdaftinghal c6Rp&and Sf formula
a |l o may be prepared by reaction of a conpound of

ormula (VM): 0 R2-1~ R V410 WO 2006/085118

PCT/ GB2006/ 050031 with a ﬂal Q@enating agent, for

exanpl e a broni nating agéht Yuch as

phenyl t ri met hyl ammoni um triW¥?oni de (PTAT), sodium

brorrate brom ne or copper(llxl )bronide in the range
copi %%P%na% 3 A rei%reg)r g}g&é&r Qt{- an %r arr?mg{1 liﬁ reagf:ntef)(()r gpample a
cwamlar%CHﬂ‘égX rna‘ﬁlgj@h 92{@&1@@@ for emlft @ilgreytin {hepyesence of a
solvempiou ercieplef tetfabydrofugan (of ¥ther at avdmmat@e insthdraogrofafiCR2 the
boRlBtpBinDSF thddioSen salveHTBroll®wed by B?drb@s@oﬂ;ﬁé i 8Bai®fmine salt
op'u&?a‘i’r? n{‘t%l; glg&n&f &}%H acil &?m'gfgrhﬁclljr?éﬂ %@)%‘é prepared by

Wi th pyridinium

tri b‘r‘éﬂﬁ ally ‘i?mé’o‘é‘lﬁiﬁ %ferm%la €Yy may alsodeiptepafeq diregtly fom compounds
of tfermubar (XTI (véheraR 11D by aeaginistiy20ith oxalytichlorisiean fighloromethane
cofRMPEININSdiféthyl ifbthide (DMF) toBivettheCiftetmddiutd WrldarhRbide Which is then

reS AP witR S GredRn¥afllGea @ntgfa %gmk)fé a%o&gélﬂﬁ' I REmk RUBH,MgX
re. sul i .0 Srofur
in e St is BalgeTor PamAlg|c IOFMD U BrepiaatB sy ﬂfeeﬁvplg iqghydrofuran
in thejpr¢sence ofiien @ rgetwlacatiendteas tri et hyl anine in a sol vent
S uc Conguntsolfi F@maIagIN) &k bk Preparsdbyveidting & v@hpoasd eftfeinmuta (VII),

wikked Bhis ﬂ§dr@ge¥1 eéﬁH ?ﬂeﬁfoﬁrﬁeﬂﬁ%&ﬁﬂ@uﬂd@f@&d&d 1131% cB%lm%hMﬁJtlons

OSi Me2t Bu
kn\mnng%tﬂgsgﬁhﬁﬁdelﬁ%fn ergo reaction with a hal ogenatin
agenfurthergjetags orr e erepamiios Al e omgoungepi oz, a) g found in the
expinplay/| t ri met hyl anmoni um tri brom de (PTAT), at a
t eNPRiedbin ?&ﬁdé OF fhidfuld @NAE - png)QIGd singly P& d@ﬁ@&ﬁﬂQﬁra%s

coﬁ'lgl’l%/ﬁ%;.t leatstq f(% )é%}%lle oelt dod h%ﬂ'{pﬁunlﬂr fé.lr?d mgrrﬁ %I'e%%%% ¥0 gyl 00

e
compRa AL fby pgu%{ praries may b, prepited b ompagrial ppltband

mixd appgoagh onbpyxhaltiple pdraliel syantheebis asingkitherpolutigniorablidphiase cheinghtry,
usﬂa@@r@s&&ésqmam b thed siddanuRds. of formula (I1V) where G
r eac td}ﬂig Mgntﬁ‘:lsl uo? éﬁ&v ?ﬁl?%rﬁlﬁ% ﬁ{ gz Pagﬂ@fuﬁ&%ﬁ%rmﬁé/m the

intermedJate C mpounds e.g. Hydroxy, carboxy and oups, may be protected. The
protecting groups may be removed at any stage in the synthesis of the compounds of formula (I)
or may be present on the final compound of formula (I). A comprehensive discussion of the
ways in which various labile functional groups may be protected and methods for cleaving the
resulting protected derivatives is given in, for example, Protective Groups in Organic Chemistry,
T.W. Greene and P.G.M. Wauts, (1991) Wiley-Interscience, New York, 2™ edition.

Any novel intermediates as defined above, such as the compounds of formula (I) are
also included within the scope of the invention.

Other novel intermediates which are included within the scope of the invention are the
compounds of formula (X):
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R2,OR'" VIl in which R" is C _6 alkyl, with

di br ononet hane and an organolithiumreagent such as
woredoapsdiig hi umin a sol vent such as tetrahydr ob@r/aB2008050031

a tenperature in the range of -78C to the 25 boiling

point of the chosen solvgnt, or by using

di br ononet hane and a bas® sgch as |ithium

di i sopropyl am ne (LDA) H%\& vent such as

tetrahydrofuran at a tenpg atwreR' n t he range of - 78C

to the boiling point of the cwdsen sol vent Conpounds

of formula (VIl1) are generald y coonmercially avail abl e.

Conpounds_of ;f o I e prepared direct]
~reactt ?%r' S E{é ﬁﬁw r?ﬂglbq(‘é{‘)‘bfg’% %/%‘?Wf’ff a&@ﬁ%ﬂé@fﬁgﬁ%a?@% useful
intgymediategferithemo Wmmmﬁtofrfe@y@ﬁ), whiegsin B xig ayg| @vagp or Cis
alled gbstitod by hfdesxyul a R CH2ZMgX in which X is halo, for

eXane@rdttRESrecited ab&R R ESQRPBu oPfoRRMNEM), (1a)f 4 (Ib) also
ur.an rature 1 n

| L et dr of th t t
erpd PR pe A omoR e g el TERHAY OB Y chosen
sol vanindicgted sbgyieie pmpoyndsyofi fasmyla () argrusefpleas iNoradreneline 4pd
optipnatig alsa Stroopinireupgake inhibitots le@. for the enamenfof abesityc | Kbr sdcbuse the

giak 6f foils QF IO ch&ralBlethdmindslerdin ARAEMY tical
zZIFﬁ G 2006/ 05 831pgeC0?ngdlj:nds of formila (Wr?;;u be
p

epar éd by net hods known to those skilled in _the art

or alhe REAYRL SO SNEAMPATPSS 4 Bh3RAceytiGRfi COMBPRIanyFORBTSIE Atpgpound
of dérmfubpr(Budree phefmaicentivdliyciaceRbble salt-iheragf, inl combinetioprvahar ed
phiinacéiedlly dogepable@amietnd of formula (V1) wherein R' is

hydr i i hr. - i1 hi

eadrri ol oo R RS h?jﬁg 6‘%?%5%@%‘5125% and o
noppxic faerapestically stfedlive ‘f‘%‘%%ﬁ%‘i"%@“‘f ?‘H’E‘“ 4Ry aphamgegatically
aceeptablessalbthierepfig poi nt of the chosen sol vent. Conpounds

of fMbRMed theMhveitiyn dboSRovides @pRfraacatitny commeiiibi fr the treatment of

m&leﬁﬁﬁi)iﬁ{g N&hdrtafin add ibna@y agg'é!:&tonml}%kg, e. éypesulliﬁ(g in the
tre10 cgmnsl‘¥ Ignown as a Ve nt{ceﬁ am gaebecvm th toxic

B YRHS RRESL1 GORPHng B R puca T, FEs PRIADL a&?ﬁfs‘idnnﬂ-i‘}? de
therepentically réfectipamounhofighmpernst of formulp (), imchdingdhggampounds of
pravidos apandibi, ok h phgpmesetiity adcegablsaltviendof. f or exanpl e

t et refRyHLEHabuaEk 08mRsiiBhs mAf opBiotRyREhAsE bihet Rerhftftic ingredients
o 850 e B RO A e P 0l o
parepieral (iclnding yBeutansals) Piramusciler, piddateayerougadminisiation, although the
mesK suipble rdwjedin emhgiveni ceseawill depehd or\thd iptuitiowlar Host, admporerrald severity
of@Hle dofdifidHs For(WhichTAY acil & R glo@icli ERMemiHifi@6d. | Thefph@ffiaceutical
cof R RY oE oGS Bty L et aril o by v
methods wetl known in the art of pharmacy.

In practice, the compounds of formula (I), or pharmaceutically acceptable salts thereof,
can be combined as the active ingredient in intimate admixture with a pharmaceutical carrier
according to conventional pharmaceutical compounding techniques. The carrier may take a
wide variety of forms depending on the form of preparation desired for administration, e.g. oral
or parenteral (including intravenous).

Thus, the pharmaceutical compositions can be presented as discrete units suitable for
oral administration such as capsules, cachets or tablets each containing a predetermined amount
of the active ingredient. Further, the compositions can be presented as a powder, as granules, as
a solution, as a suspension in an aqueous liquid, as a non-aqueous liquid, as an oil-in-water

emulsion, or as a water-in-oil liquid emulsion. In addition to the common dosage forms set out
above, the compound of formula (I), or a pharmaceutically acceptable salt thereof, may also be
administered by controlled release means and/or delivery devices. The compositions may be
prepared by any of the methods of pharmacy. In general, such methods include a step of
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contai ning N, N-di net hyl formam de (DMF) to give the
internmedi ate acid chloride which is then reacted
wo pooblogs1isvi t h an organonetal | i c reagent, for erenpBe00d/050031
conmpound of forrmula R CH2ZMgX in which X is halo, for
exanmpl e chloro, in the presence of a solvent, for
bringimeiteasseciatigh (he eetfvigringredicnb with the jsarripr that sprstituiss ong ¢symore
nefdsbary ingredicyts.ahedeneral] the cétopupibiomtse préparalrbyLunEHorfrilyQndriaymately

adi%ﬁ‘xiﬁg ®e QJti%@' ing¥edleBAGH 1t PeafritiR? lﬁﬂ@ly Qfvide@ %(511&' @rriel ok both. The
@mne un der

ere R' is hydrogen, and nmethoxymet hyl
e S T R T

] Wn'to those
ski | Thegompoyndgoffprmula () prpbarmpaseuically acegplaplggalts thereof, can also be

ingjuded anr phiarmavewicalt dompesitinne imwmboktigrowithuérg of mpreantleer therapehtically
active dobpourdd. €xanpl es. The conpounds of fornula (1) may
be Lngly .Qr i.hrar] -
co pi;hl%ggrglq%%hf%g g%{l&g}lﬁfogrg@ é@%ﬁgﬁre é)ég.g ?fg, dls%gg,dl,quld, or gas. .
E o]¥ E saraeThiclud lagtpier e glba,Gugrases gls: ge@é‘ﬁﬁ@ﬁn‘h pctigracacia,
mfgnesium siegrity, andCeipgrisianid. Exdmples of siqurd partiers prespger sxduph peagut oil,
ol&® Bil)éL alﬁdﬂwﬁfef. &E}am‘pl@ls bf gaSedkls é‘ﬂrﬂegrs ﬁﬂﬁ%ﬁ@ﬂi@n diox{ay aﬁ(ﬁ!ﬁfrbgéh.e
par gy L fdhariethd Eompositics 16 ofd1 &%e Ul Q&WQﬁielﬁg aceutical
lase chem'stry 30 ysing procedure 0 t 0 those
PR DAL B el b0 By Ao i S8ent
preseryplaveh¢gloang dgsntAng thellike may be nsed fafigem prehliquidiprenapasionssuch as
sutfeasioris/dlietrsredi saludorspwhitsacters sactgas stayuties) xuparsciaichorytatinel
ceIbROdi MY RFanudBYe 2entB T REHE BinddB QisiMERIRE bidhgh, kP iHke
be tr§m)veq gty a0y stage 'n the synt gsl s le tthﬁ £
RS ST LT8O 5P %ﬂﬁf%\‘yaﬁ bl ?F&gwgee“ﬁ?%sgg%%“ Of> The-ccause ©
theif epat of agdmptisations fabletsiand; Papsyles)are the prsfaied Ahdgsigs units whereby
sotld plenssieativalfarrteear8&mplayed. Optiovally; tabley mayutse doatled byestandard
aqhébas bi AR uelisWeRBiquRY be protected and nethods for
cl ea1¥ LBt EddGinid etﬁ%!:&n{l&gi{igﬁ gf‘@g Gl Gﬁaé%% ' }’eﬁéred By &mpFdision
in, for exarrpIP_eg, rotective oups. I n adggn C
or @plding pptggnall}qu OneoE BIES agFR§SDY tngtprienid pia Jqvees 1§°mpressed tablets
mapi Yegyeperetl by sompressing, iNewpiblelmackinel thedictiveangredieny inmofyestflowing
foin uRh BBpuvleLsr gidnulés;fopicllRRmee with dGhdas lubfeant HFRAUGS, surface
scfffe Qi b 2%‘51%%1@%13%%3%?4 #*%%"ei’y%%‘?hiigéa“ (FRAREREL o
mpcfieg ofRicPUETL ORI BRISERGSi A2 ipart e Gienty Loqhrlgple
prefeblo gprizinsoftor ghavt A5 about 3¢ Withe aaise DBB-iEst and each cachet or
cap¥ule/ fei32@016 cOdiAlNiag frof abodtl0.06n} o dBout3g dRehe adiivatisgredient. R2,
R3 angl e%)g@é; & fRlBLHAPRIRIR rolahd HEChdmiRdMRRE huMfins may contain
frforbrrutqa\% 2 asre[ usgf | ntt er medi tdes for _the. te.and ot
PP SYeE R PR RS ﬁ‘i%‘&% st f"d’u’%&?‘g" (Y appRpreTpiend pgnvenien
amgoupt of sgreirgmageriabwhigh may kgry fiepiabeytiS e akpubls pRyesripfyhe total
cotiipesitme fUnitelogags forme wilegbnebliyw@nfaor betvren cromabout dmgaeé about 2g of
& 8i0¥ IngRdfeht) typichIR) 258135 (D) 0GRS 0 a
tslz)ioage Qﬁd tt)etygor%g 025 ﬁ%’ss S ug(t’:) h0 asgs;t %Oélzgg Dd())%n%’ o?(?rﬁu%{ g(()eOn(l% I6())0mg’
an ;{;\%? 5. i.ndi cat ed above the conmpounds of fornula
(1) mmagentica]| composifions, of, the, presepinygyijon suitable for parenteral

administration may be prepared as solutions or suspensions of the active compounds in water. A

=

suitable surfactant can be included such as, for example, hydroxypropylcellulose. Dispersions
can also be prepared in glycerol, liquid polyethylene glycols, and mixtures thereof in oils.
Further, a preservative can be included to prevent the detrimental growth of microorganisms.
Pharmaceutical compositions of the present invention suitable for injectable use include
sterile aqueous solutions or dispersions. Furthermore, the compositions can be in the form of
sterile powders for the extemporaneous preparation of such sterile injectable solutions or
dispersions. In all cases, the final injectable form must be sterile and must be effectively fluid
for easy syringability. The pharmaceutical compositions must be stable under the conditions of
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optionally al so Serotonin reuptake inhibitors e.g. for
the treatnent of obesity. For such use the conpounds

woboobosstus a (1) will generally be adm ni st er edp¢TIGBR@®6/050031

formof a pharmaceutical 10 conposition. The invention

al so enconpasses a pharnaceutical conposition
manyfpsturesing gloepgesdhrsorrefgrablyfshguld be reservieq agagst the contaminating action
of pii@borgarédmis saet ds\bacterinegntl filnlge Brelchrrithwan 8oh solvent or dispersion

m&SNHR bdhRtini f(Wek:i}n}ﬂe vﬂhﬁreﬂﬁﬁﬁ%dlﬁﬁté Q’ g@@&@lpf)@ﬂh&le gl)%col and

11C1F1)1hdr apoh%e{hglefle glgc]:({l ve§\éta£1e tOﬂ% farr{ﬁ) suiciable m xture C}:ﬁ a
non- lfhéwilaée‘ttﬁ%lrcaﬁé%ﬁt}o@%{’ﬁ the %"P?eéblﬂ’%o%??ﬁ (pg {n Bformy suitable for
topicahpsesach of fof exampleaan( deygsolpeream, pirdmerddetixn, dwslihg/powder, or the like.
FuG&S Mt 3bthosBidhd cah BE {ntea%nn NopeBIe Y@ fuse th mﬁndd&i&ﬁrl&dvﬁes armse
C i

A Ry St I bl

sr5alf theregd, ¥ig capyeplio; H‘iOCF%‘&‘%‘lE @an aepied Fepm o
ou[ntment is preparedehytadmixingdydioplilic g@ﬁpahagd wgtea together with about Swt% to
abpita W6 efithe Eathpoyin® ¢CHPARD b €retrdlof bidifmeAlthvihg A@Bsited ¥orBisiAcy.

]tt gfr}q{iﬁﬁt Llchmﬁésg:ﬁ)ﬁé bthEls VRN c&l{ beclﬁgﬁ ! {}iﬁjle for r ctal
0 e i S8 591K 115 PELEER 5 At o RIS Py dose

summrmar Priiablg carsiers inchmp eesoe bies andepphep prateriale Fenymonly used in the

artC (p uppesitotitanayt leeoaeeichiyClommgirby dire ndmixingtheadjrpusitidnowith the

softbfRd %Pfﬁ@l@éﬁ'cﬁﬂn@ﬂé félbeJeH 9§ clﬁ@ﬂ? Qﬁi sthhﬁﬁgsm%l&sa ble for

nglc n tag.}l(ﬁg %nﬁt ‘the. a%fr tlg t%]cgrnep 1nﬁr8 ntf E%h :%nglfgeju%cgi%rmulatlons
degaibpchiboye mey @ﬁludea Pt ma@ﬁatﬁme gsmﬁa@%dlgena% eppics inggrdieatsispch as
dilaents, huffes floawgmgwapdnts, tiepes durtare-bdtive pgants| thickenershinbticanand
préseiveiRs RCludRY il dxiant9y anll IR 1kENBliriheitte, lofler Mivats tdhebe

1n &edYo reh&? b {)rﬁﬁiatloff‘ 1591;%{-19 gv1tﬁ%{g l{](&qgito? fHe qinteriﬁg(? remlplent

rnaceu

pr e s‘é‘fwfé’a‘“f”?? CQpipining &§8’§‘B°‘F‘8 Pﬁfoélﬁﬁa P-ep aliwé'aaqsytma agggptable
salthibereofempyodso hegirdpated avppwdar eriiguidconaefitrahi@rmacy. | n
pr acténeRlly, ldogige REEIO biS ofder dfAN0THgAg (b AbouT50mg/kg of body weight

pep Hé}rbd?@&sgfﬁi MQ%&%HR&? %%o@e-gﬁlcgéd &J?lﬁ{tl%gsf or alt’é&aﬁsae@ Q)%ut
0 o, 0!

as t e actiyv

28 Rt T P YrokeB Graninks obssiy ey be lfecively rgted by the
adgmsieation ofrfepm fhioutr 3Pmng af the eerpnoyndipen filogsarn af bpde sveight per
day e ak@hadtivelly abay 0.5migeo sboutd. Skepey patieptper @dy. f or s

depe['ﬂﬁ'uﬂ@er&&dt RSwdver, {ﬁhﬁﬁe &%&ﬁ@&&% QB fgleél &;y;:@icﬁl&r atlent will

PR el e ingi AR e B, B ST B BEMHTCD Bt ime

of @émmw@atmne@ewwé ad%@lswat@efréﬁe of gsrotign, éima capbwatiqsyand g severity
of dhieglart@dlar diseaserwmtiérgoingthefapas capsul es, cachets or

t abl ”ﬁfe%oﬁﬁ&ﬁdQ&}f}BﬁldIH (MY indluBing ﬁfétcsﬁlﬁélﬁﬁﬂoﬁﬂwx%ﬁ a), Qf antl PR ai),
m%rcl;e u\ée.@(% mgl%rtFthIII%H{ (%Néhsggsg] cbncfltlo%F SO &?N &Jagl‘nl%]hﬁ?ﬁld o%tlonally

alsg %%’éh@%ﬂ(emlﬁy% rolgu @%QJ%%ITFWP%‘“ aa%w%( exyited by é‘%ﬁfé’mpounds
of |f<prqmlac{I) nazegnsthatsii¢h-dompowende shouldpndvadegneatep effigacyaind lower side effects
tha\‘iﬁal SNR1 dlon@link the kreiitincht @Pthksel ddased &t cBalfidnson to the

ﬁ% ﬁtlJn%ﬁs({EEozf?&en% 9 gltﬁthlmggb? }4% tregtﬁ%ntco? gEEQJAQ fnoéondltlon in

W‘%‘ﬁb]?]%fé‘?‘en a“é?l°§8° Y 380 SFNPHP §"t“8 6 £gPrfsisig a step of
admdrligering tore a@secaln@ﬁ@th@eqf jagy effgﬁtldwn@@so afempound of formula (T),

in€ladiiDme tonpbandsay pleisosd) ) and ) 1), any plakmideaticanmy svoefabhd salt
macy. I n general, such nethods include a step of

thd1E6H!
-13 2006/ 085118 . PCT/ 050031 r|n
s HICReB RS PARIAEG & moRigs G 8 et ot pHBRsa P foBfon in
whighpNoradreraling andeoptienslly also ﬁqs?temn Fupekesplpys amlg padingyhich 5-HT 14
In general, the conpositions are prepared by uniformy
and intinately adm xi ng the active ingredient with
liquid carriers or finely diMi-ded solid carriers or
bot h. The product can then be conveniently shaped
into the desired presentation.
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5 The conpounds of formula (1), or pharmaceutically
acceptable salts thereof, can also be included in

w@basossierit i cal conpositions in combinati on w PET/GB2006/050031

nore other therapeutically active conpounds. The
pharmaceutical carrier enployed can be, for exanple, a
ageRjprn dp, depiraglei camprsinggasiep of Ekmintsicsiag isra sybjestdn peed theego§an effective

anicgl afdeoinpaind sEfornda (I iddding thaipsends biprovis@e), d) ard,f) to ai),
or%%ﬁnna%ﬁ&dll? ac b &alt thetbfnMBgnesi um stearate, and
st ealélseases or C(%ndl 10{15”?1 vﬁuch%ora&#rglaime da.ng roytr)tllo%al?yésoeserol{o%m ¥euptake

Pl@’é%?iﬁ gwbl&? phesifys I thelcqpiext Ok e areselt anplieasion e twawagé Qbesity is
intemdeg teegeompegs thh Gegmang of dis¢asasor Eaditionsducld asabgetyfaod ther eating
didRdersREDERII Hith eamﬁm&ilﬁtaﬁ@é g. byBetiudtidiRY a ﬁﬁu@rﬁnh Bodveight,
mdi %na?%(ea&me?get %{lc?lon afll HER Sﬁf on @rdpdund! coho flavor ' n 9

agen servat)]ve oring nts, the, |i
The cqepepndsofiihs inyahion mF‘Y ﬂﬁﬂ 2 %?@f@am% H‘S"ﬂ%"& éﬁeaé§ in which
obzsitysrus factasinoluding miefakolicslisgasds sioh as Typn &l diablates, anetedplid syndrome
(syaidEdmed), Bipafred§lGcosStoadnSe, d;xsh@rdeﬁrayrs}tpaﬂibidemja, Bypetttidl A@Ademia,
)ﬁéljcllﬁjcﬁ&{e%l%dtﬁ:é 215\9 b 1@%153&9 S’gﬁ ' cants, b' nder s,
e ORSHAET, AAEERn S NOGarerdiBe alFniBsul 3B skiopin
regfrigke plglylaselg inclyde ﬁl@&eedeéﬁﬂbed HVOOEEIOE3.dpr exampla |dgnr¢salon,mﬁmety,
psychbbes (g. actizophresiu), esdier dyskihaiapdrag eddicidn il abdas agaitive

didoRdehsS Am@iﬁf%pydlsé@é bﬁse&mrcgﬁ ubd E&%\g&gr%a?fgr afiac§,8ocial phobias,

A
e R o L N SR AT
smok e §p557L108, seifired dawalepicsl disorders spghas PPﬂPEﬂ‘t gng/qr eaRgitiges in which
theye espenetbgicyl damagrr seelsa siroke, drainrpduwhiancgrebogd isclrenid, reads infuries and
ha@ﬂﬁ@rrl@h%e NOhEr iAdiEADALIMud BB sREE SncBitindkbeWeBRYpSihic pain and

ch%%{@f}{ ?ogla eﬁt&Ltﬁ dPug tF%X YOSt tr&a%@&‘[h%l%ggy compressing, in

ient in a

free lPI"bW‘i‘f@‘ a SPcPF%‘d:?EI 8 Hleﬁlg BBMéPg“JﬂUO’@ phfqeringand/or satiety
copptisingasieryofadsaadstening ko asubjepida need|thgngaf e effectivepamaunt of a
cofipbutRINYF forfmulaf(BGificlddingit totpoRidsdif pReIssS 4)b) afke to aijylet sled

| di t abl hi
pHafARe kB TR PapIRAPKALATD O D9 1N 3 Sullah & e,
" ner TRCTNSINAR PR st fo

an
o fedteatmspal epesiy f/"%ﬁlnéuaﬁtﬁp of
adfvidsiering de ¢ subjeobingeedohapnign elfestivg amdyat efatdopoynd gf Eginula (D),
inélidingeie bortyandstof @roviscsd)sh)lad fredif opdpharrameititally stgerftablasalt
thabgut 0.05ny to about 5g of the active ingredient. For

examl e, a.formul atj on| f.or .the o

admi eé‘i"’r"%‘i“i“ P VHTHA hﬂg E%Hf‘% fre P%tﬁntfaﬂé%c%{%‘8ﬂ%“‘ﬂaf side
effgets ipthe Beament of H¢jsegse oaewdu@n&g defined ghovp eqmpriisie distep ofin
ada;npstermgltma subjeatiin mecivthereafiah effetivaiarhount ofaaompeund i foemila (1),

Mﬁm&% khEBOmpPoRAds of bRMAsEHUS) aRd £ %o AN kA piRemARLhRIN ac@épta*b'[hesalt
h& 9t conposition. Unit dosage forns will general y

cont ain between from about | o about 2g of  th

ot 1 116 TGH B GRSy HITEHPS {7 s igaimsify  musAg: disoisiiglected
fr@0 Oyng, 1 digightay, mE@diig syndBimey synd@@©rI(), inprirddddose. togfnce,
dyE’llitﬂddﬂﬁé; Byibdriiidentia) HpSFirielyostRie@fa, hﬁﬁrcﬁa@@@a&mia M$RTHDIORvels and
;@éﬁe&lgr égorﬁl@‘q s?e%to?léﬁhms@fi B'assh ns ol?é EE%reBFm effective

o I SUSPensi

Gﬁﬂ‘?p‘?‘ﬂ EP“ ), incljdingihe.comppynds PE\WP“E"&&S l!?éand f) to ai),
orjaphirggeytieally laccgptable salt thereatpl e, hydr oxypr opyl cel | ul ose.
Di SpEfeShv@tition alsdpravlided the @squfapampelnd bf Bmyiale (1)l inclddingthel

oL Ak 470y AN S O 8 b
tre&EIfePF%\r?rngql \%ﬁ\’g‘" §E5MCer oor gani sms. 40

Pharnaceutlcal conmpositions of the present invention
suitable for injectable use include sterile aqueous
sol utions or dispersions. Furthernore, the
conpositions can be in the-flér-m of sterile powders
for the extenporaneous preparation of such sterile

i njectable solutions or dispersions. In all cases,

t he flnal |nJectabIe forn1nust be sterlle and nmust be

Y Y o o
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-14 WO 2006/ 085118 PCT/ GB2006/ 050031 nmanufacture and
storage; thus, preferably should be preserved agai nst
w0 b@ecogsli@ni nati ng acti on of mcroorgani sns SPChGB2006/050031
bacteria and fungi. The carrier can be a solvent or
di spersi on_nmedi um cont ai ni ng, for exanple, water,
et haFhslinvepéamalio previdgs thugeefespmpennd of fosmela . jraudingrbe
colmiporidsl ofyerbyisdts lay; Ibpare fyloyad)pbr)a, phuergpedudibdlly acicptble altikhereof, in the
matdF AR (ff a%e’&lc%@tﬁ f&rnﬁ‘ert%aﬁnenﬁofp %ﬁd]ﬁ&leéétdbﬁﬁ:h above.

co np[?l?llr %‘o‘cds o{ the 1nverﬁ1rorei‘ e Qt | IS terllto mcﬁlﬁes br(‘r)% therapeu&c ind

sui tab use suc h as
prophysetin tfeaE‘?eéhm oi ntrrent, |otion, dust i ng powder, or

t he Thelcempouads ¢ftfemula (He oqﬂlapmetttmdlysaccmtabb salisrtheredf,onay be
adfitidt@bd Soder indSotnbidatibd RIS SRS oFBlordl6iNdr GiRSapedtit BB active compounds.

l{eﬁ #%h‘?s)ﬂ‘?aug%u@%ﬂﬁgcﬁﬁﬁi i “Pﬁ Y u@au%@d?%?@? Qo cHease or

ceutl. accep
Horpasythe Woﬁ‘tﬁiﬁf?ﬁﬁt‘%g&? » Opf S‘Efgﬁge/‘ﬁifaﬁ?é’{ fon.AL

th@mnmab_ly aciive rerappunds m4y heiadmindstered ssmwtaegalslesdsem;ﬁntlally or

sepeddeixi Nng hydrophilic material and water, together with

aboufhe%\%l 8ulnfs ofqgl%ﬁtl 4%) 9&%%/9 lltllgtgre& gfﬁ@ﬂa tlifepcompounds for
i ed
Py afty CSlteyaaﬂl@% il PraEmR gL @ggs' uliygnelogp gastrc lipase

inhihijas 1pmnea@%lhpag@mhxblt@rs,fselnfcmyé\msabd enaﬂqgﬁ, bflwlé% 02 agonists,
glizctthes) PFRATRRY agonisisfRXR iagonliste fatif aicid ©xidation dnhétedotsclo-ghicodidase

1niggﬁfr? rﬁlae{%l)ﬁstg If)ﬁ B&ﬁ‘esf&a’éé hﬁh?;t{n@ "ipxd TR Edingd@eRs, glycogen

SRR i Y LRl oS WA G, SSaRGpbl L

lipggygsnrse fnbibitass, ﬁ?ﬁg?stbtél ?é‘élﬁ% Bluegkinage 3cvaterg shieagqnragtagonists,

ingudinsighalling dgenists) IP{.TBQSB tinhghitors) glhcohbreenesis fithiilod, antilypeliticegents,

GSH@[rﬂli‘tﬁbl(sSQaldcnﬁJ rle ?Mls%hd.nbfebﬁ@ag@ﬁtg (ﬁ'h@fébéiﬂ)r'agoﬁ@s] ptin,
?ob?

se oﬁo @%&/&o Iiglél%r ic &rﬁg{ﬁﬁpﬁg%aﬁl% r(hg! lah&l S%S/ {eglrs]t S

1.0NS
thyraafris 00131%0“3%{" pieiredugtasedphibilgyrs, glypeeorigeid recgpiay antagOmStS
NI@E+ rintabitorsygsediitel iickydsegetmsamhibdps.uent s, buf f ers,

fl aVWhéﬂl@ecﬂﬁQBﬁlﬁmaﬁUnﬂﬁlﬁ&p?, thé bﬁxﬁ@@ﬁdsaﬁtdﬂﬁela@ @RlpBeferably

&:@ggﬁlr :FM ﬂf? @céﬂ{r Sa r\éQJhle t‘é%béshg%g“x%ﬂ‘&hstat
RS g ok PRl B BB SR o056
whiglodigpidses harh the hwreanising ed resepterh end mm T6ewhish else discloses the
méReTostdr) dpsriphentlpadtingg a conmpound of fornula (1), or

pha rmﬁlﬂiﬁkétﬁﬁé llﬂéluﬁﬁl%qmt Akl lf?mt%@ kd, ﬁat&ﬂ?@in%%&tent%ﬂhc@ﬁ&&ﬂ@@ in this

owd

soBaRlr ¢ i O ol e S ot e hgiopves
spemiaratly amlingjyidupliyrindicstpgd toves errporsted bietefegrmge barein pssfufly,pet forth.

i n tThe itvead@inneil howfbe tiéserilsed by eeferantie ¢athe dolloavirg exaroplss, witch are
foﬂillﬁﬁfaﬂ% PutiRIsds 288 Aétnot 1B b8 BEhstreed b @ UinitdiEbn R the Redpk BNthe PREent
1n<%¥ For exanpl e, obesity nay be effectively treated

% he adninistration of from about 0.01 to 50nmg of

t he conpound per kil ogram of body wei ght per day, or
EXAMELRSt i vel y about 0.5ng to about 3.5g per patient
MR&fiald a}d nlethdds under st ood, however, that the specific

dosecdlﬁéﬁ%hr&ﬁgto%%%g bt pR; JH?;%ésh) f‘é BRas

0“9%9’ ?‘ \@i fre ﬁ'été‘lni’ as glé‘iX‘gCéﬁaé’Ps i ﬁ‘§° .0 mm, flow
ra'amﬁ L] Isb/nan)uebmng wish & &LOICEREMN salugon, gontyning ﬁét/«d{@@zH over 6 min
wiBXOV dktection ati220hnt Gridlidh@inf@imattond 0.0406 may 804 B,0; 0f3-4. 2%min:

RéMY dpl 6 YOAT,BL 91")99@1513(3‘5’ deisgd At RBAS P 106_‘%?:}?3@1‘@@ W0 %Smin: Hold

Iud nds

o1 300% G A -7 i gt e oba 5. 3 SRR pglaef LA BRY Tap mes
spen@@ees%r@t%ned@@ngi PR 1=1eﬁﬁr§snrw ippipatiAn QYT GRAR elﬁ"&r thagosifyg (ES”) or

optionally 35 also Serotonin reuptake plays a role.

The 5-HT1A agoni st activity exhibited by the conpounds

of formula (1) neans that sudh conmpounds shoul d

provide greater efficacy and |ower side effects than

a SNRI alone in the treatnent of these diseases or

COﬂdItIOﬂS Thus the |nvent|on also prOV|des a met hod

o I T o o o o
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whi ch Nor adrenal i ne and optionally al so Serotonin

reupt ake plays a role conprising a step of 40
w@oivssHi®eri ng to a subject in need thereof anPCT/GB2006/050031

effective anount of a conpound of formula (1),

i ncl udi ng the conpounds of provisos a b) and f) to
neggtive (&) ian pledesn B4R shicelsr Wore agavisest RIS ancgt Yariap Miarqusy 400
spddu@micter epetatiog atad08 MEM @\onddRuler AMXOED0fspectrbinetet speatingeatt5S00
Mfh. a disease or condition in which Noradrenaline and

@ﬁ%%pgagb%ialso Serotonln reupt ake plays a role and in

A B° WO 2006/ 085118 PCT/ GB2006/ 050031 ,

agonhs el a8y Zap Harobisisphubariigiles DEME Pigltloromethane; DIPEA: N,N*-
Didsdpriopyleth@aring DMF oV, dibirethylformamitedDMSE: Bahetbyisulfoxide; EDCI: 1-
ERJ1136G -t thy Rffbptop9hcatbodpmieUundr @1, HOBNULRydrdxybenzotriazole; Me:

latﬂ lflg 15&%&5 }{?T%FEDQH ﬁn £181¥15f?i TOM eIe)m q1me rt:
ﬁ eJ%’c&? ﬁgb tﬁf

accep e_sa ereo
t@‘é'gggt“’i?r WAt ACidy REAPALPEFER i ne and

optlonally also Ser ot oni n reuptake 5 plays a role
PriepAriati6ie1:0DB30iy-1-daphihaRnaONétRxdonef t he present

application the treatnent of obesity is intended to

enconpass the treatnment of giseases or conditions such

as obesity and other eatlng di $brders associated with
eduction of appetite

and body wei ght, mai nt et ke 0f wei ght reduction and

prevention of rebound. The conpounds of the invention

may B ayired selutio of braceiopaphthare @528, Bépmgnol) éy THE (30mL) was
addéd RTAT A0 0gJox%ininyol) and shefreaction wasstitredlatirgforriha Ik reaction mixture

éi'fﬁt@é&%ﬁd ﬂw wld%s@anﬁthlﬁ HI AR T, THERARRON AsCoRbREHEQITR vacuo

ang%% resugla gartl One rE')Etwe wat% é%: OE’)e t eC%)li fiq nyCngIa: combmed

W&éf‘”@ é%gﬁgﬁp%entr%% Ipppcup é%?lgor%a%‘agr preent %le@ugslrﬁlutmg
wildt BtOAchesnes@ ) traffoahtie tiflossapomdnbyi (&JDCNOr‘h@Er @Had)i he) (1H, m),
7.8 A HORS, 7@ AU TR 89 (1BE 1) DI (TH, M 8V TS, 1), 8¥3 AH, &)

?ﬂgludé th§SéMg€SCbeeggln dgtn/2865§ #gi exghplé

depressio anxi e 15 psychoses (e. g
Prepsration iy Emaaytha]ceﬂ?édfl?/"é‘pﬂ?ﬁ??‘ﬁew a, dr ug addi cti on,

drug abuse, cognitive disorders, Al zheiner's disease,

obsessi ve conpul sive behavi ourQ panic attacks, socia

phobi as, eating disord S bulima, anorexia,
snacki ng and bi nge eati ress, as an aid to

snoki ng cessation, seizures, neurological disorders

suc h2-Nephghenitelp g, Ehemoel) wendissolvehin EtD (Finkhfollowed by 4ddition of
ethi@nigabagn cldbridiaPrapen FHON9.8mB} 1908t@ol pandithe redctiviiWas heated to

refi& BP5H! thérﬁ&ﬁ@@é?r@for DGR he kbt ViR qRHInCyillBARET @@&E) and

il M S B@ﬂ%’b#%ﬂa@?@ncoa’%glsiwémoﬁéﬁ'ﬂew wért dried

(MR, mé%wd mvar:mndtwaﬁedt ethawtogmnbv Phspligateelouting sth
Etprohbxiass (A:9)retdfioct thetitld doenpoegiub:a00DsH;).off 30 @H) 180l 3a@H/ @ 7.57
(215161&1) 91R% (21€, QR 95(1@9 dp s%ts eny, ), 8Ny gs.ering to a
subject in need thereof an effectlve anount of a
conpound of fornul a If, i ncl udi ng the conpounds of
Prepgyatiensd: ZBrome- ld}?ahé")‘ ep-ypropagsl-oge o5
pharmaceutically acceptable salt thereof. The
i nvention also provides a nethPd for the treatnent of
obesity conprising a stepe S
subj ect in need thereof e@ive amount of a
conmpound of forrmula (I), including the conpounds of
pr ovi-Nephttg)en-2bylprapeah- -ynet(Breparytiondy 3.42, 18 dmmecd)evasidisadlved in THF
(saﬁp)efan@bdd&;y&a&lhon SPaAg0([7.12 310 .0a601) aﬁl\d@lmrb&ﬂoﬁétﬁr&d at rt for 16hr.
dd ‘ggssﬁlfére%h&]fﬁQ fi it&[e é%oﬁ&ﬂﬁ‘ét&gmtvgﬁm RR4 gﬂ-ﬁi on glﬁ ggl eluting
car at

I ovascul ar si ects 1nthe tr nt o
di sease or condltlon as defined above conprising a
step of admnistering to al8ubject in need thereof an
ef fective amount of a conmpound of formula (1),

i ni stering to a
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i ncl udi ng the conpounds of provisos a), b) and f) to
ai), or a pharmaceutically acceptable salt thereof.
w@2006lesiisivent i on al so provi des a net hod for tPer/GB2006/050031
treatnment of a netabolic di sease sel ected fron1Type
|1 _di abetes, netabolic s¥ndrone (%%ndrone Xg
i) BiQdsdexagpell 9 toeaffordipe fiflqn Vi) pO8 € Q}’ 5.47 (1H )8
7.5y HL ), i7gBY e rrh)l2el @H, m)peeohHl $s58.68 diedd)as.57 AN, BDL
| evel s and hypertension conprising a step of

adm ni st e ed ther
Pr&;?rgg?nll ’Hl %g&,g-b?t opa 1(1:e6 nﬁ%ﬁﬁﬂ% ]aCIfl %%qxgm(t{hylanude

i ncl udi ng the conpounds of provisos a), b) and f) to

ai), 40 or a pharnmaceut; y acceptable salt thereof.

The invention al so prov S ~ofse of a conmpound of

fornula (1), including t he® ounds of provisos a),

tjcall t ab

ox1 ¢ ety e‘%erésca?‘?‘g‘é‘g‘t%ﬁ(ﬁgé&}%%%ﬁf‘?ﬁg‘??%@%df°xﬂmne
hydesthlprdp (5886, 43mpe])\wpl POBS(UBB11437meY) @B dBSGEH0BMF (20mL)
and DEPEA EIHHIL,A6.8atin50). ARENSnERTDATE1.B5S 70 nnid])caNpaded dndthe

re{gil[)ﬁrytlré Ql! 1)c for '2@1%' T'lg:' s@geﬁt%s WQ&%%TI{E @fhg\fésﬁﬁ Q‘)ﬂnoned

hed > pd
a5 Vet (ot) S pioRE (P BEr RS2k Lt ?K&%%Wef? gpshed
e R e ot T O nreted
invedub OTHe redidut ves purified by olirotniegrbyshyron slice gdl eiaritg with EtOAc:hexanes

(2 35 RCdrdftese BR donipbB&idaBE KEHEI )aﬁldo (351 Qi @B@Yi}ﬁ%} 98 (1H, d), 7.39
aﬁT?QE% The conpounds o?

rnac |caIIy accept abl e salts thereof may be

adn1n|stered al one or in conbination with one or nore

Propdretion Sret-dbinvi2Sab]thiopheni2vdetbompeounds. The ot her
therapeutically active conmpounds may be for the
treatnent of the sanme disgase or condition as the
conmpounds of fornul a (I),s T\ i fferent disease or
condition. The 10 therapeuttganfy active conpounds nay
be admi ni stered sinultaneously,®sequentially or

S e partaéne[23-b iHiephep cabsk§liodcid Iﬁétmﬂyﬁleﬂlbf])amidéqyreb@ation 4, 0.958g,
42?%({1} v%s?ﬁs@ ih H"}ﬂ’t Eﬁir'l]L ; Hér f1 afed aﬂﬁ codid¥fo 0°C.
M brornide 1 AN i afgnrerit BIF, BRpBgN S Mded dropwise and
the yepstion siérresl at Pinfer it then 1t f% ééle TWP%FI?IDW%S quenghedyyiigh 5% HCl in
MeOH dten dreciobvordt r@ysved bi wgoan Thiessiduedva gartitisied bethaen 10% NaHCO;
soﬁlltlbﬁ ?5691@? gnd IROAR(Y x 2GRYY. @ﬁ@oonB}ﬂé’d 3aRit Fhdtiond Wérk Mri@iVESO,),

coqr nlgg}%(% nyegt cu%lyn Icﬁrglﬁg’tggr epshtgclé rgrg glgca %e]:ﬁ 1 g w1{hbétf)9{) %éczf(anes (1:3) to
afl 064/@? P%coag’emds 8Hé¢]9€]®)g &R0 (Phék 5%&1}! A4 41D BRI 9).

MCH 1 ant agoni sts and CB-1 antagoni sts, anylin

PrRPArafien6:S 2-Bromb-11 RRENE 2B A hidphba Dyl @hanons OMOST AL i N
anal ogs, gl ucoki nase actlvators gl ucagon ant agoni st s,

insulin signalling agoni PTP1B i nhi bi tors,
gl uconeogenesi s i nhibit e ntilypolitic agents, 20
GSK i nhi bitors, galanin r Bagoni sts, anorectic

agents, CCK receptor agoni sts,ol eptin,

Ser of PREfops ) ShHR ri 1&!1&10@&‘?‘395}%&6&5/ 465 8 2mdd) was dissolved

?@ﬁﬁgﬁﬂ%ﬁ% el Pt 2 HRObon prsgggd etn
for Hehe prddhe praeipitaéndiselidswas fijered and wpshed wish SHE (2 5 30mk): Bhe filtrate

waebywdntegieina secub aid the tesidse pariitonedisstdeeh wateo (A0MA tadFIOAC (3 x
30&&1&7 e Y ombinéd & qens%ré &{eawMgséb)coﬁéeﬁtrﬁé@ﬁ,e,a@}aland
chro?na?o&ra&aﬁeds tntesrlhc lgel elu‘figg w1tﬂ %E(bgcf li,l]él)\(nalgels (Pll)qﬁ affczr&rhecu%lg }c%t%lﬁund
iDL (b HJrs S BT Aritiis®. TOPRINS. | s | dent i {1 ed

as SNORF25 in W00/50562 which discloses both the

human and rat receptors and in US 6,468, 756 which al so
di scl oses the -19 -
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nouse receptor) if peripherally acting. Al
publications, including, but not limted to, patents
wa@nahepstient application cited in this 30 PCT/GB2006/050031
specification, are herein incorporated by reference as
i f each individual publication were specifically and
individually indicated to be incorporated by reference
Prieparation 7:S2-Butbiny-1g¢imctiolidphthbien-i-ylyetidnoaen Wi | | now be
descri bed by reference to the foll ow ng exanpl es which
are for illustrative purposgs~and are not to be
construed as a limtation of Jth& scope of the present
i nvention. 35 EXAMPLES | s and net hods Col umm
chr omat ogr aphy was carri on Si 02 (40-63 nesh)
unl ess specified otherw se. |[LCVMS data were obtained

as follows: Atl is 3 C18

70 1R gt ety peslorbimg (o Ao LS A B AR 2.0mmeD in
anyyirepsi THHF, (28h) wisslime @ rtiwkled@ap fordhe The reagtion wiixthrelys filtered
and gt s@BrabliimS&SARth THF . @ha diltRrt wds RbeiBitddan vacdlo BndthSrebidue

paﬁltfbgého’@ek’?egl &te?’(ﬁiﬁm%?aﬂﬁ' ]ﬁOA;Eﬁa{@O i‘fﬂa bl grg%l{ i)hase was
ari IVESQ goncepiraesy s il PH TRy MR IOERERY g ics el
withplehO A hgxage (1 1) o affasd dhe &tle qampynd Gx (FRELHAIE G52t HT €H, 9),

7.3%(1H, &)pT.63 (2L m)si. 86 1HNd)es.eTtiHo8)pR.AY (lhd).sati on source
in either the positive (ES) or -17 WD 2006/ 085118

PCT/ 05003 Iiv n es

Pregali s, O irRlee emieale b Ao B ISR cury 400
spectroneter operating at 400 I\/Hz or on a Bruker AMX2
500 spectroneter operating at 500 MHz. Abbrevi ations
and acronyns 5 Ac: Acem/gﬂw ~
2, 2' - Azobi si sobut yr oni DAM  Di chI or onet hane;

DI PEA: N, N - Diisopr op%/I et hyl am ne;
N, N-T avsspepsiom ol aoliee- m,‘/hm%@rm lﬂﬂmraeé? GuN-dirpytipyl-

hy@iroxitinine hpdroGilorid (295 29. daminob) PEREB Yig A 7ootidl yind S{OHE
m&lohydrate ti@ﬁg 1417n|ﬁM61 RONME (BRI wag dded DMEA (Mshmyki 3mimbl). The
re.}i_lﬁtglg E(yl% was st1 ed for %t[ X | rE %fg{g El{éyr&%ggprq XUt wﬁg’__;%;tgfg}lé%ledetween
E@AFHQQB’%%%‘W%T bé‘&? (00mLet: I}FE‘?erléll‘W of Eﬁpélﬁted #¢l the aqueous
phyeeyppaesttacted with E20 8¢ GrroSimlyafsfir waklemg Witly dibitdlsaloth eolut®pnF 1M,
SOBIL) &4 Brind ($0nT8 dheSdinbink®bro@tfic dxtradlS RerIuaipl (MgBE) (erd® 2t
co ceggﬂ&f){n) vakild dlﬂijﬁc&t%g%?he%ﬁlu;%y gﬂ%ﬂr §‘ ncyh;f 1 (eluent:
EAOES Aua D comatung: o (RO | Pl (hetok hdl G5, 746 1k, m),

8.0t @Het), i X1 L H 1 m/2 (E(S 2031709 MY ;iR E T 202 mims
concentrated in vacuo and the residue partitioned

PREIMRGNO MR lindiia Y@t DCM (2 x 30nL). The conbi ned

organics were dried (MSO4), capcentrated in vacuo and

chr omat ogr aphed on silic el uting wth

Et OAc: hexanes (1:9) to mtﬂ% title conpound. 8H

(CDC13): 4.56 (2H, s), 7. H nm, 20 7.55 (1H, m,

7. 6%\’[&11% Anl/lethﬁnga%nésm br@mdezl 2 sgﬂnﬁbn H)tolue%e O?FH(T 12#'1 8ml.) was
adazdﬁg ﬁglﬁié(?neog quSL/]I"BTZcE)) et% 110&%1 IBe%hoxymethyl amide (Preparation 8, 2.0g,

9. 25mmol) in THF at 0°C under an atmosphere of argon. After stirring in the cold for 2hr the
reaction mixture was added to conc. NH,Cl solution (400mL). Extraction with EtOAc (4 x
100mL) followed by washing of the combined extracts with brine (150mL), drying (MgSQO,),
concentration in vacuo and purification of the residue by flash-chromatography on silica gel

(eluent, hexane:EtOAc, 2:1) gave the title compound.
Method B: Methyl lithium (1.6M solution in diethyl ether, 10mL) was added to a
solution of quinoline-2-carboxylic acid (1.40g, 8.1mmol) in THF (40mL) at 0°C under an
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Ca I~ 25 2-Naphthonitrile (3g, 19.6mmol) was

di ssol ved in Et20 (20mL) followed by addition of
wetduglogsaghesi um chl oride (2. OMin Et20, 9. 8nL, PCT/GB2006/050031

19. 6mmol ) and the reaction was heated to reflux for

5hr, then stirred at rt for 16hr. The reaction was
atgerpherhetrrggn: Aflonghreycoqssivsly yhieragimeibatsdene (Hop. y79mmeh and then
afilexd peiotl ©fl10ntih dildDERJdrdbhlorid Beidl J LM, BomLy eradeiadded vndgaigotous stirring.
Tﬂerﬁﬁé‘o{l@ﬁ r RS Gepiaic®, q“urtl(ewm w1ﬂ9®£l§ﬁ@(§(fnﬁ1)%gd hdutr¥ied Qith solid

ri.tied, by chro ogr.a
NWI p%]ﬂ'n]ﬁ wlcc-ué &1 ] purificy tfgé p/?e}flog gf%we {hfe ?]}tlgfon% oun(f g;[QDMSO)
28 Hotinti’8 @H l(ﬂtﬂéﬂéjﬂ m), 887 (I3}, 881 (HL. 1 8(22)+Q1Hq<3) 8.57 @H, dy;
m/ZES") /1 72.70 PSHHPRT #P,34Hhi06 (1 H, d), 8.05 (1 H, dd),
8.47 (1 H, s). Preparation 3:

P BARRLL AOPRAADL Lk R PR A oy |
19. Omol ) was dissolved in THE__(50nL) foll owed by
additi on of PTAT (7.1g, P'§M and the reaction
stirred at rt for 16hr. SB8lid was filtered and
the filtrate concentrat vaeruo and purified on
silica gel eluti ng -18 WD 2006/ 08511
PCT/ S35y e8¢ 8L, B imet) @4&%8%&1&@%3%151195 chiqgide £y
1.52mandl) wére addedproasethtiospf (-QDE13)2-yléthg®ng Glkpajion %, 240mg,
1.40kid1) il iy DEMET0rhI)H: 0%0) undér- 28 Itk okbherdQf.argbn JAfidr 2 PTAT (535mg,
11211819 lf\%_sl’adggdgthg cg%a&]vf ed ﬁrd‘:t‘lze &%uﬂng%x <R Hi?dd B8 an
adﬁjgf)%;elqg néﬂ,glba €€ @1 Y3 _(%%;? agc)l( émé:turgcc:)lr lute Na,S,0; solution

(16%i M{) ZHCBN@)I]I@% Wwpitien E0mLy &/ﬁfbﬁ’ﬂw ¢dchyfuithpr cxtygction of the aqueous
ph5$e4ﬁtliﬂ]10)&c N\ Sl e Blidg aity bemd (emL el Ecﬂﬁlﬂlheﬂrorgiﬁlc extracts

dl d OI N g§0%3ﬁmé&anae&1cé%2ed99w7c§8 ’Puﬁﬁ&%mﬂle WGl by
IR o ! i‘% % ity HORE A1) g e Biple comipgngiy 2 o
o o e o o0 i ot Y, L SO A ENEILD

(1HedyV.RAI(1iHNd)y 488 0l HpdY ni/nES s BELOS, R a9 [M-+3Tie RT -be95vaimn
wat er (30nlL) and Et QAc (3 x 30rrL) The conbi ned

| ¢ th IN NaCH (2
Pr%n%ﬁ‘l,“gﬁilr%‘l"%‘g ﬁ’t;yaﬁ tfa“r%w( 20nL), dri et(JI ()I\(/gSO4)

and concentrated in vacuo. The residue was purified
by chromat ography on silica ge eé uting with

Et OAc: hexanes (2:3) to e title conpound. SH
(CDC13): 3.40 (3H, s), 3H s), 7.28 (1H d),
7.39 15 (1H, d), 8.13 Preparatio

1- TrMé'i#e{S A: A SHIPERSIOR @ﬁﬂ@mymé'tﬂﬁalﬁ@ﬁ &20mg, 133 bnm%bm AcOH
(10 ewas|ti2ated bjth hydvptivemnie-aid €30%h ovAJATIE 026mdl) and then stirred for 30min

at BEA fa&wdmifhyduﬂmlﬁig vi-Eh&iaé alrépatitidn 9,200884..08nfod)a¥Rlded and
thmg( % 4(#%1%&1 fdd 22&%( émol{fglgo?q;he 1valt gl%r}eﬁ% Pﬁ'[lgoned

cbtsen EfAcr{Lpomig agi poncoNaliciekiolution ol dhemygsiivere sepepcd and
the aqueous phase was extracted with EtOAc (3 x 50mL). Washing of the combined extracts
with brine (100mL), drying (MgSQO.) and concentration in vacuo followed by recrystallisation
from hexane gave the title compound.

