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TRI CYCLI C | NDOLE HYDROXYETHYLAM NEDERI VATI VES AND

THEIR USE | N THE TREATMENT OF ALZHEI MER S DI SEASE.
wOoheospsgaent i nvention relates to novel PCT/EP2004/014076

hydroxyet hyl am ne conpounds having Asp2 (b- secretase,

or I\/brrag %W)E i_nhi bi tor act | rocesses for
TRIGIRGG, T PekE, SPGB, G51 VRS o PR o D jreeamvmen
OF ALGHE u%IgEf*?‘ the treatment of di seases

char acter| sed by el evated b- anyl oid | evel s or

0si t art
The PrRseRUPVETRN ceBs 19 Bou il BhiahRe cBboindd mRARSAsp2 (5
secreishe dBACKT prMemansial INBBjO achivi. BIOCREPSR O e pesParagen. to
c6iRPbdiforel caftaRting BREsRNMosheir kesyintiad tredtogntafl disemisbsraiaracterised

%ele‘ilgt%d% %ﬁ'@@‘?dllca%é 5P 8. n@lod depa8); Qaﬂ?@ﬂaﬂy%l%nﬁéﬂs disease.

V1 ews e presence of senile plaques

i s acconpani ed by a prom nent inflammtory r @ﬁonse »
Almheinmarisrdiseale Isos deganerativp lbrainl disprsier BxWRIER extracedylapgeposition of

ABNE tHe o Rh Bbdeile bidaues ebredents® keynpatholsgiealitallmark of the disease
( %Er | Iy ar @BBW}K@%W R'eglgﬂl 8flI ?4:{1 '7@6)t 'hﬁe Brrl\e/lggt‘l’dgo%’f%@hlle

ot oxi 2 %
Pl s 257OMRRYS% DY 2 PrORINSRLD SroRetoD Teaioeatc f@%‘?q fpss- B-
at'dytdid rereristsan solublel seandassaiie fibtikes éorsdndra spesificdipeliag form has
hhﬁédeasatw Rl driid i RBuiohadt sPcaidy eviaisaraR dnbiaGitromdi. (2000)

Nl%l 7a|4,1 %(4%?2 i‘i;d"]@[q h%ig erﬁ%ﬁ@r‘f Sft ﬁgﬁltlajzcy%lates more

Aee Bqérldgn lﬂﬁ CL% et al.
(20095 Ur A0r Mpd oAssion. {21163 1K 63T Y camkiaAPP) (2001)eatabledr 1:y8-19). AB is

k@é\@@ g@ﬁéa pﬁ)ﬂéé’éﬂe tH?BQthh@SCI S8R e (AlHDbeta leoﬁﬁpr’écursor protein (also
RN g ARP) Py m@ﬁﬂj@f' HAEE ey rR T e é$$° 28 B
sharstdseeBAGFb oo Memapsia) (PaRireprardd: a8 g, &s %‘%%MLE e 402:
amulyd) reduce the |evel of APP processing and

consequently reduce the levels of Ab peptides found
within the brain. Ther er t hou

ha
Thersere. i B bren mrepossaherog el A2 shegry oy Bluce e
leveboiadfeR pracessingiand consepeentlyseduneribe tsivelaof AGinepfides found within
166 512fS Therdfdte ] iBis GlRAMEGYH ¥haa inhiditicet of tied AQ;bz)émh}etwwld be an

eifggt}'vré‘jéel&%ﬁtté%%rthe Foatfit BOALSkimErs %?Qs%) Nat ur e

enzynes in the a ol dogeni c
pat hway are Asp2 (b-secretase) and g -secretase both
AFP lstvlezved b aampetytof prajealyiis enagmss (Pl Stroerey ag.cansi Koxip G.
(Pyod tﬂ%’ﬁ?re%@i)’msm@?nﬁ{@ﬁ n2hmed fHethB @Rnyfdidd @inqeeias; are Asp2

(g ec.@ﬁregaﬁsaﬁnq % s%cg\/\%g? Q\A@ At d\/i‘@éhea% légﬁ%t @Broit&ﬁg?ets'a%'a ckﬁ@ﬁge of
ARR:bY these @awefage@emwmm/men aEvIdIoRDIsgPSROTRiRpe pathwiay,

WiRétapleoipdes Ap fasatio\dad beas sheemtocheadatalysddbysi oumbert ¢f
p%tefﬁ%ge? tfhdst d&E §@@§;WDAI\W1 ¥iat didlnte Hﬁ aﬁ@h{e@éllapl‘bftemase

s B gLy Sue ol RS L 98 patm o

axpidseionob Asgkankdspdarestita diferentigp? i mest highly ieppressgd in the
ﬁdn@ﬁe%@ @nd bRen ARMPAKBDEXPEEsidDoLRars inthargtatisertdesphdractissues. The
%Qgﬁ{%g o%l’?ﬁ‘lo'uég ﬁﬁ %&Hﬁ&qé‘&é 6f%%§%régol?slh§8 A? &&J&laﬁ%né Biso
SIS {73 Iy ATHBR TpUR 0GRS FOP LEArIor SYBRIERS Falpe Asp2
dediniensyciLuodY. &2l {23P) NahNeundscied: 234232 @@01‘9 GN@J (2001) Nat
NGRS U: 239:232:F3013ds, SRODEI 45(2081) Hum allolatenét200/1) 317-1324).
Hom Mol . Genet. 10: 1317-1324).

For an agent to be therapeutically useful in the treatment of Alzheimer's disease it is
preferable that said agent is a potent inhibitor of the Asp2 enzyme, but should ideally
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For an agent to be therapeutically useful in the

treatnment of Al zheinmer's disease it is preferable that
wealmb/oagpaht is a potent inhibitor of the Asp2 eaTFERFEN04/014076

but shoul d ideallyal so be selective for Asp2 over

ot her enzymes of the aspartyl proteinase famly, e.g.

Cat hepsin D (Connor, G E. (1998) Cathepsin D in
alblﬂlbdb;@lelctlm foPAsp2ovey tother Enzymessof tBapsrarty] prateinase family, e.g.

\@gélﬂgﬁ(cdﬂnopG B (M @%fhe din Orin I-Qdidib))olécﬂdet‘eoﬁytler&nzgmes
on
Bgog

g‘go’?jwﬂ)@“@%ﬁg%oﬁ %%9 ggé%@gg&%‘{(ﬁﬁé%&%don pp828-

8B%ar maceuticals Inc.) describe a series of
hydr oxyet hyl am ne conpounds havi ng b- secretase

bH)‘?‘oBVz ‘WECdZ(@{?%' W 0279&&% {80 be/0used Hhd WO bB840096 (Elan

Phégey%;crégﬂéqlg céﬁegg%&ﬁ@sﬁﬁ&cﬁo& Xﬁ/ J}ﬁ}és cBr‘?\ﬁﬁﬁho@, havmg B-

sedretase apiyiiy whichyare implisatasidy bergetihin t E@ treglnens P ?h%mers
dfsehsd.hese conpounds to be effective in the treat ment

of di sease characterised by el evated b- arryl oid | evels

or b-anyloid deposits, such ea
Wenre b apiR Seaesorecriolad uhieh g Bafen(p bR BFne Asp2
ehnyres tthembyvndisating the patentiatfouthese tompeundsdo pe pffeetve.n the
trehimaMi ef ?b&@ch{é%&eﬁ@@@bz e(élvéte@q‘akh)éog Ié\lzﬂil(@@qramﬁbld deposits,

al keny al kyny

SH%P%%]i‘ﬁne'ae%g% Fi{oxy, am no, cyano or n hydroxy; m
represents an integer fromO to 4; n represents an
Tihos, egeordingamalirstaspectAf Ber wpsad EnveBtionRs pREiRe agompound of
forH(aﬁa O, RS represents hydrogen, d .6 alkyl, C3.6

a nyl, C3.6 al kynyl, C3.10 gycl oqiskyl -CO-6

al kylaryl, -C0.6 al kyI het eroafyl , |- CO. 6 .
al kyl - heterocycl yl, . Qal - oR -C3.i O
cycl oal kyl - hetlgroa epregents CHZI\[l - (CH2) 2-,

“(CH)3-, - o %H)- CH2- (i H) =64H) -w X Y- Z
represents - C=CR8- NR9-; ﬂ%nresents hydr ogen, Cl1
al kyl or C3.10 cycloal kyl/; RO represents hydrogen, C
.6 alkyl, G _6 alkoxy743.i 0 cycloal kyl, -C0-6

al kyI aryl -C0.6 al kyl heterogyyl, -C0.6

| -heterocyclyl, -C3.i 0 cycloal kyl-aryl, -C3.10

"@V& Bal kyl - heteroaryl, - COOR12a, -ORl2a,
R'CepRseniRC3a alkylSOPRRISAR13a, - COC 6 al kyl, - COC3. 10

FEYrepreabity IC, s akiRCyl alkeO-Getathyogk fidlpgen, @Gialko8y, amino, cyano or n
?hh%k aryl, - COC 6 al kyl -heteroaryl, - COC3.i o

I ar L0 cycl oal kyl - heteroaryl, -
@W%ﬁ @nmegg @@C%% ycl oal kyl , - SCraryl,

n ispRisettsrandnigher frors@AC245al kyl - aryl, -

ASBREA5ahtE YWRDSDEI 1aNRP-CO-; SO2C3. 10 cycl oal kyl -aryl or

R® represents hydrogen, Cy. alkyl, Cs.s alkenyl, Ca.s alkynyl, Ca.1o cycloalkyl, -Cqs alkyl-
aryl, -Co.s alkyl-heteroaryl, -Co.s alkyl-heterocyclyl, -Ca.10 cycloalkyl-aryl or -Cs 4o
cycloalkyl-heteroaryl;

-W- represents -CHa-, -(CHz)z-, -(CHz)s-, ~C(H)=C(H)- or —-CH>-C(H)=C(H)-;

X-Y-Z represents -C=CR%-NR’-;

R® represents hydrogen, Cy.¢ alkyl or Cs 1o cycloalkyl;

R® represents hydrogen, Ci.¢ alkyl, Cys alkoxy, Cs 1o cycloalkyl, -Co.s alkyl-aryl, -Co¢ alkyl-
heteroaryl, -Cy alkyl-heterocyclyl, -Cs.1o cycloalkyl-aryl, -Cs.10 cycloalkyl-heteroaryl, -
COOR'™, -OR'2, .CONR'®R"*, -SO,NR'?R"?, -COC; alkyl, -COCa.1o cycloalkyl, -CO-
aryl, -CO-heteroaryl, -COC;.s alkyl-aryl, ~COC;.s alkyl-heteroaryl, ~COCa.1o cycloalkyl-
aryl, -COCs.qo cycloalkyl-heteroaryl, ~SO,Ci. alkyl, =S0,Ca.1o cycloalkyl , —~SOaryl, —
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- SO2C3.10 cycl oal kyl -heteroaryl (wherein Rl2aand Rl3a

i ndependently represent hydrogen, Cl45al kyl or C3.10
woyalspasdyl ); R3 represents G .6 al kyl, C2.6 aCkamryiod/014076

C2.6 al kynyl, -G 45 alkyl-C3.i ocycloal kyl, -C0-6

al kylaryl, -C0_6 al kyl -heteroaryl or - C0.6

sglafe){eogg/ltkZ&é?gﬁmwlkﬁléi%?n%%dr Y 310 cyegy h&yl -aryl or
195%1‘65{@ he@@oﬁylﬂhké’ﬂeﬂﬂkw and Rf¥? mdependently represent
3I | kyl - het erocycl yl, -G 45
il LS e !
ch‘,&ﬂl’@ﬁ@nlk%/@wh% i Genaenisl Ga: abVRi e Bt weri?'%%'by?‘ﬁ}ﬁ alkyl-
aryﬁSCJ, 6 alkymiete!bdnyl orG Oo 5 alkybﬂleigrlocmlx);
R"' PR Rdrd éH aﬂ@l‘tfh@élkéiﬂryl Ty algiyer-Ganadycioalkyl, -Cao
_ ?(gga@_ag k% kg I'E r%? ) é%g@]’?(ﬁlc yl C1 -6 alkyl Cs.10
cyqﬂzpﬁﬂd/l C@(oma(mgammammq@w cycc@ er@@ll H19&Y° ongrheterocyclyl
& |kw3@1§awkaﬁyr Hetterooatyy-aryl,-Co{ RREryldetegoaryl, -C(R°RY)-
&f@h CONQ%I‘S l:;l’dfdml@i Clc:Q6 Sikaldag), 5 aIkyl -Cos alkyl—
Nmyg.-o BN b e vt

C(RIREpEnsl ety Hyeteropyaid efbs awr%en alkgl-anyl, 2P 10AKEGO-Res %!hxfl
hEterd Qirh-@fze wikiIh0 1) ¢ alkarheteroayayh t o which they are

Rgrah 5@%&@8 ggﬁt 418 ML%' kolyl 8F RNBHERORIEINEF with the

n repr sent hydr o
carban q@f{o wiigh (tjweequ{e 3&@%% “RGY ql%%léytl ngﬁer{erocxclyl
gtdup; ni trogen atomto which they are attached may form
Ra aﬂawq}%@eﬁ@éﬁtnlrébregem ey eoge,at ylalkgt, @ips cysteaiigl or Raard R

%Hva%lttje gﬁrgger?e@‘rp%)l RO SY %Léjgtltéa‘rle? %aglqeﬁn Wrd@@n

By-'one’ 6r- nor e
cnaﬂamhet@mw QYAUP; C243al kynyl , C245al kenyl

whatenCddia @JINnyaJkeGSLI45Iaj/n§/d)aw cymmg@apamay beamtlﬁ@ally substituted
b&é@?& g Y4 tg'6) @Qg@%@  CreiiHASAl dghnyI0 Cy.5 Skl i o5 alkyl,
Ll R el sy <o
NRT&/ éwiereiai RP andyR” lnme@ﬂe%ﬁyyﬁp'@ﬁew&y Fsiepcy yq ¥ 6L gew
cV‘élMalhﬂ) giupgnmdl y substituted by one or nore (e g. 1
vi]h%lr %i%é%loﬁéy{ép bplgégr’rogwl %%ui)s n@a@ﬁ&%ﬁtronally substituted by one
arpose €F<9n&/ éﬁ&ﬁ ké\ﬁ%}p gi/ﬁlc)rlcg ) ygﬁlg%)& talkoxy oxo hydroxy Cis
dl@mz% alkyNRR SEORRENY] - ArHONFRYZRR IO s@@@rﬁ%

@ﬁé -SO S RZMERS 2202 BlkyI-NREARE| kil a@-yGOl@&eéllkw br -Cis
e A RS e g

1cOYAIQRHy or a pharmaceutical”™ acceptable salt or
cﬁ@lpratread:mwtyfaccapieblbfsiatt ocentypria tseqthi ch may be
ment i oned are those wherein R5 represents hydrogen,

3 4:%'8 Eiéphn%@éah H@Séﬂeorg%%ﬁ@é Eylentél)?e(\gﬁer%%

R c;@neaemylhyﬁ@g@n Sareyalky!, (z atgnyly Ce- @ah@l CgeﬂngyC&ﬂa“‘y' aryl,

hetétodll, C&p& ARyl ey h e, eakkglrryelteroanyu -Gy Icpgo@kyrang or -Cs.qo Cycloalkyl-
% C145al kyI C3. 10 cycl oal kyl, aryl,

R regrresén hydrogen 81| eke}fkyl 61’.[,3 10 Cyc'loalkyﬁ aryl, heteroaryl, -C4 alkyl-aryl, -C1.6

alkyl-heteroaryl, -Cs.4o cycloalkyl-aryl, -Ca 1o cycloalkyl-heteroaryl, -COOR™ -OR'®,

-CONR'®?R'™ _S0,NR'?*R'% -COC; alkyl, -COCa.1o cycloalkyl, -CO-aryl, -CO-

heteroaryl, -COC alkyl-aryl, -COC;. alkyl-heteroaryl, -COCs.10 cycloalkyl-aryl, -COCas.

10 cycloalkyl-heteroaryl, —SO,C1.¢ alkyl, ~SO2Ca.10 cycloalkyl , —SOzaryl, =SOzheteroaryl,

~S0,Cy.5 alkyl-aryl, —S0,Cy.s alkyl-heteroaryl, ~SO,Ca.1o cycloalkyl-aryl or —SO2C.10
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al kyl - heteroaryl, -C3.10 cycl oal kyl -aryl, -C3.10
cycl oal kyl -heteroaryl, -COORl2a, -ORl2a, -CONRl2aR13a,

wo3WANRIAaR13a, - COCl45al kyl, -COC3.i 0 cycl oaPkyIEP2004/014076

-CO aryl, -COneteroaryl, - COCl45al kyl -aryl,
COC145al kyl -heteroaryl, - COC3.10 cycl oal kyl -aryl,
COC3. 10 cycl oal kyl - heteroar I, - SQ2C 6 al kyl,

CSGBélkyIJJ&tmetyOMHeyéln R'* 280 R rwdlependé?@hepreseratrfwﬂrogen Ci6 alkyl
, - SQ2C1 al kyl -heteroaryl, -

%%EE?S%"E fmﬁxgﬂﬂ@téﬁi Gap 9 G kP e AU G AkVH-Cono
ayalgalendentaliyl-pep resedkylhetarergor -Cis alkWyetespoyclyl; aod
Rf‘ytebmaé.ktglh»dro@ed drGonallyrsebstittiied @htd alky) 104 Saybletikylutst
Qg WY er%&i’* &Serb}ﬂJ(yl 0(332 ﬁ"@@wa‘ﬁ( ok %g C§310Q:ycloalkyl-
YaPRY I

-hﬁsfogm@fe?'w s AR hetfroabi Chs alkyl, -
ca FEROCONG-GubsydlaalitybdCe @kutSGhs alkﬂS-Qa@ a&svbNBd? (RaR" -Cis
My 1-C WﬁCQ@élkillvarﬁei(ER Jdox bikykKetérbadl, KE{REB)- d;p6 alk3{:

1-6 alkyl-

h%Y&rbﬁ@K ?lﬁ c%% g;éfgklo A Yé1 gad’qul -O- %ﬁalﬂﬁ hEYFoA9I Y.

%1%9 @Ffte ReYR¥ A, | | C(RaRb) CONH-C * al kyl, -

FRS)in @IeFd @3tlyi repregertdatifogien, C.Glalkdl Gayb eI@lkyl at RYand R
he’;\4 Wil mb"ﬁﬂ en afdnReRMick theydrk ¥ttacedRaRRIm @hdterocyclyl

(ﬁ %aﬂgryl RaRb) - C0. 6 al kyI heteroaryl

.6 al kyl het - Cl al kyl - O
rﬂR@alsa?a ltueni@%ra K 6;0'33%? o, é% R%e‘? eF%eﬁ Rgang R, R, R°

mblﬁf’lmcl@ieﬁh*e al rayre- (Ia@t érooys) I)dlqgeanm Mk@(ydlaﬁﬁﬂ\o cyano, hydroxy
e 6|
I B e el b o
TG Whi 8 t hey are attached may forma_

whereip saidaryll hejewapy! onhrierssyedesoupsis & Ru&ieed RSmay be

oiphkwéllygubstn&edfoy iBhe oRhord®.g.R4 2 dr3) C%alkWhalEﬁ&ﬁl,—CFs

BL#e @Fbg@ko@‘: ;lelk 'é‘zc'a;%%% OamiR, JRIC kS JRTeoR, -
@1’3 "Ry icghs RIVEN Rt S B0 e ﬁ é%ﬂyf?iﬁnt hydrogen,

Gre piobentsb grisieajien), -Gk alil-yC mlkmcl@atkynwbar Rydrpxy groups;

orAhhahRaciUlicaR dcastible sBIRbESSNALY khepéorhet er ocycl yl

groups of R3, R4, R5 and RO may be opt| onal |y

substituted by one or nore (e or 3) Cl* al kyl,

Ths! %@’éﬁ:xyaﬁﬁsas uggsHEreinyas 2 Ql‘i?up ar ﬁ@ﬁ? of the-draynciefgse to a linear or

b@iichal lsetuydted Aydrocgrbary groop confiaining f{d)dﬁzﬂﬁ:@eaﬂqon -atoms. Examples

OFQNEQ&BQ m@%de%érfﬁg eé#ﬁ? 2R3 pliMasp ﬂ(l E%%;y?ﬁ% sec butyl, tert
b&% o%?rﬂﬁl ')SOgenttﬁ ”%pﬁﬁ}ﬁ-‘/' %r@%&gﬂ'ﬁjpe ‘C1* al kanoyl or
hydr oxy groups; or a pharmaceutical® acceptable salt

Toe terod \Gat, elkehyr axodsed Heeeith esfons't€0a.liead drybranched tgédcarbon group
cBﬁtra?le{b & @’rrﬁ&‘é%%ac%rw &o&ﬂb Bms%rnﬂtl‘ﬁvﬁgfﬁ%ﬁ?‘x ty &arbon

|ne or ocar
AT SATRIETT A STEBPS BB Gy b RO PR nhHIP. Raiasber hexeny
agd@mp@@ﬁnclude met hyl , ethyl, n-propyl, isopropyl,
n-butyl, isobutyl, sec-butyl, tert butyl n- pentyl

T'h%cg&‘?rp‘(?’ .Kal ﬁﬁ”pa%rl}s%h thehthe?fé(IJs t@ggnég}ecir bﬁ'é?\%fwea- Hgdrggérm)n group

BBl AR G RATHTRIS RS PR hBYied BPMgipy carbon atoms.
Examptes-of sutfogrodpaiincleide etiysylaprdpivaw.i mdyrivt, pentynyler yiexynyl and the
lik@r bon atoms. Exanpl es of such groups include ethenyl,
propenyl, butenyl, pentenyl or hexenyl and the |ike.
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The term ' Cx.y al kynyl' as used herein refers to a

I i near or branched hydrocarbon group containing one or
waonns/osgrbon- carbon triple bonds and havi ng fr 8OTEPR@®4414076

carbon atons. Exanples of such groups include ethynyl,

propynyl , butynyl, pentynyl or hexynyl and the

like. The term'Cx.y al koxy' as used herein refers to

TR tern® Y alkoR el usgd BeRiNMetare ita1axOyC,al il gictipagherein C,, alkyl is

E?leﬂ&ﬁjhgl%f 'EQamEPé@'BPES& Eu hBugE ﬂmx&n&th&ﬁfé propoxy butoxy,

opoxy, OXY, pentoxy or
\éhﬂ%é(a”‘#ﬁ G‘@rm Cx.y cycloal kyl' as used
herein refers to a saturated nonocyclic hydrocarbon

'I'Heﬁ@rn@fcx>§ cwoawk;ﬂ aerstm;@d et refépsanal sAfursted Snid cglio Wpdrocarbon

r|n§ 4& & }fb% oﬂ%rtﬁﬂ% E)@ﬁ?b%socg?%g %ro%%ﬁgin%%gtcxklopropw cyclobutyl,
Wﬁ'@p?@)’ln?y %YCWQS@PWEWWC §C*ME%’H}/ hellk$n refers to

an unsat urated non-aromati c nonocyclic hydrocarbon
'IfHer’cGrn‘i’fC X cﬁl&oeYlké"r@T *é@ rlhséc'i ﬁ@ﬁ‘éwﬁ%f&é“td“é@%ﬁﬁﬁa% H¥ALRomatic

TREHy Gigd io§ i s RorE <SHigBitG DoficE e carbon-
cgfRandins 50 6 ﬁ § gmutpé%ygq l&@(ﬁ%’é\@?gpﬁﬁﬂ @yslobuteny),

dyclbpenté'me dyerorrexdmyl cg@a;ﬁe;ﬁmyxhsmyclmcmnw areiftee kd.o a
fluorine, chlorine, bromne or iodine atom The term

TP G KlogBn | dhutrel L tiin SRS 6 PB4, GElor e Lot dedne atom.

atomis replaced with hal ogen. Exanpl es of such groups
Thecktisl Ehade,{QéKk?lt by Lised tidréinuefeandtang), MKyl Hrdubl asaictinédbiérein

vﬂféﬁjelf\ I%?Iela ?oagte&a%m egf?éeé{ wﬂh lﬁ%?&éeﬂ a%ﬁff% ?flsuch groups
s PG AR S

hal ogen. Exanpl es of such groups |nclude

Theftbind HaNBE,  akyxyP s Uséd hatemOBRI S CANaké&Ryrbik8s hdféf defined
\/\‘ih%?&h a?[e%gt o] %B}ﬂ?‘cggp ré%rﬁ é;r gﬁac&ggﬁﬁ ?la%gg?—éxa?nples ?f such groups

nonocyc
inclide 'WOWPWQXY Qr tﬁf"dﬁfﬂ'i"'ﬁﬁ‘oxﬂﬁ‘ﬁﬁleég‘eof such groups
i ncl ude phenyl, naphthyl or tetrahydronaphthalenyl and
THaRerm ‘égl a@lﬁseﬁl%@m haéeroaresl,, m@ﬁoé&%%jom&ﬁl@ h&cﬁf)@érﬁon ring

WiBrER AL BB Qe ST ETAles oetiRyRg A aenyt naphiny
on éateahyarioparhtBelpev eed the llé oxygen, nitrogen and
sul phur. Exanpl es of such m)nocycl ic aromatic rings

'l*h@%Mﬁj‘F\efé?bfrZWES ué#f I?’ rein nﬁ’éfﬁﬁé?*eéf }'nonocycllc aromatic or a

NSRS 0 flembsTed MaRyY gfom %m.caﬁ 3G T fes hsteggpajpms selected from
wmqmnmpgpg land gylphwwExapWe@fo Isy¢ch mepecyeiicigitomatic rings include
tHIER &fn e, ﬁuﬂazamf@i'rblw kriazBWT, itétydzolyt, ithRiak syl oxetz@tyr HnREIONI,

53(]@ 136%%2P1'§f<%|'69££@n %laﬁ%%glxlf P?{%ﬂ&laéﬂg?cf ;S))frfnﬂgﬁ pyridazinyl,
pqtﬁzmyk RN tﬂ%@iﬂ?tﬂ@w Fand fherbiei ﬁyrmp %Piﬁmivm aromatic rings

inchytet qumalidyinigbquinolizgl, gUInazcﬂloylndthalmﬂzpﬂendioylyd:mnohnyl
phiH&RZrRA, %bhthVWW%d’dlyl .eyihuaynl azewd(ﬂﬂhﬁ@wzlnw fdlazolyl, purinyl,

e r‘é’hg o ey e BERRATaY Gahoteny.

beazYImIdsERHE BpRFoxarRlY|ZRRFPIEe ¥AZPIYI, b@@ﬁqtbiaé@vlhbarz@ls)ﬂthlazolyl
bbemﬂmdol&kbéryiqthla@azﬂmIanamhealzkrelyI and the |ike. The
term' heterocycIyP refers to a 4-7 nenbered nonocyclic

[ 1 ere clic ring whigch
g et helretyHE relatto A Monterert MontSeli B O3 G5ad B2
mpembered bicyclic ring which may be saturated or partially unsaturated containing 1 to 4
heteroatoms selected from oxygen, nitrogen or sulphur. Examples of such monocyclic
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het er oat ons sel ected from oxygen, nitrogen or sul phur.

