WO 2004/ 094430 PCT/ EP2004/ 004244 TRI CYCLI C | NDOLE
DERI VATI VES AND THEI R USE I N THE TREATMENT OF

WA LMHEBIER S DI SEASE The present invention reP@l/8B2000004244
novel hydroxyet hyl am ne conpounds having Asp2 ((3- 5
secretase, BACEl1l or Memapsin) inhibitory activity,
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containing themand to t EaggE 1N the treatment of

di seases characterised Dby elevated 13- anyloid | evel s

or 13-anyl oid dep03| ts, particularly Al zheiner's

di sease. Al zheiner's d| sease is a degenerative brain

The porsgat inventighi relatas)te navel hydioxyetadapiietqonipognds bavir Asp2 (B-
sbb‘t@tefs@,r BAOCE 1 9€ Meneapsinqurihesitoryefutieine btc&eesésa“pr their preparation, to

%é% alrlﬂ H@?ﬁg £l th@i?u%é ﬁqgé §e§ ﬁ’_ﬁseéges tharacterised
gﬁ' b~ %‘?T‘I'ygqé% 'Vég %P %Igpg@ | gp%%téom g//b@heolmers disease.

pr om nent inflamuatory response and neuronal |oss. f3-
A@f!l'%ln%r@ diMa8d i£X de§endrative Drath drsoried i Whieh @Rir&sellular deposition of

nl? mel ﬂ'ﬁ oF ?ér{rg p"f’e[h%{e% rgp%&énfté & ké)ﬁ?gthbloafc?l r%ilmawgf the dlsease

een | ent|
(ke 3. (RO0A-GSaleaial Rerios 8001+ Aot Lo Aresence of senil
ptet@ed B2jccomnparidd by imqmomninehtisflarematore mspoest arthteuronal loss. B-

ﬂﬁ/ﬂﬁd‘ A e%RISiR IsBluBR éﬁarlﬁsollﬂﬂlé’f’riﬁh[}’ar%ﬁﬂk drlea é\gét‘ﬁlcq‘lbﬂﬁar form has
2

bg?n gféfq{aﬂeﬁi%sotg' d rqa L eegr]v@aur }é(g %)eleﬁLd{/ S U(E‘lﬁl'cn “]\71 (2000)
Negimkdh 414422 (b’@ggidlmm it hageleemrepgreadihat g\@gent@ cqzr.qa@t\gps more
clogelp avitprinel lsweld df Boloblghaniyisid edtieenthgeplabué b&rdbﬁt(laaslund J.etal.
Q'ﬁmPM%BUA&% W%‘?h%fﬁ'ﬁﬂmkh”@ zg dg PhieBY1: a'5‘“19) ABis
5

(&
b3l e pBubet WalEr e Rie L e girsorgrotein (also
kamin B® APE) bxaan(aﬁg@wl predeaseenzppe knawn ag Azp?2 (Aisekrdvor as B-
sb&reha@é BREP1 BF M@%@dmhtmt Sir6dpdh) B.i9 1nid, @ (19993 Nature 402:
Z%5F woul d reduce t | evel of APP processing and
onsequently reduce the |l evels of AR peptides found
within 25 the brain. Therefore, it is also thought

Thhefore nihhds beanmrobostelddha&smiﬂblmgﬁ"tbe vsp? énbenewould reduce the
IeQ/fef WPP’SchQ@eﬁﬁd)ﬁhﬂ b&sbguegﬁlﬁ/ réduckhife lev 818 10MRRLYe Pfldes found within

15 GP0, Thrrebre D5 A0 tholohs hséa%'s?*wn@f e Bendiragmeftuid be an
’%e;@gg)th%??}ﬁ'é taygpt in4fye tregtment off h@é’})e"eﬁiﬁ@(ﬁ% in the
anyl oi dogeni ¢ pathway are Asp2 30 (R-secretase) and

AﬁPsng%fe‘é‘a(/é’é Et%ofﬁﬁé‘té"d}/tu% ZRE dé Str ep% % %%‘?ﬁm@%

(ﬁ?ﬁ?ﬁﬁ&%g enz%ge%gtq g\gf}% ouﬁ&gggﬁ pathway are Asp2
(m}se@eﬁaae)sarww senfﬁfas¢ beth df which e aspastivproteinases andicieswage of
5y thusdenzyaies gohetRed1AB.€The hbital§pidoganid] daberekek Pathway,

V\@ yrg?lu@esdﬁ(\j[? o'%SﬁJH ﬂgépget{@o%" dtggr oéa?él)&%%eoé/ hﬁ‘ﬂl}ernﬁls
ProieiRES the Hrst RNdidE, being ADAMY; 8 Sisiniaorsy av%rmtaa%rotemase
AéppBagsbeergelaineddbishew doth o-ABYiB-secretase attiviiplnyvitro. The pattern of

e%r@&éi&%; 80ad g drfeeaspRadie h@ﬁ@dlﬁ@t‘énp rﬁébﬁ |é"¢’ﬂb§15h| Péxpressed in the

T Sl S N S
AsBd kn%@at meussr ipdigetes diat lasl ohAsky alkalished AR @foduml@rharsi also
showsrtrat imcthie lanimal ogeied eisdofepduscaspiodansubsibistitutesfof the Adp2

dEfdenc Qr@uw%Psmz(dewpwat\(meﬁ&s@u 2@¥@§é)c é!eyr h) ) Nat
VL O e TuNC L e T Mqu%a oo

10: 1317-1324). 1 WO 2004/094430 PCT/EP2004/004244
For an agent to be therapeutically useful in the
treatment of Alzheiner's disease it is preferable
that said agent is a potent ithhibitor of the Asp2
enzynme, but should ideally also be selective for Asp2
over other enzymes of the aspartyl proteinase famly,
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Cat hepsin D (Connor, G E. (1998) Cathepsin D in
Handbook of Proteol ytic Enzynes, 5 Barrett, A J.,

woaitioogs) N. D., & Woesner, J. F. (Eds) AcadePdTEP0e$604244

London. pp828- 836). WD 01/70672, WO 02/02512, WD

02/ 02505 and WD 02/ 02506 (El an Pharmaceuticals 1Inc.)
descri be a series of hydroxyethylam ne conpounds
Hesenrege(Bodedherapsdicaliy usaftlyn theGreatrentt o Adzhieimeriscideade it is
drefehlaitaf sdid bferthiea bbeat lﬁﬁibttorocff t A5\S2 SRdynie, @ueﬁﬁfﬁ% ideally

a\@'ﬁb Q@%’&e&ﬁg [Fgrtﬁslpa%wg tﬁgrr e&g&g@%s of %gpa%ﬂgﬂﬂ é)\/\lr% nase ¥am|Iy, e.g

&H EeRSHt PAGORME: GoE1PPR) Cate‘?pserhesré aamrqﬂfr@t@olwtec Enzymes,

Befrfetic Ai d.eRawlingseN. Dr,@alvioesrierpd. Fdi{Edsd deaddraicarbsy Laridn. pps2s-

g2p).el evated 1i-anyl oi d levels or a-anyloid deposits,

15 such as Al zhei ner's di sease. Thus, according to a

first aspect of the present invention we provide a
WA G iaiize NG PI0ESHBNBIN AORORLS (Han Rbacaceutioals

Ih2) dadcibt Bl serles26F NYdrakyéthylamiieecadhgbuRds aﬁﬂnga-secretase activity

ke

Wr{kﬁﬁé}%nﬂsrﬁa'té’d o B3R e trdafthdi bf ACRS
ogen,

Cl_3 al koxy, amno, cyano or
and n independently represent 0, 1 or 2 represents
We bavepfoupd B noegrsegeap&conmm@@%wb rare pﬂsmmbutas of the Asp2
eheyne IRaiedy h'bddfaﬂ@fme ﬂerﬁla&ﬂokmese E8mpPoatdsaB e effedtiv in the

Ut 4Ry s IHELBEA Bl s

? !%h?'lnl%s IS€88L-cycl oal kyI . X-Y-Z represents
-N-CR8 CR9-; R8 represents hydrogen, Cl.6 al kyl or

Thas Sace e b"'anrst eI HRSHBE M

(Fﬁ}ﬂ @yclr%gl Kyl . éagrgyl oy ofﬂrt;]]wg e f%%‘”“”d of
Rerer aryl C1_6 al kyl -, aryl C3_8 cycl oal kyl -

het eroaryl C3_8 cycl oal kyl -, - COOR10, CRlO, 35

- CONR1OR11, - SO02NR1OR11, - 0OCI06 aIR?yI or, -S02Cl.6

al kyl (wherein R10 ag\d R11 i ndg¢pendent |y repr gsent
hydr ogen, C16alk4/ ot: /ZV\D
2004/ 094430 P EDE;OM R&l rep esenps
optionally su f( @JyH C20B altkkenyl, C2_6
al kynyl, -Cl1_ 6 al ky noal kyl, -Cl.6
al kyl - aryl -Cl.6 al kyL eteroaryl or -Cl1.6
al kyl - heterocyclyl; R4 represents hydrogen, optionally
substituted C1_10 al kyl, C2_@Nal kynyl, -C3.8

whgddimal kyl, - C3_8 cycl oal kenyl , aryl, heteroaryl
Rh%ESrF@% ¥hden‘tl?¢ep§e?&%}et A ?ﬁ ISC Qlké’@)l %Iocgfnca s alkoxy, amino,

c%/cl oqy

61 ’heteroaryl C(RaRb) CO\lH- Cl 6 al kyl,
m gy m)ep@mmlwmesemoo‘abwl -Cl1.6 alkyl-S-Cl1.6
paéprgbents €br 6; al kyl - NRRd, C(RaRb)-Cl_G al kyl , -