Method B: Hydrobromic acid (30% in AcOH, 0.46mL.) was added to a solution of 2-[2-
bromo-1-(isopropyldimethylsilanyloxy)vinyl]quinoline (Preparation 10, 420mg, 1.15mmol) in
THF (20mL) at —78°C under an atmosphere of argon. The IPA/dry-ice bath was removed and
the mixture was stirred for 12hr at rt. Similar work-up and purification to Method A gave the
title compound. &y (DMSO): 5.24 (2H, s), 7.82 (1H, m), 7.94 (1H, m), 8.14 (2H, m), 8.21 (1H,
d), 8.63 (1H, d); m/z (ES") = 249.98, 251.98 [M+H]"; RT = 3.65 min.
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the reaction stirred at 0OC for 2hr, then rt for 16hr.
The reaction was quenched with 5% HCl in MOH then

wo b@esgdivent renoved in vacuo. The residue waspPCT/GB2006/050031
partitioned between 10% NaHCO3 25 sol ution (50nL) and

Et QA onL) e _co d organi c fractions were
PrgpPafion [ pmo t rint b VRS on

chr omat ogr aphed on silica gel
Et OAc: hexanes (1:3) to affo®
(CDC13): 2.60 (3H, s), 7.2
7.83 (1H, s). Preparatio
2-Brono-1-thieno[2,3-b]th

thanone (Preparat| on 5,

1 -Thi eno[ 2, 3- b] t hi ophen- 2-yl
400 di
R 3 R BER) S a1y Sl O P it oo
bysaldfhlthléﬂf BRAT 1. 1g¢ %?211113?1} Taﬁ EFa?tH’é Wsp é‘ETeﬂlaf wiferd 61§dhqndh%as
prédipitaeed eclidawed fiNerst euntl wishé WHETHR (Xx zmm) TheTHtaté iwhg contantrated

in SGcudAfd FRIeE BY ErRbislodribhy 36 Wilic qi@ WRSE@DMR: hexanes (1:9) to

il WLGhol DR s DT L 9T SRS (1 iy 72 )
T, 312 8HEebd 2 &l Pn vacuo and chromat ogr aphed on

silica gel eluting with Et OAc: hexanes (1:4) to afford

mfbf L AT PSR i iy ) 7

2006/ 085118 PCT/ GBZOO6/ 05003j |Preparation 7:

2- Brono- | - (4- met hyl napfisra ~gt et hanone 0 Br \ \

5 A mixture of 4-neth cetophone (0. 5qg, 2. 7mm|)

and PTAT (1. 13 3. Omol anhydrous THE (201L) wa

st i rMeylarnaphthylketene (@8 ﬁmmﬂ) Ve dissofyrd in digihyl qgrponate (36mL)
undendh argen awamssphietd and satliura hytiride $602¢linswiueralatil, 2.3 53 §8.8winhl) was
addddmofitawise |o§7ér§b1%mW@§e fesdlioR RiiXtat §@s héated 36 U @ M8 4hh'ien stirred at
rt fo? zékg s%rer:r}t Iv&ahg Ove 1%%%% %n&‘ﬁ% ?de(lgga{n'ﬂ)log@&]g?ﬁée%cd}g (5mL)

W&s@@ mL )L (?aft IQBmPh gf%}%\eqybbmeéﬁ&%aﬁﬁ faptiaag wegp washed with
brmh (Mi),atyeé MgS@p arsl doncatrged inahienoi Hlrp réddugiwah purified by

By am&lida eﬁ&u)tuig%mfﬁtom 'héAdagest (il Hli@ 1.2 pieRAAGNe thie

b e S N G R o

1sﬁol i ne-2-carboxylic acid
rret hoxyrret hylamde O \ N 15 To a suspension of

Prdpigaion, B 2 BEO S obRalR 2 1y S oBis A e gnger

29 7mmol ), EDCI (3.4g, 17. 7mm| and HOBt rmnohydrate

(2.25g, 14.7mol) in DVF (55pL)f was added DI PEA
(10.5nL, 61.3mol). T ‘\’ agsol ution was
stirred for 12hr at rS . 2eteresthe reaction m xture was

partitioned between 20 Et OAc (100nL) and water:brine
(200, 1: 1). The layers were separated and the

aquebNaphtipleaLeyliiasxopropionic teid ethil dsteEP@eralich 13, 5384, 26.1mmol)
waldiseslvedan Irmrgmnﬁb afli édate@ td\NePOPBAT d.823N24, finol) B8 dled and the
e%ﬂgn gﬁé S Qﬁé? 2'HPth‘érP£F‘}1! «g? PnP 198 BleCipfidibd @fili Kat'Rlied and
was[led w1th( HF 30mL) rfqtrate was concentrated in vacuo and purified by
chromatography on silica gel eluting with EtOAc:hexanes (1:9) to afford the title compound.
ou (CDCL): 1.25 (3H, t), 4.30 (2H, q), 5.84 (1H, s), 7.58 (1H, m), 7.64 (1H, m), 7.90 (2H, m),
7.97 (1H, d), 8.02 (1H, dd), 8.53 (1H, s).

-2-ylethanone 30 S Br 0O

O

(=
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concentrated in vacuo. Purification of the residue by

flash-chromat ography on silica gel (eluent: EtQAc)
w@ane/osdiestitl e conpound. bx (DVBO): 3.34, 3. 3BC1/6B2006/050031

2s), 7.71 (2H n, 7.86 (1H, n), 25 8.08 (2H, m, 8.52

(1H, d); ES) = 217.09 [MtH +; RT = 2.79 nin.
PlPP%?pﬁ?'hl-’r drN@ thalay]-pigremnone| et hanone 0\ \ /

Met hod A: Met hyl magnesi um bPgaf~de (1.4M sol ution in

toluene : THF, 3:1, 8nl) 30 added to a solution

of qui nol i ne-2-carboxyli d met hoxynet hyl am de

(Preparation 8, 2.0g, 9.2F in THE at OC under an

at noﬁeyﬁlesapﬁﬁlalawa Bg, 3’6&1@1) wdsidisE A ih Etzbnﬁsﬁglfﬁud‘“% by

ad(2ht1f)n %)P e(:t‘hﬁrlm%@ng i il nhl%l((i< (E bﬁl ?ﬂrﬁfé aﬁaﬁthe? Zf%tlon%1 %fjgﬁo) reflux for
17, ITFI%Wé?P"ByV%@ 9PERS QS‘lefhrﬂélute (AR P0mLy prikthe migityrp healed for a
futther hlr HeldsOwatpr, (20ml) way alddgi®ad yhe migtorecseprratet and extracted awith ®CM
3 &mdnﬂw rihé E&ﬁﬁlh&’l"brgémctfﬁ@tldtﬁ WetblURicl YMgSO4) concentrated in vacuo and

e title

“;}ae Eii;‘mﬁg %él élm 2o RE-hERh ”IR/% flord the t
cohp S LN i 0
8@\16@,Ha@d@é¥ (ES )5 18§@9WWH]1 BT —q2,|37’11@1n| ne- 2-car boxyl iC

acid (1.40g, 8.1mmol) in THE (401) at OC under an

= 1 atnosphere of
Prgﬁﬂgﬁﬂ %(??ﬂ; 2 ri?g@ﬁﬁél&?é% gﬁf&ggot ri met hyl sil ane

(10rrL, 79mmol ) and then after_ a period of 10mn

di lute hydrochloric acid (1M om_) wer e added under

vigorous stirring. The aqueQUs™l ayer was separ at ed,

further diluted with wate Q0nL) and neutrali sed

with solid NaHCC3. Siml k-up and purification

to Method A gave the title conpound. bx (DMSO): 5 2.80

( 3H, Tes stirred F@utiob ldf 1-mpphtlialeel -Ylftepanhg (PEpoAti¢n 1, 3.63,,16.3mmol) in
TI®F @bm{ ] Was filied BrA20(6(3hH6. ﬂﬁmol&arﬁﬁthé ﬂaﬁbtloﬁl)mas stii¥ed af fERRY 16hr. The

0O
e%:?l gmww;q eréﬁTaﬁg gfé ?ﬁdmsﬂ% Ye{ﬂ?f’ﬁ]ﬁ %b.\]) Th ltrzatle was
CONGH rat r@rd%e R"ﬂh 1onﬁi %WF%’IIF:;{ ated sodium
blwmmlymr(@pm@r Thetnompingd prgekigd wiré gmedc(Mgsen)@ed concentrated in
valb 13 2ffbrd the]tltEZ:Uiﬁ]Séu)ldV%r(eD@Iiﬂ e (BH, &, S0(1H,iqR7.60(3H, m), 7.90 (2H,

m)lgqg ﬁP'db%@ yiighhanone (Preparation 9, 240ny,
é (1Om) at OC under an atnosphere
of argon After | hr PTAT (535ng 1.42mol ) was added,
Preparatienc17; a3-Naphthalee-dyl-5.6- (hhsdlr?lnedaze&ll-b]itlngmlﬁ-&ﬁxbeldme
stirred for an 15 additi onal 2hr Partitioning between
Et OAc (100nmL) and a m xture ilute Na2S203 sol ution
(10% 50n) and NaHCCB so|u Fc{p (50nL) was fol | owed by
yeous phase with EtOAc (3
x 50nL). After washing 3] ne (50nL) the conbi ned
organic extracts were d l\/gSO4), filtered and
concentrated in vacuo. Purifrcation of the residue by
f | asto a ohrtiomaf aylapdngsian cslbtideq .08k Bf,€), 8.6mi, 7.28mmol) in THF

(2@1% 6&5&@@%& a&ded an\f&né @-%aﬁﬂtﬁalle%- lcﬁlfm&iﬁ?drm 2,1-b]thiazole

é-“ mm<}l9go§{| Jgﬁar g.‘nc} )(Bli 'r_?alti wa% st1rred
at (‘B@r NHT)(O i 589 z fppol)jvyas aﬁgleLd QU in alglathe (pgctl @@t 0°C
fof Mnkih 11h;en R‘lfor—lGhr JBe reagtion was quenched with saturated NH,Cl solutlon (40mL)
and water (20mL) then extracted into EtOAc (3 x 40mL). The combined organic fractions were
dried (MgSQ,), concentrated in vacuo and purified by chromatography on silica gel eluting with
MeOH:DCM (1:19) to afford the title compound. 6y (CDCl;): 3.55 (2H, m), 4.31 (2H, t), 7.63
(4H, m), 7.79 (1H, m), 7.99 (1H, m), 8.07 (1H, m), 9.13 (1H, s).

A
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Preparation 11: 2-Brono-I|-quinolin-2-ylethanone O a \
Br 25 Method A: A suspension of pyridiniumtribrom de

w@ 4@emgs11d. 31mmol ) in AcOH (10nlL) was treat edp@i/GB2006/050031
hydrobrom c acid (30%in AcOH, 0.26nL) and then
stirred for 30mn at rt. A solution of

Preparation1§: nl-¢7-Ghlorangphthplen-1pppenagtl-ene 9, 200ny,
1.08mmvl ) was added and the m xture was stirred for
12hr at rt. After renoval ofoghe solvent the residue
was partitioned 30 bet ¢ (100nL) and conc.
NaHCO3 sol ution (100nL). ers were separated and
the aqueous phase was ext with EtQAc (3 x 50mnL).

£t tract
dryin 7@‘% RS s B élﬁ?l?@ac Fidedle Lxpfiiof 4 Sfappnatene
(5108c30y 1) in LN GmLp plorhOfe Ydisestiganedfor Himip thengixture was cSoled to
—78 % pnapionlybdhioide B5. Srhly,dB Ghmeib)i veas added df@®Asei TheAesiiting

sulp eﬂﬁmasmntﬁﬂéiﬁﬂ Y ®CTorml bifbre 'Belﬁ § addted &-diBR HC1 (0 3M 300mL)

e a"f"é‘t( ée@a%@ti@% ng ﬁ%‘% a,?rng \95{% Y éx‘él?ﬂéi %/ @% 100mL).
Th e?é@ct?d’&“é? combingdrspedoyith sine é’r"& mﬂﬁf&leﬂ BABP4)-- %entfatwn
folbawdd Wlﬁ@nwddhmdduetﬂyélam shromatognardy ot siticeegh] (ebrent] Béxane:
Et0c/) 10:1) hvd théitledambound. 3nMMSO): fli16 23H,e)) 3118 (ABighadk247.67 (2H,

mg§gg d&?ﬁ) 8 Ir[1)9ts! 3 (ggmgg%s H}P)gk("%@?% 519?&1 [%%;k]'! za)lr = 4.02 min,

8.63 (1H, d); mz (ES) = 249.98, 251 98 [M+H] +; RT

Pmp@aﬁﬁﬂ H:r2-Bramo-WI-cidonesighalen-baDp@asd8me 50031

Preparation 12:

2- Brono-1| - (4-fl uoronapht hal en- 1Byl ) et hanone Br 0 F

4- Fl uor o- | - acet onapht hone (50Qu%. 2. 66nmmol ) was

di ssolved in THE (20nl) fol | oyed by addition of PTAT

(1.1g, 2.92mmol). The reaft ryn ypas stirred at rt for

16hr then the 5 precipita id was filtered and

THE (2. 201 )...
comati el S eatgon s Sl o Bponi T -zz-e‘r%?faﬂ%?%%i gled,
YDpFepan-il jopy(Pgemaragion, 1§, A g8 Stdymmobyip THEX Whilsg ptinrigg at ri for 2hr
thabriight cratgdeasoluiion wasadmymso comthletGd¢cGloGZ&) and 4 piebip{t@tiwasiormed. The

miktudSwihslitere@hrodeh@hlifc bl tHé)ﬁltra?e (ﬁﬂlt&iMh EWAC (3?)01%@) 4nlRvashed

w@ ﬁé@%ﬁaﬁ%ﬁ@ I_!ﬂ'it (1 -0 1%0&]1“ onl 2 aC| %F %?%1@# Me%%&fmdo 0
coei?ntratlgn(b’l vacuo, Secﬂ’étﬁ %&?P lfféF‘cﬁﬁQH(gBtﬁe the gﬂql‘fﬂ‘ﬁ?ﬂmd On
(DMBO)d1.88 GiHy é)sl 549ﬂ (H{ eID Hya7-CHr(Bdal, 8. 12 50Kid), 8.20r(tldrd)a8:31 (1H, d),
8.47 @HNs)phgEphenes anpMspp RM=-Aydmigle (60% i n i neral

oil, 2.35g, 58.8mmvl) was added port i onw se over

10m n. The. re ion evva,s thOCf Ahr
iRt 70 ks 2 grdigidral oo arirearbaladhyae

renmoved in vacuo and the residue partitioned between

AcOH (5mL) in water (200n) fand Et 20 (3 x 100nL). The

conbi ned organic fracti ons wexeswashed with brine

(50nL), dried (MySO4) apd condendated in vacuo. The

resi due was purified b rra't'\g,gr aphy on silica gel

eluting with Et CAc: hexan€és 9 to 1:4) to afford the

tit lf—Bromo-3-naphthalen—2-y1—5,6-d1hydroimidazo[2,1-b]thiazole hydrobromide (Example
11, 4.0g, 9.7mmol) was suspended in THF (50mL) under an argon atmosphere and cooled to
0°C. Ethylmagnesium chloride (2.0M in Et,0, 14.6mL, 29.1mmol) was added and the reaction
stirred at 0°C for 1hr then rt for 1hr. The reaction was cooled to 0°C and DMF (3.0mL,
38.8mmol) was added. The reaction was stirred at 0°C for 1hr then rt for 16hr. The reaction was
quenched with saturated NH4Cl solution (50mL) and water (25mL.) then extracted into EtOAc (3

x 50mL). The combined organic fractions were dried (MgSQ,), concentrated in vacuo and
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conpound. bH (CDC13): 1.27 (3H, t), 4.12 (2H, s), 4.24
(2H, q), 7.58 (2H, m, 7.88 (2H, m, 20 7.96 (1H, d),
w@2@8/08it3 m, 8.45 (1H, s). Preparation 14: PCT/GB2006/050031
2- Br ono- 3- napht hal en- 2-yl - 3- oxopropi oni c aci d et hyl
ester 00 CO/ Br 25
pugfipghphehiemategraphy po sliepaehelaiieorithcMeRH P ply19) sasaford the title
co(@omdarsa((tmh)iam @13 1), 4. 62 Hmy 7)54 (W& S1dY 17354 @21 an), 7.4 (2H, m),
8@—@1{(1419@@16)(1 cooled to OC. PTAT (9.82g, 26.1mmol)

was add ‘he reaction was stirred at OC for 2hr
t hen at rt for 16hr. The FlJreC| pltat ed solid was
Preparationndil: shitf-Figaronaphthplenr 1-yDprapansl-089n1 ) . The filtrate

was concentrated in vacuo and purified by 30

chr omat ogr aphy on silica gel®stuting with

Et OAc: hexanes (1:9) to affegdMNhe title conpound. bH
(CDC13): 1.25 (3H, t), 4. @@ q), 5.84 (1H, s),

7.58 (1H, m, 7.64 (1H, YO0 (2H, m), 7.97 (1H,

d), 8.02 (1H, dd), 8.53 (1H §). -22 WD 2006/ 085118

PCT/ Gﬁtﬂlﬁ&l&}l that¥n€ PR, & BMdI) W2k dissolved in EtO (10mL) followed by

QP Bﬂle tO\ ézm / Sé ol) a dthe reactlon was
eﬁf’ganéé}&%%jd g‘ as QIEQ%F%F ‘é‘"‘ érﬁg %“s‘?"&ﬁ‘ft"d into

DEMI (3 P<|4§@LI thmmeatozgamcf@cmyls aeeg drlh‘é(MMi iconeetieatadanl vacuo
ant] @urifedd| Uy)ChlfoﬁfatogﬁpHy7<’ﬁf silichlgel dl@ing briith EtOBGhdxhfes QU Bffekd the title

S e A 0

EI(—]I xtracted with DCM (3 x 40nlL).
The conbi ned organic fractions were dried (MJSO4),
Prepanatiod 221t BBromo-V-{4-flaorenaphtialén-i-yhpirdpyn-ttohe mat ogr aphy
on silica gel eluting with Et20 i so-hexane (1:19) to
afford the title conpound. bHs{CDC13): 1.27 (3H, t),
3.12 (2H, q), 7.58 (3H m, ol R0 (2H m, 8.02 (1H,
d, 10 8.61 (1H, d); mz (EY) = 184.09 [ MH +; RT =
2.37 min. Preparation 16:
2- Brono-| - napht hal en- 1- ylSqgspahone Br 0 Cl1~\ [/ 15
To a stirred solution of 1-ngphthal en-1- yI propanone
(Preparation 15, 3. O% 16.3mmol ) in THE§
addelt(pperonaghtbglen-1-3nqpasr - O%Hr"'?ﬁé“‘}nezéc $Qgn 1 gmol) was
dissplived ied TH (SO L ¥ apd cdd@dént to 0TS TAT&d #,d6.3mimol)uvas aderd and the
redokibit ﬁlb@&e Qtﬁﬂadtahﬁ férabhd THER dzay\ﬁﬁdaedTaHEw@&ea wil rm)F (2 X26mL).

Tﬂe'dl&aft tré‘t@d“z%ﬂ{é} %k&fﬂ é% r%_iﬁéfﬁtgﬁ\ &QEen égﬁn

Qbéﬁg E"o‘?"&t P’c?ﬂ OKgS‘E}Fr{f;c“% crg éﬁﬁhe &LS’F ﬁu li&d““
(M/@Oe) ghmmﬂra(ed/gsmyo and pudiGeddeyrehroatategraphy czosm@cggkplutmg with DCM
to affbraniet titlRQompdund. GQUPDOKY 1.99EH, AHEBS)1H,2p,0. 1(83(h'H i), 7.63 (1H,

m)(';)ﬁogﬁi"m)qhz(ﬁﬂ%)(s?’ﬂé (M a), 87599(?H &1 m, 8.06 (1H,

dj. "Preparation
3- Napht haI en-1-yl -5, 6-di hydroi m dazo[ 2, 1- b] t hi azol e- 2-
Prepargtioni2diylcNapht alen-l-ylbutan-l-one

gv
1-Cyanonaphthalene (1g, 6.5mmol) was dissolved in THF (20mL) under an argon
atmosphere and cooled to 0°C. Ethylmagnesium chloride (2.0M in Et,0, 9.8mlL, 19.6mmol) was
added and the reaction stirred at 0°C for 1hr then rt for 16hr. The reaction was quenched with

IN HCI (40mL) and extracted into DCM (3 x 30mL). The combined organic fractions were
dried (MgSQ,), concentrated in vacuo and purified on silica gel eluting with EtOAc:hexanes
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s N 25 To a solution of ethylmagnesi um chl ori de
(22.OMin Et20 3.6nL, 7.28mvl) in THE (20nL) cool ed
WO 200008as added PCT/GB2006/050031
2- br ono- 3- napht hal en- 1-yl -5, 6-di hydr oi m dazo[ 2, 1- b] t hi
azol e hydrobrom de (Exanple 4, 1g, 2.43mmol)
(1 dbforaTiorbibe Elaperpourinidn (C): 1 5 (6 Ao R, S04 @He 748 -
7.8t (3B, Gr87 220, m)DRBR (101, d5 8157 (B, dL.nmol ) was added over
5mn and the reaction stirred at 0C 30 for 30m n then

rt for uenched wth saturated
Pigpgredintf A e s SR R PR "t hen” ext r act ed

into EtOAc (3 x 40nL). The conbi ned organic fractions

were dried (MySO4), concentr gt ed in vacuo and

purified by chromatography Osy ica gel eluting wth

MeOH: DCM (1:19) to affor Q. title conpound. bH

(CDC13) : 355(2H n, 4H t), 7.63 (4H m,

7.79 (1H, , 7.99 (1H, ¥, .07 (1H m), 9.13 (1H,

S) . ﬁﬁaphaﬁlem ﬁﬂﬂﬁ( 118&1(1:&138%51@2@9% @591@%1) was dlssolved in THF

(2‘;‘ 619&0%8% PT T ol) was added an(;g stlrr d trt for
oro
meﬂp ‘LWP%@“’( #ﬁb‘? byd aﬁlﬁfateavas

cogesntnatpdin vaguoand ﬂk@«rsmapmltlraké h@we@ V(a@er HPmI3end Esic)(2ixn
40R(D)] (eQotbinéd orgabitGrachbrseverSwashéd With brivie (20HTL)Ndricd €MgSO.),
comeﬁﬁé{{:@in%&o%ﬁ@k el By cﬁrzﬁg %%‘gﬂ’n%ﬁicg Eeluﬁﬁ thﬁ ﬁﬁ)Ac :hexanes

5 3

093ttt G5 0 oy 2 Y PISBRL Do a0, ettt i, 16
(THoeeP 007 -6ff (3H: &), 480 (Z1d, mhB.030dhid), 8.47tHE d)-ayers were
separated and the aqueous |ayer vvas further extracted
PrhAatibd S0 Niéen 1-i-n£ﬁlinhen-1 hatfxi-bRCL S were conbi ned,
l%she d wth brlyne gnd dri ed (MS™) .
Concentration 10fo||ovved urification of the

resi due by flash chromatogr on silica gel (el uent,
hexane: EtOAc, 10:1) ¢ itle conpound. 8H
(DVMBO): 1.16 (3H, t), 3. , q), 7.62-7.67 (2H,

m, 8.07 (1 H d), 819-8721"(2H, m, 8.62 (1 H s);

n z {-EgnomapRth8le](1§,udrfjmql) W& dissdlv@Pin MHF. (2017 )amderaniacgon
atrh&sphere BLEd®BIel 1o 0PCCRbIYMA Mﬁﬁ*bﬁﬁn&e @2Y0M RIEUERD:8ML; §96nmol)

wéls%gg 8 a{l&) thgrea%on%rreci at fO (i égﬁ]— n ft %}9611{5}']1%%%9 + ngaq%enched

wigh 1 HGHEIL) B cxopried P (3 xg0mE ) 3ag corabinsi o fepons
weTeiri¢dIBIEP.), stihicdngrated ir vaciorayd atirified by shrofiatograplipeorinilicg lgel eluting
wit BYORR:hSgdnkd (1 O tovEordth8Bed coapdimde 5e(QDAgCRONIHZ &2 35 d H, m),

§a ' f4d her gd
Sl A A e T O e O R E S
(300m.) and washed wth dilute Na2S2G3 sol ution (10%
Prepymation 261 3-Brnomee3- @:Mhlpaplmhslpmg-y{hw?mand
concentration in vacuo, d by recrystallisation
fromEtOH gave the title cOrs Z

Z’*QJ

3-Methyl-1-naphthalen-1-ylbutan-1-one (Preparation 25, 0.36g, 1.7mmol) was dissolved
in THF (10mL) and cooled to 0°C. PTAT (0.64g, 1.7mmol) was added and the reaction stirred
at rt for 72hr. The solid was filtered and washed with THF (2 x 20mL.). The filtrate was
concentrated in vacuo and the residue partitioned between water (40mL) and EtOAc (2 x
40mL.). The combined organic fractions were washed with brine (2 x 20mL.), dried (MgSQO,),
concentrated in vacuo and purified by chromatography on silica gel eluting with EtOAc:hexanes
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(DVMBO): 1.98 (3H, d), 5.94 (1H, q), 7.67-7.71 (2H, m,
8.12 (1H, d), 8.26 (1H, d), 8.31 (1H, d), 8.42 (1H,
WG 20060831 ES) = 298.94 [M+H] +; RT = 4. 12 m n. PS&I/GB2006/050031
Preparation 20:
3- Napht hal en- 2-yl -5, 6-di hydr oi m dazo[ 2, 1- b] t hi azol e-
(19 forslorkihe Hide coglpomqldSSH((\‘,D Iony-13 BH, d), 1.24 (3H, d), 2.53 (1H, m) 5.03
(18; By DADEBE M7 EHan), 26§ (5 nD; T8NGEL m), 8038 11a] B, 846l Hhd).
azol e hydrobronide (Exanple 30 11, 4.0g, 9.7mml) was

nd THE n n .e and
PERRREG £ suthioiamadmites L PRPolf afdR R SV ER AP RS &
14.6n, 29.1mmol) was added ang the reaction stirred
at OC for Ihr then rt for |BgNIhe reaction was cool ed
to OC and DMF (3. Or., 38 _8nppl) was added. The
reaction was stirred at @ | hr then rt for 16hr.
The reacti on was quenched saturated NH4CL
sol ution (50rrL) and water €@25nmL) then extracted into

= O d b --J; BnGio 0k feres SAALG il BARIGHS No-
e o AL IO s ot O

170mmenthverg pddsa y‘\ﬁm 5§1iln| ERGI (¢ 8bg. &l Gmmaqhlyvagiaddedadie paption mixture
stifrdd dt9) urider aagondo1D6hh) Fhé sdlveat waaerpowed th vdokd {ndiKsl@)) partdioBed

befvideh wmer 1803b) a(na 'Etom 6 x 100thL§. HiFe cslﬂﬂmed7or§a4uc( bbe W dried
(1ng§§ § =mr r) 5 in vacuo anii puhﬁé(ri) By c%romato%rap y oOn silica gel eluting with
E@Aevlﬂwrlaﬂr Driapfifed teditle sorgnoppd. oy RD101BK 842 (1, jbr §), 51 (1H, m),
7.6 (@Yad)o7 .48 (2H, on) chEnihtihd| @3e(1HL d)g, 5. 8nmol ) was

di ssolved in Et20 (1On.) followed by addition of

Pighs cth!]e re§(5‘tfﬂl&r*3{1§rht 5 n(_fg@/lliogan_lf_t 20, 2.9nmL, 5.8mol)

action Ux for 16hr. The
reacti on was quenched with 2§ (20nL) then
extracted into 10 DCM (3 x 40fL). The conbi ned organic
fractions were dried (MyS ncentrated in vacuo
and purified by chromatog n silica gel eluting

with Et QAc: hexanes (1:9) tqg afford the title

compound. bH (CDC13): 1.29 {SH, t), 3.08 (2H, qg), 7.16

( 1H, A ajrred Bolgtion o |§-chigronaphtigdene4lt¢arbekylic apidgetifoxynethylamide

(Piparatidn1H, 0.689g, 3 3li)(aiidHI HE ) 50md wak equdedat DWundeér an argon
an%oﬁﬁé}g%tﬁy‘l& EdidtR bRARRN B 0RY ﬁrE't b, 110l P5 GRABY Was Qcﬂl@d dBpwise

4- FI h hal | -
ond 1 1 4 it %Bam@% e, 1.t 5 QY S A and e
reaefipn §tehph rt fong f'er@@t {Ige cﬁ@cthnw aqidifigdyyith qagc FHAPmL) in
metBsob@d o) auddotdestradid in eand. The revidat waepastitionedbbtwéen mtater
(16(9ﬁL)Ja§&1 EtOATJt@ xﬁ@bﬂnﬂ? waécémﬂlﬁe%eggn@ ﬁsﬂaswab&%dwgboBHE
cogceaé%tﬁcp n v21cuo &ng SunfJ efiti)?f cﬁrgm\éYggr efh o% 1ca ?él %91{1% EH?AOQ hexane
ag mve(tbe Stﬂes‘@mlz?un TRe (i heyGh Qa%?%@ﬂa ak {8 AL W 263 (2H,
m)dSB €L, i), 84§ ELD, {48 G(H2DmL) dri ed

Preparation 29: 2-Bromo-1-(5-chloronaphthalen-1-yl)propan-1-one

° Br

(JC

Cl

A mixture of 1-(5-chloronaphthalen-1-yl)propan-1-one (Preparation 28, 0.13g,
0.6mmol) and PTAT (0.25g, 0.66mmol) in anhydrous THF (10mL) was stirred at rt under argon
for 48hr. The reaction mixture was filtered and washed several times with THF. The filtrate was
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(MySAM), concentrated in vacuo and purified by

chromat ography on silica gel eluting wwith DCM to
wa@bdoenssiihe title compound. SH (CDC13): 1.98 (B&H/GB2006/050031

5.36 (1H, q), 7.18 (1H m, 7.63 (1H, 25 m, 7.70 (1H

m, 7.92 (1H m, 1H, d), 8.59 (1H, d).
conve@ts@wchmuvewom‘mgianmlpm Wasrpartitignad betyeen wejpie(190mIg@nd EtOAc
(3 k lmmhp maptinitdded exatic Phasé wandndd (Ma8eo.,) déonssalratedlini vacubtdind

Odvby chebiRtRSeraby Bh SRl eﬂ&lﬂ%\ﬁfﬁoﬁﬂ%ﬁﬁé’g‘i‘@) 1%githe title

Eth [ Q
%nd”%?gfﬁ S L S M AT B .
8310(11HHLPF HeRL A} for 16hr. The reaction was quenched
with INHCO (401L) and extracted into DCM (3 x 30niL).
Prip#irafioiT80: $65lustofAglitkalén e EdrPEXS 1i¥a¢iE@ metiox PlcthMa Rt |

concentrated in vacuo and purified on silica gel
eluting with Et OAc: hexanes -25,WD 2006/ 085118
PCT/ GB2006/ 050031 (1:4) to afor@I the title compound.
8H (CDC13): 1.05 (3H, c*zH‘ m, 3.04 (2H, t),
7.48 - 7.71 (3H, m, 73 ,nr),798(1H d), 8.57
(1H

BT n%sollutlﬁn gﬁé ﬁ%?r%n nfﬁ‘hqmoc acid (1,13g, 5,9mmal) ig DME, (10mL) was added
N 9 dimpihy hydrerylamig @é@&ﬁ-‘?{naneH@Br Oeat %ﬁoli and PIPGH¢3.2mL,
182n@notp Aftemasin ERGIA(l gl 7i imnidHEvas(ad@adiand thedeaciiml reidturastirred at rt
un@ée-argdhAdr Kk @ﬁ@sol@n%‘?&ﬁo%@%z WeEeshd IdedidiR phidihcd ®Btween

ARG U R et e LRIV 0
°°R%?§tr"’]e!‘- e’édﬁ‘g‘éﬁ?‘g Brdtd oy CVQ’E‘EFSgT 1© éfé!leli‘&%g with EtOAc:hexane
(1gatotgivel thortte dompowendn SwkEREL) AEN(3H, and SE(BS), 721 K1H, m), 7.48 (1H,

dd4.0mdo) 21, ¥),g.qmij g d.2eqggRr).c fracti ons were washed with
bri ne (20m_) dried (MgSH), concentrated in vacuo

and | chr on silica gel eluting
PegpiTAE Had - e PRI AP Ang he ¢ (1 e

conmpound. 8H (CDC13): 1.15 (3H, t), 2.20 (1H, m, 2.33
(1H, m, 5.16 (1H 1), 7.50-°7.65(3H, m, 7.89 (2H,

m, 803 (1H d), 8.47 ( . Preparati on 25:

3- Met hyl - | - napht hal en- 1 n-1-one 6S, 1

1- Cyanonapht hal ene (| g 6. 5nmml ) was di ssol ved in THE

( 20nEithylmaghesium ghlaridro@. Mmﬁtzﬁaééhé{ &lmmel) weodddetl drop Wi to a
soluﬁ@tbblﬁ@ﬂﬁﬁi@ﬁﬁﬁhﬂéﬁe@&fﬂoﬁﬁlc(ﬁld@éthd}kyﬁbtﬁﬂamﬁle @Prbparation 30, 0.18g,

5 (?tgm@rﬁnw‘ 5%% Q%g? qﬁ%ﬁgn g.rggn %ér? gTh%tréaEt'icﬁﬁlé%{él eo\gas warmed
o ap Stfff\‘fdkﬁﬂ b . o e W S 1o 2 e omL)
antfigencerfratadrire thcae Bameslting spdidiwss partitigned befwpeadEtORg 01 100mL) and
wat@ {00 ATHe dombinydergahieghesepisidtie MESO.); bﬁrmaf&tamgrzﬂmyo
aﬂ%f rthé fife DRlpoldutsl; (GDCIY: 1 Ao dﬁ C3, *ﬂ@;@ﬁ?f 7(3_3, t&)07 50 (1H,

ad} ;3@ (?I{ABEL“%’ 6%‘5@%@?@@ L 7.62 ( 3H rr)

7.83 (1H, d), 7.89 (1H, d), 7.98 (1H d), 8.56 (1H,
Praparatibly 3% 2rBriomorl -@G6lluoronaphthalen-2-yl)propan-1-one

2- Brono- 3- net hyl - | - napht hal en- 1-yl butan-1-one Br 0

(o]

JIT T

A mixture of 1-(6-fluoronaphthalen-2-yl)propan-1-one (Preparation 31, 0.84g,
4.0mmol) and PTAT (1.72g, 4.6mmol) in anhydrous THF (10mL) was left to stir at rt for 24hr.
The reaction mixture was filtered and washed several times with THF. The filtrate was
concentrated in vacuo to afford the title compound. oy (CDCls): 1.98 (3H, d), 5.44 (1H, q), 7.36
(1H, td), 7.51 (1H, dd), 7.88 (1H, d), 8.00 (1H, m), 8.10 (1H, d), 8.57 (1H, s).
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\  3-Methyl -I-naphthal en-1-yl butan-1-one (Preparation

25, 0.36g, 1.7mmol) was dissolved 30 in THE (10nlL)
wapaheogsiied to 0C. PTAT (0.64g, 1.7mml) was apiedB20vd/050031

the reaction stirred at rt for 72hr. The solid was

filtered and washed with THE (2 x 20nm). The filtrate
Prgparatiomdt: éritonoagphthalonec2rearhpxylic peidr esi due partiti oned

bet ween water (401L) and Et OAc (2 x 40nL). The

conbi ned organic fractions were@washed with brine (2 x

20m.), dried (MgS¥), c &g in vacuo and
purified by chromatograp ilica gel eluting with
Et OAc: hexanes -26 WO 2606/°085118 PCT/ GB2006/ 050031

(1:9 sﬁrﬁéd&ﬁlh@érﬁof%%uhé-ﬂn@miﬂr(d 14017 03y watdr A8mL) and
co(né3 i OmL:B c&o@e‘d 10 ‘)C Al Q%\?lu(ldﬂ‘bf SE.\ am it (L 1 (ﬁiﬂmol) in water

7
(1%1]?)2 pwdie E!k ? tloa)o?cop g[%fle én's 73(42d_|nimol) in

cogc. Gl 6 'ghQ"ﬁ‘ay@ @édqd_pgﬁqo@‘(gl,gg, [Tihe re&gt;o@ mixture was diluted with water
(400mhI)axy soirted Yore30imite The pretipitatedSolid wascollecsa bytfilpationfwashed several

tinmss SHth Qs an&@riéhtt@ﬂf&d aeltitle Cdmpbafd. &2-OVED))7. 63’1(1ﬁ'\/Ed) 8.03 (2H,
964@ thyl hydroxyl"am ne (0. 53¢, 5. 1,
39, |) and DI PEA (2.9nl, 17. Omml)

wer e added After 5mn EDCl (1.35g, 7.0mvol) was added
Prapat-atitwe34: éaClhiloxmnaphthilemec2-caaboxylie ceid imathoxymgthylaaridon

for 96hr. The solvent was renoved in vacuo and the oil

partitioned 10 between water (bOOnL) and Et QAc (3 X

100nmL). The conbi ned or gagiaphase was dried (MgSHA),

concentrated in vacuo @o fi ed by chr omat ogr aphy

on silica gel elutingc f tOAc hexane (1:1) to

mj,

af f ofh {oNfioh bt é- ﬁll&eﬁ%ﬁﬂiﬂgne-ﬁ&r tl&ﬁﬂv '35 g,
i 1? ‘rﬂMg Jd;d? o9 %11<g %.}gﬁeéh hryg{oxgls 2ib.74p 8mmol) { FroBt
(1D8g, §m@ﬂl)cﬂn6 29mipoh) A figs Am EBRE(2.0g, 10,0mmgl) yas added

an@theAeation maxthrs inrIstﬂ iatonh wider argon for 24hr. The solvent was removed in vacuo
ana elbsidue paiédea |b@t%eﬂ Et@%rc lox Y 00rkL)3Rd Qater (1 (%OOmL) The combined

or%%ifm gﬁ%cf(ﬂv% 4) ooI er%%}titﬁa%éig?w%é "l%e§ fiue %as(sd]&mvedm

EtQ én \Ezts org@lcdwqr Wagvgs@ed with sodium
hydroRide (2N, Smin) cyrled\ﬂ\ég%dd el q@n@ptmtsem 20cuanielafbard thedide egmpound.

er(CDbm 32AMBH, W I6IT8H, $5,t7AM-l (MBOdH9,S7. 9304y, enyishe (4, 3,
.6nmol ) was added and the reaction stirred at rt for

furt 2 The .react was C|d|f|ed wi th conc.
rﬁmratls-h% 1R D RN AD oA @B hcent r at ed i
vacuo. The residue was partitioned between water
(100M) and EtOAc (3 x 100Or). §he conbi ned organic
phase was dried (MySO4), ated in vacuo and
purified by chrorratogra silica gel eluting wth
Et OAc: hexane 25 (1:9) %o give the title conpound. bx
( CDGA 8Yrred Bolpgon Flé; chioronaghtlidene 2Harbgxylicacdlgngthidxymethylamide
(PFepﬁatu(nZﬂ 1.84), 7.4t abd FHHF @I0mI§ whé cdoldd. to 09C uridlerdh drgon,
atrngz 1 éngﬁmg ghlgfde%ﬁlglrﬂ?]i 20( “57191{]' B%ﬂfi‘cﬁi‘m%ﬁ&r (ﬂ'Olese and
sti t rt op éﬂn' he reactlon mixture was acidified with conc. HC] (5mL) in methanol
(40mL) and concentrated in vacuo. The residue was partitioned between EtOAc (3 x 100mL)
and sodium bicarbonate (100mL). The combined organic phase was dried (MgSO,) and
concentrated in vacuo to afford the title compound. &y (CDCL): 1.30 (3H, t), 3.14 (2H, q), 7.51
(1H, dd), 7.82 (1H, d), 7.90 (2H, m), 8.08 (1H, dd), 8.46 (1H, s).

Preparation 36: 2-Bromo-1-(6-chloronaphthalen-2-yl)propan-1-one
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Br \ \ C 30 A mxture of

1- (5-chl or onapht hal en-1 -yl ) propan-1-one (Preparation
w@B300608s13gy, 0. 6mmol) and PTAT (0. 25g, 0.66mMmoPJT/GB2006/050031

anhydrous THE (1Om.) was stirred at rt under argon

for 48hr. The reaction m xture s filtered and washed

several tinmes with THE The filtjfate was -27 WO
2006/ 085118 PCT/ GBZOOG/E@@)&(ﬁcentrat ed in vacuo
giving an oil which i olfed between wat er
(1 . and_FEt The conbi ned or.g C
bhah TUEGe dF e gl R DB ot (PGS ahebs:
6.40mél) aedPTAT e rvsinerael hpraphysinous THF 40mle)l was Istinrddrag rtwinden argon
foE24BAThB eseitd nhittudkSyastfilie@d wial théisolit iviakied s&@fﬁpames:lwn}bﬁ{F The
fitfr§tPGA Sthen dongehtrbealin \%luo. ¥n ésiﬁﬂ%as%)mﬁe?d g{gphy on silica
SPGB

, (.89 , 3
gﬁlﬁmﬂw&@ o a 4 K B Soapapie OF (i, 0,
1 Wet’ AbY DN YBABH ), Il @, &D.8.55 (1H/5)10 To a
solution of 6-fluoro-2-naphthoic acid (1.13g, 5.9mvl)

Pl‘ega@ﬂ):n 4. %ph‘fmenaﬁ Qtanl-\i»-(ﬁedl met hyl hydr oxyl am ne
58g 5. 9nmol) 0.80g, 5.9mmol) and DI PEA

(3 2m, 18. mel) After Sm g, EDC (1.47g, 7.7mmol)

was added and the reaction m JYture stirred at rt
under argon for 24hr. @@ vefit “was renoved in vacuo
and the residue partitie#edFbetween EtOAc (3 x 50nl)

an d éy‘fmi%ngs%rt}l‘ thoéme % Bfgfm g5l 6d3 gmgag]%%mgls wﬁg a(igg%drg wﬁg toa

Sﬂslt.{ig hutiop gF ZpeRhthopitde (1 %66@@8%?&29 let it e iR
atfridsphgre.tThe geavtdontwes wairhddgo cant stirred .forGghy TOR&ion asiidified with
HCREM, $ImL)% n5 Corlcdtkated kn vabusdth afibid thmtle czg&m@l Bl (CDT)): 1.06 (3H,

P
D3GR AT o el e e Bl R o
) Et hyI magnesi um chI oride (2.OMin Et20 5.5,
| ol ) was added dropwi se to a solution of
Prepdration 381 2 @Yokl e Rgphthatéar- D olbyitancl -afel d
nmet hoxynet hyl am de (Preparation 30, 0.18g, 5.QOmol)
in THE (50nmL) at OC under an g@rgon atnosphere. The

reaction mxture was warged 28 ta rt and stirred for
24hr. The reaction was @@ ied wwth conc. HO (5nL)
i n methanol (401) and ent¥ated in vacuo the

r €S UA hiifire %Pih&bh\flﬁﬁ:n@%lﬁdt&d QG&C%P Sr‘é,\ﬁ‘&lrMEI S8 6 QMI) and PTAT

OGPl I e S A0 el s Sy % eation
mixREe Vst ﬁl@reé@ﬁsb@e ﬁqu vgspe(d@g@]_ag ,;1meg_wgb T{{g 1_"[ hetfyltratgwg_slponcentrated
in (v@ddp giyjng arsoBBwhithwas phirified by Chrérhdtpgraphgton sificBgel €lbtthg whth
EOAS fiekahé{(1:19) to SoRBihé fitt coblpouttt. 48 (€BEL): $h4 (330 1), 2.23 (1H, m), 2.30

(gl P3| R, 781 artom. 702 (B, m. 8O0 (IHL ) 08 (1F, dd) 8 SG,1H, ).

Preparation 39: Benzo[b]thiophene-2,3-dione

[0}
o
S

Ozxalyl chloride (3.8mL, 43.0mmol) was added dropwise to a stirred solution of
benzenethiol (3g, 27.0mmol) in Et,O (20mL) and the mixture heated under reflux for 1.5hr. The
solution was cooled to rt then concentrated in vacuo. The residue was dissolved in DCM (50mL.)
and cooled to 0°C. Aluminium chloride (2.3g, 32.0mmol) was added portionwise to the reaction
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FBr Y Amxture of

1- (6-fl uoronapht hal en-2-yl ) propan-1-one (Preparation
w@190608894g, 35 4. Omol ) and PTAT (1.72g, 4.6medy/GBR006/050031

anhydrous THE (1Om.) was left to stir at rt for 24hr.

The reaction mxture was filtered and washed several
mixfuseandhe selutipchepted under raflyr forias The sphtion e eaotpditgtpad pryred
ontwicafThe begatib iyéri was eeparargd and dash&sucCdXiXledy with sdhdateBidueous
soilim bicaftfbndid Ho 'g?mﬂihwﬁteﬁﬁomhﬁhndtbﬂhe (1601§Il) (rﬂé‘br qored Lajez w8 dried

s
it tacd s b o boat R gihe B i
wigetonassBeradthy Hiirasire loaffost he ks sompaendy 5@ COSkx 138 (4 1), 743
(18] )A7.30 (1H; od7.80(1H; don of 6- anmi no- 2- napht hoic acid
(3.14g, 17.0mol) in water (10nL) and 5 conc. HC

SOl Mt of sodi um

Pisppalin I e Rk ol AR QU RS, D) 25" Rdted

dropwi se. After lhr a solution of copper(l)chloride

(3.36g, 34.0mmol) in conc. HCNH(I O1L) at OC was added

portionwi se. The reactio ture was diluted with

wat er (400nmL) and stirr ¢ oiN 30m n. The precipitated

solid was collected by fiTration, washed several

t i MEFo a\dtirled waiitedn oaad]zatlb]tmdpﬁeﬁe-aﬁfcmmd (RrBgardtioh BS, 0.73g, 4.4mmol)

in %BHB& q1yd1%liidé 6 ﬁﬁnl( leds a&f@l h cﬁogeﬁ g(n%klde (31-)% smlume

ara

d?ﬁ’a"&%ﬁ mfl én]des(tlﬁre% 5(11'%8 Cprgbqltate was Ac‘rollected by filtration to
aff?éd%t&%ﬁémwywaim%éw@a) éﬁ2(1 b9 123 (HHSw 84 58 2o m), 7.97 (1H,
d)s.en(id dnapht hal ene- 2- carboxylic acid (Preparation 33,
1.65g, 8.0mwl) in DW (I1On) was added

PrpiaP S DA SubanibS N Tel i n enci

(2. 0g, 10.Cnn0|) was added and the reaction m xture

stirred at rt under argon for 2&hr. The sol vent was

removed in vacuo and the agsi{due partitioned between

Et OAc (3 x 10OnL) and wat [®OnL). The conbi ned 20

organic phase was dried ( oSCﬁ) and concentrated in

vac € reS|d was di ssol ved i n 0

%Hl‘%?ﬂ’l-féf’le( a\id 0513‘}?@)“‘1 M (B’F’Q%fﬁ‘i“i? a?,gg, &5&1‘“0% was

dimls'ﬁbm phpsphorgoelylehorite/d Pk ad°C.orgrmedieiry thergheated under reflux for
3h. NS E¥lyentves RMBCATH Patiie and the regidukOpakt@iondd twkeh e water (WOmL)

anﬁ %E@&éj QIOOHR ”l(h%ﬁi}led o ﬂhgé_el wa?»)drle d‘t?’éﬂ’d céﬁcentrated in
vaﬁ;fo tB gﬁgl\rfi ﬂbeﬂqg;ompound SH . (;)37 (%11[ r(n} }g’ﬂ(\? d% 58 26 (1H, d).

1- (6- Chl or onapht hal en- 2-yl ) propan-1-one 0 ClI A
Preparati@n4 R d - Runze]d]isthibzot-Blylpropaphbhal ene- 2- car boxyl i c

aci d net hoxynet hyl am de (Preparation 34, 1.84qg,

7.4mmol ) and THE (50nmL) was cool,ed to OC under an

argon 30 at nosphere. Ethyl naa iumchloride (2Min

Et20, 7.7nL, 15.4mmol) was~adgded dropwi se and stirred

at rt for 24hr. The reactli 9J I xture was acidified

with conc. HO (5n) in méfhahol (40nL) and

C ONCEhf1magmstuin bronsigiQ.0M REEHCE DisIhhE, WVBBmPH kvab ddded @@pwise to a
stih'@& YSpition a%&o[ﬁﬁsoﬁﬂdzo%}bonitﬁle (Preparation 41, 0.39¢g, 2.5mmol) in Et,0
(20mL) at 0°C and stirred for 24hr under an argon atmosphere. The reaction was acidified with
HCI (2M, 15mL) and concentrated in vacuo the resulting solid was partitioned between water
(100mL) and EtOAc (3 x 100mL). The combined organic phase was dried (MgSQO,) and
concentrated in vacuo to afford the title compound. oy (CDCL,): 1.29 (3H, t), 3.33 (2H, q), 7.56

(2H, m), 7.98 (1H, d), 8.88 (1H, d).
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and sodi um bi carbonate (10OnL). The conbi ned organic

phase was dried (MJSO4) and concentrated in vacuo to
wa@bdoenssiihe title compound. SH (CDC13): 1.30 (B&H/GBR006/050031

3.14 (2H, q), 7.51 35 (1H, dd), 7.82 (1H, d), 7.90

(2H, m, 8.08 (1H, dd), 8.46 (1H, s). Preparation 36:
Prepgationdd: J(@ﬂéﬂﬂbﬁﬂéﬁ&%ﬁw&ﬂéﬁo@owpwbpm 1-one -29

WO 2006/ 085118 PCT/ GB2006/ 050031 O\ \ CI YBr A

m xture of 1-(6-chl oronaphthal en-2-yl)propan-1|-one

(Preparation 35, 1.39g9, 6.4 —'- and PTAT (2. 64g,

7. 0mol ) in anhydrous THE¢ )

under argon for 24hr. T Action mxture was

filtered and the solid washed several tinmes with THE

The 4 nfixtine 06 1 -berwglslisdthiprob-drytpeenan-d tand (Rrepavetion 42, 033, 1.8mmol)
antl Q’S‘Ad‘L(e.M@S Ofntol fih eldlybmugmm mmm,g kaPhitred bt b itdeE@gorgt 72hr.