Exanpl es of such nonocyclicrings include pyrrolidinyl,
weazeadsiodsnyl , pyrazolidinyl, oxazolidinyl, pipePCUERZI04/014076

pi perazi nyl, norpholinyl, thionorpholinyl,

t hi azolidi nyl, hydantoinyl, valerolactanyl, oxiranyl,

oxet anyl, dioxol anyl, dioxanyl, oxathi ol anyl, _ _
riagsuniiuae lyrrokitinyhi szetidinyl dpyngahiidingl exsaolidinyl, piperidinyl, piperazinyl,

rr%cﬁ%ﬁcﬂiﬁglﬁjfh@é%rﬁgaﬂnyi, @Hi@z\tfﬂﬂiﬁ?%ﬁ boinyli atalerbIgEtaATY oaelyl, oxetanyl,
et rahydr opyri di .
SSRGS o ot
ditiydroppeanyl. tetephygrapyanynigle rPFPMi'Q!“VEiéF?&Yé@PWm@U&’h
tétiahy@iotiioptiengss tetabldrdthidpyciyl, diszeparyhiazdpanyhghd the like. Examples
oﬁ@ﬁ@%"sﬂgV'“%@H'“?%?*P?EWJ}%‘%?";%"ﬁY'ﬁ%“f"‘Fﬁbﬁ‘aﬁﬂﬂmﬂ?iﬁ'E“Eé'é2’3’4'5‘
bRy e e e S TR e EPLE g IRE, ¢ '
i ntended to represent any heterocyclyl group as
Tgl@fté'farﬁﬁ‘ﬁlit@@@hi @oMfainiy aweroaydld iglintéridedge Eepﬁ?mﬂ g?y heteRr'5<)cyclyI

-B e -Wﬁgﬁ = referably,
%éﬁﬁ%%%ﬁ%édﬁéﬁﬁ%geﬁﬁ%@Tg@?§§' (éﬁ&gmnéthyl, et hyl or
i sopropyl) or - CO-6 alkyl-aryl (e.g. phenyl or
Frefiemply), A-Boemesandd NRB3Q-d . 6 al kyl (e.g. methyl,
ethyl or isopropyl), nost preferably nethyl or ethyl,

AR B B b Ge E IR Al @ BRAGIIING ofisBbroy) or —Cos
aﬂhyi—erygeea-@hamﬂ@rQ.enzr-y.l)eméreame ralpis Cr-o BWSEG: S Iyb A

isdpedpsh)atoyt pre@ratypmethyhorsethyl despgeiallomedy).. 6 al kyl
(e.g. ethyl, propyl, isopropyl or butyl), nore

referably ethyl. Preferabl represents -(CH2)2- or
P?ref‘é(%y_,& p_rgs%%obﬁé?%rpgﬁ foral y(ilZ) 2~. Preferably, R3
represents - C0-6 alkyl-aryl (e.g. benzyl) optionally
Rybfesdbly, wtrepreBgnte Deordr, miovepreédralge0. at ons (e. g. fluorine
or chlorine). More preferably, R3 represents
uns%ﬁitiguted b%n yé. Preferably, R4 represents -Cl1-1|
Ryeterally, R deryesen ?16 098¢ pyl , 1- et hyl propyl, butyl,
3-met hyl butyl, 2-ethylbutyl, 1- propylbutyl,
FrefRrabiyTeChrubrosénts hydro§erlbm®Ldvikynexy. etlyl, propyl, isopropyl or butyl),

1.1, 5-41] | hexyl) optionally substituted by one or
rﬂ%?ééﬁ%%%ﬁgﬁn%é.g. 2-fluoroethyl, 3-fluoropropyl,

2,2-difluoroethyl, 2,2,2-trifluoroethyl,

Ryefdrably, W frépresants Byh)-cor -(H)8;(B)-3moenprefdrably by ) |
Cl al koxy (e.g. nethoxy or propoxy), hal oC'e al koxy

e, 0.2, 2-trifluaro Xy ). or,. - S- O . d -
et R réadebents FET BRI 8 beriylyoptibhal Sibstitedby pre or
tywe hglogpn epung (e o Mlupiineer,ahjoripp) iMalPrsferatlys Ri fapresenisy
WRebsiitute®benfyl. al kyl groups (e.qg.
2-nmet hyl - 2- propen-1-yl or 3-nethyl-2-buten-1-yl);
- C3-i,0al kynyl .g. propynyl, butynyl or pentynyl)
Eﬁ%%%ﬁgﬁ%veéﬁﬁéﬁ?tuted by one or more Cl al kyl groups
(e. g.-Clulaligil (g athyl 20rppdplrmethyarppy!.-odyl, %}W@wlmg)rlk%rethylbutyl, 1-
drép\@butyly 8,Baneibyibutyt; YIcs-eimstiyihexgar! 10hsstythethylhexyl) optionally
%géitﬁ{éﬁ% y%ne 9¥r?clr§ ﬂgfoé{an (é.é.' N drOARGAY B-f18bropropyl, 2,2-difluoroethyl,
%lcyq oh yl) _opt]on Ig uhst é ted q oﬁe 81 gore
Faloueresny, 3.8 HHGIANOPROT 8 24 pyrPantatiiorapzny)) Cis sikoxy (e.g.
retthgky arprppoqyy| Helas.s atk2xs (ead KA gtirifusrepthetyh gina-§1.s alkyl (e.g. —S-
HERYIPSS-etiyP ol Os e gRiuseny! (e.g. cycl opentenyl);

-C..10 alkenyl (e.g. propenyl or butenyl) optionally substituted by one or more C.
alkyl groups (e.g. 2-methyl-2-propen-1-yl or 3-methyl-2-buten-1-yl);
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-Cl alkyl-C3.i 0 cycloal kyl (e.g. - Ch”-cycl opropyl or

- (CH2) 2-cycl ohexyl); -C0.6 alkyl-aryl (e.g. benzyl or
wohersys3oiept i onal |y substituted by one or norePOBIEDY®A014076

(e.g. chlorine), cyano, haloC .6 al koxy (e.g. -COCF3),

hal oC*e al kyl (e.g. -CF3), Cl. 6 alkyl (e.g. nethyl),

Cl al koxy (e.g. nethoxy) or -NR22R23 (e.g. - N(M)?2)

gr OUPS;.10 e@ﬂﬁ (abkwopmﬂ erubyanylor feahypy!) opw'ww@ﬁ@tw by one or
mor&d2; BH/ 1%n¢e‘ﬂiy‘?—2§6rop@fn t-yl§H2- i soxazol yl)

galt IOO s1gf Ky, 1 uéy% ﬁ ?@? I&{u o)goéygloﬂ%%grohgy@f}g%ooctyl
trigyclodeayl gbbl@mkr’pr?yl) aptiopallyyubstiutgd byongpr mere B?'%Q?') (G-
IGarirdd) @MIKW(@Q rﬁéﬂmlo&wl cgrmmmﬂs ); or-Ck Rl @aNetGr3l) geoups;

cycl oel kx clé &‘[y cycl ohexyl )

K r I

(e g- He}g Eﬁg'&ﬁﬁlf}?@g’ ¢lt[|§f§ %}?)%IPTe
or ma@@ae amylanm g(leengy! arehRnY!) oRjiopalssu PP‘é'feéirtafocPf}ﬁ orpgaore
b Nehemall e hhe, haRiD, g sloky (gl-0@E,), hateChy blkglr(e.g. -CFs), Ci.

6 aﬁ&e@% ge}‘t‘ﬁoyfl)h b hglk‘f@} f %n?%tﬂ&lys Br N’R \g%‘ Ey— I\ﬁe)z) groups;
pr ef erapiligyHigt eéﬂ%& Elylpgrﬁzglg% )Péf &g n z-thleny?or CHy-
igexazayly e;uuonaumslmsdwtmrm ergnaere halegen ayenei kaioCq.s alkoxy (e.g. -
o¢1£3 ) URRSE. S 6YPlets -EF; HRNRFOSHANT  RelkgiNe.@methyi or ethyl) or Cr
a@ﬂ@ar gaceut r&% cept abl e salt thereof. The corrpounds

I g 9EAR™f or m aci d addj {1 on salts ther
It w-ERBI-eppHeeracysioakd(e goCBR MOy ephDh
sal t sCef, cytiealkgvgoguords of fornula (1) should be

h
n‘g’)‘q‘ér nﬂéckghﬂ %kero@fcﬁ@ gét;%phpgf;ﬂgsn/t w oFf]tgga'lejﬁgg’?’elﬁlitlggdl Ib\r/1 one or

sal t h

Jyeg "PH¥%e described in J. Pharm Sci.,
1977, 66, 1- 19 such as acid addition salts forned
PM;kFBUIWW@&G iR indepengealy cepresalt hedrogemyetbylidr togettes with the

CE c% AT dRRn tﬁ'év é’r@%‘ﬁgéhemﬁﬁﬁ Elg?rﬁa?%"tc%lgﬁexyl group, more

RO R it et i U o e ES

1- hydr oxy- 2- napht hoat es, pal m)at es,
Prefehad %éMbBLhﬁd%adc@érdn@-tb@hé@ﬂ@ﬁ@hpﬂft@u@ﬁs@amples E1-E90 as shown

bfﬂdﬁbg ﬁgﬁéﬁeﬁﬁ&{‘l?ta@éeptgﬁég% fS trifluoroacetates.

I nven S Wthin its scope all
possi bl e stoichionetric and non-stoichionetric forns.
Theecoapopodsoffomfulé @i oan @t lapidragitios spiteiherand. itnvill be appreciated

tﬁéﬂf&t @e ih AR AN BB sEltY SittAd bbrﬂﬁoﬁr@’s'ﬁf fahila (1)fshould be

%ﬁﬁ (Eeéj |ca?1H agcc?;ﬁ@tégt bgﬁaat}lé éh&rgwa%gut}/c?wgcceﬁta%e é'aa?tsml?be
appaieshiodhese skdllesdn (e arandinglude (hpsgdesyriogd if ﬁ’haé@ Sci., 1977,
650 NMPIQuaEtS ascatichadditian sedts ifarbled vatmonorganioor sglanierecidses. g .

%I Sp EhibriGe, %%%bm@y lgg@h%s ﬂ{ongl]e?ceé Ia)CG%ﬁ@s seRafhed, eirates,

ot LAl 1SS an e b SAreR. ety LRy JoRRdegphoates,
nalrecaies testhaiasoipbonates,ar-ivkeaastiphonaios; Darighalergsaiphonates,
fb@ﬁdté@bﬂﬂﬂtﬁ@@@d&ét% Théhesbnt fneestin isdledezolithimits seope all possible

st&%lﬂ&g@??%a § nﬁﬁ@%@ﬁ&ﬁetﬂ@%r%om the other by the usual

I'ven 1somer may be obtai ned by
stereospeC|f|c or asymmetric synthesis. The invention
Tdesconmouadsief fooneayl) maytberpsepated ivrargstalling e nangergstalline form,

drideft eRktalliBe &hay aplichallf BEBOVAES, €§. as the hydrate. This invention
includes within its scope stoichiometric solvates (e.g. hydrates) as well as compounds
containing variable amounts of solvent (e.g. water).
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formula (1) are in the formof a single enantioner of
formula (la): R3 (la) The conpounds of fornula (lI) and
woeabdspssgmns sol vates thereof may be prepared byPCHgEP2004/014076
nmet hodol ogy descri bed hereinafter, constituting a

further aspect of this invention. A process according

to the invention for preparing a conpound of fornula
ddririndtngfoundspf forasia (k) aje capmbte of @xiatingimmtenadisomeric forms (e.g.
dﬁé%gé}gérﬁ%&'énh eaRtiomérEiLand the YavehtiéMxihdsA0 cagh oV Beed

e

B R R B rare RS e
stavenisomeria farmas onbsseaGked @ieniar te other RynbBe ashalmaethprp. or any
givenasemarsmalehe oistdinab by eteresspebific pr apanmelgc aythesinutiae invention
agsfoc%ﬁéﬂmltgaﬁ* )a%l‘(l.’)ﬁﬁ']é‘r’% 6 AP EkiireS tekd of erratdrybiat doboRhds of

oun r a. ORY- z (I rein Rl,
f‘PfE}“'%), afyn ﬁ1,e farm EFW'n © %m'a"fraﬁ’é”\a@agp ‘i ned above,
with an appropriate al dehyde of ketfpne;
deprotecting a conpoyund of forjiul a
prot ected; and 1opt[gtfna 3
i nt er conver si ¢R)pfconpgung I
conpounds of formia ~ape the cBRpoutd of
formula (Il) is an activated dérivative, (e.g. by
activation of a carboxyyzic acid to an acid chloride,
m xed anhydride, active ester, O acyl-isourea or other
speci es), process §a) typi cal(l conprises treatnment of
Thei ampoundsaefddrmda (Iyand satsdndsolvatesihereo{ gy bapigRgred by the
MéhodMbdyedesdritfed hdteifBterCosstititing adirtten aspdd oadhisGnearntion.
(Ed. Patai, S.) Suppl. B: The Chenistry of Acid
Derivatives, Pt. 1 (John WIley and Sons, 197 .
Ayprocess asserdiig tﬁ,thwn&eoﬂqnﬁowsgeﬁw SePROHd i pupnich
oampuipss:( Ed. Patai, S.) Suppl. B: The Chem stry of
Am des (Ed. Zabricky, J.) (John WIley and Sons, 1970),
73 ff.. The aci f la (1) and am ne are

(E)r ef er?%"g'ln? %‘3@3‘&‘102‘88i°#°?@gﬁéﬁ)esence § an activating
agents such as
1- (di et hyl am nopr opyl ) - 3-athy haodi m de
hydr ochl ori de (EDC) g@ﬂ%
(HOBT), or O (7-aza r\i

X

\

of flornulla (1) to other

a

(I1)
or an activated and/or optionally protected derivative thereof wherein R',R% m, n, A, B,
W, X, Y and Z are as defined above, with a compound of formula (lil)

()

wherein R® and R* are as defined above; or

(b) preparing a compound of formula (1) which comprises reductive alkylation of a
compound of formula (IV)
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t etranmet hyl ur oni um hexaf | uor ophosphat e (HATU) Were
the conpound of formula (11) is a carboxylic acid,
wonrosassiga) typically conprises the use of waPEI/EP2004/014076
sol ubl e carbodiim de, HOBT and a suitable base such as
tertiary al kylam ne or pyridine in a suitable sol vent
such as DMF and at a suitable tenperature, e.g.
bet ween 00C and room t enper at uPe. PRrocess (b)
typically conprises the use of SOdI m borohydyi de
triacetate in the presev 3 QFvent, such
as ethanol, diRrhLedonet e And 1|, 2-dilchl ol oet hane and
at a suitabl e terrp\é/r\at e, g Bet we®h oot and room
tenperature. In procéess (g£), exanpl es of protecting
groups and the neans ¥or; their renmoval can be found in
T.W Geene and PP.GM Wits 'Protective Goups in
Organic Synthesis' (J. Wley (BAd Sons, 3rd Ed. 1999).
whigrdia ' eRARE @, pPrAtB oYX anddpse andéfingd aboye, with an appropriate
afd’ghgﬁ‘é’glyl!(e%ﬁe%f tosyl), acyl (e.g. acetyl), carbanoyl
enzyl-oxycar bonyl or t-butoxycarbonyl) and
aryl al kyl (e.g. benzyl), which may be renoved
(bly dr slepritectiog aspamrsyes of fpsnglagy wéwrlé pratagted; a@simlona"y
tRatehfd € ami ne protecting groups include
trifluoroacetyl (-COCF3)which may be renoved by base

oot Rano6s Bt hhuly € b B ot 0
t-butyl dinethylsilyl, which may be reaned usi ng
\Whé&BdRe EoBuHIc forbritha @M & sctivated elerigdtivaciedy. dyclotiagion of a

éggtlﬁafl)(&lgcoéc?@ﬁ e4d &%l&) E:hIBMH, %%qoéﬁn@gﬁ&é %C?Ye @st&l @oéé'gﬁi%ourea or other
S(pgyleﬁ)a9rq§gs§)(gf) Hegady c%pr@sgm?ﬂ Iog1 said ac{lva(%ed dérvative with an
anmne(cog:mmos IVDA.; [iatfepdi Br iesTheu@renaisinee frusctiernal Goeyps (Ed. Patai,
EQE;S/' BNiThé @‘F')Hﬁﬁdtl?rbfA@)deérﬁ'bhm; Pﬁwqrmm Wiley and Sons, 1979), pp

G0 R A R e ROF s kPR Ag ‘98{795 (e PRl %) Suppl. B:
T GonmsbrioLAIaBR LG st GO IeY T 5, 70T 131 The
doiRofGoIMEHE(IHend meyind arequefeertiietatied dotipqueskncefof an activating

g&hca u@r (61%%16 é Ié‘mh%{a a%eé'iﬁyﬂcarﬁ&h'l%)lae hidrocHI&Ad) @DC) and 1-
%’ & fod %’%Iegz L&f' 30!-353@/ @’/\?’Qm i vat ed

ta’maineimllumlrwm pexafvowphesphads (HAkWes t hereof wherein W
represents - C(H)=C(H- O - CH2-C(H)=C(H) - nay be
f I
hgr%?fu? g rh'@l)?r‘&f&‘ f&‘?r;lffe? @"II%%" %ﬁ?x;ﬁ ie a|§f3 . t)&r F@?%&a ?nc&npnses
)@e af water §Q))1ble carbodn ide, HO u1t e base such as tertlary
alkylamlne or pyridine in a suitable solvent such as DMF and at a suitable temperature,
e.g. between 0°C and room temperature.

Process (b) typically comprises the use of sodium borohydride triacetate in the presence
of a suitable solvent, such as ethanol, dichloromethane and 1,2-dichloroethane and at a
suitable temperature, e.g. between 0°C and room temperature.