A-B represents -NR°-SO,- or -NR5-CO-;

R® represents hydrogen, Cq alkyl, Ca5 alkenyl, Cs.6 alkynyl, Cs cycloalkyl, aryl,
heteroaryl, arylCy alkyl-, heteroarylCy. alkyl-, arylCs.5 cycloalkyl- or heteroarylCa.g
cycloalkyl-;

X-Y-Z represents -N-CR®=CR°®-;

R® represents hydrogen, Cy.¢ alkyl or Cs.5 cycloalkyl;

R® represents hydrogen, Cq.s alkyl, Cas cycloalkyl, aryl, heteroaryl, arylC,.s alkyl-,
heteroarylC, ¢ alkyl-, arylCs.5 cycloalkyl-, heteroarylCss cycloalkyl-, -COOR', -OR™,
-CONR'"R", -SO,NR"R", -COC/ alkyl or —-SO,C4. alkyl (wherein R™® and R
independently represent hydrogen, Ci.¢ alkyl or Cs s cycloalkyl);
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C(RaRb) -aryl, -C(RaRb)-heteroaryl,
-C(RaRb) - heteroaryl - heteroaryl, -C(RaRb)-Cl_6 al kyl -
W@eao/094:48( RaRb) - CL_6 al kyl - het eroaryl, - C( RaRbpCTZEPRI04/004244
al kyl - heterocyclyl, -C1.6 alkyl-OCl.6 alkyl-aryl,
-Cl1_6 alkyl-OC1.6 al kyl -heteroaryl or -Cl1_6
al kyl -O-Cl1.6 al kyl -heterocyclyl; 10 R a and Rb
R°ndppeeante optignally pukesitried ﬁydalhyjeﬁge Aerd/l, &k Alkyn@2-G ¢ alkyl-Ca g

%bIBSIRM' qC&%{l@l KYOY, allgi- h%:é?a IWE%P@&IKWheEéﬁ%cy@I and
reRBREE g Oopd il SIS s p Nl CheiFi. 364 éﬁVC'oa'kv"-
C@m@lﬂﬁoalwyaﬁ’@" Feeteraavh dgtasedyclyl, repr %@éﬁs 8 W‘él@@i@érr 3.8 cycloalkyl-
a6l Hetrdoyclyl-GR1, ecfasléqmwyl h€Rrdary| K3(RHR")-CTANIS-C, ¢ alkyl, -C(R?RY)-
ﬁﬁhﬁg%og%R% Q% hed’u M r\IFi‘Rdnth@PQ?&malkyl

4

Areoan ?%goew& %(% IRV oTGRY e B Gro ok

agy! in(Rﬂ%b—@ﬁ@atkylkhetberOh@t eCRBEHG1 gkydpterosyciRE &6, alRG-0-Ci.c
ARY-ARE,; QRYIHAsbAYI @rUbJ$E akyut@d: ngnﬁet@focyclyl

Fﬁ‘%rnﬁ g’qu ij% Bé’nt@re;&z Q—&%lyé%lgm Qﬁ@ Geo a% Yoyl or Cag
cypiRaky)ror RN " tegaiher Wil hesart OB RO oY Ry eSieghed may
for80@ R22 ¢yl GINBRRREBCyClIQTRER, - C1_6 al kyI NR22R23

Rewha Rt epenbedly d8ste 583 hy 8 Qﬁr@%r‘cﬂl{'w %%‘II@% Inbze alkynyl, Csg
e N M

ferAya W@Q@“ RoRtaintolekefPCyeRiiooyel oal kyl groups of Ri-R5,
wRerdRl daid RAR; 2& oarytlorReet&d ey ghreips @p RP-RIARY and R®-RY may be

oémuygu&%hté 98?@ ermm{@ (1331 60au@A g%geﬁ‘aloézlb—a(?kyl

My@ 6? OX}EQ?(B Ifoxy (ﬁﬁ Wygﬁg Popgu?gm%gy%p pjtro, -
AR euEONR 1'%/ 230t a—@IQaNEaZR"‘ COOR Y aCes alkdNRSFR? (wherein

Hzﬁamﬁzspmdpeﬂdlérﬁly résesait h@ﬁro@bﬁ QL EfeMNbr CLYSRIdal), -C,. alkyl-O-
?fkﬁl |é1 "%\Hog/n dl%‘ii of formula (1) as
é 9@ Lﬂesenﬁs 2 and 30,R5 .
%’h?%' “rYC‘Oé&‘ @ra RyPf R’ &R olRhafkydnd R*-R may be
oahq,na,lly hestitued w pneaplyn@k. (@gal toyB)-halogeet 6r.oalkyl) Tl Bkoxy, Ci.g
afdylartino, ANy h & WHRRY, loakbaxy oheé@oaa ¥ikGr8ups;

BRUT e

al kyl - aryI - Cl.6 alkyl-heteroaryl or -Cl.6
Irabrh'q,/barheulm‘ranpycthﬂthe praserRdnveatiore sieart 35 frpdided arompound of
f&%laomésld/eﬁﬁg@%é\k%ﬁé#eﬁl 10 al kyl, -C8_8 cycloal kyl,

(e oal kenyl, aryl, heteroaryl het erocycl yl ,
pr@feémi 8 cycloalkyl -C3.8 cycloalkyl aryl ,

R mrexﬁ%@%y@rogm - alkl] Ces esrqlgalkyhrawl heiereatyhrayyIC1s alkyl-,
he@(«ﬁtﬂb) SHNIHAC, 6 cadidalkyl or RéRATARY)IC CBYIdtoalkgl; 8nd

r?%éptlongy%fﬁ f’ Cg Gc%]rlfﬁ 2 g%hga ]cygoalkyl -C1. alkyl-aryl, -
nge I@ﬁtereﬁryéoraﬂyp &I eroc %a—’r%’) Cl. 6

R4 ryesands bydsegey, pptmn(angaamstumleoscmolawyt @@a@cbewu yCse
cyd&dalierdl, Iéyw -Hetdrdar§l, Ableyd alec Fjﬁ éall@l C&, Scycloalkyl-aryl,

e R e e

eﬁY d?' )de?nC1 calkg: Kreplky-yR° B )y etada'@’ét"ﬁ(ﬁaRb)
anll, t-B(RIRB)- Cc@albﬁmrﬁt-@ﬁRiRﬁ’)—m&b ekyltﬂvé@rjoanye -a{ReEERE; atey-
“é@*"z b‘é%g%‘ﬁvf% oS BRI Or g tiReroar Wi o ally-
A% c1.6 al kyl, C3 8 cycl oal k%/l or Rc

Raﬁad mdteagre;iaﬁléy remr@qent hedragen, Sge Akt 6RE andWR? tolgetitee yith the
carben atdnatthelticiirthey fage attachbe ntaydens b3, s cosloalRyl o@ﬁéﬂeﬂﬁﬁblyl group;
substituents for al kyl and cycl oal kyl groups of R3 and

R4 include one or nore 5 (ed 1, 2 or 3) hal ogen,

Cl 6 al koxy, am no, cyano or hydroxy gr oups;
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and wherein said aryl, heteroaryl or heterocyclyl
groups of R3, R4, R5 and RO nay be optionally
wQaiws94486 ed by one or nore (eg. 1, 2 or 3) CIlPGI/EP1094/004244
hal ogen, -CF3, -OCF3, oxo, Cl_6 al koxy, C2.6 al kynyl,
C2.6 al kenyl, am no, cyano, nitro, -NR 22COR23, -
CONR22R23 Cl 6 al kyl -NR 22 R23 (wherein R22 and R23
R°radd [Rerickapehgenty pepresent hiigrogenety, alkyd Ck.ogclazlkyll ordr® and R
vl tAa hifdgen atomlicBviatikitey @réattfehab ydy, forr@@a Heterocycly!
a kanoyl or hydroxy groups Ref erences to al kyl
"ude references to both strai ght chain gnd branched
opferiah substitysinig for aliky ng cyclaalkyliEouRsraf & FHA M rerlédagne, or more
(éd. \2ldr 3pRalagen, & s atkerly, tandho, roybies enayesotygroapkenyl  and
aﬂh éln §Qlalelryl %t?r%ﬁ/g o r?ét@r‘éq?d t'cﬁfplsbf RlER"Rﬁfs Sh& REfay be

o3 SR Ko e € S5y Sy o

-QCkyloxoRef.ealsnyeS2¢ alkyrat y2's aﬂhﬁ@b’lua@lﬁ%ﬂ@f‘@n@é@ tNR ?COR*
OUNRERE -CC, BRYIDIRY R GvHareIn®E? and Rifgsdepegderdly r@;bke@eﬁt)hydrogen,

can i cyel i
iRl AR SRy R RTE Pl o By ey groums.
C3 8 cycloalkyl fused to a phenyl ring (eg.