THRrbicli %‘ '&ﬁ&@%& 81%1)t1 & v 9{rd zhbﬁlnfa o {yla€

cogceggat ([111#' va ving %lg? l(ng:h \fgﬁs aléltli d(biWeeIH]g Ac 3 g ?nlllq water
(IQQmL)mnébmeg(ﬁ%w Bre combiygg Rrehnic phasewed dried $OQrrencenater in
vaesd and phifiqdyHych@ramigtaphycdtl silidagel efiinhith EtEAER3xaik. (311R) to afford

th@timﬂ}pgﬁé;l) ?@@@?) doppi %1§ 5t99(ﬁ{$;§'7fdo€{§HS«9i @bb@m %ﬁ) 8.85

- mol’) 'in Et 20 (20m.
(lﬁh%@’r ere M™Me reaction was vvar med to

rt and sti rred for 48hr The reaction was acidified
Prepdriatiorl $4: PBromdN|-(3dodithloxnptienyb)peapanslained i n vacuo to

afford the title conmpound. 5H (CDC13): 1.06 (3H, t),

1.85 (2H, m, 3.09 (2H, t), ®.61 (2H, m, 7.90 (2H,

nm, 7.98 (1 H d), 8. , 8.48 (1 H, s)

Preparation 38: 2-Brono- ap hal en-2-yl butan-1 -one

200 COBr Amxture@ -napthalen2y|butan|-one

( Pr engd @irie® Boldibn ol 1-284-dichlofsphly))pdpsh- RafET(1.08,2. Qﬁﬁlmol) in THF

Bmb)Y ;a}mégnft V’M%ﬁ Us)7 ﬁgo 26l rolfifonSifas SRR R fil16t. The
b e B oo, B ppospgres

regchipn EPRUYE WA ]fei'i*éi a Iﬂ}ecTo
compeatrgtpd inpvague apg the eesisive partidaned between; asaturatedsolylion ofgNadlCOs
(361@L) Ghd WOM (2 BENIPUTh dotnbinby ohiicy Wadre gricd (Mg SOF), Sintdnarated in
Va3l an@ | chiohB@ebited oftsf Cg@ﬂ?wﬁﬁetﬂﬁ hediffe: Rdxhifs jf)h;g afford the

O e SN e P e

(THp, 1%(3Hsm@o (1H, d), 8.08 (1H, dd), 8.56 (1H, s).
Preparation 39: Benzo[ bl thi ophene-2,3-dione 30 0 0=0
Priefsatatibn 443 |408r0fR ﬁﬁlmy-séﬁdﬁ@iwmem&dded dropwi se

to a stirred sol ution

o

oS
Br

Diisopropylethylamine (7.3mL, 0.042mol) was added to a solution of 4-bromo-3-
methylbenzoic acid (3g, 0.014mol), N,O-dimethylhydroxylamine hydrochloride (1.36g,
0.014mol), EDCI (4.01g, 0.021mol) and HOBt (1.94g, 0.01395mol) in DMF (20ml) at rt. After
24hr the solvent was removed in vacuo and the residue purified on silica by elution with DCM
to yield the title compound. m/z (ES") =257.93 [M+H]"; RT = 3.31 min.

Preparation 46: 1-(4-Bromo-3-methylphenyl)ethanone
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benzenet hiol (3g, 27.0mvol) in Et20 (20nL) and the
m xture heated under reflux for 1.5hr. The 35
wae odoghssams was cooled to rt then concentrated i PCT/&BDS/050031
The residue was di ssolved in DCM (50n.) and cooled to
0OC. Alum niumchloride (2.3g, 32.0mol) was added
portionwi se to the reaction {0 WO 2006/ 085118
PCT/ GB2006/ 050031 mi xture ‘ e sol ution heated
under reflux for lhr. Thg-s tion was cooled to rt
and poured onto ice. The organi c layer was separat ed

and u Si r at us

o1 c BB PoaTe S Stelver a3 Sefiton R peoBEpo-3N-
dimpthylbergarpide (era@ﬁomé% 1B, é@P3H(‘%)S®1§{F ahdQRentite megmpiag to rt
ovethighathel Solvédf whs faktiallg eadvedandake dleghepart@iomsddeinzei at e
dlé&@&roﬁl&ﬁéﬁ% ‘éS(ﬁnL\MEh& &uii\?céd é}ﬁh&ﬁ&h eklofe (fsd)dal%)r fhd &?antlcpla er was

titl
ter an coy&e i mt acua7 geDr% 1% waa t"g,‘d on’ 111c§ Fel I%>y

ehzmn“ﬁé %ﬁnar CMt @12 sovigld thedile pomgaund oud Cb?n7092) (11, brs), 7.70
(2NHE sih\2.65 (3H, sl 2.4b@3H).a stirred sol uti on of

benzo[ b] t hi ophene- 2, 3-di one (Preparation 39, 0.73g,

T e e

over 5mn and stirred for 96hr. The precipitate was

collected by filtration to afofogd the title compound.
bx (CDC13): 5.62 (1H, brP@)%hH br s), 7.57 (2H,

m, 7.97 (1H, 15 d), 8 H, d). Preparation 41:
Benzo[dlisothi azol e-3-carbanitrile -N Nt \ N S 20
Benzo[ d] i i az Ie car
(Prep E';lr th r26'°% %‘ Phegy (ﬁﬁaaratmn 430? g2 /3¢ mmol) and
PTpWo@pm& Gs73émylpb ieesraid t(oge@mn GOmDwhit.fter pyerpight reaction
thé fodid wae filteel off slelrthe Bifrhid sorceritratcd 6 leavicliebrewrh vik Purifiéation on silica
gel BOMEA with h‘é%@@)t@&éj(z‘s fl&q'éﬁéd g ﬁtl@@&ﬁﬂoﬁﬁc_ﬁ_ w(ggﬁ%ﬂ @}én 2 397
. [
U‘@f@aﬁ@ %R 88 was dried (I\/gSO4) and concentrat ed in
vacuo to afford the title conmpound. bx (CDC13): 7.67
Pricpatation) 48: 3-ClfoxXohhphthidlene31-2:6-boxiyltic aciil meZkoxmethylaatideon
42: 1-Benzo[dlisothiazol -3-ylpropan-1 -one 0 N S
Et hyl magnesi um brom de (3. OM iln Et 20, 0.83nL, 2.5nmmol)
was added dropwise to a 3@ SNiLFed sol ution of
benzo[ d] i sot hi azol e-3-carbon|trile (Preparation 41,
0.39g, 2.5mml) in Et20 at 0C and stirred for
24hr under an argon at The reaction was
acidified with HA (2M ¢5ni) and concentrated in

ng u Cflloro- r?asp tlhtofcggld%f)k S\Qﬁl%loBaN (thlmgtrl]l%ﬂ oxy mlge

hydrochloride (0.53g, 5.4mmol) and HOBt (0.73g, 5.4mmol) were dissolved in DMF (15mL)
and DIPEA (2.9mlL., 17.0mmol). Afier Smin, EDCI (1.35g, 7mmol) was added and the reaction
was stirred at rt for 96hr. The solvent was removed in vacuo and the residue partitioned between
water (100mL) and EtOAc (3 x 100mL). The combined organic fractions were dried (MgSQOy,),
concentrated in vacuo and chromatographed on silica gel eluting with EtOAc:hexanes 1:1
affording the title compound. &y (CDCl;): 3.41 (6H, br s), 7.44 (1H, t), 7.61 (3H, m), 7.83 (1H,
d), 8.37 (1H, m).

Preparation 49: 1-(4-Chloronaphthalen-1-yl)propan-1-one
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(100mM) and EtOAc (3 x 10OnL). The conbi ned organic

phase was dried (MJSO4) and concentrated in vacuo to
wa@bdoenssiihe title compound. bx (CDCL13): 1.29 (B&H/GBR006/050031

3.33 (2H, q), 7.56 35 (2H, m, 7.98 (1H, d), 8.88

(1H, d). -31 WD 2006/085118 PCT/ GB2006/ 050031

Preparation 43:

I-Benzo[dlisothiazol-3-y|-2-% onopropan-1 -one 0 Br

IEN/ S A mxture of

1- benzo[ d]i sot hi azol - 3-yl 559 | -one (Preparation 42,

0.35g, 1.8mmol) 5 and PTAT (0.74g, 2.0mvol) in

anhydrous THE (1 Q) was stirfbd at rt under argon for

72hrTo a shined sadatoniof i-chibronaphéhaleas (10g,| &1 Smaxbl)ain CMEI560IL) at -
105€ VWaE @dded h1iRivh EHloriddF2 A6 184.3rhhdl) Forh@SviseCRBICIITH, Al e

eégp A Waél’%?gi?é - 7@*(% p¥t4},'lo P % d@@fo (H)L NOXK @ $dlded
%Yée%% 1‘)‘?@’&1“5’% WP‘%E‘ % %&z:?““%e was
warmat i’ € andguenehed with GM Had fqblgwcd b;e@idbyn oﬁwatm(ﬁ@gmldpﬂge
or@rmcsh)e't ®as @pdrated ad tnkgaqﬁbdub 1&5@&&@%&1&&5 &M (2L;9125tn£L) The

fn@& Gredf] hﬁk%oh W€ oK ﬁ)(z x?s E) 50mL),
gé?az l‘;}%ﬁ M%g_l_the m 28 (3H,

t) r()é;@ﬁl,;ﬂ),, o1 (JfIzIz d) .64 (2H, m) 7.73 (1H, d), 8.34 (1H, m) 8.59 (1H m)
2- Brono-1 - (3, 4-di chl orophenyl ) propan-1-one 15 0 cl ~
Prgi)aljatlt[m ST@m@miLbl{tﬁﬁQneSﬂk%bﬂﬁﬂQf
4-di chl or ophenyl ) propan-1|-one (1.0g, 4.924mml)
|n THE (30nL) was added PTAT} . 949, 5.170mmvl ) and
the reaction was stirred at rtFtor 16hr. The 20
reaction mxture was filtergg-gnd the solid washed
with THE (2 x 20m). The gt e was concentrated in
vacuo and the residue partilti oned between a saturated
sol ution of NaHCO3 (30nl) C4nd DCM (2 x 30nL). The
c onbA salationrofj chlos- Iveapbthdiciaeid (2.08500 ) mmob) irctbivhylachloddé (1 0mL)
wak3sHRedfod 3RheBoRd iR BRFcABentrhted HAaER). Colcdhttald anintdhia

soﬁﬁlm 108 %v@g ﬁidgc? Az y(tg'thé)res dde J ereacEB Kure was
wags %ﬂ@g dGHped 135?@ 6l| eewondylxgse ?t%%z@ Pt vf% ﬁ%nd the

soli®mas filjeredPweshed with wateridd dried under vacuum. The solid was dissolved in
phdspBOREBxyShIGEEd\Q@BnyiE. Pantihekd teeio RefluR €5 ziafTiiea codled dranBhourdd
slcgzl ﬁl%’&/ x%rﬁéﬁgélﬂ%ﬁ‘ﬁe }(erg?:ed s<91doﬁa% 'mu]ﬂ)edv\@ai e%%ﬁldwa{té} (@x

benzol
q@iﬁf@rref e g PGk g . 7.7
(II(I;LmB@gQO(I@@aL&%(I)H dEE)@ﬁ(l(HldQ)lg 0.021nol) and HOBt
(1.94g, 0.01395np1) in DVF (20mLl) at rt. After 24hr
p&pﬁaﬁsﬂ ¥ 'ﬁydﬁ?ﬁ)ps'ﬁ@&iéea‘éld methiGe@r and the residue
purified on silica by elution wth DCM to yield the
title conpound. mz (ES) = 257.93 [MiH +; RT = 3.31
mn. 35

o/

To a solution of cyclopropylacetic acid (2g, 20.0mmol) in MeOH (10mL) was added
concentrated H,SO, (5 drops) and the reaction mixture was heated to reflux for 16hr. The
reaction mixture was cooled to rt and concentrated in vacuo. The residue was partitioned
between saturated NaHCO; solution (30mL) and Et,0 (2 x 30mL). The combined organic
fractions were washed with brine (2 x 20mL), dried (MgSQO,) and concentrated in vacuo
affording the title compound. &y (CDCl;): 0.15 (2H, m), 0.54 (2H, m), 1.04 (1H, m), 2.21 (2H,
d), 3.68 (3H, s).
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Preparation 46: 1-(4-Brono-3-nethyl phenyl)ethanone
-32 WD 2006/ 085118 PCT/ GB2006/ 050031 O Br
wo/kdoapsdtig hi um (3. 7ni, 5.93mol ) was added t o BCT/GB2006/050031
sol uti on of 4-brono- N et hoxy-3, N di net hyl benzam de
(Preparation 45, 1.53g, 5.93nmmol) in THE at -70C
Praparation 52: ﬂr‘?ﬁglqpesonytl—-’»-l@pbﬁhﬂlegﬂtylﬁmxowpwemacmgethyl ester
partially renmoved and the residue partitioned between
5 di chl oronet hane (50nL) andg&Wurated anmoni um
chloride (50nL). The organic llayer was dried (MySH),
filtered and concentrated i M vagmo. The residue was
purified on silica gel tion with hexane : DCM
(4:1) to yield the titl und. bx (CDC1l3): 7.90
(1H, br s), 7.70 (2H, br s), 2.65 (3H, s), 2.45 (3H,
s) . mButpighem £ INB. 3L, 20.9mmol) was added to a solution of diisopropylamine
(22mB} 201¥molf HrTHID(ZDmE) AP0 yih e ey dredthoshhae. THO reaBfionBhixture

gtlrrél(f ét CBfo‘PrlTH 1)1@&' nyé bem ﬂﬁ&{eof(c%lgﬂ} btV heid methyl
es%{}’éepgﬁg&jﬂta 1)-r:1|1_| ?:, o ({e &Rpwggjnﬁm caction

wasstietl 4 HES°E Gatcopmism A sg@umf lslaﬂphf&ialdﬁlyd*f 11568¥.e 1. 3ynmol} jdTHF
(151AE) sl thenaiddedec ddBsvesctive dad warlned wart andtitredfod 1 hr. Water (50mL)
wa{:> WAaddi 26 @ fHe Qb cfdh itixlukRas dRhctddVintS IELDI @R 50LY The comblned organic

an e Eé'% ghf' %(I%ﬂl &o&é@nﬁfe(ﬁ 1h yacud Lhe . %Eﬁr%n%ﬁg?p%ﬁ? 8n si 4@1 gel eluting
wi @ﬂAsrhsmsm Pralihe Reodct elated gxay Hisolvgd itiDCM (S0mL) and Dess-Martin
perieditamx y33ighY.Bamol evas 2@led The @actidin vias Gliragirad rtlfernl&plh fTheoteaction
mikGkdwisldilhid with- D@N%gé), L) bhd v st eo 0l )Rysd kel | BiIpRBipitate was

ate

ﬁlE:y gag& e?%egﬁqélo S ve Ueﬂm%k}%{ igxng%c,@ 1n(t(9Déﬁ%%& 50mL), the

cozf@msﬁerga@? estieD yore 4f Mconewéﬁtee i vegup and,chgmplogggghed
ongdlite gelahuing fvith B lnez;me% Nedferdantgi the skt catnpoundf @ir(COSh:.0.17
(1FINh&), DA\ EMtmWAGE3 (18188073 (MHY@AY; UG8 A1), ntl)h@ 60 €%, d))8.72 (3H, s), 7.50

oA A (R o

MpSO4), concentrated in vacuo and chromat ogr aphed on
Pmp#liatml @%IZ-@WMIWHanhEaWr)ﬂ@kms 1:1 affording
the title conpound. bx (CDC13): 3.41 (6H, br s), 7.44
(1H, t), 7.61 (3H, m, 7.8% d, 837 (1H m. 30
pan-1-one -33 WO

Preparati on 49:
D
l@ o/ / d

1- (4- Chl or onapht hal en- 1-

2006/ 085118 PCT/ GB2006/ 0

A suspension of cyclopropyl-3-naphthalen-1-yl-3-oxo propionic acid methyl ester

(Preparation 52, 0.61g, 2.3mmol) and NaCl (0.13g, 2.3mmol) in DMSO (15mL) and water
(0.5mL) was heated to 160°C for 24hr. The reaction mixture was cooled to rt and partitioned
between water (50mL) and EtOAc (3 x 40mL). The combined organic fractions were dried
(MgSO0,), concentrated in vacuo and chromatographed on silica gel eluting with EtOAc:hexanes
1:9 affording the title compound. & (CDCl): 0.23 (2H, m), 0.61 (2H, m), 1.19 (1H, m), 2.97
(2H, d), 7.50 (1H, m), 7.54 (1H, m), 7.60 (1H, m), 7.82 (1H, m), 7.89 (1H, d), 7.98 (1H, d), 8.60
(1H, d).

Preparation 54: 1-Bromo-5-chloronaphthalene

Br

Cl
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To a stirred solution of 1-chloronaphthal ene (10g,
61.5mmol ) in DCM (150nL) at 10C was added al um ni um
w@ bdoenssdes (24. 6g, 184.5mmmol ) portionw se over BOT/GB2@6AM50031
the reaction mxture was cooled to -78C. Propionyl
chloride (10.7m, 123.Omol) was added 5 dropw se
over Thegit oraprend was prepaeadiageprding fortamethod Of é*@berer Q'¥feHey et al,
J. Ohe Ghead199n5NT733su7&omas war med to 0C and quenched
W|th 1MHCI foIIovved by addition of water (200ni).

and the aqueous |ayer
Pr&?rlag‘&'f (glfl% p@ ﬁ’g’g??falfelg conbi ned organic
fracti ons were washed with 1M Na0—| solution (2 x
50m), brine (50n), dried fE4) and concentrat ed
in vacuo affording the tit npound. 8H (CDC13):
1.28 (3H, 10t), 3.04 (2H .58 (1H, d), 7.64 (2H,
m, 7.73 (1H, d), 8.34 (1HY m 859(1H n.
Preparation 50: 5-Chlor ona;&ht haI ene-|-carbonitrile /N

\ ' Akollition@F 1bronfd-S-ethiboh thelfen@cpeéishﬁﬁ&r 34 mg‘lﬂhﬂﬁlﬁio{—) in THF
(2&%*?%(5%88?(9& %%Clug?% a}l a} on %tmé)g]{%l'e % %uﬁrdl tl%umgi % ?mgas
ool kvies added frenytiseand 8135%%% stirred 81 -8 "Cdpr Yhr
12&hirdmi) eaadilsi st yhetrenctidrestirmed atd 78 Cafor D, themnmhnmmsto rt and quenched
witle BV HCD (30D L THe@eddBSn mm&ema@b dx@adtdd ﬁadit@Ad: 3e30nfI9 and the
“gg rgmg frﬁ fid \!V&F dmgé t x r A Sﬂ\ﬁ%dpt Qldvc“ﬁlfoﬁ{ato aphed
oy WHEF AR ﬁéf e sl e b1 6

(1Bhos 7RO (LR, dyxASHIL i 8.06 (1dkid), Séfidllli,e@,t%%? @8, deil-4x(1Hoy).
4hr, then cooled to rt and poured slowy into warm

ﬁg«ﬁﬁﬁm{ B3LA-Chldion h‘?ﬁ:dlm-% 2@ Qdcgélgiﬂa)?yﬂﬁﬁx h',eﬁl&{i@‘gcid methyl

th water (2 x 2 r vacuum
fording the title corrpound0 Eg—| (CDC13): 7.64 (2H,
m, 7.73 (1H, m, 8.00 (1H, ¥§j),~8.20 (1H, d), 8.56
(1H, d). 25 Preparation 519 Okl gpr opyl aceti c acid
nmet hyl ester To a solutia cHel opropyl acetic acid
(2g, 20.0mol) in MeOH ( was added 30
concentrated H2SO4 (5 drog nd the reaction m xture
vvas heated to refl ux for 6hr The reaction m'xture

r eSI %cHtlg gm&%ou[l% %%Id%&lscgltr}ﬂé@?qé paration 52
Lo LRt A IAAN m@ Shyge Gerppption s EHECHES-1S (1H, m)
0.4y @Hping; 0.62(Hetm)o B33 (It e)aEh@H, w, BI561HHLrde, 131 (KH20K17)62 (1H,

myl7i66 d1H, My S8 (121 d), 8.0 clandy, atse:mm m)vacuo affording the
title conpound. 8H (CDC13): 0.15 (2H, n), 0.54 (2H,

Pr%féé%?béé?ﬁ%&?@@%&f@%%ﬂi bisapalstptpon b

2- Cycl opropyl - 3- napht hal en- 1-yl - 3- oxopr opi oni ¢ acid

met hyl ester 0 0"- O n-But¥ g, um (2.5M 8. 3nL,
20.9nmol ) was added to a_golati oh of diisopropylam ne

5 (2.9m, 20.9n€mol) in )LL) at OC under an argon
at nosphere. The reaction™Y ure was stirred at 0C

for I hr, and then cooled ¢0o -78C. A solution of

Cycl ARMPAB YRS Gads reaiefsag bn ld@&k@rmétﬁ’édecs ﬁfa@fok PRpatdtion 53

tatrtﬁnl gfﬁim } ?5-0 %}gne)ph%hqeﬁ yl)(21 cyrgi‘ol)ropy - -oxoproplomc Ry me?hy‘rfles(iier
(Preparatlon 56) on (CDC13) 0.22 (2H, m), 0.60 (2H, m), 1.16 (1H, m), 2.95 (2H, d), 7.49 (1H,
m), 7.62 (2H, m), 7.83 (1H, m), 8.47 (2H, m).

Preparation 58: (3,3-Diethoxy-1-methylpropyl)triphenylphosphonium bromide
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was stirred at -78C for 20m n. A solution of
1- napht hal dehyde (1.56nlL, 11.5mvol) in THE (15nm) was

wo bew/ossdded, and the reacti on was warned to rtPEndB2006/050031

stirred for 16hr. Water (50nmL) 10 was added and the
reaction mxture was extracted into Et20 (3 x 50ni).
The conbi ned organic fr ons were dried (MySH4),
concentrated in vacuo ggh Jé?ﬁogr aphed on silica
gel eluting wth EtOAc; n ©9. The product
el uted was dissol ved i n@t m_g\ and Dess-Martin
peri odi nane (3.30g, 7.8 ) s added. The reaction
was |rred at rt for 1 The react xture was
i | i s e e o et o S B a1
Swﬁéflﬁaﬂ%ﬁibb?tséte was 15 filtered and the |ayers
separated. The aqueous |ayer was extracted into DCM (2

Prépadiba 59: 1Chlofe0f! efhg aBh@aikh¢ fractions were dried
(R/gsm), concentrated in vacuo and chromat ographed on

silica gel eluting with EtQOAc: hexanes 1:9 affording
the title conpound. bx ( : . 0.17 (1H, m, 0.40

1H, n), 0.63 (1H, n), O. ' , 1.58 (1H, m,
(360 PlH d), (372 ?)SH @@ n,)(lH m, (7 56m(1H

( 1H (gé) 1e%o;§f5 %?ﬁqylpr )Zrl)é%ﬁ'érg?fl%)msphcimum ﬂrggﬂdeq%Og, gl gmmol) was
suspersd i SHE G 1 it MaPHImQSEITE aptbesled -G8 C.myPutylithium
113 gans; @Wmﬂol):\yzsl adsadalogiwi@-averplStiting landthé repbticd-stiste at -78°C for
1.5H: ORkSMRioR oS icRlofBEdMleRat ﬁ9nﬁ5 60 Eﬁﬁ%ﬁﬁTHP 0104) vids 8dd8d and

thgre?m 89% stgn%d:lP %1&%{%%@ IQis%re
ea

addlecpndt gﬁ%ﬁl%@?@ BfaW?e& vaer éwamaam Q31 00mL). The

copbingg eltgalmfr@qﬁoeﬁmﬁnqﬂwgm%d c@esntep@diry vachhdhe residue was

dissoREd M QLhcal 4B deid (100HHIL)QIAG 489% TEBr GH Water (100MIS@Ad heated to 100°C

fmC %E Fe%&ﬁ;‘ﬁ v&a@ c&ﬂ&lutg étaaﬁfi Q&Hﬁ&ﬁ&%&% R?a? hﬁd:ﬁtzo G x

IR Tt 3 (553 QTRSRY. o %’f? s and
chrgmatograp!;e @Hﬂwmgel ejutigg with he)@pps afffprding tB@tlt(equmpnqnd 31 (EPCL):
2.391@BH, ¢)) 7.33/(18Dm{, 739 (YL, m)/ 7.8@ (1(HL bnh), T3 (17, 897.¢1E1H, d), 8.07 (1H, 5).

7.98 (1H, d), 8.60 (1H, d) Preparati on 54:

1- or on t.hal 35 C -35 W
Prfﬁ?fé’qﬁ%g@fiﬁﬂ ?ﬂgg %d hl*ﬁ‘@ t|t| e conpound was

prepared according to the rret hod of Robert F. O Mall ey

et al, J. Og. Chem, 1994, 5 7335 -7340.

Preparation 55: 5-Chlor ane-| - car bal dehyde 5

OH C A soluti on of 1- 5-chl or onapht hal ene

(Preparatiaon 54, l4nmmol ) in THE (20nmL) was

cool ‘iegu"“?%@h{ﬁlﬁ’a éﬁN'QFPnéPPchW“E@ﬁﬂs%ﬂge? nmol) and AIBN (84mg,
0.JmiBet) inl CCli (ZSonb) s sliied dsoButibn of Uclinwengthyleephthelem(Preparation
5901 OP3V6 AindINUn Cbﬁ (Rﬁﬁgt T Yedelibd WateMixed f63 Ghrf, en bdbled tbMand

nd {hiid #bred bt digad Fﬂ%ﬁ)ﬂ@ﬁe vﬂag Q%elﬂ&% f%c[;{?ﬁﬁfda&&ved in CHCl
é’ﬂle% Bigepet W‘*Pﬁte‘i (gédlﬁ_n}mo )FW%S ﬂd 3tf TRACKeT Vs rgfieed for

3hg)¢hqnat,1{rgtjat irtrfoo7 2fat. Mhe re@gloxl nggmg)waa encemteated in vacuo and the residue

dissolved in acetic acid:water (1:1, 40mL) and concentrated HCl (10mL). The reaction mixture

was refluxed for 3hr, then cooled to rt and partitioned between water (100mL) and EtOAc (3 x
100mL). The combined organic fractions were dried (MgSQOy,), concentrated in vacuo and

chromatographed on silica gel eluting with EtOAc:hexanes 1:9 affording the title compound. oy
(CDCl): 7.56 (1H, t), 7.68 (1H, m), 7.84 (1H, d), 7.98 (1H, d), 8.03 (1H, dd), 8.77 (1H, s),
10.23 (1H, s).
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conmbi ned organic fractions were dried (MJSH),

concentrated in vacuo and chromatographed on silica
w@edocobais ng wit h Et OAc: hexanes 1:9 affordi ng p¢TEGBRANAS0031

conmpound. SH (CDC13): 7.60 (1H, m, 7.70 (1H, d),

7.75 (1H, n?i 8.05 (1H, d), 8.61 (1H, d), 9.22 (1H,
Preyaratmll Gl 8 hlprosyphthﬂem-%rwbawrdn 56:

3- (5- Chloronaphthalen 1-yl)-2- cyclopropyl 3- oxopr opi on

ic acid nmethyl ester Oo"¢t O I M \ Cl The title

conmpound was prepared uSi g, 2N Iolentl cal nmethod to

that for Preparation 52 arting from

5- chl or onapht hal ene- | - car bal ehyde (Preparation 55).

8H (ACEMIdt®n:of 8-chloropdpthaighe-2-crbdldehydéAPrephratiGn @R 1(7bkg, 0:16) mmol)
an h;(ﬁofy:ldﬂlmm droehPfidd ]5|ﬂn @74n§n&ﬁn(férﬁhc &41d (SALPWad Helled to reflux

fo{?ﬂq: 7%;? ?eaéé'qondvaf %ﬂed 08 &é&]’tm ed bgtwgéy watbtadin) o8a A G x
30wl TheikprbiBeLesEAE-FaStions werd drisd MabQ. opspristip Seo and
ch@maographed @@ silich gelteluting with i dAnlixares 1 9radjontiredhetierngmpound. 5u

(onwj}tm L7l HMRS, had (210 shhass fior dfP7 eparaid), @wo%8H, syt arti ng
r om

5-.chl orona hthalen 1- y¢l o yl X0 |on
P“’Ea QE?'H“%n?f cthylamipo-1ing ]PHTI'YEW B ?"’Bﬁﬁ?(‘%ﬂﬁﬁ
0.22 (2H, , O60(2H rr) 1.16 (1H, m, 295(2H

d), 7.49 (1H 30 M, 7.62 (2H, Im 7.83 (1H, m, 8.47
(2H, m. Preparation 58:
(3,3-D et hoxy-I -nethyl p
brom de -36 WD 2006/ 04 CT/ 882006/ 050031 Br + C
-1 P OThe title conpou @&s prepared according to

t he 181 dRfioRbf f‘-'ﬁ‘d’éfdnaﬁ"ﬂ‘léﬁ@ e§9nfiﬂol ; arﬁ}zfﬂﬁalﬂfé ®.2.39 szmol)

a 0 I or na
an@me?gflaémﬁ %ﬁocfl }‘u]& (r%ré?) ¥ B& an pﬁg&-ﬂ? a&iﬁ%cp rﬂngerrrl]gated
H @Amdd T@SG‘@CU"M’V% \VS‘é@x nidergicqoled T‘P—Ea’(“gm trated in
vagwod €he w@sidwer s rurltatatvdsz‘pﬁnditz@ @pLygiording the titlg @@pound. m/z (ES”) =
208wy’ Rirt=i2omid.0 (2. 5SM  27nl, 67. 7nmol) was added

dropvvl se over 15mn, and the reacti on stirred at -78C

? A _sol utjon of 2-chl orobenzal dehyde (6.9nL,

PrGR”GH?ﬂ)% |1?I1a ‘(“I'Jo‘i]l?)"’%%“eadded and the reaction

warmed to rt and stirred for 16hr. EtOH (201) and

triethylanm ne (2nL) were afidethand the reaction

m xture partitioned betweeg water (10On) and Et20 (3

x 100nmL). The conbi ned c i fractions were dried

(MyS™) and concentr at ed cuo. The residue was 15

di s %Oit)}ﬁ? }Jl 3%% %%514: aﬁeﬁelt 5; E;&J del KPSk oA P AR 62,
15 4{’]/' g V@mmol) was diss water 48 m as%'led to pH9 with saturated Na,CO;
solution. The free base was extracted into EtOAc (3 x 150mL.), and the combined organic

o]

tri phenyl phosphoni um

fractions were dried (MgSQ,) and concentrated in vacuo. The residue was dissolved in MeOH
(25mL) and cooled to 0°C and iodomethane (8.4mL, 135mmol) was added. The reaction
mixture was warmed to rt and stirred for 1hr. The resulting solid was filtered and washed with
Et;O (2 x 20mL). The solid was stirred vigorously between Et,0O (100mL) and saturated
NaHCO; solution (100mL) for 16hr. The layers were separated and the aqueous extracted into
EtOAc (2 x 100mL). The combined organic fractions were washed with 1M HCI (100mL), brine
(150mL), dried (MgSQ.) and concentrated in vacuo affording the title compound. & (CDCl;):
6.06 (1H, d), 6.28 (1H, d), 6.97 (1H, dd), 7.55 (3H, m), 7.74 (1H, m), 7.91 (1H, m), 8.00 (1H,
d), 8.35 (1H, m).

Preparation 64: 3-Benzyloxy-1-naphthalen-1-ylpropan-1-one
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for 16hr. The reaction was cooled to rt and
partitioned between water (150nL) and Et20 (3 x

wa 0@aio3s118The conbi ned organic fracti ons were dp¢EAB2006/050031
(MgS™), concentrated in vacuo and chronatographed on
silica gel eluting wth hexanes affording the title
conpound. SH (CDC13): 2.59 (3H, 7.33 (1H, ,
7.39 (1H, m, 7.56 (1H, oAy, d, 7.77 (1H,
d), 8.07 (1H, s). 20 Preparation 60:
8- Chl or onapht hal ene- 2 | dehyde ClI O To a
refl uxi ng sol uti on of b rmsucm ni mde (1.20g,

rmga}h&a ﬂ:(rjl- l'g‘ylflgr’(\)lpe(n%rdl'en&refar E(Im 630 %l‘ré? hmfncg (%ﬁezn?yrp‘ cohol
(3(3ﬁ$ Shamebiwste dissglved;in DEM (Fminspg to this W@t@é@? %‘Fﬁ_ atedHpSO. (4
dromih dhe caactionsvas etirtadyaed fdrdﬁhISﬂnen dﬂd@mlﬂdbﬂiluc(%mmrand avashed with
satultedIMUHED,fsblutiH @OmBY\ehd Wash esodﬁg ThéRexahic lid ﬁ&@ cﬂ\iédi(MgSO4)
&%gﬁﬁgi h3has a%@#%&‘#n dgféﬁﬁ@agv Eguﬂﬁi AGHEGAE) 5. The
prodgt yas Juh ﬁ"wa%m&r@&he aligaggt! elating wi Wé?fP%EI’édh%?t e t
cofnppundéyr (CDh: 3. B2H] f()»rii Wi GHLD, &. 5K ZH o 7eRr{tamke d.5p (AH, m), 7.90

(2MagY 8.08ndtdye.63qsHAye 30 di ssol ved in acetic
aci d: vvater (1:1, 40nL) and concentrated HO (1QOm).

PrEgRRligh % 5 eﬂaﬂﬁ%%ﬁmm-i-ﬂaﬁhthéwiaﬁp%f’ﬂg o4 o) and
Et OAc (3 x 100nL). The conbi ned organic fractions

‘O

were dried (MgSO4), concentgrat ed #™ vacuo and

chr omat ographed on sili | oel g with

Et OAc: hexanes 1:9 affordipg the title conpound. bH
(CDC13): 7.56 (1H, t) (1H, m, 7.84 (1H, d),

7.98 (1H, d), 8.03 (1 , 8.77 (1H, s), 35 10.23

(1H, s). -37 WD 2006/ 085118 PCT/ GB2006/ 050031

Preparation 61: 8-Chl oronapht hal ene-2-carbonitrile C

N A BBénzylogy:1-ohplatrint loylproppint-bed Erepar2iansrhaBe Byenol) and
PT/Er @p2 a1t0| oiindwerd &Z%de ¢ BEMOL) aml sEREd AR FH AR Ne

pr&Yv\ﬂS{a% % C}Lr?%m‘digm}me ﬁﬁ@'o&L gﬁfﬂc%&% %’ﬁé ﬁlufaér@a)s

copesBirale ¥1yaguo angh e ?tP$fPI? 918’&1 St @WW&&’Y‘& i éﬁ ’5an%ﬁ4d19
afferdiygcthg Gtlocon@ownd) ou (PMSQ)BBS (ldH dd) 4.3 (1d1, ﬂd)aé 60 Ok dper9é (1H,
t), (31 €4k, (V F6X J4H, &0/ 8.eNi Had)e 822 (RHY 80, 838NH, d).

chr omat ogr aphed on silica gel eluting with

Et OAG: he&g’an@? 1:9 affording the title conpound. bH

Prepprad (1H m, 7.70 ng m, 7.83 (1H d),

7. 98Tl{epwce<byfe degcrghgd (ranepagaflon @www’p@toam@w tlepeompounds of
Pr&pabiitiond 46y Z0nfirsio thie apyipfiialeatigite-shd Grighard pagenl. - one

hydrochloride | NNI HCl To a solution of
—aCEL . onaphtong (1079, 591t araf detiyde
P]i' D o étr“fé LSRN Né gd dimet hil aEn nc ' [\' t beide

(6. 569, 78mmy ) |in et hanol (20m.) V\ESSHé@H@bD 0.97 GH, 1), 1.46
conce rateg HCl  (0.5n). ct i|gzH WA 1.ne @1 ¢h)f 306 (2H,
deef I U hr llg‘ﬁélﬁh%%]r'éltﬂ’e‘ttﬂ}" 1 eq%mgnqqqigg@tlﬁ)w BOOH,

X??ﬂfd. A Ye t{tle compound. iz (§9 PrHB O
RT =| 2 22nin 55 (TH, d)
° ou (CDCl,): 1.04 (3H, t), 1.83
7 OO 1-(5-Chloronaphthalen-1-yl)- | (2H, m), 3.03 (2H, t), 7.48 (1H,
butan-1-one m), 7.64 (2H, m), 7.87 (1H, m),
cl 8.43 (1H, d), 8.48 (1H, d)
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20 Preparation 63: 1-Naphthal en-1-yl propenone

o F

3- Di net hyl am no- | - napht hal en-1 -yl propan-1| - one

whyawogdiiori de (Preparation 62,

15. 47g,

59nmoP¢ T/6B2006/050031

di ssolved in water (400n.) and basified to pHO with

cat 1
AL U

r ot ad Na2(C
AT U TNA -

285 cnl it 1 An Tha f
—J ~UJUT A "B JTT. rrre T

roa haca wac
LA >4 NAU O VA

& e3iMrtiy \eangpidhalencl-yled

Ft OAc (3 x 150nl), arn
ns were dried (MgSO4)

Chwtard1lofilonret hane (8.
ion mxture was war
The resulting solid

kB eER LD (i 8

(FVRICRIOS (225761 CH,
4iml-7.91L @By 7.98W@H, d),
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was filtfered and
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pi ned-organi c fractid
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niy oxy-1Il-n

748-Chioronghthalen@Ly1§-1H

propan-TbfPar at ion 64:
aph hal en- 1- yl pr opan-|l

085118 PCT

D), brine (150nli), ﬁ[llcﬁd (MS™M) and
vacuo af fording the [I[Ie conpound.  SH
1H, d), 6.28 (1H d)|,5u€6CBELY 182 (Fd)p),3.20

1,(2H)q), BSOQQH( 1,164 (1H,

(GB2006/050031 / 0O

@, 780 (1H,3(§ 7.92 (1H, d),
1) §8

g1 NPu H, s)

1- Napht haI en-1 -yl propenone (Preparation 63, 3.78g,

Pt

coni@’r‘?tp

a

AR

benzyl

Shrdte S P |

al cohol
o thi

(3.359,

31nm3|) wer e
was a

e e ISR sarpounds o

Prgnaraﬂpewlaﬂ%fromélpama'mnateth@@nedu | uted with DCM (40nL)
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10 Preparation
-vlrurnnan 1 -an

5:  3- Benzyl oxy- 2- br g
b Br " Jo00o0\ cold

ef stralfiile) - TPRafegani c layer was dﬁi_ﬁqm(d\gaSOAf)
CONCENMt T at ed— T mvacuo and chrormat Ogifaprl
gel eluting with EtOAc: hexanes 1:9. %ﬁé t’; a@%ﬁ}@s”“
further_cHr ogat pgr aphed on silica gel(llé,llul,ilﬁé(kkltﬁﬁ POMIH,
75%f fordi ng the t| 2iBeomeOmpshitiaten- byt ( CH1R28 (131, 3, I BHIH, t),
t), B-9 t) pernfendlode2H  S), 7.33 7(5&'1'11{'9,753(51@111)764
(4H| m B M. 8.00 (1 H d)

e or

8.47 (11,

3- Be
64,
i SS
he
o)
vacu

o and ¢hr on

hpht hal en- | -yl propan-||
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—2-{Baang-)-(4pldorot i r r ed
P napthaleh1 ty@)pRpard NAnd\G
led. The filtrate wagg
ht ogr aphed on silica

i@})@%g;m at o

AHy), TG (1728 7.69 (2H
siedl 7n1H) d)] 8BS (1H, m),

Afgqpﬂqqg)t rated in
ge

uting with

Et QAc: heégnes 1
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2-Bromo-2-cyclopropyl-1-

8u (CDCL): 0.57 (2H, m), 0.95
(2H, m), 1.86 (1H, m), 4.55 (1H,

naphthalen-1-yl)butan-1-one

7.89 (1H, d), 8.32 (1H, d), 8.52

v,
73 d), 7.50 (1H, 1), 7.57 (1H, 1), 7.64
hthalen-1-yleth
naphthaien-_-yletanone (1H, 1), 7.82 (1H, d), 7.90 (1H,
d), 8.02 (1H, d), 8.48 (1H, d)
Br o i (CDCL): 1.15 (3H, 1), 2.19
(1H, m), 2.34 (1H, m), 5.12 (1H,
2-Bromo-1-(5-chloro-
74 romo-1-(3-chloro £), 7.52 (1H, m), 7.64 (2H, m),
Cl

(1H, d)
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affording the title conmpound. SH (DMSO): 3.95 (1H,

dd), 4.20 (1H, dd), 4.60 (2H, d), 5.96 (1H, 20 t),
wO28¢/08A8 m, 7.65 (4H m, 8.07 (1H, d), 8. 22CT/2B2006/050031

m, 8.38 (1H, d). Preparations 66 - 70 The procedure

docerihod 1 n Dranarat i nn 15 wvwac nicad t+ 0 nrepare fha
oo upn T Voo LI T maAAT T UTT - T VA UJ o

conp eparations 66 - 70 f|re¢PAR): 1.08 GH, d), 1.28
appr ile and Gignard reggsmntd), 257(FPH;9@) 5.11 (1H,
%22 gg‘;ﬁﬂ&\%@ﬂe@l yBi n(ICDC] 7.@(% l7'64 I)Hm)
'Ti, _ }'1%[?1@116'{1 )@)uta,? 9e. ’8 00
(1H| one m, 7 89 (1H, , 7.98 (1H(11a)d 8@7@ mﬁ%(lﬂ
d) 0 1. 04 (3H t), 1.83]|sp7

1-(5 hal en-1-yl)- (2H m).5, % §13§¥58 @, m), 2.54
7. 48 -] -0 7.64 (2

m, ci 2‘5“,’“‘%?‘2‘5%%& d) :?b“ %g}b%f& (H,
0CT/ Bnaphihpjep-bpybiBmethyl- 05 | B -641(1H, m).3670 (Hlom),
3 -M Apltahaosn- 2- yl - (1 H,| 780,(1R, BB 812K H,d), 8.57
7.61 6 \tht,‘fa,n' 1 -gng_,rr);,‘“ .(Qﬁ (QZH, rr)n,mj 98
1.03 {30 CIH 5 o0 ( AR GHChy 0K A i) 096
NK - PiBooromahehetoen- | -|yPH, mj .83 (LEsa)(451 (1H,
7, N '|na1iﬁihale11-® yO=2vet hyl but|am-71.53qne, 1),.7%2 ((H,hh)

3

ﬁ)% d) df A ((1513[2{}173 3 (1, $28.33
LT cnaon ol

LH d) 8.11 (1H, m, sg(@ﬁc(;)llzl,oo@H d), 5.52
-BZ&nJE‘%s pLggedur e C??ﬁr §766(1H
(g’ﬂe J

-Pﬁélegp%ﬁsl BioRR I Er - B b DS @i, O

Prep| Structure Nanme 1H NMR data bH (@D@j@l}l_d),ﬁ@g(l@gﬂ,

t), 1.54
Preparation 79: 6-Methylnaphthalen-1-ylamine

NH,

6-Methylnaphthalene-1-carboxylic acid (2.50g, 13.4mmol) was mixed with
polyphosphoric acid (~50mL) and hydroxylamine hydrochloride (990mg, 14.2mmol). The
mixture was heated to 80°C and stirred for 30min. The temperature was slowly raised to 160°C
(froth!) and the stirring was continued for 1hr before the hot solution was added to a water/ice
mixture (~1.5L). The resulting solution was washed with EtOAc (200mL) and then made
alkaline with solid NaOH. Extraction with EtOAc (3 x 300mL), washing of the combined
extracts with water (200mL) and brine (200mL), drying (MgSQO,) and concentration in vacuo
afforded the title compound. &y (DMSO): 2.44 (3H, s), 5.63 (2H, br s), 6.60 (1H, d), 7.01 (1H,
d), 7.16 (1H, dd), 7.20 (1H, d), 7.50 (1H, s), 7.97 (1H, d); m/z (ES") = 158.12 [M+H]; RT =
2.31 min.

Preparation 80: 1,1-Difluoro-1H-naphthalen-2-one
°
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Br 0 (1H, m, 1.63 (1H, nm, 2.17 (1H, 71
2-Brono-1|-naphthalen-1-yl- m, 2.28 (1H m, 5.23 (1H
W(I))z006/0gfﬂms an l-one 7.52 (1H, t), 7.57 (1H, m, P@T/6820d/050031

-tk (1 H 789(2H m, 8.03 (1 H d), 8.47 (1H,
d) Br o &L ©1.99 (3H, d), 5.33 72 Nk NK
2- Br%Nﬁll‘!thOQ lénmql)lws digsolved ig PMH (30mdl) andzthgoSeleptffuor

Chranph)thdlmremel) wyd a)ckiéd)@@ﬁly] TFhemaxtide, wag sirfed(fdtH hr di)rt béford he organics
wérd iltutd with ﬁtOéé ﬁ l IﬂOm atﬁlwaslﬁﬁ watA tfnﬁ@ﬁb&}m OFh'éZo&glhEd extracts

w“?igp % g?gsiu) f n’ﬁ%t;é rkﬁacuo Bﬁ‘ﬁ%e titie c§>mpol}net %{LDO 0): 6.38
(1Hy m), 7.68¢. 721314 m), y 89 2H5m)( 1 H t), 7.64 1 (1H, t),

7.82 (1H, d), 7.90 (1H, d), 8.02 (1H, d), 8.48 (1H, d)
Px%baﬁtl&ﬂ%l (lqmﬂ-fﬁetraﬂuéé-l,(laﬁh J-r)map%tlﬂa?en

2- Br ono- | écloro- (1H, r% 2.34 (1H m, 5.12 (1H,

74 N%Ilkt) 7.52 (1H, m, .64 (2H m,

napht hal en-1 -yl )butan-1-o0 .9 (1H, d), 8.32 (1H,

d), 8.52 ci (1H, d) -40

PCT/ GB2006/ 050031 bH ( CDH3

(3H ﬂ-))lﬂu%rosFH Géﬂﬂthal&-z é'he 515 Lon 86 6. 9g,731 21mmol) was dissolved in
tOl%l%nefgl?lE) g%ﬁ{iﬁ AlérrllL)??nd thn ggox(yﬁ}ldr( n’1L ?433“’{%? Me@ Clanded under
an-,znegqatlflg_sp]lpre at)d thgmg@ure g_t].qred@ 60°§ fq;—,Zh{ lg_qure h?mg gpoled t‘t ) Iapd stirred
fosy fuBher8 bhr. (TEOELBYre whs Q(ﬁ)le(dﬁw Crgnd ni2tHadol (@5mL) added before NaHCO;

(180rE)GER nlidel ArdpWike Pre ofghhilc 14¥kr wb- e dildded with ’tthené@Z % 36tL). The
co%w%%l\!f )%E‘?% (ﬁ?.& ;M%é(% ()ig’n({'é%uyl{ra}ecg%’ a%gﬁo ﬁlilé-thg ’tlﬁ!glm
5H<H>MS§)56737 4Q G, ) 753, (15, B4 7-54- L5428, m)o7 a1 {1py 74 (1H

0.96 2-Brono-I-(5-chloro- (2H, m, 1.83 (1H, m, 4.51
Prepdration’ §2: 11,2 Dilsordappithabmn- 1-yl ) -2- d), 7.53 (1 H, t),

7.62 (1 H m, [/ cyclopropyl ethanone 7.67 (1H, d),

7.83 (1H, d), 8.33 c~ (1H, ¢, 8.51 (1H, d)

F

1,1,2,2-Tetrafluoro-1,2-dihydronaphthalene (Preparation 81, 3.9g, 19.29mmol) was
dissolved in THF (15mL) and ammonium hydroxide (30mL) and zinc (6.29g, 96.30mmol) were
then added. The mixture was stirred at rt under an inert atmosphere for 4hr then filtered and

1.08 (3H, d), 1.28 Br

washed with hexane. The washings were filtered through a short silica column with hexane and
concentrated in vacuo to give the title compound. 5 (DMSO): 7.58-7.62 (3H, m), 7.81 (1H, m),
8.01 (2H, t).

Preparation 83: 1-(7,8-Difluoronaphthalene-1-yl)propan-1-one

° F

CCr

1,2-Difluoronaphthalene (Preparation 82, 1.2g, 7.3 mmol) was dissolved in DCM
(15mL) and cooled to -15°C. Aluminium chloride (2.9g, 21.9mmol) was added portionwise and
the mixture was stirred at -15 °C for 15min. The solution was cooled to -78°C and propionyl
chloride (1.27mL, 14.6mmol) was then added dropwise. The mixture was stirred for 16hr and
HCI (20mL) added slowly. The organics were diluted with EtOAc (100mL.), washed with 1M
HCI solution (2x50mL.) dried (MgSOy) and concentrated in vacuo to afford the title compound.
ou (CDCl3) 1.25 (3H, t), 2.86 (2H, m), 7.40-7.45 (3H, m), 7.64 (1H,m), 7.90 (1H, d).
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Cl Br bH (CDC13): 2.00 (3H, d), 5.52 o
2-Brono-1-(8-chloro- (1H, q), 7.53 (1H, t), 7.66 (1H,

w0 Boob/08s1imapht hal en- 2-yl ) propan-1-one d), 7.82 $2aFiGBaA)0s/050031
7.95 (1H, d), 8.13 (1H, d), 8.99 (1H, s) Preparation
79: 6-Met hyl napht hal en-1-ylamne NH2 5

Prepavation; 41 2cnomat letTel-difluarionaphhalencalcylproparsbgne
13.4mmol ) was m xed with pol yphosphoric acid (-50mnL)
and hydroxyl am ne hydrochlBride (990ng, 14.2mmol ). The

m xture was heated to 80 6 stirred for 30mn. The
tenperature was slowy raiged|to.160C (froth!) and
the stirring was continue ﬁr bef ore the hot
solution was added to a m xture (-1.5L).

The [tin | ution

and THkde romeudwas R{gwaﬁvﬁ*?%“ﬁ*i %ﬂu&m&f& oo -5 D1 -one
(Prepemtiqe 83hendensimilgmopditions gndaserihgd 8f Prepseation A EBCL): 2.00 (3H,
mp£01 01, sn)yd . 25h(1Haer.38 200 uL).64(1d, By, 772 ((FBa)NL.Y8 (1L ¢). ng

(MgS™) and concentration in vacuo afforded the title

3H S 63 H br s),
Prép%%&('ig? ﬁ?r&%\%ﬂl?qé‘l-mea§oxy%\l T%ﬂty nZdfe 7. 20 (1H,
7.50 (1H, s), 7.97 (1H|£ d); mz (ES) = 158. 12
[MH—l]+ RT = 2.31 mn. 15} Pr paratlon 80:
1,1-Di fl uoro-| H napht hal <ONO~F F 041 WO
2006/ 085118 PCT/ GBZOOG/O 1 l2-Naphthol (4. 5g,
31.21mmol ) was di ssol véll in DVF (50m.) and then
Sel ebteftitlg gpmpqnd wagprepRediPormndibromead-flackdeczail avidl (9.48T A2 9mmol)
underdlirila comtiohl by deselite@lin Pleparsiion 2. HEOWTE;) 1340 @Hg @UB 66 (3H, s),
%geﬁgﬁg luted with EtOAc (2 x 50n) and washed
2IOOTL) The conbi ned extracts were dri ed
MySO4) and concentrated in vacuo to give the title
Pr@m@@m%ﬁ 5(4-BromRcy-flugroplengl)proganjone 7. 60- 7. 72 ( 3H,
m, 7.89 (2H, m. Preparation 81:
1,1,2,2-Tetrafl uoro-1, 2-di iydrionapht halene F F F F

10 1,1-Difluoro-I Hnaphth -one (Preparation 80,
6.99, 31.21mmol) was diss din toluene (5nl).
BF3. Et 20 (0. 44rrL) and t oxyfluor (IO,

54. 6hjIRk ):o gpa%qﬁ)'in 4- %ﬂo—%ﬁﬁor@m%t INnfihS1-

the .m xt 2h d
beprgiige (hfeger 3?%%%8 31453l Pt St condifins it G o
Prensetieni 26 o5 (EDSH 1r?é‘t(ﬁHﬁ&>l3 FALENC W

(100m.) was added dropw se. The organic |ayer was then

PrdparatiGsis i 3 Briy- mlsrd.&-ztﬂﬁ&men DpfophR-15aDI ned

extracts were dried and concentrat ed in vacuo
to give the title corrpoundF e+ (DVBO) : 6.37-6.40 (1H,

m, 7.15 (1H, d), 7.54-7.58 (42H, m, 7.68 (1H, t),
7.82 (1H, d). Preparatio @ [, 2 Df fl uor onapht hal ene
F o~ Br Br

The title compound was prepared from 1-(4-bromo-2-fluorophenyl)propan-1-one

(Preparation 86, 1.64g, 7.1mmol) under similar conditions as described in Preparation 29. &y
(CDCH): 1.90 (3H, d), 5.30 (1H, q), 7.35 (1H, d), 7.45 (1H, d), 7.80 (1H, t).