In process (c), examples of protecting groups and the means for their removal can be
found in T. W. Greene and P.G.M. Wuts ‘Protective Groups in Organic Synthesis’ (J.
Wiley and Sons, 3rd Ed. 1999). Suitable amine protecting groups include aryl sulphonyl
(e.g. tosyl), acyl (e.g. acetyl), carbamoyl (e.g. benzyloxycarbonyl or t-butoxycarbonyl)
and arylalkyl (e.g. benzyl), which may be removed by hydrolysis or hydrogenolysis as
appropriate. Other suitable amine protecting groups include trifluoroacetyl (-COCFy)

9
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Step (V) (RL - Y N (X) Owherein RL, R2, m n, A B,
X, Y and Z are as defined above, Pl represents a
weubisassas group such as G _6 al ky], P2 represeRCS/ER2004/014076
suitabl e group such as -COCl al kyl, -CO2C1.6 al kyl or
- SQRaryl, L1 and L2 independently represent a
sui tabl e IeaV| ng group such as a hal ogen atom (e. g
whidhanaynied reamalveddly hasp catsadised hﬁdf‘ﬁbllsﬁg%wt@d%hydf@%)’cn’m%tmg groups

M}EJ‘EJR)‘BJ@I Pﬁaée@@r&ﬁ)s SeicR Bis (-blitylayrpétbalsily, Ve iag ®8 removed using

[ﬁn%far mel hgd? Nl %%V{eﬁe) :%f afnoefcqqié&h(a\é)tnm&rga%tl& BPRRIEhIoric acid
osgﬂbgmﬂ%sm@%sgqhkqﬁ tgla gy Fyéqrﬂré'o'f"HR\ ﬁ’é’”g? esence of a
suitabl e reagent, e.g. DVAP and a suitable sol vent

P?H&EE 3@ ) A Bé Fé%e'&%ﬁ\ %n@erﬂ%hélﬂhﬂeﬁ:&@éﬁ’@%ﬁ%@&e@ures such as

ee%ppﬁ% Of(}(li@ o ée{H;cttl lTyEt |§R a(rb}'r‘%tlé ¥@[E)S?IR]’[IDX ester r’lyﬁroly&s
apridss berskfognatipnsarirempyal age |sgl@h9n3gq}@ﬁ EQr example, compounds of

fetiRs PyWheremenirderesénta —S(H =@ e ot eBpigC4iH)nG{H)-sumhbasonverted to
9\8 W%%Lﬂ% By w %\r&m Wi rbbroséMBLE@R]),Y oCRORL), S’d?yscatalytlc
N uctil on i%l

r ot ctln group using ‘stand
hyAtOB8R3|08 CoRpoUR eing ate group can be
|ntroduced by treat nment W|th acetic anhydride in the

nRSHRINES oPforraula Yl sHl& xavatedand ostionally prtéctidderattives thereof

vﬁé‘ril‘?v\/ Peptrgﬁ?s[ aé% 282—(2?261%@-2“8 nger ?aé& fPaccordance

vdiid ‘?f%ﬁwtf)‘ﬂ PAORASHY | hoal ide to an al kene, such as the
use of a m xt ure of t trabutyl anmoni um chl ori de¢
pal | adi um acet a #'i ort hot ol yl ﬁbw i
appropriate sal such ﬂas—l‘—e{—ﬁah ur a an
appropriate te 650C. Si€p
typically conpridges (,he s df sW'andard d ot ectl on
conditions (e.g. treat ment vv|Bth a suitable ani ng”such
as triethylamne in a sw%emeubbvent such as et hanol
at an appropriate tenperatlre such as 8 P®and
subsequent derivatisatjon of Z using stapdard nethods
(e.g. treatmgnt with allbase such as sodium hydrp
an al kyl atljy/g‘{age Ucleras sS&tthy| i odjRde_in_a_ sk
sol vent such as gyl f or mam de a%?&n;aap [ cf
tenperature sU?(‘:’ﬁ\a roomterrperature) LRV
typically conpri ses a shandard procedure to
conversion of a car boxyl ic ester to an acid! sué¢t as
the use of an appropriate hydroxide salt such as
['ithiumor sodiumsgalt in an appropriate solvent such
as net hanol at arn appropriate tenperature such as
5Q0C. In the casa of a tert-butyl ester this
conversion can be achi eved by the use of an

appropriate acid suchfas trifl uoroaceti egh o@n
appropriate sgl#e b as—arehborgmihan an
appr opri aje_t@enpe re such as 0 OC. X vat et

derivatives 0 X R, Y—7

Y—N
Y X
Step (vi}
(o]
( m
R )
Y*Z

10
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conmpounds of fornmula (11) may then be prepared as
described in process (a) above. Conpounds of formula
wORb)s/08kpasei N Wrepresents -(CH2)2- or -(CH2) 3pCmy2(0e/014076
prepared in an identical manner to the process
descri bed above except an additional step is
requi redi n which conpounds of formula (XI) are
whetkio @&t ed npAj Br X6 and &mre as ylefineei apoye /, repkeseatg|al sitable
g‘F&JHJédcﬁea% d fg%u&% ©20Epratarislarsditdttsl g ucioas FCOONSalRYUCITO,C 16

nﬁ%ﬁﬁafy&r 8”1 i”%épgﬁé‘ltn%g %BTEQ%M gmﬁﬁgﬁéka@m@ group such as a

heingRaGEIM 8.9 aP"%Qﬂn?bﬁ'P%Hﬁlsrﬁﬁ@isﬁ'i‘té@é‘ G5 iy gHeh as bromine or

iéchmgounds of fornula (11) wherein Wrepresents -
C(H=C(H)-, A-Brepresents -NR5- SO2- and mrepresents

ﬁ(;%%tpn?%f\xplﬁ Iglpqo r@g ?erpt\ecg%ﬁ gf %8 §i9 '&W {[\)}3 |th a onéo und of
formura (\ll)a)or e n éhenprrgenge of R§Ult§@|6 Yagg such ag ;éyng@e m the presence
A afsungsle ehaieat, anfd DRBAP epd aseitiise solseritsath as dichloprsethine at a

s%ﬁat% tepﬁ%oungé Syéﬁ S?rcfdrﬁt R%&gta,lel y conprises reaction

or mul w th net hyl
(chl orosul fonyl ) acet ate in the presence of a suitable
Sieys 6i) §pidallpsopprisesi the useof thealpgerseusbasdroming n theppresence of a

sfuﬁél‘JQ Bblvert-stich BYBhétRgformamidead laesuitabiv esthperatuie, asich as room
t@g Lalgmet hane at a suitable tenperature, such as
m

enperature Step (ii) typically conprises
reaction with an alkyl halide such as iodonethane in
Stae (iirteseally €ooiprises nirodition lohar Nsprotectng groupsising isiandard

&%9&9 Hp eﬂ%p@ §N 'a&ét@ie&gr%’d ¥ be MH6HUGRS by treatment with acetic
arnggﬁqc[%%léer %Fﬁ?f}_@e @ %lt?éﬁe s?lpl%ﬁt sﬁﬁﬁ'ﬁ? rp%dmg a?‘é’ga'ita%?e

terpetatuse, SMChIﬁ‘SéOCPr@é@’éIPﬁra ®pared by m xi ng toget her
phosphorus oxychl ori de and di net hyl formam de in the

éﬁ W;{gf&fy c%nﬁiﬁbé%g |s?an§g|:dvﬁ8éeo%¥l§’(br g?%lltl%n of a vinyl halide to an
iy 7 05 5 By Srudhpr P BB B o el acotae
aﬂdktyd)rtﬂmlyldlélogmrhe wrﬁ mrmﬁ@ Yant sheh gy iefahydiofgrangat an

dpprdptiatectehpe fatsreciicaas 86W.um hydri de and a suitable
sol vent such as dinethylformanm de at a sw tabl e

nper ature such as,room rature

HSBROARISIE SRPTa U5¢ B AR ABRBlRsFL Pafdions (e.0. reatment
withne suitebtenaroihe auctaab tiefhlylamiae inea stitablenslising suchuashethgnol at an
dop ?o;#?a% t@ﬁwpéFbt@lé@U@ﬁ’ b BbEC)ndrsansstRiehBddrivhtisetioh iof Riugimg
5?{%’{‘%5?(1 [Hg%’%‘ é%g Peﬁr%eﬁﬂﬁl hoggabéé &cﬁoésvs%ﬁbrr? ﬁn’ld@ ém alkylating
asteahsyohias atipp .lc@eff) Pl%e@eat SCh A Sireetpy isEmamie 7tan
amccmriate(tplr@terammrewch aasodm &adpegaiireM t h an aci d such as
hydrogen chloride in a suitable solvent such as
&i o>(a)ne at a . . .

ep (Vi) typically comprises a standard procedure for conversion of a carboxylic ester to
an acid, such as the use of an appropriate hydroxide salt such as lithium or sodium salt
in an appropriate solvent such as methanol at an appropriate temperature such as 50°C.
In the case of a tert-butyl ester this conversion can be achieved by the use of an
appropriate acid such as trifluoroacetic acid in an appropriate solvent such as
dichloromethane at an appropriate temperature such as 0 °C. Activated derivatives of
compounds of formula (Il) may then be prepared as described in process (a) above.

Compounds of formula (II) wherein W represents -(CH,),- or -(CHz)s- may be prepared in
an identical manner to the process described above except an additional step is required

11



suitabl e tenperature such as 100C. Activated

derivatives of conpounds of formula (I1) may then be
wonrepasedsas described in process (a) above. Ceapmezadsg/014076

of forrmula (I11) may be prepared in accordance with

the following process: p | Step (i) P4 1 R4 Step

(ii) HO( " ) (XVI11) wherein R3 and R4 are as

ifl@hichedmpban® ismitde Hdparessdtagenatediptiabloestemivi)eThis step,

tf;f é’eﬁlg %fn:ngﬂs&f i

Rise §P§t ndstd trecﬁkﬂ

I Ses

i Ych a%tt?é?at&bﬁt with 10%

PRI &TEROIOR] 33 AMEORHE BUTISAR & PUTHHE NGB RSH 7 ppinano at

guuitabledempérature aigt iU, soI vent,

€. g.

et hanol

at a

sui tabl e tenperature,

reflux Step (||) typically

F?)” A %@%ﬁﬂe@@&s -NR5-

SR et o
$Qppad BhiesraseRigt XY A58 ORArePae {qgaﬁe Wﬁi’s thesfeligwing

ptaosessi ses the use of trlfluoroacetlc aC|d in the

presence of a suitaple solvent, sue o

di chl or onetHaane 5 Sl,ll t abl e terrper tur,fa e.g.

bet ween 00C a om‘? enpegat)ur e. /ﬁu | a

(1v) may !'fg,? |n—aeeo1=daﬁeev(§_i5 th 1 owm ng

process: R & ep (' St }gm\@ ROXX)

Step (iii) S‘f‘ep(lv) (XX (XXI)'@—HH nyYz(lv

wherein R, R, RMm n? Vg 7 d Pane as

defined above and P rep‘?“@ge"ﬁrtdge i ta | e ami ne

protecting group different to P4, such g0 i)

- COOCH2- phenyl . Step (i) typi caIIy comri 884"t he

reaction of a corrpound of forrmula (XVI1) in aqueous
oIvent e.g.

anmoni a i n ¢ he’ presepce of a sui}a I
et hanol %t\lla ,gw tabl  tenmpegatyre, €. 9.0 refl uxo When
plﬁeenéﬂ—st—ep

P5 reproesent s Li N
conprlmgs’«pg

of a suptab { -
sol vent, e.g. denethyIfornan1de at a %untaole
tenperature e. . betmwwen OOC and roon1ﬁ‘¢perature
Step (iii) typically conprises the use of sui t ddle
deprotection rjeacti ons as descri bed above for process
(c), e.g. when 8 (mepresents t-butoxycarbonyl,
deprotection typicallyconprises the use of

trifluoroacetixc acid in the presence of a suht abl e

o)
sol vent, such =S !
O\l |/N OH
op® Step (v ,
-——-———-—>
R R,
®, y~z
(XV1)
xXv)
Step (vi)
R5
% i
—
0o=p OH
\
X R,
Y—zZ
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di chl oronet hane at a suitable tenperature, e.g.

bet ween 00C and roomtenperature. Step (iv) typically
woanpriseds reacting a conmpound of formula (XXl PCWiEPR00a/014076

conmpound- of formula (I1) in the presence of water

sol ubl e carbodiimde and HOBT. Step (v) typically

conprises the use of suitable deprotection reactions

reraia Rer h IRY Xaland Z are gsrdefiesdaliaye, and. RY.repiesent®s suitable group

JUBR2E T8 Ny, COOCH2- phenyl, deprotection typically

conprises the use of a suitable catalyst, e.g.

pal l adiumin the presence of a suitable solvent, e. g.

Step é) tyaisalheeamaprisies apaftipp of  soppeyihridorpula (\Qyyithapeiby!

(BIEFoRgRshybacstate, in thegpresentenif arsuitablerbase suchassyritiablirethe

L UisBitatie %a BROE.q. BRMAIOHANS sQitai®EsHER s(A as
a VI )b an Xé/ I 0

g
AL hang 2t gyt Lot

ther c rcial,l
o0if: phahre SR RERRTIYE:
avai | abl e conpounds using standard procedures. As a
$tep (iheypiasp e6mphsest r’é@cti(dh;ﬂﬁtﬂ aroalkyl helide suehtdsusdgmetiackeid the
pig%ei%?g%?%ug%tfl Bééwélﬁﬁhvégtpg?%ﬁ%gjpggﬁﬁgﬁéﬁ@ Whé S&uktdble solvent such as

or, use as a
JimgivieEAEs Pt @ BuileBIeETRRTAJUIE SUEhas (7am famrrrabFe:
patients with di seases characterised by el evated b-

a8Y lif) YpicaKRdcotniRiced redidlidr withdereageénitprepR6@byl iriding @gether

" Rns: Hon Wt \ . \
eabiUs BRI el e P o (4 ok end o1l <ehip ivent
b @stdipetaylimenige alq guitelletpapersiure.ciuch e SRdnuf act ur e

of a nedicanent for the treatnent of patients with

%%6 gi_@g ilcglhﬁéo?ﬁdr%éé SERHGY with 8M kg Phdlie 30¥H 8 BdbEMEHS in the

ts, | furt | t t
Sesitee  paploE BEEL Py D o8 LTS s o
dimethyHermsmide pha Buitalls teaweiatyne sHck ag s EaReiaives-i sed
by el evated b-amyloid | evels or b-anyl oid deposits,

%‘%F ¢ lt{@%%@%oﬁﬁﬁpéé Bn éﬁ&@édﬁFé 128 coiesdbrilof WERBoRfiic ester to

ct an effective, amount o? . C ound of. .
RGN 4O P 107 U GSRp PRIyt ERGY Bf sqsum saitin an
appiropiate stleendstich asmethanekai@n appmpsiatedempreatirasual 9 AS°C
there is thus provided a pharmaceutical conposition

SR, R A ARG B gl B 0 B Bgion sy as oamens
Wigh angeid st A hYdregan ehiridsrin & uisakle sORALSHER &5 Fiskianegt a
tlitablattenpérabmy soctdad €808 Cs Activatedadryriveiivesdd pompowndsiaf formula (11)
rwé# theheBp&el ak Adsdibet PR (a) 88bven the art that

retference herein to treatnent extends to prophylaxis

as well as the treatnment of di seases characterised by
Gormpaunsts ab farmpladliil maks rreppres inAfIHancgepBne Lllowing process:

conp&inds according to he invention may be for ated

for admi ni st¥etil on nverti ent N68Y) _andug h _R*
I NWent therefore alNso ncl']hdes wthinits ff ’]‘
scdpephw maceut i cal crgnposlhtirams for use in theH OH

t her apy di seases characteri sed by el evated an)

b- anyl 0i’d" evel s or b-anyl oi &#eposits, conprising a
wherpmurRicaraf RY are rms|defifed almveang R/ sepkeseyite alsuifable amine protecting
&GS RR a8 thatdky&rbsl.vat e thereof together, if

desirable, with one or nore physiologically acceptable
diluents or carriers. It will be appreciated that
Blieg db dupicaly, sprapiisssite tpastonepla cararPUnd ahareiule (e with g
dmpound of formula NH,R* in the presence of a suitable solvent, e.g. ethanol at a
suitable temperature, e.g. reflux.
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20

anyl oi d deposits include Al zheinmer's disease, mld
cognitive inpairnent, Down's syndrone, hereditary

woenwssgdis haenor r hage with b-anyl oi dosi s of t heCcDEPed4/014076

type, cerebral b-anyloid angi opathy and various types

of degenerative denentias, such as those associ at ed

w th Parkinson's di sease, progressive supranucl ear

Siap i) typt@rlly bombrnémstaé uske gesuémblei depraiediodirédatisrs hedescribed

%‘6%( fdr ? Ee\}v Pﬁe@@s‘éﬁ%@bu‘l@@&a@bﬁil ede?;‘:%%ctlc;nh?plcally
ft? B

|seas

BIHEpF | otBcet i e Beesr bttt pheot such as
ommfaropneﬁxﬂna@@aaum%%teg@err@wrep P&pheiwegnSEiangd room temperature.
pharnaceutlcal formul ati on which conprises mxing the

n%&ﬂ'd@ 3 ﬁ:rmgférm@ﬁ%sbéjérepgrrem Qc&:‘réaﬂ@%tkﬂ hé'?d?l len@ process:

I pation Wth apeutic agents.

exanpﬁes of § oth herapeutlc agent s nay b
a%eky#sgﬁ}rﬂeggg?e as \tOrs ffﬁﬁﬁlaa /ELEET\
de

t et rlahy oan1noacr|d|he dongpezi | hydrochl or i
rlvgstlgn1ne) gamma secretase i nhi bitors,

anti -i nf Xdbnmat ory agents (sughk) as cyclooxygenase I 1
i nhi bitors), antioxidants (such as Vitamn E and

gi nkol i desor), statins or p-glycoprotein (P-gp)

i nhibitors (such as cycl osporin A verapam |,
tanoxi fen, quinidine, Vitamn ETGPS, ritonavir,
megestrol acepat &® progesterone, rapamnycin, 10, 11-
met hanodi henzpsuber ane, phenoth&ga@nes, acridin

der iarat Suchi a , (N b P
#%EREss Lpa4an H91§). The conpoun s accor di ngl tol
the ingenyi dRkmay, for exanpl e | at ed™f or" "
oral, veffaled, intranadsh, bd@ﬁﬁL teral, (XX1)
parenteral toplcal subl i ngual , \L trgthecal or recta
adninistration,aan@ferably for oral m ni stration.

Tabl ets and capsul es for oral admi nistration may

contai n conventional excipients such as binding

agents, for exanple syrup, acacia, gelatin, sorbitol,

t ragacant h, ﬁUC|Fage of starch, cellul ose or polyvinyl
pyrrohl d AL for exanple | act ose,

(XX)

Step (iii)

5

) IllHe c II@\ose sugar, mmize- starch,
cal ¥i. ghate @t dorbitol; lubricants, for
exanple, /magnesi um stearate, stearic acid, talc,

polyeﬁﬁw ene gl ycol®™or silica; d|S|ntegrants for
vehersin IR, RH & atnpn 54,8, o, X O, @saraly Pledre @S elefingt attoverand P° represents

t t a S

R AT PRI B i 8t U 2 R PeDICas et
according to nmethods well known in the art. Oa

Step (1) Wpicalypeananrises theragctisn af @ aohwotind af fofmulaXVIl) in aqueous
HAOMA & tha Prsense 6f a BlitableSsHRANS. @ EhardPaiE s @R8le temperature,
§§n+ ,ONs, syrups or elixirs, or may be presented as a
0ty product for constitution with water or other

SU|tabIe vehi cl e beforeuse. Such |iquid preparations

Vifagn BOrepadsentsoOOOTH spranyhdipt(ivesicalycompsisssitearsdiofig
AGOTCH,-SHinyax e r@serﬁ,@rd@ iatc@lta¥ bk, er@tchylgrﬁlnleug 98ifable

S5, DR A s 20 L Y ol et o

terpEP'alERat ed edible fats: emul sifying agents, for
exanpl e, lecithin, sorbitan mono-ol eate or acaci a;

saéw (.@qw&u@ c\é%h&ésetﬁe 4k bpéu.t%bé déb%t&é’c%n@@é&ioﬁs 95 'déécfrlbed
38&'%&% Dn%ﬁgi&),e%g Véh%pc% reBpeSg?tﬁ)h ugﬂxgtag%?nyll] (ﬂeprotéctlon typlcally

preservat ives,
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for exanple, nethyl or propyl p- hydroxybenzoates or
sorbic acid. The preparations may al so contain buffer

weabdaswssdifavouri ng, col ouring and/ or sweet eni NgCAFENE03/014076

(e.g. mannitol) as appropriate. For bucca

adm ni stration the conpositions may take the form of
tablets or | ozenges fornulated in conventional manner.
cHhfrisesHRURESf trflyioRjasetidecid Drthe bessedceast & siifadk dobveing sich as
o‘?clfﬁ’oroﬁ%ﬂ{a"ﬁb'yt Q%uﬁé’:ﬂé( f‘é?ﬁﬁé?é‘@e 4P B@Meteﬂrd"cbﬁﬁ%orﬁlﬂ&ﬂp&%ture
cocoa ter or er ycerides. The conpounds

according to the invention may al so be fornul ated for
Stap @n) ippighllysebmiptises regctinga sgmbeyngsofi fajnaua (X6K) with a compound of
f6ﬁhﬁl§lé (UGN shel prEssricerns datkr @anabteesam@ﬁeﬁ&md MOBMi t dose

form for instance as anpoules, vials, small volune

i nfusions or pre-filled s r|n or, in nmultj-do
%tem(\autmq;%lmpmﬂa@ﬁ hayes Oi;%@ Ie\%?cpir‘?}%Ct'oﬁH@aC“O”S 23 described
abonp Gwigroaess (cjag.gt wken Blrsprésentess CRAOGIdi-phényh sleprotection typically

HFPRES tHéﬁ?se R KATHHIE caRfyst, . ga%um @ theQRestid6 OFS suitable

Sé’ﬁ gl es m?%r and uefx?a%%% anttB(r%Ecr o@éé){ifya ?Lﬂ%p eﬁwﬁﬁ%@n%ﬁurce e.g.

qr@ﬁpeluwoaa?teﬂ PRYitaRie fpmperaiy 'ieeﬁrgaﬁprel y, the active
ingredient may be in powder formfor constitution wth

(Eorﬁb‘éﬁrﬁ@'o?fdfﬁlﬂlac(g? (VB?, QVI)‘SérﬁfM\ﬁl a@/émeeorhﬁ@ecm@ta%uable or

BYY ’CP)é S[q%%bedafﬂg’p &pin r%ﬂmglla}i%ﬁ?rﬁéétﬁ% qsﬁ\g s?arPJarJ) procgdures
i ndividual sterile containers or by filling a sterile

A4 Birihenagsepbi 0alinvgniion thersis thusqmbddersa camgound of formula (1) or a
Jﬁg%ége |'f:¥|| é@ﬁl@ sltan%r SURe m%oﬂgr aead é‘ﬁﬁé?Ha%@utﬁ:"a?
6

resent ed
RAUCHATYOR et g %&@E?P SR ClssrRRT R ee IRy VAR I B
dmyoid Gevets or3-aayiolslydepesitht , pr efer ably from 10 to 60%
by wei ght of the active material, depending on the

cggﬁrggh ehn%ﬂigr%s?&ft %t h%rfnv 'ﬂgn qﬁ(-:?‘rg |§éro(/*a8d g‘fﬁ&lﬁ’éﬁu&% compound of

iqrmila \(zlépya .phy%'wgglaéuaaccewb'w?h of pRvale eserleiBe granufasture of a
rdedicardentJor thb dreatmeyt bf pdtientsewihudiseases chanadtepsékby elevated 3

SthiTbib vl P& REH |o ¥Sifs. as a general guide suitable
uni't doses may % 5 to 3000 ng; and such unit doses

may be adm ni stered nore than once a day, for ex

Iareefurth@tkpr altpinalveraspestiihets impeovisiad %@9’“@6#@1‘%@ asﬁtyn%ﬁ efea human
drranimaltsebjecamm disednek ba@pierisey by gleeatdd Reamyoid Ueviets or@-amyloid
%&t s, t\l\mFEP'I SthBs CMI%EFIS%S a%fnlnnlgl‘éﬁhé £4di®R8mah BPmeaT‘Qiject an

Hfocutp FmoThat 5 ppeping &t PEpTa i e PRYS pYlcl st able spt o
gabfate theoaofas i f each individual publication
wer especi fically and individually indicated to be

orﬂ%%&%g;?éﬁt Byth %\EB t%eFé%?qu% nrﬁﬁw&&?é‘gharfrﬁ’aueﬁtléa%ompos:tlon

r epar
GogRRIieiNgta SAMAOUPSLTH AT %@rqﬁﬂ PhgTHCRUNER Y AsERRae S B golvate
thieoffor uséindthe deaininit of disddsemebarpctedsecibyleldvated Pranadqid levels or
Miatd)iofd ddddshg, to a suspension of

It will be appreciated by those skilled in the art that reference herein to treatment extends
to prophylaxis as well as the treatment of diseases characterised by elevated 3-amyloid
levels or B-amyloid deposits.