Rﬁfehymem tn ctkylinyludéRedfencacesete both straighdcbainyednd brargdhed ehain
ali§H R Q5UPRSTs bPtheRBAes M ingl MG It \ﬁlllfb%telfbfpﬂé?%ﬁt décg thalfePdBRESS to
0 sel ected from

e BB R oA e Bl S g s 25 of
nDnocycllc heterocycllc ar omat i rings include but are
Refdrehcas th €3 s cpclealkyl irtchidenylererfces Yo all aljgyelicqingluding branched)

o€ Bf cofr&ﬂﬁ%ﬂgﬂlk |.oxazol yl', thiazolyl,

oxadr azol yl , |soth|azolyl |soxazolyl thladlazolyl

pyrazol yl , p rimdyl, pyridazinyl, pyrazinyl, pyri dyI
Retareagasi tg[ arwﬁmcwﬁ@ refereaces Emmca@lcmfarbﬂcwltﬂ grematic rings (eg.

pheiygy amwbyduc aartbﬁa;tdllc aronmgie rings (eld en@g'thqur ratbobBydlic benzofused

rlbg L(lx)'t} | ny ))ﬁ;fbggé 'tcré( b o |H§’@ hrolmqenyl)
pyrrolopyr|d|nyl 30 benzofuranyl benzothlenyl
%&rznmsdaﬁtﬂwbaryb ichoeaeferarices msmnsmmizbidwﬁc heterocyclic aromatic

riRg §1ééﬁt§|hﬁh§01| -¥ heteREABERERICAHGHIM nltr’@?@ﬁ Q4P Yliphur. Examples
oP ﬁ]%&t,ytyh %tgfq%k/é{l,c q%\'gaﬁ&ﬁ?des n%&ude ﬁ? ard ﬁgtclgﬁtetdﬁ% e, rgecplenyl furyl,
PWéﬂ'y'aFr@ﬁﬁM &m' daghdcperelyl, Fh'ﬁ‘?@'yécﬂ’f?ﬁ'?ﬁ?'ﬁ'g'sﬁtht%ob'| isoxazolyl,
thiadiazadyi} pyrazciy) meitrédy/|, fpyddazinyt,rpygeinyl, sytipyitetrazolghayd dine like.
EX8m 'HPb%?cl%fhek@B&fcﬁ@%ﬁr‘b'nﬁa‘ﬁc'ﬁﬁQs RlcRIIB quh&%l i LinEghyI,

qvw%sﬂw@ﬁawnp o, gRudii, fefthigid. é'ﬁiﬂ?ﬁ ezl yrolopyridinyl,

bgyzafeiany bgnzo mﬁnyk bearipidazolyk Kenraxpaelyl benzisoxazolyl,

benzdiiaizgdlyidbandsotHigiold medrewamiaablyl, benzothiadiazolyl and the like.
tetrahydrothlopyranyl pyrazolidinyl and the like. 40

The term"nitro ntal ing heterocyclyl" is .
ReAEn o (4 BOREE aTte e e es 5u5 6 4 nemfeesgliogsaromatic
mbwocyrlid riap cortainirigchtochetaioatorzs selested)romatitoogendsiiur or oxygen.
E&Q%(e@%ﬁ@@r lloﬁ%?loé}éh@@cﬂﬂa% inElL&d 8lgaRloYphofing®, piperidinyl,

p[ﬁ)% OJ 18%? %lu%g PJn?/ %ftﬁi%h?’ dlga?ehnr F%&ﬁglﬁm dioxolanyl,
mﬁ% |"9'da§<d's§wi ﬁagugrspyraﬂvé st ra%ﬁir@hp@granxlagwéﬁdw and

trhaalikegen atons (eqg. trifluoroethyl), carboxy (eg. 5
-CH2COOH) or -COOCL1_6 al kyl groups (eg.

Tbséer%cé'e??yﬁy%ﬂ}s i pe e o B R ) ey

gEAUR\AS qedi \thl@? CREAIDS P ndrogﬁnﬂtom( eg. phenyl),
espeC|aIIy Cl 6 alkyl (eg. nethyl or ethyl).
Preferably, mrepresents O or 1, nore preferably O.
10 When present, Rl is preferébly Cl1_3 al kyl (eg.
nmet hyl ).
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Preferably, n represents 0. 15 Preferably, p

represents 2. Preferably, R8 represents hydrogen.
woe@ieoabl y, RO represents hydrogen or Cl_6 al RET/EPmG4/004244

nmet hyl, ethyl, propyl or isopropyl), 20 nore

preferably Cl1_6 al kyl (eg. ethyl, propyl or

i sopropyl). Preferabl¥, R3 represents -Cl_6 al kyl -aryl

Rrefgratihe deBIr¢prepent MR 1-$Osubst i t ut ed by one or two

hal ogen atons (eg. chlorine or fluorine). For exanple,

SRl AR AR SR AT s o
spistivier By DBV MRUe faghr e3 OhBLNalgRAAeNE fe9. trftuprogthydl rgrboxy (eg.

~CHRC OG- COﬁElm§é|a|kyi grouppiag. —6Hwﬂo-t48av tayyl e@ mhknyl) or arylCy.

I 3
e S et s grary oo
(ﬁ%r@eﬂ}g c?ﬁgﬁc' (Bead vl ?t i f1 uor oet hyl or

pent af | uoropropyl) or Cl1_6 aI koxy (eg. nethoxy)

RFefRbsy, m Bhréseatky Byl , ri&e préfreepyyl ) ; - C3_8 cycl oal kyl
(eg. cyclopropyl, cyclobutyl, cyclopentyl or

cl ohex optlonall tituted by one or nore
Wé‘?’b@r@ﬁe té 6rabﬂ31§b?"’|'"ﬂ8§ e%medY)s al kyl groups (eg.
met hyl); -C1. 6 al kyl - C3_8 cycl oal kyl (eg.
PrEidRanhy ¢ BpredByts o, 35 aryl (eg. dihydroindenyl);
-heterocyclyl (eg. tetrahydropyranyl): -C(RaRb)-aryl
(e benzyl, 1-methyl-1 -phenylethyl or
Preferalirt BpIesemMs? ) optional |y substituted (eg.
substituted at the 3 and 5 positions) by one or nore

PURN R hal oC1_6 al kyl (eg. -CF3),
FRefenst i ai%%‘“@‘?ff’@%‘cps) Cl.6 alkyl (eg. nethyl)
40 or Cl 6 al koxy (eg. net hoxy) C2_6 al kynyl, C2.6
Rypflesabyy, R° seprasents RIRIroQerorT®: o alkybiere ARty etisidamopy! or isopropyl),

M0 PNRRRBRAC | AMQDRRR ethyChrdpybdrisdprdfifAR R23, _Cl. 6
al kanoyl or hydroxy groups; 5 WO 2004/ 094430

PCT/ %%g;‘réﬂ%ggezn‘% @@%?g& eggrg s qsﬁlgﬁgpﬁp‘,@)pd by one or two
f'@l@eq @kamos (egy EhioHrEHD:- MV'E@VF or 9>@H2>JED)R aréfagdblyoepresents

umSlistitREK BERAyY, I3)cmmbu> ?I B¥iustdBBR:YI B 8- dlm)bréb@]zw
nore Cl1_6 al kyl (eg. ne or ethyl), hal ogen (eg.

br om ne hal oC1_6 al kyl (eg trifluoroethyl)

4

Fogfe FRERYesFUS - CONHMVE) groups; 5
C( Raﬁmregmrt eroaryl - het er oar yI (egq.
yf‘éélg F’h\é'EHy‘lj W) I@roﬁbllehe%{Wéthyl butyl,
i ime lg %EF“&@?E hg 5@ 33t|08? ys uggtp:%ted by oneI or¥nore halogen
(@g Iugweﬂwl tuproettnd oneerdafioednserithl or, Crrélkox)p kegs Eratizoxylgroups;
1 1a|ctgy,la|k(yﬁg (egrqirbm}nyl et hyI i -pr opyl propyl ,

met hy g)r@mé E)w oW CH%& {gj)?%/tlonally
SHFstrl%tP% M%'@@ém ge glode fj d%aé%? e qrg:g@% (29 methy);

pent a€l. miky:ltﬁs@pwlqalb)ﬂ (el —Gl-bmkdﬂgropﬁg met hoxy)
gr ouRsyl (emdﬁdmde@@i kyl (eg. cyclopropyl, cyclobutyl,