Preparation 88: 1-(4-Bromo-3-methylphenyl)propan-1-one

Br
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20 ¢ 1,1, 2,2-Tetrafl uoro-1, 2-di hydr onapht hal ene
(Preparation 81, 3.9g, 19.29mmvl) was dissolved in

wQa blife4Ent) and anmoni um hydroxi de (30nlL) and BETIGB2006/050031

(6.29g, 96.30mvl) were then added. The m xture was
stirred at rt under an inert atnosphere for 4hr then
fi | tEiedie gerapoupg wherfergradHroed hiomo-3rmethylheraphtde ({e/ge39.3mmol)
unklér sirgilag dortditfoasigifdescribérbin Prephiatiorpd 2 @ (ADCLY): 1 120 I3k a)) 8.08.@H, q),
7&E}2gog)c¢gﬁ(rﬁt§d in vacuo to give the title conpound.
8762(3H m, 7.81 (1H n), 8.01 (2H
t). Preparation

Prfpwtlel 3 Bm%&mm%%&eihmlaepﬂaﬁam- lese OF F

30 1, 2-Di fl uoronapht hal ene (Pr°eparat| on 82, 1.2g, 7.3
rmol) was di ssolved in ) and cooled to -15C
Al um nium chloride (2.9¢, ! 9nBrol ) was added

portionwi se and the m Xturle was stirred at -15 Cfor

15m The sol uti on was cool to -78 i on
chl o1F jedide ¢ mpym{waﬁnfe@fﬁﬁ‘ﬁ‘mn ﬁg‘sbfpweﬁ %ﬁ@ﬂﬁ* 8 Bﬁwag- -one
(Pfﬁharafmm@uZ 81:d8.13minpl) gedef similaGionditions as H@cnbezlomtyepafd@mM On

(Colam 197 (FRED)OL.SBEHE §), 125 @ Hly), a7e Hyint)[17.88 @Acs)( 100nL) ,
vvashed with 1M 35 HCO solution (2x50nmL) dried (MySO4)

and n a oto ord . the title
PRBRAEONID T-Get DichloropteySE eyt R s (D1 1y

7.40-7.45 (3H, m, 764(1H .90 (1H, d). -42 WO

2006/ 085118 PCT/ GB2006/ 0 paration 84:

2-Brono-1-(7,8-difluorq hal ene- 1-yl ) propan-1I - one

Br OF F The title conpoulyd was prepared from

(7,.8-di fluoronapht hal ene- | -%{I )g opan- | -

(Pr éﬂ’gr" £ eoRPoRad waereRared; fram - lr‘?EﬂbFli‘ZBﬂ‘gﬂ%éSgd%"s]d?‘P%‘éB“def
sihiter Ppralitions g dsseribed B Prepe@haL4). : ouZCDOLY: 3145 (6h)d), 25300(1H, m), 2.80
(2HJ-<II‘),760(1H?d)258()@1|T|I dyR.0s(18&).(1H, t), 7.64 (1H d),

8 (1H, d). Preparat|on 85:

o A A PR R £

4- br ono- 2-fl uorobenzoic acid [9.4g, 42.9mmvl) under

simlar conditions as de eg’ in Preparation 27. 6H
(CDC13): 3.40 (3H, s), (3B s), 7.35 (3H n) 15
Preparatlon 86: 1-(4- Broan2 f 1 uor ophenyl ) pr opan- 1- one

Br The title co e
4 br RIS ER Rl Wﬁimaﬁ%ﬂf PR RS At ouan-1-on
(Preparatinnrs .68 69mma) wdey simitar sgditiony as degraibedsindirgpggation 16. Sy
(CDamti 1L050AH, §s1.tRSEL dY2.do (1H, m), 4.80 (1H, d), 7.60 (1H, d), 7.80 (1H, d), 8.15
(1H, s).

Preparation 92: 1-(4,5-Difluoronaphthalen-1-yl)propan-1-one

o)

(JC

F F
A solution of 1,8-difluoronaphthalene (1g, 6.1mmol) (prepared by the procedure of
Mallory F. B, J. Amer. Chem. Soc. 1974, 96, 3536) and propionyl chloride (0.54mL, 6.16mmol)
in DCM (20mL) was added to a suspension of aluminium trichloride (2.44g, 18.3mmol) in
DCM (5mL) at -40°C. Afier 1hr the reaction was warmed to rt and quenched with hydrochloric
acid 2N HCI (10mL). The mixture was extracted with EtOAc (3 x 10mL). The combined
organic layers were washed with sodium hydroxide (2N, 10mL), dried (MgSO,) and
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q), 7.40 (2H, m, 7.80 (1H, t). Preparation 87:
W@ 206081118 - (4- br ono- 2- f | uor ophenyl ) pr opan- | - oneCT/EBE06/050031

Br Br 25 The title conpound was prepared from

1- (4-brono-2-fl uorophenyl ) propan-1-one (Preparatlon
coggeniratedsinyacup. ?tmfmt}on&ad%vh-@mﬁmt%aran% A piligaogel (clusnt:
hegae@tO e 98i2h gk dpaitiaicompoudd.. 5;6@DAILEOGBBH, ),.3910 (¢BHy), 7.20 (2H,
m}ih,soﬁ}ﬁ(?n)i(jbb (19) m), 8.5y, d), 7.45 (1H d), 7.80

(1H reparation 88:

1-(4- Brono 3- met hyl phenyl ) propan-1-one 30 Br -43 WD
Prepayation®3t 13Brang- é@bgdmmm&thalpﬁé “Yipreranclosisound was

prepared from 4-brono- 3- net hyl Benzonitrile (7.7g,

39. 3mmml ) under sinilar conditions as described in

Preparation 42. SH ( CDC13)x 20 (3H, t), 3.00 (2H

q), 7.60 (2H, s), 7.80 @é 5 Preparation 89:

2-Brono-1-(4-brono-3-neth enyl ) propan-1-one 0 Br

? Br The title conpound was ﬂﬁepared from

1-( @&rtmeeo&pdm yd ﬁ&ﬁﬂ%ﬂ' foRf ppaslmmu&a@aph(ha@ﬁm@n)@fdpm1 -one

%%ssoc) 391290 5’8&5 ;g Jgji\g@ﬁ%%@}?&gﬁ g'%}(l)ﬁ(e'lg;%g?r ion 16 SH

(1H, s) 10 Preparat|on 90:

Prbp4rdtidn 94: QU S DinkereuhphtBaloel hYblrdaawmé- one Cl Cl The
title conpound was prepared fragp
3, 4-dichl orobenzonitrile (5g, 29.1mmol) under simlar
condi tions as described in PRéparation 42. SH (CDC13):
1.05 (6H, d), 2.30 (1H, 80 15 (2H, d), 7.60
(1H, d), 7.80 (1H, d), 8. , s). Preparation 91:
2-Brono-1 - (3, 4-di chl or ophenyl) - 3- et hyl but an-1-one |~
Cl Br Cl The title conpodhd was prepared from
1- ( 3A dolationlif o8afifirnhphiideie { hod, bainadol) and BetyryPéhloride (0.72g,

6. fd?ﬁtﬁcﬂﬂ'h‘ﬁdl\@ '@20%9)) whs Sffied ﬁr 24 %}%hglotyﬁqﬁﬁmﬁlhﬁ'tﬁﬁﬂonde (2.44¢,
18,3 ondif ‘Bb}/l génr%ﬁriog? %q%f fhs's ‘t%‘gi’ g;; \Iwgsgw%lgl'ect %H anghquenched with
hys!rosleiomarqld 2y HCY(16mL). Tine miture pagextpagtprl with EIGHA1@ x 10mL). The
compinePoepidc hyers Weﬁznashed with sodium hydroxide (2N, 10mL), dried (MgSO,) and
concenflatet AvhésOPRIR AN RS dhirdthakdrapRGBn Siti@ &1 (fden2d F F
hexane/EtOAc 98:2) gave the title compound. 63 (CDCl;): 1.05 (3H, t), 1.80 (2H, m), 3.00 (2H,
t), 7.20 (2H, m), 7.60(1H, m), 7.90 (1H, m), 8.50 (1H, d).

Preparation 95: 2-Bromo-1-(4,5-difluoronaphthalen-1-yl)butan-1-one
Br
(o}

(L

F F

The title compound was prepared from 1-(4,5-difluoronaphthalen-1-yl)butan-1-one
(Preparation 94, 0.8g, 3.41mmol) under similar conditions as described in Preparation 16. oy
(CDCl): 1.20 (3H, t), 2.2 (1H, m), 2.4 (1H, m), 5.1 (1H, t), 7.2 (2H, m), 7.6 (1H, m), 7.9 (1H,
m), 8.3 (1H, d).

Preparation 96: 1-(4,5-Dichloronaphthalen-1-yl)propan-1-one
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A solution of 1,8-difluoronaphthalene (1 g, 6.1muol)
(prepared by the procedure of Millory F. B, J. Aner.
weheanssSec. 1974, 96, 3536) and propi onyl chl op¢TE&B2006/050031
(0.54m., 6.16mvol) in DCM (201) was added to a
suspension of alumniumtrichloride (2.44g, 18.3mmol)
in DCM (5nL) at -40C. After_lhr the reaction was
warmed to rt and quenched vvi hhydrochloric 30 acid 2N
HC (10Om). The m xture was racted with Et OAc (3 X
| OrL). The conbined orga yers were washed wth
sodi um hydr oxi de (2N, | 1, |ed (MgSHM) and -44
WO 2006/ 085118 PCT/ GBZOOG/ 0 concentrat ed in

vac Pur| fication sh h [
ool ertgrmooiy L b%qﬁ Y (Pl Lo
e popedarerot Higyigson J Sher. Sac. 1047 89) wer(smlar q9nd1tlpnw
de@ci‘iblad inAreparatiG92. HirCDAL;): V.3IOGH, DiS. OOquH, 8), 360 (1Ekit), @p0-7380 (3H,
mP%QD@f}ﬁtd?On 93:
Brono- [ - (4, 5-di fluoronapht hal en-1-yl ) propan-1| - one
Br O'ZF F The title conpound was prepared from
Prepqratien 9if: f4 -Beremlgshe-dichlomenaphthalond pdiprppagnsone
(Preparation 92, 0.86g, 3.91nmmol) under simlar
conditions as described in PrepParation 16. SH (DWVSO) :
1.80 (3H, d), 5.90 (1H, q),°%248 (2H, m, 7.80 (1H,
d, 8.20 (1H, d), 8.30 (1 ) 10 Preparation 94:
1-(4,5-D fl uoronapht hal e | butan-1-one 0 i If F
F A solution of 1,8-difl uofongpht hal ene (1.0g,
6. 1mm|) and butyryl chloreidei(0.72g, 6.16mml) in

gserq ;La?e ﬁmﬁ’lg 1%11 18 -one
oo ﬁ%or.gj*@ﬂ% gt ot Ehl HF o
(Prgpgrationy %r 5) yndepsiEnilazo H°‘t56‘s gscribe E@Pﬂfﬂ@&
(C®Q13h2waHdi‘)h$bfrﬂH,ab7d5 PINL, BCT-6Q-7.806AH, m)ThZ0 (Hixdur e
was extracted with EtOAc (3 x | On). The conbi ned
.a ydr oxi de (2N,
P&ﬁ%ﬁ§&9§ Y@%‘Pﬂi&gﬁoﬁﬂﬁgn ijell\é‘onsa:}) ?érﬂa?giclibl n vacuo.
Purification by fI ash chromatggriaphy on silica gel
(eluent: hexane/ Et QAc 98 2) gave the title conpound.
bH (CDC13): 1.05 (3H, t)¢ 2H, m, 3.00 (2H, 20
t), 7.20 (2H, m, 7.60(1H, .90 (1H, m, 8.50 (1H,
d). Preparation 95:
2-Brono-1-(4,5- dlfluoronaphthal en-1-yl)butan-1-one Br
O F ¥~ ﬂr@lw¢mpléhaé@ﬁﬂmarh9xwt@§0ﬁr(béaﬁéémmoarfﬁestanj, Kazimir Eur.
Pal.-Apfl. 54 82),[HPo 52596 pht h9820008),-oxbly bl aride (0.6mie, 6.2Bmmol), DMF (1

drégyvRREdRIbiRA i MASREL) sAd 4ireaghy 12Hf1 %5 m%ltlma |w§§ concentrated in
condit |1lostc]qct 1n33§—[15j @ﬁr‘ni bed chlﬁd ' ?_?e @ﬁ)&c ?_?e onate (qoémf
0. 5911,4101} was agdegl fg l;qs'/edﬁ;y dropwge quoqﬁ ethylt@g{leﬂqm brpﬁude §2. %L, 3M
solutibh, 8dRmmidh)epfierdhr bare@@ion was warmed to rt and saturated ammonium chloride
solkrtibrt¢30mD) Ghd saen TROEBALrE Fasdextthotdt! WRBDEM @RES0mL) and the
combined organics dried (MgSQ,) and concentrated in vacuo. Purification by flash-
chromatography on silica gel (eluent: hexane/ethyl acetate 99:1) gave the title compound. Oy
(CDCl,): 1.10 (3H, t), 3.00 (2H, q), 7.60 (2H, m), 7.09 (1H, d), 8.40 (1H, d), 8.50 (1H, s).

Preparation 99: 2-Bromo-1-(5,7-dichloronaphthalen-1-yl)propan-1-one
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-45 WD 2006/ 085118 PCT/ GB2006/ 050031 O J C C The
title conpound was prepared from
wda 2@eadssaig or onapht hal ene (0. 8g,

the procedure of Hodgson J.
simlar conditions as
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Kazi mr Eur.
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(1982),
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ride solution
acted with DCM
ini cs dried (M9
ficatioQn fldg

Preparatlon 99:
ono- 1| - (5, 7-di ch
WD 2006/ 085118

it@-rt and siahy

Joepifisie 4

ﬂhbygh%ﬂhbnc
gone chromat g
yl acetate 9
DC13): 1.10 (
(1H, d),

| or onapht hal
PCT/ GB2006/ 0

8.40 (1H, d),

d anmy

ﬁwﬁm pe

e‘ﬁT T4tl8einn
graphy on si

9:1) gave thdg
3H, t), 3.00
8.

en-1-yl) propg
50031 Br O

%le@ibch) 1.08
%, 438 (2,
dH07 CH, 1),
i7c59-1% (2H, m),
Aeat(he, d), 7.95-
gséid(q@?m) 8.74
(TH,'s)

In-1 - one
Cl C The

tTle conpound was
5, 7- di chl or onaph

paration 98, O.
itions.as descr

113): 2290 3H,

inblep)Bn Prep
hiethyfbudd- 1 1 H
GhEh s), 8.5

EA T
DB on

d@hfﬂdﬁnm@
, q), 7.70 (
0 (1H d). 5

l’\\!l‘\ﬁ

3 (CDCly): 1.07
n(ﬁlg,rd), 2.34-2.41
S1glH, m), 2.96 (2H,
k), 791,7.56 (2H,
m), 7.84 (1H, d),
7.94 (1H, d), 7.98
(1H, d), 8.72 (1H,
5)

102

o)

CC

1-(7-
Chloronaphthale
n-1-yl)pentan-1-
one

m/z (ES") =
247.09 [M+H]';
RT = 4.39 min

on (CDCl;): 1.00
(3H, t), 1.45-1.50
(2H, m), 1.77-1.85
(2H, m) 3.08 (2H,
t), 7.49-7.54 (2H,
m), 7.82 (1H, d),
7.96 (2H, m), 8.73
(1H, s)
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Preparations 100 -
Preparation 18 was
we@e@pasats ons 100 -
Preparati on 23 was

106: The procedure described in

used to prepare the conpounds of

104 and the procedure descpribes2006/050031
used to prepare the conpounds of

Preparations—105—anrd—106—10Prep—StruectureNare—LOMS
103+ NVR data 100 1- (174 m z (ES) m/zngSQeDcm) 51 {CDEL): 1.04
Chl cronapht haI e 233.Chlbrordpiidhate ((BBL14 (Y:+HT; 86 (mi,l-ﬂ) 1.83 (2H,
n-1- K. ryl‘ibu%a& 11 1 89 = 439 Gfin ( 21 ’m)t 01 %H f),
one .84 (1H, d), 7.¢
(2H, § 101 1 (7- mz (ES) = fe, 7.64-
( CX( : ronapht hal e [247. 08 [ M+H] 4 ;7-((66?{1’ ) 7.74
2.34-2.41¢& n-1-yl)43- RT = 4.32 min (1H n),| (239D, {2+837
met hyl butan- | - d)|, 7.51-7.56 [(2H, ClI one rr)(1H7m§g_56(1H,
(1) d). 7.94 (1H) ). 7.98 (IH d), 8 72)(4H 's)
B4y o0 [l 12 (o] 3 S a3 50 Oon- 1y 1) Ry 3'1“'2‘3
RT 3 4.390yn (2H, |@Ghlordnapithdle 85 CI one (2H, (ml s3.708-7.55
(2H| gt), 7149-7. 54 n(-lzl]i)etham;ne 71.82 (1 H d),| @H, 0782 (1H,
(2H, (1H, ~47 WO 2006/ 085118 998,04 (2H
PCT/|GB2 0051|108 1. (4- nmilz (ES) = 8H (G0 G
1. 04 Chl oronapht halle 233.14 [M{H +; (3H, t),|™): 8% (15
o nil-yl)butan- | { RT =4.09 ninm. 3.01 (|12H t),.
108€ (7.60 (1H d), 7.168-1 i 7.66 (2H nm), 7. 714, (EbChH33
d), [8.34-8.37 (1H| Mdoxnaplinb i ™M 104 (1-3p, $H14 on,
(CDG13): % 5 len-1-yl)propan- q), 3.99 3H, s),
s 1-one 7.22-7.25 (1H, m),
OO 7.36-7.40 (1H, m),
7.79 (1H, d), 7.94-
7.99 (2H, m), 8.30
(1H, s)
106 1-(4- m/z (ES*) = 81 (CDCLy): 1.31
Methoxynaphtha | 215.10 [M+H]"; | (3H, t), 3.09 (2H,
o len-1-yl)propan- | RT = 3.76 min q), 4.07 (3H, s),
1-one 6.79 (1H, d), 7.53-
OO 7.57 (1H, 1), 7.62-
) 7.68 (1H, t), 7.97
g (1H, d), 8.35 (1H,
d), 8.93 (1H, d)

Preparations 107 — 114;
The procedure described in Preparation 16 was used to prepare the compounds of
Preparations 107 — 114 from the appropriate ketone.

CO

onec

(1H, m),

7.55 (2H,
7.97 (1H,
8.62 (1H,

Prep | Structure Name "H NMR data
107 2-Bromo-1-(7-chloro- on (CDCl): 1.17 (3H, t),
o Br naphthalen-1-yl)butan-1- | 2.18-2.25 (1H, m), 2.34-2.41

5.17 (1H, 1), 7.51-
m), 7.84 (1H, d),
d) 8.02 (1H, d),
5)
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o Chl oronaphthale (3H, s), 7.50-7.55 ci

n-1-yl)ethanone (2H, n), 7.82 (1H d), 7.99-8.04 (2H,
woRgoe®s€828 (1H, s) 105 1-(7- - 8H (CDCL13): 1. 3BCT/GB2006/050031

Met hoxynaphtha (3H, t), 3.14 (2H, o Ien I-yI)propan-

ﬂ) QOO /Ql—ls)’ n1nna7’)’)7’):/
2-BomoiH7-dijoro-7 Ston ocfg@a)( £59 (2 9),
(vhphthdlen- (-EH9thanofdH | ¢ GDCB3)(2H,Im)31.84 (1H,
O [MrH +; (3H t), dﬁs%ﬁs(o%'zhﬂﬂ?) 8.0
3.76mnq),4.(1 g ,

. . 7.57 (1H, t), 7.62H3hg (1H t)
7.97 (1H, d), 8.35|(1H, d). 8.93 (1h d)
petaraons D07 ity pEagedr e FSHEETI T o
Prepar ati ons 107 - 11%pli’tkl%?ﬂo Pﬁlg%appro; ?g@ft&g%’sﬁgs%m
Pr e , ane |[mrethpRuigatl-png o7 m), 5.03 (1H, d), 7.52-7.56

2- Br -chl oro-| bH (CDC13): 1.17|(BKm)7}.85 QHB4), 7.96
napkh yl)butan-1- 2.18-2.25 (1HH, 82)3%{!1:121)48159
one )" 5.17 (1H, t), 7.51- 7.55 n,
(1H, d) 7.97 (1H, [d) 8.02 (1H, d), éﬁ_gﬁ) (1H, S) -48
W0 2006/ 085118 PCT/ GR2006/ 050031 108!0 Br
120 Briono- | - ( 7- chl or o-| BBromodD@id)aro-4. 59 64 ZHHClg) 1.06 (3H, t),
napht hal en- 1- ml ) et halrlﬁ ﬁhilexﬁﬁylgpeiian( 2HH;. 5@169?21@411)(1&8-2 34
, m, 5.80 (1H z;f_' )54(130755
(CDC13): 1. 16 § d ;
1.28 (3H, d), 2.5¢FLoy, [43(1H,d),7.98
), 5.03 (1H, d), 7(BRdY836 (IH,d),861
(1H, s)
111 Br 2-Bromo-1-(4-chloro- ou (CDClLy): 1.16 (3H, 1),
o] naphthalen-1-yl)butan-1- | 2.15-2.23 (1H, m), 2.32-2.39
one (1H, m), 5.11 (1H, m), 7.62
OO (1H, d), 7.68-7.72 (2H, m),
& 7.78 (1H, d), 8.37-8.39 (1H,
m), 8.46-8.48 (1H, m)
112 2-Bromo-1-(7-methoxy- | oy (CDCl;): 2.01 (3H, d),
o Br naphthalen-1-yl)propan- | 4.00 (3H, s), 5.47 (1H, q),
| 1-one 7.24-7.27 (1H, m), 7.40 (1H,
° OO ), 7.81 (1H, d), 7.97-8.00
(2H, m), 8.12 (1H, s)
113 Br 2-Bromo-1-(4-methoxy- | oy (CDCl3): 1.99 (3H, d),
o naphthalen-1-yl)propan- | 4.11 (3H, s), 5.46 (1H, q),
1-one 6.84 (1H, d), 7.57 (1H, t),
OO 7.68 (1H, t), 8.04 (1H, d),
0 8.37 (1H, d), 8.81 (1H, d)
114 o Br 2-Bromo-1-(5-methyl- o (CDCLy): 2.01 (3H, d),

naphthalen-1-yl)propan-
1-one

2.76 (3H, s), 5.38 (1H, q),
7.44 (1H, d), 7.51-7.60 (2H,
m), 7.85 (1H, d), 8.22-8.25

(2H, m)

Preparation 115: 5-Methylnaphthalene-1-carboxylic acid tert-butyl ester
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cl (2H m, 7.85 (1H, d), 7.96 (1H, d), 8.03 (1H, d),

8.59 (1H, s) 110 2-Brono-l-(7-chloro- 8H (CDCL13):
wa2@6/088k8 t), Br naphthal en-1-yl)pentan- 1.51pd1/682006/050031

(2H, m, 2.18-2.34 0 1-one (2H, M, 5.24 (1 H 1t),

7.55 ¢l L (2H m, 7.85 (1H, d), 7.98 (1H, d), 8.03

(1H, d), 8.61 (1H, s) 111 ronmo-1-(4-chloro- 8H

(CDC13): 1.16 (3H, t), o naphthalen-1-yl)butan-I-

2.15-2.23 (1H, m, 2.32- one (1H, n), 5.11 (1H

m, 7.62 1 (1H d), 7 68>% (2H, m, .78 (1H, d),

8.37-8.39 (1H, cl , 8.46-8.48 (1H, 112

2- Br )

nap h o ut1(>17 fo %1]8%34 Weg}gq ]cgﬁioxﬁ c%g:]g(t%gb ster (? Org8
Chemg 9905 387151 Ppf 1 e, 3 2,61%01 (G0rpk) 2t 7783 g ded butyl
lithfjm (2.5817 1.§6100) OVGIZEHQGTW of inl!ZAfte.t }Slll’l'lslg for ﬂQmBrmethyl iodide (0.55g)
wad-aBilcdrind the (réhcﬁﬁht dewyd toSdra e 1.5k, F8e feddtion Ghas queﬁched water

Hrﬁﬂﬂ{n Eg d 19\9&5} ané 1]1yf (33)1 5 4J§hé xtracts
Wi igp nf tra[fji g)itl thed 51 omatography
(elze@mhsxmﬁ@gnm 9%7) gagithq @B@Q@pounﬂ CP@H) 1d7)0,(9H 5), 2.78 (3H,

s)JTATHENIEH)EN46L7 4 208064 @, 116, §.B3d, SH), 8.66 & 1Kk vz @S") = 242.23
[ngﬂqa? 446 fdH, d), 7.51-7.60 (2H, m), 7.85 (1H, d),
2-8.25 (2H, m Preparation 115:

5- Met hyl napht hal ene-| -carboxylic acid tert-butyl ester
Prepayatign 2@@81%5&1@%#@2%&?%9%4 OO0 T Toa

solution of 5-brono-|-naphthal ene-|-carboxylic acid

tert-butyl ester (J. Og. PH: 2002; 67(4);

1171-1177) (1.00g, 3.26nmo| n THE (1Onl) at -78 C

was added butyl [ithium 1.56nL) over a period

of 2mn. After stirring f 4em n et hyl i odi de

(0. 559)

5-Methylnaphthalene-1-carboxylic acid tert-butyl ester (Preparation 115, 1.37g,
4.45mmol) was dissolved in DCM (10mL) and TFA (3mL) was added. After stirring for 16hr,

the reaction was concentrated in vacuo to give the title compound. 6 (DMSO): 2.71 (3H, s),
745 (1H, d), 7.53 (1H, m), 7.64 (1H, m), 8.13 (1H, d), 8.28 (1H, d), 8.68 (1H, d).

Preparation 117: 1-(5-Methylnaphthalen-1-yl)propan-1-one

(o)

The title compound was prepared from 5-methylnaphthalene-1-carboxylic acid
(Preparation 116) via acid chloride under similar conditions as described in Preparation 98. ou
(CDCl): 1.20 (3H, t), 2.63 (3H, s), 2.97 (2H, q), 7.29 (1H, d), 7.35-7.46 (2H, m), 7.69 (1H, d),
8.07 (1H, d), 8.22 (1H, d); m/z (ESY) = 199.07 [M+H]"; RT = 3.86 min.

Preparation 118: 5-Methoxynaphthalene-1-carboxylic acid methyl ester
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20

25

5 was added and the reaction allowed to warmto rt

over 1.5hr. The reaction was quenched water (10nlL)
w@nahepssiig t i oned between water and di et hyl et heeT/6B2006/050031

50mL). The conbined extracts were dried (NgSO4) and

concentrated. Purification of the residue

f | asHhedie eprapaysd wptRrerared)ageording ﬁOéleﬁfé%hqdérf@a@de Chemg: 2)
Qoay,40283.titl e conpound. SH (CDC13): 1.70 (9H, s),

2.78 (3H, s), 7.37 (d, 1H), 7.46-7.54 (m 2H), 8.04

prfarafpd 197 s Mo SomiplopmieBribanlhen " 1l T

5- Met hyl napht hal ene-I -carboxylic acid O OH 15
5- Met hyl napht hal ene- 1| - car bo A% acid tert- butyl ester
(Preparation 115, 1.37g, Dl ) was dissolved in
DCM (1 Om.) and TFA (3nl) ded. After stirring for
16hr, the reaction was coOfcefitrated in vacuo to give
t he t|t| e conmpound. bH (DMBO): 2.71 (3H, s), 7.45

1H, 7.53 7. 64 1
( 8’5 ]t/Pfﬂ-'o pht]éa}%ls-lr%ﬁoxﬂ aci. géneﬁl,yé Z]frp]&rp%f&-}m 1.43g) was
d1$01(~'€d mﬂﬂ%ﬂd@ﬁm@aﬁé ﬁMlsongm)lrlwétpallde a_oheiwe ad@pd afhgtireei figrd 6hr
th&OssREe Rsled\RSa@lot PRI WEOH (SDML) was added, washed EtOAc (50mL), acidified
ushi; @Sﬁc@{&a@éﬁﬁ%lnﬁ’énee;l@a d(iﬂ[) ? )95(?191 dTl(eF> e ﬁBﬂl@@Bﬂgﬁ.’rﬁc fractions

1t JAN ditlan
wefe el (bRS0 e Felpinalet o vigu? oSITIES 1 isppgund E sy 400
(3Hy's), P0G H( 476812 21) 98716(@1:11; d)g§.42 (2FHpm),(130 (

7.35-7.46 (2H, m, 7.69 (1H d), 807(1H d) 8. 22
Pregarakion'130: 'idg-l\'feﬁﬁpxy aphotaléh(1-y)pridhin-113he = 3. 86 m n.

reparation 118: Met hoxyna hal ene-1| - car boxylic

acid nethyl ester O ,0 3050 WO 2006/ 085118

PCT/ GB2006/ 050031 The ti npound was prepared

according to the nethod J. Chem (2004),

240- 253. Preparation 119:

5- Met hoxynapht hal ene- I-ca‘f%oxyl icacid 5004 i\ \

.0 "ﬂreMﬁE B&ﬁpﬁ%ﬂ@ﬁﬁd}ﬁb@%ﬂm&ﬁhﬁ%y}lﬂaﬂlﬁdﬁn@ lfﬂﬁibBXJ'hc acid

o e e

NaCOH (50m_) was added washed Et QAc (50nL), aci d|f| ed
Prbpardfibi21¢ mmembna(smetlr@yniﬂmnmaxuygpi@dnq%@ DCM (3 x
50m) . The conbined organic fractions were dried
(MgS™) and concentrated in vaguo to afford the title
conpound. bx (DVMSO): 4.00 e3HL s), 7.06 (1 H d),
7.60 (2H, m, 8.16 (1 H d), B.42 (2H, m, 13.10 (1 H,
s). Preparation 120:
1- (5- Met hoxynapht hal en- 1- pan-1-one O \ \

(o]

4

7

The title compound was prepared from 1-(5-methoxynaphthalen-1-yl)propan-1-one
(Preparation 120) under conditions described in Preparation 16. o (CDCl3): 2.01 (3H, d), 4.04
(3H, s), 5.45 (1H, q), 7.14 (1H, d), 7.48 (2H, m), 7.98 (1H, d), 8.10 (1H, d), 8.40 (1H, d).

Preparation 122: 1-(5-Chloronaphthalen-1-yl)ethanol

HO

0

Cl

-51-
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15 ,0 The title conmpound was prepared from

5- met hoxynapht hal ene- 1- carboxylic acid (Preparation
wai@y/osi1as t he acid chloride as described i n PreQBGB2006/050031

98. bx (DVsO): 1.18 (3H, t), 3.10 (2H, qg), 3.98 (3H

s), 7.08 (1H, d), 7.55 (2H, m, 7.96 (1H, d), 8.04

(1H, Tl"g)tltle 8omlgpu(1c1}qas mypareg(from %ngprgpqp@phalfge_tl-carbaldehyde
(PRpButsS) with methly hbagnedyrh tiilafiderunder\sin)ifar cgnditiohs a3rlescriBed in

Pr&arddion 187. 3y ((tJDCL}pl-Eb ?3}!‘[ 'd§ | se70qPARP UGS WaSmP7eRIE ), 71601,

t yl)pr opan-1-one " (Preparation
m’i%&?(ﬁ&g%%gﬁg’u‘{’ﬂ ons gegcrl bed in Prepar atl on 16. 8H
(CDC13): 2.01 (3H, d), 4.04 25 (3H, s), 5.45 (1H, q),
Prépdrati¢ 123: #(5-Chlot@naphihalem)l-ylJethogd H, d), 8.10 (1H,
d), 8.40 (1H, d). Preparation 122:
1- (5- Chl or onapht hal en- 1-yl ) ed oo HO C -51 WO
2006/ 085118 PCT/ GB2006/ 050031 | The title conpound was
prepared from 5-chl oronap e- 1- car bal dehyde
(Preparation 55) with net nesi um chl ori de under
simlar conditions as descri bed in Preparation 187.

8H (CDC13): 1.75 (3H, d), é@;o @le 7.45 (1H (rp

7. 42Tlxeﬂqe cqtypoul;d wes Rrggqred fﬁa}n 1 -(b- th@} n-l-gl)qgan@h ppparatmn
128) ynd8r @ildr tonditioghy as @sd?rbequrPaépamnoﬂ.w 3y (CDCL): 2.75 (3H, s), 7.55
(i &&m&gr@pemmﬁlngnsésmm@}bam@med)o C The title

corrpound was prepared from

1- (5-.chl or onapht hal en-1-yl ) et hanol (Preparation 10
PrfE‘?)at‘%H’é' Sqrﬁmpér(stgﬂﬂ"’f‘?lﬂﬁgal%l'éIQ%tE?'F‘E‘éd in

Preparation 129. 8H (CDC13): 2.75 (3H, s), 7.55 (1H,

t), 7.72 (2H, m, 8.04 (1H, m Br8.56 (1H, d), 8.70

(1H, d). Preparation 124:

2- Brono- | - (5- Chl or onapht halenil-yl)ethanone Br 0/ /

15 Cl The title conpound epared from

1- (5-chl oronapht hal en- 1-y anone (Preparation 123)

under simlar conditions asidescribed in Preparation

19. 3) 3H,

o @éﬁl@?&?&m é(/a%%e ﬁe%'#ron{j% (5- th%grgﬂaﬁtﬁalem yI)dihdignd
(Preppiplinno2p) ynslersimpilag conditiosh W&ﬁ@ﬁ%{*‘ﬁm@ﬁt@ 1) HRAbR&-60

(28, d), 7.63 (1H, m), 7.74 (3H, m), 8.04 (2H, m).

Preparation 125: 2-Bromo-1-(5,6,7,8-tetrahydronaphthalen-2-yl)ethanone

The title compound was prepared from 1-(5,6,7,8-tetrahydronaphthalen-2-
yl)ethanone under similar conditions as described in Preparation 44. &; (DMSO): 1.77 (4H, m),
2.80 (4H, m), 4.87 (2H, s), 7.24 (1H, d), 7.72 (2H, m).

Preparation 126: 3-(5,6,7,8-Tetrahydronaphthalen-2-yl)-5,6-dihydroimidazo[2,1-b]thiazole

hydrobromide
S
.
N
A

The title compound was prepared from 2-bromo-1-(5,6,7,8-tetrahydronaphthalen-2-
yl)ethanone (Preparation 125) and 2-imidazolidinethione under similar conditions as described
in Example 66. oy (DMSO): 1.77 (4H, m), 2.80 (4H, m), 4.30 (2H, t), 4.53 (2H, t), 6.95 (1H, s),
7.24 (1H, d), 7.34 (2H, d), 9.61 (1H, br); m/z (ES") =257.07 [M+H]"; RT =2.51 min.
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C& --- Br The title conmpound was prepared from
1-(5,6,7,8-tetrahydronapht hal en-2 yl) et hanone under
waevsloggiicondi ti ons as described in Preparati onCHEB2@I1050031
(DVMBO): 1.77 (4H, m, 2.80 (4H, m, 4.87 (2H, s),
7.24 (1H, d), 7.72 (2H, . 25 Preparation 126:
Prgpamtien 172782wﬂma%ﬁds&pﬁmhmrehapzﬂgqlen-ljyla Sebrdibyiireiniaze(2,1-
b]thigzdlehydldblromitlel € hydrobromde s JN>N. HBr The title
conmpound was prepared frongr
2-brono-1-(5,6,7, 8- tetrah dr np{phthal en-2 30

yl) et hanone (Prepar at \#ﬂ
2-im dazol i di net hi on Si an-laeondl t| ons as
descrlbed i n Exanpl e 66 5H sDI\/SO)
gor h(e 41'qe c?ﬁlpougd k(o3 I(rg}qredtfsom (557 @-thrahjfcsronaghtbgen(- p4) -5,6-
d@yirounizlaw (-blhiazb)e hydrdbron(i @ Prepiratiéh 126) ¢nlef; siildr;comditrons as
debdeBpd i Harhpld 11] b+ Hd %%ﬁgggoglﬂpmw4ﬂ- 1;52 4\@1(?21% m), 4.32 (2H, m),
reparati on
7%‘)@ ngég’?%?g&)g;\[ 8-t et r ahydr onapht hal en-2-yl ) -5, 6-di hy
dr oi m dazo|[ 2, 1- b]thl azol e hydrobromde Br S N HBr
Preparation 128: ¢ dhifoifluoromethybmaphtiraten-¥-ypropan-1-ol
3-(5,6,7, 8- tetrahydronaphtl‘fﬁ et~2-yl)-5,6- 5
di hydr oi m dazo[ 2, 1- b] t hi azgl ¢ _hydr obr om de
(Preparation 126) under 9 condi tions as
descri bed in Exanple 11. by 50): 1.79 (4H, m, 2.80
(4H m, 4.23 (2H m, 43R (2H m, 7.29 (3H m,

9.60 (1H, br). Preparati orF f2s:
1- (Sr_fohndok y@ffﬂ&%ﬁl@ﬁ’lm Ra ol14, Mnﬂﬁ(ﬁ??gﬂs diss lved HuF
BB AV Bl wes then

t
trifluoro
(Sl i ed1sd VR T PRPLE T it
adémlcrppwwa“pr i apstbe golydion athged to, stsliqr tgr by Propiomaidehyde
(3201Ly43.6dmmalpsast thanraddaikitedy dved Simlirsand cheanixBrallowadeb stibfar 1hr.
Tlﬁ%wdg%ha&als YRAed shashd ﬁuxiu% wés%h&ﬁfor 26 at rt before a 2M HCI
soﬁ)ﬁagﬁﬁmii)/was %ﬂed ng’ glgy%nuigé was st e or 5?1'111}/\% tth% aque?lgsqayfder was

ure a

ex{rpgted Vfél BRAcEHB |691ﬁ1g) hg W%sed CEEHBIG dayera are: washad (Reing) éirl
(Mg 4)sinil coreentfated id Gdero. Purificatibe by flash-shi@ivatd@taphysai silicagel (eluent:

hek@@MOAVAS1 agdad) %%erﬁtPétcblthﬁoMSS}ﬁ«JUOl i §0BHDYY] 1n90-2 05 (2H,

m%gﬁg)(ﬁb%?e co@r‘glstrze‘ggsel \gﬁ gle(ayer&}s&lp\ﬁf Hﬁs%gﬁf %46(11{

)( brine), dried (I\/gSO4) and concentrated i n vacuo.

Purification by flash-chronmatography on silica gel
Prepard€iod 129: heesariﬁluﬁiﬂﬁahyln%mhilaam-yﬁbﬂapa@amet he title
conpound. bx (CDC13): 1.05 63HP~1t), 1.90-2.05 (2H, 20

m, 5.45 (1H, m, 7.55 (1H, t 7.65(1H t), 7.78

(1H, d), 7.90 (1H, d), 8. , d), 8.40 (1H, d).
Preparation 129:
1-(5-Trifl uoronet hyl naph¥
F

| en-1-yl ) propan-1-one
F

1-(5-Trifluoromethylnaphthalen-1-yl)propan-1-ol (Preparation 128, 2.5g, 9.832mmol)
was dissolved in DCM (80mL) and Dess-Martin reagent was added portionwise under inert
atmosphere at rt. The mixture was stirred for 16hr at rt before sat. NaHCO; solution (80mL) was
added, extracted with DCM, dried (MgSO,) and concentrated in vacuo. Purification by flash-
chromatography on silica gel (eluent: DCM) gave the title compound. &y (DMSO): 1.20 (3H, t),
3.17 (2H, q), 7.75 (1H, t), 7.85 (1H, t), 8.10 (1H, d), 8.20 (1H, d), 8.30 (1H, br d), 8.60 (1H, d).

Preparation 130: 2-Bromo-1-(5-trifluoromethylnaphthalen-1-yl)propan-1-one
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1- (5-Trifl uoronet hyl napht hal en-1-yl ) propan-1 - ol

w@ Repssiat i on 128, 2.5g, 9.832mvl) was di SSoP@EABR0V6/050031
DCM (80nm.) and Dess-Martin reagent was added
portionw se under inert atmosphere at rt. The m xture
was stirred for 16hr at rt gef pre sat. NaHCO3 sol ution
(80nm.) was added, extracte i th DCM dried (MySO4)

and concentrated in vacuq (fication by flash-

chr omat ogr aphy on silica @ £l uent: DCM gave the

title conpound. bx (DVBO :T1.20 (3H, t), 30 3.17 (2H,

q, 7.75 (1H, t), 7.85 (¥H>et), 8.10 (1H, d), 8.20

(1H, d), 8.30 (1H, br d), 8.60 (1H, d). Preparation
130: The title compound was prepared from 1,1-(5-trifluoromethylnaphthalen-1-yl)propan-1-
ond i hiﬁ%piﬁm&érfsihﬁﬁf QBB 83 AR KA i PreparkitionN60 BADMSO):
LR s e e

1,1-(5-trifluoronethyl napht hal en-1-yl)propan-1- one
Preparstien E1i 3+Fluqronaphticdenesi i | ar condi tions as

descri bed in Preparation FFDMSO):  1.95 (3H, d),

5.95 (1H, q), 7.80-7.90 (éeg@;‘ 8.15 (1H, d),

8.25-8.35 (2H, m, 8.50 (IH, d). 5 Preparation 131:

2- Fl &sBlucdoagphthhlehe hearbkyhc acid (15.0g, 78.87mmol) was suspended in Quinidine
(35mE) QAP PO AR (EGE 158 G WA HdCinber(ide?t #Gosphere and the
ree?c%bns \Z/Qgﬂ'l?el t)egvu\r@dgé Sgﬁ;g ?ggg THe m%'(ltlupl da{ %ﬁovg ?(’ﬁgic‘gol?nrg ar%’%{h%}ed, the

ower: 18" g 1380 3mo was aadeq “upder riert _
filier cake e ashedwith RIOH G0mEa then Berane COmE-X10g washings weesrqorpkined
anfl goncd@tated il heuori Grpanics weesdilmlied oxilbEiObc 90InL), ovasted swittl 2M HCI
sofutibf @€5bmIt) Men blihd {166mMICR HEedBRSORSAE donbdbrtiatelliAFdchd Pidification

' ' n .
b%%{ég fl?%ﬁ%&“ﬂ?%ﬁ%gzﬁ?gﬁ@é ﬁ%}%ﬁ%ﬁ?@ﬁ%ﬁﬁi’%ﬁ% sy
T4 QO 8t 12 (IHe@nEd-Hil 21O sol ution (2 x 50nL)
then brine (100ni), dried (MJSOH) and concentrated in
Prépardtion 132: iL{(7-Fhioreiaphibvlenl1ad@fprofuncndieogr aphy on silica
gel (eluent: hexane) gave the title conpound. 8H
(DVMBO): 15 7.40-7.60 (3H\ppP, 7.72 (1H, d), 7.90-8.10
(3H, m. Preparation 132: F
1- ( 7- Fl uor onapht hal en- 1- an- l1-one O F 1/ /
2- Fl uor onapht hal ene (Prepagat#on 131, 8.0g, 55.10nmol)

' | i 20 0, ' .
e Pl GOt 8 e ot 0thed U, Bl RBES
(120ra).)grpdgrinert atppspherpand thargection iaveneled 8t Q" CoAlEr{d2 -8 d 70.82mmol)
wasithenaddedsh biier paetioh@nd ths mixture Fliednfiox t Smie Tha sniktine Rwas deh ecbled at

-784C and pRIGIAPCEhREAL (oML, 1861D:AMbY §vad SidBdliowil Eer BRI, Jrh¥\BSxture

added..sl over ..15mn. The m xture S t.hen stirred.
W qgenfg.ﬁ?(f) T gﬁhg 'f“?dg %"HQ% ‘\’/Vé’F EL%sH)eno&( té’ reacla1 ft}’\@rgrarggsc\ﬂer? fhllutede with

O
ar an ) THS r'o . _
EtBAG 41088 weasked grith Ve HChpalyiion &%@n%)zb@ﬁﬂylgs%mnwntrﬁed in
vaid thigfford dheutttiecpmp@ingd. HOMEMSQ)x: il &8 HVWSDAS (23hd), 7.52 (1H, m), 7.61
(139@;’@[1152()&11,3@,3_@5 , W35 (1m, mf.ford the title conpound.
8H (DMBO): 1.15 (3H, t), 3.15 (2H, q), 7.52 (1H, m,

7.61
Preparation 133: 2-Bromo-1-(7-fluoronaphthalen-1-yl)propan-1-one
Br
o

CC

The title compound was prepared from 1-(7-fluoronaphthalen-1-yl)propan-1-one
(Preparation 132, 11.7g, 55.10mmol) under similar conditions as described in Preparation 16.
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(1H, m, 8.15 (1H, m, 8.25 (2H, m, 8.35 (1H, n).
Preparation 133:
wQ 286081118 - ( 7- f | uor onapht hal en- 1-yl ) pr opan- | - oPeT/GBR006050031
F 30 The title conmpound was prepared from
7-fl uor onapht hal en- 1 8% ropan-1-one (Preparation
SHIQ S0):11.943H5m), ﬁd?'r{bﬁl)q)u% ? T&428 M3 10c%3) @Homy 823-8.35 (2H,
mﬂescrlbed in Preparation 16. -54 WD 2006/ 085118
PCT/ GB2006/ 050031 bH (DVSO): 1.90 (3H n, 5.95 (1H

Pr%é?_ll‘atYmnng4 E.,Z(ggauroa nagll]lthféﬂjlgylﬁ)u%an_ _one; , 8.25-8.35

1- (7- Fl uoronapht hal en-1-yY) butan-1-one 0 F 5 The
title conpound was prepareds?rom 2-fl uor onapht hal ene
(Preparation 131, 1.0g, DE) and butyryl

chloride under simlar co s as described in
Preparation 18. SH (DVBONO5 (3H, t), 1.70 (2H

m, 310(2H t), 755(1H n) 7.65 (1H, m, 8.15
(1H, Pr epar at |

| 36T e 8%9‘1““% Va%lrfensif%irfavm ﬁa?féwphtham Al 130108,
6.8§mma)) gnd btyey1 chlptide vadersnilad covdiiops aspslasceibed in @mparatlon 18. On
(DMSZO0): 0.55:3HY DARTO (281, @y-3| HYRDL W 7851 H,ane 7.65 (1HD kg par st Hoin),

g%ﬁﬁH;$>% 9 H@ 3mol ) under simlar conditions as
deSCYI% é in Sgeparat|on 16. SH (DvsO: 1.10 (3H, t),

2.05 (1H, m, 2.15 (1H, m, 5.80 (1H t 7.55-7.70
Prepaxatioy 1353 2-Byomo-Ae(7- f(ugmnap’tha@n—;] Il;_ugug- -g}q’ m .

Preparati on 136:

3- (3, 4- Di chl or ophenyl ) - 5, 6- 8 oi m dazo[ 2, 1-b] thi azo

| e hydrobrom de 20 C HBr The title conpound

was prepared from

2-brono-1-(3, 4-di chl orophefiylNet hanone and 2-

i m dpRei %Iﬁ@iuha Q/@@pr Elﬁrfroiﬂ IIU Aor&RPKthdON§1)ESan-1 -one

%&t‘id bl%g néa &) g{.{?b I;n: arazi!ibé 96 Ou
m%”@ %ﬂgp 2. @H’tﬂ ﬂ15t£ ) 51’1‘?2‘}}5@ (2% 0(%%31)0%10820
(2HN@H§Q58R$(EHQHWO mn. Preparat|on 137:

2- Brono- 3- (3, 4-di chl orophenyl ) -5, 6-di hydr oi m dazo[ 2, 1-

PrRbAraLST P6S 3- S HBiGR6 PR &S 3 -Bhydrrimibhzo[2,1-b] thiazole hydrobromide

S
CIDINXN
A
Cl

The title compound was prepared from 2-bromo-1-(3,4-dichlorophenyl)ethanone and 2-
imidazolidinethione under similar conditions as described in Example 1. &y (DMSO): 4.30 (2H,
m), 4.50 (2H, m), 7.20 (1H, s), 7.60 (1H, d), 7.80 (1H, d), 7.95 (1H, s), 9.60 (1H, br s); m/z
(ES") =271.03 [M+H]"; RT =2.70 min.

Preparation 137: 2-Bromo-3-(3,4-dichlorophenyl)-5,6-dihydroimidazo[2,1-b]thiazole

Hydrobromide
Br s
cl ! N>§N
S
Cl .HBr

3-(3,4-Dichlorophenyl)-5,6-dihydroimidazo[2,1-b]thiazole hydrobromide (Preparation
136, 5.0g, 13.85mmol) was suspended in DCM (100.0mL) and sat. NaHCO; solution (100mL.)
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Cl ~ HBr

3-(3,4-D chl orophenyl) -5, 6-di hydroi m dazo[ 2, 1- b] t hi azo
wo eodpsiodr om de (Preparation 35 136, 5.0g, 13r@BHGBRI0)/050031

was suspended in DCM (100. OrL) and sat. NaHCO3

sol ution (100nL) -55 WD 2006/085118 PCT/ GB2006/ 050031
wagaddedg dbeimixfure wis stirigd &igoreysly far d frain apd §istye Bhagestseparated; the
ord:mit layeamds drivd by weingh plses sepapiionataatdgetahd cootad gadfiCthyl wingfan ice

baﬂ?sf?rgrgin@t@b PIY 33 BSnRol) RS HeS 5128 St SRinCAl iHeintidGreaR stirred at
00%0 ol,ed a

% an 1116 atct:nosffl}eﬁe for HH d&%er(few mng.l%es aygﬁoav RIEct eplga% annné‘d the ice
ba&ba‘gasg?mweé gndythe m@@ramf&d fornl 6ht the suspersiop e Eltgred andithe solid
wakh¢dewithf diethytiethat €6.0mLYy 1l dffowl the it qompadrd. §:o(DMRN): 4.824i16 4H,
mp 7801, 685 .90ePMeH 9 3R H, BEs)n xture stirred for 16hr.

The suspension was filtered and the solid washed with

di et hyl et her to afford the title conpound.
Prgparatiffiskys: 343, I@I%P%%ﬂ)-S G¢ihydropgpidazp(3.1-blfhiazoje-gy
cafipaiflehyle 9. 55 (1 H, br s). Preparation 138:

3-(3,4-Di chl orophenyl ) - ? 6- di hydr oi m dazo[ 2, 1- bl t hi azo

| e-2- 10 car bal dehyde D HSC N 15 C Ethyl

magnesi um bromde 2.0 M spl ution in diethyl ether

(10. 2n, 20.36mmolY~was —adde¥ to a solution of THE

(50. om_) under inert DS P e and the m xture cool ed

at 0C by wusing arflice bath.

2- Br n‘?ag{le%mﬁl stbmide 2N @&ﬂﬁfén) 1n ﬁleﬁlyljétﬂéf f(Paniﬂ @@591{11%01} was

hi azo]. o
adgl“t?‘@%r%r‘ SIS S e 2P pi e ik W spqt e by
using ap s batyn2rBrome-g 3 431t‘ihl°F9PH%PYf)05r6 élﬁvdromnbzﬂz 11tdfkjazole
hyﬂﬁ)bﬂo&ndm(lP)epmaisonaﬁd £30g, 6.791nmob easi bdded partichwisedto theiakdwerselution
ovet $rhin EANdr firrihS fr 2nSBMIT @11 0RLTBR mlaaaédd@thé 380iion and the

U b A LR
hepppfitiongfl betwaen B (10 adiumlorge dApmD). The
orgammdewr wast &di(MghQoand cqncealtrfaf@d dz wahleo tojafford thegitle sompount.H

5u((DM30): 3.90 @81, 13 H.20MH, ), 205 (ﬁer) M85 (Y, ), 8 H1H), 9.20 @H, s).
(1H, d), 8.10 (1H, s), 9.20 S). 25 Preparation

USRS DI A

conpound was prepared from

3-(3, 4- dlchlorophenyl) 3 oxofropi onic acid 30 nethyl

ester (1.0g, 4. 05mmol )¢ iot'ar condi tions as

described in Preparatlo H (DMSO): 3.80 (3H, s),

6.75 (1H, s), 7.90 (1H" d), 8.00(1H, d), 8.30 (1H,

s) . Prrdiacatpoond ¥4 prepared from 3-(3,4-dichlorophenyl)-3-oxopropionic acid
methyl 3stér(Pog . osmlbamér)snﬁlaé céhdhoas R dicHBEDh Prepataliéti 6220

OMSH: $86 B2XY. 555 (RE5P7 95 Y o), 800711, %), Bo%1m, 5).