The compounds according to the invention may be formulated for administration in any
convenient way, and the invention therefore also includes within its scope
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4- et hyl -3, 5-di ni trobenzoic acid (comercially
avai l able from Al drich) (100 g, 440 mmol ) in nethano

wO0203/038915 The resulting solution was |eft to BCame2@i/014076

room tenperature overnight and the precipitate that
formed was then collected by filtration. The filtrate
was washed with cold nethanol to give the title

pﬁaﬂ‘ﬁ&deﬂﬂlcdl Bdpasitichs\ibi is2 ia ahd ithefab4f disedS dardderivbi o
fova Pﬁf&#ntl&dtlg\%egsxﬁ aﬁﬁlfbﬂj dog tcofn‘;ﬂﬁglhﬁ 'a compound of formula (1) or

ica ron
azP*IVF'E Sisaliporeplaplesales et vat&ﬁ/s?ﬁe étogefaﬁhﬂftc}eawmo%{@ne or
nfdd2 physigiogicallyaeceptabletdiyents onearrigns- 3, 5- di ni tr obenzoat e

(D1) (40 g, 170 mml) in dinethylformam de (50 m) was

e S R

amuindsl dienosits Melugpelzhsimert digease; 'w&fﬁ ceaniysrigpatimantd Dewa's
syredronhechevaditary cénebesti Bdemortrimagei vetrh§-amgtoitsisi of e Boteh type,
cbrebial Bté?n)ﬂd)ld @n iroHQtﬁytahH |v§n&%ﬂ?§éé"t§ d@@gﬁeréﬂ\fe &bmérﬁ@s such as

058 asp et St @{k"eﬁmsndé?eﬁssr?fP%eafW%ﬁupfeag%??rp%?s%n Eftical
bgealidpgenpraiamrncigiffisedeves eo%twa%szwlal@em@dswsmmw
4-[ (E) - 2- (di net hyl am no) et henyl ] -3, 5-di ni trobenzoat e

Wbre@%@b Ee di&a 8T ar ét@rléﬁtwﬂ&}até@éggygd Pé@?ls or R (?myIOId

t 21. 4
dﬁB‘t’Sa[F%@d F@f?d%ég‘?r)nal F;g?u?n on car bon (3 g) under a

ni trogen atnosphere. The m xture was then heated at

" TheRGs BRo providedTd Broteyd 1oF Prep@fing sudhed gisbranadetital ®eEhwandn which

Cmgr,%%rﬁq&ﬁg tF?é( gy&g%gtl on. The resi due was di ssol ved

et al m ) and washed with saturated
aqueous sodi um hydrogen carbonate (100 m ). The
Compannds pifaseulads malide used éucamtgnativagritsttben thelabautes, agents.

suithiie eRsmpiBE of Sithahdrah@dpitic\saeHS8 - m l@eéétﬂgl%tﬂm%&erase

mﬁ‘ht;lttotg@ng%%%eqahgﬁg%%oagw don%%e)&ﬁ,ﬁgdr%%@é %e %%c?révastlgmlne

9gpIHIG SE6TStES nﬁl@ﬁor\ﬁ/a%ntu@fédnmﬁt%mw PE g ¢lp@tygenase Il

mhntmbm),tarftlomtlhnets (q;umla‘snﬂtaamlmﬁ anfddtrifolidesot)9 dtafins &Tp-glycoprotein
mﬂ?bﬂors@@@éﬁrésoé ﬂﬁt\}é\’épamll tamoxifen |n|d||1e, Vitamin E-
”ﬁ%‘aﬁga?q%frsﬁac)&?amﬁﬁ%ﬁst%{%rﬂ%ara S <

me/thqnepd@e@zc@u@gqangme@p@lqzwp(gcr(ghr@ dematgfemﬁym ap pF120918,

Fet606 \O-on@tLvase01d FBOvB 33, V&5 102idedlo18)l et hyl ami ne (2. 13

g, 21 mmol) and the m xture was heated gently to

i ssol ve any remai nin soIst Chlorole
Th P ORG BACSPIR P gV ORGP Eiey R foraiMep for oral
inhetgdwingrenasal, tiugcati srttenak paredtesal; topicaly sublingual entrathecal or rectal

adRihidiratioh, préfiefabipOlonbrafadiinishatiofiuant ity of 2-chloro-1
- et hane sulfonyl chloride (0.39 g, 2.4 mmol) was added

and st|rr|nl% continued for a further 30 mn. The

Tabletsand GRREVIGR i ofp! adrinisiatign WV\MOPW'QWB{&D%\?@XC'PIGNS such
abpidigegeots, for edampleGyrp) acavib, galahne&oeldtodzqmedmtls aducilage of

styeh, leﬁﬂbs%%r%ﬂ/@ﬁﬁﬂ dyPliddnk; AiRds tfaeékaHb?e IR ﬁ]l&B&?ﬁallme

oo s e SRR SRR pbble Sl S, o ool
M#EoBeFYIN sieanele/ stRaniced, (talcanolyeghygneed!ygal glesitige; disintegrants, for
examplopdato 38réH, créscgrmdloge soailinh casodiuby siseh icbithteytor eetting
agents such as sodium lauryl sulphate. The tablets may be coated according to methods
well known in the art. Oral liquid preparations may be in the form of, for example,
aqueous or oily suspensions, solutions, emulsions, syrups or elixirs, or may be

presented as a dry product for constitution with water or other suitable vehicle before
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was used in subsequent reactions wthout further

purification. [MrH + = 281.1, RT = 2.23 mn.
woOrsmsrasgtison 5 Met hyl PCT/EP2004/014076

4-[ (et henyl sul f onyl ) (et hyl ) am no] -1

H i ndol e- 6- car boxyl ate (D5) A solution of nethyl

4-[ (et henyl sul fonyl )am no] -1/ -/-indol e-6-carboxyl ate
us(eD%)u(:ﬁ 1i8ui@ prebérfiorsalay dontaih carivbytidnar additivide sLBP aﬁbﬁspendlng

t
%"*B%@ﬁéﬂ?%ﬁ%@@ﬁ% Gucecli ?eé'@? ﬁ@%

hx ot el o RIPYI o056, f'%@ugb%%ra
hydreganaéedbeible fas remulsifyingragsentsh éan examhied le@élqu,esurbltﬂnl ngono-oleate
oMhdaldia2 NbREGesHS v@Mi@re@Q@ﬁlcﬁ M rihEhgde éd?@e Wilg), for @dkkrnple@iimond oil,

fr%‘g%sgtfé 6%(?1?%”[{% g%%‘ p?@ﬂa%%@?)&cg %Qiéwa)ocoﬁgld y‘@‘egérvatwes
forgyaeRlpumeHN| Cfrzﬁr@pyéﬁd M@beemaé%se%r Sémc agidp brapregatiafions may

alsacumiaind)@‘ewmlﬂsh%\/foutuh@ colmuping ankd/ODBydetering) agdris &.g. mannitol)
ropisied brown foam This was used wi thout further

r| f I C%@"ﬂrﬁ?ﬁﬁé’t%ﬁ%?& 55 Eﬁgn%%nﬂfg{thgé] the f[)rm |_ﬁltablets orEiozenges

fonmpl@tqdn@ﬁym\@n\n@r@iwe)noét hyl ) ami no] - 1

H i ndol e- 6- car boxyl ate (D6) Met hyl
Tﬁe [:cgrﬁ ¥|n§§§) %‘Mé ?OQ'I%BEYAd) é’s'@l%%])&y'f'e’s ndol c%n@au‘ﬁﬁé E&%%htional

tal ned us, manner to Y hat

sghegst 9% B HePRB <Dgon Pt & B SE5ETEIE: s ng

I odoet hane in the place of |odorret hane. [M+H + = 309.1
The Empouhds actdrbiing B8 &®J invEntion mayMidhe formulated for parenteral

&nmsggﬁond'%)[ 6(%%?1@6}(18# H H;ﬁéﬁ%ﬂy& %% r}r?z;y 5'% %reFented in unit

dQﬁqu@E‘ H@WF@U‘F% Bh 'T'P?‘r‘r'% Small W'Um'ﬂﬁ‘&&né 98 "ceaff"ﬁéﬁy”f‘ges
ofl intneult{-089¢ anfderg with.ah addet presenditive tTingl doompoeaitivdemag Gake such
fom ag\@§luf|6|%a§@§rbeﬂ§|@ﬁ§\4&%m&dléicfhsan 58LeBUs? neh- aab@msr\ﬁémcles and

A o af ks A R ATBI AR, CoyBidr oS Slgents

arﬂﬁH@r tp@gl’fmfauqtm@ge% Arhtemaﬂyﬁly atb%ia@ttve ingedignt may,ge in powder
fowaStrabnedittfionwsitrea s(ifable bdhicid,)e.g. Bterile pysnyen-frdeagstendsiore use.
TH&Y sdid B%s@?ﬂ%ﬁoﬁ"ﬁ%?%%'dr‘éﬁa?éﬁ bfifing éb{etnﬁer c%‘?‘gseptlcally into
g BLRY Fore soMaPier Brlng 3 Sal bk 2-BUS 1615 cgh contaner
ard Weﬁzﬁrdﬂyln@escrl ption 8 Methyl

3- brono-4-[ (et henyl sul fonyl) (ethyl)am no] - 1H i ndol e- 6-

V\@@E Wé’d G?%) thM?r'i\;éY] ion are ?dml lsﬁe ed toRICfllyliﬂer may be presented

rorm e t hen suI onyl)
a%%F'E?@ﬂ/IO '@[%)pa s obtained in an anal ogous manner
to that described for the synthesis of (D7) but using

Tﬁ@é&ﬁéosﬂroh(rﬁm&wénﬁ oMY ds)t6 ©bbryby REYRO bretérably from 10 to 60% by

Wﬁ'/g{d( gﬁﬁé%}? Sl Q%I\y)d?ﬁeq}d%ﬁ%naﬂrrﬁgr%{lﬁaﬂl ndoﬁ'fs{;(%t car boxy

| ate (D5). [MH—I]+:3891 RT = 2.89 min. Description
Tige ddxtenfithe compound used in the treatment of the aforementioned disorders will

vaky #FRE Ysoa mtuqupr rﬂe egsRaBYd Stthé aRYIdfdTBIWEILANBIIN sdifdrer,

and &Her snm(?ar fa&ors V\?etvgr S a> general guide suitable unit doses may be 0.05

to 3000 mg; and such unit doses may be administered more than once a day, for
example one, two, three or four times per day (preferably once or twice); and such
therapy may extend for a number of weeks, months or years.

All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were
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A solution of nethyl

3-brono-4-[ (et henyl sul fonyl ) (net hyl ) am no] - 1/
wohleosndgdie- 6- car boxyl ate (D7) (0.800 g, 2.2 mMmODPLTIER2004/014076

pyridine (5 m) was treated with acetic anhydride (1

m, 10.6 mml) and the resulting m xture was stirred

overnight at roomtenperature. The m xture was dil ute
SReaTgoY A gl OBBEHS D Tipolabcaied bk SefRiecs BFTey 25 fough
fuly st fAh.aqueous hydrogen chloride (50 m) and

sat urat ed aqueous sodi um hydrogen carbonate (50 m).

The &{sgani c phase was dried over magnesi um sul fate and
ExATR "I ltered and evaporated in vacuo. The crude
Preragaiion ablnterseadiates| | i sed from et hyl acetate// - hexane
Desciiptiei © the title conpound (D9)(0.510 g, 1.23 nmol)

' e = .0, RT = 2.85 nin.

o Sl b T 0 T2 S
THORAShYE8 (17,6 -ﬂ%‘ggwwpgwmﬁm (U0 Yo g sgension o
4+m¢thyi&,53dmit@@ebzg(§,aq écqnmgysially available from Aldrich)(100 g, 440 mmol)
id\fhiﬂhihzlﬁsmg:mi)y |T’r18-rb$ul>tig ﬁg—sflélitibﬁg\mggﬂ wulthranat rhoetibiyberatire
oV¥thight and HE Précivitateth fas ! of@cte® BY A3GM.! thfiltrate was
ngﬁqiggfhugﬂjﬁ{*@,% @%ﬁﬁg i ol
meadiy wiith Wal (sechisrthe sextfstep/witiaet fupihpapirifichtiar.

-/ -indol e-6-carboxylate (D8) in the place of nethyl

- br.amm- 4- [ (et henyl sul f onyl t hyl ) ami noJ - 1/
o L(=L0en, sl Loryy (e e
Metiog A e BB ARO)Sthepi 3. S isltepheltFoateL(D2)
A, Zbtutivaz epi mefhy| 44-Bratinyl-3rfddihiroBerzaatzox(p1at ¢40 g, 170 mmol) in
di%e%hﬁkf)ﬁ?{é_\rgget((ali%)_ &}a% ﬁggﬁzgjQﬂth?ﬁ,gjﬁdilmetr}ylformamidetd;}methg rﬁcetal (50
gyt i stp 1S Rdrs MRS ! ;?*- ot 3Bent was
thefrvpperiatadeanchingdesifiue avas(tBoraied Wik dliethd ftkerihexane (1:1) to give
cuek rtilb Woyr ppiomo {DAM @0l @ 13bemfridl)Sa agiark réd sold. ) This was used in
sm!egg%%%alﬁbﬁggﬁmﬁ f&%e??grifg:rati&n.o mol ), and

tri otoly osphine (0.304 g, 2.0 nmmol ) under a
nitrogen atnosphere. The mixture was heated at reflux
Deseriom$n. The sol vent was evaporated and the residue

Mettsyl di-hiplovE-indolebRidrbawgatet(b3) 100 ) Iand_ washed
N%ﬁ%“Eﬁﬁ%{d‘“a%&'ﬁgﬁf‘%@@gm%@'ﬂw@%%@ 623 3F0.0 & o hmo in
nﬁr)a_noh- 190 M d’i‘ﬁsctrﬁ?ltﬁ i amgion gcgg}at 1n‘g§’ $#P mmol) and wet
(5% fvateg) 8094 patiediurhidnt earleeh Gng) wdepe miftageniatimosghere. The mixture
wé@ﬁie?h%a‘f@utsatrgtwc dorspR! waE mikukd RadMteré®andrthe ﬁﬂ‘\_ﬁli_ant was removed
re . . , ,
of AL Fyd AR AT BEoh Ty foBad Tl s wi
s haauasys werikiphwkograsearpenate 4Bl gahe qraanic phase was then
dipercb duert magmesiurmasifatey Sitered i smeldcdncontratedyih vacuo. The residue was
trig&ér@fe@t\ﬁifc)h{ agé@rmréﬁnér@-geiéé’r%r mﬁ) t*g' §iil/§ tﬁé’?i@ﬁ%%sp(ﬂs?% 9i3) (5.0 g, 26
s % GoRele AU PTG, Wam SR uPsastint Peastipg witfout further
punificpion. IM8ldl7 =1191R RT 2264 mipnDescri ption 12 Met hyl
1-met hyl - 1, 6-di hydro[ 1, 2] t hi azepi no[ 5, 4, 3-cc/ | i ndol e-8

DeSds yate 2,2- dioxide (D12) Methyl 1-nethyl-1

C o ; ‘ . ]
M&%—by @E&b?&lﬁul h@?ﬁﬁﬁh?ﬁ@-‘?@ oIS L arbaiSte (Da)
To a solution of methyl 4-amino-1H-indole-6-carboxylate (D3)(2.0 g, 10.5 mmol) in
dichloromethane (100 mi) was added triethylamine (2.13 g, 21 mmol) and the mixture
was heated gently to dissolve any remaining solids. 2-Chloro-1-ethane sulfonyl chloride

(1.63 g, 10 mmol) was then added dropwise to the mixture and stirring continued for 30

18



10

15

20

25

30

35

40

(D12) was obtained in an anal ogous manner to that
described for the synthesis of (D11) but using nethyl

wWa-2005858415 3- br ono- 4- [ (et henyl sul f onyl ) (et hyl ) aaTme002/6014076

-/-indol e-6- carboxylate (D9) in the place of

met hyl - 1- acet yl - 3- br ono- 4-

[ (et henyl sul fonyl ) (et hyl)am no] - 1H i ndol e- 6- car boxyl at

neln( DHtGhis pdidthy furthe? QBardtity BT 2chrS-1-athaneDadfonylpthlavide1(8.39 g, 2.4

IEWas a&i@@& BAyk shrr@g coQ‘ﬁlfédrf%Pé(%r‘Pnér Johhnz eeRixRire was washed

car

Sgay%n 5a Wg}ﬁ 5“{@?WOU§X&QB[OH§IP Cp%rlgﬁfﬁ/@ﬁélg sa)(uréed aqueous sodium
hydisigen eqsirbrneBASE ohnaid éhan ther GoRYic Ahese wasddiiisd geer magnesium

sufdta) ﬂl%réd)ﬁncgevéboﬁétemixécmn Tetrbsioge wab @itotatedvaih diethyl ether/i-

A i

minl t ered and evaporated in vacuo. The resi due was
di ssolved in ethyl acetate (100 m ) and washed w th

[}S%EHBQW% aqueous sodi um hydrogen carbonate (50 rH)
en'dried over llgnes iumsulfate. Filtration and

Methplot-Hethsrylsyifony @‘%}HVQ"‘WH‘é’]‘t1|"{"|“€°l§‘o‘§r66[hﬂa‘y'ate (D3)
A met)c(rﬂof%éthgl 4-{{eihBnyrsufonylemiaolt idimtotseb-cdrboXylate ([@E3(5.0 g, 17.9
nkRsIg! |ri Bm‘%ﬂ%ﬁl@ﬂﬁﬁﬂﬁer(%@%l QB t\atdaakith %é’t%&ﬁ@r"n carbonate (2.48 g, 18

glb: dooljingltgérﬁe{_’uh mi, 85 mmolﬁat room ezmperature for 90 min. Diethyl

elner {(F Wmawﬁﬁ)tozh%ﬁw@vqusﬁbpmﬁw was then washedasiquentially
vﬂthGEZMaadumo)aba’(yelrc(gah%hlé’nml(ma ofl), ahturateydqueous sodium hydrogen

Rortbbtrhidak Sucerc @ P ABY . © ThEBL ubSlidpndbe \ng@men' dtied over
%@t%lgtlﬁho r{gftéﬁane e? 8Itg’?§ aga eé(zﬂaortagjgn rx@fqﬂ,fg)y give he titte compound

BX4-6rosiP 3 omyal) ag etkiown [feam4Bhig3vas) ugegl withay!t f@themporification in
suBSecdaiadactionpVivee]* TRe5NeRUIZL2.0g nt.ack m xture was
stirred at roomtenperature overnight. An additional
uant | .ty of nethyl (chlorosul fonyl)acetate (1.2 g)  was
gegti % & the mixture stirred for a further 48 hours
Methylobftethengisuifony i ethiillamingl-lildndele-6e¢drboxylate (D6)
MRSt l-[estedriistirane dhs Rasinslegriabiead-tarbBkylidte 386 1Wvad Stained in an

aﬂglgsgﬁésmgg ér‘{m@{ gégcg%@d ‘ff;}'rtﬁg Q@&t@es@gf @rﬁi ng %siqu |§goethane in the

conc
p{P&@@é'Od‘Pﬁ@th‘?’@%ﬂM "Hg 8P i1gR\Nas2-69 MiNir at ed wi t h et her
to give the crude t|tIe conmpound (D14) as a brown

Deaktigtied 737 9) - = 325.2, RT =2.14 mn

tl
W%‘?ﬁﬁé ﬁgﬂﬂ??ﬁ?%ﬁwm g leroL R e )
A i salytien 6-ofcamsdwy | &t BlB?Ulﬂﬂzns;l mﬁltWY@ﬁan]ﬁék-lhwe -6-carboxylate

(B5X4.7@0 @rehyhmaly Jin %méthﬁlfdwiahﬁdd (2w} aak rtféatéd*drdpd@ée with a

l'uﬁon r%gr?rﬁ?(% ?g ?e 1?‘% rﬁr;j;ii ) th @ime‘/llréflfar I!d% AS gver 18 min. The
Se'g? ae%%@e@ FYRROTEp a'aefa? Ao PR RS @ CR{Up i i

apd wesked vite wateyi2 X0 mb.o hhe enganiaphase. washibenidkied peenmagnesium
seNApofRteamnevdpbraté e Give th fitiet @npdund (BY iy B0ageL 2t Bmol) as a

pgféq)rown foam. [M+H]" = 373.0, RT = 2.74 min.

Description 8

Methyl 3-bromo-4-[(ethenylsulfonyl)(ethyl)amino]-1H-indole-6-carboxylate (D8)
Methyl  3-bromo-4-[(ethenylsulfonyl)(ethyl)amino]-1H-indole-6-carboxylate (D8) was
obtained in an analogous manner to that described for the synthesis of (D7) but using
methyl 4-[(ethenylsulfonyl)(ethyl)amino]-1H-indole-6-carboxylate (D6) in the place of
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washed with saturated aqueous sodi um hydrogen
carbonate then the ethyl acetate |ayer was dried over

worgsdssum sul fat e and concentrated in vacuo. PO®/Ee2Mde14076

material was purified by biotage (eluting with ethyl

acet ate: hexane) and the resulting solid was triturated

wWth ether to give the title conpound (D15) as an
mdstaylge[(sthemysulfén@Rmethyl)bivind]-15-i888e-B; caffoxylake @%)niMwH]" = 389.1,

@esczrq?% jon 16 Di net hyl
1, 6-di hydro[ 1, 2] thi azepi no[ 5, 4, 3-cc/|indol e-3

8-di car boxyl ate 2,2- dioxide (D16) Phosphorus
Qﬁepclhtlgni%e (1.4 m) was added dropwi se to
MEtRpI habét@r-awmm-4-ﬂeﬂ1eﬁybsu&bnﬂ@(@mahw)ammommmuelems
S ﬁ v(nt a furlth;ar 15 ;nnutes The m xture was then
trea sol u n 0
qu'ht&”rﬂflnﬁtgy' B bl S SToR M peryier I s cep-cprboryiate
(D7)(080d gl 2.2 ramokirbpytidinet (6 nilDyas treated Jvith, acedc anhyatitg (1 ml, 10.6
BB bAY tHeoesBahdmibtd8 wis)stirad oheralghtatroom@frpbRituré NThe mixture

vésf&ﬁﬁ%g%tqaﬁﬁﬂ %tcel%-f(e {%B%I?Ql% W%sl?&%&y@?qlughﬁeﬁ? W(it d?KA gaaeous

con

hyd@ern horige (m&anq‘ﬁ@turﬁt% AReaNg SOLYB '@fﬁl’r%ﬁﬁﬂ‘ Garienate (50 ml).
Tée megani pleeseheasudricoborehinag hektura isdifate rmd lhydrf fdtershardieevaporated

iNB&cUot TRERFUdYp r%M@cHWa%tré stalfiS&d Fr@fﬁ 'eWac‘i@&eﬁJh'e%érﬁ-ﬁto obtaln the

ARt 'umOH;“?S?éw ool T 285 min

the pH of the aqueous layer was 7. Any solid that
Em"senpﬂohat)ed was coll ected by filtration and set

h{ft-adéti- gib?&%gtﬁ[(gfriﬁ %u JBH?I Y}ﬂﬁ)aﬁﬁﬁﬁf‘gﬂ SHAAB%- carboxylate

5) washed wth wa r|e over an rous sodium

hate. Filtration and evaporation of the
l\@ﬂtbw1oaaﬁtwéﬁrmmorda&@ther@m@oayly@ﬂhvwl@@] 1 I-indolezBrcagpoxylate (D10)
weendbtaingd W bh drﬁfbg@@i; inthrdet t@ﬁa@@e%rﬁ%u%ﬁv the syHiteesis of (D9) but

ERE AP UaSR6 ANk Bl Ea Bxylate (D8) in
'%eb gﬁg[? ? ?[%‘fg’r fl(ethg‘?ylsul@”il‘}("?%wlgy,@]ﬁﬁ-ég Ie-ﬁycarboxylate

(DY Xy B.01 m|n
6- et hyl - 1- net hyl - 1, 6-di hydr o[ 1, 2] t hi azepi no[ 5, 4, 3-ccf]

,j gp fio ,Iql di car boxyl ate 2, 2-dioxide (D17) A solution

st i et 2h 2fhisapeing[4 duclindals-carhpxylate 2,2-dioxide
(l1|1:)arboxy| ate 2,2-dioxide (D16) (2.67 g, 7.63 nmol) in

58t dOA f@fr ”ﬁ@ih?ﬁ Excl,éot IB-browRR4 T(E%hﬁgulmn&ﬁ eﬁ%b#hmo H-indole- 6
U I R
tetredytyarempeidmarcilaride @569 @di2f ninpolp 2patiafliugh diaseiate €61220 g, 1.0
nw@w rnr@ihtno&hotbtyo phosphprer @ 304eg, Temmiokt uHder \sasitrégerl bRtbsphere.
|xﬁ.ﬁ' 2FENAY St FERLVRE R9dm WLt H’héastq?]{fe@{ %sa%ﬁ@‘é?ed and the