CyCLgR&QFO\ékDQée@{iS r&hg@& aﬁgf))t [ o.nal ly 15 substituted

fluorine) or Cl.6
aI ky FCF B &8 bwwmethylérmeny@&yl & wocw@ieﬂbr@ﬁwl)
optionally substltuted (eg. substituted at the 3 and 5 positions) by one or more halogen,
cyano, nitro, haloC alkyl (eg. -CF3), haloCys alkoxy (eg. -OCF3), Ci alkyl (eg. methyl)
or Cy.¢ alkoxy (eg. methoxy), C. alkynyl, Ca.¢ alkenyl, amino, -NR%ZCOR?, -CONR?*R??
—~SO;R%, -SO,NR#R?, -COOR?, -C, alkyl-NR?*?R%, -C,.; alkanoyl or hydroxy groups;
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-heterocyclyl (eg. tetra hyd ropyra nyl);
-C(RaRb) -aryl (eg. benzyl, 1-nethyl-1-phenylethyl or

wa@ 2qoogi4aet hyl benzyl ) optionally substituted PEDEP2004/004244

substituted at the 3 and 5 positions) by one or nore
hal ogen, 20 cyano, haloCl_6 al kyl (eg. -CF3),

hal o0 _6 al koxy (eg. -OCF3), Cl1.6 al kyl (eg. methyl)

or CLC(R°RY)-ketesoaty deg. m&Hhayyazolyt, e@bs:pyridinyl, ~CHo-quinoxalinyl, —

c ihy IheCﬂF ﬂjkiél_g(@ﬂg -pyrdid/ Bb’L@IZIle)ékazolyl optlonally substituted

byd_r?f cf) ﬁ‘r[nogﬁﬁ s al mgfﬁypgrx %%}n %al&g@n %Q%ﬁsp% k]alg 1-6 alkyl (eg.
teiarestay!) or <COYRi Rut 8- —BYNBNEe) 8foupsr e C1.6 al kyl (eg.
met h¥b(mRbPh@l¢fdawlh@tevml (Egg-CHi-pymiding)-pyrividy)C1_6

fi e e
(og Qse;%i' ¢

repre§em@363|08¢kwl aolal kyl (eg. 1,1,5-trinet hyI hexyl); 30
-C3_8 cycloalkyl (eg. cyclopropyl or cycl ohexyl)

m&relpq pe?ﬁréé £d by one or nore hal ogen atons

(eg gﬂ?ﬁygagdg}%h ‘e?hy?Hé%%qyg Q;fyi”ng?tg@propyl dlnzethyletxyl butyl,
. 2dinsdtirdnepylorah § 15 trimedyiRery) optiopklily euipstilbiéatizyyl orer or more halogen
(&g ]fn@fd'@rﬁ vMiftuRREEI 1 br PEHtERRROIBpAHBSE | LS (€€ Ineth) groups:

ts12|b2tc uéy%ﬂzkﬁﬁg/l {eg cfclo%@%y? @ﬁ&?ﬁ@loyc)o&%gﬁ)oﬁ %Toh@yl)eoptlonally
supglitated btzpne o5 Mgy helegen alopsy(ey. Thioriea) & %lel@BShd/Q"Péas (eg. methyl);
met hmryl)(eg;rdﬂmn!somddwRaRb) het er oaryl (eg.

- CH2- pé{tre byl (eg - tEAFBnyRY Sy , -CH2-thienyl or -CH2-
Ialsmlleaé g&yﬁ I ogal l Y&SUbtét I]t ut ed I%rngc ocodlmn%y‘]abenzyl?
qntlpma"u ubetitupd )(ega subtitrieg RQtBle(v’e@Wd Eefians) by)piaeipsmoksy halogen,
c?@no (E(aRﬂ{Rfa)a’rk@QZdU- @’Fgﬁ h@}d& Qalklsyy (6geaddCF3), Cyg alkyf (eg. methyl) or C..

gg § Especially preferab y R4
repr S 4430 PCT EP2004/.004244 -
cycl 6 )(‘%tﬁro%g ¢bpblpyrasPivh v ﬁ’é@é&f‘yl optlr 8\‘1’8@@'”3"
@-ddamlmqllmledCUy-tmemyl ofCHzmyrazinyhboeein -isoxamly)amptionally substituted
Byl dHerdrMgdre C; Qan@r @gY@biryl dreghyi) ﬁélb?é\'v(é” oo BYENAAY)| haloC,.6 alkyl (eg.
Henz ysubstltuted(eg

"”&f?w)(&r ? R23@§ _y %N@R/feggﬂ%l ang. by one or nor e
hal oC%(® R Ft Egs cuctaetyy! (egalGTR” >509| YFIqhegyl)-
-OCF3), Cl1_6 alkyl (eg. nethyl) or Cl.6 al koxy (eg.
l\%‘é Féféﬁ)abgrRﬂl%‘bres‘e%RaRb) heteroaryl (eg.

yra II 1(;{?& i di nPS -CH2-t hi enyl or -CH2-
i soxazel° %l?y gefgtlbl’] ¥Vt uted by one or nore Cl_6
al ky|-Ce-e@ycloatidylfep; cyq:gqpmwl e ayclefipxyleqptionally substituted by one or
rh@refHawgénetdmyé JegoflucriNR 233k gebups (E\Ifhdehylgr oups; or

10 - %ﬁcycl oal kyl (eg.
C(Ra eferably, Ra and Rb
i ndep t&@”f‘?@"l"i}] (fg%ptﬁ gpﬁ({ﬁf\ybgen or methyl, or Ra and
Rb  t-64RRiEaryieghbeneyl orah, bdimettympheoyiwptiohalyapstivted (eg.
sabstacleadt frerdad §p6sitdis)BY bn®br mekChAGE XYkl pCFJYhmoQ %
&se Y

repPZ%@ oERCE %'kﬁk?e%&%fﬁ g o
to wif ﬁh erag/! éﬁ&a‘ ‘d’y'feéP'M , aCEyeyedny pV‘PHz'ﬂﬂ'%Ubor-CHz
@xefz@ylb ephmahmsmhwmtenbb.)oorm orgnore G healkyh{egneihgh), haloC,.s alkyl (eg.
thiroleyd) S BMRERE =E1L080RAMENgMps; or

-C(R?R)-CONH-Cs 5 cycloalkyl (eg. C(R?RP)-CONH-cyclohexyl).

Especially preferably, R* represents
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bel ow, or a pharmaceutically acceptable salt thereof.

20 The conpounds of fornula (1) can form acid addition
wGQalum44bereof . It will be appreciated that fPRCT/EB®04/004244

medi ci ne the salts of the conpounds of fornmula (I)

shoul d be pharmaceutically acceptable. Suitable

phar maceutically acceptable salts wll be apparent to

t hoseCskeyclaatkyl (@gt excleprepyhadcycabiexyloptieoslly siibstitutdsesy one or

rhérehaldg aarammss(@; fludkhéy, 25 66, 1-19, such as acid

addl t h%goo%gbkls(e thﬂgl%/d#; r prgani c or orgam c acids

o rom des, sulp

phospﬁ ) -aré(&@ga%&zybwaﬂ@@éw g4bstigyted é&ge§ubst'm’t@¢ gtteg 3and 5
musrtlohs)é:iyeme dracdratha®Cik aikylr(age@Fs)‘ bataCat alkoxynehe® @), C,.6 alkyl

(ég W&hffWré mm&hegtrﬁ&hoxﬁ@r tes,
U T -'Cﬂzwefﬁ%at%p%%{? B fiinyt, ~CH-thienyl or ~CH-

iserelidpptinnalinsstitutedby,prasermoneremitybied. Aty daioCys alkyl (eg.
tifiionoethyl} or -SCIpRRF (egossols! H&e3Qrasibsi arthi onet ri ¢ and

non- SEARER BBRIH-ES, f@&ecWﬁ@P%ﬂm cléq%w' a (1)

may be prepared e cryst I"ne or ‘non-cr

form and, if crystalline, may optionally be sol vated,
Regferably, ﬁn@nﬂwn@de@enmtlw repreeentingeroges butiethy!, o Riiand R®

togah@rwmethé taibehiatie té Whick Beyadre atid@@dd fhyels @y@§broa§a or

BbheRPo PRI EAARNNIR! B BIrE D)y ABUA ot lapresent
”&‘?t[%y'é’é i i 43 GirpRgalom diigbiney pea liached R acislopropy

glourst ereoners and enantioners) and the invention
extends to each of t hese stereoisoneric forns and to

é‘rﬁégéwh%k? B %eply g?}&';f’w‘%@ve%eﬁﬁéa% SSHETPIGI ¢ E@a as'shown
M or BWh?WQ%L@HYﬁéﬁﬂi@@e s@lt thergef. gi ven i somer
be obt ai ned by stereospe0|f|c or asymretric syntheS|s

T_E@Q:olﬁg)x BERGd &"’forn?uly\@ CAPAA A3 fdﬁglsgﬁ)gﬂgdéo(?oﬂ%v‘ﬁﬂbe appreciated

t.end

BT PR AR %aﬁsc@*[ﬁﬁ%awagowS%?Wma?')ﬁ%fu@?b@ n
phReNdcsuiicady agcenitakié e Suitabie ploarmaceitichly aqreptablesdalts @ilR3e
aBp&ént toRhod® skildd (iRMe art hdIhcibdé tho¥e aeédr%)ad irbJ. THrarm. Sci., 1977,

G%O'ITHQU%I% a%fzngooéd.aﬂo% &gg f&ﬂ]@ﬁ%ﬁﬂhtlﬁ?rﬁgﬂ ?P iégfa%samds e,

are

UL e Py BBRET S5, eV RGA 85 TRoB P Speae o borRplss. cltrates
nitrafes) sucoinates, factaies dardratesy flimegates, mdleates,vehydroxy-2-@aphthoates,

pReRASY, RebtiarclpRsMde DT -tt;@tenb%lﬁbr{oh)ate\ém tha]réhesulphonates

fc%?r;gl)ésl osrﬁﬁuogc?%ce{aieaig‘?e r%e%elngenqlon mcIuJes wr% in‘its sco)pe all possible

stoichiometric and non-stoichiométric forms.