Preparation 140: 3-(3,4-Dichlorophenyl)-5,6-dihydroimidazo[2,1-b]thiazole-2-carboxylic
acid methyl ester

Cl / >§N
Cl

The title compound was prepared from 2-bromo-3-(3,4-dichlorophenyl)-3-oxo-
propionic acid methyl ester (Preparation 139, 1.40g, 4.05mmol) and 2-imidazolidinethione
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Cl )-Z--,NN C' 35 The title conmpound was prepared
from 2-brono- 3-(3, 4-di chl or ophenyl ) - 3- oxo- propionic
wa@eood/ogaidyl ester (Preparation 139, 1.40g, 4.P8ntBbR()06/050031
and 2-im dazolidinethione -56 WD 2006/085118
PCT/ GB2006/ 050031 under_ sim | ar conditions
underssipijas eenditipniseadepsribedin Bxpmplpilsd) (DMSOD 3(78 @H §) 4.39 (46 m),
7.§4HH, &) 7.90 A5 m),(8108, (1H)s). 7. 90 (1H, m), 8.00 (1H, s).
Preparati on 141:

P alRiAy; ‘£pfaio”l -G rors R R AR 0 °F - o

1- (4-chl oro- 3- trlfluoronEthyIphenyl)ethanone (5. 0g,
22. 46mmol ) under S|nllafltond| ions as described in
Preparation 16. 5H ( BH, s), 7.70 (1H,
d, 8.10 (1H, d), 8.35 (1 ). 10 Preparation 142:
3-(4-Chloro-3-trifluor t phenyl ) -5, 6-di hydr oi m daz

o[ 2 ”ﬂhekﬁllﬁ BorRFRhE wad el RN 11{34 &l&o-g-tnﬁud}l)tﬁéth}%heﬁ@kthanone
5 §g %2 46 5m ol)C OH@%%@\I ccglﬁ{tlre{l%ef %@scnbedtlﬁ g]fepirgtlon 16. oy (DMSO): 4.40

<2Hhanm@Hhém%h%(l@méaééw sh 141 6 44y 21.32mol)

and 2-im dazoli di nethi one under simlar conditions as

Satibd £42: B4-ChiFe3aritluordmeliRehy1)-4,63h J)'iml(l&o 24-b]thiazole
g@gﬂ 7%0 (1H, s), 7.95 (2Hy?n) 8’(dz (1H, [si 5
48 br s); iz (ES) = 304693 [MrH + RT = 244
mn. Preparation 143: -
2- Brono- 3- (4-chl oro- 3ftri roﬁgi%ylphenyl) 5, 6-di hyd
roi mdazo[2,1- 20 b]Jthia hydrobromde Br F F S F
I N I I cS Hr The €ltle conpol®d was prepared from
3- ( 4Fiehitle campbuhd whd pregacadertomy2-ploeioyll-(4-ch]dbe-3-trifluoromethyl-

ﬂlﬁﬁﬁngkﬂéﬁaﬁ{t%n 14P]st4hg 24 @bﬁm’ﬂM Qﬁ@f’-ﬁtﬁl@hﬂﬁdmethlone under similar

hidh
00{1 101f§ as gescr&)b(fdt s EXample g q%‘iﬁlrv%gjé‘gp 2 ndﬁp #J ?er s),
7. %Sljggg}m) 84 04H1,4), Q@S((hlﬂl brﬁ} m/z/(E§5) =(§94 93 [ +H] RT 2 44 min.

Preparation 143: 2-Bromo-3-(4-chloro-3-trifluoromethylphenyl)-5,6-dihydroimidazo[2,1-

b]thiazole hydrobromide
Br
F s
F
)i@j/\/ >§ N
F N
Cl .HBr

The title compound was prepared from 3-(4-chloro-3-trifluoromethylphenyl)-5,6-
dihydroimidazo[2,1-b]thiazole hydrobromide (Preparation 142, 5.0g, 12.99mmol) and bromine
under similar conditions as described in Example 11. &y (DMSO): 4.35-4.20 (4H, m), 7.95 (1H,
d), 8.05 (1H, d), 8.10 (1H, s), 9.60 (1H, br s).

Preparation 144: 3-(4-Chloro-3-trifluoromethylphenyl)-5,6-dihydroimidazo[2,1-b]thiazole-
2-carbaldehyde

The title compound was prepared from 2-bromo-3-(4-chloro-3-trifluoromethylphenyl)-
5,6-dihydroimidazo[2,1-b]thiazole hydrobromide (Preparation 143, 1.5g, 3.39mmol) under
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25 d), 8.05 (1H, d), 8.10 (1H, s), 9.60 (1H, br s).
Preparati on 144:
we2q0d/0&hor o- 3-tri fl uor onet hyl phenyl ) - 5, 6- di hyPeDGBR@ED50031
o[ 2, 1-b] t hi azol e- 2-carbal dehyde O Il F H~NF MN-j
Cl 30 The title conpound was prepared from
sirpilas ceneiyions pudesqribed i5-Faeperation 1Sk SrEPMPOYRSNPH,-m), 4.20 (2H, m),
7.95, @Hotink) \BAI0 @1 ) d),2R225 (2H 1) o] 20h{1 Hz9)! € hydr obr om de
(Preparation 143, 1.5g, 3.39mvl) under -57 WO

2006 0500 l.ar dj.t |ons as
PRRRPE R S el ind by Sl OO
4.20 (2H, m 7.95 (_1H, m0810(1H d), 825(1H
s), 9.20 (1H, s). Pregaratijon 145:
1- (4-Chl oro-3-triflgoremethytphenyl) - 3- et hyl butan-1-0
ne 5FFO FCO Iso 'yl magnesium bromde 2.0 M
solution in diethyl ®ther (24.0nL, 48.16mol) was
s| ovisyb@tgldeagnesinen bromide 2t00MasolmobrLihid@thybéther (24.0mL, 48.16mmol) was
sldb1¢ BAded Bved Stnid ib |até&h@&{?dfhydhhﬁélzmdofdxﬁeﬁlyﬁb’énﬁﬂmle (3.3g,
16%@111%3 E?W ITi-[FI(%l}]J }_ﬁ ag ?‘QI urma) 1n8'E %tg‘lg?p grg: Slhe! Iﬁ%ﬁm}el%as stniged for 1hr

ef%ﬁﬁmowgg fhedes hagh %Qﬁweé‘rfef %"fﬂiqu ey $36‘Fa%%1¥nﬁ%‘flmﬁ GHPﬂde (30mL)
watldadatosdy wrtheomixtme gidl tieni pdeitioBdrbeiweemB Aed d#linls |andkapurated
soli@midARriad KOOHE). arnaorgﬁﬁﬂapa fntal B CANRESODNE Edhcktada in vacuo to

:ffg)%é%gb%e %@%ﬂfv\g; 6?%%@2?ma%dlcbngent rat’e T%O (1H, d),
a

afford the t|tIe conmpound. bH (DMSO): O 95
(6H, m, 2.15 (1H, m, 3.00 (2H, m, 7.90 (1H, d),
Pr@patati¢’ 146: ) Brohiv- P(4e¢hdérot3-®ifludédmethylphenyl)-3-methylbutan-1-one
2-Brono-1-(4-chloro-3-trifluoronethyl phenyl)-3-nmethylb
utan-1-one F F OF Brp, Cl dhe title conpound was
prepared from 1-(4-chioro-3-trifluoronethyl phenyl)-3
20 net hyl but an- I-on':en 145, 4. 0g,

15. 15nmmol ) under si nglar~con® ti ons as described in
> S5 Bltpriad 5 e o 1 Pttty thyprdmdty gy )
m?ﬁnylbqj@elp-g? regaration/145, 4.0g, 15.15mmol) under sunllar conthlons as described in

PrépaGition i 6.- K- EMIWXVOBR, d), s (B, s AA&1 en), 280 01H, d), 7.95 (1H,
d), 8.40 (2H, m).

Preparation 147: 4-Chloro-N-methoxy-3,N-dimethylbenzamide

o

N’o\
|
cl

The title compound was prepared from 4-chloro-3-methylbenzoic acid (10.0g,
58.62mmol) under similar conditions as described in Preparation 27. &y (CDCl): 2.42 (3H, s),
3.40 (3H, s), 3.60 (3H, s), 7.40 (1H, d), 7.50 (1H, d), 7.60 (1H, s).

Preparation 148: 1-(4-Chlore-3-methylphenyl)propan-1-one

o)

hone
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cl The title conmpound was prepared from

4- chl oro- 3- net hyl benzoi ¢ acid (10.0g, 58.62mmol)
waoinabensHisri | ar conditi ons as described i n Prepp€BGB20V6/050031

27. SH (CDC13): 2.42 (3H, s), 3.40 (3H, s), 3.60 (3H,

s), 740(1H d), 7.50 (1H, d), 7.60 (1H, %\1) 30 _

Pr epBieditle pmpoggd was prepared from 4-chloro-N-methoxy-3,N-dimethylbenzamide
(Pllepérdtidatil4a) 0083 23rd0ryiblptrelel Sithjlarapaditidns @ndescribed @ Prefiathtid28. oy

DAY P8BS )SAd @29%6@&@%3?%7 60 be d), 17190 (FIRVH B0V 11455

prepared from 4-chf oro- N- met hoxy- d | met hyl benzam de

Pr epar under .simlar
PAORIRaEY Fio: hnreilst- Pt dloro s nRTER ?%YPPO?P%-""@H (DVEO) :
1.10 (3H, t), 240(3H s), 3.905 (2H, q), 7.60 (1H,
d, 7.80 (1H, d), 8.00 ( > Preparation 149:
2-Brono-1-(4-chl oro- 3- net hegyl ) propan-1-one 0 Cl
| Br The title corrpoundCWas prepared from

51 ST HYE pormresay vt promeer Tromh e hiare 398cticpy lpegpep-1-one (4.0g,
2 1S0mmelamilesinibr capitiomMBQpscribedsio Pcphiatian 16. o2 (AMSPBH,0 (GH, d),

2.49) (3H5s)3685 (H, qK1).62 A6 ), ( Hbl(114l)d), 81090H(skH, d), 8. 10
(1H, s). 10 Preparation 150:

2-Branmo- |- (5-fl uqr pht h ropan-1 -one Br
PigpuptER ia§: & Hepmp g HuBrapephaisF-1Dpkbpaatioone

1- (5-fl uoronapht hal en-1 -yl ) propan-1-one (Preparation
183, 0.8g, 15 3.96mmol) in THE (30nL) was added PTAT
(1.49g, 3.96mml) and the r8xethon was stirred at rt
for 72hr. The reaction m x{ was filtered and the
filtrate was concentr at eq acuo to afford the
title conpound. 8H (CDC13)Y 200 (3H, d), 5.40 (1H,
qQ), 7.23 (1H, d), 760(2I—f m, 7.98 (1H, d), 8.20

( 1H, TdH stin@d §utfoh Idf 143- ﬂué’r ﬁﬂ@ﬁ-@%l)ﬁr@peﬂ@ﬂ-one (Preparation 183, 0.8g,

fﬁ o‘ﬂ%jm(éouﬁﬂ ‘9{1;3537 T m é %M)%@@%%e@%ﬂ%ﬁ&ed at

rt for P? §F dm fh&fﬁltrate was concentrated in vacuo to afford
th@ﬁt@e?compbmdoﬁs(@m'}'m 2@00(1Hy¢)) 5.40 @H, q), 7.23 (1H, d), 7.60 (2H, m), 7.98 (1H,

d)dt rydupdys dezef, d). 1- b] t hi azol e hydr obr onmi de (Exanpl e
44) under simlar conditions as 25 described in

Ex 1. @) ) .
Propappto |51 gy Broptog Ol aprofgphthaley i vh 5 Ay ihinse} 2, L plehinzole
hyd)rqbremi_zl@ (1H, d), 9.60 (1H, s) Preparations 152 -

157: s_<, j

Br

CC

The title compound was prepared from 3-(7-chloronaphthalen-1-y1)-5,6-
dihydroimidazo[2,1-b]thiazole hydrobromide (Example 44) under similar conditions as
described in Example 11. &y (DMSO): 3.90 (1H, m), 4.20 (3H, m), 7.71 (1H, d), 7.80 (3H, m),
8.05 (1H, s), 8.17 (1H, d), 8.26 (1H, d), 9.60 (1H, s).

.HBr

Preparations 152 — 157:
The following compounds were prepared by the indicated method.

Prep Structure Name Method RT min | m/z (ESY)
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The foll ow ng conpounds were prepared by the indicated
met hod. 30 Prep Structure Name Method RT min mlz (ES)

wo 286312006/ 085118 PCT/ GB2006/ 050031 | PCT/GB2006/050031
| soquinoline-1- Prep 48 2.74 217.11 152 0 N. O~

earbepayrH-e—aea—fMrH+—N-ret-hexyretH—ayr-de—o—f
1- Metjhyl - 1 H-| Prep 4dsoguigqlinedls opPrend8 N. 02.74 ndol| 1311
{39H [+ paxy i ¢ |Nadotytioesiloxly- net hyl api de [M+H]"
6- Chllorg- Rrep 48 3.3bhogpfetin- 0| 154 N. O nppht hal ene- | -
[ MtH) |+ pokylic acid \' met hoxynet hyl | ci am|de
6- Fl yore®”~#a aci d §mbd§ 234.09 | 155 NO napht hal ene-1 -
chlorlide [IMHl + carboxylic acid nethoxynpthyl - F
am dg 6, 7,Di f | uor ¢-1-Méwylaci-d 3| Pigp 282. 08 2.956 0 |MH1969
pg@pht(hal engyldn;. chl orjigde { M-H + F \ \ carbpxylic a\q;Mqu
met hgx thyl -0oT 14; ll—')aﬁide O|N 5,7-Difluoro- |via
acid |3 2%2.10 1570 M&pht ha| ene-1- ch| oride [[MH)+
F I \| \“Capoxyl i c |aeidaethest hoxymet hyl - F| ani de
Prepgrati ons 158 - |htefliylahliée f ol | owi ng conpounds Were
prepdred by t hle I nqlCah&g. et hoolPrep 48 3.30 250.05
154 OyN-o~ | naphthalene-1- [M+H)"
carboxylic acid
OO methoxymethyl-
ci .
amide
| 6-Fluoro- via acid 3.03 234.09
155 Oy-N-g~ | naphthalene-1- chloride [M+H]"
carboxylic acid
CO methoxymethyl-
F .
amide
| 6,7-Difluoro- via acid 3.09 252.08
156 Og-N-g~ | naphthalene-1- | chloride [M+H]
F carboxylic acid
. OO methoxymethyl-
amide
o rll 5,7-Difluoro- via acid 3.17 252.10
157 07 | naphthalene-1- | chloride [M+H)"
F OO carboxylic acid
methoxymethyl-
F amide
Preparations 158 — 166:
The following compounds were prepared by the indicated method.
Prep Structure Name Method "H-NMR data
1-Isoquinolin-1- | Prep 28 ou (CD;OD): 1.23 (3H,
158 ° ylpropan-1-one £),3.29 (2H, q), 7.68
SN (1H, dd), 7.76 (1H, dd),
Z 7.90-7.96 (2H, m), 8.51
(1H, dd), 8.70 (1H, d)
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Prep Structure Nanme Method 1H NWVR data

1-lIsoquinolin-1- Prep 28 bH (CD30D): 1.23 (3H, 158 0
wQ bgwogams | -one t), 3.29 (2H, q), 7.68 N (IH ®diGBZ006650031
(IH, dd), i i 7.90-7.96 (2H, m, 8.51 (IH dd), 8.70
HH—eh 60—WO-2006/085118PCH-GB2006/050031+——-
1- (1-|Met hyp- 1H  Pr eg-CMehyl{IBvsSPrep 28 14 (B84 (Dl\@ﬂ) 1.14 (3H,
tisedol |- 3-yl) . 2.|8@dol-245D- q), PB. 88 proppn;1.860H, {)3388
s), 7 29 (2H| prgfdflhsond - 54| (1H, d), Beg@g 6%4"729(21{
d, § , S) 1-(p Chl oro- Pfep 28 bH (?)5 822
(3H, | 160 o\ naphthalen-1-yl)- t), 3.14 (2H
i_propan-1-one (1H| dd), 7.67 ([lH, dd), “(1}18d)1§-38(1ﬁ3 S)
(3H, |m, 8.50 (1H, 10(15 Gide§- Fl UDP 28rep P $OMD) (31,
11;016 tﬁa’i‘ n]1}§\ t), 3.14 ﬁ) ha O q), 7.63
- 53 6p (1H, dd)| 7. ’
dd) , Pf%’a&‘}s Mg H), 8.54 [GH: ddy-67 (1H, dd),
1- (6, ep 28 bH (DMSO : 1.08 [8H-8162H, m), 8.50
napht haI en- 1- yI)- t), 3.09 (2H q)l “7 59 F(m d)
8. 14 (I1IH, Ullg)ug 46%)@5?“ Uo s 11”("8537 Di f %@8}@@ éEéBH
188 bH (DVB .16 (ngplnthalepslaylpz hapht hal enf )-3/142Hi g), 7.53
3.17 |(2H, q) . 59 | piopapasont - one (1H, ), | @H 2,746, (1H, dd),
dd), [8. dd), 8.28 F (1H d), 8.31(4 lHj}id) 807
1- (4- Preg 18 bH (DVSQ): 1.16 (3H
fluorjo- t), 3.15 (4H, q), 7.69 | napht hal en(1 13 ]P d),
H m 7.81 (1 H d), propan-lfone 8.19
8. 3b-f5. 38 OC' (25 M6,7-Difluoro- | Prep 28 S (DMSO): 1.08 (3H,
162 naphthalen-1-yl)- 1), 3.09 (2H, q), 7.59
F propan-1-one (1H, dd), 8.03 (1H, dd),
F 8.09 (1H, d), 8.14 (1H,
d), 8.46 (1H, dd)
o 1-(5,7-Difluoro- | Prep 28 on (DMSO): 1.16 (3H,
163 E naphthalen-1-yl)- 1), 3.17 2H, q), 7.59
OO propan-1-one (1H, m), 7.72 (1H, dd),
8.17 (1H, dd), 8.28
F (1H, d), 8.31 (1H, d)
o 1-(4-Chloro-7- | Prep 18 8 (DMSO): 1.16 (3H,
164 F fluoro- 1), 3.15 2H, q), 7.69
OO naphthalen-1-yl)- (1H, m), 7.81 (1H, d),
propan-1-one 8.19 (1H, d), 8.36-8.38
¢ (2H, m)
1-(5-Fluoro- Prep 183 8 (DMSO): 0.97 (3H,
165 ° naphthalen-1-yl)- ), 1.70 (2H, m), 3.10
butan-1-one (2H, t), 7.43 (1H, dd),
OO 7.62 (1H, m), 7.73 (1H,
F dd), 8.15 (1H, d), 8.24
(1H, d), 8.28 (1H, d)
1-(5-Fluoro- Prep 183 8 (CDCLy): 1.33 (3H,
166 Q naphthalen-2-yl)- 1), 3.17 2H, q), 7.30
OO propan-1-one (1H, dd), 7.50 (1H, m),
7.78 (1H, d), 8.12 (1H,
F d), 8.19 (1H, d), 8.51
(1H, s)
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1-(5-Fluoro- Prep 183 bH (DVMBO): 0.97 (3H, 165 o
napht hal en-1-yl)- t), 1.70 (2H, m, 3.10 butan-
wo oove/ 08k t), 7.43 (1 H, dd), i i 7.62 (1H, nPCT/EGBZ®6/050031
(1H, F dd), 8.15 (1H, d), 8.24 (1H, d), 8.28 (1H, d)
1-(5-Fluoro- Prep 183 bH (CDC13): 1.33 (3H, 166 o
Prepgrations 16A-17%1 )- t), 3.17 (2H, q), 7.30 propan-I-one
(1H, Théd'bllow'lngiﬁbn(pﬂzinhds Wjere prepated b Hhe intdicated.ndethoddH, F d),
8.19 (1H, d), 8.51 (1H, s) -61 WD 2006/ 085118
PCT/ 2006/ 050031 Preparat ions 167 - 175 The
Nasree pr epar pMethodt he | HENMR data
it ure Name Vet hod 1H NVR data Br
[EBroMMBO) : 1| Pkp (BH, d) 5 (DMSOY1.91 (3H, d),
fedol@loh- By 3| {ikiHod A) - 76 8% 1@11 ,7.85 (1H,
79T (1 H pd), 8.14 N o
%?Wl °Br ZBHmmI-i) @%&
1, d) , 0 168 net hyl - | H (1K) 82@.(1311, d), 8.70
(3H, |s), 5.56 (1H, 3-yl)-pfopan-1- 7{@H, m2H,
Zdd),[ 7.59 (IH, \ 22 1H. o d 5 A
Br )2 Br ormel(- 5- Pr %nﬁrf@l)bll-ﬁ SBGI_J 9. g%8 13, D),
168 chi or o- (1H,q$ﬂWL?H6 0? 73 naphtha@%k( L s 54 (1H, ),
m, §. 3 (3H, | 3yl)ypopman-| Fone m, 8| 331 (2H:2dd))7.59 (1H,
Br 2-|B -(6- Prlee19 bH (DMSO): 1.89 [@28)1H, dfi 885 (1L,
O fluoro- 5Y91 (1H/| q), 7.59 (1H, naphthplen-1- m,
7 67 / 1 l—l r~|r~|\ 784 \/I A pr npan ohe (:I__!—I’
8.17- 8 19 (2H Br F rr)2-B18m98 -41H, | bdp 1Br 2- Bﬁro(ﬂﬁM$0)( 68%(3H, d),
189ep |19 bH TONBO) : |khB®-(3H, d)| 171 0 d| $buampy),5.694.73
(1H 1), ASAN(IH |hapidRiab@l enpl - dd), 8} by (o 18d6h3 am,
8.24 cl yl)propan-1-one m), 8.33 (1H, d)
Br 2-Bromo-1-(6- Prep 19 ou (DMSO): 1.89 (3H, d),
170 o fluoro- 591 (1H, q), 7.59 (1H,
naphthalen-1- m), 7.67 (1H, dd), 7.86
OO yl)propan-1-one (1H, dd), 8.17-8.19 (2H,
F m), 8.38 (1H, dd)
Br 2-Bromo-1-(6,7- | Prep 19 ou (DMSO): 1.89 (3H, d),
171 ° difluoro- 5.96 (1H, q), 7.72 (1H,
F naphthalen-1- dd), 8.17 (1H, dd), 8.24
E OO yl)propan-1-one (1H, d), 8.31-8.37 (2H, m)
o Br 2-Bromo-1-(5,7- | Prep 19 ou (DMSO0): 1.89 (3H, d),
172 difluoro- 5.95(1H, q), 7.63 (1H,
F OO naphthalen-1- m), 7.75 (1H, dd), 7.97
yl)propan-1-one (1H, d), 8.33 (1H, d), 8.40
F (1H, d)
o Br 2-Bromo-1-(4- Prep 19 Su (DMSO): 1.88 (3H, d),
173 chloro-7-fluoro- 592 (1H, q), 7.75 (1H,
F OO naphthalen-1- dd), 7.88 (1H, d), 8.16
yl)propan-1-one (1H, dd), 8.30 (1H, d),
cl 8.42 (1H, dd)
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Fl: i i yl)propan-l-one (1H, d), 8.31-8.37 (2H, m Br
2-Bronmo-1-(5,7- Prep 19 bH (DVMSO): 1.89 (3H, d), 172 0
waledobogsies 5.95 (1H, q), 7.63 (1H, F napht hal ew/iGB2005/050031

7.75 (1H, dd), 7.97 1 1~ yI)propan | - one (1H d),

Q 29 (111 Fa A Q A0 E /1I—l rl\ B I:er\rm Dran 10
U UJ \J—ll’ u,’ T NS

O~

bH (OMVBO : 1m88 ( 3HL2-Brpmo14(33 o Brmaés?o 7- ﬁm@}l\éso)slgwﬂ 0,
104 H, 1H, [Fluospht hal ent |- dd), 7| 867 (2H, h), 55, (1H,

8.16 | yl IOVOIOan-|'C'?1 Hifldibn.dd) , | 8. 30 (1H, @%7.4&1&8&6?7.68

(1H, WO 2006/085118 PCT GB2006/ 05D

Prep 1‘!& B@P% 1. 10 (3H8 ?‘)’%72?(6}1"1‘1)’
fluorlo- .07 (2H, M), 5.75 (1H napht hal phl$ (1Hgd), 8.28 (1H, d),
7.48 |(1H, dd), 7.68 vyl)butan-l}one (1H, p3.34 @H76) (1H,

S0, o3 (1l Bt O 5, S D0
??uoro P )]ﬂ%m;? 32 (1H Br napht HSﬁgLI'HZq)’EéEj(IH
7.53 | ) ,Br7. g PaphRAlD-onah- | - one ( 1HIdd}S3 @Hyddd), 7.81

(1H [dd)l 8.22 (1HiyDgjoparBl-68 ([LH, s) Prpgidk d), Boa(1H, dd),

()

176: 8.22 (1H, d), 8.60 (1H, s)
Z-Brono- 3-( /- chl or onapht hal en- I-yT ) - 5, 6- dIl hydr ol m dazo
[2,1-b]thiazole hydrobromde N S _, N HBr Br C

Prbparation 176: 2-Bromo-3-(7-chloronaphthalen-1-yl)-5,6-dihydreimidazo[2,1-b] thiazole
y% SbkofdlleOr onapht hal en-1-yl) - 5, 6-di hydr oi m dazo[ 2, 1-b] t

h| azo hydrobrom de (Exanplg 51, 5.30g, 14.4 nmol)

was distributed between saftufajed.gHCO3 sol ution

(200nm.) and Et CAc (200msty3eparation of both | ayers

was followed by furthgr exttaction of the aqueous

| ayer with EtOQAc (2 X The conbi ned extracts

were washed with brine ), dried (Mg504) and

CONCLAL ERLGHphthBiEn-F1y%Sd &l R6infi&Sb2Y S 1iRS01d hfEHr¥ilde | N
(Example 51, 5.30g, 14.4 mmol) was distributed between saturated NaHCO; solution (200mL)
and EtOAc (200mL.). Separation of both layers was followed by further extraction of the
aqueous layer with EtOAc (2 x 100mL). The combined extracts were washed with brine
(100mL), dried (MgSQ,) and concentrated. The crystalline residue was dissolved in DCM,
cooled to 0°C and treated with bromine (0.75mL, 14.6 mmol). After removal of the ice bath the
thick suspension was stirred for 10hr at rt. The precipitate (the title compound) was collected
and washed with iso-hexane/DCM : 1/1 before being dried in vacuo. &y (DMSO): 3.93 (1H, m),
4.21-4.26 (3H, m), 7.70 (1H, dd), 7.76 (1H, dd), 7.82 (1H, d), 8.03 (1H, d), 8.17 (1H, d), 8.26
(1H, d), 9.64 (1H, br s); m/z (ES") = 365.00, 366.98 [M+H]"; RT =2.64 min.

Preparation 177: 3-(7-Chloronaphthalen-1-yl)-5,6-dihydroimidazo[2,1-b]thiazole-2-

carbaldehyde
N
sS—¢#
wn LI

CC

2-Bromo-3-(7-chloronaphthalen-1-yl)-5,6-dihydroimidazo[2,1-b]thiazole hydrobromide
(Preparation 176, 4.57g, 12.4 mmol) in THF (100mL) at 0°C. After 2hr DMF (5.6mL,
64.6mmol) was added and the mixture was stirred at rt for 12hr before being distributed between
EtOAc (300mL) and saturated NH4Cl solution (100mL). The organic layer was separated,
washed (sat NaHCO; solution, then brine) and dried (MgSQO,), then concentration in vacuo gave
the title compound. &y (DMSO): 3.57 (2H, m), 4.37 (2H, m), 7.59-7.66 (3H, m), 7.77 (1H, d),
7.96 (1H, d), 8.08 (1H, dd), 9.14 (1H, s); m/z (ES") = 315.00 [M+H]"; RT = 2.49 min.
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10 cooled to OC and treated with brom ne (0.75nL, 14.6

mol ). After renoval of the ice bath the thick
wepepesdEiIon was stirred for | Chr at rt. The PCT/GB2006/050031

precipitate (the title conpound) was collected and

washed with iso-hexane/DCM : 1/1 before being dried in
Prgpargtion Lj§: 6mmnan3tl@®neinarbﬂxyhc aFid1-4. 26 (3H, ,

7.70 (1H, dd), 7.76 (1H, dd), 7.82 (1H, d), 8.03 (1H,

d), 8.17 (1H, d), 8.26 (1H 0g)oH9.64 (1H, br s); mz

(ES) = 365.00, 366.98 [MtH +; |RT = 2. 64 min. 15

Preparation 177:

3- (7- Chl or onapht hal en- 1- y- di hydr oi m dazo[ 2, 1-b] t
hlazole 2 arbald

hyde
2. By ARy deguy sttt gk (S ‘é%ﬂn@og)wyase%daﬂfﬁ@lwmauamm of
fU{a2-2icaﬂﬂomlcalzldl (@5 elmsbalbinifiderobaroancit? My at ¢GnAferd hr the ice bath
weth.réni@ed 3 the Aildre wasldwikz hedtéd175°Codnd R€pt af'this@mpkuturOMr a

ﬁlftl'i_’er §58lr. Tl@‘hn mgs ali@=a t@ggﬁq{(ﬁ@ uﬁ(ﬂﬁl rﬁj(l; T e)‘ﬁ@aétlon into ether (3

Q
f
w oiy e Shmbiped Qs BT v Ase A Ea GADIE SR e gt with
safuratgdiaHCOptsalutiery@rri ?éOIInh;/ dhe ellsaling sqluttontveag madgeeidieith sepc. HCL
soNabICEN re-ekteticied fvith Ho@AC (31 260MLArCHnckniratibn(iM/iadd pfier idhany
(M‘%%% 418 Residie WhIcH VaP @MRd il A€ Eebénl:é?oﬁ&({&fé SWaL)$6# 12hr.

Fill I?_ﬁ- Bic Egtbouti] 5. le?ﬁﬁoé)z)'k%('%g 53;115/966 / d§ ddéﬁ|_§4 M da),
8. 112, @), 8.9 bHL(detly13.27 §HE by iRl )~ 1 SLfl\iffﬂgR%ﬁ 14 migg

WD 2006/ 085118 PCT/ GB2006/ 050031 Preparation 178:
Px@pfﬂaﬁ&i o192 g tiialéveRapmeAsRROX¥MrbexyBE held O OH  F

Anhydr ous al umi ni um chl ori de (65g, 487nmmpl) was added

carefully to a suspension of 5 55f uran-2-carboxylic

acid (25g, 260mmol) in fluorobenzene (250n.) at OC.

After | hr the ice bath W& expved and the m xture

was slowy heated to 75C g ept at this tenperature

for a further 12hr. The i xture was added to a 2N HC

sol UTheaite cdmpdupd ved premaredftarat,2-diftuotobéraemet s sindlar eonditions as

de3P1BBd-dh- PrdfafuiGR TR %ﬁ@bﬁbb?fzé meé e ( ?H\éﬁ? hed (\mtJa) 8.21 (1H,

d)W§) ?BHIHBH ﬁgggxné) EI'ﬁg \g: Lgl i ne gglahfl on was

made acidic with conc. 10 sol ution and
Pnepamﬁbnmﬂl:éd?luuroiapﬁtl@m --Bamii®50n.) . Concentration in
vacuo after drying (MgSO4) gave a solid residue which
was stirred in the presemrce Qi ol uene (50nmL) for
12hr. Filtration gave the conmpound. bx (DMSO):
7.56 (1H ddd), 7.66 (1H, & ¥7.84 (1H, dd), 8.16
(2H, , 8.97 (1H, dd), 13.27 I-:liH br s); mz (ES-) =

189 %%PJHYL :_(goe r410 %‘F [115’7mmc;ll§11va add %d11§ s?lal?go%g}lt IoQ%a(laéﬁcix_d oféhr toa
mq(h]éﬁ qfiér (E’GPHS]&!FWS' oa léﬁﬁ]flé%f'e?afr%ﬂ?p 178, 20.0g, 105mmol) in CHCI;
(400n2-)chind bmrIdiiS@m O Lsti40%. diftei deparationrod theiGFHY; lager the aqueous
layer was added onto ice (1kg). The resulting suspension was made alkaline with conc. NH,OH
solution under cooling and then extracted with Et,O (3 x 250mL). Washing of the combined
extracts (brine), drying (MgSO,) and concentration in vacuo afforded the title compound. ou
(DMSO): 5.82 (2H, br s), 6.66 (1H, d), 7.06 (1H, d), 7.23-7.27 (2H, m), 7.49 (1H, dd), 8.16 (1H,
dd); m/z (ES") = 162.06 [M+H]"; RT = 2.57 min.

Preparation 181: 1-Chloro-6-flucronaphthalene
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described in Preparation 178. bx (DMSO): 2.31 (3H, s),
7.66 (1H, dd), 8.13 (1H, dd), 8.21 (1H, 20 d), 8.27
W@ 2ddp/088118 8. 91 (1H, dd), 13.70 (1H, br s). Preper/aBoan/050031
180: 6- Fl uoronaphthalen-1-ylamne F\ \ NH2 25
Sodi um azi de (10.2g, 157nmol) was added in snmall
portions over a period o a mxture of
6- f | uor onapht hal ene- 1-carb acid (Preparation
178, 20.0g, 105mml) in CHC13 ((400nm) and conc. H2S04

100 at 40C. After s t|o of th I r _
{ e meuBil! SHURRIEG: Bl BRI AT (PR Neype over 15min
to pgwspension@f éiﬂsg@nmh@lnlenoéylwm@mpmamrn@w\ﬁ 50g, 342romol) in dilute
HMNH4GUhL, $) Ut 0°CNThenekilting dktifdGvad BiikrddIFed he il th@edleshdwhdnhadded to
a§ %1&301% ﬁgﬁkﬁl ridf4s HthQHE gﬂ@é Wkﬁgr%ﬁgf Wi &ﬁgu%ng
D e EbSioh i vep taple sy Sl @ 3 2000 prving of
they gom@e@@xi(a;tsy@v[ggp‘t) and gybsqquenticongynirationiy. v;zcz@',ga(%.remﬁge which
wad.pdBfi¢dlbyHlaslelchrom&ogriphfy bn isilica gkdlYeluent: hexainS) Et©A1:6B / @Bto give the
tltfe%#t&mé;%{ MSG) 788 [y, B Pag aitr %H%)lﬁlé (1H, d), 7. 63é H dd) 772

| uor'onapht hal éne 35 -64 WD 20 /08
50031 F C A solution of SOdI um n|tr| te
(2.16g9, 31.3mml) in water (50nL) was added over 15min
Preparatien 882 h<5-Fluooénaphthialearloyl)pwigdnal-an- | - yl am ne
(Preparation 180, 5.50g, 34.2mmol) in dilute HC
(100m., 6M at OC. The reswbfing m xture was stirred
for Ihr in the cold and then [added to 5 a suspensi on
of copper(l)chloride in c Ha (100, 6M. After
2hr of vigorous stirring \ya (1L) was added to the
suspensi on which was extragted vvith ether (3 x 200nL).
Drying of .the conmbined extracts 804% and _
subgREEithive (x-3mk- 12t Msplution %le’ﬁ?ae) @dded slowlyfqe sqimtienof 1-
brvme-Sfihlpmhamdlakwye (ML.asNevorhanoatal, dgﬁ@#ﬁ@emri 989, R#,cA9g¢2) (2.40g,
10(7@&114& HFSQAE) dt ﬁ’@émer stftrifg for 115@@1&1@1&1&3% (3.3rh1l, 84.7mmol)

SR B B R

IOQmLS dpfingfdheqombinad exiragts (ME$00 plahsubseguent ¢4Qcenfrati@® in vacuo gave
a msidBietwHidh stipuﬂﬁé(ﬂ)yﬂlﬁkh-clﬂoﬁatbérsphbr b isiliBa N (INENAAEYanSVEROAC : 4 /

1)@&'5€ch§'u &ﬁlﬂogn@ ?‘d)ﬂfsb?rbég{ % 72 (2H, m), 524 (1, m), 537 (1H,
e

ke *59{ GhRageA W@ﬁ?ﬁ(%@g

(50m) at -78C. After stirring for |hr propional dehyde
Prieparatibn 1834 1-(5dihio)onaphthakddey)propdnkbkRoge een sol uti on and

the CO2/1PA bath was renoved. After stirring for a

further 90mn the m xture vas .added to sat. N114Cl

solution (250m.). Extractionw th EtOAc (3 x 20

100mL), drying of the co extracts (MgSO4) and

subsequent concentration uo gave a residue

whi ch was purified by flash-chronmat ography on silica

gel I(pluent hexane / EtOAc : 4/ 1) to give the

ti t 1o xwiion abl-(Ssfnorepit)alengl -glprome; 1-el Preparatipn (182, 1.63,
7. Bnitdol) ih kry DEM (351317) weklddedd)ess-Malid pedddinatiel)3.408, S@nfradd). After
stlmnﬁ fér At ai(efdtkal € odiufn thfbskifdd softhion z/asgﬁldécil@ Og‘i)azS@ d&lotved in

§atur téd NaHCO; solution) and the emulsion was vigorously stirred for an additional

10min before further diluted with water (~100mL). Extraction with EtOAc (3 x 50mL), washing
of the combined extracts with saturated sodium hydrogen carbonate (50mL) and brine (50mL.).
After drying (MgSO,) and concentration in vacuo the residue was purified by flash-
chromatography on silica gel (eluent: hexane / EtOAc : 4 / 1) to give the title compound. dy
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25 Preparation 183:

1- (5- Fl uor onapht hal en-1-yl ) propan-1-one O0- F To a
wa odogbssams of 1- (5-fl uor onapht hal en-1 -yl ) pr opanp¢F/aB2006/050031

(Preparation 182, 1.62g, 7. 93mm|) in dry DCM (75rrL)

was added Dess-Martin peri odi nane _2 2
(DM5®r 1.136H:Di 111 QY. o7 420, 4d), 761 &) am 8 @Hddd)nsl (1H, d),
8.2éhHsm).f at e sol uti on was added (8. Og Na2SO3 di ssol ved

in 30nL. saturated NaHCO3 sol uti on) and the enul sion

was Wi 0 stirre tional 10m n before
PRl B H 3Bl BthaleB-TbaBER it r act i on vath

Et OAc (3 x 50nlL), washing of the conbined extracts

wi th saturated sodiun1hydﬂ9 ear bonate (50nL) and

brine (50nL). After dryi MySO4) and concentrati on
' ' ied by flash 35

f (el uent: hexane / EtOAc :

4/ 1) to give the title Eonpound. 8H -65 WD

20061‘&%3% (ﬂﬂ 4&5%31]-&0(1@1\5@&0& Hialéndland b aldehyde
ung d']sflmli;a% %PF ds g’cn% (i &gb ) 051@%,()1 44, 1.55

(4¥ P%F*Ql Mpht Heﬁl? 13§/ W ddafr54 (15} ) G Hday7s (1H, o,
7.98 {lHed)c®Ab0dkhd). was prepared from

1- br ono- 5-f 1 uor onapht hal ene and butyral dehyde under

d in Preparation 182. SH
P'%B{[/Jé%?'{ 1%08%'1‘2@&%3‘“?%@%“1 55 (4H, 2m), 5.30 (1H,
, 5.37 (1H, d). 7.33 (1H, dd), 7.54 (1H ), 7.62

(1H dd), 7.75 (1H, d), (1H, d), 8.01 (1H,

d). Preparation 185: 1-Fl - met hyl napht hal ene F

15 A solution of sodiumnitrite (1.84g, 26.7mmol) in

wat er (20m.) was added in portions under vigorous

stird P‘ﬂbthnd’f sodiym Blgﬁg (]oiﬁlgof 6.7mmol) in water (20mL) was added in portions
un@ermwigoinyus é@noihg toed sespehsion afiékmehylRpbihaled +ytamint(Preparhti, 79, 4.10g,
2624@ardd1) R | diute PICH (40RHLS 681Pht (P4 Nker 2@\&&@&0&&31-1&&1&9 SEl] 48%) was
adhgcf ?{nﬁftﬂqui;(%peo\{/éscshg% fg é M&?ﬂ{l}?{lslﬂl?\g%ﬁd Tﬁeﬁ&%’%%%d\?/% lelected

Waﬁh%i Witheadpenus iefraflygseborie, qu%(:ip@& 20%)-pa 3@t S0mL-4 epdedsigd in vacuo at
1t foe 8 1daysl The phvotered diegomdurfi 50tmizgs He@ed tod’Cfiat Emi.5'0Fek foadingito rt
thél¥cki@gk w4 (MRS UP iddthe? OsooltnLj aid whaskbayth NaHC QW RsrEd brine. Drying

@@S@Z)?aﬁh Ugﬁcélﬂ}ahoéﬁg%a% ItedJe ?f Wis L};IJEH&J\)& f%fsﬂ er

ORI AL L Kty (0 kve e Ty papmpound.

Dl@roylmgsalt(MQMSO)a%éﬂ Gbl e hP$-806 &H,lnﬁ 8/%12:@6 ga¥d3 dH, d), 8.83
(1HpS) 9l BE(1Mh Y Tite@npuiid 5e@®MSO): R as (BH, 6f)7asatngdy play-760 (1H,
mﬁl7|69@ﬁ_lQ§|77@thﬂ%5lt797l'tﬁzfacﬁe /| EtOAc : 9/ 1) to give
. Di azom umsalt: bH (DVBO): 2.62

(3H s) 98 8 05 $2H , 8.22 SlH s), 8.43 (1H,
PYG?araBmB!ﬁﬁzé'F(l‘moﬂ%l’}l hadene-3-cayhaldehyde Tj t | e conpound: bH

(DMSO): 2.51 (3H, s), 7.25 (1H, dd), 7.45-7.50 (1H,

m, 7.69 (1H, d), 7.79 (1H s), o7 97 (1H d) .

Preparation 186: 5-Fl uor orgph - car bal dehyde 0

(?0111 H

A mixture of selenium dioxide (2.07g, 18.7mmol) and 1-fluoro-6-methylnaphthalene
(Preparation 185, 734mg, 4.58mmol) in dioxane (20mL) was heated under reflux for 7 days. The
mixture was diluted with EtOAc (200mL), filtered and washed with water (50mL) and brine
(50mL). Drying (MgSO.) and concentration in vacuo gave a residue which was purified by
flash-chromatography on silica gel (eluent: hexane / EtOAc : 4/ 1) to give the title compound.
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30 F A mxture of seleniumdioxide (2.07g, 18.7mmuol)
and 1-fl uoro-6-nethyl napht hal ene (Preparation 185,
w0 3ebagssi48 58nmmol ) i n di oxane (201L) was heat edpemd®r006/050031
reflux for 7 days. The mxture was diluted with Et OAc
(200m), filtered and washed with water (50nL) and
SuEDRS): 723 EHIL)Ad), BrApi(Hg ddily SOA[1ThdY T8 Eldrd). & [ HLi &), 829 (1H,
syMadudgiigaye a resi due which was purified by 35
fl ash- chromat ography on silica gel (el uent: hexane /

Prspyafio u; 1 o BerdlfialeiG pomn LIRS S 55 1Ty

dd), 7. 46 (1H, ddd), 7.74 (1H, d) 7.93 (1H, dd), 8.13

(1H d), 8.29 (1H, s), 10.11 P1H s). Preparation

187: 1-(5-Fl uoronapht ha ropan-1-ol 5 OH F

Et hyl nmagnesi um chl ori d m., 2 Msolution in

ether) was added to a solution of 5-

f I uor onapht hal ene- 2- car bal dehyde (Preparati on 186,

117 rigfhyl anagresirpejoride (Ol 2 M sqigigen irrjgiber) miapaddehiorgesolytion of 5-
fluoaaphtimbone-@-carbdldehyde (Rrefatation Waxs 1 Eimg, 0 6@ rhrool) ihZFHF #t-78°€. The

c@ﬁp@rtﬁthws rerN$W&EndSRE MIXnRE wadsticre® ¥: ) 2Bt BE@REat. RAEC solution

I%J\t’f rvg%s t deTieﬁlQ%{s&qu e?ggteh ?31 n’@? &ﬁ%ﬁ% licygﬁgs e‘é‘t’%&cted w1th EtOAc

tcdﬁ)feﬁéyere W?ﬁh%(b(bfl §04) an concentrated
in w@queeﬁmrﬁaett@d by iflashwchmmiogRphy 61 silkdai goh(eluynt: hexane /EtOAc:4/1)
gakd S tle Etfj;q;asaiﬁ BLAEDYLP 0.9sit(3_}i[fﬁ 19€el2H, ah}é{ e.lsié ﬁ}?%yD%Tg §1/H, dd),
\ c : :

76 GBS gy o h g PR Ry 184 GrEGTRRHIR, 021 L

dd), 7. 43 (1H ddd), 7.56 (1H, dd), 7.65 (1H, d),
Exangple : BriNaphithalen-1- Sl-i,Q-Idlhydyqiml@ZmdrhithéM!ﬂ.e hydrobromide

3- Napht hal en-1-yl - 5, 6- di hyq,r_%i.':l? dazo[ 2, 1- bl t hi azol e

hydr obr om de cC) HBr

2- Brono- | - napht hal en- 1-yl - effhanone (Preparation 1,

0. 643g, 2.58mmmol) and 2Rxpf¥azol i di net hi one (0. 264qg,

2.58muol ) were dissolve OBy 15mL) and AcOH (7nl)

and 20 the reaction heated under reflux for 16hr. The

r eact-Bomoni-raphthalegd <1-ethanocael (Rreparation hf.¢4Ag 2. 58mmolysnd 3t e
inﬁdalzéliﬂhedﬁonwﬂ_!ih’ﬁg, W6 &nkindl) Réde didsolved EOHR(IEmIlY arddAdOH (7mL) and
th@feacgirog h&ﬂ&i tntidy! r&ll&qm%lip ‘i'he 1%!5& oh %@e wa@ c&)q’ed(tg H andihe

R_fate f%teteg he(dl‘ﬂ ?]_;f to a or ln)bb ounf
@Sﬂ%@ £46 (L, o, wm{,z) 21’432m 70 (38, rEk |(15H ), 8.07 (1H,

m)ssmplﬁ ng| 66 aHybrﬁ,rfi/zﬂESTyﬂQﬁﬁ Mﬁaﬁd{D—z4bM| azol e
hydr obr om de N~ . HBr

el P S o B,
Et OH (8nl) and AcOH (4m_) a ld )ghe reacti on heated

under reflux for 4hr ctlion m xture was then
cooled to rt and the |t e waerfiltered, washed

whéh%-ggqngt %Eﬂ?é%]l)éla-zom and@)?S g, d | n V lilt%dtaz%hglﬁlgtgloge (0.1g,
Immol) were dissolved in EtOH (8mL) and AcOH (4mL) and the reaction heated under reflux
for 4hr. The reaction mixture was then cooled to rt and the precipitate was filtered, washed with
Et,O (2 x 20mL) and dried in vacuo to afford the title compound. &;; (DMSO): 4.06 (2H, m),
4.26 (2H, m), 7.03 (1H, s), 7.62 — 7.70 (4H, m), 7.98 (1H, m), 8.07 (1H, m), 8.14 (1H, m), 9.66
(1H, br s); m/z (ES") =253 [M+H]"; RT = 2.44 min.

Example 3: 2-Methyl-3-naphthalen-2-yl-5,6-dihydreimidazo[2,1-b]thiazole hydrobromide
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4.26 (2H, m), 7.03 (1 H s), 7.62 - 7.70 (4H, m, 7.98
(1H m, 807 (1 H mM, 814 (1 H m, 9.66 (1H br

WG 206031 ES) = 253 [MtH] +; RT = 2. 44 nin. Exap@i/eB3006/050031
2- Met hyl - 3- napht hal en- 2-yl -5, 6-di hydr oi m dazo[ 2, 1-blth
i azol e hydrobrom de -67 WO 2006/ 085118
PCT/ GB2006/ 050031 S\ \ | SHBr
2- Brono- | - napht hal en- oy =~ -one (Preparation 3,

3.74g, 14.2mmol) and @@ ald di net hi one (1. 45g,
14. 2mol ) vvere di ssol AcCH (4pnL) and EtOH

( 409‘ilromo -na ﬁ%]algnQ ty (Pr(r) %Lllu%lef rgpa:ll"a?lon 3, 3. ?AF {4? Ct I d 2-

H\%@éolsmﬁhilqné ktps: Ithdmmel) werenlisgalved ip éCQHz(%QPEI)) aaﬁ EtQH (49&1L) and
hetted wfreiduxcfot Hér.tThe keectoompriuredyas Sbdl¢ADIVB@ENd e pBekipitpt@dHsolid was
filfered, éasﬁéu GRAELOY2 x 40310 dnd bkied D affdrd @ik tiRldompdund 85:0DMSO0): 2.31

‘%{% (%)T %6? 37 (%i]]n?‘) %ﬁ'@}gjﬂb@oﬁéﬂ&g 51107 SnThE .60 1,

eR17= $#28i0G_ i hydr oi ni dazo[ 2, 1- bl t hi

azol e hydrobrom de Br S\ \ I N" N 10 HBr

Exni 4t 208 odriv- Sanyﬂhtﬁalﬁr-myhs',d!dmymdﬁm[zaz,l -B){Hid¥oR 2§ fobromide
hydrobromi de (Exanple 2, gg, . 3.Ompl) was partitioned
bet ween sat urated Na2CCB sqf tt.i on (30m) and DCM (3 x
30nL). The conbi negrapgap \f;t';hctl ons were dried
(MpS™) and concent | n vecuo. The residue was
di ssol ved in DCM (I OrL and cool ed tgs,0C. Brom ne

b oE AR R a@%&?@%&% Wi hefhedte fpmpEd. 1o
3.0mymol) warrartgioned betwaen satyraled HiatGsselutipn GOret-pand DS x 30vel.).
Thelvembinkd arginid fretied veanddivd {MglOWiahd cdnc@@ate incvadiThe tegidue

;ﬁfdﬁs@aded ih DM (1ohe. ﬁgﬁg&%@ th 0°BHB Aok 54u‘ﬂ; ?@n&%ﬂﬁwaﬂdded and

the Seac%g{l itzlﬂe %LO Czji; E.illie? ?ﬁtm 0 ﬁi&‘-%%‘l %h)r lgx 9’1%? regtcll_tr?oh mixture
wags )1ted.w g 11,) anﬁqhe.so glf@l@fﬁdﬁm 2/68(1; ﬁ;bﬁgo §2 x 30mL) to afford
thetitthdoopour@l: r&aﬁDMB@) &5 121y, m)%54.68 (AHh oy HHBHam [82)411th @),8.08
(1Ha@)0$ mﬂﬂdﬁpem OIH, 6)99 62 (13, bbs); Wl (ES™) = 331 [M+HE1 RT = 2.86min.
3- Napht hal en- 1-yl - -di hydroi m dazo[ 2 1-b]thiazol e

hydr obr oy de was partitioned
e RIS "Rﬁmbgl—ggmydswnc Srebiey Snfplopypioepiorice

50m.). The conbi ned org j ractions were dried

(MyS™4) and concentrat gdNn+vacuo. The residue 25 was

di ssol ved in acetone (70m]) and cooled to OC

Benzyl t ri met hyl ammoni achl or oi odate (1.28g,

3.Imvol) was added po se ov 5mn and the

reaction stirred at OC for |hr, then rt for 2hr. The

r eact-Nehthglentloyls,ndibydroimidaref e, | Ditiapple hissobrgrpide (Example 1, 1g,
3.0l Iwh2fartitioned betweer satmaied NaHOOR sdhitide (402n1y) aRSDCM (2K EOmL).