Il

I um ro en car t

ed""laﬁaér ellvbacsiaty 140" S gh0 uabned | seLiaiily with 2M
aﬂudeQUSd!Mdmge&rwlmgl’(é@I mi) ad eatheatedhaglacas spdiandhydnegen carbonate
(SEmIRSTHE orddifc pRAR Whs dried ®a8i MabhésitimulifRsant tR4 filtered and

e%(;%ra@% %édémﬁfél r%éﬁbﬁe ?799 88@%%?8[\/%” a?ﬂwérﬂo%&? ﬁﬁ)} E{rﬁ feated with
trsﬁﬁfw'@rn@er@s‘ml. %a “hold Hoes EHIS Wasl thgn AoeiRe Aigpiler for 15 min

befoird eoblry ead |warkup as described above gave the crude product which was
crystallised from ethyl acetate/i-hexane to give the title compound (D11)(0.280 g, 0.92
mmol) as a brown solid which was used in subsequent reactions without further
purification. [M+H]" = 307.1, RT = 2.54 min
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to give the title conpound (D17) as a yellow solid
(2.57 g). [MtH + = 379.1 , RT = 2.61 m nDescription 18

wORnstosgd1si - net hyl - PCT/EP2004/014076

Al -met hyl ethyO-i . e-di hydroli~lthiazepi nol S*. a-cc/lindo
| e-S. d- dicarboxylate 2,2-dioxide (D18) In a manner
anal ogous to that described for the preparation of
Desypiptiod 12D17) , but using 2-i odopropane in the place

[D1tHi holl5:413 dol boxylate 2,2-
mgthlypmmgpﬁh;loggepl m[]s 2 lc?:(ﬂljl n-d: Ig %e88 8?%3?( gxeyl

dr
(g Pé @%?om de (D16) was reacted to give the ti
M@thwlohmﬂ‘(}’biﬁ)dl@@r@ﬂﬁ@hl%@@'@@ﬁt"f@ Cfﬂmpﬂeafi-earagayl@te 2F2rdle>ﬂde
(®18pwas obiaredrin pih analodeusDnanridnyo thht deddiped for picopyithekis of (D11)
béﬁ’ u%é}‘ﬁé’tﬂﬂ a%%&;%a gﬁbeﬁqkéhéggugwme” %‘“E‘ﬁ [ indoje-o
CIeo‘? n %‘/'é th n‘%‘r conpound
[(eth1enylsulenyXethylipminglr Uirindolepprrboxylate D p0)abd+ i = 203.1 RT = 2.37
rhipdoet hane, dinethyl 1-nethyl-1, 6- dihydro[1l
2] thi azepino[ 5, 4, 3-cc/]indol e- 3 8-di car boxyl at e
2-di OXI e (D16) was reacted to give the title
il 18D19) as a yellow solid. [M+H + = 393.2, RT =
Mety! tanmrethyst; 8 j4f-tetrahgdraii ﬂﬁhia;lepino[S,4,3-cd]indole-8-carboxylate
L2 ldxide fp1oyt hyl - 1, 6-di hydro[ 1

%‘@loﬁzgfp X Of n]%thw-h IGn(ﬂl?P/(ﬁO[:% hziplaggr? ﬂé[?qlx({ ﬁ@in%lole 8-carboxylate

?d%ngmdse@% 408 @, dridgamadiin medianeb ootk qvasiteated with ammonium
fasnatg (L.800 dpdat7amendlnand 0% metladiof orodbatbaln@,4 g) and the mixture

WHsTR atlre"ﬁﬁi*( R 3.4 h, BrheinBye Alad then flltered and evaporated in vacuo.

hlaze ar
Ty 3¢ s YRR T S AcBERR T i) G BRghey it Seturated aquecus
S@dhﬂﬁbbyﬂiowzg@rbaeata (©@mibthesdiried . ovpmAgNesiumifateg, Fifption and
evapor@tortim vﬁfmﬁga\@t ihentiti2 lcompound (D13)(0.220 g, 0.75 mmol) as a brown

s%'ttggt; rhabh 1 sfibahlldet Racudn DA RU B b dndatn ek =
f®Phyl -1 , 6-di hydro[ 1

, 2]t hi azepi no[ 5, 4, 3- cc(] i ndol e- 3, 8-di car boxyl at e
I:?es%'r tieiide (D17) (2.57 g, 6 79 mmol ) was dissolved in

wtagpm PR AR R RS R I RSB LB ytate

#ks. The mixture was cool ed and evaporated in vacuo
Andolu’mm ra&fs ingkileyl \Nésarmlh@nl-ltladm«wtqarbaxyletdny(lDSacél a,ed4@anchmol) in

diHistbine@@n¥i (1 80 AY REs eeERdWitH eC GRL) snd BmAP (0.577 g) and

tﬁ%wsﬁtghta PRttt sl Bl iigon aopviee

Ngcigsul lackempdure evasosifseasnat toeznjer@%eratugteepve"w bl Ay additional
quanfixy o@htetl{yNEdH]or@sUBféByl)hceﬁTe €.2 gBRagradddeesed thptrhigitre2&irred for a

faﬁﬂ\@'tégﬁ/ ﬂao tt@ﬁ‘l &%W )Tl'ile mlxttge d|Iut%d gwth ethyl acetate and
vms@gd bsygg%ca)jtlaﬂ I ggtg dg ggeedtks urp ygrqﬁ%qngarbonate and brine,

@lﬁdl%gb@@yd@usﬁ@ﬂluwsdffa‘rm@w canceniried irepaaugt T restiting solid was
tergedwih et Jo give the crude title compound (D14) as a brown solid (9.37 g). [M-

HI" = 325.2, RT = 2.14 min

Description 15

Methyl 4-(methyl{[2-(methyloxy)-2-oxoethyl]sulfonyl}amino)-1H-indole-6-
carboxylate (D15)

A solution of methyl 4-({[2-(methyloxy)-2-oxoethyl]sulfonyl}amino)-1H-indole-6-
carboxylate (D14) (13.4 g, 41.1 mmol) in dimethylformamide (145 ml) was treated with
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di met hyl 1-nethyl-6-(1-nethylethyl)-1 ,6-dihydro[l
, 2] thi azepi no[ 5, 4, 3-cc/]indol e-3, 8-di car boxyl ate
wa 2005chsems de (D18) was reacted to give the titPET/EP2004/014076
compound (D22) as a gum [MH - = 363. 2, RT =2.20 mn
Description 23 1-Methyl -6-propyl -
, 6-di hydro[ 1, 2] t hi azepi no[ 5, 4, 3-c %%l ndol e- 3, 8-di car bo
pm;dsslunamrdo@te{m 8>g) md(umyethan@ rﬁﬂéﬁn@ﬁiﬁfr@@@&@mtg@t at room

térﬂ rafles CHeRAstik® Wak ROapdraRaraai tod redidueadipmdneit &R})acetate and

W, Al ycss oy e o sty e
\A;a;umeg Qvep MAIPR$IHE ’ge) gocha@r{\ ed 7 yag ey q fqa rial was
parigb bR dbicBB8) (ehding with |etiy! sawletade: héxan) aﬂdBB'@ pesuling=solid was

tr?tg Q@x%P Ith @weCtHe 4fte éorﬁld&lkﬂo“ (D“I'SEbQ}éh'olange solid (4.93 g). [M-HJ
({%@8 +t i azepi no[ 5A3-cc
riai boxyllc aCId22dIOXIde(D24) In a

manner anal ogous to that described for the prepar ation
D¥sceipfipausd (D21), dinethyl 6-butyl-1 -nethyl -

Duq‘ ﬂiﬁ%dﬂhgh@f g%(é @h@?ﬁ% ,?ﬂh%zép%owﬁ,htaﬂmome'ia 8- ﬂb&%&wate 2,2

was reacted to give the tit

)(D24) as a fawn solid. [MH = 377.2, RT =
leosﬁhcnmm oRrabfsaidat(l 4rmowassadsied drapvése o Wmahlwlformamlde (4.5 ml) at
otc Gndited Mintiurk, Wadlsthibedr fof 3 fattidni1azniputes] Thé, rixtdé wad ahen treated

wnthd? %&PP&%X}I ﬁ’\te& ?4§meﬂ43/m? [,E% ‘Q cﬁé%%ﬂ‘lg %I}a%ﬁ(gw H-indole-
AN TR ik fﬁ“m@thzla%memg'gng ofd heated at
50fC cﬂornﬁtrhyA ffanthvem reinatung ©6 phodphaes oxyehlotde @.7 mb V%%dded to the

NRKBRE BAd %a% 26ty W/@Fﬁ@'ﬂ ét%(ﬁC' TRe Od%tuts Was8ooled and any

eg@ei;s]ﬁ) %ibospﬁcﬁru‘%g)xﬁélﬂgid% gﬁcﬁ g%ﬁelt Fo?rﬁ%r%ﬂfe ggse %]86\9&{ y §poratlon
Theoegidugwas dided saeiulyiwi di@iﬂ'@f@ﬁﬁ%@& Qi) fFﬁW%tﬁéQOO ml) and
2BDaduenus Aodiumt Hyeroxifieawas agdenff urftil thetpts ofithe raghgolis ldger was 7. Any

sbfly G ecugta%d Wﬁﬁ’lcbllé&é’d %pefﬁrdtigﬁoé?hhé?éieas(o% 13Re Gichlor8methane

m, xt.

ol

BFeriasRPorI 200) Ve aae” syt Bply e, drerh By Aifcraye sodium
solphate. t Filtration amgdoMagoratien of i dishlosarieibang tayes gave A yellow solid
viHigh W@%tcoﬁibﬁféde”tmm scBIidrédnede@upnefnbquI Othe §oViHals washed with

d?(%ﬁ ﬁmfs{h%n% afd téeﬂt{rﬁ ﬁ:ﬁ%[@ 3 Pri}]%grzl(g é(}ya{g a yellow folld ( 2.859).
[Mr"5|18'3%1a? kﬁ)&yl dN8 2  di oxi de” (C2) A soI uti on of

methyl 1-nethyl-1,3,4,6-tetrahydro[l
Deaktiptidrapi no[ 5, 4, 3- cc/] I ndol e- 8- carboxyl ate

SRR Sl A B o

CB‘EFH’B@?%'PW grdiogde (PAfydride in oil (0.034 g, 0.85
Amodgiutionderof a dimeattngen 1ﬂnetb§dpllﬁd®ydmﬂl Zlthiazepihof,4,8@ofindole-3,8-

FiECIRSE Rl D2-diidd th 18)N2.67ME THXMH@&) Wedimethylformamide (11 ml) was
treated with sodium hydride (0.305 g, 60% suspension in oil) and stirred at room
temperature for 10 minutes. The mixture was then treated with ethyl iodide (1.22 ml)
and stirred overnight at room temperature. The mixture was diluted with ethyl acetate
and washed with saturated aqueous sodium hydrogen carbonate and then with brine.
The solid that precipitated at this stage was collected by filtration and washed with ether
and water and then set aside. The remaining organic fraction was dried over
magnesium sulfate and concentrated in vacuo. The crude material was purified by
trituration with ether and the resulting solid was combined with the solid collected earlier
to give the title compound (D17) as a yellow solid (2.57 g). [M+H]" = 379.1, RT = 2.61
min
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treated with iodoethane (0.156 g, 1.0 nmol) and
stirring was continued for 30 mn. The sol vent was

wevepmsstied i n vacuo and the residue was di SSOPTEMPRV4/014076

et hyl acetate andwashed sequentially with 2M aqueous
hydrogen chloride (50 nm) and saturated aqueous sodi um
hydr ogen carbonate (50 m ). The organi c phase was then
dried over magnesiumsulfate, filtered and evaporated

Dé},cy@ggﬁ 180 yield crude title conpound (C2)(0.250 g,

R R N T A e
di¢arbpxylpte 22idiexide (RE3)ds AC| cM 6- Et hyM
In @hﬁmherlalﬁhlébcﬁnsttetthaﬂwehcnl[)éd for the preparation of compound (D17), but

4 3 gl | P%%lae &C%B%ﬁhéc apidthyl  1-methyl-1,6-
%\ f 1, |aﬁeaq 413 ccﬁmi&gﬁ%&caﬁ&? {{1%]‘[61¥2 -dioxide (D16) was reacted
to PivetinetittepsanagBing (B18)as g yelow solid- H\Aﬂtb]oxﬁ%t?e RT = 2.86 min

2,2-di oxi de (C2)(0.250 g, 0.78 mmol) in nethanol (20
seri gnqued 2N aqueous sodi um hydroxi de sol ution (10

d;ﬁ g@ The re ure was__h e 5Q0C
Rlmethyi mgeuti-GraroRvc Sbhital At Hase R Ralsdt Frafipaies
dicarboryglated2 Rrdioxide D19he resi due was extracted with
HIaeﬁﬁﬁhereéﬁbﬂégo@@%tthatndéé&ﬁbaﬂttﬁqué préyeationast @&h@bdnue@bw) but

G ”géﬁﬁéfﬁ%@éﬁ T RS DpleD: Ol Sttt | Bhéifhy M-yt 6-
el bz 1 oAb e e s 2 o Ko was reacied
t yiveunatitedcompdundi(Bt d)yds @ydllew gotid g{MeH) k89312, IRT = 2.87 min

compound (Al') (0. 150 g, 0.49 nmol) as a white solid,

i ch wa used in the next step wi t hout further
%ﬁ APFICAR0, r&h+_3091 = 2.33 nin Acid 1
ety 6oty b e ﬁ@;hmrgm;arh@zmmgsm cdjindole-3,8-
didarbofylats 2,akdiexidé {D2g)t hi azepi no[ 5, 4, 3- cd] i ndol e- 8- car
IH@(M{ahﬁeraQﬁéio%og% i A die'sc ibdd fokNRe adrééeﬁ'a bﬁ?‘ﬁpdﬁd) (D17), but

n ou
Cr i HE@P%”% hd sjﬁ? e@? Ac'lo ° F@ﬁh‘y' 1-methyl-1,6-
oﬁhydtcbw PRlthiapeningb,4 B~ Qcﬂmdolhﬁ;lw[carbozylateu aé’éb@mdﬁ 3D46) was reacted

t6 giveded eu@c&ﬁﬁ&m&xbzo &G geldwlsolld ORVI€igalt Ao, 18¢ RE =23.04 min
1,6-D ethyl -1, 6-di hydro[ 1, 2] t hi azepi no[5, 4, 3-cc/ | i ndol

e- 8- carboxyllc acid 2, 2-dioxide (A2)

Desgriptiepid]] - 1, 6- di hydro[ 1

6-Bihtyh1 anel}hwhd),[ﬁajlhycﬁottz]thladexbleo&lt‘,a-rmﬂm;iblﬁ 8alicarboxylic  acid
22.418diq(5|) (A2) was obtained in an anal ogous manner

%Fh{;’?t geswr ' be%r: IQIr6 émgdr%ypﬁ]“ﬁ%e%m% 5 jfé‘]c)d]npdgle %sé d}garboxylate
2 %ptopﬂdsz(@ﬁ?hd?é?zg ﬁ&mmq%waaedese'a%dﬂyndhenoz (%2 ml) and treated
wthZN @dquédLis) sadiunh hedrnokide €(5©fml)‘ramd1§Hen6”f®tdwat reflusefdny? Adurs. The
m&tufle as co led and evaporated / vacuo and the re3|due was then taken up in ethyl
T\@E)Zﬁfl% %yé@gin Ehlo‘;@e ﬁ}e quecml%t)é,&&asdcollected
hy flltratlon and washed thoroughly with water and then with ether. Drying in vacuo
gave the title compound (D21) as a yellow solid (2.02 g). [M-H] = 349.2, RT = 1.82 min

Description 22
1-Methyl-6-(1-methylethyl)-1,6-dihydro[1,2]thiazepino[5,4,3-cd]indole-3,8-
dicarboxylic acid 2,2-dioxide (D22)

In a manner analogous to that described for the preparation of compound (D21),
dimethyl 1-methyl-6-(1-methylethyl)-1,6-dihydro[1,2]thiazepino[5,4,3-cd]indole-3,8-~
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6- Et hyl - 1- et hyl -

, 6-di hydro[ 1, 2] t hi azepi no[ 5, 4, 3- cd] i ndol e- 8- car boxylic
wacehwd/038as di oxi de (A3) 6- Et hyl - 1- et hyl -1 , 6- drPOyaiPe(02/014076

At hi azepi no AS-cc/jindole-S. d-dicarboxylic acid 2, 2-

di oxi de (D21) (2.16 g, 6.17mmol) was dissolved in 2N

hydr ogen chloride in dioxane (120 mM) and heated at
dlbafbbmatéczr 2-tiiokiaer(D18heasiertted etowgixs thadile compeunda(i?2) as a gum.

0 AV to give a solid. The solid was
YR %ﬁ%sf 0 VALHM

equent| ally with water, ether, ethyl acetate,
and then with ether again to give the title conpound
Des@jiption @3 pal e yellow solid (1.75 g). [MH + = 307.1,
1ﬁﬁ_etﬁ§26-r;80mlﬂ iy dfo[1,2]thiazepino[5,4,3-cd]indole-3,8- -dicarboxylic acid

1-met hyl et hyl) -1, 6-di hydro[ 1, 2] t hi azepi no[
22-4fEi8 (),

dole80arb 22d| de

I ERANG, DS CHINGT 10 SRREHiOR 0t o RISt apos! Cofboldl (D21),
disnetiyi e st-metifyl- G%c)pyl-lﬁﬂ@hmo[mzqip@zem@[ﬁﬁ @-ppﬂwdplels 8-dicarboxylate
226d|99<|5‘é/ (ﬁ)ﬂi)lﬂas reacted to give the title compound (D23) as a yellow solid. [M-H]

%téahg.zeg g%[ﬂa 4, 3-cc/]indol e-3, 8-di carboxylic acid

XI g 2) was reacted to give the title

conpound (A4) as a pale yellow solid. [ MH + = 321. 2,
ﬁcﬂpﬂonﬂ%m n Acid 5 1- Met hyl - 6-propyl -1 , 6-di hydro[ 1

t}(lh‘l-?ﬁrﬁﬁ Wbﬁjlﬁycﬁ'o[?ﬁi]}hlﬁigﬂlﬁo[% @%Hﬁndble@ sadichrBosdic  acid
2f _&09%@ % n an anal ogous manner to that descrl bed

hesis of Acid 3 (A3), 1- msthay
I reo pyanngr @ngiogg@ﬁé?i(hat described for the prepar ation of compound (D21),

dirddthyli az@piyP] -methy3-1685(hidrdil, 2thesz8 pidokSed, Borjjidats-aSidicarboxylate
222 &o%&@bi@%%éct\é’éstofg%%@ﬂﬂé @orﬁ/ﬁ_&ﬁ]dt(bQM hd éz féwl%_ solid. [M-H =

cream sol |
357@5% N6 6-Butyl-1 -met hyI

, 6-di hydro[ 1, 2] t hi azepi no[ 5, 4, 3- cc/] i ndol e- 8- car boxyl i
megaiaqoa,oiﬁseargxi de (A6) In an anal ogous manner to
tt1 t1 descri bed for the synthesis of Acid 3 (A3),
[-1- neth 6-d
Methyki Gsbshvic] 8 ol oLiareR ol A0 cdindalort-orpemyate 2.2
dioddd(@k) de (D24) was reacted to give the title
SSRGS théY) ﬁéth9| f @M’hyﬂﬂiﬁ d]thiaZdpiid(5,4 2- @R d618-8-dRbaxylate 2,2-

?@q% @ﬂfﬂgﬂ r0o t"an met gﬁﬁ'&%ﬂf@%% Hl)'\ﬂras tr?ated with a 60%

svapension Pt S@@I—l@ bydsidg; laxcpl L. |mdp<pl Hng?r an atmosphere of
n]tr dggehhyfhebm(xduraaidsystietedyfbr) 1(1m|n and then iodoethane (0.156 g, 1.0 mmol)

o@ﬁdd’nﬂ[élr o @R es 1P EFurdhet-30Cmin. Nl @lréreBquantity of first sodium
r]yarl ﬁ%ﬁﬁg@? g n(rgo%zlan(ggle%l?éd%@an% glt%G (99 (?Wﬁ%rglm )added and

themixtee Vos foft ig) standioveynigphl TR §Q}M€prgﬁNQ§a$\@(pﬁra(t gﬁcuo and the
Mgk figatceehpatin® @Y%) fius Sbthined swasOnsed @i itimey n’ehteshepmlmcxyt further

%ﬁ?%foht%ﬁ_ﬁwr a%§5%v§gor@g§ ﬁo dryness in vacuo. The

di ssol'v in et acet ate and washed
sequentially

Ester 2

Methyl 6-ethyl-1-methyl-1,3,4,6-tetrahydro[1 ,2]thiazepino[5,4,3-cd]indole-8-
carboxylate 2,2-dioxide (C2)

A solution of methyl 1-methyl-1,3,4,6-tetrahydro[1 2]th|azep|no[5 4,3-cd)indole-8-
carboxylate 2,2-dioxide (D13)(0.200 g, 0.68 mmol) in dimethylformamide (15 ml) was
treated with a 60% suspension of sodium hydride in oil (0.034 g, 0.85 mmol) under a
nitrogen atmosphere and stirred at room temperature for 10 min. The mixture was
treated with iodoethane (0.156 g, 1.0 mmol) and stirring was continued for 30 min. The
solvent was evaporated in vacuo and the residue was dissolved in ethyl acetate and
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wi th saturated sodi um hydrogen carbonate and water.
The organic |ayer was dried over magnesi um sul phat e,

wohaees/o68diser ed and evaporated in vacuo. The reBCUEE2008814076

triturated with ether and the resulting solid was

washed with water and then nore ether beforedrying to

give the title conpound (A7) as a white solid (0.12

v@sheﬂ Nedrlientiall 3Rtk 2M d&uesu hfdfogemchiaiide (B0 ml) and saturated aqueous

elf Q%bné‘te &304 rﬁl)glegh@hbf@%ﬁ{clphase was then dried over

ba eawaa(.? e aByere o 8}4%906%}8%"Hﬁ'ﬁHO)%t%e'{’h%[f'ge tite compound
(6e¥0:1268cal .63 mmel) syThlﬁe'ﬁSsUFcﬂd witheut 7fur(tr;§,1) purification in subsequent

réachBYM+EH" PBEPY| RT = 2.70 min
, 6-di hydro[ 1, 2] t hi azepi no[ 5, 4, 3-cc(]i ndol e- 8- car boxyl i

c acid 2, d|3X|de ( A5) vvasreactedto give the title

Pcrﬁﬁﬁ'a‘j'ﬁﬂ‘% %s a white solid . [MH + = 323.2, RT =

Acigd nmin Acid 9 6-Butyl-1 -nethyl-1,3,4,6-tetrahydro[1

6- EiHy‘M &ﬁ@ﬁh‘yﬂq)b&l 6~t&rﬂﬁ]drﬁﬁ§2]ﬂn&e®md[6)4y3 cd)indol8-8-carboxylic acid
%quégé(ggﬁ I n an anal ogous manner to that

escri or the synthesis of Ac A7 -1-
'I;ﬁgt Ry| sojution  of meth%//l 6-ethyl-1 metﬁyl—1,3,£, -t)efrahydro[1,2]thiazepino[5,4,3—

cofindblépehadickyRle Bi2adiexide (CH)(A230 g O]78nmiolod- i8-roethbooly(RD mi) was
dddeg i %&ﬁb%ﬂ@?ﬂ ﬁﬁﬁbxn&@%omﬁé}?(ﬂﬁnﬂ Q@RI MBetrbélifhg mixture
wasgg%al{ei &%&C Entyéh%%!gﬁjﬂéﬁ é:le%é\éas Qll.d ﬂ'negwoméd'sog)eht L\}XE' 'él\/aporated in
vecgo. e FRpidus, Was) egtracied M) dlieiny, etheman Bnnibp saauegug dpver was
a]dld’lﬁhdl esifiy oBY bawedus chyaledgn2chloridei and eberacieDwiten with ethyl acetate.
ﬂjj fﬂ?loég ﬁr@&ﬁa fsowér'%aﬁrléé)eé\%r' Mgéof OforicBRrst¥AtiR83ESo, and then
q