The compounds of formula (I) may be prepared in crystalline or non-crystalline form,
and, if crystalline, may optionally be solvated, eg. as the hydrate. This invention includes
within its scope stoichiometric solvates (eg. hydrates) as well as compounds containing
variable amounts of solvent (eg. water).

Certain compounds of formula (I) are capable of existing in stereoisomeric forms (e.g.
diastereomers and enantiomers) and the invention extends to each of these
stereoisomeric forms and to mixtures thereof including racemates. The different
stereoisomeric forms may be separated one from the other by the usual methods, or any
given isomer may be obtained by stereospecific or asymmetric synthesis. The invention
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15 (Il) or an activated and/or optionally protected
derivative thereof wherein R, R2, m n, p, A B, X
wO2@anod3@mr e as defined above, wth a conpoundPGI/EP2004/004244
formula (111) R34 HENNCRHOHAH 20 (I11) wherein

R3 and R4 are as defined above; or (b) preparing a
conpound of formula (1) which conprises reductive
alddeptartdsda anf tautordéricfompoamti motures theneef. Prietgral@y \Ompounds of

fél‘ﬂ%ﬂlé EP%Q@ tr{(:éﬁ%ng'g?ggﬁ\é%oégé‘rﬂlon@r BBroBRMalaCH X ( R2) n

wher ei n 522 m n, p, A B,
X, Y and Z are as defined above, w h an appropriate
5 al dehyde or keton eA.Or dépr g a/Rbrrpound
of formula (1) wh his ect et; optonal |y
thereafter 10 (Bd nt er Xgr Si og ,qn’pq’;mds of
formula (1) to ot xconpy n(Rf)no fornmula (1)

Process (a) typi caIIy\ cofpri ses the use of water

sol ubl e carbodiim de,YH@T and a suitable base such

as tertiary alkylamne or pyrjgine in a suitable

sol vent such as DM and at a Suitable tenperature,

eg. between 0C and roomtenperature. 15 When process
T(re)comnoun@%@f famnya (1) ead aaltscand; spivatasdhereot may oo pprRaner by the
neéthbdduloay desclibed hdreigaftdry coratifuting bifgthepbispect af thixiyivértion.
acid to an acid chloride, mxed anhydride, active
ester cyl - |soure or_ ot her . speci es pr

A s 355 OCHHP B B ORI B fa g 0 Which
cgeirises:i ve with an amine (Qgliaruso, MA. ; W.‘)Ife, J. F.
in The Chem stry of Functional 20 G oups (Ed. Patai,

f Acid Derivatives, Pt. |
(%Joh %{ng a%omﬁ%%g%ﬁﬁ@@@l? P pp 442-8; Beckw th,
AL J. in The Chem stry of Functl onal G oups (Ed.
Patai, S.) Suppl. B: The Chenmistry & Am des (Ed.
Zabri cky, J.) (John WI ey And 1970), p 73 ff.
25 Process (b) typi call;B conp : eoise of sodi um
bor ohydri de tri acet @tz’e t he e$ence of a suitable
sol vent, such as ethanof N t hane and
1, 2-di chl or oet hane and at a4 syitabl'® tenperature,
e.g. between OC and roomtéhpgrature. In process (c),
exanpl es of protecting groups”?nd the neans for their
renmoval can be 30 found in 'I( W G eene and P. G I\/L
opansctivated ard/preptigpallypsoteptedrdgamative dyareplaxhasein iy, R
BN, &varainizl a@ossdefided above, 188 %) confhviuhd bf erraatar(dl)
protecting groups i ncl ude aryl sul phonyl (e.g.
tosyl), acyl (e.g. acetyl), scarbanoyl (e.gqg.

benzyl oxycar bonyl or t- butéqycarbonylz
H R
\T/J\\r/“\w/
H H

OH
1D

,m,n,p,A,

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 (1V)
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and aryl al kyl (e.g. benzyl), which may be renoved by
hydr ol ysi s or hydrogenol ysis as appropriate. O her

W@ ioad480 am ne protecting groups include PCT/EP2004/004244

trifluoroacetyl (-COCF3) 35 which may be renpoved by
base catal ysed hydrol ysis. Suitable hydroxy protecting
groups would be silyl based groups such as

t-butyldi methylsilyl, which maf be Renoved using 9 WO

2004/ 094430 PCT/ EPZOO/Q/ 004244 |standard methqds, for
exanpl e use of an agci d> s as” Oyl oacgtic or
hydrochloric agt) i de bourcle sudh as tetra

n- but yl ammoni um 'l i §ssﬁ(d) Qrhy ble perforned
usi ng conventional i rst on procedures such as

5 epinmerisation, oxidati reduction, alkylation,

aromati c substitution, ester Hédrol ysis, am de bond
formation or renoval and sul d nyl ati on. Conpounds of
formula (11) and/or activated and optionally protected
\Aﬁlﬁfélr‘( P{t‘ ' N‘E?R“ mehapfa, BTRY YRR @ﬁ@%&%@ﬂh&j él?d?/@r \gﬁ‘ﬁ‘ Eﬁ appropnate

ovm ng process:
FH“ ?“R‘)Skt’l ‘oP 30 1 i (R)" Ll (Rl)m(CHZ)p B L5
HX (RZ)n Y-ZL Y-Z (V) (VI) Step (ii) 0O ~ BA
(OH Stdeprdiédting arsobipolind 3f forrhula (Pvhidhlis protected; (@Rd)optiéially
tﬁé'feéfter (RR2)n Y 10 Y- Z (VIl) wherein RL, R2, m n,
A B, X, Y and Z are as defined above, P1
represents a suitable group such as Cl1 6 alkyl, L'
(dnd lirteicaagssina ohcorgpounds of tonmula (B bthier eormparidagf formula (1).
group such as a hal ogen atom (eg. chlorine). 15 Wen

o?cfe%Q é@st?ﬁ%%lg%gmﬁlgg&h& LPSGtO¥ Wa?e? tshl}[lplg%gﬁgedd? 'r%?dteh Ei%éﬁsand a
SHitahiehese SN @SIBIeRAAIY BTBING Oh PYHRSIn2=SkPERI SOMGREUSRIRS DMF

aad aha suitdbdd temnperainms egt hetecersOharbrooaoteipergiercat ur e.
When B represents SQ2, step (i) typically conprises

5 e PyTL] BB BRGNS 0B Dol . (. by
aéwatt'alb Pka sebpuric asigtn aaacidizhigridey Binet ieahedrigte, gctive ester, O-acyl-
isourdaadrl athdresppeies)) proeesss@ad typially cormprisespeaaherter sihestited

déﬁ\PJtﬁé W‘cﬁ%n%mé&@@la@uﬁ MA pWB’ﬁJel J Fcﬁ"ﬁfe' é/?e?n/ Il{j}?ofﬁﬁvctlonal

C%Sﬁ’ e/#(f engﬁqrralg ? Acid @e(/g@t{vgs P 1 (John Wiley
ape ﬁpe&a‘tamb ppeld2-8; zﬁeckmm; ALQ. WT IE00QHg ot 80Functional Groups (Ed.

Patar/ $P80RKY BO4BE &hemistry of Amides (Ed. Zabricky, J.) (John Wiley and Sons,
1970), p 73 .