T&Qbfngmm irfid fradligsSrbriNiddd MRSONfdtdnBerhie@ habite TBcj: ltegi@ue
a(s WB& rcli 1h e&’fg 8}%1 )) (?’cogiléggo ﬂn%%h)g :uo{{% n)
teq@hlazolqdﬂq (1.3%2, 3ylmme})pwas pasled QOQI%MPW Jmingyd the peasins shrred at
0°Examihk,ehef rt for 2hr. The reaction mixture was filtered and washed with MeCN:Et,O (1:2,
2 325 )eimed B, G (Pk bShioPIRNoRd Whs Binkats WiHRR iIOHaE Sffetd dreltitle
coh%olﬁﬁo 15¢ OMEHRR' RN EEn), 4.19 3H, m), 7.71 (4H, m), 7.91 (11, m), 8.10 (1L, m),

8.20 (1H, m), 10.42 (1H, br s); m/z (ES") = 286 [M+H]"; RT = 2.56min.

x

Example 6: 3-Thieno[2,3-b]thiophen-2-yl-5,6-dihydroimidazo[2,1-b]thiazole hydrobromide
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-68 WD 2006/ 085118 PCT/ GB2006/ 050031 S N N S . HBr
2-Brono-1-thieno[ 2, 3-b]thi ophen-2-yl et hanone

w@ Repssiat i on 6, 420ng, 1.61mmol) and PCT/GB2006/050031
2-im dazolidinethione (164ng, 1.61mol) were heated to
reflux in AcOH (5nL) and Et Oi (10m.) for 48hr. The
reaction mxture was copled/to rt and the precipitated

solid was filtered 5fakd wth Et20to afford
the title compound. BVBO~~4.34 (2H, ), 4.64 (2H,
m, 7.05 (1H s), 7.38 (1H, d), 7.4 (1H, d), 7.75

(1H,_s), 9.75 (1H, br s); mz (ES) = 265 %I\/H-H] +  RT =
2 5 meo&gqﬁgp[8,3713_]th10phen-2-ylethanone (Preparation 6, 420ing, 1.61mmol) and
2-aidatolidindthidned pitnipa l .6 hmtholy WereShegedliohgftion AicQHZA HpD) hd BHOH
(10BEfeF £3hk ymﬁe eéa&mm hiRturelPas Sodted B and fheSirédipit@dd SeHdUkds Giltered

aﬁwﬁ Wtﬁ%’tz 5(§tt tfé%% % OMEO) L DEBANR), 4.64 2H, m),
? ke f{ﬁﬂfe 1A 735 Qf‘)@é bt Sk @D RSV
RTwag SHeated to reflux and AcOH (5nl) was added. The
reaction was stirred at reflux for 24hr then cooled to

T ' I .

Eﬂaﬁg)@eﬁ t3| @%ggtﬂn%lgg%%ﬂﬁ %ll?_l 9. ("B%CB(;O@Y gfdd%% [?i 'bﬂghahﬁe ﬁIi(il‘afnqmude
(2H, m, 4.24 (2H, nm), 6.94 (1 H s), 751(1H d),
7.57 (1 H d), 7.67 (2H, f797(1 H d), 8.16 (1
H d), 9.59 (1 H br s); ES) = 267 [MtH +; RT =
2.90m n. Exanpl e 8:

2- (5, 6-D hydroi m dazo[ hi azol - 3-yl ) qui nol i ne
hydrobromde 20 S \ N/ / HBr To a solution
of 2- brom) | - qui nol i n-2-yl at hanopg, (Preparation 11,

%m_ e§ 5218 ﬂ]‘g’é‘?f 2rhrcatg% 6{& %g%ﬁ}%}tﬁ'lz' 61nq_|y1?e d A (?f;l e£arat10n 7,
0.7teq . Immel) yn%mdqzﬂléimee%@vqnp 28 L Speidite FIQE HUEE) watlkspted to
reflef dnd A cOblr(ShRhwas addedc dbd feaggion wasstinied et tofluxnfoPZthg then cooled to
0°P! Bigd splid *hscolledidiry fHpaioh Wmihy titl\Bngduia 5, (DMSEG122TS (3H,

s)aﬂﬁ S&i}%d Wi bt @9&(1&10 )847 YE(1HN8), 7t5'7(i}f-‘ d%@r@&ﬁ‘@%) $b (11,
fgé%%ﬁ 03 (ﬁgt"é“é flfF‘g}) EV'B% 7( TH‘ “’8 16 (1H

d), 8.55 (1H d), 9 69 (1H " br s); nlz (ES) = 254.09
Exakigl{ 8:;2-@,b-Bihy@rofridazaf2,1-Bthiazel SpylFudroline hydrobromide
3- (4- Fl uor onapht hal en-1-yl ) -5, 6-di hydr oi m dazo[ 2, 1- bl t
hi azol e hydrobrom de -69 2006/ 085118
PCT/ GB2006/ 050031 S R HBr sy
N

N

L .HBr

To a solution of 2-bromo-1-quinolin-2-ylethanone (Preparation 11, 98mg, 0.392mmol)
in a mixture of EtOH and AcOH (2:1, 15mL) was added imidazolidine-2-thione (42mg,
0.411mmol) and the resulting suspension heated under reflux for 12hr. On cooling in an ice bath
a precipitate formed spontaneously, which was collected and washed with EtOAc to give the
title compound. 3y (DMSO): 4.39 (2H, dd), 5.07 (2H, dd), 7.72 (1H, m), 7.83 (1H, s), 7.88 (1H,
m), 8.08 (2H, m), 8.16 (1H, d), 8.55 (1H, d), 9.69 (1H, br s); m/z (ES") = 254.09 [M+H]"; RT =
2.64 min.

Example 9: 3-(4-Fluoronaphthalen-1-yl)-5,6-dihydroimidazo[2,1-b]thiazele hydrobromide
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2-Brono-1| - (4-fluoronapht hal en-I-yl)ethanone
(Preparation 12, 0.60g, 2.25mmol) and

wQ200ai08z0! | di net hi one (0.23g, 2.25mmol) wer e PeBGBAK050031

reflux in AcOH (7mL) and EtOH 5 (14nL) for 16hr. The
reacti on m xture was cool edr}o rt and the precipitated
solid was filtered and \sa-S(-’nm?j with Et20to afford the
title conpound. bH (DM 06 (2H, m, 4.27 (2H, m,
7.04 (1H, s), 7.52 (1H, m[, 7.75 (3H, m, 8.05 (1H,
nM, 819 (1H n, 9.6 br s); mlz (ES) = 271
[MtH +; RT = 1.77m n. npl e 10:

3- Napht hal en-2-yl -5, 6- di hydr oi mi dag@[ 2, 1- b] t hi azol e- 2-
carboxylic acid ethyl ester hydrobromde O 0 S \ \
| N~ HBr 2-Bronp-3-napht hal en-2-yl - 3- oxopr opi oni c

aci dz-Biombtl -@istl@konapitRikat Byl)d@tiandt, (PRp&Shn 1210.66bPR5mhmol) and

i fElaRa) b5k D9 %Veﬁéﬁgﬁ 80 AT P
<1ifefbrf%f 1141?@ 15 F"t;étfﬂ“ ”(51%@?"%@%69‘& :i%’ﬁt é&ﬁ%ﬁ@ﬁ Jfjered

angd iwashsfl wéth Et-Q tvelfiped (@it rormpandt SGDMSA)) 4.04 (741, m), 4.27 (2H, m),
7.7 @ ) 1.52 @H, 87173 (3¥amY, 8105 EITE 6h) 811D (S IE &.63v(d Ifbr BY; 22 (ES)
—$A M+4§mR)r=t prafhord the title conpound. SH (DVSO):
103 Hot), 4.12 (2H q), 4. 29 (4H n, 7.66 (3H,

rr) 2H, d) (1h d) 1H, s), 10.10
Ez(a]_q.ple H} 3§§aphﬁ1aieu(2§g)5 6-di 3@15)11[1“#”[2,1% azolo-2@grhoxylicyeid ethyl
estex hpdriobrabiide

2- Br ono- 3- napht hal en- 1-yl - ® 6-di hydr oi m dazo[ 2, 1- b] t hi

azol e hydrobronide S Br é-W_kBr

3- Napht hal en- 1-yl - 5, 6- di hydrjbi)d dazo[ 2, 1- b] t hi azol e

hydr obr oni de ( Exanpl , N19. Omol ) was

partitioned between ed NaHCWg, sol ution (70n)

d Th b f t
e B S A O bl A5 5
17r4é1§11<dl?é1d Zrigadageliglingthiang (1. 78epbiimmolwyredadiedigaeflivt in HcOKE,
(28mb)dnd @I (50Ih) Fartiche Tneosommyas 1&ndedrod Yacud and BEvesidlel )

dlé@@l%e(ﬁﬁm}ﬂ@@ﬁm il Et}d']@nfL alql'é ipRRipHAENRM A Was fifter&¥hd washed
w1TQh ]%lt A gj %Ptlzlgg%a_ or&_ 918 t1¥1 A6m ound p&r{}(ﬁwo\%ay\@? ?Ilr Jg’r ef(?d(2H q), 4.29

(e d @6 ST NORCED o808 £1Fh 0,528 (Bibeiy ORI .6 : DIZAES") =
326 IM¢HFOR = 2.69mwi.f or d the title conpound. SH (DVBO) :
3.90 (1H, 30 n), 4.17 (3H, ), 7.66 (2H, m, 7.72 (2H,

z{%_qle 89 1§r1)m 3. ﬁ%pgg?ﬂ&xglggﬂs f'%h&]irmrﬁj&%%jﬁ %—b?ﬂlaggle hcy)d}'gﬁromlde

WO 2006/ 085118 PCT/ GB2006/850081 Exanpl e 12:
2- Met hyl - 3- napht hal en- 1ey - di hydroi m dazo[ 2, 1-b] th
i azol e hydrobrom de s

.HBr

3-Naphthalen-1-yl-5,6-dihydroimidazo[2,1-b]thiazole hydrobromide (Example 1, Sg,
15.0mmol) was partitioned between saturated NaHCO; solution (70mL) and DCM (2 x 75mL).
The combined organic fractions were dried (MgSQ,) and concentrated in vacuo. The residue
was dissolved in DCM (50mL) and cooled to 0°C. A solution of bromine (0.77mL, 15.0mmol)
in DCM (7mL) was added dropwise, the reaction warmed to rt and stirred for 3hr. The reaction
mixture was diluted with Et;O (50mL) and the precipitate was filtered, washed with MeCN:Et,O
(2:1, 3 x 50mL) and then Et,0O (2 x 30mL) to afford the title compound. &y (DMSO): 3.90 (1H,
m), 4.17 (3H, m), 7.66 (2H, m), 7.72 (2H, m), 7.89 (1H, m), 8.10 (1H, m), 8.20 (1H, d), 9.66
(1H, br s); m/z (ES") = 331 [M+H]"; RT = 2.44min.
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2- Brono- | - napht hal en-1 -yl propanone (Preparation 16,

4,289, 16.3mmol) and i m dazolidine-2-thione (1.64q,
waeoodmssaly were dissolved in EtOH (15nmL) and AeCFGB2006/050031

(7.5m) 5 and the reaction heated to reflux for 4hr.

The reaction m xture was cool ed overni ght and the
Exampl¢ 1: 23Methylol- nﬁﬂltweqogryﬁ,ﬁ-@rhaﬂrde%e!dthmzoh hydrobromide

acetonitrile (20n) and Et x 20m.) then dried to
afford the title conmpoun DMSO): 2.05 (3H, s),
3.82 (1H, m, 4.07 (1H, m 4 28 (2H, m, 7.65 - 7.70
(4H, m, 7.81 (1 H m, (1 Hg, M, 8.18 (1 H m,
9.58 (1 H br s) m z 266.99 [MrH +; RT = 2.62
mn. 10 Exanp 13

3- NapRtomst leﬁaphﬂ%n-é yirenapsner(Biepdrationd p2t-28ep] ¢ Hmmolpandy -
imidap@ tdiverPethionS(1j.64gH®.3mrhbl) were \dissolved in EtOH (15mL) and AcOH (7.5mL)
and HYGBRiGPhBRA {0 ﬁéhu)5f054lﬂri TWadERlioH ABaRE waslcoBleld Bl t%h@t‘he

prgc B%l gﬁngeQ%y&jg 8\? th:l’lgbetoméﬂez(?&tgﬂ) an%iE%@ Et en

S A1 e e o RGRO OSN3y 10 (LD (K, 42
(2Hdui d.6anrd . 0N @Hy R E Bl O, sn)i 8 9%d Ham),B3 8f(bH, @1hP.58 (ltfhénS)rm/z
(ERO= 76619p MV "eRT E40rininwas added and the precipitate
was filtered, washed with water (2 x 20nL) and dried
under_ vacuum at 40C to afford the title conpound
Examnid)3: 331‘.‘*?2“'(*'%19:11‘%‘?0 dlgyg%’“(lwl%ri-bl@%‘ ?(m!rletb?“‘%)
7.59 (4H, m, 7.85 (1H m @N(2H, mM; mz (ES) =
283 20 [MH—I]+ RT = 2. 268\ Mehpl e 14:
2- Et hynyl - 3- napht hal en-1-yl -5, 6-di hydr oi m dazo[ 2, 1- bl t
hiazole s N 25 N Butyl m (0. 256nL, 0.64mmol)
was added to diisopropyl axgneA89.4 L, 0.64mmol) in
THF at OC. After 10min the solution was cooled to -78C
and trinethylsilyldi azonmethane (0.5l nL, 1.02mmol, 2M
i n THNyphihatendeid Sep-dipydreimidape[2.3-blthiaphe-Aerdpidehyde (Preparation 17,
281my) t.GmiGel)livhy/Gisendsdda MeDH (16al.} Wridez:ml aezord -atdsspteek ekl ¢ oleted to
0°6P§&lﬂﬁﬁ %rd‘iﬁgn 57rhg A FnmaA Pwhl aiﬁémﬁﬁqi)e rbaﬁh&ﬂ‘ﬁm@&%b for 2hr,
(3

an react i on
FH 163 o1y WaleE B %58?4” PR e s Pl st g wer 2

X ?«%@L)aml grigdanles ve%m 24 A Ca ptford ithertitly cg@f%@n&d@w@ %32 (2H,
), 208 Hamy) SVRI(BH, bt DOTEY (4HT I, TBSYAH 10), Bl €21, waysm/z (ES”) = 283
vegnamatedpedinl ed (My504), filtered and concentrated

i n"vacuo. The residue was purified on silica gel by
elution with acetone: hexane -71 WO 2006/ 085118
Exampledh ddihyybd apphthglensl-yl-5,6-4ihyfrgimidazof2,1-pihiagale, o und.

bx (CDC13) 7.85 (3H, m, 7.42 (4H, m, 4.10 (2H, :

3.40 (2H, m, 2.90 (1H, s); SJFE(ES) = 277.01 [ M H| +;

RT = 2.45m n. Exanpl e 15:

3- (7- Chl or onapht hal en- 1- #
o[ 2, 1-b]thiazole 5 hydr

x- rret hyl -5, 6- di hydr oi m daz

N-Butyllithium (0.256mL., 0.64mmol) was added to diisopropylamine (89.4 uL,
0.64mmol) in THF at 0°C. After 10min the solution was cooled to -78°C and
trimethylsilyldiazomethane (0.51mL, 1.02mmol, 2M in THF) was added. After 1hr 3-
naphthalen-1-yl-5,6-dihydroimidazo[2,1-b]thiazole-2-carbaldehyde (Preparation 17, 150mg,
0.535mmol) in THF (10mL) was added dropwise and the reaction allowed to warm to rt. After
heating under reflux for 3hr the solution was allowed to cool and partitioned between DCM (3 x
25mlL) and water (20mL.). The organic layer was separated, dried (MgSQ,), filtered and
concentrated in vacuo. The residue was purified on silica gel by elution with acetone:hexane
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N CI HBr To a solution of

2-brono-1-(7-chl oronapht hal en-1-yl ) propan-1-one
w@ Repssiat i on 19, 1.45g, 4.87mmol) in a m xt uP€r/aB2006/050031

Et OH and AcOH (1:1, 100nL) was added im dazol i di ne-2-

t hi one (580ny, 5. 68nm3|(): and the resultin uspensi on
(lﬂé@taé@rd}h%ﬁle qogtoPund. 9o (CACKY7.85TRH, mh 748 ( ml) &(2H, m), 3.40
(CHem)) 2600 (11, sy;av'y ESAd21h06 [MeH¢IRE =i 6Shiid.but ed bet ween

d| | ute NaOH sol ution (300rTL) and Et QAc (100rTL)

p?e ?% 3-32—691?0%{9%?21&5& Sl%\ya VII qlévé) iﬁﬁ furﬂif' £ Ii)]thlazole

hyﬂmﬂm ideThe conbi ned extracts were washed vvlth bri ne

(100rTL) dried (My504) and ntrated. Purification

by flash-chromat ography op{giN-+ca gel (el uent

DCM MeOH, 10:1) gave the frde base of the title

conmpound. The free ba§' ken up 15 in MeOH

(150nm) and treated w't bromec acid (30%in

acetic acid, 1.0n). After renoval of the solvent the

r esi TRAssolian ef 3-proga-1-(7-chlogmaphipalenck-yIiprepsg-1ogg (Preparation 19,
1.46@e4.8Tmrhol) Inen rhik@relof EtGHRthg AcmH i(1:1,t1196mi.) whseaddahipdidanclidine-2-

hﬁflé/ %@@1{1& '5568th@ o ré’ﬁ Ush@GioR et vhildrtréffik i fQN2ho tthe

so V. é%novi% \%g’ 0 ang)cl?ég H;e&ig ee}l (Blﬁ% I\%Q%r s u%l_!‘l
ang pd <10%nd%ss ﬂapowbothg?w "ﬁpﬂowdg fm@?r;;x jpn of

the:a@@@s %'el[ \Mﬁi—lﬁt@AeF@'x :1:0()_1n15)6Thn cnpmbﬁ@d Extenty I“@re]_veashed w1th brine

(100r013; diea likMig8O Hand conkenraed. Fubisiehiioh BY HakQhedmbtoplaphy @zdilica gel

(e f: : 1 ) e ast of thé title compound. ee base was taken up
S L

regipwad of thesplvent %Esmesm_s)stlumera nintuger &Ofén mgpﬁ@n@l%m@rl
508400 lndil tliealtlaeomb(ﬁmh yiysrisRSutiandoyae woltketed By OMiaiioh. B ZOMSO):
2. (% (?sh”éa 3. % )4 Wzﬁ(?ﬁef} A9 (11 Sadh, 838t B2HSh), Flo8 ¢H, s),

o B 7 gk 55 ot 3 m 051 5 DR a GRS S 3ein

(3 X 40mL). The conbi ned organic fractions were dried
ExakiphO1s): 148 Naphthalkee+1tyl#icedihydroinidam[2, bbRhiaeol2-yljethanbl | e
conpound. bx (CDC13): 1.24, 1.35 (3H, 2d), 2.52 (1H,
30 br s), 3.30 (2H, m, 403(2\H m, 4.49 (1H, m,
7.27 - 7.53 (4H, m, 7. %3 - s7‘(0 (3H m; mz (ES) =
297 [MrH +; RT = 2.26m n. JEXS
3- Napht hal en- 1-yl -5, 6-di h \
carbonitrile -72 WO 2004
S~ ~ N
3- Napm;gflaﬁﬁ-ﬂylws éhﬁtr Qég 119 RZAE- chﬂfbﬁﬂiélﬂﬂ aion 17,

20;(;)1%% 1 héi \gas((ﬁsrsglr OC [ToiE ergg gdqg@me)e a3 Yooled to

0°%) Mgy rsaneshim b e . 0N .uaEte@,@m;"rﬁaaamn@a&) s 15ed e reaction
stifred at 8@ for 11k ¢hen eldfort 16bn The seaciios wasquerichied et water (AORL) @nd
exbradt&@Ofio)EtOAE (304089 TiE coinbined edardd1flactosshadle Widd MBSO and
coh@ntfatdPHheuo 10 8RE e GiulRSmpihd.f . SEDRY,): 1.24, 135 (3H, 2d), 2.52 (1H,
brs), 3.30 (2H, m), 4.03 (2H, m), 4.49 (1H, m), 7.27 — 7.53 (4H, m), 7.73 — 7.90 (3H, m); m/z
(ES") =297 [M+H]"; RT = 2.26min.

8 PCT/ GB2006/ 050031 N

Example 17: 3-Naphthalen-1-yl-5,6-dihydroimidazo[2,1-b]thiazole-2-carbonitrile
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chromat ography on silica gel eluting with MeOH DCM
(3:97) to afford the title conmpound. bH (CDC13): 3.50

W@ 2ddp/089118 3. 61 (1H, m), 4.28 (2H, m, 7.62 (4HCDEB2006/050031
7.79 (1H, d), 7.97 (1H, d), 804(1H d; mz (ES) =
278 [MrH +; RT = 2.31 mn. anple 18:
2- Met hyl sul f anyl - 3- napht haI | -5, 6-di hydroi m dazo|
2,1-b]jthiazole s ~ S N NS
2- Br ono- 3- napht hal en- 1-yl - 5,
azol e hydrobrom de (Exang , 0.5g, 1.21mmol) was
suspended in THE (20nm) an argon at mosphere and

| 5 0C. Et. o
oy SNl 13 N SRR B oG er g (lsparion 17
309mg, +-anmedhandihydroxylamine ydsechipade (9r7mgh1r 39nmnefbyerg dissolved in
foohnis adigh (li0chd.) fidil 2ted to DOABfordbhr. Tirseachedetttuadtast dilated with Et,0

(5088 dnl R smld(ﬁlthrr@d shllwakiRE wath BLO (&QBO&&B‘ The Ichﬁ W gTL Qb

ch%’k%?ato%%‘ai)ﬁ ol ?111 ep 1 tﬁﬁtv@tl\?{%&l{ %7% Qn mru ﬁller:r%t 5 cocrjgpound
OndEDs:S- 5PKH&¢%%§1 (b8 405 GHo o SSAL %ﬁ&%ﬁ‘ﬁ» 4} dQ7i(HL d),

8.0(@dHod)amd: (BEDi=278 Mb31] cRT exPstlogm.aphy on silica gel
eluting 20 with MeOH. DCM (1:19) to afford the title

b 5 §)
E%“%@%%%M v ﬁﬁmﬁf?e%aﬁ ihyirbhidibly Hipipooe
, 7.95 (2H, mM; mz (ES) = 299 [ MtH +;  RT =

2 45m n. Exanpl e 19: s—(_;I

(3- Napht hal en- 2-yl - 5, 6- diNgy-& dazo[ 2, 1- b] t hi azol - 2-

yl)methanol 25 OH S C Nk \ Nj

3- Napht hal en- 2-yl -5, 6- di @4@ i dazo[ 2, 1- b] t hi azol e- 2-

car bal dehyde (Preparatio 0.5g, 1.78mml) was

susp ded under . an n a ere and

cool SHRY- Brehtasen i GBI, bt gl TRt Kample
1 lwﬁég,ald?dmoanws serpended it THIN(28mL} vnslgr antargpa afragsplgeréand cogled to
0°ChEthywapiesidmtchlotitle 200M 2,0, \WSn€lr, 3 (64tb)) was sddad degwre dver
sthif §ndPh€ fhRioh %ﬁﬁed"@ﬁ%f fok b" Bncafyd dl‘é‘@lﬁlh 0.2%4nf. 10 YRLRED) &35

iR ER i o T .
N]ﬂa)Cl sofutyon (Q(Qﬂd) tlg)n extra netgg ﬁtom (3 )173%)(% commedprgguc fractions
wer8 ttiedrMgSO9, Gdcdnirbled M) vacud and puBjed-by 2B mfatvigtaphy, onFfllica gel eluting
with MEOHDCM (8196 28R81R%ad dsnfddd. G320901,920833H, dpsaMnbe, m),
AN U S eh et ik
| )s’é‘tfhanol OHS | N CO
3 Napht hal en- 2-yl -5, 6- di hydr oi m dazo[ 2, 1- b] t hi azol e- 2-
Esaaiphed of @Ndﬁtﬁ&l@@ag,l@,mmydz&mda%mon]maﬂl-ilymmanmas

di ssolved in THE (25nmL) under an argon atnosphere and
cooled to OC Methyl magnesi g bromde (3.OMin Et20
0.7l mL, 2.14mmol) was added dropwi se and the reaction
mai nt ai ned at 0C for |hr, j\lrred at rt for 16hr.

Water (40nL) was added S \Ebctl on m xture
he conbi ned organic

extracted into Et OAc (&

fractions were

3-Naphthalen-2-yl-5,6-dihydroimidazo[2,1-b]thiazole-2-carbaldehyde (Preparation 20,

0.5g, 1.78mmol) was suspended in MeOH (20mL) under an argon atmosphere and cooled to
0°C. Sodium borohydride (0.10g, 2.68mmol) was added and the reaction stirred at 0°C for 0.5hr,
then warmed to rt for 2hr. Water (40mL) was added and the precipitate was filtered and washed
with water (2 x 20mL), and Et,O (2 x 20mL) and dried to afford the title compound. &y
(DMSO): 3.70 (2H, m), 4.01 (2H, m), 4.28 (2H, d), 5.34 (1H, m), 7.58 (3H, m), 7.98 (3H, m),
8.03 (1H, m); m/z (ES") = 283 [M+H]"; RT = 2.27min.

- di hydr oi mi dazo[ 2, 1- b] t hi
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dried (MgSO4) and concentrated in vacuo to afford the
title conpound. bx (CDC13): 1.46 (3H, 10 d), 3.40 (1
wohooenss)s 3.66 (2H, m, 4.14 (2H, m, 4.86 (1PET/GBRI06/050031
7.47 (1 H, d) 756(2Hn) .90 (4H m; mz (ES) =
297 [ MrH] + = 2.40m n. npl e 21:
Exzm(lrée 0 |éf(@ﬁbpbﬁaknglrﬂé;ﬁadlhymm@m%ﬂhbhbw@ 2lethagolo| -
2-yl)propan-2-0l OH I S1 N 15 CO
- Napht hal en- 2-yl -5, 6- di hydr oi94 dazo[ 2, 1- b] t hi azol e- 2-c
arboxylic acid ethyl ester -3 hgdrobronide (Exampl e
10, 1g, 2.5mmml) was partitionke t ween sat ur at ed
NaHCOB3 sol ution (40nL){ 3 @o’i x 30nmL). The
conbined organlc fract|~ sere dried (MgSO4) and

o PD e G g B e S s A Pasyation 20,
200me, (VB heiegrisspluied in B (emi)3indwan areon igosphemyand cooled to
0°C. ¥ipthplmagiasmmetdotaide (300M pEs@, (BT ehlt, Da4mmal) tvaomddsd diopeide and
th‘gfgg&ign fg%% 1ta{11§bﬁ eat 6%:1& THr, th& stid®diert f\ﬂéi&g‘( tVY&Q‘MmIY%s added and
theéeej%ém tyre §6‘ﬁ%§5:‘91 ufmg U % i r??a’&% g ﬁ?mblfl adcor anic | fn acp 10D were
drigd (MeSQpuiaepceatigfed trveeste affed theﬁ%e a@uleputl@) ?af(ﬁé)ﬁéb) tlto GH,
d)1 3.40 @HclmspGLa6d2H o), ¢ CDCES ), 486 H, 0,47k, &3, A (@BHp), 7.90

) A LAhbmidd), 7.56 (2H, , 7.89
(4H)I-?4n/ @ 9(7?\4%@ 3114 E%m[.vim RT(: 2.23m n.

E@H{PA‘E ’P‘F &d?-&%abﬂ@ﬁatzeﬂ:5ﬂ-%ydr2uwéﬂ%l-Bl,tblﬁaqlﬂybalPS?Rﬁﬂoza‘zl
o[ 2, 1-b]thiazole hydrobromde S ND N HBr 30 F
2-Brono-1-(4-fluoronaphthal e -yl ) propan-1| -one
(Preparation 22, 4.59g, 16. and
2-im dazol idi nethione (1, ) were heated to
reflux in AcOH (20ni) NLAOnL) for 24hr. The
sol vent was renoved in and the residue dissolved

R e e L %ﬁb 99595803 aggl& ke
%W%msfﬁa% BHCQs sqiution

p

hydigproideExaile &0.d, ZaiTemolhyARAtigpe
(46rhE)oand DM (3 x 80nel)c Bimpombihed SidariOMB@pns werd Erle(dIngS@)) and
coﬁceﬁﬁatéd[iﬂ vaio, Theﬂre@(ﬁle(vs]akldlsmved‘ﬁn 22)h|1L Iiﬁder dn a1 Ifal'lﬂosphere
?_?lgd b é. %st%rﬁ bﬁ % Q_%&Ez'.ddgd
dr _vgﬁ,ﬁnﬂ?tﬁegeag{ 3t41°C f o 16hr. Water (4 L) was ag.dec_l and
thorepgtiop migungayah ?’ﬁ‘@h‘@d} info EA’OA@ (6 X éplhy)i Tb¢ eanghaned[opganic flactinns
waZ Oid (MeS 0N Bdrndentrated WDV ddids to alford the title compound. 8y (CDCly): 1.37
(6H, 5), 3.43 (2H, m), 4.06 (2H, m), 7.44 (1H, dd), 7.56 (2H, m), 7.89 (4H, m); m/z (ES") = 311
[M+H]"; RT = 2.45min.

Example 22: 3-(4-Fluoronaphthalen-1-yl)-2-methyl-5,6-dihydroimidaze[2,1-b]thiazole
hydrobromide

s—(’N

xnN N .HBr

(L

F

2-Bromo-1-(4-fluoronaphthalen-1-yl)propan-1-one (Preparation 22, 4.59g, 16.3mmol)
and 2-imidazolidinethione (1.67g, 16.3mmol) were heated to reflux in AcOH (20mL.) and EtOH
(40mL) for 24hr. The solvent was removed in vacuo and the residue dissolved in MeCN
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2- Brono- | - napht hal en-1 -yl butan-1-one (Preparation 24,
0.82g, 3.0mvol) and 2 10 i m dazoli di nethi one (0. 30g,

W 20@aed1)8 was di ssolved in AcOH (1 Om) and Et Qee1/28ed05/050031
and heated to reflux for 8hr, then stirred at rt for
72hr. The solvent was renmoved in vacuo and the

(19mak), Hllewedibyt 3ddition eBHELR (§0ed ). Ehetrracipitated sekidioes fillerpd jandaypshed

wi(tAEDR 2 ;axmnlstt@ﬂﬁor(i ﬂ1e)t1tlé Qorhpound. hd&; (DMBT)i hesi(38k; gahBE(1H, m),

4.09 @At i 0,820\@11 enly e NBSﬁﬂi)aHCﬁsl et smtRd7 89(1\}1?191;08 20 (1H,

r n. S|I|ca gel eluting

m&ggﬁwig&r” q%ﬁbgsgmhg fggl u§e% wds di ssolved in 15

Et OAc (20nL) and 30% HBr in AcOH (1nl) was added. The
Exoiplelf): 2vktbylr3emaphéichlénAl -ylas; 6-diliy droimidage| 2,1 tbijdhiazol hgdrobromide

conmpound. SH (DMSO): 1.04 (3H, t), 2.33 - 2.47 (2H,

m, 3.83 (1H, m, 4.06 (1 HnnM), 4.21 (2H, m, 7.67

(4H m, 7.83 (1 H m $TOX1 Hrem), 8.17 (1 H m,

9.68 (1 H, br s); mzE = 281 [MtH +; RT =

2.52m n. 20 Exanple 24

2-1 sopropyl - 3- napht haII 5, 6- d| hydr oi m dazo[ 2, 1-b
|t hi azol e hydrobrom d&&3¥ HBr

2 Brpnfmi% Riphthbreh-1 @ﬂﬁ%ﬁ%&@&g#&tbﬁbﬂm .82p0%16mmol) and 2-

Ifg;ﬁ% %Bm%%ﬁ w&sl ﬁ%@ 0mL) and {OH, (20mL) and
1.0Nn | SS

heF“ﬁd Ich \iloka EF "The golwent %Sa‘?’é‘a"ef‘d" e E‘%‘ the

refidye pagditioned bigwegvsapusated W@aeﬂ@blhem (40mLy amsiydOAn (2 x ARmML). The

cofbivied bgafiafrbdtiohOwére dhal WpS0,), Saiteniice th WaidXd pasfiddttyon
chfo%mg}apﬁﬁgn gﬁ%l éléu‘%% witifedon B@ﬁ/[ '"ﬁl@‘ijes 9%& &ssolved in

ra r at In va
B el pnd P ek & %ﬁdgﬁ’ﬁ S%‘XF“EE(F‘S Bpifag vacue o
affgrd the titaanmemd; 2u MBYISOYHD4(H ] B 36 3wesd AP s®): ¥ &a (15 m), 4.06
(INEEN4(2 QIHL)m)f DbT G eh) Iy/83(dH] th), 8109 OfH, 3084 HBIH, i), HEBQH, br s);
miZQESYL)81 ﬂjﬁq{rqu/gqtﬂmls renmoved in vacuo and the

reS| due dissolved in 30 MeCN (5nL) and added to Et20

(25 The solid was filtered and dried to afford the
E’Eai“tﬂl 4: 2 ransom-3-n9phihplordy yl-56-dibyqrojmidago[2, 1-bithiagole;
hydyobrgmg® (1H, m, 3.80 (1H m, 4.01 (1H m, 4.20

(2H, m, 7.68 (4H m, 7.84N(1 H, , 8.09 (1 H m,

8.17(1 H m, 9.74 (4 s); Mm% (ES) = 295

[MtH +; RT = 2.62m n. B5 ¥ :

[ 3- (7- Chl or onapht hal epA4,) - 5, 6- di hydr0|mdazo[2 1- b]

thiazol -2-yl]- net han 3 WO 2006/ 085118

PCT/ GB2006/ 050031 HO To a solution of

3- ( 72-Bivimor omeipil: hadpbhaltn-JyjbubinG-oficl{Prdpavitivn 26206392, 1L.31binpl) and
2-1hi@eZ6H Enofirioned0.04d, dShinih® vdré @RdINVad inOAcOH (5mlL) add'BIOH (10mL) and
hegreg% fof tT!ﬂ@Q(ﬁ E Mﬁ[}ves w{c %quﬁé‘?elld rtﬁlgge%doetween

sodi @ ggﬂg’ﬁo f r stirrl )
safuggte E‘Eﬂ Ae 3t W’t"ﬂ“’g Pratec E%Itms
wese (nigd; (MgSQn)dcmmrhfed inglarus aad pwnﬁeld buieghromatog P 9n siliggelreluting

w1ﬂDMe©HtD(aWI i(2B)i TheMtesidi@ wak @issohved itiMeCNaZ0nilV)ifelibwed by addition of
A JO@% @%Iﬁ’ﬂ)tfhe 215 Mavelel! e&o@%l&&gfaﬁ’({ the pa@fdﬂegdl ssolved in

Mg%lﬁ&iw@ S0 B oLy g b s ;g;&lt il anlrisd Jeriont e, e
coprpaunge O} bﬂ/‘éﬁH»vd)s 119 (3thd). t(ilédtl)eéls()vﬂtfh ﬂét@lc(llflzm)

4.30 (2B0m), )7.68 THE, ) B4 (I8H no) X809 Hsmyysr1¢ (1isshesl 74 iH, bes); m/z (ESH)
= o5 (RE] VRS 6 e, concentrated. Purification of the

reS| due by flash-chronat ography

Example 25: [3-(7-Chloronaphthalen-1-yl)-5,6-dihydroimidazo[2,1-b]thiazol-2-yl]-
methanol
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10 (eluent : DCM/ nmethanol : 8/2) gave the title

conpound. SH (DMSO): 3.35 (1H, m, 3.47 (1H 1,
wWe205/04851906 (3H, m, 5.40 (1H, br s), 7.64-7. 69P(C1?/HBzw)5/050031

7.86 (1H, d), 8.11-8.15 (2H, m; mz (ES) 317.05

[MrH + RT = 2.50 min. Exanple 26:

3- (6- Fl uor onapht hal en- 2- ¥I ) - 3—@hyl 5, 6-di hydr oi m daz

o[ 2,1-b]thiazole 15 hyd \' N\v F HBr A

stirred sol ution of

2-brono-1-(6-fl uoronapht -yl ) propan-1| - one

(Pr eparation 32, O0.86g, ) and

|
EEruber B bt Sl
carl@kdelmde (Propagation il 17, éd 4 3efdmmobrin gthanobt wagerri 5 /4 He0mlerps added

sodiool lxecbhydrldet(300ﬁlgef Brhol). | Adtet &0rihg) fomézhr eiddeldticndasacidified with

diRRI I sBhi& ﬁutfﬁ%ﬁdﬂuwaemﬂlr@&érmdoa{m NRS core@tfaBéd B aki the

refﬁI Lr ?%v’/_‘ge c%(;-qs:tl at§ wﬂ ﬁla dl %~5§m§2[}¥§rﬁ%gm %@@@Eﬁm EtOAc

(29 L ) and ggd. 03&5)1111210'11 @QO H eda' amcga}fow sﬂ_qqpargyd gldfge aqueous
1a3(e1 Hgs fu)'ther&xtk@te(i Mih BQAc (@x HOmML), |—"[he lsombined exiracty w8 washed

% dribdt M gSO Randcodecharbd) Pudficatidbstheresdiie by ﬂash-chroEig(aphy
m)A

gﬂéﬁi@f [‘té)f) &)o 64(1)%?%?:3%%@%?5 ‘%&9 502 if; (111152

(ESD)i5r OS5 M-8 CRTGrQGﬁQaﬂpﬂht hal en-2-yl ) propan-| - one
(Preparation 36, 1.27g, 4.3mmol) and

Eiaﬁgﬁﬂg L@l '@%r%&?&@ﬁﬁxig%g-%h 4- smn@mhggﬁg &]gﬂi%)le

was stirred at reflux for 24hr. The reaction
cooled to rt and the ryg
coIIected by filtratiag -
bH (DMSO): 2.31 (3H, @ [25\(2H, n), 4.35 (2H, m,
7.65 (1H, dd), 7.7F7 d), 8.11 (8%, m), 8.18 (2H,
s), 9.52 (1H, br s); n12 (ES) = 301 [M+rH +; RT =
2. 74mhﬁrredsalﬁﬁmmaﬁﬁh&$5& H8orBhaphbR20-061 )plpat31-ond{Pesppation 32,
4 1mmol gland 1m1dazol|1d1ne-2-th10ne 0. 42g 4, lmrg#)l) in EtOé{ (20mL) was heated to
S oh ARG S8 T roqhigy Wiy YGRS lbeEBARS Bt fitp pid hen
coglefl {pt 1t-diselopitrile F0mE) wes 54@4&4 selid pregipigatada hhq pregipitate was
co{lteelbeyridtration ta3dfordth8 fite cdmpsudshrin(PMSOY 2.31 (3H, s), 4.24 (2H, m),
435@1!&%9'7@@([1@18&769 Qe dy, 9 83‘(3&1 da), §r1rmiﬁ db B. 1E§r1<1?1-|n{)1@IM1H s),

e H
ctl oﬁi WA |?$5:|§4a}ﬁ re qu 'P%r 48hr and t hen

cool ed to rt. The sol vent was renoved in vacuo, EtOAc
E!ambleathﬂf(ﬁ-i&hﬂdrbwphﬂwéenaﬁﬂléd-mﬂliyleﬁ,@(ﬁhivdtopnﬂaim,l-bltbﬁzole
hydvébromidée Sol vent was renoved in vacuo to give a solid

which was triturated with Et20 and then collected by

filtration to afford the tif] g\corrpound SH ( DVSO) :

1.17 (3H, t), 2.69 (2R \j!lO(ZHn)431(2H

m, 7.64 (3H, n, ¢ 8.11 (2H, m, 9.70

(1H, br s); mz (ES) HBr

A stirred solution of 2-bromo-1-(6-chloronaphthalen-2-yl)propan-1-one (Preparation 36,
1.27g, 4.3mmol) and imidazolidine-2-thione (0.43g, 4.3mmol) in EtOH (20mL) was heated to
reflux and AcOH (10mL) added. The reaction was stirred at reflux for 24hr. The reaction was
cooled to rt and the resulting precipitate was collected by filtration to afford the title compound.
ou (DMSO): 2.31 (3H, s), 4.25 (2H, m), 4.35 (2H, m), 7.65 (1H, dd), 7.77 (1H, dd), 8.11 (2H,
m), 8.18 (2H, s), 9.52 (1H, br s); m/z (ES") = 301 [M+H]"; RT = 2.74min.

OXD.

lting precipitate was
nd the title conpound.
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281 [MrH +; RT = 2.64m n. Exanple 209:
3- (2- Met hyl - 5, 6- di hydr oi m dazo[ 2, 1- b] t hi azol - 3-yl ) benz
wopa@piossat$i azol e hydrobrom de SYN NJ SN HBrpC1/EB2006/050031
stirred sol ution of
1-benzo% i sot hi azol - 3-yl - 2- br onmopr opan- | - one
Ez(apmyp%& t tbﬂ-&@phtl@lquz-ylis @ﬂ*hyﬂl}oua}d@zo[Z 1-b]thiazole hydrobromide
i m dazol i di ne-2-thione (0.18g, 1.8mml) in EtOH (10nl)
was heated to reflux and jAcOH (5nm) was added. The
reacti on was heated under (el ux for 48hr, cooled to
rt and the solvent renpveg Dg vacuo. Et CAc was added
to the residue and | n was 20 observed. The
solid mas coIIected 7 tratlon tqmafford t he t|tIe

g:g'p/g tsl“)u'red-;so ngg@rﬁw 1 dap! efﬁ-)‘?lévjltan- ogeg H'a[%s 38,0 %4 g,

3. olgl)ne-2mlnz)ne (Qégg QfL(IOq:@-) was jlqui to reflux
anthAmOHEﬁmIrph(ﬂe(B (The reaction was st1rred at reﬂux for 48hr and then cooled to rt. The
soﬁeﬁt@va@%n%v@@ﬁ%éﬁbaﬁ@kclanﬁ baetohitHRIWAYd addedandiaRYEH Sbepidea out.

Th%[ él’vg‘nt Qv]a H:(D%vé)%rl yacuo t(p %lt r%a? ?0118 hgc% %s %tm%{ed W%L Et O and then

cotlmtq_g,ld:g fgi[l'é}tleﬂ toraffor(iq_lg e cqglpgﬁ%ﬁ’{ 8)) 1 17 (3H t) 2 69 (2H, q), 4.24

(CH; inpyAGa L1, héed (Bony, 8(04](@@, mj) 84 i@, ymwe 7@ (1l bt DontzgES") =

2311@1{/[#[,[[}*; R £t 6hig.10nL) and AcOH (5nl) for 24hr. The
reaction m xture was cooled to rt and concentrated in

YRR 29 e By dral dpgalt Pl ietpal g Bitret

hyuimbremldtorrpound bH (DMBO: 2.05 (3H, s), 3.84 (1H,
m, 4.07 (1H, m, 4.19 (28~#) 7.62 (1H t), 7.85
(4H, m, 8.43 (1H, d), 9.B2NXH br s); RT = 2.56m n;
mz (ES) = 301 [ MtH] +. V\D 2006/ 085118
PCT/ GB2006/ 050031  Ex}
3- Napht hal en- 1-yl - 2- pr pyIs 5, 6- Mherhydr oi m dazo[ 2, 1-blth
i azol e hydrobromde S 1C) HBr

2- Br Q9frdd-sHiaRét Jﬁh&%ﬁzd[qoﬁébmﬁ%lm{llzﬁ Eﬁaﬁaa&&@@ﬁhra?ﬁbn 43,
Oég', i% imol) an 1m1d%zoﬁ@nd -3 {,hmne el pet aglka@'to
refélamlé ?%(ém?cmls ad#?f’e TP%@&%“PB H’aﬁ’i“’a@feér“é %‘%1“6 86|4élaf gqgled to rt
angd thegnkferg aevawyed inated. EiD Acarasaddeadtidihe r¢sRiderand paerpitatiehcied
oba&tedt ke Jo88 Wi ¢d11€ct&f‘t$ﬁﬁlﬁatfoﬁtt&aﬂhﬂ& tHe &1&1& w nijofld. Vi %%?‘ MSO3Q.28

o ﬁ@iﬁ S g i

(E)7327(4 ImPZHn)ZSl(lHn)243(1H
m 382(1H rr) 4.05 (1 H m. 4.21 (2H t), 7.67
Exafiple 30: 3-(5-Chloronaphthalen-1-yl)-2-methyl-5,6-dihydroimidazo[2,1-b] thiazole

hydrobromide
N
s—¢
98

0

Cl

2-Bromo-1-(5-chloronaphthalen-1-yl)propan-1-one (Preparation 71, 118mg, 0.4mmol)
and 2-imidazolidinethione (41mg, 0.4mmol) were heated to reflux in EtOH (10mL) and AcOH
(5mL) for 24hr. The reaction mixture was cooled to rt and concentrated in vacuo. EtOAc
(20mL) was added to the residue and the resulting precipitate was filtered affording the title
compound. dz (DMSO): 2.05 (3H, s), 3.84 (1H, m), 4.07 (1H, m), 4.19 (2H, t), 7.62 (1H, t), 7.85
(4H, m), 8.43 (1H, d), 9.52 (1H, br s); RT = 2.56min; m/z (ES") = 301 [M+H]".
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10 7.84 (1H, m, 8.08 (1H, m, 8.16 (1H m, 9.71 (1H,
br s); mlz (ES) = 295 [MH +; RT = 2.69m n. Exanpl e
W@2006/085118 PCT/GB2006/050031
2- Met hoxynet hyl - 3- napht hal en- 1-yl - 5, 6- di hydr oi m dazo[ 2
1- b]th| azole S~j .ON 15
Example:3k BNaphthalanchyy-2-preaphi, érdibadraimidape(2,bbithiazelq dydrobromide
(Preparation 65, 1.44g, 3.9mol) and
2-im dazol i di net hi one (0. 40g 9mol ) were heated to
[ (20m.) for 48hr. The

partitioned between sat yrate

and EtOAc (3 x 100n). @@o organi c fractions

20 were dried (MgSOX), concentrated in vacuo and

¢ hr avBioa®F Bidpathalen 1 §igehan-1@at (Frbpatatiog 7 1)i1t5g, SvintablPohi2-
nﬂdaﬂaldﬁtﬁth?bn% (0. 95? S’&Hlin%ﬁ Rehebied {oereﬁtgi'm oM (2 é&%&i (10mL)

2 ,
fog56%r 7’[q1 ;}eaf muﬁjin'e w2l §9dl (gt)ﬂrt %’é confe te’ érh dc
addecfz@gl tl[el\yﬁqq}t]pg pregpltate zzagrtylpﬁrﬁe vzgh E&Q gltegegl washed w1th Et,0 2 x
203}L() 4ndivied uodin pixtuhal aéfordingythe) ttR-compbunkd- &, (BMEG)yel7 D30, Yalz44
Al A), ha@ktﬂﬂ Ig%i@h?(l}hm rdr @ 191? 4%5 N}H%ﬁ) 4.8 gzﬂ ,1), 7.67 (4H, m),

g&k a8t0|8 fg’l 9@8’@@%’%?‘*}1 gl rs r@%ai‘— SOMBH]; RT =

My dazol i di net hi one (2. 08g, 20 3mmol ) were heated to
reflux in EtOH (100m.) and 30 AcOH (50mL) for 24hr.

Exbifplé 3R oIV oxYiniciy 3- d&?ﬁthﬁ&ﬁllgﬂ -5l dih{draitaideA% EBlthiakdél
in vacuo. Et20 (100nL) was added to the residue and
this was stirred at rt for 30m g. The solid was
filtered and washed with,Et 6(’(_? x 40m.) and dried
under vacuum af fordi ng the $Ne” conpound. bx -78 WO
2006/ 085118 PCT/ GB2006/ 0503 (DMSO): 2.06 (3H, s),
3.86 (1H, m, 4.09 (1H, 0 (2H, t), 7.69 (1H,
d, 7.76 (1H, m, 7.83 ( M, 7.91 (2H, d), 8.34
(1H, 3 BdnzyBx § bﬁol%l 9£phﬁ1)a1en-ﬂ1ﬁpr£>§§ﬁlone (Bidparktl¥i'dh 1. 443713 Finmol)

elm n.
and 205 Hats fis FORB it Pame wereested 9 efun i AGPH(Hgyad YeOH
(20@} fiar 485hp | The §olyﬁylawme@mq§én wmicpp pIRk the residue partitioned between
satraBrdONabEC; Gylatia( 0(ayll)-and Reqvd (3al 1®0mL). he tdiabitsderganic fractions

wér? 5K Oanozlgerihtrgtgg FBuactd a8 'EH?BlnLtogﬁﬂfed on silica %}19 glutén with
QUM b B il s N it 1 TEDa1 S4Bl . o,
4. 182t MR- 3HEGH 4\7(/&(% B €4 b mP1 7. Hc’é‘hé‘@ﬁ@sai ea97 TS

RTalCd4@minThe 10 resi due was partitioned between
saturat ed NaHCO3 solution (30nm) and EtOAc (3 x 30ni).

Exa 1€ I—(E 109‘r l?lklfalénr-flgls bqﬂ&l%vﬁ,be di?lg&lﬁ)ﬂ'&l{i -})]thlazole

:

centrate acuo an
yg‘é? ramigle; g vvlth MeCOH: DCM 7 93. The pr oduct vvas
acidified with _7

OO

Cl
2-Bromo-1-(4-chloronaphthalen-1-yl)propan-1-one (Preparation 72, 6.05g, 20.3mmol)
and 2-imidazolidinethione (2.08g, 20.3mmol) were heated to reflux in EtOH (100mL.) and
AcOH (50mL) for 24hr. The reaction mixture was cooled to rt and concentrated in vacuo. Et,0
(100mL) was added to the residue and this was stirred at rt for 30min. The solid was filtered and
washed with Et,O (2 x 40mL) and dried under vacuum affording the title compound. &y
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HBr (30%in AcOH) and the residue crystallised from
MeCN and acetone affording the title conpound. bH

w@ Dess119. 51 (2H, m), 0.75 (2H, m, 1.69 (1H, r@¥/GB3008850031
(1H n), 409(1H n) 15419(2H t), 765(2H n,

(DMSO)g @@(3@11%3 8@(1H §)) 499/(211(@;)4 29 é@s) TR K, d), ﬁﬁé&lﬂ m), 7.83
(18, AR M9 2HDE A4 185d), 9.53 (1H, br s); m/z (ES) 301 [M+H]"; RT = 2.61min.
3- (5- Chl or onapht hal en-1-yl ) - 2- et hyl - 6 di hydroi m dazo

iytigle 2 o1 B SRaRRb R o s ‘vﬁx@a L thinzole

hydpehrpaider i on 74 0. 439 1. 38mm|) and

2-im dazolidinethione (0.14 .38mmol ) were heated to
reflux in EtOH (1 Om) (5mL) for 16hr. The

reacti on was cooled to M aipd concentrated in vacuo.