L byt S e 1€ o R o % 1808040 mmo) as a
m@smhdwldeh (NAg)usaﬁgﬁ iheasibetep withputdurtives purifigation. [M+H] * = 309.1,
RPERE8¢hif ALO) as a white solid. [I\/H—|]+ = 323.2, RT =
2.50 mn Preparatlon of Am nes Am ne (Bl)

3- thoxy benzyl am no) - 4- phenyl - but
"&Hdé (4 teb’ratt"Sst Pﬁ?é“ 35”2
q-EB)yi(l 8)leﬂhyl9x43sﬂaw¢trﬂimgi1y2]ﬂﬁazeplir)olédc%acﬂimddewdcarboxylic acid

ig.rdio,ga@gAgester (10 g, 38 nmmol) [Chirex 181994

'I::Rgttﬁpgz b }fﬁ’m r%éyc'g A)Yeg)% récpm éfh%% (}Q%%qarme)r d@ﬁgt %}scrlbed for
th%swntheﬁ@ 6 AGH & (AS) Wost Ecethyiridepthyh SRSl 2dhigrepinol5.4,3-
cul]ihdalgSrcarbaxylidacith 2@-diodfie (A3)t enperature. The m xture
was cool ed and the solvent was renoved by evaporation

é\n acuo. The residue was dissolved in ethyl acetate
g shed three tines with water, dried over

‘héietby kb linydrob!, dltbiagenineld4. drcalindalesdzeadoxylic acid 2,2-dioxide

(Bayification by flash chromatography on silica gel

i@% %@2 rgg ﬂg{{]%gmog(s 28l _db!e"é/cé)b&?n’ceacud 2,2-dioxide (A2)

by qt shed faethg syethesief (A1) but
mgsnewym @-d@th)&el%—d|agdra[1vaiihlagepino[5,4,3—cd]indole-8-carboxylate 2,2-
dioxide (C1) in the place of methyl 6-ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,3-cd]indole-8-carboxylate 2,2-dioxide (C2). [M+H]" = 321.2,
RT = 2.45 min

Acid 3

6-Ethyl-1-methyl-1,6-dihydro[1,2]thiazepino[5,4,3-cd]indole-8-carboxylic acid 2,2-
dioxide (A3)
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solid. Step B: To a solution of

[ (1S, 2R) - 1- benzyl - 2- hydr oxy- 3- ( 3- net hoxy- benzyl am no) -
wonroepysgsisar bam ¢ acid terf-butyl ester (produeCTmP21/014076

Step A) (10 g, 25 nmmol) in acetonitrile (100 M) was

added p-tol uenesul fonic acid nonohydrate (14 g, 75

mmol ) andthe resulting m xture was stirred for 16 h.

elia@yMhiviethyn ecdipydralt e2]thiszepidolbes 3-Ciflirdeteed| Satimhrvagtied Bacid 2,2-

: t . t . .

b ) 1o B AT IR AR Ll o (12

il @ng diedtadnat; REWR & T BPW, e HOUETS \fRY cooled &and evaporated in
vaauo fto qgitd ansolidni e olid was washed sequentially with water, ether, ethyl

e{c%i%)té’:%hd&héhﬂwﬂ@eﬂwep agsivlto gw(étBtgf tigétw@iﬁg\oaﬂ PB) asadayd petiow solid
A 4 af I stQ ep A

(b?%)g)(z[gﬁ%qb‘%wgh§? ?%%Fenﬁwyl -ethyl)-carbamc acid

terf-butyl ester (1.1 g, 4.1 muol) [Chirex 1819W94
Aciti#9924382] was di ssolved in ethanol (100 m) and

1Rt |36%’1"1Qnet%blre@wmﬂlﬁéqih&%[ﬂ,ﬂ]tﬁﬁz&&na[s,zﬁ,a?oa]mlé-ssaaﬂooxync
ad(ﬂg L he 1 i [t1ng mxture was heated, under an

a 5‘?{8}"8%?‘ ﬁi trogen, for 4 h at reflux tenPer ature.

ITren BNRlpgeus Mesneloé &Rt Hrgciibrd &5 thentyniesisr einivdd 1opethyl-6-(1-
restaplethgl)i1(Brdinpdre G2l thiazEpimof5es B-adfinduies 3 Brdisavbwetic i atid  2,2-dioxide
(Btzbyr/\lvaéﬂe%fc?e,fd% @%lﬂfﬂ@ﬁﬁ@gorg&k%@ (N1 BSa PhiklyeWew 85lid. gui+Ee = 321.2,

e nesi umsul fate and concentrated i'n vacuo.
T - thyl et hyl
[ (1S, 2R) - 2- hydr oxy- 1- ( phenyl net hyl ) - 3-

Adigtsr ahydr o- 2H~pyr an- 4- yl am no) pr opyl ] car bamat e was
t . ' i O i . . i}

iw&gﬂ_%ﬁg@?ﬁ’hﬁ%ﬁr‘y%y,%ﬁﬁkﬁﬂgégrbtﬂgc@]mao@ §leRIboxylic acid 2,2

i9KdEMN)3- Arri no- 4- phenyl - 1- (t et r ahydr o- 2H pyr an- 4-g| am
In rem) ar2ldgouamaanngi taothat descripBa Yonihe sybthasia el Acid 2kA3), 1-methyl-6-
ORI GPHiBy dBANEhidzepih bt 4, 8@ amidoRes, stddarbdiglic waidhe gidioxide (D23)
of B . 1,1- t : + -
freresors S IOF R RA oo g, it = 524 3, 57 = 25
"M&Nn- 4-yl am no) propyl ] carbamat e (product of B2, Step

A) in the place of [(1S, 2R)-1-

- 2- hydr oxy- 3- ( 3- net hoxy- benzyl am no) - propyl ] - car

A& - 2:
GiRphSRuth Mo S0 ab et StelpeBlp 4Rl acia 22

dipxideddBs nanner to that described for Arines 1 and 2
IHdmgndlégR)us(rHanrer dz i thatnydsc@bazhamythe asyifitiegis o roaB dA3), 6-butyl-1-

g1 8 B b1 ing é4,%-&f]ig&o|%-3tﬁr1iaﬁg%rbbi?xﬁibfa% 2,2-dioxide (D24)
JIL Mo o T e

ionmer ci al sources or prepared as described in WO
2004/ 094430). Wien the salt of the starting am ne was
in place of the free base a nolar equival ent of

Acd : . .

e e et AeABY i3 e R or e L AR R - i ot

o 2o SOHBIR 6 I ThAR S SRRl PRSI Podfndole-
R sbl |-§-1-met -¢.8Ldi _ ,3cd)indole-8-
355l 0 AR ) 1 2552 AR A RRR 01208 ) was
traled wWith gnmeniyenisateol-44 gtiaadntiieiadedva esarbon (0.1 g) and
ety abed°C MACE 2004, 0 DhdEddling Ane maxtNeerwvaStfitetadngnd\evamorated to
dh&R iR3B8Blo. The residue was dissolved in ethyl acetate and washed sequentially
with saturated sodium hydrogen carbonate and water. The organic layer was dried over
magnesium sulphate, then filtered and evaporated in vacuo. The residue was triturated
with ether and the resulting solid was washed with water and then more ether before
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No. B3 (2R 3S)-3-Am no-4-phenyl -1 -({[1-(2, 2, 2-
{[1-(2,2,2-Trifluoroethyl)-1 Hrifluoroethyl)- 1

weékmpsroagal - 4- pyrazol - 4-yl ] et hyl } am ne PCT/EP2004/014076

yl ] met hyl } am no) - 2- but anol ditosyl ate B4

(2R, 3S) - 3- Am no- 4- phenyl -1 - Benzyl am ne

[ (phenyl et hyl ) am no] - 2- but anol di t osyl at eB5

draiR8 Slo-gveétrientitiededpheiuinti-(A7] é<la white solid (0.12 g). [M+H]" = 323.2, RT =
é&%i di nyl net hyl ) am ne

pyr i di nyl net hyl ) am no] - 2- but anol ditosyl ate B6

(2R, 3S) - 3- Am no- 4- phenyl -1 -[(3-

AddRyri di nyl net hyl ) ani ne

Mt JEYﬂ)I%S{hYB)@Gﬂéifdhyﬂr&[ﬂtzalmzediﬁd[S,\AL:Bt:ct]u&VoIe-S-carboxyhc

?‘%555 'OQH%}AI gtrah grg_z [ tetrah

IQﬁnpagnaéggogsypﬁrgﬁf FR)}/ at 9§ e ?,q ﬁr?iyﬂ e31¥ of Acid 7 (A7), 1-methyl-6-
ptomid rBrdingdro[ it 2thidzedinp[Ssds B-atlindee-8-carboxylic acid 2,2-dioxide (AS)

WZBré*a%}ed'ﬂto@nent%lltlé Eé:%p@dirrwdAe&as b(v&’mt&tsbydl Bi+H]* = 323.2, RT = 2.56
I soxazol yl )met hyl ] am no} - 4- phenyl

Yoxazol yI ) met hyl ] am ne but anol d| hydrochl ori de B9

(2R, 3S) - 3- Ami no- 1- (cycl obut yl am no) - 4- Cycl obutyl am ne
mﬂdmyl -2-butanol ditosylate B10

?tﬁﬁ)-métwm 504 é"tét@éhﬂﬂoﬁ%]ﬁ‘n@kéd Mg_’SQFIY %Hﬁﬁ&dlﬁli’)-@deBﬁyhc acid

uoro% | ohéxyl ) am no] - 4- pheny but anol

73#1“6%’9?'% B11

Ip 2R 3sglogoysrimaenar {q that |dgseriedhipr )tlg@nsmqwess of Acid (A7), 6-butyl-1-

rﬁ&hﬁLuerdmrw Paithrsirb{ R4 Snodlindol 68t caniodxytid cig 2| 2adioxitd PAG)
'rg ed’sf 89hd 1ilid gor?ni)gui;b %9%(1% ao-pgle?yeﬁow solid (0.24 g). [M+H]" =

ropyl ) am no
|dP'8pyI )am ne but anol di tosyl ate B13
(2R, 38) 3 Am no-1-{[ (5-et hyl -
Adig~let hyl - 3-t hi enyl ) net hyl ] arri ne

fﬁ)ﬁ%@ 'JE;‘P % Eé&ﬁ]éﬂﬁf&? %ﬁﬁ]@%krzﬁg@# ?zg@{c;di% Oﬁ%@iﬁlc acid 2,2-

C{ﬁé‘@ﬁ}‘ﬁ&%/) et hyl ] ani no} - 4- phenyl - 2- butanol ditosylate
IBED 4ri2RigeBs nBanAeT toothdt qeseriyed for fe2sybiisis of Acid (A7), 1,6-diethyl-1,6-

difydfol 3'2;1%1{219&96[9@@1% )r@B]efBa—carboxyhc acid 2,2- dlox1de5 (A2) was reacted to
I e
2-butanol ditosylate B17 (2R3S)- 3- Am no- 1-

RrepatatipnogfyAmbiesy| ) anmi ne

Amine 1 (B1)

(2R,3S)-3-Amino-1-(3-methoxy-benzylamino)-4-phenyl-butan-2-ol di-tosylate

Step A: ((S)-(S)-1-Oxiranyl-2-phenyl-ethyl)-carbamic acid tert-butyl ester (10 g, 38
mmol) [Chirex 1819W94 Lot#9924382] was dissolved in ethanol (100 ml) and 3-
methoxy-benzylamine (14.6 ml, 114 mmol) was added. The resulting mixture was
heated, under an atmosphere of nitrogen, for 12 h at reflux temperature. The mixture
was cooled and the solvent was removed by evaporation in vacuo. The residue was
dissolved in ethyl acetate and washed three times with water, dried over magnesium
sulfate and concentrated in vacuo. Purification by flash chromatography on silica gel
(dichloromethane/methanol: 98/2 to 95/5) gave [(18,2R)-1-benzyl-2-hydroxy-3-(3-
methoxy-benzylamino)-propyl]-carbamic acid tert-butyl ester (10.0 g, 66%) as a white
solid.

Step B: To a solution of [(1S,2R)-1-benzyl-2-hydroxy-3-(3-methoxy-benzylamino)-
propyll-carbamic acid terf-butyl ester (product of B1, Step A) (10 g, 25 mmol) in
acetonitrile (100 ml) was added p-toluenesulfonic acid monohydrate (14 g, 75 mmol) and
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-yl am ne yl am no) - 4- phenyl ~2- but anol ditosyl ate B20

(2R, 3S)-3- Am no-1-{[2- 2-(Ethylthio)ethanam ne
theatbylitchinodere twas] stimeddpr 46 bhfé%s/ white pracipiigle trmed yagtfigered and

Sthet APz dliédunder vacuum to give the title compound (B1) (15.6

el e R e

(2R, 39) - 3- Ami no- 4- phenyl 1-({[3- {[3-
Afdiné 21 uor onet hyl ) phenyl ] met hyl } ani no) - 2-

Tk o ]
(2(R 5% 4. ég{é;ﬂ 178 ésr))mge('i‘?t}anHgGP@gﬁ}é%ﬁ;Hi_flﬂﬂy_il%\r(mhd)cﬂibhﬁhel di-tosylate

( q)- Pr opy! but I 1
i e St By ot Seporsk Ao o S0 LB S (1.4 5, 4.

mnfol Aichire®e t $19w 94 Letres343eanwadissolved in ethanol (100 ml) and tetrahydro-

énhX ) r}ﬁl]nol‘? \Afé@.eel%Mled 2Thd ARk mixture was heated,
u?dqoq%réég:gr%g) ?ﬂ%ﬁ%% f§h4 m r%o%ﬂ tatLé' E f’@?&%g’&%s cooled
af@ R;é@lv@ﬂ%mterﬂo@ldebwevaporqt@nﬁﬁ djgeHa-1The re3| ue was dissolved in
@ P!’a?ﬂ&t@ dndy Washée thqt%@ghf@?) with Iwa:f;rm g}dh;dj |ot1®r§i1agne5|m7sulfate and
T metti/leth y 2'-th¥/ Q{/Um henylmethyl)-3-
(t@gﬁmijggu&%%a-?ﬁ@] PR iy ﬁ%fa;?%iegw%n 3; gbmgu” an Hhre solc
(0.5 Qmmbl¢}{MHHﬂ1€3<9$5 ﬁ,rR'h 5]2- 18 bim anol
|3®6£3'—Mh%¥4 ReRy R & (BirbiRyd-2HepyRdP4-ylamino)-2-butanol  di-

é?ﬁéq @g ks Am no dnh(an f%ahoé%u? n'%' E@h@%%%l:ﬁb@@f&ethe synthesis of
(B)higetrusing 6r1|- @e@g@a v § 2-ydreve-Ir ;H}g@ Wetliyl) -3-(tetrahydro-2H-

aawylanﬁrrwprbpwoemdm rqprpdactmftazwtap Hy)dinotba| magedef [(1S,2R)-1-
b @é@%@?@g 3303 fﬂﬁxﬁbm%\‘ﬁmé) drbgyii%eadbamic acid fert-butyl ester

opropyl)am ne
(l?rPW‘Ftl%%p @Bﬁ)) am no] - 2- but anol ditosyl ate

Amines B3-82

Amines B3-82 were obtained in an analogous manner to that described for Amines 1
and 2 using ((S)-(S)-1-oxiranyl-2-phenyl-ethyl)-carbamic acid tert-butyl ester (1.1 g, 4.1
mmol) [Chirex 1819W94 Lot#9924382] and the appropriate amine or an appropriate salt
thereof (either obtained from commercial sources or prepared as described in WO
2004/094430). When the salt of the starting amine was used in place of the free base a
molar equivalent of an appropriate base (such as triethylamine) was also added to the
reaction mixture. The dihydrochloride salt of the amine was prepared in some cases in
place of the ditosylate salt. These could be prepared in a manner analogous to that
described for Amines (B1) and (B2) but using a solution of 4M HCI in dioxane in the
place of p-toluenesulfonic acid monohydrate (as described in WO 2004/094430):

Amine Name Starting Amine (free base)

No. '

B3 (2R,38)-3-Amino-4-phenyl-1-({[1-(2,2,2- {[1-(2,2,2-Trifluoroethyl)-1H-
trifluoroethyl)-1H-pyrazol-4- pyrazol-4-yllmethyl}amine
ylJmethyl}amino)-2-butanol ditosylate

B4 (2R,3S)-3-Amino-4-phenyl-1- Benzylamine
[(phenylmethyl)amino]-2-butanol ditosylate
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(2,2-Di f
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| uor oet hyl ) am ne
ol ditosyl ate B33
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| ditosylate B34

(2R, 3S) - 3- Ami no- 1-[ ( 3- net hyl butyl ) am no] -
(3-Methyl butyl)am ne 4- phenyl-2-butan

L_di toey] ate B35

B2 R, 3S) {2R,88)-80ndinplaginenyldt-[(42, 2, 6, 6- | (2PRidinyemethyl)amine
t et ramehbyd; ﬁ%ﬁkﬁﬂﬁé%lr&:fﬁ‘bﬂ?éno?du%&@@
R 39) xzﬁ,ﬁ\ﬁ?( Ao UL 13 ot hy) CyoSHERyedhaTiEe
di et h Ipy@msdrhneﬂwl)alampha%butaﬂgh@twvlaw but anol
E?iizt ?%1 Fl@t@?; 3%%35)[(232% no-1-{[ 2- | (2,2-Dimethyltetrahydro-2H-
(et by Pﬁne&?%t’eﬁgh%&%ﬁ%n $HURONL.  pRyragvDamine
di t osyl AtRheRAPR-puirnalgito suaim no- 1 [(2-
3682;:% ﬁ |( R 3%)- Btﬁlmyihd»ar{[(ra&thyl 5- o b t[(3 Ethyl-5-
539 (2{2%’%?@{ étﬂﬂ]aﬂﬁ G @i&ﬁg{z 5 ot poRzo e
(2. Nt hpHEROL] ) mri e
B ) am noaR aspamho-z (bml@tmbylardmpbéyl af €yedgutylamine
(2R, 3S) pRedyii2tiitdnol fodpiken-1 -yl am np) - 4-
!{' tjggr (%?ﬁﬁ?—ﬁ%\rﬁn?qﬁg%hép?w ganIno;jl t@?&’-bﬁﬁxgro%%lohexyl)amine
Cycl ohegilpmsyelensxbaminobdhheavier ditpsyl ate B42
(2rRi, SS(\FBthaAniditmsydlamhsnyl 1 - (1R 3S, 5;2 7S) -
oyl g e gkfj%rgetr‘%{?ﬁ“nﬂﬂl Crorgeralaine.
B43 (2RI ﬁFlOI OWI% 8 4R
3111?, AR (2R BGEBAMN-1T[HBBB-2- bi cycl of 2.23,3,3
ept am ne
rdit 9§y| gﬁéﬂiﬂu%rﬂﬁﬂog‘ig o ﬂ3 ‘,ta\ mR?]ng)JLIZ phenyﬁlaéﬁtaf{llfﬂzropropyl)amlne
815 oy G SLbAm e -t anol di t bl FAESaaignyImethyllamine
(2R, 3S {Bewmmway];ahﬁrib} -4 dhelyiF3rbytangicl phexyl ) am ne
thynyl g)fgqug?gxyl ) am no] - 4- phenyl - 2- put anol
Bg{ 4l oSyl <rzléfi;",38)-3—Amino-1—{[2- [2-(Methyloxy)ethyl]lamine
(methyloxy)ethyllamino}-4-phenyl-2-
butanol ditosylate
B15 (2R,3S)-3-Amino-4-phenyl-1-[(2,2,2- (2,2,2-Trifluoroethyl)amine
trifluoroethyl)amino]-2-butanol ditosylate
B16 (2R,38S)-3-Amino-1-(ethylamino)-4-phenyl- | Ethylamine
2-butanol ditosylate
B17 (2R,3S)-3-Amino-1- (Cyclopropylmethyl)amine
[(cyclopropylmethyl)amino]-4-phenyl-2-
butanol ditosylate
B18 (2R,3S)-3-Amino-1-(cyclohexylamino)-4- Cyclohexylamine
phenyl-2-butanol ditosylate
B19 (2R,3S)-3-amino-1-(3-cyclopenten-1- 3-Cyclopenten-1-ylamine
ylamino)-4-phenyl-2-butanol ditosylate
B20 (2R,3S)-3-Amino-1-{[2- 2-(Ethylthio)ethanamine
(ethylthio)ethyllamino}-4-phenyl-2-butanol
ditosylate
B21 (2R,3S)-3-Amino-1-{(4- (4-Methylcyclohexyl)amine
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hylami%gs 5%u?ano

fh@ﬁ@nxbpzomtan
Ep]sylg{éwyl 1H pyr

0l2-Plicpprst hyéarsin855
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B2Sy| ) e
dltosy

| @amingp8-hudRoBdjosglatan no- 1

LR A bR 10-4 PReRINY H2RreRAM o
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1| FPPREFHMFEREne

-net hyl - 2-buten-1

dimethylcyclohexyl)amino]-4-phenyl-2-
butanol ditosylate

2 [)a i i
B?F) am éS) RHnwgérﬁm kga&t\l azloim ge | | (3:3-Dimethylbutyamine
(2R, 39)¢ ﬁﬁ%‘h@’ A% Béaﬁ‘ e

chloro mmylla';@m no] -4 phenyl - 2- but anrl ditosyl ate B58

B08R. 3S) ok AW NAmInd- F3heRANE(dI®FERNI | i|(8,3,5,5-

é.n?gg %ﬁé%%%klhﬁ&ﬁghn%]@%@ﬂd 2- bl*!attr%ﬂ@thylcyclohexyl)amine
ditosylate

| B29 (2R,3S)-3-Amino-1-{(1,5- (1,5-Dimethylhexyl)amine

dimethylhexyl)amino]-4-phenyl-2-butanol
dihydrochloride

B30 (2R,38)-3-Amino-4-phenyl-1- Propylamine
(propylamino)-2-butanol dihydrochloride

B31 (2R,38)-3-Amino-4-phenyl-1-[(3,3,3- (3,3,3-Trifluoropropyl)amine
trifluoropropyl)amino]-2-butanol ditosylate

B32 (2R,3S)-3-Amino-1-[(2,2- (2,2-Difluoroethyl)amine
difluoroethyl)amino]-4-phenyl-2-butanol
ditosylate

B33 (2R,3S)-3-Amino-1-[(2-ethylbutyl)amino}- | (2-Ethylbutyl)amine
4-phenyl-2-butanol ditosylate

B34 (2R,3S)-3-Amino-1-[(3-methylbutyl)amino]- (3-Methylbutyl)amine
4-phenyl-2-butanol ditosylate

B35 (2R,3S)-3-Amino-4-phenyl-1-{(2,2,6,6- (2,2,6,6-
tetramethylcyclohexyl)amino]-2-butanol Tetramethylcyclohexyl)amine
ditosylate

B36 (2R,3S)-3-Amino-1-[(2,2- (2,2-Dimethylcyclohexyl)amine
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BEER, 39) (28, 3N TAMINE 124~ 2, 4- Di met hyl 42QvelaBexylethyhamine
di et hyéyl@lbﬁ@Wlétammho]44-pll7m1yy12-bﬂtalmt anol ditosylate
BES Q%lé)??[la% Am no-1-{[4- L/, L/-Di net hyl -1, 4-