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 (-COCF3)
which may be removed by base catalysed hydrolysis. Suitable hydroxy protecting groups
would be silyl based groups such as t-butyldimethylsilyl, which may be removed using
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When B represents SO2, step (ii) typically conprises
the use of a suitable base such as triethylamne in

wo b@4fpoa3ence of a suitable solvent such as  PCT/EP2004/004244

di chl oronet hane at a suitable tenperature, such as
roomtenperature, followed by a subsequent reaction
wWth sodium5 hydride in the presence of a suitable
staridaechingtheds, for exstrhglé Liee nban aled atcheassuifluerbhestic or hydrochloric acid
JraTRBFEE Y6 ce 80ch d9R%a nHiRarkhiohjunt Hidreiel | y conpri ses
a standard procedure for conversion of a carboxylic
ester to an acid, such as the use of an appropriate
Rypressi(dhmay e Wﬂ‘@@@ﬁddés”l'g taventonalipfeseonyeesiqQinRroggsiures such as
dpirdertseatioe, dxidation,apgucdipn] akydatoo| aentatis sabstistiompestanoldrolysis,
dHidé BoRkPRIMAR P GohRURGMIMIRoRyisbraS T oo

t enperat ure. case of 'a tert-butyl ester this
conver si on can be achleved by the use of an
Copraspds af oravlad i sandiorastivated pod pplianetly projedter! derivatives thereof
rAfPBe Prebaied in a8tareaicesuitithasolidintigl oessst hane at an
appropriate tenmgerature such as 0C. Activated

derivatives of rrpounds of forrmula (I1) may then beO

prep d in process 15 (a) n ,
Conpounds ormula (I1&), Ry be pr(gpm OP
accerdapee w h,the f 3,

Stepr7>§) 27a éﬁe’p (||L1¢R1}>|(EA£\jBKERH N(fB, T QRAH

L) (111)y  (I1X) 20 mherqpn rR3Mand R4 are as
deflned above and P2 represents a suitable diiide
protecting grg/ such as t-butoxycarbonyl. Step (i)VD
typically conprlses the reaction of a conmpound of
formula (VII1) with a conpound 25 of fornula|NH2R4 in
the presence of a suitable solvent, e.g. ethand@texi) a
suitable tenperature, e.g. reflux. Step (ii)

typically conprises the use of suitable deprotection
reactions as deszri bed above for process (c)Y eg.

when P2 represents t-butoxycarbonyl, deprotection 0O

t ypi /a Q opjses theplide of trifl uor oacetic
@) prlesence of*a—suitabte sol veBt/ op'
i Ehlygr ortet bes 20t a sui tabl e tenper@ty e.
bet weef} Joom t enper at ur e. Con‘poq
(v hbe prepared in accordance with thé< f ol

process: 11 WO 3004/ 094430 PCT/ EP2004/ 0042\4_4_ R3 R3
R3 P Step (1) P2 H step (ii) P"P3 Vv~ N H awm

vitidrdih R GR? I (WVb) A)B Oy &ndl 2 areséﬁtﬂ’efﬂeti'abo@e 8 r&freséht&’d suitable
g%L?pDSLfchva)s é a)kyF/ and L2 mdgpéndeﬁ{\{/ IlgBEesent a suitable leaving group such

as a halogen atom (eg. chlorine).

When B represents CO, step (i) typically comprises the use of a suitable base such as
triethylamine in the presence of a suitable solvent such as dichloromethane at a suitable
temperature, such as room temperature.

When B represents SO,, step (i) typically comprises the use of a suitable base such as
pyridine in the presence of a suitable reagent, eg. DMAP and a suitable solvent such as
dichloromethane at a suitable temperature, such as room temperature.

When B represents CO, step (ii) typically comprises the use of sodium hydride in the
presence of a suitable solvent, eg. dimethylformamide at a suitable temperature, eg.
100°C.

10
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H Z ) (R)m(- 1 OH((XII) 1

ep (v) ORB BANNIIH (R)Ym- | |

H H (1'V) wherein Rl, PRREPRB4/004244
m n, p, A B X Y, Zand P2 are as defined above and

P3 represents suitabl e am ne protecting group
different to P2, such as -COOCH2-phenyl. 5 Step (i)
typically conprises the reaction of a conmpound of

ViRsE 'r@%rééédté ?Soig,”st@;ﬂﬁi?%&all)ﬁéﬁmﬁﬁs@s it bR S5BBRDARE such as
Ry RE R e Presgice Lkt 50V Rleta HishRHiriptpane at a sutable
teragmatyre shieh @b roarn égmparature, Jollowas by acuigeq uess regetion wiih sodium
hetirideCh @& pidiendesnd suitablelselvente egdimetifyifarnsmitiabt & suitable
t%ﬂﬁgraﬂﬁ?qg 566% hyl am ne, a suitable solvent, e.qg.

HpcTane. 9. o

formm de at a suitable tenperature, e.g.
bet ween 0C and room tenperature. 15 Step (iii) ,
Stepliddydisally copprisesa slapdardwrafedyis forpdnyerkiqn oftaearboxylic ester to
dnersd, 08P afthedRs ©f bR @FpropRers &IKa mdRal Mg afokidedike li€Bum or sodium
r&gr%%dg%n L& %@f‘%@né‘% stoT ﬂ{ %K%@rng&ﬁ%lcg Fpgrpéggﬁrgﬁﬁétg rPem%erature

ypically rrses the Use o r11luoroaceti c acl

SURN B ECQR LeSRRRERIUE: Inythe, 288 B 2 testypuid pster dhjg goryersion can be
atdhiehédbythet Usaré aataparapuiateattidesuich raperrifhlomae:,eftieagjd in an appropriate
SRRHESIENNS AMoIRRTRARIR B UpHIGBria ombBlan b tlich a5 0°C. Actvated
o5t el EingS iR (DfrERHER RSy ae UgRidg dyprocess
(a¥abgyer sol ubl e carbodiinide and HOBT. 12 WD
2004/ 094430 PCT/ EP2004/ 004244 Step (v) typically

SHRALSES o1 Bl s AL RO o

X(RHOHHHOM
(Ro Y-z (I'l) St
WO 2004/094460 X ( Rz)
B

D X S

represents - COOCH2- phenyl, deprotection typicall Yoo

corrpRal ses the use of a 'suitable catal ‘%st_,, eg.

al Ladi um i fe_prése g RSui taBPR" sol went. e, o
watler ethanol and!in fhe’presence of a suithbl |
hydr ogeR source, e.g.H5 amomiumformate at a Juitd&hl eH
tenperafpyre, eg. 60C. Conpounds of formula (V) and ()
(VIl'l1) are either conmerci al fp)() avai |l abl e or may be

prepared from comrercially avail abl e conpounds usi ng
viteps1d &° dinp IRIceslas dsfinetiabdse and BF tdpesseatpe stitable amime protecting

' j _ [ us provided a conpound of formula
d(ﬂffgp&g& %Egéﬁyacggolﬁnpléal |y acceptable salt or solvate

t hereof for use as a pharmaceuti cal, articularly in

Stexe (i} typigalivessmpsisep e reactionyf areodipouag ekfognalad¢tile mits @compound
dpYoreluRMat SRt iltheahgb@nicd df @\saltapl@Eol(eht eyl ethanslepasiuitable

t&rﬁpé%ﬁﬁ’é’, e@q?@& anot her aspect of the I nvention, there

I'S" provi e use of a compound of fornula (1) or a
physi ol ogi cal |y acceptable salt or solvate thereof for
St (inhpidally tamprises the useedi tiitatta ideprotedtioe reactiansantessfibed

BBl R bfocsks [b) B AP GaRESHETbREL B R LYaBctish typically
comprises the use of trifluoroacetic acid in the presence of a suitable solvent, such as
dichloromethane at a suitable temperature, e.g. between 0°C and room temperature.

R4

Compounds of formula (IV) may be prepared in accordance with the following process:

11
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anyloid levels or P-anyloid deposits. 20 In a further
or alternative aspect there is provided a nmethod for

W b@409430 nent of a human or ani mal subj ect WPECTYEP2004/004244

di seases characterised by elevated (3-anyloid | evels
or P-anyloid deposits, which nethod conprises
adn1n|ster|ng to said human or ani mal subject ap

ef fective annunt of a onpound of fgr I a (I)
pﬁys | ogi cal®{ a até\I N
5 As a\purt her as t o thE |nvent|on there |s thus

proV|ded)a pharnaceuﬁlcaP cdhposition conpri's
compoundviof formula (1) or g,pharnmaceutically (X
acceptable salt or solvate thereof for use in the
treatnent of di seases characterised by el evated | Stepfii)
3-anyloid levels or 3-anyloid deposits. 30 It wifll be
appreci ated by those skilled in the art that refarence
herein to tregatngnt extends to prophylaxis as well as

the treat ment|| of dlseas§§ charggterised by ele at ed
(3-ary wfany ts. 35 P’

T

® un ccoﬂdln q{the i nventionomay be ﬂor Iat%d
for Station 1 n any conye yay, aft tRg H
i nventy t herefore aI@%)lncﬁuﬂg Lhinits scope (X1

phar maceuti calf conpositions for’m_e hp t he therapy of
di seases char agiprj sed by elevated tS anyl oid |l evel s
or (3-anyloid|deposits, conprising a conmpound of
formula (1) o a physiologically acceptable salt or
sol vat e t her eof together if desirable, with one or 40
nor e phyS|oIQg|thIy acceptable diluents or carriers.
13 V,\@ 204/ 0044 / EP2004/ 004244 1t will be