The residue was 25 trit with acetone (20nmL) and

Et OAc (30nL), and the f d seei d washed with Et OAc
(20 é Et 20 2 x 20 and dri ed under vacuum

af f of-Bioay-2-e%e OPFQPVIQI'B%}H)%'@@M -ylethpanpng\(Broparation 733282mg, 0.98mmol)

antl )2-1m21a391d(n2ﬂ110na'1 1,003g AR080imdt) wery heated&reflix i, EOH, (18mR)and
for 1683 ThelrehbtioN hixtifre $s Edblidd 16 .and Endehtrbibilin Wibuo. The
re%BJ% a8 Hfltlg)l‘%g %z:tvveéﬂ s%tmgfall:’e%)NaH&;‘ %olL%n%&nLﬁInd"EtéAZ %m gth)

hs_cprbigedprganicstiactionsyess died AMpROS, eonesntigted WivAeHeLP0[ 2, 1- b
cht(mmt(mzaphgl onSilica gel efuting with MeOH:DCM 7:93. The product was a01d1ﬁed with

Hﬁr@m O ACORPind\the ﬂemmmbﬁsﬁﬂisanﬁan Mebumt 40 atetéMBQffording the title

ag ¢ ) 851 & 4§ 3.83 (1H, m), 409 (1H, m
T AL B
u )a‘ﬁ S 5 % (
S)P@l@?ﬁ@@?@é ,1RT’€81415_1’,1111‘1for 16hr. The reaction
m xture was cooled to rt and concentrated in vacuo.
E%%fpa% B S gl 2 S A i P b
"% ractions were dri ed (I\/gSO4) concentrated in
vacuo and chronat ographed on silica gel eluting wth
MeOH: DCM 7: 93 af f ordi ng thg_ﬁl‘ | e conpound. bH
(CDC13): 1.20 (6H, 5 d)N.340 1H m, 3.65 (2H, t),
4.15 (2H, t), 7.42 (1H, mM,[7.56 (2H, m, 7.79 (1H,
s), 7.90 (3H, m; mz 295 [MrH] +; RT =
2.62m n. Exanple 37: HBr
3- (4- Fl uor onapht hal en- 1- I)-2-i sopropyl -5, 6-di hydr oi m
dazo%Z 1- b‘]<th| azole s
2- BrpBiemo-1-(- qumhfhﬁﬁrhal)@ﬁml-yne)@@pmqnwb@ﬂ%1 B8mmol)
ané 2{ilidapadidiethivne {U614g01.58gmol) erd iveandd)to asfhix in EtOH (IOmL) and AcOH

(S%L? 15 @'éh?r OtHe Gk W ANBolePtoaLehd cBncthBRd)in VELS. 1‘11%

tﬁ'“faée“tu Wigh acﬁfn‘ﬂ?'? L??%:?)Eé%gf ggmtigjmé agiﬁ%‘e%g Pl “{*’Fhetdé’ﬂ&‘ FﬁOAc
(20mk)a 510 (Fx d0mbkand deedrdersaepyn aifndine the title eqmnognd, ou(YSO
1.03BB03, 239 (QH] ) 3E3QHL)m)ah05 GHOAY, 429 (RH,15, 72Br(LHL, m[As4 (4H, m)
8.£0(1Hi MEI6O (19864 §; thaFES ) er3$5 parE] deT ed 76MISO4)

concentrated in vacuo and

Example 36: 2-Isopropyl-3-naphthalen-2-yl-5,6-dihydroimidazo[2,1-b] thiazole

S

sope

2-Bromo-3-methyl-1-naphthalen-2-ylbutan-1-one (Preparation 75, 0.70g, 2.4mmol) and
2-imidazolidinethione (0.24g, 2.4mmol) were heated to reflux in EtOH (10mL) and AcOH
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chr omat ogr aphed on silica gel eluting with MeOH DCM
1:9 affording the title conmpound. SH (CDC13): 1.07

W@ 3ddg/o85118 1. 18 (3H, d), 2.69 (1H, m, 3.47 (2HCDEB2006/050031
4.16 (2H n), 7.22 (1H m, 7.38 (1 H m, 7.65 (2H,

Trrrb_ m, 821 (1 H m, mz (ES) = 313

5 far .].6hr e-reacgorgl;lpﬁme wmo@g@lm @dg)gncentrated in vacuo. The residue
wa-paditiGindde oweaphitirabdNaHC Q] sphufiere (50D aIHOAL (Hx 20rhiy)dTied
coﬁ]bg@é Ql[ggmél fr@c]tltoﬁkl W&OUfed @&@@b@bé&l n‘ijﬁte§ il andqlromawﬁraphed

on§ sﬂlca tméwtﬁ %‘.}gﬁéw aﬁ%r % E@Z %ﬁ’)%l gl 5}? (ﬁ ) (6H,
%5 o hﬂaﬁéﬂm"?rﬁz@ TS o B 799 GHL
m}ef/i(ﬂ"wS)ﬁ%t[Mﬂ(]BM‘) 2.60winAcOH (3nl) for 24hr. The
reaction m xture was cooled to rt and concentrated in

ey Rl Gl e s Rls s P aflorintangid inzoe

the title compound. SH (DMSO): 0.51 (2H, nm), 0.75 (2H,

M, 1.68 (1H n), 3.83 (1H s—@¥'N 4.08 (1H n), 4.17

(2H, m, 7.64 (1H, t), 7. Z m), 8.43 (1H, d),

9.65 (1H, br s); mz 30 (ES)| = 327 [MH] +; RT =

2. 74m n. Exanpl e 39:

3- (8- Cnhl or onapht hal en- 2- t hyl -5, 6-di hydr oi m daz

o[ 2, 1-b] thi azol e hydrobrom' e -80 WO 2006/ 085118

PCT/ GB2006/ 050031 ~ I'N

2- BrioRmo- ¢ @M@Pﬂﬁ%ﬁ&wh&w éweﬁly;hu}qarlo%r@qep%ﬁ@n 76,0.59g,
I.thnelp)atda’zt mgdaz&l&lmeﬂﬁ@w@() 27, 25mtr@ll))werahﬂated to reflux in EtOH (10mL.)
and AcOHAB#D) foil DARL THeQEMR i dn/BiXBire Was/CoBRD to)rt mroan&ﬁ@dtaﬁn tv@cuo.

;He%sll&ﬁé wal! gﬁtgﬂeé L%C gtﬂflté(? g&ﬁrl%f . g?GaH‘l& Etd-

cd,
xfure rate
e Cppbied SR R ea MESO Do T2 A Y
chramatogyapbed an silice el eluing éth MGQHRDEM 19 Effadiog {he tide p@nppopnd. Sy
(CBCRP 1(® (3H) OY1l.)8 @Hgldieise diHy ﬁdear47\/(aﬁumyn4aﬁsf(m dh)ng22 e, m),
758 (tlhemg(?'ﬁégﬂqnngi §5k'1 ﬂvﬁﬁ)s 212(1ﬁ2m (75539=3f9[%/5+}f]2hh—
fl 807(1Hd)824(1H d)829(1Hs)
9.55 (1H br s); mz (ES) = 301 [MtH +; RT = 2. 77mi n.
Exhthple813H8-Chlironaphthalen-1-yl)-2-cyclopropyl-5,6-dihydroimidazo[2,1-b] thiazole
hyarétomidd f | uoronapht hal en- 1-yl) - 2- met hyl - 5, 6- di hydr oi m
i dazo[ 2, 1-b]thi azole hydrobr@amde S N, N HBr F F
2-Brono-1-(4,5-difluoronap tKal)en- | -yl ) propan-1| -one
(Preparation 93, 1.17g, % YN

0

Cl

2-Bromo-1-(5-chloronaphthalen-1-yl)-2-cyclopropylethanone (Preparation 77, 140mg,
0.43mmol) and 2-imidazolidinethione (44mg, 0.43mmol) were heated to reflux in EtOH (6mL.)
and AcOH (3mL) for 24hr. The reaction mixture was cooled to rt and concentrated in vacuo.
The residue was triturated with Et;O (20mL), filtered and washed with Et,O (2 x 10mL)
affording the title compound. &; (DMSO): 0.51 (2H, m), 0.75 (2H, m), 1.68 (1H, m), 3.83 (1H,
m), 4.08 (1H, m), 4.17 (2H, m), 7.64 (1H, t), 7.88 (4H, m), 8.43 (1H, d), 9.65 (1H, br s); m/z
(ES") =327 [M+H]"; RT = 2.74min.

Example 39: 3-(8-Chloronaphthalen-2-yl)-2-methyl-5,6-dihydroimidazo[2,1-b] thiazole
hydrobromide
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25

3.91mmol ) and 2-i m dazol i di nethione (0.399g, 3.91mmol)
were dissolved in an ethanol (1Or)/ 15 acetic acid

W@ 2006)p83Tikt ure and the reacti on heated under red1/GB2606/050031
16hr. The reaction m xture was cooled to rt and the
sol vent evaporated in vacuo. Trituration with
acetonitrile yielded the t conmpound. bH ( DMSO) :
2.02 (3H, s), 3.80 (1 &N(lH qQ), 4.2 (2H, m,

7.60-7.80 (5H, m: @@ Y 403,07 [MH + RT =

2.45m n. 20 Exanpl e 4

3- (4-Brdalot1 Mhﬁﬁﬁﬁf)ﬁtﬁﬁéﬂaﬁyﬁpﬂéﬂ)a}l 1%&%&&10@‘7@'21‘2&&%.%0])
anga%ﬁicﬁzo%%mgsggmgo 0. 28l QPO Bonul B Bt (TorhEFand AcOR

L fop hery Theaeagtion mixpss ?Fa‘i%lﬁﬁ%ﬂ b #1d) copqenigriedin vacpo R AC
(20t eparadddddn the Sesidbe Andphis 3vag fitiered, ashed eith SOIHEL@AC (2 x 10mL),
EtG® (ki 10nslr) %n@&néd&ﬁ@érlvb@dm affofaib i ftlelodmpbind. SADMIB.32 (3H,

SR N ST R

3- (5 7- D|chI oronapht hal en- 1-yl ) - 2-net hyl -5, 6-di hydroi m
Exadlipl©4(2 344, 5 Difluoroaaphkieal iyt yipDrmethyl s, 6-ihy diointid [ 1) 8 b thfazole
hydtourGiiedd06/ 050031 N N G HBr C The title conpound

was prepared from

2-brono-1-(5, 7-di chl oronap ‘hﬁ -yl)- propan-|-one

(Preparation 99, 0.945g, 278 '?‘mol ) and

2-im dazol i di net hi one und I mygar conditions as

descri bed in Exanple 12. DMBO): 2.05 (3H, s), 3.85

(1H, q), 4.10 (1H, q), Z (2H, t), 7.90 (3H, m,

.00 (1 H d), 8.40 (1 HFd)F 9.50 (1 H, br); mz (ES)
= 336BR%o-1- ﬂuorgﬂé hthgletg? 1‘3 anEfg k’ arfitfon” 935917 The

s it g 2&%%‘2’02%&%‘ ”f@“"%ﬁﬁm &%del%ﬁwﬁ%fﬁﬁaﬁ (tomLy
acmm@w@ mpjtufadfhe faacilsn Bea{eﬁunﬁ?fzefk%sfyf 16h, iThg opatiop mixture
wdk.cO8ed ®hk and BeldolvEitlevaporasadhit hake T riﬁfrﬁtldiMmth)apet%lGﬂ.e yelded the
title2bnpéind. SHI‘('BMsb)Yi 02 (%Hes 8o %%hﬁl\:aﬂ 10 (1 T q%; 43 (B&: ), 8%0-7.80

(51&1‘5&"21%4’ ?%Cdgrm dazo[%4 A Tt m.

, 7.67 (1H d),

, 1-b] thi azol e 7 71-7.79 (2H, m, 7.97 hydrobrom de
Exabiple 41} 3-8 576 dropaghthal@-Rgl)-2dethyl-3)6-diBydi0ingid44o[2, bb] thipzole
hydrobromide

() A

N
g

o

F F

The title compound was prepared from 2-bromo-1-(4,5-difluoronaphthalen-1-yl)butan-
1-one (Preparation 95, 1.1g, 3.41mmol) under similar conditions as described in Example 12. oy
(DMSO): 1.00 (3H, t), 2.40 (2H, m), 3.80 (1H, q), 4.10 (1H, q), 4.20 (2H, m), 7.50-7.80 (5H,
m), 9.60 (1H, br); m/z (ES") = 317.17 [M+H]"; RT = 2.7min.

Example 42: 3-(5,7-Dichloronaphthalen-1-yl)-2-methyl-5,6-dihydroimidaze[2,1-b]th
iazole hydrobromide
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44 S-</ N 3-(7- mz (ES)
Chl or onapht hal en 286. 99 (2H,
woiBrcdsiys ) - S, 6- [ MHHl +; RT =

m,
m,

= bH (DVSO) :

4.27-4.32 (

4.09-4.14 N

2H, C

7.09 (1H, s)PCTWGBZ006/050031

di hydr oi m dazo[2 2.56 7.73 (2H m, 7.79 (1H,
, 1-b]thiazole mn d), 8.11- 16N(2H m, hydrobrom de
8.21 (1H, d), 9.67 (1H,  br m?NS(? mz (ES) =
bH (CDC13): 1.22 (3H, N Ch apht hal en 329. 03 d),
1.24 (3H, d), 2.77- A JBr - -yl)_I 2- [MrH +; RT = 2.82
(1H, m), 3.89, ~ ~ . i SORFOPyINy 5 6- 2.92m n 4. 19,
4.40, 4.52 (4H, dihydroiwpdazo[2 4m), 7.58-7.68 (4H,
n, 1b]thiazo|e796( 14, d), 8.06 (1H,
hydr Qbr om de d 2006/ 08511
PCT/ 2'6‘669'5@19%‘%1’” Dfgpage j“&g ‘”P“2°n]x’9872 V\lP"mnazBthale Y
promndi@ie (Prepagaion 884, 0.945&1 &dmaredysind ﬂameiw@ﬂmem@n@ ynder similar

coidifiohns bs B cribetllin Bampld 12HB¢; (BXNISO): 2-03-(PHOP)A.85 (LN 410 (RH, q),
4, 20 %H3§ 2o 8u(Als. OU')(IH 31) S0 (}11%45 9.9 gﬁ ér)ﬁﬂ/z ga“s $2336k97P3

mn

bﬁ hlg%@;nggz?m d), 8.05

(1H,

hydr obr om de

d) 10.72 (1H, br s) 47 S--</ N, 3-(4- mlz (ES) = bH
Exabidi9d3 -5006 (3H, N Chl or onapht hal en 315.12 t),
2. 361’11%-p40%e&1§é‘l&1es€ﬂbedur Je- IZ\Wa%tuBéd to Elitit;comfounds of Examples
433: §3-3.88 (1H, , 4.06 HBr 5, 6- 7 4.11 (1H, ,
4.20-4.24 Ci dlhydr0|mdazo[2 mn (2H m, 7.70 (1H,
d), 1-blthiazole 7.77-7 80 (1H_n) 7 83.
Exydr;Smmmrele (7 87 E)l Ng;ne‘r) 7(91 L(E(I;g(ﬁéH rr)Hl‘g\’[Rﬁla)tal
4 d), 9.66 (1H br[s).48 3-(7- @z épr@ﬁifosoﬂ
[«
% 85_ (3H, : N>Nl\/bt hoxy %E ﬁéhaléj?' 3959(14si_| 3. EQ) %5?24%?{
(3H, gli-2-¢hds ( {HME] R—;r = 35 8289 (1H, m), 4.09-
di hy S EH m, 7. 53798 ), 4.16 (1H, m), 4.21-4.26
, 11 (lcﬁhydéaimidazd'[)ﬁ (1H, hydrckzm,rﬁl};lem (1H, d),
d), - [P9-b]thiazole 7.71-7.79 (2H, m), 7.97
hydrobromide (1H, s), 8.16 (1H, d),
8.23 (1H, d), 9.80 (11,
br s)
44 s _(/Nj 3-(7- m/z (ESH) = 8 (DMSO): 4.09-4.14
N Chloronaphthalen | 286.99 (2H, m), 4.27-4.32 (2H,
cl HBr | -1-yI)-5,6- [M+H]"; RT = | m), 7.09 (1H, s), 7.67-
OO dihydroimidazo[2 | 2.56 7.73 (2H, m), 7.79 (1H,
,1-b]thiazole min d), 8.11-8.16 (2H, m),
hydrobromide 8.21 (1H, d), 9.67 (1H,
brs)
45 s—(’Nj 3-(7- m/z (ESH) = 8 (CDCLy): 1.22 (3H,
N Chloronaphthalen | 329.03 d), 1.24 (3H, d), 2.77-
el gy | 1YD2 [M+H]"; RT = | 2.82 (1H, m), 3.89,
OO isopropyl-5,6- 2.92min 4.19, 4.40, 4.52 (4H,
dihydroimidazo[2 4m), 7.58-7.68 (4H, m),
,1-b]thiazole 7.96 (1H, d), 8.06 (1H,
hydrobromide d), 10.81 (1H, br s)
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(1H, s) 49 SN> 3-(4- mz (ES)
N Met hoxynapht hal
WE@DRo0sAyi1)8 2-

HBr

i
AT T

29
[M*H]+
met hyl -5, 6-

rlrrn m rla-lr\r’) m :

.80 (1H, n)

7.07 s),
RT =

-
T

= bH (DWVSO) :

3.83-3.90 (1H,

4.06 (3H, s),

4. 20- 4 25
L

4. 10-
(2H,

752’)

2.06 (3H,

m,
4pABGB2006/050031
0

461- |

(ES)
(3H

8.29 (

- ]thlazole m,

thiaze 66
]Le68(

m
17. 50 dlhydr0|n1d
8.

br s) Exanple 5

16
§-K7- , 7.
Glﬂbxbﬁ@)ltha

%eﬁf%D )

HBr 6-

(11
\J—
76
156)

2,8-b{thikkoldl)
]hydrobromlde

G

af%[dizoﬂmqa}dé }

q

9. 62 hydrol

SWydrot
809,82 Mt hyl
met +. 2L (
T

396 ), 4.
hminy | 7. 67-

RT |=

RoERELN .89 GH,

1831 (5%-1.601(2H, m),

b R 4€0H%m), 3.92,
- £59, 4.53 (4H,

Fmgl.{BL1 (4H, m),

rIsi(t, d), 8.05 (1H,

d), 10.72 (1H, brs)

= VBT NoXNTapnt harefi

ri bedci n Exanpl e
nm, 4.05 (1H, n
(1H, d), 7.57 (

9.50 (1H, s); m

Exanple 52:

L YT) -2
yd?obronlde
~1-yl)-2-ethyl-
qaphthalen

gl

)’ 1-b1fh12%5> 9 2H
Iydrofpjomide. 64
z (ES)

)

Eipronaphbalen ¢

297,

©- di
2006/
npounc
[M+H] RT =
1¢l7ypropan-
gﬂgitions 3
2.1 (3H,
7.08 (1
2H, m,
[

5
08 [ MtH] +;

1?(1'@6‘):%"?06 (3H,
thRS6-2.49 (2H, m),
3.83-3.88 (1H, m), 4.06-
}-1a€H, m), 4.20-4.24
ls(2 m), 7.70 (1H, d),
,q 7d )5’0( E)I m) 7.83-
d. &yqu(l,lmi 7.91-7.95
I, m)28.36 (1H, d),
9.66 (1H, br s)

thyt=3=(5=tr1ftuo

|n1dazo[ 1- b]t
10

ono-
P&epar tion 130,

} net hinene
et hanol
ure and the reacft:
reaction m xture
orated i n vacuo.

S

%ZIf|U0

(i

Methoxynaphthal

hydebronodd ed

rethytmapt

ol e hydro

remmeylblyJ n ap ht

HﬂWﬁ%ﬁed |

The organics

Il&‘iﬁd@gk J. yl
297.09

Iat-ens; RTy )
7.93gol ) and
193mmmol ) wer
el acid (2
inder refl ux
tort and t
5 were basif

L |1 (RMSO: 209 (3H,
), 3.89 (3H, s), 3.92
iapAy4/17-4.23 (3H,
m), 7.05 (1H, d), 7.32

A &ym), 7.53 (1H, m),
68/ (1HGH8.02 (1H,
i, 8091 (VEEN), 9.59
i(ﬁcﬂ i th

';m;“aﬁ%éi?

extrac
oncentr
at ogr aphy
2 the free b
@ HCIHB( ex c
For ati on i n
4.10 (]2

éfgd

¥t

-'b]thlazole
hydrobromlde

W Th DCM
in vacuo

Methetynanhthaly e P9T-@1
amel -yl ch wagdMadi]giRfTi=ed
eﬁ&ﬂyllscg_ af f or

EST

urifilc
uent :

14

dgphe titlg
2.10

m, 7.

{ai)lglﬁo% 2.06 (3H,
BERIREGY (1H, m),
AG6L(BHC3) 41 0-4.13
(C@RPYN0L4.25 (21,

Hy 1801, 0), 7.62-
7.66 (3H, m), 7.76 (1H,
d), 8.29 (1H, d), 9.68
(1H, br s)

50

.HBr

2-Methyl-3-(5-
methyl-
naphthalen-1-yl)-
5,6-
dihydroimidazo[2
,1-b]thiazole
hydrobromide

m/z (ES") =

281.01
[M+H]"; RT =

2.76

min

on (DMSO): 2.07 (3H,
s), 2.74 (3H, s), 3.84-
3.88 (1H, m), 4.06 (1H,
m), 4.25 (2H, m), 7.50
(2H, m), 7.67-7.76 (3H,
m), 8.28 (1H, d), 9.62
(1H, br s)

Example 51: 3-(5-Methoxynaphthalen-1-yl)-2-methyl-5,6-dihydroimidazo[2,1-b]thiazole
hydrobromide
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(1H, t), 7.90 (1H, d), 7.95 (1H, t), 8.15 (1H, d),

8.20 (1H, d), 8.30 (1H, d), 11.00 (1H, br); mz (ES)
We288/68AT8 [ MtH] +; RT = 2.82 min. 20 Exanpl e 53PCT/GB2006/050031

3- (7- Fl uor onapht hal en- 1-yl ) - 2- net hyl - 5, 6- di hydr oi m daz

o[2,1-bJthiazole hydrobromde SN F .HBr The title

conpound was prepared frorrs—(:?

2-brono-1-(7-fl uoronapht N=1 -yl )-propan-I1- 25 one

(Preparation 133) and 2-im dazoli di net hi one under

simlar conditions as d ed P¥ Exanple 1. bx

(DVMBO): 2.05 (3H, s), 3 H q), 4.10 (1H, q), 4.20

(2H, t), 7.55-7.75 (4H, om, 8.05 (2H, m, 9.50 (1H,

br); mz (ES) = 285.05 [MrH +; RT = 2.55 nin Exanpl e

54: The title compound was prepared from 2-bromo-1-(5-methoxynaphthalen-1-yl)propan-

1 &Te((ﬁreﬁrh’t%qmiﬁﬁﬁ&%hﬁ[hr donditonPasBREdABEE 2 BRasp1bY 08, qDMSEHZ2.1

(3%:% 3%&%{6#8% 82&1{3% Mg@%"&ﬁ,’? S, y@sa?loﬁ{ 983 18 m), 7.64
ﬁ‘B (JH.(1w). §-50, 0o Da Bt (FSDEr27-95 Y5 HD pRE 72 rein.

(Preparatlon 150, 1.1 g, 3.96mmol) and
Exaiiples biMethe:=2 St thifRoeontcdyhigph tihl SOIPIS )6-diky deo-imidazo[2,1-
b]%&%ﬂ'h&ﬁ%ﬁnﬁnﬁko" (15m.) and AcOH (7.5nL) and the

reacti on heated to reflux for N16hr The reaction

m xture was cool ed overni gif H)nd the precipitate
collected by filtration, A&d with acetonitrile

(20mM.) to affordthetltl onpound. bH (DVSO : 2.10
(3H, s), 3.85 (1H, m, H m, 4.20 (2H, m,

7.50 (1H, m, 7.70(2H, ) .80 (2H, m, 8.25 (1H,

m, 9.58 (1H, br s); nm S) = K34.95 [MtH +; RT =
2.59m n. 10 Exanples 55 - 63: The procedure descri bed

in Echfeﬁioel @ -tvifl GorbimellyTh&phiha R Fy@)pidpen-C-onp@upaatial 130, 2.625g,
%ﬁ?dllgﬁll(ﬁg 381 ’P ﬁlg&%]) W isSdTb MR P(451§L)/

2-i
acg ic amdkzg‘m a.ng élg: T8RS gfn % ﬁer Eﬁqu T i@hrﬁ'lgggga}ﬁ tibn mixture
qump@g&tg[rganﬂ_the[ sm.pp{}t.pvammd ifryacgo. 4]§1e E1epicsyyere bageed with sat.

NdH Ay, eaatiedBwith DCMRB )(‘SOﬂlL)AlriZd B gSAdlandddncenitat€Bin (vaddo.
Pdrigieftioh BQ hdh echmn{htdé?a)p hy in\’ca(gu'ﬁ_l elulty D@N[m{eOﬁ)m I)fg*gb@ﬂi{i: d&e base
wl‘{ithWas a)cidlfsed th(:lllc_l| ethgn)eal 2%1[ 17—1%1 excéss)qg afford 91e tlgle cdmpound u}}on
evaporation in vacuo. g (DMSO): 2.10 (3H, s), 3.90 (1H, q), 4.10 (1H, q), 4.22 (2H, m), 7.80
(1H, t), 7.90 (1H, d), 7.95 (1H, t), 8.15 (1H, d), 8.20 (1H, d), 8.30 (1H, d), 11.00 (1H, br); m/z
(ES") =335.97 [M+H]"; RT =2.82 min.

Example 53: 3-(7-Fluoronaphthalen-1-yl)-2-methyl-5,6-dihydroimidaze[2,1-b]thiazole
hydrobromide

N
g

CC
.HBr

The title compound was prepared from 2-bromo-1-(7-fluoronaphthalen-1-yl)-propan-1-
one (Preparation 133) and 2-imidazolidinethione under similar conditions as described in
Example 1. oy (DMSO): 2.05 (3H, s), 3.90 (1H, q), 4.10 (1H, q), 4.20 (2H, t), 7.55-7.75 (4H,
m), 8.05 (2H, m), 9.50 (1H, br); m/z (ES") = 285.05 [M+H]"; RT = 2.55 min

Example 54: 3-(5-Fluoronaphthalen-1-yl)-2-methyl-5,6-dihydroimidaze[2,1-b]thiazole
hydrobromide
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56 \ N N> 1-Methyl-3-(2- mlz (ES) bH (DVBO): 2. 24,

4.26 ~/ methyl-5,6- =270.01 (6H, 2s), 7.20 (1H, dd),
waledugassaisri dazo[ 2,1 [MtH +; 7.31 (1H, dd), 7. 5BCct/2B2008/050031

HBr -b]thiazol-3-yl)- RT = 2.37 2d), 7.82 (1H, s),

9.60 1 Hindole mn (1 H, br,s) hydrobromde 57 S N>

3-(6- Mz (ES) bH (DVSO): Q—@ (3H, s), N

Chl or onapht hal en- =301.0 (1H m, 4.11-4.25 HBr

1-yl)-2-methyl -5,6- [ M (3H 2m, 7.64 (1H, dd),

di hydro- RT = 2.72 7.7 (2Hpeim, 7.89 C

i mdazo[2,1- mn (1H, 8 (1H, d), Db]thiazole

8.26 (1H, d), 9.60 (1H, hydr obrom de s) -85 WO

2006 85118 PCT/ 06/ 050031 58 s- -
%ﬁ/@@ -1-6- fg; T@é’ ai -1-ylprenag (B]ﬁ ﬁqaﬁaélloéﬁso Tééé( %zm
ang uarﬂa:(ohdqne-ﬁ)thmw (4G4, QQ&HHB]') weredigsolyedya Byt (B5ng-) and AcOH
7 [SM{:D'Ha.nd thé @httior tateddo bfluk Tdr, 1619 Thd:heivﬁdﬂi Mixth’d was ¢botkd overnight

tl@%r&iﬂ'{ate Adiected By fiftrhion, “Esﬁemﬂtﬂ 2iehtite ( IHL)qg )afford the title

il s AR R
7.{RBop), 70681, (m)8-23 {11, Hmﬁ&ﬂlﬂobréhalﬁhﬁ%)e 84.95 [yBH73 RT—
2S)n817(1H m, 4.09 (1H, F HBr -1-yl)-2-nethyl- [ MH +;
, 420425(2H m, 5, 6-dihydro- RT = 2.56
2H, 7.93 F d 2, 1- 1H dd
E’g”"?égs 3)( m |m azo| mn ( ),

‘&é b]thlazole , 9.59 (1H, br Ss)
hydr%rpé‘??F drscribed in Brampled| was ugqd;to prepgre CQIBRM s of Examples

552.€%7 (3H, s), N Difluoronaphthal en =303.08 3.88 (1H,
4. 10 (1H, F -1-yl)-2-nethyl - [MH + m, 4.20-4.25

Bh| E St O 0 NG N oGS gy | T ARt
55] t hi d) 8l- eawetmyi 5,64 , | oy @ESOpr onfi &EDYMSOP: 2.13 (3H, s),
(LH| NS - - ~pJ| @hyldfo-Chl or o- 1—=26%.80 ( ES)| 041 (11, m), 4.19-4.35
g_Dg/E : " 318) ’(iTi(Hzg[Lfll- uor o ngRighal en-F3194 %11, m),
b]thiazol-3-y1)- RT =2.14 7.82 (1H, dd), 7.93 (1H,
isoquinoline min dd), 8.06 (1H, d), 8.11
hydrobromide (1H, d), 8.18 (1H, d),
8.72 (1H, d), 9.63 (1H, br
s)
56 S~=N 1-Methyl-3-(2- m/z (ES") i (DMSO): 2.24, 4.26
}-N methyl-5,6- =270.01 (6H, 2s), 7.20 (1H, dd),
A\ dihydroimidazo[2,1 | [M~+H]"; 7.31 (1H, dd), 7.59 (2H,
N "HBr 1 _p]thiazol-3-yl)- RT =237 2d), 7.82 (1H, s), 9.60
1H-indole min (1H, br s)
hydrobromide
57 s_(," 3-(6- m/z (ES") 8y (DMSO): 2.07 3H, 5),
N Chloronaphthalen- | =301.04 3.87 (1H, m), 4.11-4.25
ugr | 1-yl)-2-methyl-5,6- | [M+H]"; (3H, 2m), 7.64 (1H, dd),
CO dihydro- RT =2.72 7.73-7.79 (2H, m), 7.89
cl imidazo[2,1- min (1H, d), 8.18 (1H, d),
b]thiazole 8.26 (1H, d), 9.60 (1H, br
hydrobromide s)
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F 1-

yl)-2-met hyl

_5’ 6-
HBr di hydroi m dazo[ 2,1 RT =

[MeH + M),

WO 280/08x118 - b] t hi azole mn (1H, d),
hydr obrom de 9.58 (1H, br s) 62 s-.

4.20-4. 24

8. 43 (1H,
(,J 2-Eth

(2H m,

2.81 7.75-7.78 (3H, m,

dei) T/GB2006/050031
yl - 3-(5-

nnl—; (EC\ hl-l/E)plQ{'\\- 1(\52 /QI_I +\ N
s8] udr o- napb{—{ﬂ':Zen- D651 2 44 (AHI/Z(ES)B g6du (BM$®): 2.07 3H, s),
1-yl ro- [|NitidjronaphtBiten-2 I’¥)285 a7 25 (|2Z387 (1M, m), 4.11-4.25
E']B'tf r: ' ) ( I -1-?1)-glne?hy’i>-% 6t v N 06(§H,72_ é7.5é>:(1H, m),
8. 31 (rNgNo¥, 9.71 (ngt“ﬂr“ br s) E?T %q% ﬁi; ), 7.75 (1H,
81, [(DVBO): 2.34 (3H,imidazo[2,l- N> F monaphthaddér?ﬂl- 96 (2H, m),
=284.98 4.26, 4.37 ([Athi2oty, 7.52]| / 8.18 (1H, d), 9.61 (1H, br
2-yl|) - 2-met hyl - 5, 6- | \adbiomidelH. dd), 7.66 (i, m, F
Br [ ”ydro',"*'n‘d)" 56 o ;;“ AP S)"4 ¢ [ (DMSO): 2.06 (3H, 5),
9. 58 S hydr%‘@fl%fﬁilf’d’éthﬂ% VB @é6/ 085318178(1}1’ m), 4.09 (1H,
PCT/ Q5003 1y, Bx-dsyt 2methyl- [M+H]"; m), 4.20-4.25 (2H, m),
35(5" Loghegy@s am;mbhyl Gﬂdﬁbxﬁd&oi m'malﬁéﬂlm)wa
so? yti on of 2-%&)20[ mqﬂ%%?él chl orfophenyl ) pr ‘(_Fa%dq) 2?198824 (2H,
(Prdparation 44, 1.50jthiazeles IOmTtI) in EtOH )1853)(1{}5 rs)
and |acetic acid (5. Qitysiroheosidedded
6oni dazol i dé_n(g‘lj t hi ore(s(A30ny, 5. ]Qﬁmqt9+) ThQSHr(DMsa))ez 07 (3H, s),
was |stirt 110C Lﬂ‘ﬁﬁ&o 1REE | BbIBE Pherios deipy m), 4.10 (11,
16hr. The Ysol vent \ga§ 2:[0 @&aunc?&ﬁ ﬂuced az oH,
and |t ting,sol rTedyiat e 'Et 20 (2H, m),
| Om]) t et oni t r|i .&dihydre- 5nl) [(RX 2RBBr d t7ni37 (tlHt‘Il)e7-67 (1H,
conpoundl (DVBO) : | ithideo[@1H, br |syin 7. 90 |[(m@}17.79Y1H, dd), 7.86
7. 55 (1"1:, d) , 4. 30- 4. l%@]la&é‘lt' IT) E 25 (3H, S)('lHna)Zs 30 (IH, d),
S} Chior o d_rrot nyd ERERVOME ot ot oo GV oy B
6 2,)1- b]tt’s-e\znﬂ hyld-Gerode s 0 Lo (DISOY: 2.07 GIL, ),
Pr epar ed fluoro-naphthalen- | =319.09 3.88 (1H, m), 4.10 (1H,
R e R
Exanpl H (DI\/SCD) Jfﬁﬂ[é] P hf%—ﬁ%sﬂ{ m), 7.90
7 54 I -b]th1azole (1H, d), 8.43 (1H, dd),
hydrobromide 9.58 (1H, br s)
62 s_(,b 2-Ethyl-3-(5- m/z (ES") 8 (DMSO): 1.06 (3H, t),
N fluoro-naphthalen- | =299.51 2.44 (2H, m), 3.86, 4.08,
1-y1)-5,6-dihydro- | [M+H]"; (2H, 2 m), 4.25 2H, m),
OO “HBr | imidazo[2,1- RT =257 7.51 (1H, dd), 7.63-7.68
! b]thiazole min (2H, m), 7.71 (2H, m),
hydrobromide 8.31 (1H, m), 9.71 (1H,
br s)
63 s 3-(5- m/z (ES") 8 (DMSO): 2.34 (3H, t),
’ N>§N Fluoronaphthalen- | =284.98 4.26,4.37 (4H, 2m), 7.52
OO | 2y1)2-methyl-5,6- | [M+H] (1H, dd), 7.66 (1H, m),
I wgy | dihydro- RT =2.62 7.77 (1H, dd), 7.94 (1H,
imidazo[2,1- min d), 8.23-8.27 (2H, m),
b]thiazole 9.58 (1H, br s)
hydrobromide
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(1H, s), 7.40 (1H, t), 4.30- 4.20 (4H m), 2.40 (3H

s), 2.20 (3H, s); mz (ES) = 265.01 [MH +, RT = 2.65
wores/o2a1Exanpl e 66: PCT/GB2006/050031

3- (4- Brono- 3- net hyl phenyl ) -5, 6-di hydroi m dazo[ 2, 1-blth

iazole hydrobromde Is Nz~ Nv N Br . HBr
Examplie:64 Bi(&dtichionophenyh-2-methy BB 6 dily druinidazo [ 2,12 thiaraled
hyideotaomédeut i on of 2-brono-| - (4-

br ono- 3- et hyl phenyl ) et hanore (Preparation 47, 790ng,

2.73mml ) in EtOH(I Onl) / JAcetjc 25 acid (3nml). The

m xture was stirred CNunfer an inert atnobsphere

for 16hr. The sol vent s renoved in vacuo and the

resul tant solid was %ashed with Et O and Et20 to yield

the title conpound. bqg&NbCkb: 7.68 (1H, %}, 7.60

(1H,Ted 5,01“?‘."2910'1%11]‘!?10&)(,3’ : @%OTP@}QPYIM‘,’PE‘H'}%? .r%ra(“&‘i‘-ﬁ“’ 1.50g,
5. 1mmol Pin 20K §19,0rgl)); andriceti¢ &S} (S-0n19Bvag addetfirhidazolidiie-2-tifo1
(580rhg, 53 0mmYDNTHeaSixfre Waa siffdsd al M0 CQhidd vh Bigrt GAFHIFHERIBT 16hr. The

i S e S e

7.99/@Hom), 359 1(113-4) 34 -4 UHomd BRE(FIL) )am/e (68 hy aB6hiMIET oRT =
2.3 thinb] t hi azol -2- yl]nmethanol HOSN NJ d C Exanple

68:

3-(4-Br.o enyl ) -5, 6-di hydroj nj 1- b] t hi - 2-
P AT Ao e PR VL R A ol 2 ke ote
hygdrgbromid¢npphenyl ) - 2- net hyl - 5, 6- di hydr oi mi dazo[ 2, 1-bl t h

i azole hydrobromde S N .HBr Br 10 Exanple 70:

3-(4-Brono-3-fl uor o%pen I §I>=niet hyl - 5, 6- di hydr oi m dazo

[2,1-b]thiazole hydr m de-SYN NI)

.HBr
Prepared from 2-bromo-1-(4-chloro-3-methylphenyl)propan-1-one and imidazolidine-2-
thione according to the method of Example 64. &y (DMSO): 9.50 (1H, br s), 7.60 (1H, d), 7.55
(1H, s), 7.40 (1H, t), 4.30- 4.20 (4H, m), 2.40 (3H, s), 2.20 (3H, s); m/z (ES") = 265.01 [M-H]";
RT = 2.65 min.

Example 66: 3-(4-Bromo-3-methylphenyl)-5,6-dihydroimidazo[2,1-b]thiazole

hydrobromide
S

/ N>§N
-
Br
.HBr
Imidazolidine-2-thione (0.2788g, 2.73mmol) was added to a solution of 2-bromo-1-(4-
bromo-3-methylphenyl)ethanone (Preparation 47, 790mg, 2.73mmol) in EtOH(10mL) / acetic
acid (3mL). The mixture was stirred at 110°C under an inert atmosphere for 16hr. The solvent
was removed in vacuo and the resultant solid was washed with EtOH and Et,O to yield the title
compound. dz (MeOH): 7.68 (1H, d), 7.60 (1H, s), 7.40 (1H, d), 6.98 (1H, s), 4.60-4.40 (4H, m),
2.42 (3H, s); m/z (ES") =296.01 [M-H]"; RT =2.31 min.

Examples 67 to 70:

The following compounds were made using procedures analogous to those described
above:
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.HBr F Br Exanple 71:
3-(4-Chl oro-3-trifluoronethyl phenyl)-2-isopropyl -5, 6-d
w0 boodgsing dazo[ 2, 1- 15 b]t hi azol e hydr obr om depEr/EBR06/050031
F~f NN N CI HBr The title conpound was prepared from
2-brono-1-(4-chloro-3-trifluoronethyl phen
Example 61 IQycloprepyli 3(iA- mlemha!xlbwmdrtamsézo@@-lﬂmﬁm-%-
ylpidhahol m dazol i di net hi one under S|n1lar conditions as
described in Exanple 1. bq ( 1.20 (6H, m, 3.00
(1H, m, 4.20 20 (4H, br § (1 H d), 800 (1 H
d), 805 (1 H s), 9.701 H mz (ES) = 346.98
[MtH +; RT = 2.74 mn. e 72.
1-[3-(4-Chloro-3-trifluoro yl phenyl) -5, 6-di hydr oi m
dazo[ 2, 1- b] t hi azol - 2- yI]e& anal -88 WO 2006/ 085118
PCT/ GB2006/050031 OHF S “F 1 F\ N_~ J ~C The
Exantplle68; (dr{foBrethophenybyr-Spditydroimisiazo[2,1-b] thiazol-2-yljmethanol
3-(4-chloro-3-trifluoronethyl phenyl)-5, 6-
di hydr oi m dazo[ 2, 1- b] t hivwol g: 2ycar bal dehyde
(Preparation 144, 0.50g, 0 ) under simlar
conditions as described in anple 64. SH (DMBO): 1.25
(3H, m, 3.50 (1H, m, 3. (1H, m, 4.00 (2H, m,
4.55 (1H, m, 5.40 (1H m .80 (1H, d), 7.85 (1H
d, 7.95 (1H, s); mz (E® = 348.93 [MtH +; RT =

a
bl (9 3445 gﬁ?@}ﬁ&%‘ﬁéms‘ﬂé Sy dRpip iRk Bpis e ) ¢ 1y
hygdyeliromidg| | - pr opan- 2 s S CI NN Cl 10 A solution
of
3- (3, 4-di chl orophenyl) -5,
| e-2-carboxylic acid net
1.50g, 3.67mmol) in THE . OnL41Bwas cool ed at OC
under inert atnosphere nmet hyl magnesi um br om de
2.0 Msolution in diethy, ether (7.30nm, 14.67nmol)

E‘Eﬁ‘é’}p&?‘&ngﬂ&W'H& §m+|é1r?p hg%g% e%lhy -SVgaih)?’ roirn{1 azo[ Of b]ltﬁazole

hydrobromide
S<_N
"y

.HBr

\)}droi ni dazo[ 2, 1- b] t hi azo

| ester (Preparation 140,

Br

Example 71: 3-(4-Chloro-3-trifluoromethylphenyl)-2-isopropyl-5,6-dihydroimidazo[2,1-
b]thiazole hydrobromide

Cl .HBr
The title compound was prepared from 2-bromo-1-(4-chloro-3-trifluoromethylphenyl)-
3-methylbutan-1-one (Preparation 146, 3.6g, 10.48mmol) and 2-imidazolidinethione under
similar conditions as described in Example 1. &y (DMSO): 1.20 (6H, m), 3.00 (1H, m), 4.20
(4H, br s), 7.90 (1H, d), 8.00 (1H, d), 8.05 (1H, s), 9.70 (1H, br s); m/z (ES") = 346.98 [M+H]";
RT = 2.74 min.

Example 72: 1-[3-(4-Chloro-3-trifluoromethylphenyl)-5,6-dihydroimidazo[2,1-b] thiazol-2-
yl]lethanol
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15 and stirred for further 16hr. Saturated anmoni um
chloride (50nm) was added slowy, stirred vigorously
wo o00608TI$ t hen t he obtai ned suspension filteredr/GBb@6/050031
resulting solid was washed with water (2 x 5.0n) and
dri ed under vacuo to afford t title conpound. bH
(DMBO): 1.25 (6H, s), 4.00 , m, 4.15 (2H, m,
6.25 (1H, s), 7.55 (1H; lal) g0, (2H, m; mz (ES) =
328.94 [MrH +; RT = 2..34 ¥ b’ NExanpl e 74:
1-[3- (3 4-Di chl or ophenyl ) ‘ dl‘h—fdr oi m dazo[ 2, 1-b] t hi
azol -2-yl]ethanol OH ¢ Il ~1 NN C A solution

of  The title compound was pre ared from 3-(4-chloro-3 -tnﬂuoromethyl 1) -5,6-

nhse TR LR e

(TH: mb 9P €21 m)ah8S thét )] Sy sl 30 (B dite -8 (DHNM) s P Uk Hos); m/z

(EBT) =di48oBYyM-+EIhRT <Ql4omiml, 5. nmol) was added over
5mn. The mxture was stirred for | hr before renoving

wiaait £ 2de o Bistaelins T s mtylmiiral el 23tk oropen2-o

then the aqueous | ayer extracted W|th Et OAc (3 x

50nmL), the organic |ayer dri Y (MyS04) and

concentrated in vacuo. 30 e _¥ell ow solid obtained

was triturated with 2.0nL) and residual

sol vent renoved in vacug tl e conpound. SH

(DI\/SO) 125(3H d)% Hn)400(2Hn)
55(1Hm3 hr?750(1 7.8Q

Apdutiopsy 33, éﬂfhlgiop PP dlhvrdrmﬁda@@[?fh thiazglg- arfﬁllbexyhc

acizlanethyl ester (Preparation 140, 1.50g, 3. 67mmol) in THF (30.0mL) was cooled at 0°C under
mérBat{:laspﬁelaaﬁdﬂnahymﬁg&ylhﬁl -booridé€l2.0 Wil Editivh Giadieth, elheb {7 3007

14‘14 g&ﬁ% gg%g?g mm %%%}ﬁ%éﬁx%%é Qﬁé&%ﬁ 1hr bofore removing the ice bath

angfI aturated ammonium chlorrJle (S%L) was aadeac'i slowly, stirred
vigorewslyfory| Setin thew i ehipingd sisgengipm {itieres). Fheleesfing solidwesivashesl with
wit@(2x 50ai1) ahdiériey dede Picap & dfordihe fidScontpotntily 6 YDMMBDYNNAY (6H,
s)J 4007INaN 215 (2P n%)5 @k, 0. 5%@%{ aﬂd@d (2}? %3' Mm(Es )=328.94

L'n one portioh (
D@E@vgﬁlrjn x?u?lgl was stirred at 0C under an |nert

at nosphere for 2hr before renoving the cooling bath
Exantpl¢ T 1-[343,4-Dichldrophch§iHS,6-diby didineid aZof X Ivh)thinzd-2tyilethanol

added, stirred vigorously for |Ihr then the obtained

suspension filtered. The resmlting solid was washed

wth Et20 (2 x | Orn) and ed, under vacuo to afford

the title conpound. bH (DMSQJ:)g.65 (2H m, 4.00

(2H, m, 4.20 (2H, M, 5 , 7.50 (1H, d),

7.80 (2H, m; n12(ES) .94 TMHH +; RT = 2.29 min.

15 Exanpl e 76:

3- ( 3A golgicntef éﬁbﬁd@h&p@h@ﬂ)s%ﬂibp@rpin@a@[ailrtg]thiamln-ﬂtfa@@l[dehyde
(P2pdratidnt 138 20z 5lge1 .6 Tirds1piar THE @6.0/L) was cooled at 0°C under inert atmosphere
and methylmagnesium bromide 3.0 M solution in diethyl ether (1.67mL, 5.01mmol) was added

over Smin. The mixture was stirred for 1hr before removing the ice bath and stirred for further
16hr. Water (40mL) was then added, stirred vigorously for 15min then the aqueous layer
extracted with EtOAc (3 x 50mL), the organic layer dried (MgSQO,4) and concentrated in vacuo.
The yellow solid obtained was triturated with DCM (2 x 2.0mL)) and residual solvent removed in
vacuo to the title compound. &; (DMSO): 1.25 (3H, d), 3.70-3.50 (2H, m), 4.00 (2H, m), 4.55
(1H, m), 5.40 (1H, m), 7.50 (1H, d), 7.80 (2H, m); m/z (ES") = 314.91 [M+H]"; RT = 2.39 min.

Example 75: [3-(3,4-Dichlorophenyl)-5,6-dihydroimidazo[2,1-b]thiazol-2-yljmethanol
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M j C ~C HBr The title conpound was prepared
from 2-brono-1-(3,4-di chl orophenyl) - 3- net hyl but an-
wa e8I eparation 91, 1.6g, 5.16mol) and  PCT/GB2006/050031
2-im dazolidinethione under simlar conditions as 20
described in Exanple 12. 8H(d4MeOH): 1.25 (6H, d),
3.10 (1H, m, 4.30 (4 M, 7.40 (1H d), 7.80 (2H,
m; mz (ES) = 314.97 R/H ‘ skRT = 2.72m n. Exanpl e
77 cl =
3- (4- Br ono- 3- net hyl phe ) - Z%t hyl - 5, 6- di hydr oi m dazo
[2,1-b]thiazole hyerobromde S NV Br \ | 25 HBr
The title conpound was prepared from
2- brEmmsuspepisioofBr@:43dichddrbghiepyi e fptdihydmpaidadof 2, Ghjghiazole-2-
catbRIdSIRAE ArbatiBR 1382 0.508) - 18670RRI0)) ifMekhanol (10.0mL) at 0°C, was added

sogag{gcmpg%é%de% g&kﬁﬂ%%ﬂﬁéasi %%gw%i@k .ﬁva?sSSSH'red at 0°C
ercpg i egtl_qtm herﬁ & re Lemoving t]h@ ?% g batj1 and ethﬁm?i fq_| 1 16hr.

Weftpr (40mBDw@s]_them addyd, stpdeﬂ v(gE@)Jsl;t f@g 1o @el[ ke piptained¥pspension filtered.
The. résanﬁlgi solA0vas kAt &ith &1,0 (2 x 10mL) and dried under vacuo to afford the title

£>uAndBf8 §o '3‘6‘3r( X bé ﬁBtM \%ﬁ 4% 8)“*7%&1@1 d),
%c%% &@b@é‘l‘m 2 mf HBr Thgltlltl e

corrpound was prepared from
ExniploTe 34(3,4Dithloxephéhyl) isspap iy 5yd-dihy droinidhzo[ D1 B] thiazole
hydFesiBRidt i on 87, 3.1g, 100mml) and
2-1m dazol i di nethione under simlar conditions as
described in Exanple 12. S CDClS) 2.21 (3H, s),
4.30-4.65 (4H, m, 7.50 (3H, M rriz (ES) 5 = 314.88
[ MtH +; RT = 2.36m n. Exapp
2-Met hyl - 3- (7, 8-di f 1 uor o tha}»e% 1-yl)-5, 6-di hydr oi m
i dazo[ 2, 1-b]thiazole Kdrochloride s N F F 1 HC 10
The title conpound was prePared from
2-bromo-1-(7, 8- dlfluoronaphthaiBene | -yl)- propan-I|-one

( Pr eﬁf'érti%l: d%ﬂa w'dﬂq eﬁ'ﬂHn{ ?Broﬁ{&nld 314880 eﬂyﬁl 8! '&ﬁe*ﬂﬁri’outan-
(FX DY 1o fH 1 13 i}a 11%_‘lndf: K, SIMi 6<iﬂd1tlons as
dequ]qed W)Exaqaplggﬁ (d4MeOH) 1 25 (6 d) 3 10 (1 m) 4. 3 (4H m) 7.40 (1H, d),
7.80 (2H, m); m/z (ES") = 314.97 [M+H]"; RT = 2.72min.

é“

Example 77: 3-(4-Bromo-3-methylphenyl)-2-methyl-5,6-dihydroimidaze[2,1-b]thiazole
hydrobromide

IN\>j‘

Br

.HBr

The title compound was prepared from 2-bromo-1-(4-bromo-3-methylphenyl)propan-1-
one (Preparation 89, 2g, 0.65mmol) and 2-imidazolidinethione under similar conditions as
described in Example 12. &y (d:sMeOH): 2.25 (3H, s), 2.50 (3H, s), 4.30 (4H, m), 7.20 (1H, d),
7.40 (1H, s), 7.80 (1H, d); m/z (ES") = 310.9 [M+H]"; RT = 2.42min.

Example 78: 3-(4-Bromo-2-fluorophenyl)-2-methyl-5,6-dihydroimidazo[2,1-b] thiazole
hydrobromide

-90 -
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(1H, d); mz+(ES+) = 302.94 [ MtH +; RT=2.54 nin. 15

Exanpl e 80:

W 2(04/0851% chl or onapht hal en- 1-yl ) - 2- net hyl - 5, 6- PCTrgBR@I050031
i dazo[ 2, 1-b]thiazole hydrobromde SN, N HBr C C
The title conpound was prepared from
2-brono-1-(4,5-di chl oropaphital en-1 -yl ) propan- 1-one

) under simlar
conditions as descri bq le 12. 20 bH (DVSO) :

2.00 (3H, s), 3.80 g/ 4.10 (1H, q), 4.25 (2H,

m, 7.60 (1H t), 770(1H d) 79,g,(3H m, 9.60

(1H br); (ES) = 336.93 [ Mt RT = 2.77m n. Exanio

The title compound was prepared from -bromo-l (4-bromo-2 fluorophenyl)propan-1-
one (]frdpalr@tldn 8%,\Brizp tﬁOtmrm)mnd Qymjdaamdmbﬂqdne Bndsr simiiiyrchooditiomd as
ded®ibéd th-Hxhinple a2 0b,£(CTR ) tﬁr 42@ 465 @;}pﬁi)u;tsmﬂo&l) m/z (ES")

—3”1’4(@ []}r,p)}ﬁo;ﬁh I en- 1- y - net hyl - - di hydr oi m da

i azol e hydrobrom de (Exanpl e 49 0. 207q,

0. 549rm01) in DCM (1OmL) at OC was added BBr3 (I OV
Exangder19 2eMethyls3-(Iefi-difldonshaphthalen-NyD e 6-dihydnoimidaZaf2, 1-bBhiazole
hydkochloridée reaction was -91 WO 2006/ 085118

PCT/ GB2006/ 050031 partiti onegnbet ween sat ur at ed

sodi um bi carbonate solutio O m.) and Et OAc. The

conbi ned extracts were d ' SH) and concentrated

to give an oil, which mas di psol ved in methanol and

treated with HBr in ack Hd. .A&e sol vent was
evaporated and the titl und was obtained via
addition of EtOAc to precipitate the title conpound

whi cFhewidls corapduad wesprenared ffoni 2-bratriooln(7,8sdifli@p@EpBhalere: 11 9)-
préﬁxhlyl &k (Prépatatioh 84} unér sf-h)nlar Sorlikiods & defctibbd iAExarfipl®84.45,15

S 1(3141 73354(21?13111 % 6@9@ h’;l)d'ﬂzb (1}71 ¢3. é%ﬁ{,om), 7.85
m;% Esh=-itg @é g)@l 0

3 (7- Hydroxynapht hal en 1- yI) 2 mst hyl - 5, 6- di hydr oi m da
Ex&@aiple 80: B](4,5iDic0b@napiihdlen- HYI) Phd ethiyk-3,6-dihy duim idhzo2,3-b] thiazole
hydrGRamedd from

3- (7- met hoxynapht hal en- 1-yl ) - 2y net hyl - 5, 6-

di hydr oi nmi dazo[ 2, 1- b] t hi azof&{ hydr obr om de ( Exanpl e

48) according to the procedw® of Exanple 81. bx

(DVMBO): 1.88 (3H, s), 3. 43 Wg2H, n), 3.90-4.03

(2H, ), 7.13-7.16 (2H, 7.34-7.38 (1H, ),
7.43-7.45 (1H, d), 7.87-7¥927(2H, m, 9.94 (1H br s);
mz (ES) = 283.03 [MtH +¢! RT = 2.43 m n. Exanple 83:

3- ( Srieiiuet 4 4] 58ated¥oht Rbfontdl UK. ALHTbERHRhAled-184)bropan-

I-erlea(froelpae}atiorr]l)é ,r % g?gbgu%ol) under similar conditions as described in Example 12.
on (DMSO): 2.00 (3H, s), 3.80 (1H, q), 4.10 (1H, q), 4.25 (2H, m), 7.60 (1H, t), 7.70 (1H, d),
7.90 (3H, m), 9.60 (1H, br); (ES") = 336.93 [M+H]"; RT = 2.77min.