B élnlzlg;]dé] ant ”UAPHBH%H dmt@g?yi?rggnen é-_Methyl-Z-propen-1-yl)amine
(2R 3§ vl o] AopHeny22-butaypal ditosylateni na) - 4-

B? Eugé“(zké'é)?smﬁﬁuooh@slwbte%bﬁ&rﬂmab _4di| t3oByteAtIefeHine
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Bé1 | et hiPRiSya-hainob]Cvelobaptiasinali o5 yhiobepiyigmine
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e ety o4 T ELERET A8t
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el {ﬁ?&;&y;&@némno@mtm L- {{ (6-|met hy! - 2-
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Bagri di n@@ Bk InAn]jimor @ - di t osyl at e (1-Ethynylcyclohexyl)amine

ethynylcyclohexyl)amino]-4-phenyl-2-
butanol ditosylate

B46 (2R,3S)-3-Amino-1-[(4- 4-Methylaniline

methylphenyl)amino]-4-phenyl-2-butanol
ditosylate

B47 (2R,3S)-3-Amino-1-[(1- (1-Methylcyclohexyl)amine

methylcyclohexyl)amino]-4-phenyl-2-
butanol ditosylate

B48 (2R,38S)-3-Amino-1-[(1- (1-Ethylcyclohexyl)amine

ethylcyclohexyl)amino]-4-phenyl-2-butanol
ditosylate

B49 (2R,3S)-3-Amino-4-phenyl-1-[(1- (1-Propylcyclohexyl)amine

propylcyclohexyl)amino]-2-butanol
ditosylate

B50 (2R,38)-3-Amino-1-({2-[(1,1- {2-[(1,1-

dimethylethyl)thio]ethyl}amino)-4-phenyl-2- | Dimethylethyl)thio]ethyl}amine
butanol ditosylate

B51 (2R,3S)-3-Amino-4-phenyl-1-({2-(2,2,2- {2-[(2,2,2-

trifluoroethyl)oxylethyl}amino)-2-butanol Trifluoroethyl)oxylethyl}amine
ditosylate
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%ébgzd t(%ﬁb?§iggﬂ\n(1ﬁé qu a sol ution of| 4 pethoxyaniline
. 2] t hi aﬁ'@ﬁ hM@E‘@pﬁe@X]@EV’Fq%r‘}me@y@ car boxyl ic acid
2, 2- di poutheol dpylate. 038 g, 0.12 mml)|in
%Hrﬁghﬁl(é’% ﬁlﬁﬁn&g” - vvas added (ZRELS‘rQﬁl)c@aniline ot
anol dil- F@ﬁgpé)a%@ﬁ?( P EE%H@P%E%WDI 3/ am no) !
1- (3- di| g tanmi nopropyl ) ~3- et hyl - carbodiimi de
I.*sWrOCh|m,BS§‘—3(/OmaBQ-{g3- 0. 15 3-Methoxyaniline
(methyloxy)phenyllamino}-4-phenyl-2-
butanol ditosylate
B62 (2R,3S)-3-Amino-1-[(4- 4-Chloroaniline
chlorophenyl)amino]-4-phenyl-2-butanol
ditosylate
B63 (2R,3S)-3-Amino-1-(cyclopropylamino)-4- | Cyclopropylamine
phenyl-2-butanol ditosylate
B64 (2R,3S)-3-Amino-1-[(2,4- 2,4-Dimethylaniline
dimethylphenyl)amino]-4-phenyl-2-butanol
ditosylate
B65 (2R,3S)-3-Amino-1-{[4- N,N-Dimethyi-1,4-
(dimethylamino)phenylJamino}-4-phenyl-2- | benzenediamine
butanol ditosylate
B66 (2R,3S)-3-Amino-1-(2-butyn-1-ylamino)-4- | 2-Butyn-1-ylamine

phenyl-2-butanol ditosylate
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(2R,3S)-3-Amino-1-{[(1S)-1-
methylpropylJamino}-4-phenyl-2-butanol
ditosylate

[(1S)-1-Methylpropyl]lamine

B76

(2R,3S)-3-Amino-4-phenyl-1-{(2-
pyridinylmethyl)amino]-2-butanol ditosylate

(2-Pyridinylmethyl)amine

B77

(2R,38)-3-Amino-1-{[2-methyl-4-
(methyloxy)phenylJamino}-4-phenyl-2-
butanol ditosylate

2-Methyl-4-(methyloxy)aniline

B78

(2R,3S)-3-Amino-1-[(1-
ethylcyclopropyl)amino]-4-phenyl-2-
butanol ditosylate

(1-Ethylcyclopropyl)amine

B79

(2R,3S)-3-Amino-1-(2-pentyn-1-ylamino)-
4-phenyl-2-butanol ditosylate

2-Pentyn-1-ylamine

B80

(2R,3S)-3-Amino-1-[(3-
fluoropropyl)amino]-4-phenyl-2-butanol
ditosylate

(3-Fluoropropyl)amine

B81

(2R,3S)-3-Amino-1-[(1-
methylcyclopropyl)amino]-4-phenyi-2-
butanol ditosylate

(1-Methylcyclopropyl)amine
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ioxide (E4) Formc acid - 6-Ethyl-/V-
(1S, 2f ?) - 2- hydr oxy- 1-

({[2-(2,2,2- trifluoroethyl)PCT/EP2004/014076
/-1-pyrazol -4- E5 yl]nethyl}am no)propyl]-1 -

met hyl -1, 3,4, 6- tetrahydro[1 ,2]thi azepi no[ 5,4,
3-cc(lindol e-8-carboxam de 2 _2-dioxid 1) (I:';\

car boxam de 2, 2-di
Al B3 633.4 2.5 |

gaerm c ig‘afi?dS)-3-@anhdﬂ-yl[(1L1 -dinfethyB2- 561. 5 (2 ‘EDlmethyl -2 -propyn-1-

{ (1S, 2 R%) E{‘] 2¥inol4- ;5@?19!3%[}%%85/' ) - 35{~ll)am|ne
e

[ (pheny am no] propyl } E6 -1- yl-1, 3,4, 6-

’)1 t hl a-;on: n

tetrahy rof5+4;
3-cc/] i ndoI e- 8- car boxam de 2,2-dioxide (1:1) (E6)
E}@ jlesacid - 6-Ethyl-L/- Al B5 562.4 2.3

d ) 2- hydr oxy- 1- (phenyl met hyl ) -3-[ (4-

N

%-Pth;hylélﬂge : h @)}ga Hmy(gro &%‘-ulg%xl?n?ethylll)E&Méhy%roi’l-ﬂhﬁan-m

yiBamufo])prrmhql]eL G-dihydivofd aaitrduez.bj@[514&cw®4de-ﬁ}carboxamide 2,2-
g fjcacid - 6-Ethyl-L/- Al B6 562.4 2.3

{(1S K)'- 2- hydr oxy- 1- (phenyl net )-3-[(3-

pyridi nyl met hyl ) am no] propyl } E -Aet hyl -1 |, 3, 4, 6-

tetrahydro[ 1 , 2] thiazefifno[5 l4

3-co(]i ndol e- 8- car boxari d§ I, 2- dk.oki de (1:1) (ES)

Formic acid - L/-[(1S, 2R\ 8- Al B7 583.4 2.4

[(2,2-D et hyl t et rahydr o- 2prran-

4-yl)am no] - 2- hydr oxy-

To a solution of 1,6- dlethyl -1,6-dihydro[1,2]thiazepino[5,4,3-cd]indole-8-carboxylic acid

' 2,2-dioxide (A2) (0.038 g, 0.12 mmol) in dimethylformamide (3 ml) was added (2R,3S)-3-

amino-4-phenyl-1-(tetrahydro-2H-pyran-4-ylamino)-2-butanol  di-tosylate (B2)(0.730 g,
0.12 mmol), 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (0.030 g, 0.15
mmol), 1-hydroxybenzotriazole hydrate (0.025 g, 0.15 mmol), and triethylamine (0.100
ml, 0.72 mmol). The mixture was stirred overnight at room temperature and then the
solvent was evaporated in vacuo. The residue was dissolved in ethyl acetate (50 ml)
and washed with saturated aqueous sodium hydrogen carbonate (50 ml). The organic
phase was dried over magnesium sulfate, filtered and evaporated to give the crude
product. Purification by biotage (eluting with 2-5% methanol in dichloromethane) and
freeze-drying gave the title compound (E1) (0.030 g, 0.05 mmol) as a white solid.

[M+H]* = 567.6, RT = 2.3 min.

Examples 2-89 (E2-E89)

Examples 2-89 were obtained in an analogous procedure (in examples where the
formate salt is indicated the compounds were purified by mass-directed automated
preparative HPLC using acetonitrile/water/formic acid as the eluant rather than by
biotage as indicated above) to that described for Example 1 using the appropriate acid
and the appropriate amine indicated in the table below:

Example Structure Acid | Amine | [M+H]* | RT
(min)
1,6-Diethyl-N-[(1S,2R)-2- A2 B1 603.5 2.5

hydroxy-3-({[3-
(methyloxy)phenyl]methyl}
amino)-1-
(phenylmethyl)propyl]-1,6-

dihydro[1,2]thiazepino[5,4,3-

N\ OH
. \ N7 E2
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(p'[e@éﬂ,mﬁﬂﬂl)IPFQRYHﬂcycl ohexyl ) ami no] - 2- hydroxy-[1 -
metipire 84, seetaHydm{ogy| 1 - 6- E12 et hyl - 1-net hyl|-1 , 3, 4, 6-
thi z‘éi»&% I,Q%%nd&éishl pzepi 30[5, 4, _
Ao AU S A AT
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ylamino) propyl] -methy E4
1,3,4,6-tetrahydro[1,2]
thiazepino[5,4,3-cd]indole-8-
carboxamide 2,2-dioxide (E4)
Formic acid - 6-Ethyl-N- A1 B3 633.4 25
[(1S,2R)-2-hydroxy-1- S J:? “@}F‘
(phenylmethyl)-3-({[1-(2,2,2- &@A . =
trifluoroethyl)-1H-pyrazol-4- ) Es e
yllmethyl}amino)propyl]-1-
methyl-1,3,4,6-
tetrahydro[1,2]thiazepinof5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E5)
Formic acid - 6-Ethyl-N- Jﬂ? A1 | B4 561.5 |25
{(18,2R)-2-hydroxy-1- Sl I
(phenylmethyl)-3- Q) oo iAT:j
[(phenylmethyl)amino]propyl} 7 Es o
-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E6)
Formic acid - 6-Ethyl-N- A1 B5 562.4 2.3
{(18,2R)-2-hydroxy-1- RV GPN
(phenylmethyl)-3-[(4- e o A©
pyridinylmethyl)amino]propyl} R
-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E7)
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6-Ethyl-N-[(1S,2R)-3-{[(3-
ethyl-5-
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hydroxy-1-
(phenylmethyl)propyl]-1-
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2,2-dioxide (E10)
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1-(phenylmethyl)propyl]-6-
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2,2-dioxide (1:1) (E11)
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Formic acid - N-[(1S,2R)-3-
[(4,4-Difluorocyclohexyl)
amino]-2-hydroxy-1-
(phenylmethyl)propyl]-6-
ethyl-1-methyl-1,3,4,6-
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2,2-dioxide (1:1) (E12)
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B10
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2.5
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Formic acid - 6-Ethyl-N-
[(18,2R)-3-{[(5-ethyl-3-
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methyl-1,3,4,6-
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3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E15)

A1 B13
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2.7

Formic acid - 6-Ethyl-N-
[(18,2R)-2-hydroxy-3-{[2-
(methyloxy)ethyljamino}-1-
(phenylmethyl)propyl]-1-
methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd)indole-8-carboxamide
2,2-dioxide (1:1) (E16)
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3-cd]indole-8-carboxamide
2,2-dioxide (E17)
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2.3
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tetrahydro[1 , 2]thiazepino[5, 4,
3-cc/]indol e-8-carboxam de 2, 2-di oxide (1:1)
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- Al B21 567.5 BCT/EP2004/014076
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tetrahydraf Zﬁh|a£e(p}n%’[§ft -2- Al B25 509.5 2/ 2
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E19)
Formic acid - N-[(1S,2R)-3- A1 B18 553.5
(Cyclohexylamino)-2- S NQ
hydroxy-1- &é))& o 3,
(phenylmethyl)propyl]-6- ] E20
ethyl-1-methyl-1,3,4,6-
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(3-Cyclopenten-1-ylamino)-2- | S J\)?Q
hydroxy-1- &5)*“ o 3.,
(phenylmethyl)propyl]-6- 1 E2
ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5.4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E21)
Formic acid - 6-Ethyl-N- A1 B20 559.4
[(18,2R)-3-{[2- LV W GNP
(ethylthio)ethylJamino}-2- ® STy
hydroxy-1- 1 ez
(phenylmethyl)propyl]-1-
methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdlindole-8-carboxamide
2,2-dioxide (1:1) (E22)
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Formic acid - N-[(1S,2R)-3- A1 B24 581.5 27
[(4,4-Dimethyicyclohexyl) sl J:Ej,OL
amino]-2-hydroxy-1- &EP)LH o e,
(phenylmethyl)propyl]-6- 7 Es
ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino([5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E26)
6-Ethyl-N-[(1S,2R)-2- A1 B25 509.5 2.2
hydroxy-1-(phenylmethyl)-3- |  &.{ .} NJ:FA)L/\%
(2-propyn-1-ylamino)propyl]- O T
1-methyl-1,3,4,6- ) ez
tetrahydro[1,2]thiazepinof5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (E27)
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2, 2-di oxi de (E31) 6-Et hyl

2.3 hydroxy-1-(phen

yl met hyl ) - 3-
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zgg fj’ ,gdol e- 8-car boxam de 2, 2-di oxi d€ (1: 1)
oty ?O 2] azemefs,zE Al B63 511.3 2.0
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E64)
Formic acid - N-[(1S,2R)-3- . A1 B62 581.2 3.0
[(4-Chlorophenyt)amino]-2- Sl ,©/
hydroxy-1- &E))L > L
(phenylmethyl)propyl]-6- ) ees
ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdindole-8-carboxamide
2,2-dioxide (1:1) (E65)
Formic acid - N-[(1S,2R)-3- A8 B18 567.3 2.3
(Cyclohexylamino)-2- S N/O
hydroxy-1- @ S HL
(phenylmethyl)propyl]-1- DR
methyl-6-propyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E66)
Formic acid - N-[(1S,2R)-3- A7 B18 567.3 2.2

(Cyclohexylamino)-2-
hydroxy-1-
(phenylmethyl)propyl]-1-
methyl-6-(1-methylethyl)-
1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdindole-8-carboxamide
2,2-dioxide (1:1) (E67)
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(Cycl opropyl am no) -
(phenyl nmet hyl ) pr opy
woebwsakngadso[ 1 , 2] thi

acid -
et hyl oxy”henyl | et

2- hydroxy-1-
|]-6- E68 ethyl
azepi no[ 5, 4,

hyl} amino)-1- EB9

- 1- net hyl

-1 ,3,4,6-
; i PCT/EP2004/014076
3-cc/]indol e-8-carboxam de 2, 2-di oxi de (E68) Formc

L/-[(1S - A8 Bl 605.4 2.2 Hydroxy-S- CP-

N @gnyianet hy! ) pr opy

(ij%grﬁ“ Ablz, 21t i

8-carb
hydeg¥nlc acid - L/-[(

(phe@yloiedhdpydratitno) - 2
ethyPafthyatdyb) pr opy
tetr%\ﬂ&érﬁrwagﬁ%z%p@%ryb'
3-gdfipqRle-Sarkpxamige. | (
2,2-didxide (68t hyl pheny

[]-1 - net

hydrloxyss1-

azepi no[ 5, 4,
oxam de 2, 2-di oxi de
1S, 2R)-3- Al B64 575.4

| - 6- prgpyl -1

azepi no L A
0Xi 2, 12-4di oxi de (1:
1S, -3- Al0 B18 367.4

(1:1)

11-1 ,6- E70 diethyl-1,3

(1:1)
2.

BE3, 4, ¢

( E69)

2.1

a4a6_

(E70)
9

511.3

2.0

Foﬁtﬁ'&%@iﬂl- f(hgl2R0py
etr ro[l ]thi

Hy@“’&%%’ dol e- 8- carb
(meisylexpaemdmethyll- | (
amina}-1¢ Di et hyl ami no)
(pHeP)RBEhYIRREPHA R OPY
methyl-6-propyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdJindole-8-carboxamide
2,2-dioxide (1:1) (EG9)

)am no] - 2-hydroxyl-1-

]-6- E71 hyI-l-
azeplno 5
CZIUG

1S, - 3- Al

O

]-6- E72

dy

(1: 1)
B65 590.4 2.
phenyl])] ad nd} - 2- hyldr oxyl

_5-1 a3a4

(E71)
1
1-

2.2

Formic acid - N-[(1S,2R)-3-
(Cyclohexylamino)-2-
hydroxy-1-
(phenylmethyl)propyl]-1,6-
diethyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E70)

A10

B18

567.4

2.1

Formic acid - N-[(1S,2R)-3-
[(2,4-Dimethylphenyl)amino]-
2-hydroxy-1-
(phenylmethyl)propyl]-6-
ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E71)

A1

B64

575.4

2.9

Formic acid - N-[(1S,2R)-3-
{[4-(Dimethylamino)phenyl]
amino}-2-hydroxy-1-
(phenylmethyl)propyl]-6-
ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E72)

| A1

B65

590.4

2.1
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et hyl - 1- et hyl

-1, 3,4,6- tetrahydro[1l

, 2] t hi azepi no[ 5,4, 3-cd]indol e-8-carboxam de

wa 2005csemsde (1:1) (E72)Formic acid -

L/ -[ (1S, PRYAEB200A014076

B66 523.3 2.1 (2-Butyn-1 -yl am no)-2- hydroxy-1-

(phenyl net hyl ) pr opy
tetrahydro[1 2]t hi

1]1-6- E73 ethyi -

7£n| nol5—4 S-¢

1- net hyl

-1 ,3,4,6-

Fondnolaenddfmr{a(n B@R)8-de

L-L/-

Q?Ef@ ) E{dlzn;%droxy-

?‘Yngf hyl hexY am n

(pheayirzgipdlosPry!l;2] t hi

etrgi ¢rnﬁéthyldlo$ e68 gﬂ;a}: b
tet 8{]?0‘[: pifdl5

dr

3§ﬂ9¥ ¥ Qém 4

Zzabxlu‘zébﬁ?@i)s 4,

o9

22d|0X| (1:

A\

1) (&3
3[(1,

‘f%éﬁ h\4
D] pr =74 1

azepi n [55734
pxam de 2, 2-di oxi de

axy-l -
3| 4,6- E75 tetrahydrp[1
-CC/]indoI e-8-carb

nmet hyl
(1:1) (E74)
1S, 2R)-3- Al B68 527.4 2.1

(phenyl met hyl ) pr

xam

B& 1mi d 523.3

1, 5-

-1, 3, 4,|6-

opyl ] - 6
de

2.1

Fofmié-2éide- QﬁhX(N 1) (

2.9
{(1?33/5-?—@&% droxy {[
(pharyimetaydddyl,o1 3
trimethy headppimip®p}-
1-rReth yﬂ’i@’iﬂéie (1:1) (

tetrahydro‘f"? Zﬁhlazeplr{o%?

3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E74)

et r ahydr o[ 1

3-caf | ] ndel e- 8- car bpxani
6- Et hyl

E76) Formc acid -
PR) - 2- hydr oxy- 1-

At [ (

_75) For ni aC| d -
:N)BI s phenyl
y )propyI]-
4,76 t

1S52R) -
]
6- E76

3FP97.5

de
-/ -

24

Formic acid - N-[(1S,2R)-3-
(Butylamino)-2-hydroxy-1-

| (phenylmethyl)propyl]-6-
ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdindole-8-carboxamide
2,2-dioxide (1:1) (E75)

A1

o-“s’N
H
o
l!

B68 527.4

2.1

Formic acid - N-[(1S,2R)-3-
{[2,3-Bis(methyloxy)phenyi]
amino}-2-hydroxy-1-
(phenylmethyl)propyl]-6-
ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5.4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E76)

A1

II
m¢°
z\_
o= :5_%3

B70 607.4

2.9

Formic acid - 6-Ethyl-N-
{(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-[({3-
[(trifluoromethyl)oxy]phenyi}
methyl)amino]propyl}-1-
methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdlindole-8-carboxamide
2,2-dioxide (1:1) (E77)

A1

B71 645.4

2.3
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(phenyl nethyl)-3-[({3- [(trifluoromethyl)oxy]phenyl}
met hyl ) am no] propyl}-1 - nmethyl-1 ,3,4,6- tetrahydro[l

WO 2)dshisgmepi no[ 5, 4, 3-ccflindol e- 8- car boxam dePCT/EP2004/014076
2,2-dioxide (1:1) (E77)Formc acid - 6-Ethyl-/V- A1

B72 576.4 2.2 [ (1S, 2R) - 2- hydr oxy- 3- {[(6 rrethyl
pyridinyl)methyllanmno}-1- E78 (phe S U T WA

Formlmrdy-IG-EthyBN-'l 6- tetr ahyd J:g\ rJZ]Ct?n Iallg:e;f Ir‘lé)fésuzy 5764 22
2
Al"

[(1§ (4 aﬁg ﬁﬁ@a oxam dej [ de (1:1) (E78)
2’%0 acl 624.5 2.2 {[ (]
cI ohexyl| am no) met hyl.- 2- oxoet hyl|] ami no}

Pylzdlh)j)m X)]a;[nlncﬁﬂg (phenyl t tid ) propyl ]} 6-
(pteinhirhetAylRégylt~1 , 3| 4, 6- tetrahydro[ 1
ej LM 2% ep| no[ 5 4, B- c;:(] i ndol e- 8- car bpxam [de
(E79) Formc acid - 6-Ethyl-L/- |Al
tet@fwd@t%ﬁ higz f[° é PR) - 2- hydroxy-3-{[ (L R) i
3-ddjindolend-garopxanyieari np} - 1 - (phenyl net hy| ) propyl ]-1-| ESO
2 NBkivk(1:1) &78) 6- teprahydro[l , 2]thi azepino[5, 4,

3- dgl oxam 3

Foppieatd QSSZF%ZE I-L,;j-e 2, E?i' °X'2394(Aj D 6#50) Je245 |22
{[q@l% Grehexipa 3“

1-meihgk2oxdeteyllapingr op
2-hydroxy-1- E79
(phenylmethyl)propyl]-6-
ethyl-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdindole-8-carboxamide
2,2-dioxide (1:1) (E79)

| propyl ] am noj} - 1

Formic acid - 6-Ethyl-N- A1 B74 527.4 2.1
[(18,2R)-2-hydroxy-3-{[(1R)- | .- &

1-methylpropyllamino}-1- )
(phenylmethyl)propyi]-1- Y e
methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E80)

Formic acid - 6-Ethyl-N- | A1 B75 527.4 2.1
[(18,2R)-2-hydroxy-3-{[(1S)- | .34 /(9)\/

1-methylpropyllamino}-1- &EJ)LH o

(phenylmethyl)propyl}-1- 7 Est
methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,

3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E81)

Formic acid - 6-Ethyl-N- J\Ej A1 B76 562.3 | 2.1
N

{(1S,2R)-2-hydroxy-1- S ,
(phenylmethyl)-3-[(2- &Ejk R
pyridinylmethyl)amino]propyl} b
-1-methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide

2,2-dioxide (1:1) (E82)
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methyl -1 ,3,4,6- tetrahydro[ 1l , 2]t hiazepino[5, 4,

3-cc(|indol e-8-carboxam de 2, 2-di oxide (1:1) (E81)
weoéanesiossasi d - 6-Ethyl-L/- Al B76 562.3 2.1 PCT/EP2004/014076