Hiat ise%ses characterised by el evated
@ydis &H (8- anyloid deposits include
Alzhe\ pf ' s di sease, mild cognitive inpairnent, Down's
syndr 5mg, heredltaWQ cerebral haenorrhage with
R-anyl oi dosis of the Dutch type, cerebral P-anyloid

vg{égélﬂﬁa;lg’?’ RNy N,gpf, A\sﬁfsﬁt Ypfﬁnm’z Iggeggg]@éfﬁ% ﬁ%}w&g d p3 [egresents
e Gl arne BRTRLES GEPuE TSRl B SUoh A b

basal degeneration and diffuse Lew s body type of

ez ptyprRailyscothHieas the r’aa&tonmrfafc@h@i@hud of ﬂaﬂndbwm&;m aqueous
o)
P el B YA AL 4l 4005 S gpporstrs,

‘%%rﬁﬂgb prOV|ded a process for preparlng such a
pharmaceutical fornulation which conprises mxing the

WREH Pdl‘et%F%s%n%O@@%%gﬁéh E%ml’)l t?pléélwediﬁ%n@@s thetdeion
BRI b e DS s PRGE b L0 oty g, & swigpe
selveric 19y nmﬁihylfﬁérn@@td@raégéwtamﬁrt%mezﬁafslre( Suft rbeb@en 0°C and room

téaperaturelr oam noacri di ne, donepezil hydrochl oride and
rivastignine) ganma secretase inhibitors,

h iRy ot aane f@%@ﬁ@@%@@%ﬁg@ﬁﬁgs Ggscribed
apowik r ipeness §c), ag athien £° seprpseyity tugexicarhenyk Beypiection typically
doRipribés Betisé DEBIluaDacti] LRNia thd prdseNd siRaAdTithble solvent, such as

o‘iéﬁ'ﬂ?éh&@%ne QH% Q{Jl?dbfbetemyéﬁme e &w-lég# §°C Eh& %85?‘?{ iémperature

estr st erone€, rapany
nethanodlbenzosuberane phenoth|a2|nes acrldlne
Sep (iv)dypically Csmph's%re@ﬂrmmmpound of formula (XI) with a compound of

formula (Il) in the presence of water soluble carbodiimide and HOBT.
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FK506, VX-710, LY335979 and PSC-833). Wen the
conpounds are used in conbination wth other

WO b@aapasd i c agents, the 25 conpounds nmay be PCT/EP2004/004244

adm ni stered either sequentially or sinultaneously by
any convenient route. The conpounds according to the

i nvention may, for exanple, be fornulated for oral,

Steyh al) égbicallp compasss the bse ofbdujtablatdepedtectipareattiionsbs described

AR KF procupy e Shon FESERERS CODCHEDhBR, dirotection typically
ity Sehiise chp S FERYS, &8 el M bRrtdtd 7% suitable
selyanhier. water@ndiedieap! anddin phepriesercectf a sufabledyriggen source, e.g.

angRchiem fbienate soaplitabkyetiperagreced,609€) atin, sorbitol,
tragacanth, mucilage of starch, cellul ose or

ol yvi nyl rroljdone; fillers, for exapple, |actose,
et ot BIRY SEEMD e Sl er cofimercRl 9 EilauB Gy &y be
peeraced frophaosphercialbavaialbls icompoundshysingastardard grocedures.

exanpl e, nmagnesium stearate, stearic acid, talc,

0 I iLicas disir fo

AN a<538, 8 NS PloMlonhers T8 i TR B ount formuia ) or
Phgamagautically éﬁc?ﬂt%% palhpresolysite st qurffg’ usg fisrit Rhasmaseuisal,
paditulanty lirathetieatneni lmé patienTehwith dibéates amasaclkezised &y etbvated -
ARASE BVBR dr B-amRyIBadRpodie! | known in the art. Oral

['i"qui d preparations nay be in the formof, for

exanpl e, 40 aqueous or oily suspensions, solutions,
Asapondgiadasnother agpechef tag invention, Sierersyprpddeginedisatobg cagpound of
fermilily (Ipsrosipieytsidiayicatip Bst¢dptable sdlt v dolvat@thereod fordiidieanufacture of a
AR fOF S GLAIRRI O BiettS ith AlBsbd O HorBAiSRAN AL Rl p-

may .contaln_conventjy o tives such as susp I ng
aTYQiHIeYB6 4 GG BBR9EE2004/ 004244 agents, f or

exanpl e, sorbitol syrup, nethyl cellulose,
19 b A@rE e OB HisthatBeraéPectdedralid ProvidBy dirhetiio@tdiYhe treatment of a human

| 1 ul rat.e :
of Bty Saecy VA NALES D iBlisel 8oyt BV BhER R D Bimyioa
dPBW'@x‘é{H'ﬁ anetheeteamprises admpistaingniesaidonuengneor gjimal subject an
effectveagmaunh oba) oeropeundedi farmeta (| vdriecphysijogicady adespéabldsat or
sBivb®thefedf. exanpl e alnmond oil, 5 fractionated coconut

oil, oily esters, propylene glycol or ethyl alcohol;

or preservatives, for exanple, methyl or propyl p- -
As\adiugRerspeeal de iprverdioppiere dcthds prm@v reeplRraereiisagpynposition
cenpdsing ataaimpobind biforrsalh (13 or & bharmecenitallg ateaptabigsalt or solvate
HRESQEr GUER R SAmRAESH R §esgchdf@&é‘|’.i§e9|t%/ el&rited B-amyloid levels or

e
a ro.Erlate For buccal adm nistration the

Bé%ﬁéﬂ‘&' i9ePBF®S may take the formof tablets or |ozenges
10 formul ated in conventional manner. The conpounds

[ty ba lapprelritddbyMbed Sdlledsn HePROHat AfféreAce BerBin to treatment extends

(S BBAIRLE s U8 0o IRGALLS erbB R Sl oo pamya
leyelsr di-2gyleld deresiisnvent i on may al so be fornul ated for
parenteral adm nistration by bolus injection or

TRERbMPHANES AdbHNEIR tROAVERLNIRaPEERPMLIREE Br 8Hhinistr8&SEin any

r f oL instance oul es,” vi al snal | vol une
opiiielert Hev A1 AR e for BRI 3is0 thelides iR s Fopc
PhamaseHical conpositignsderdisg ip estBeragy of disesses characterised by
eleoatedH-amyloil lewys drgkeamgloizidepbsitsyeomprising atcompsund of formula (1) or
asp%ziéﬁgfé Ic8MPac gta%@‘iaﬁ'o?gélvét@ t?%’#@nﬁlkﬂgetﬂér, FYRSPIBIE Wit one or

ve I a 0 contaln i tory agents such
mee Bﬁﬁ'cﬁ%@?% rﬁcg?&%%?fj@lt‘eﬁs At Er obi al agents

and/or tonicity adjusting agents. Alternatively, the
active ingredient may be in powder formfor
constitution with a suitable vehicle, e.g. sterile,
pyrogen-free water, before us8  The dry solid
presentation may be prepared by filling a sterile
powder aseptically into individual sterile containers
or by filling a sterile solution aseptically into each
cont ai ner
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25 and freeze-drying. When the conmpounds of the

invention are admnistered topically they nmay be
w@e@sem4edl as a cream ointnent or patch. 30 AECEEP2004/004244

conposition may contain fromO0.1 %to 99% by wei ght,

preferably from10 to 60% by weight, of the active

mat eri al, depending on the nethod of adm nistration.

[tWik bel appreciatdchtbatdisgasan dharecigrised bhelevated Srasmiloidfevelseor B-

aﬁTnyl H@;%sht@ RIS BRIRES dbddse, Mad YodrittivieligpaRimaht, Dawn's

S}/I‘Ilfé’oglﬁf %rleglltary %é%%iseﬁ Hgéméﬁﬁa% \ﬁﬂ'[ ESF@/IOM{J@% aﬁljﬂ_%BbtcR type,
carebgal Gearaylair agaionathy ant ¥BliQus iupes ‘d‘&@é@”%ﬂveo%e’@e’ﬁﬁst gich as
HR3QGshpciatad dvith URENKkingtnts disssss, prayrdseivadopranstleargehlsypcatical

bEQQ%e@Qﬁ@raﬁ’%rgé\{ dlff&’sre L&%@B@é}ﬁ‘tyﬁé‘ 8f ALWEImeBuRBa8d, four

t1 nmes-per preferably oncé or tw ce); and such

therapy nmay extend for a nunmber of weeks, nonths or
Mastpreferably Ahe dingesé @faara@tﬁ@sedu by&l@\cat%l%@myl%tevelﬁ@rBeacﬂnylmd
depodiietiSAlzbeipitl's RiRlcass. applications, cited in this
specification are herein incorporated by reference as

i f each indi ual icatign were 15 WD 2004/ 094
Tpesty 'EP?@G’L{P‘G‘%@FQQWOC%%%% PeRAINY SUHLR PlRmACR L {WmU'afg fon which
comgiigest retkingghé ingreientpor at ed by reference herein as

though fully set forth. Preparation of I|nternedi ates

CorREREL B GARb (HF A 50 D Bl ECHEPY BB .
Syitale exampigs ¢f syah %ﬁ%ﬁih%reewtlcrﬁg)e%m%B@@P@Wﬁ@'@?&?t@@SG
inkétsitoegi@adh SOE&NY@0aminoalfbnentohepdzildydiochloddepmi seastigmine),

g&hfna §&pathid fhﬂubﬂHn%P%lﬁinﬂé}nH@ﬁary 8 éM§ eshicheks cgfaoaxggeﬁése [
Sanred Lo fagm e Gl %X? Efngnq'ﬁ@‘ée% 7l 3l SE plycoprotein