Example 81: 3-(4-Hydroxynaphthalen-1-yl)-2-methyl-5,6-dihydroimidazo[2,1-b]thiazole

N
9,

T

OH
To a solution of 3-(4-methoxynaphthalen-1-yl)-2-methyl-5,6-dihydroimidazo[2,1-
b]thiazole hydrobromide (Example 49, 0.207g, 0.549mmol) in DCM (10mL) at 0°C was added
BBr; (1.0M, 1.64mL) over a period of 2min. After stirring for 16hr at rt the reaction was
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s </ N .HBr 20 C The title conpound was prepared
from 2-brono-1-(5-chl oro-napht hal en-1-yl) et hanone
W@ Bepssiat i on 124) under simlar conditions aspPCT/GB2006/050031
described in Exanple 1. bx (DVMSO: 4.04 (2H, m, 4.30
(2H m, 7.64 (1 H m, 7.84 (3H, 8.03 (1 H d),
paglt@ged(bptwqen gBturatgd g@lmblwrbglﬁte sglpt;_ton( mL);anQ tOAy The combined
exfridtdHere A MgBOG)andiconcedfatekbt@gipe &n @Y which was dissolved in methanol
and %&Nﬁﬁﬁbﬁ ﬁi"b}fétlc%m(is The dolvént @ésre%i%%&lrhﬁ@ meri‘ﬁla S8ngoudd Was

oby ?ﬂeg vd a on of EtOAc ?o Lc 1f1at tHle tme co 'Zi c% was collleci%d %y
giied i eGP o BAC R s Pl

Ao o e (C¢I8: 31708, Dt ﬁ%maﬁwr %ﬂ . PO 094 (1T, m), 4.27-
4.3, @Hgink b6 1 I d),a7z49] (2H1d)b].6 17 .63 Bt nhy&iF4oh Hod)i nié (ES™) = 283.09

IMRreparab 4ominl 27) and di met hyl di sul phide under
simlar conditions as described in Exanple 18. bx

( DVBO) ; (3H, -92 WD) 2006/ 085118
el 5 Buosnanhble ] 2SS ol sl
7.27 (3H, m, 10.20 (1H, br); nlz (ES) 303.04
[MtH +; RT = 2.79 min. Exany
2- Et hyl - 3-(7-fl uor onapht hal e-i I ) 5, 6-di hydr oi m dazo
[2,1-b]thiazole 5hydrobrome F .HBr The title
conpound was prepared HO
2-brono-1-(7- fluoronaphth yl ) but an-1-one and
2-imdazolidinethione (Preparation 135) under simlar

cOndfﬂe tﬁ@§ ﬁ gsr g(%ged r@m& %;éma |ilale&- =yi)= mghypé 6-
ouﬁ“‘%@[ fpplq ‘i%n%@ e precegurpiof
Exajnpled1 68 (pM$O)b1 88 (3m ), 388543 (73@@)13 900§ @H, R, =137 BP(2H,
m))7134- 758QIIBD|IE) 883-7.45 (1H, d), 7.87-7.92 (2H, m), 9.94 (1H, br s); m/z (ES") = 283.03

[l\ﬂﬂi* (3 4-di chl or ophenyl ) - 5, 6-di hydr oi m dazo|
b]thl azoI 2-yl]- nmethanol OH S)~ Cl I NN C 15

A sol ution of
Exampde 88: di(&¢Ihinropsnhithalon-5ylgyS $-dihyiireintidara2e1-blthiazele hi azo
hyldeotitemidebal dehyde (Preparation 138, 0.80g, 2.67mmol)
in THE (30. Om) was cool at 0C under inert
at nrosphere and cycl opro jmagne3| um bromde 0.5 M
solution in THE (16. OnLY 8.0 mol ) was added

.HBr

Cl

The title compound was prepared from 2-bromo-1-(5-chloro-naphthalen-1-yl)ethanone
(Preparation 124) under similar conditions as described in Example 1. oy (DMSO): 4.04 (2H,
m), 4.30 (2H, m), 7.64 (1H, m), 7.84 (3H, m), 8.03 (1H, d), 8.40 (1H, d), 9.61 (1H, s); m/z (ES")
=287.14 [M+H]"; RT = 2.67 min.

Example 84: 2-Methylsulfanyl-3-(5,6,7,8-tetrahydronaphthalen-2-yl)-5,6-dihydro-
imidaze[2,1-b]thiazole hydrochloride
/
s S
e
N
-
HCI
The title compound was prepared from 2-bromo-3-(5,6,7,8-tetrahydronaphthalen-2-y1)-
5,6-dihydroimidazo[2,1-b]thiazole hydrobromide (Preparation 127) and dimethyl disulphide
under similar conditions as described in Example 18. &y (DMSO): 1.79 (4H, m), 2.40 (3H, s),
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over 10mn. The m xture was stirred for | hr before
renmoving the ice bath and stirred for further 16hr.
wOai0e08(14$On) was then added, stirred vi gor ousP@T/GBR006/050031
15m n then the aqueous layer 20 extracted with EtOAc
3 x 50m), the organic layer dried (MySO4) and .
2.8l Herm, 8B 3 (AHy b 37 (GHrme, 1030 GH s imv/a (BSH: 2 P03 V]’ RT
=279miated with DCM (2 x 2. Onl) and residual sol vent
renmoved in vacuo to afford the title conpound. bH

wignlgg 35, 2 kel g o Rapfloidivnt il b dlibyaRymiduatl ) Bl
hYHfobrvmsb 1H, d), 7.75 (1H, d) 7.80 (1H, s); mz
(ES) 340 90 [ MkH] +; Rnghm;m . 25 Exanpl e 87:
3- (4-Ch| or o- 3- et hyl phen :N¥et hyl -5, 6- di hydr oi m daz
o[ 2, 1-b]Jthiazole hydrobromde N NC' J HBr The
title conpound was pre|d: S TY
2-brono-1-(4-chl oro-3-ne n,v
(Pr rﬂparatl on 149, 5.15¢g and
he4ifle rorapayad WPS()I?’F%I’a{ﬁ‘k?e‘?m@PﬁT(V oroppfithelepnlyDiytan-1-one and
2- uhuéatzphd)mﬂhlom (BErcparpticn 135) W@Her(sbBOponditiofid as(d@sdribed) in ERamifle 1. O
OMsb): 505 (341, 302.90-350 (24 nérﬁss H4®40 1H, §), 4.27 (A5 tf 155-7.75(4H,

iR D) st e By e i

PCT/ GB2006/ 050031 Exarrpl e 88:
Examyl¢ 84: CycloprophllHf3hdichiorephenyl)tS,¢{djhydroimidazo[2,1-b]thiazol-2-yl]-
méthaidiydr oi m dazo[ 2, 1-blthiazole hydrobromde S-(/-)

N Cl HBr To a solution of oH

¥| propan-1- 30 one

2- brono- 3- ( 7- chl or onapht -lsyl) -5, 6-di hydroi m dazo
[2,1 5 b]thiazole hydraprdmd (}Preparatlon 151,

3.42g) in THE (150nL) un NN nert atnosphere at 0C
was added et hyI magnesi om de sol ution (40%| n

et her, and stirred

br oni de

(6. efhﬁelutwwf éd%}édwalomm@@ -5 65fllnhwf@'all%o[éé%@i%%ﬁicarbaldehyde
(Peepatatidnl 138208 0g02. 67mnoi) IndT'HR (36.600L3 whs coektd BOG°Cldbier .inert atmosphere
an@Y SRS EnAHVRMIM brdintde|0%y MABIuliGORIDHTIaS 0a0 de6h Whaadded
over ﬁ%l?l o (E)Hr%él}r% Irv&s %ed?&rolﬁgb%fé}% geng;v%ghe( g %\S‘éd pﬁlrther
165{:) N (70l gvas H‘e{} é@‘%gv St‘@ﬁffﬂﬁﬁ‘foﬁﬁ Frginb‘ F aqucous layer
ex{rixGid WEGHOAQ®3 2 F0mh)y thetorganic daysi drizd (Mg&@n gnd sonfenhratedin vacuo.
THeGON®&Y §otid ob@mbm@amidm&mlm 1deMS(a kt2.0ML)ah@ eebik it sélveMEfmoved in

&Ht‘d%ﬁ@ﬂ&ﬂ‘(@t&fé co 1(9(1?[‘3}11 0%'3%”{?‘9 1.00 (1H, m),
a@i%l opdParf q)éOQ@ tI’Br %ﬁ g‘ﬁ B .
/g ES = QGO?QIMHM RTy= 66(1344 m 8 01 (1H s), 8. 18

(1H, d), 8.25 (1H d), 9.68 (1H s): mz (ES) = 327.05

Ex[.aM'iJlﬂ §7: 350-Chid o3 imFth Piphdmyn) Hfcthy RS, Q—Qilﬁﬁkolﬁﬁah?{[htﬁb]ﬁﬁazole
hyflgreq corﬁounds of the invéntion fmy be'tested in th

assay systens: 1. [3H] Ni soxetine Bi ndi ng to

r;l’\kl n Human 20
N

-

.HBr

Nor adr enal i ne Transporter Si
Reconbi nant Menbr ane

Cl
The title compound was prepared from 2-bromo-1-(4-chloro-3-methylphenyl)propan-1-
one (Preparation 149, 5.15g, 19.71mmol) and 2-imidazolidinethione under similar conditions as
described in Example 1. &; (DMSO): 2.21 (3H, s), 2.41 (1H, s), 4.20-4.35 (4H, m), 7.40 (1H,
d), 7.55 (1H, s), 7.65 (1H, d), 9.45 (1H, br s); m/z (ES") = 264.99 [M+H]"; RT = 2.39 min.
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Menbrane: Menbranes froma MDCK st abl e reconbi nant

cell line expressing the human Noradrenaline
wae@asgsing er sites was used to investigate thepef/GBeds/ 050031

of conpounds of the invention on bi ndi ng of

[3 ni soxetine. 25 Binding assa | n di spl acenent

$8reritllyl-3(Eablornmaphthalen-1;yhc léatl@dlrwmqlazon 1-b]thiazole

hﬁﬁ%&mn@ﬂmetlne at a single concentration of 1.0OnM and

buffer (total binding) or, t conpound (10-6 Mor a

range of concentrations _ﬁﬁjde3|pran1ne (1M

non-speci fic bi ndi ng 90m n Lt 4C. Alternatively

menbr anes were i ncudated with [ ni soxetine at a

singl e concentration 1. OnM and buffer (tota

bi ndi ng) or test conpound (11 concentrations) or

ni s Ot sohsiog @A2-bromors-§ pibivirdniaphtiilencli- piy b, 6 ditey deétimidato[ 4 G.
b]ﬂﬁ%aae BYRotOHIAE (Frihi-udR 1 51 BMYg)W@?H’FQPS@HﬁJ) 8Rlebn inert aimosphere at
0°E1 a%ra&l&ed%@lyl FI l gs(:i‘ur? bro flc?e saﬁflon {{41}5%"@%@% 76gmmﬂ)h nldgt%'re(‘dqjor

208758 Ak Yy DEOT 96 SEk P ICE dropvisg, WY Uik R 20min and allowed to
warmgortpod stirfedfiori lohro Saturatddyapmidnainachleride y4mdt) oeo adtsd and the

reﬂl&i)ﬁhb&lrb Bktrabied RYIBIDIARYD RBE0MIHHThd\Ndirdihce Bbkihid ractions were dried
(M%jé /4id &{chrﬂﬁteg%?@c)’cuo F’é&um BRbAab ?h& gﬁl’:ﬂ@ﬁ%@ﬁ%@ﬁ gave the
&

de Slff’gm%tdaquwstc@g‘iﬂ %tﬁﬁlg:ﬂwarro?‘;%l freating a i/[eOH solution with

30¢oHBeintaceiiciapid gird then filiration tp afford the titlgcompovind. &t (DMRD): 349 (2H,
m)5Y B8RP SO0 (1R H),AE2ARIOR), 886 (1TEeOYETEGHDM), 8.01 (1H, 5), 8.18
(1ﬁ' Jfl)t §.94 HeNq), Egk‘tﬁ{ $); W94 &sd)@fw'o\s [Igfé-ﬁgﬁﬁT Wy éﬂnince col d

fer and loactivity ermn liquid
SCI ntillation counting. -94 WO 2006/ 0_85118 _ _
PCT/ R2irdepiabaysiy ofshe qogmpyunds of heinyention may Be testgd B therfollowing
asshyapsena: t er Sites in Human Reconbi nant  Menbrane
preparation I\/Errbrane Menbr anes from a HEK— 293 stable

Lrec ant . c [ €SS t he erotonin
1.5 R Tinging AONGARERTA frabitrh BRA F Ko 1
R@P@B\?ﬂ%@”&“ﬂ‘%@%ntl on on binding of
MgBbdpdari pram ne. Bi ndi ng assay: | n displacenent

eX P eVibiiBaheS froB MDEREEbRAE@nIbiaHRRN B Mpkdlsing the human

N{) %" namleofrall;gg{)}? r@fiea as éeﬁ% ﬁv&ﬁ&g&;@% (E)faénc Cfoo? E%L%&W

inyegH %‘b"“ol?m ngrf 8ﬂ€‘é‘?ﬁe i ons) or impram ne (10M
Binding spa¢i fi ¢ binding) for 30min at 22C. Alternatively
bin dhldg;pléﬁéineﬁf@tbaﬁﬁ@ﬁsi, meibrafdsR@rd idbdbped AXB [ HEsoxkiihe at a single

co%%?ﬁ%o@o??bﬁﬁ% g{ﬁxe dlﬂ?%toﬂem%‘é ﬁld‘“ﬁy{ r a range of
cop TS B FstPpnOU BN PORTRE. Prdpef PG n) o

t estAleowpiseln sembrnesovreeinewbater giith | Torisqratingaé e pingle cappntration
of @AM e daiféri(©tadd binding)yr tdsodompbinda(ll 1 édzicenliatidds)drrnisogetine (2uM,

n&%ﬁ&ﬁicﬁ%ﬁu@?&uﬁf att)4<>(\1\/as recovered by filtrati on
r a di Ogmlt)rlar\llei l%oun(glgpg?%wﬁ%gasorecqvera& Iﬂ%h 8“%1{ !Fqlierg twere raplgﬂ/ washed
withhigereqlsh hutfey am{ raflipactiyise éﬁtﬁrwmeﬁ bylged saintiyationropntings

brai n synaptosomes Preparation of Synaptosones
2, [’H]Noradrenaline incorporation into rat hypothalamus synaptosomes

Preparation of Synaptosomes
[’H]-Noradrenaline incorporation assay:
Rat hypothalamic synaptosomes prepared according to standard procedures were
incubated with test compound (a range of concentrations) or protriptyline for 20min at 37°C.
Synaptosomal incorporation was recovered by filtration. Filters were rapidly washed
with ice-cold buffer and radioactivity determined by liquid scintillation counting.
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20 [3H]-Serotonin incorporation assay: Rat brain
synapt osones were incubated with test conpound (a
w0 a00gessaiis concentrations) or impram ne for 1BOT/GB2106/050031
37C. Synaptosonal incorporation was recovered by
filtration. Filters were rapidly washed wth ice-cold
3.puf f [ Tmipraming Binding tq 3-H TEaaspertet ditesyin HugmanRecombinant
Msmbiine lpkgiarstioncount i ng. 25 5. 5HT1A Bi ndi ng Assay and
MEBldSTP' S Bi ndi ng Assay i n Human Reconbi nant

HE@@I%&I‘M?GS gq%m aaIII]liIe ggévetn;ﬁ% recoqﬂ?mql\l{F ce ll%e %%or%{s_@%% human

Segqtefin Eraswwt%réawqﬁ é‘Fﬁd iR @Vpstigptp @eéﬁﬁt%%fscpwgmwﬁ%ofﬁhﬁfﬁwnmn on
biBtmgf Gt Jfmifrdmirecept or were used to investigate the
Blﬁalfl dgFff conpounds of the invention on binding of

Qmﬁefﬁ?s B%Hgﬂaﬂe% wke inbubaicy T mE’BrQIQJn@ Qta
e i e

or tgat cgplﬁ (10 M or a range of

cogesmizations)ar umpramﬁnecll(ﬂm mendpdsificthanding) fr d0miiavd2eg) or
t est Aleaaioely Bindih® was Madictetised aBigE ["HiparoxOMee M thadel dpRgement

ex énngen%%-lt_leg Jv%ncﬂ%dsxﬁﬁlcﬁﬁkgm%tlﬁg %tnags)ngfl@d'on&g tnd¥F0.5nM

vel ated
i Clal Pt 't g T esucetal) © ROgEeuth ion
Spﬁﬂyﬁ<f‘@nd1{lg)<fi>fdihf M|4n@1 ng) or test conpound (11
concMdenbraiid nsd radioadivithl way 2ddvered by fijpator. Filtetsiwetk rapiflly washed

wittPice-E@ bR bn dBQfoa iV MBI AHRE b AYRE s R RATolMingY Was

recovered by filtration. Filters were rapidly washed

with.ice-cold buffer and radioactivity determ ned by
4| qdl Hiseretanin incerppration inte rathyainsynantessmes [ 35S] - GTPy S
Prigparaltiogof/Synaptosomres [ 35S] GTPyS bi ndi ng assay, nenbranes

[PHES Rotbhifs el 6etiod dskhyt €St conpound (a range of

g:)gclg?n %{J { %yg%%si%gsr ‘Kﬁ]fg P;] ‘fbg%g]“@ﬂ lgysgggnll %Wl(ﬂg é&%ﬁf concentrations)

Or FH LIRS @E’i‘*] 006/ 050031 added to the menbrane
and Symepiéramelindapporatiof wab teeeverk@rbiy rilteatiot Rilterowed ragivily washed

williS$Ld1@ Beffer eRI1GEIOAGLRTY Qler@ine@ By liguid WaRillMdnolntig.
al ongS| de test conmpounds. Menbrane bound radi oactivity

d fil It
St iy Ao andC U6 RBiS ipging g e Fupiap ecdmbinant
Mgmbrangiprepdration| i qui d scintillation counting. 5
Meahamsent at i ve conpounds of the invention exhibit
di s ?g%tﬁ?g&:g tgﬁmgéc}[ﬁlé Q%ﬂ %i%l%@recémﬁﬁﬁ[ &M 1R o@a CHO-KI stable
rol R, B e onRe s e iR Rt R PR ol lngvostiznt the
effepth phgompepnds of he uwzmn 88 bﬁlld@a of CHEr QA anddhe bindinenfe

[*BIGWRYSL i on and 5-HT reuptake inhibition in these assay
Biading &% 10 The biol ogi cal activity of the conmpounds

Of tﬁ%&sgﬂ?%&% ex?&rﬁ?%tsaln&%bt??es ett Sgu.la ted wnqg ﬁk—ff&? O}ﬁgfgl" ta
'frgéepqoé%eéﬂft%% e ipd biHirs (e Yinging) or reio BRI 610 0 dWOﬁ@range of
copgutrgions)ai PYEDRY Tdl OHMsanonwpdedicHprdengi éor Bominery 22°6% s or
f e maAIgeriSélp mefmBiasies were incubated with [*H]8-OH-DPAT at a single
concentration of 1nM and buffer (total binding) or test compound (11 concentrations) or 5S-HT
(2uM; non-specific binding) for 60min at 30°C.
Membrane bound radioactivity was recovered by filtration. Filters were rapidly washed
with ice-cold buffer and radioactivity determined by liquid scintillation counting.
Functional [*>S]-GTPYS Binding Assay:
In [*>S]GTPYS binding assay, membranes were incubated with test compound (a range
of concentrations) for 16min at rt. Following this pre-incubation 150pM of [*>S]GTPYS was
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significantly reduced food intake for up to 24hr
conpared to controls to a greater degree than 15
wa@ dmassans ne. Sub-chronic oral adm nistrati on pET/GB2006/050031
representative conpounds significantly attenuated
wei ght gain in a diet-induced obese nouse nodel over
added tg dieqnesptuans apd wpwbater dorgrfagther ddmin a3 W5acEHE and Yuspisone
cohé¢egjiratfon teffé durtresl veerSpun atpugsidoatedt eympoands. f or 21 days

red %@rﬁbﬂéﬁé Edhd ﬂ@l'oﬁht@ﬁ?wﬁ 8coverdd ﬁﬁﬁﬁlratlﬁ?( FRiRts v&e?@t@pldly washed
w% 1ce-col? {;n an erfa&oac‘?lwt){ é\ ttﬁrmldleg Qﬁ%ulé‘ scmtllﬁatlon cf)ulfhn 20

nas s%@reaﬂtse/tlaﬁ corerauadsl thenn‘ﬁp%fglrﬁéhubtﬁ, @@plgceawnqs ept % when
mgbwedaa,congestrtion oHl miarermgdlgrcer i des as conpared to
v e hi Glaiplet €8 Q0 eI 5-DITS, 2bhiSh aﬁ&&r&ﬁ‘&ﬁm&e@ft% ifheb3idAGDr 5-

Tih | O L AR mnib

b, o GHAL R P SHE AP mion i s e

SYF feases in heart rate or mean arterial bIood
pressure in conscious, teleneterised nornotensive rats

at  drgesolsdi@nidivigpsithey/cofipgielk of tha [hveﬁti’(}ﬁ &ﬁy Whb Boitegbd/@ in vivo
m&{efs'kﬁ g&e slgﬁed\eptl%%G /19§55i}01§x m?%tlQ@ unds of the

1nwnt1 1ng %ut%or 1 sm%?ﬁgatgﬁ ¢ ﬁlg&%]ﬁfq i’ﬁg/lr SQ lél %thr rats
S@dicantlmeqh@ecf fooslvhvéake ifqy uRyto 2 %conltmISéo a greatey dgpieg than
sibrbining.a Bhbycleotis bral adhﬁdstﬁyomf&eprésemui\e chmbaundd Ggmficantly
att@ﬂﬁﬁfe@%él t Qalﬂpﬁ’a ﬁnﬁu&ﬁﬂ@b@s@lnﬁ&e Abdel ORAb1 Yays dRBublchoR oral

e 0. ns or
dogife °éé‘a%Y BT s SPPef L 4 By ety gain and
toﬁﬁﬁéwhﬁﬁ%“ﬁ?%ﬁhmEW“%Wdroxy 10 groups, Cl_6
al k okepoeaerttapivy bommoyads, haveCidd- doRionst@Rd effedtieclyding decrease in fat pad
mA3Rs1aRAISH delreddd IS P1adnbl 18RS 16p08R, ghicoseMREfin RALrR1yRERITE aslompared

b
o t r.
to Q?l‘ﬁglg ﬁr&g&{ C%H{l)glf h Lor St a&E odqné/ (%%1 36%/1?]% fh d'gtg I b’ﬁg ?}(EJ‘I%&O %butramme
repfEIeRiALYe OpPPBHRPT He yedion howed noyipcrsases Brhepsh Fale 5 gnegn arterial
bleadgmessuye intppulscions; telgmnaserjsed narmepfensive rhiy di doxss sigoificantly higher than
théke indidhlgwve@fficaghed to either carbon of the triple bond,

(CH2) n, NR5R6, Cl_3al koxy, C1 3 alkylthio, Cl1_3

al koxyCl_3 al kyl or Cl1_3 alkylthioC, _3 alkyl; 15 R2 is

an 8- to 10-nenbered bicyclic aromatic group

optionally containing up to 3 heteroatons sel ected

fromN and S, or phenyl, provided that R2 is not

benzo[ b] t hi ophene; R2 may be optionally substituted

by one or nore groups selected from hal o, cyano,

hydr oxy, NRSR6, CONRSR6, or COOR7, or Cl 3 alkyl, C2_3

al kenyl, C1_3 alkynyl, C3 6 cycloalkyl, Cl1 3 alkoxy,

Cl_3 hydroxyal kyl , C2_3 al koxyal kyl or Cl1_3 alkyl S(On

any of which may be 20 optionally substituted by one

or nore halo atons; or when R2 is phenyl two

substituents on phenyl may join to forma fused C5_6

carbocyclic ring; R3 and R4 are independently hydrogen

or C1_3 alkyl; R5 and R6 are independently hydrogen or

Cl 3 alkyl, or together with the nitrogen to which

they are attached forma 5- or 6-menbered het er ocycl yl

gr oup;
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25 R7 is hydrogen or C1_3 alkyl; ms 1,20r3; and nis

O, 1 or 2; provided that the conpound is not: a)
wa20vapkdial en- 1-yl - 5, 6- di hydr oi m dazo[ 2, 1- b] t hPe®aB2006/050031

hydr obrom de, 30 b)

3- naIght hal en- 2 yI 5, 6-di hydroi m dazo[ 2, 1- b] t hi azol e

3-(3-chl oro- 4 propoxyphenyl) 5, 6-di hydr oi m dazo[ 2, 1- b]

1.t hi azgle8mpoudll of formula :
3- (4-chl orophenyl )-2-ethyl:5, 57_d| hydr oi m dazo[ 2, 1-b]th

i azole, e)
3- (4-chl orophenyl ) - 2- met hyl. %T/é\h‘ydrm m dazo[ 2, 1- b] t
hi azol e, f)
3- (3 4 d| chl orophenyl ) -5, 6-di tmdrm m dazo[ 2, 1- b] t hi azo
l e,

3- (%aﬁyﬁ@é%y“@llﬁé‘f%?/tﬁlﬁﬁ%mw‘{f 6- di hydr oi mi dazo[ 2, 1
whelpdin Ri ahpdregen, lwjo, C;salkyl optionally substituted by one or more halo atoms or

hyaroécﬂr b)) @pmmhlkyl&i)pﬁmﬁuﬁ MbERLBA By 02 mbré:ﬂawut@ﬁpérel,ydmxy

gr% C C1 2 1Cs. 6 cloal[l? b t1tuted by one toms or, hgdroxy
C1 58 oxycg ano, Cz 6 al eny ilona ys bstlmte%i%y one or

m@ﬂ hdo etems oo kateerry Igyoubs @Vdilmdmmsmt@{egt,lﬂat@yheﬁ iteagitherecarbon of

th&double bond, C,.¢ alkynyl optionally substituted by one or more halo atoms or hydroxy

gr Slipk i &ﬁﬂ;}?ﬁﬁﬁb@ RYhot ditecly it (0 il BARInor %Hekﬁliﬁlg b&o! e,
%41‘ aferiers Eﬁéﬂ'ﬁli“%ct? oo (&%36‘?1?(1‘ Fzo Py inies et o

| e, R an 8- to 10-membered bicyclic aroma ic group optionally containing up to 3
he&rc(aﬁmﬁ's -sellectid o Phead B| dr-pherGA,pirdvydid dianR tia nof tnb[tijhidphaep
| e, Rz"l}lay be o§t10nall substltuted by one or more gro Lps selected from halo, cyano

hyé@%y,\% d P4 %@@P’&% ny1 JC llf(yny?%g s Cycloalkyl,
Crgalkoxy Cyiy lfﬂdt?é}’%'ﬁﬂ B(O@a&ymfrﬂzd?lwﬁ@a% [05 Which mapbe 2 o

opiienallg pubstituted by one or more halo atoms; or when R? is phenyl two substituents on

phdnyl Ay Fdikio! fEIRE Tk G RarBbdy¥iy @gni dazo[ 2, 1- b] t hi azol e,

q) 3 and R* ently ogen or C,;al

?5 ( %Srg%g Eyalp hec{]:gj;genngtlyé ﬁog n(zrr 1321k18,y Zocr) [og'etlk:r%i%h 3 r%ltc%l)geen to
wigck theynase pijachedefongn 3 S-Sor @-rakinkhered dictafodiechd [eup;- b t hi azol e,

5 S)R’is hydrogen or C,3alkyl;

3- (2m ldblgpgrmiphenyl) 5, 6-di hydr oi m dazo[ 2, 1-b] t hi azo

3- (3"“& dl }et hyl phenyl ) - 5, 6- di hydr oi ni dazo[ 2, 1- b] t hi azo
| e, prepjided that the compound is not:
3- ( 4=) cy artopdphthylen-1 &y]-6,6etitiydebimidaiofiy r-b]ti azbleHytlivbaatdes ,

V) b) -naphthalen-2-y1 5,6~ d1h droimidazo[2, 1-b]th1azole hydrobromlde

\i/) ( 4 Car tgozgy &?O%M p)'opoityphenylf}}g:j 5- 81hy mmu?JzZ[‘z]l-bq hgalgcl)laz ol ©,
3- ( et hoidyhinsenpenyls2-ghylr S dibpdraimidezel2d blthisrelpi azol e,

10 3-(4-chlorophenyl)-2-methyl-5,6-dihydroimidazo[2,1-b]thiazole,

3 (e hﬁ@y&&&ﬂ&ﬂoﬁheﬁylﬁs @iy Ao 0bRaidrold t i azol e,
) 0Xy-5:m hyphn 56d1 1m1 thi zole

3) (4g et h30(4 aé'rﬁ:lop | yl?S %01m18az|ﬁ2 6!bﬁt((%lfezgole BP% razol e,

3-( z) hy dr bi2yqbhesenikyyl 3, 6-dihiyérptiiddzni2elablgfieole, b] t hi azol e,

aa) j) 3-(3-chlorophenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

3 { S0y dr ity Bl eiBL e hBol; D1 i azol e,
5 (A ny o EAEHIRD R G ARl i az0l o

3-(2, dlchlorophenyl) 5,6-dihydroimidazo[2,1-b]thiazole,

3 (31)4 di hcsroniyphlesy s, §-dhybrothhilyd[20i-bithdiesie] 2, 1- b] t hi az
ol e, ad)
3- (2- hydr oxy- 4- et hoxyphenyl) 5 6- di hydroi m dazo[ 2, 1-b
] t hi azole, ae)

3- ( 3- hydr oxy- 4- met hoxyphenyl ) 5, 6- di hydr oi m dazo[ 2, 1-b
]thi azol e, af)

(4 hydroxy 3 met hoxyphenyl ) - 5, 6- di hydr oi m dazo[ 2, 1-b
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ai)
3-(3, 4-di chl orophenyl ) - 2- phenyl -5, 6- di hydroi m dazo[ 2, 1

wo bjoslosazol e, 2. A conpound of fornula (la): PaT/6BRO06/050031

RZNR R3 25 (la) or a pharmaceutically acceptable
salt thereof, wherein Rl is hydrogen, halo, C 6 al kyl

opt i ¥nal |3yCshxdiBuererhersd)-H§- dé‘\f{éfoémdwf?el -lshigzoles o or

hydrp)xy giaup&hylﬂ&_ﬁ)-cﬁwlthdnyidampz 1-bhilsih4ole, subst ituted

al kQ?e et c 1%%{@(1) a?lnmﬂgisd?z(yb tlt%étwagsb Coné 0
u r

nor e’ hal 63§1ym tﬁy 12/3 &hﬂ?dn%a T@ﬂ’jt‘&iﬂgﬂ d

al koycarh@fy @me@ Tphenyl) Wmm@‘z d24 hlféﬁwle

opt ithnal |3j‘(3s4:|¢118$th5’1phw1)¥5y6 -dihglraimidani2 ¢-bithiagolgt ons or

hydrgxy gmu@and Renh)L G dihydsiandazo[3, lﬂﬂﬂua%lé ectly

2 Ly i %ﬂw ?Jhe{@%?ﬁhﬁ% @‘Eﬁ%@“ﬁ WBBC o

at o EPF/}Z g’ﬂ’ﬁﬁ rI’rrl)% not

di r eot I y h(%m@h@@phe@yléﬁlﬁhbhydmmwem[bi-bithlequer,| pl e bond,

( CH)n, N%Bﬁnet&xyﬂwnymwrdl@dm’immh&ﬂ 1 bitBiazole, 3
al k yC 33 Iu{nmn_%r}_ﬁ]ﬂﬁé%)@ 35 RZis

an 8 ar.o
opt |315‘?1al i oéﬁhe %r dfqﬁ'd'f? Jog]tﬂ'g #8'%sel ect ed
frombN a (@ydmﬁmhe 5 ﬁﬁidtydmmﬁ%m[?@k-b]thlazole

benzxw) b] tﬁ(%&ﬁy&oxyﬁﬁ:nyw cadihyaipdimiataad[,y-bihiasdd, t ut ed by

gng 4 -&-Iﬁ&ﬁ&‘}ﬂ{%les ngllﬁal'dﬂm bt hnzolec
a%/k:)as?rz c §1y Varoxy 20 %%/Phenﬁg%%dk"m F‘ Hagle
al kya (q%ﬂalwyr%v-%wﬂwyrmylb@ 6cﬂbltydtﬂ¥a1dﬁgp[zhbkhlﬁolﬁ ed
bydoxgae 8r3 Mthdrdxw%chloﬂ@hatyb)rﬁsé dﬁ%amdda?d{églﬂ%uazole

I nagfpgnaeyl imidazoPX1 iazole, or
ndek 2232% 1%85 9?39%%@6 R
t he nltrogen to which they are attached forma 5- or

2.6- meivbempundef fermudy@d)y| group; R7 is hydrogen or C, _3
alkyl; ms 1,2or3; and 5r 557_0N | or 2; provided

that the conpound is not: a)

3- napht hal en- 1-yl - 5, 6- di hyd#oi rﬁ)zzo[ 2, 1-b] thi azol e
hydr obrom de, or b)

3- napht hal en-2-yl -5, 6-di hydr o(lg) dazo[ 2, 1- b] t hi azol e

hyd&%rlama&%m uggccéptalﬁega@m ypd of formila (1b): RS N
s aI‘Y efe[lltélrl ggy %érl@?on C (,aﬂky:fl gt%naGIHI sugs?' éab%co%ee r(J>r more%alo atoms

or hydroxy groups, Css cycloalkyl optionally substituted by one or more halo atoms or hydroxy
groups, C;, alkylC; ¢ cycloalkyl optionally substituted by one or more halo atoms or hydroxy
groups, C,.¢alkoxycarbonyl, cyano, -C=N-OR’, C,.; alkenyl optionally substituted by one or
more halo atoms or hydroxy groups in which hydroxy is not directly attached to either carbon of
the double bond, C, ¢ alkynyl optionally substituted by one or more halo atoms or hydroxy
groups in which hydroxy is not directly attached to either carbon of the triple bond,
(CH,)NR’R®, Cysalkoxy, Cy3 alkylthio, C;.; alkoxyC;._; alkyl or C,; alkylthioC,_; alkyl;

R?is an 8- to 10-membered bicyclic aromatic group optionally containing up to 3
heteroatoms selected from N and S, provided that R? is not benzo[b]thiophene;

R? may be optionally substituted by one or more groups selected from halo, cyano,
hydroxy, NR’R®, CONR’R®, or COOR’, or C;;alkyl, C,; alkoxy, C;3 hydroxyalkyl, C,
alkoxyalkyl or C,.; alkylS(O), any of which may be optionally substituted by one or more halo
atoms;

R? and R* are independently hydrogen or C,;alkyl;
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15 R1 is hydrogen, halo, C _6 alkyl optionally
substituted by one or nore halo atons or hydroxy
w@radpss11$£3_6 cycl oal kyl optional |y substit ut eRBChgBowe/050031
or nore halo atons or hydroxy groups, C, _2 alkylC3_6
cycl.0al kyl optional Ig substituted by one or nore halo
at dhend R #rg dndepepdendy bygragener Ces allivi 0% {pgetherayitpl the pitpegen to which
theyGed\at@Bhed f&zh £5-akr kateydberep heteoayclyy goufst i t ut ed by one
or RMPhfirdpeh 6 @L, Q1§ 0r hydroxy groups in which
hydrosﬁygoir%aﬂ&)t directly attached to either carbon 20
of I?_he’ ouBle bond, C2_6 al kynyl optionally
subs¥ Pt L®'@d by one or nmore halo atoms or hydroxy
gr quepddedrhapthecompopdd oxpl: | s not directly attached to

(e: i tgei-nsimﬂﬁlfeﬁ-qul-st,dlﬁhid’réi&h@z Q,M]thii&%@d?dﬂgﬁﬁﬁiz or

» _p3as | %}f,ﬁ 191-5%-i yl or

C, :b aF y aﬁzlggaﬁf? @%‘Plﬂ?"ﬁ? [ é_%g)tﬁie n;?{%g&ﬂ%s%n?b ut ed by

one or nore groups selected from hal o, cyano, hydroxy,
3. NR5 R corqionmb plifornaa @OOR7, or C, 3 al kyl, C2_3 al kenyl,

C2.3 al kynyl, C3.6 cycloalkyl, C _3 25 al koxy, C, 3

hydr oxyal kyl , C2_3 al koxyal&yl or C, _3 al kyl S(O n any

of which may be optional ly\ sU§stjituted by one or nore

hal o atonms; R3 and R4 ar gz ndgpehdent|y hydrogen or

C,_3 alkyl; R5 and R6 are independently hydrogen or

C,_3 alkyl, or together w't he nitrogen to which

th are .attached forma 5- or .6-nmenbered heterocyclyl
or g PRpEC Sty arcspiat)e i Jhstec)y wierein oyl mis 12003

and T i Bydgogen, hglo, 61 afkybentigaailyshbstituied by oanerongie halg aigms or
hydjoxy groups, C;.¢cycloalkyl optionally substituted by one or more halo atoms or hydroxy
gr&%p_@,%lg :S'llkﬂt‘?_% gagalﬁﬁ%mﬁﬁﬁwb}eﬁt&e@bﬁbm RkdMallPeASthPor by fbxy

| 0 _ 7 . .

b X pRom iRy 72ns: SYPRS Coe eyl susfaied by s
morg hglp atoms &5 ydroxy groups in which hydroxyl is not directly attached to either carbon
of She(doubih bandoGheligrhyl-optionetisubstByted by enechr giord lezasgras dr-higroxy
grilipd ZtDJvﬁch hydYoxyl is not directly attached to either carbon of the triple bond,
(C?Ié)(mﬁRzg AEC Bk B EMYithio2c & afloRYET, B &7 Vhikyichiod, § dikytZ 0

3- ( XY By PuRstipptad Ry opf e ers sepups s§lerisd from hpigacyane hydroxy,
NRBP L GOMB &R’ 0r COPR’, or C,3alkyl, Co3alkenyl, Cy5alkynyl, Cas cycloalkyl, Cis
allZﬁ&ASla Ky diepyarpl C) sdicoydikh pEIC Qialky thi@R [ady df wHlichh@zisel dptionally
su ted by one or more halo atoms; L .

SRR SRR duluci el mhdgeor 2 101 hiacol e

3- (Rl Bf argiinsapanylently dydrpesper 6i-rallyk 06 fopethenyyithrthemitspgen to
wikigh they are attached form a 5- or 6-membered heterocyclyl group;

3- (4RGh: %gﬂgmll_3)an(gl.6- di hydr oi m dazo[ 2, 1- b] t hi azol e,

-99 WD@’%) $,0a§19118 CT/ GB2006/ 050031 1)

3-( thS di cﬁz ’or ophenyl ) -5, 6-di hydroi m dazo[ 2, 1- b] t hi azo
or 2;

l e, Ith,l T
3- ( yr&vidtdalt treepipouptl js-191:6- di hydr oi m dazo[ 2, 1- b] t hi azo

| e, c)n) 3-(3-ch10ro-4-propox>§ill11enyl -5,6-dihydroimidazo[2,1-b]thiazole,

g) (4g)r PRGN phiemyn - Ah{YSS 8infd: SRR &L 12 1 -8lntDbi82 O €
3- ( 2)4- di HAdtupiend) 3 msthgl-Je-Apydrginifaralo T 2hagiFt hi azo

le, B p) 3-(3,4-dichlorophenyl)-5,6-dihydroimidazo[2,1-b]thiazole,
3- (Zgymet haxopyarokl 5-rhetlyishetipiy5 6 dilydaanidazol2, Db HiaREO| €,

q) h) 3-(4-gminophenyl)-5,6-dihydroimidazo[2,1-b]thiazole )
3 (g mee iy RRRR T e AR Bl e i azot e

hiaz

3- (4) et Wy(Cpihtasgnhypoyd)-Ho-dihyguainlarpl@al difhpazalep] t hi azol e,
s) k) 3-(4-chlorophenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

3- (2, 4-di met hyl phenyl ) -5, 6-di hydr oi m dazo[ 2, 1-b] t hi azo
le, t)

3- (3, 4-di net hyl phenyl ) -5, 6--#i%rydr oi m dazo[ 2, 1- b] t hi azo
le, 10 u)

3- (4- cyanophenyl ) -5, 6-di hydroi m dazo[ 2, 1- b] t hi azol e,
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v)

3- (4-car boxyphenyl ) -5, 6-di hydroi m dazo[ 2, 1- b] t hi azol e,
WOR006/085118 PCT/GB2006/050031

3- (2- net hoxyphenyl ) -5, 6-di hydr oi m dazo[ 2, 1- b] t hi azol e,

X)
3- (3 net hblypdiegnophesylysS grdiydraimidpeehs bphiazols t hi azol e,
y) m) 3-(2,5-dichloropheny1)-5,6_-djhydroi1_nidgzo[2,1-b]thiazole, _
1-5( 4y et hﬁ(ﬁyﬂ}&%})h'eﬁylﬁs BashygeiniaiAjRgli2ok; b] t hi azol e,
z
hydr 0 2$/4 %‘ﬂuorf) he%YQsS 8 dﬁhygrog?lr%azgg o F]?la.l.zolr?] t hi azol e,
methylphenyl) 5,6-dihydroimidazo[2,1-b]thiazole,

3 (&)hydrbééyrpﬂhﬁghe)lylﬂ}i@ diliyldyodnidaavl 2) b ishizzole; b] t hi azol e,
ab) r) 3-(4-methylphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,

3 (49 1y dr PR iy - B a3 Aol 1 azol e
3- () 4- di W RS BHERYY-S5-Shulroigitago Pl BBIIe1 1] t hi az

ol e,v) ad)3-(4-cyanophenyl)-5,6-dihydroimidazo[2,1-b]thiazole,
3- (2v)hydraqaymﬂaoﬁﬁjhb@xym-amyarbhﬁd&mL1hmdﬁabnj dazo[ 2, 1-b

] thi (2219 t 1)-5,6-dihydroimidazo azole,
@ﬁ é IB?tZoxyphen% I%ecﬂl{':immigo(%z & ﬁl’ﬁ oéo[ig, dazo[ 2, 1-b
(Lbl)hydriaﬁé‘ymg orephrnxh-Hidedifpidyeimidgzal?, hpithiatold, dazo[ 2, 1- b
hif1zol 6-(2-l3djoxyphenyl)-5,6-dihydroimidazo[2,1-b]thiazole,
I( %abydfﬁéyhy%r&%lﬁﬁﬁpb Bty irornida M BfiRaAledazol 2, 1- b]
(4
|

i ﬁydr 0 %ﬁomhsymgﬁw onidargl ARl 27 of 2, 1- b]

hi aaz:b| e,3-Gr dlhy(y'oxyphenyl) -5,6- hydroumdazo[2 1-b]thiazole,

( 3d}- di @ ydophrdmpdthoxgphehdhy j6-dthydraiinidga{ 21 -bitliazots, 2, 1

- b] ) azoj@h dfory4-m ay gsam@@fdﬂhfaezo%z gmamee of
Ni

cl ai e r
opti o aI | 81 g¥8§l§3+&n ﬂeﬁﬂgx% (ﬁl‘g’gﬂﬂm haote
hydra$ky J ofpySroxy3-clopspanyr 3§ iy drpimidazpl2y) -b]thlazole
substh) t ut¥ed- hyyqumé rogthylphenylré balitydwirsideno[hlbjtoazple, or
gr owds, 03-(3Q@-dichlaropheh{dP2 Hhéyth ealitltoirhidkiopt) Bb]ihiazole.
substituted by one or nore halo atonms or hydroxy
group ound ac or di o.claim.4 er ei
4.5} R ortgoust bR gRS A b SR e O B o BidHE el
opionalily gybstiuigfh by eherprmporg lgalm@tplm prdtyeyeyy groups, Cs. cycloalkyl 0pt10na11y
subdtitu@tictyline piwabig haloiaftiBloy hydrépyi gicups,y C, ., dllSACHichabAlkyY bptionally
&% QUns 8 bR % h ogaiagrr eutically 35
Sug%lggpt abl ggsafnt% ?lh)é#%ngﬁ gdl c(g%'gound according to
claim6 wherein R2 is ht hal en
S-napht ﬁ‘HPW@a‘i‘FPf,dmgttwlélﬁb‘F wheseip Ry ﬁ.%pﬁkﬂ 2-yl,
qui nolin-2-yl, isoquinolinyl or benzoi sot hi axol - 3- yl .

6.40 8 céinpoun® &‘éu?ft‘&&ﬁﬁi Na, 4 & LhiedIh K2 WhGSHalenfA2 1S

thﬂﬁ&ﬁé@%&ﬁnlﬁ&ol% ui olm@ mﬁ(ﬂynoﬂﬁﬂﬁggl g&g&&%%&ﬂu?eﬁhgl%gceuacally

acggpablgsal Wﬁ“’gﬁbstltuents selected fromhalo and C, _3
al kyl . -100 WD 2006/ 085118 PCT/ GB2006/ 050031 10. A

7.CONPR UHfpcafi€ SicBiidig té ElaiadywRdein RF isClaphti@enl1-9T, nabhthaleR-2-yl,

§§-ib§thf§ﬁ dn? yﬁh(ﬁﬁ%'hn%ﬁ%&d hﬁ%ﬁ&l of &n&d“s%ﬂﬁaxol _$50.@and/ or

Strtuents selected from
haI o and C, 3 alkyl optionally substituted by one or
8.mor eA hempound eneerding to glainyy whargid R is naokibaleli-hyl.t o any one

of the preceding clains wherei R3 and R4 are both

9. 2% d rzg ggﬂp%uﬁd?acecl@tdmg W%‘Qﬂe of c1fiRk ﬁn-ﬂ él' 4(tlr) )ég gﬁérgglg@' 1%51@stit&ed by
orR e T BTl R e o 20 13 A

phar maceuti cal conposition conprising a conpound
according to any one of clains 1

]
3-
1t
3-
th
3-
t
3-
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to 12, or a pharmaceutically acceptable salt thereof

and a pharnmaceutically acceptable carrier. 14. A
woredoboss1ior the treatnent of a di sease or condpP¢T/GB2006/050031

whi ch Noradrenaline and 15 optionally also Serotonin

reupt ake plays a role conprising a step of
105 dm A iceypraundiapcprding tesgyiyjoae of ¢lgims ﬁeéa tot ﬁw@hfé@v R3js phenyl substituted
in éfef3e,0k- bndoradnpusitibnsiy che ootvoculst tuants seletied drotrthabund @R gallofl
opﬁbl‘?h'llgh&tlﬁlﬁd%;one drisdrdigtidflodfle conpounds of provi sos

to ai), or a pharnmaceutically accept abl e

salt thereof 20 15. A nethod for the treatngnt of a

g e sempaund anserdingddanyrpngaf i pierding okaiay Wheseidngnd R are both
hydpigeronal | y al so Serotonin reuptake plays a role and in

whi ch 5-HT1A agonismis desirable conprising a step

122; 2% ?&gﬂo‘cﬁﬁf 511 t&?mﬁf(l)aas%gmeﬁg% %ﬂﬁgg gplgx(flaﬁ?er ?% g8 Hs the ﬁee base

e ai\ cor o any
amapeytically pepentable salidheretng t he conpounds of pr OVI sos

a), b) and f) to ai), or a pharmaceutically
13aC C epphedingeetiidal confposits comphisidPa conpRhd&udordg té &6 one of claims 1

r . .
138N e AL WO o Pt AL SARP

effective amobunt of a conpound according to any one
l4gf A giethed for the tneptmentof|aidéfiessg of epadiioninovinelsNerpdrenaling ands
opHdnallh hlsa Betotonintreupeake playsa rale cpiprisimpCedidp of atithipistering to a subject in
ne@&ﬁl@ﬂ%iaﬁl e@fecctf% B.thhﬁ BP@éomp'éQndlaZcorﬁngﬁ)t 49 @né Heldih€1 10 12,

1ncllg(ﬁ$ g ?genrlrf%ﬁté S o? pro%%ﬁg (? h t(g%lg Qkpa ?lgarm%cg?tlcgl ly acceptable salt
thagegfect i ve anount of a conpound according to any one of
claims 1 to 12, including the conpounds of provisos

152) , RneMdd fdr Xhettﬁaﬁ"le)lt of@ldis@asP Bﬁédﬂﬁﬁ@l‘ﬂ 1nl voHEéH Morddr&RRASGH e

op?i%aﬁlg fsg g&g&ﬁm rgu t%‘g Pla ) gtgfeggﬁi in 1cht ?F[Ft A&%&%E‘? %tdeg Iabﬁ

I seas rom,
CORRFIS{RH? FiEP %ffﬁﬁlt %ﬂ’lbtﬁ’ﬁtén Rﬁe ‘i‘i‘iﬁ’é %fSeCBY"tﬁé‘%f%‘Bt ofa
compbendaneedinglipsiny pmmte“ ilaims hipdrih¢lpdingte ggmpounds of provisos a), b)
an@ Y18 ki) or @Ip}isrEaccd8eHlIR acdaptasie sanahessrer ol em a, | ow HDL

Ievels and hypertension conprising a step of

er sub d t hereof .an

1654 1 R (e P ion oL Gt Bl R SR SR 8P o
adeﬁmmrmgrtea 1ubnet§t mzwed therpaf @n pfiectiveaeerpefifrrdgperndpeespdingle any
ond bf clhijns A6l 11, includingithe cottponds phgovisns @) b sl f) 4 ai), or a

phasRRlRbl S csRlableshemerbs 19. A nethod for reducing the

potential” for cardiovascul ar side effects in the

treatnment of a disease or condition as defined in any
179ne Amethod farghetrpagmentof Ob?ﬂ‘fb pqngprﬁglg 8 step @f,atgqmlstenng to a subject in
needithieredbSmeffectiye amd @i oFMxadPOGddBEHkdisg REhY CB2OMEIHS 03D,

iné16dife thé! BdrBsdundsdf PRVR0S 4)88)8Rd ) 38aif bof @ﬁﬁahﬁﬁ:eﬁt{ﬁﬁﬂ‘ﬁicc@ftab@e salt
0

h&9 ound according to any one of clains 1

I'ncl udi ng the conpounds of provisos a), b) and f) to

ai), or a pharmaceutically acceptable salt thereof. 5
1820. /Mmpthod &z theftatntehieofpmathbolid diseagsfselactedipro Typk 1bfliabetes,
mét&Holitl kyhdfome (WatifbheCOMtphB&Selidast BleRRce) fyslipidéani] Hygerfipidemia,
hyﬁ&me@gdeﬁfia, fh%e%h@st@oiehﬂa, 10%/ HHN leNéls atld hypertension, comprising a
step of administering to a subject in need thereof an effective amount of a compound according
to any one of claims 1 to 12, including the compounds of provisos a), b) and f) to ai), or a
pharmaceutically acceptable salt thereof.

19. A method for reducing the potential for cardiovascular side effects in the treatment of a
disease or condition as defined in any one of claims 13 to 18 comprising a step of administering
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15

Rsi "Ra m wth a conpound of formula (1V): R23(G R~

IV 10 wherein RL to R4 are as defined in claim1l and G
WO s00bpssiegen or a | eaving group. 21. A conpoupdr/aB2006/050031

formula (I1): RS rN HON Ra RR R3 1l wherein

Rl, R2, R3 and R4 are as defined in claim1. 15 22. A
to @ guiestimaneert thergefian (effeqtixy ameunkof agmmpoynd)apeqrdingye ay oneof claims 1
to Bhiaclading 2 corfbuadscbf ébvizbea)als) adédf)itm&l or o pledridadeutically acceptable
saft @reof.

20. A process for the production of a compound of formula (I) which comprises the step of
reacting a compound of formula (III):
S
HNJLNH
Ra" ‘R4
m
with a compound of formula (IV):
By
R1

wherein R' to R* are as defined in claim 1 and G is hydrogen or a leaving group.

1 .8
R 7=N
HO 1 Nj)\R‘
R T

11

21. A compound of formula (II):

wherein R', R%, R? and R* are as defined in claim 1.

22. A compound of formula (X):

wherein R%, R® and R* are as defined in claim 1.
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