{ (1S, 2R) - 2- hydr oxy-1- (phenyl methyl)-3-[(2-

pyri di nyl met hyl ) am no] propyl} E82 -1-nethyl-1 ,3, 4, 6-

tetrahydrol1 2]thiazepinof54

A ]

Fonic atibi-eclthgl-/8- car boxani de i@di oxi dg A™L: 1)B77 591.2 |22
o, G-a6pd - [6-Erhyl & L( - B77 |591.2 2.2
(1 SR RERII 6. . ALY 2

roxy-B={[ Z-J nethyl 14-
METRETRhY| oxy) ph_eni/l ]am noypdl - ESQ
(méthrlexy)Pheyigminet-dpy| 1- 1 -/ meehyl -1 |, 3,|4, 6-
(pHeRY Ity Wbaipd]-12] t hi azepi no[ 5, 4,
m aﬁ_q/:gli gdol e- 8- car boxani de 2, 2-di oxi dg (1:1) (E83)
ot rm%’&%a - 6:Fthyl-L/- Al B78 539.3 2.1
e .X@,O F%')ﬁ -ZFPTQ[ ‘et hyl cycl opropyl ) ani|no] - 2-
3-dafiodale-p-cerbaxgmiqepheny | met hyl ) propyl ] - - netjhyl - 1
2,2-dod&(1:1)EBaNydro[l , 2] thi azepino[5, 4

3-ccdi ndofe- 8c,car boxam de 2, 2-gi oxi de ( i 1) 4
ol SR LG EChy 1L/~ 537 441 7| BPY) [s08 | 21

[(16(28;3- 2- hydr oxy~B<4 %<yl ani no) -{1-
ethiyjdyeloplopgtamginde2-opy| 1 Y E85" nethyl -1 |, 3, 4, 6-
hydeky-ahydro[ 1 , 2] thi pzeprio[ g4,
(phséngl%j étﬁ‘ﬂ)%lr §§yﬁ31c ar boxamn de
methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdlindole-8-carboxamide

2 2-dioxide (1:1) (E84)

Formic acid - 6-Ethyl-N- A1 B79 537.3 2.1
[(1S,2R)-2-hydroxy-3-(2- 3. s

pentyn-1-ylamino)-1- \ "

(phenylmethyl)propyl]-1- Y s

methyl-1,3,4,6-

tetrahydro[1,2]thiazepino[5,4,
3-cd]indole-8-carboxamide
2,2-dioxide (1:1) (E85)

Formic acid - 6-Ethyl-N- A1 B80 531.3 2.0
[(1S,2R)-3-[(3- S o~
fluoropropyl)amino}-2-
hydroxy-1- 7 Ese ”
(phenylmethyl)propyi]-1-
methyl-1,3,4,6-
tetrahydro[1,2]thiazepino[5,4,
3-cdlindole-8-carboxamide
2,2-dioxide (1:1) (E86)

Formic acid - 6-Ethyl-N- A1l B81 525.4 2.1
[(1S,2R)-2-hydroxy-3-[(1- S NJ;(ELZ

methylcyclopropyl)amino]-1- &E}AH * 1

(phenylmethyl)propyl]-1- Y ew

methyl-1,3,4,6-

tetrahydro[1,2]thiazepino[5,4,
3-cdJindole-8-carboxamide
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2, 2-di oxide (1:1) (
B8O 531.3 2.0 [(1S,

E85) Formc acid -
2R) - 3-[(3-

wayparsmsg1i- E86 (phenyl net hyl)propyl]-1 -

3,4,6- tetrahydro

, 2] t hi azepi no[ 5, 4,

6- Et hyl
f1 uoropropyl)am noj - 2-

-/V- Al

net hpCT/EP2004/014076

3-ca(lindol e-8-carboxam de 2, 2-di oxide (1:1) (E86)

Formc acid - 6-FEth

yl-L/- Al B81 5254

2 2{oﬁo1xﬁie2(R)1)2E$1mdr OXYy-

3-[(1- nethyl cycl o, [

-1 -

bhREOPY
t hi

For

[(1 é Di@@]'%hé’ IZP-\@ Car Hox
yl)arunefi2hydedxy-1- / V- (|1
(ph[er’o m&t@)f@bh b= 2- pr
eth |- BEHR droxy
tetr,amy ol @g@azwp@[%
3-cajirtioth-8cadexérbide) (
2,22didxiddMed)qeasy! am n

I71-1- E87 thyl -1

aLepln
@I><&><| de|(1:
R) 3- 1X) Al B82

opyn - @/ NfV
-1 - (phenyl met hyl )
3,4,6- tetrahydro[1l

E88) L/-[(1S, 2R) - 3
0) - 2- hydroxy-

t
yll)am no
4

1
537.6 1.9

propy

3- cc/]indol e- 8- car boxam

| 882 537.6

(E87)

11-6- /| ES8

de

Al B69 581.5

1.9

- e |metn |
N'[EB%E yahydré ) ok
(Cs@m@ty]ame@r%h re%¥box
1-(Sen/inGethy i oyp]-64/ [ (11
ARyl ) - 3-

el t&@f)ﬂ#}@ ng;@L@1¢ o

3-cd]indole-8-carboxamide

pyl]-6-

2- Hydroxy 1
ydrg-ZFprrar-4-

, 4, 6- tetrahydro[l
oxani de 2, 2-di oxi de

2,2-dioxide (E89)

et hyl - 1- metihyl - 1
2] t hi, aze,pl @
i@e& xi de (E89) Exampl e
(tetr

2] t hi azepi no
( E9Q)

L ped 4 65845

S5, 4,

2.1

Example 90
1,6-Diethyl-N-[(1S,2R)-2-hydroxy-1 -(phenylmethyl)-3-(tetrahydro-2H-pyran-4-
ylamino)propyl]-1,3,4,6-tetrahydro[1 ,2]thiazepino[5,4,3-cd]indole-8-carboxamide

Cp)d ;NQ’
" OH

\_+

)

A solution of 1,6-diethyl-N-[(1S,2R)-2-hydroxy-1-(phenylmethyl)-3-(tetrahydro-2H-pyran-
4-ylamino)propyl]-1,6-dihydrof[1 ,2]thiazepino[5,4,3-cdlindole-8-carboxamide  2,2-dioxide
(E1) (0.010 g, 0.02 mmol) in methanol (5 ml) was treated with ammonium formate (0.020
g, 0.32 mmol) and 10% palladium on charcoal (0.015 g) and heated at reflux for 1h. The
mixture was filtered and evaporated in vacuo. The residue was dissolved in ethyl
acetate (50 ml) and washed with saturated agueous sodium hydrogen carbonate (30 ml).
The organic phase was dried over magnesium sulfate, filtered and evaporated in vacuo.
Freeze-drying gave the title compound (E90) (0.005 g, 0.01 mmol) as a white solid.
[M+H]* = 569.6, RT = 2.3 min.

© 2,2-dioxide (E90)

Compounds of the invention may be tested for in vitro biological activity in accordance
with the following assays:

()] Asp-2 inhibitory assay
For each compound being assayed, in a 384 well plate, is added:-
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A solution of 1,6-diethyl-
L/-[ (1S, 2R) - 2- hydr oxy- 1- ( phenyl net hyl ) - 3- (t et rahydr o- 2
WO 2005/0988an- 4-yl am no) propyl]-1 , 6-di hydro[ 1 PCT/EP2004/014076
At hi azepi not ~. S-ccdi ndol e- d-carboxam de 2, 2-di oxi de
(El) (0.01Qg, 0.02 nmol) in nethanol (5 m) was
treated with ammoni um formate (0.020 g, 0.32 mmol) and
a}l@l?ﬁo sfal brIgiouspltionadi direcieal canpfpadng (ko eide Hees ted 1dn 2 serial
dﬁﬁmhk’t‘rofnoffo )The m xture was filtered and evaporat ed

k E%ﬁ?&%%gﬂEﬁQ%éﬁ@m%ﬁ{ '?}E\F/’RAefjsdllﬂlo%t Hﬁbﬁ@rc?ﬁlgiiseprepared
bhyldutmge?imlmﬂ [ZoNA DM@ olign ofthe sy Jete o B ‘Qhguffer (100mM
s@aauﬁda@wé pmagrnesn umils-a Water 0.G6% ﬂetoed(-aa@ (GeF apiyr, ateatljusted to
%&Qmaloé %ﬁé SCIQT ﬁnﬂﬂoﬁﬁ@t fFuBF‘esEélh EA %ﬁ@t&t@n{ Yhodamine
it

RAbarb fHoresCeRARRSS BRICH R PRGLHES ST My eednEeet S3pmm
ubom cleavagetaf therSBVNPARFKaeptida.t y i n accor dance with
c he Ef ARV SolItiaR SENS is ;{réaaré@ py dillitingi 16Tl of & 588 EnEMe solution

, Il plate, is
riaaas T oYRY gpbge tion of the.fest
R o o0 i RO e
Widigs.aré)nciiBatetl farf1 hsad beam éereperatane SEVNONAFRRCE PIAAISINg a Tecan
Hlubfelels HEthﬁihotomtér (i /B5RfreR@N&bnb $38Hrh ehiigsipnim

the substrate into 400rrt of
@uffé%“ﬁ %ﬂé’%o ace Yite 1 MITi-

Faseach cammsiiheindAssfveth & g 88 gWﬁtTP'la e, Is 99244 ust ed to
ful US4 DYISY eclutidn afdke test emrnpk)undAtﬁsm ownve vges ten 1 in 2 serial
a?bﬁbq] q,% 56b |(7'1 M and tetranet hyl rhodam ne (TAVRA)

510l e A@"éﬁ\iﬁ@@%ﬁ%@gﬂﬁ&%ﬁfﬁﬁ T g
byelitiings2micf alamMiDMEE lign PP SHDSTATP 1P 4OTALEI BUEeT {OmM
Sdlua bé&aﬂaﬁm af5, d | BAGOveter,y0e6% dlritdn X100 mw 5 rﬂ8)4, i adjusted to

40§ FQF E\Ela eq,g%gﬁg as ?]?g\r/e). Bl ank wells (enzyne

ca,ﬁodelbgrp,zymeﬁcgutl%Th% |%pr§p?rﬁb Ba létij]%? ?'mﬁ(ﬁf a?oq? Lgrgtf[#up P10 mM
Hepezyatesautndntd 398 Mevtef huer epatrd apakpVebcan U tra
ETAHOWAISE bﬁi n&)@&&ﬁ&n@pb@mbﬁbuﬁerﬂ@’énmlmu 4saddntrols on each plate.

Vgglgharg i §§ g'%r 1I"Fét r%orﬁ%rﬂ ét%du?e gmrgé é%é‘ ré‘a%st?sﬁi’nd: ®Tecan
gLt R A R Wtatort Sesm e Rloond

(1C50 curve uses ten 1 in 2 serial dilutions from 500
makbdl amDaQ; substrate ( FAM SEVNLDAEFK- TAVRA )

GRS F8b welfelsdin A S%%r(ﬁ%nﬁgu)déri&é Jégg‘ném'?b't'on
viithirf the folltodravanee 2 adbt(@sph) Gat
wat er , 006%Tr|tonX100(05m/I) : pHadJUStedto
ﬁblﬁ' oUBkidfsg! aci al acetic acid). c) 10 m enzyne

u

tion. Thi repared by diluting 1.6m of a 200
MFt/ m (|q1mf§5‘yk‘ﬂﬂ"%('fl‘§ enzyne solution into 398.4 ni

DMSbuf f er dipetysuliexides above). Bl ank well's (enzyne
Slapt i on r@mbﬁwmbzypti@ublf er) are included as controls

BRB&@C Pl 132 %1azab|cyclo [2.2.2] octane

DME dimethyl ether

THF tetrahydrofuran

HOBT N-hydroxybenzotriazole

FAM carboxyfluorescein

TAMRA carboxytetramethylrhodamine

[ ] single amino acid letter code relating to peptide sequence
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Wells are incubated for 1h at room tenperature and
fluorescence read using a Tecan Utra
weoehusrossss er / Spect r ophot onet er (- 485nm exci t at POWEP2004/014076
535nm em ssi on). Pharnmacol ogi cal Data The conpounds of
E1-E90 were tested in Assays (1) and (11) and
exhibited inhibition within the follow ng range: 2nM -
Clﬁm\d (Asp2) and 30OnM - >100 nM (Cat D). Abbreviations
(2}1 nﬁQj‘fﬂﬁmh[éq&Dl\/BO di et hyl sul f oxi de DVAP
dl met hyl am nophenol DABCO 1, 4-4li azgsi cyclo [ 2. 2. 2]

oct ane DMVE di net hyl et her THF et rahydr of ur an, HOBT

N- hydr oxybenzot ri az AR Y, QX ei- R’ TAVRA
car boxyt etramz& hoda ] am’™o acid
letter code r &tl gto i de ims 1. A

conpound of formula>): Whlgrel n RL represents Cl
al kyl or hal ogen; R2 ‘represents C 3 alkyl, C.4
al kenyl, C2.4 al kynyl Y"Tal ogen, C 3 al koxy, am no,
cyano or n hydroxy, mrepresems an integer fromO to
: n represents an integer fromO to 2; A-B represents
WIREE" S2- or -NR5-CO-; R5 represents hydrogen, Cl1
RiIrrpreserts Cas alkieqfyialodes: 6 al kynyl, C3.10 cycl oal kyl
RZ@preeérkmegﬁlkyl oo alBemy Ky -atiomngl; balpgen, C:G@lk®xy, amino, cyano or n
Ilg%k heterocyclyl - C3. 10 cycl oal kyl -aryl or -C3.10

TN S
rrrepreéeetﬁta@ integeirem W02 RS epresents hydrogen, CL 6
A@BK& re@éntélaﬂR@SO\j-OdrONRRﬂQ- RO represents hydrogen, CL
g reblj&(lants ﬂ}dr%@%ﬁ%‘i{ eﬁﬁ/{ Je% G%M&;h ablég’élkyny%ﬁo cycloalkyl, -Cos alkyl-

Fos ﬁ&%b’?%‘é?@ﬂyr Vs el §v&ﬂVJ5a5%9|cvs'P§hky' NPT Ceyo
ayyloalhyi’rheyéroh@t eroaryl, - COORl2a, -ORl12a,

&Kt 3h-; -?@E”BlaﬁﬂéﬁarC(meckH)@ oak-BHb- C(Hﬁmﬂ) 10
% %%Iré@é}\ts —%&I%" :CO heteroaryl, -
a| k - het ?aryl - | 0

%yépr@aerktwhaﬁwen Creaty! 9 Q:WE Ci%'ﬁ het er oar yI -
FSGRfiiesetis alykpben,-C.SCROR-G1Q atkpsy. cféawyycloalkyl SCraalyl-aryl, -Co. alkyl-
heteroaryl, -Co.s alkyl-heterocyclyl, -Cs.1o cycloalkyl-aryl, -Cs.1o cycloalkyl-heteroaryl, -
COOR'2, -OR'?®, -CONR'#R" -SO,NR'#R"?, -COC,. alkyl, -COCg.1o cycloalkyl, -CO-
aryl, -CO-heteroaryl, -COC;.; alkyl-aryl, =COC alkyl-heteroaryl, ~COCs 1o cycloalkyl-
aryl, -COCa.¢o cycloalkyl-heteroaryl, ~SO2Cy. alkyl, —80,Ca.1o cycloalky! , —-SOaryl, -
SO,heteroaryl, —S0O,C1. alkyl-aryl, =SO,C.s alkyl-heteroaryl, —=80,Cs.1o cycloalkyl-aryl or
~S0,Ca.10 cycloalkyl-heteroaryl (wherein R and R™ independently represent
hydrogen, Cy alkyl or Cz.q cycloalkyl);
R® represents Cq. alkyl, Ca alkenyl, Cx.s alkynyl, -C+.6 alkyl-Cs.1o cycloalkyl, -Co. alkyl-
aryl, -Co.s alkyl-heteroaryl or —Cq.s alkyl-heterocyclyl;
R* represents hydrogen, Cy.1o alkyl, Cz.o alkenyl, Cs.1o alkynyl, -Cs.10 cycloalkyl, -Cs.10
cycloalkenyl, -Co. alkyl-aryl, -Co.¢ alkyl-heteroaryl, -Co.s alkyl-heterocyclyl, -C1.¢ alkyl-Cs 10
cycloalkyl, -Ca.1o cycloalkyl-aryl, -Cs.q cycloalkyl-heteroaryl, -Cs.1o cycloalkyl-heterocyclyl,
-Ca.10 cycloalkyl-Cy alkyl-aryl, -heterocyclyl-aryl, -C4. alkyl-aryl-heteroaryl, -C(R?R®)-
CONH-C alkyl, -C(R?RP)-CONH-Cs o cycloalkyl, ~-C» alkyl-S-Cy. alkyl, -Cz. alkyl-
NRCRY, -C(R?R?)-C1.6 alkyl, -C(R?R®)-Co. alkyl-aryl, -C(R°R®)-Cy. alkyl-heteroaryl, -
C(R®R®)-Co.¢ alkyl-heterocyclyl, -C..¢ alkyl-O-Cq. alkyl-aryl, -Ca.¢ alkyl-O-Cy. alkyl-
heteroaryl or —C.. alkyl-O-Co.s alkyl-heterocyclyl;
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SQ2heteroaryl, - SO 2Ci .6 alkyl-aryl, - SQ2C .6
al kyl -heteroaryl, - SO2C3.10 cycl oal kyl -aryl or -

weeRBAs9aAs cycl oal kyl - het eroaryl (wherei n R12aaRdT/EP2004/014076

Rl3ai ndependently represent hydrogen, Cl alkyl or C3 0O
cycloal kyl); R3 represents CL 6 alkyl, C2.6 al kenyl
C2.6 al kynyl, -CL 6 al kyl-C3.10 cycl oaI k;/l 0. 6
Ralakyl IR fiydepend@ntly repriegént ingdrogemrGris ageyl or RY and R®together with the
c&?%oﬁ %‘téﬁf ko WRicA mréa/y&é yttactRé maploasant.s, bysdoaks or héterddyclyl

, 10a kenyl, C3.i O alkynyl, -C3.10

I k - C3. 10 cycl oal kenyl al k I

R"eod & BW‘@T‘W@%[PW“ hy¢re08". & ey ﬁg/hé%s W"r Riggnd R°
tdyetidt WithGBe ﬂmﬁ)rogyrm btwad toywhich tb@xrare)amqhed mawfbmayutrogen
teroaryl -C3.10

fgtolse!
V\&p@njr%%réﬁlkyp h@hélc%lg 9nd %@qaw @lf%@ls mgy b% éptroﬁally substituted
batlokg [or groyé (Q\@t’bﬁo&ar‘hﬁ gen@ﬁgﬂw,_ NI, Cge ghken,yl haloC,.s alkyl,
Cy %R@R}D)haml'l-a%xﬁ,@rmyc | ayah@,yrydrox@z-@oeﬂ% S8+ g#lkyl or -Cy alkyl-

S et R g .
cy§!

IOHP% - C(RaRb) - Co- 6 aI kyl - het erocycly
wh@%n@ sarkﬂ lay}’l I@te]@aa/l al hgterogyslyl groups, rgayabqutrogaﬁ;os@strtuted by one
298)\a, e@ﬂkyr h&Rg6n, a1 @Kgl, BrafdC..s alkoxy, oxo, hydroxy, Cis

gy l heaﬁrS/ QP 1k2§? quig/ deRENBEIRY, NRRIRSERRN
3he t
2% e et 2o el A ROES et or .o
a%néhyl arourdsamhksdin BF andtREY inclgpéndengy mppeserrq‘t; hmrggemj C15 alkyl or Cs.
entIy represent hydrogen, Cl al kyl, C3.10

1 BRRRAGH!
cl oal' K t he nitrogen
Oé%liémafrga irgﬂlyta}g %ﬂgtr)lg%g c#wrehgé tﬁlgré orma nitrogen
cont ai ni ng heterocyclyl group; mherern sai d al kyl,
2l kewtompd)dcwradcorairr@ to =i dl whyith igreocqospavay oféormula E1-E90 or a

l1to6
A haaR Ny PRt I & 8l kenyi haf’oc}

al kyI G _6 al koxy, hal oC* al koxy, am no,
Fydr dkpharmaceizabcomimsgion cameyisinga coa‘poamiyf rmﬂer@? as defined
i AR @iop chm ans affharmaentcslgrictyptasipsal ensoliatd teegeof,in admixture

i eI 6 bt El DAt SRS oraiiataer of sl d

erocyc yl  groups may be
optronally substituted by one or nore (e.g. 1 to 6) Cl
4l kylA corapageimf foraiutecd) assdefinkg in claian borclainkdeya phrignaceutically
JAE5tam safebr bIAS Yherbeh.for Wekasy pharfacéutRbkenyl , ani no,
cyano, nitro, -COOR 22, -NR22COR23, - CC]\IR22R23
- SO2NR22R23, - NR22R23, a NR 22
Bl kylUss ¢fa eaneaung of f%ﬂslaa(r)@érﬁ’&{)%‘bmﬁi@%w%?@ TOR®2
pracma2Riticallyepeeaptablesplt oepoleate therégfdn tgdrgat@e cildisphsesr
cﬁ%raclé?lseu%ll/%?év%réd)g arﬂyro@ 1B B8y IoRPddporRs ept abl e

sa or solfvate thereof. 2. A conpound according to
claiml which is a conpound of fornula E1-E90 or_a

har ridaseefta eampousg ok frramladl)ag| defippingdaim Bor giaim 2 or a
e aER didkliycRiceptabipaslt b solvate teresiim theemamufpciurecdf @f medicament

fgﬁ{h@f e@trﬁ%ﬁt o‘?ﬁilegggés%gr cferi%@b?bkvgtred _&hiibid 1&8elor B-amyloid

arnmaceuti ca acceptabl e salt or solvate thereof in

ure with one or nore pharnmaceutical”™ acceptabl e

di luents or carriers. 4. A conpound of formula (1) as
tef i ngehdttibdcdraieatrieior plophpials of disegdesromacetdrisedby elevated p-

amyloid levels or B-amyloid deposits which comprises administering to a patient an
effective amount of a compound of formula (I) as defined in claim 1 or claim 2 or a
pharmaceutically acceptable salt or solvate thereof.
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acceptable salt or solvate thereof for use as a
phar maceutical. 5. Use of a conpound of fornula (I) as

wdebisrsgbisn claim 1l or claim2 or a phar maceut PCaiEP2004/014076

acceptable salt or solvate thereof in the treatnent of

di seases characterised by el evated b-anyloid | evels or
b-anyl oi d deposits. 6. Use of a conpound of fornula

(1) as defined in claiml or claim2 or a

Shar napbamacaliicahcappisititnecosalrisingra comhpoaing of feemataf(l)ias defined

if '&%lrﬁﬂr&#fc%% r & aoéha@mﬂ@éﬂtlﬁé‘llﬁﬂceﬁ@blets%ﬁ of &@I@ét@?ﬁgre@fffor use in
tﬁ ﬁ-ﬁ%’ nt Sﬂ@&%%ste? rg gr%gteﬁg?{g{) Igv%tﬁd Bﬁg@%{@ IJﬁveL? or -amﬂmd

| axi s of di seases characterised by el evated b-
anyloid |l evel s or b-anyloid deposits which conprises
admnistering to a patient an effective anount of a
compound of forrmula (1) as defined in claim1 or claim
2 or a pharmaceutical ™ acceptable salt or solvate
t hereof. 8. A pharmaceutical conposition conprising a
conpound of formula (1) as defined in claim1 or claim
2 or a pharmaceutical ™ acceptable salt or solvate
thereof for use in the treatnment of diseases
characterised by el evated b-anyloid | evels or
b- anyl oi d deposits.
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