(Rop) inhibEgrs (sacivgs %Iosao | @faRramil, Gerapxiien. eiriding e¥itamin E-
TGRS, mmﬁavﬁtmégwtrbhmdtaté Lpirb@éﬂter’phélrépmwm)mo TvH] +
dsP
I@%ar?b%? z%s no@E&z‘?ﬁ saégrmbzg sg%cntals GF120018,
BryY =4 %PF te(DI) (489 244 mol, 1
equiv) in CH2CI2 (1.4 1) at roomtenperature was

vauskiele RbABL ORI 8 udedrin coﬁ‘]b?nd’f@ﬁ'wnhlotlaer&ﬂél’a]déutlc ab@fts, the

céﬁf)?ﬁﬁdqu rm%ﬁé ‘é@h@&t&%ﬁ e§tﬁ slé)cﬁggnt a‘ﬂg OZSIH’IU tQﬁé&g@@%&%& 6

CORENI (RY®n was stlrredfor 1 h then cooledtoroom
20 tenperature The organi ¢ phase was washed tw ce

ipotRdé L6t fohh@wéﬁtidn%a@q&e@@ﬁ]pwIb@tfb@rmla(té’@fbr oral,
’ﬂj@#@e rF‘Q?%ad%LiCﬁav '%[ﬁf@' tpg)r tqgl ﬁ%l o sub,\{?guof1 ird%hecal or rectal

agdmifistradioB.- pyetsaklp fon otaf @fér@rmzsér@ﬂ@n(oz) (66.2 g, 98% as
a yellow solid which was used in the next step

Tgb%%o%d ééb%&@%ior%‘él afdhﬁr%tké%n nE é'cgn’cam' cérivenfiondiéxdipients such

a8 bﬂldﬁ}%a%” tfqrc?xﬂm[o%tsryf 48 88?%%: %I'I”) SOFPIRl; FRaRsaih emucilage of
stand), celiuleseser potyivisy! pifrrafidensy fillers, for example, lactose, microcrystalline

céHiAded) Sugarbmaire- Startht éél&!@rﬂmaé 483D sdrbitoldubrckBs)Toblexample,
n%afggg Wst%te%g g@é& téllc %ol%hﬂ&é@@ccﬂ%ﬁ Sﬂcé% élr%gﬂ'gnts for
example, potato starch, croscarmellose sodium or sodium starch glycollate; or wetting
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
use. Such liquid preparations may contain conventional additives such as suspending
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30 (CF3CO)20 (51 m, 360 nmol, 1.5 equiv) and the

resulting solution was stirred for 1 h. MeOH (29 m ,
wQ2@4091389 3 equiv) was added and the sol uti onP@EEP2004/004244

stirred for 15 min. then concentrated in vacuo. The

resi due was dissolved in AcCeEt (350 m) and the

organi ¢ phase was washed three tinmes with a 2N aqueous

agehtss for exarople( 2@ bitotisyrupTmethybariibione.dlsepsesugartyasge gelatin,

rwaf&yﬁqetrgl éénasésteocép %% igc@@%énélﬁﬁﬁrﬁlﬂn'é@arété@el or
Ihg

oge&gt é%%vﬁmta% gﬁ% Sntg,rrr?%%%%mlrg BFB%EE Thono-oleate

o GratiadIPnAfyepks Mehiel %HVW h Bay Bwbide ggds, ol ofor example almond oil,
feeticeriéd edantiut oil, vicestetsop@pylene g’@'tdﬂ)dr ethyl alcohol; or preservatives,

Q(a?rfﬂib 5né’ch)‘rl TP ﬂ)p[y(;; rHymd*%é}%Sfeﬁ'& apiNoshe ﬁﬁn%%@paratlons may

sl bgﬁ%ﬁaﬁf’t%aw"xgm'ﬂ%nmgpﬂwmr e logl e adops ¢ ol mannitl
@mpgoprlatp 2.92 min. 40 Description 4 Methyl
Fbr buecap admin{stiatian fr%dum;%@%n% B{SZ ;teié)lﬂ‘gd thgg g@&C@’ttaﬂ)lét@rﬁr 2knges
f%%'%é@ﬁﬁ%&%ﬁ@%&%% aérsol uti on of nethyl
3-brono-5-nitro-4-[(trifluoroacetyl)am no] benzoate
Trexpnednds gay apderfaornylated agqsuppositarieHBEN codtalnjngatonventional

su ifoB s sUERas! BEEYa HUkthF S1Re eﬁdé‘@d K2CB (37.7
99(5%3 nmmol, 1.2 equiv) and (2E/ - br ono- 2- but ene

30.5 m, 296 ol 1.3 equiv) andtheresultlng
éiﬁ’@??@%‘?ﬁ areording fo the dpv]ea’gorgmﬁy also be formulated for parenteral
a(deifi&yatibn by drobusAnjeoticens cobtirfiout jnfdBomamd maf b2 peegented in unit

dMas fdrhe Fbrﬁ\%@@r%e%%rﬁﬁ&llésu §|B%n§2?I2vcE} &ht %‘Ggoﬁ@[)r pﬁf@lﬁﬁ&%yrmges

RS {LER SRR i A BT HREG P egnd BiaBOESR ) i sucn
forimfaat $O/WiPAs eSUSBARYIPNS: At @HUlBIRNG Hcafeors er pespguROUGAShicles, and
ridhyseapttaie orimdlaferPaberts duct B ant-gddarts, [Huffers, eptimicRsmbie dgents

aW'dfo'P té?ﬁéu %dﬁgphé? HoHE" ARGIRSH RN he CRIAGE MG QH&GH nhdl) BEAR BBwder

f%”‘b%& B0 L[’“Pé withya suitghleqghiele, p@ plefiley BYGERRTTGR YRR RRfore use.
Therdry solsepresrittationdngy hepreparedihydilinga stelfle poydenasgptically into
|Nd]¢/|§thhl%$|lél§d?ﬁalhérsbhﬁy AIEXG a SteRile dWIGtMEseptiddliP@ito each container
a‘?xH }eBg age@ = 3.70 min. Descriptions 5 and 6 (D5

é § rlpt|on35and6vvere obt ai ned using an
anal ogous procedure to that described for 15
Viegrcthe gbmpouddy @4he frventiddese edpinisiered toi&3llydseynmay be presented
a@@o&g%l é‘h%éﬂtbybatéﬁ omde indicated in the table

bel ow |yl M+H] + RT(mn) brom de Br
Met hyl 3__brom)5n|_tro 4%/( penten-1 3. 80
T e(QeMPPBitien By eePiajraliiem 8] et {o@y(\f\@sghtmrefemhlyﬁrpm 10 to 60% by

weidht osfthetadtivd -matertil) dedehding onthe mathdd of administration.
yl)(trifluoroacetyl)am no]-5-nitrobenzoate (D6)
_Ilaes L [ pH on 7 . . . .

e dose of the compound used in the treatment of the aforementioned disorders will
vary in the usual way with the seriousness of the disorders, the weight of the sufferer,
and other similar factors. However, as 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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20 Methyl 3-ethyl-7-n itro-1 Hi n do |e-5-carboxyl
ate and nethyl (32)-3-ethyl idene-7- nitro-2,3-di

whyeno9u3H i ndol e- 5- carboxyl ate (D7) To a fl asRCT/ERI0g€ 4244

wi t h net hyl

3-brono-4-[(2E/ Z)-2-buten-1-yl (trifluoroacetyl)am no] -

5- nitrobenzoate (D4) (11.1 g, 26.1 mol, 1 equiv),
shia€Xa2ly e&d Sdiyidu28y Indinated, to bedogarngratediyaefeBer(ce.f@rejn as though
fGf-s3tfoml . 2.5 equiv), NBud4d (8 g, 28.7 mml, 1.1

equi v) and Pd(OAc)2 25 (440 ng, 2.0 mol, O. 075 equi v)

at room tenperature under nitrogen was added DMF (100
Rreparatign of inteesedliatesy ni xt ure was stirred at 100C for
Deskriptien1cool ed to room tenperature. The insol uble

h 43}#0,3(@?, rﬁﬂrbﬁ&{ﬁété’gm yand washed with AcCEt and
cO

s S A e, EA RS BRI A0 o

nrdb aloopinttamperadirengs (@@ded §PCGke@0ml| &t mmabft equinlropwise. The
resLlY Suspérisich Was refidxeh ¢6 hwhérhcoukiceto racd thmhpaature. The

sﬂgb oS fhﬁﬁ% &eomgﬁw -g.wt»eiaeH atJ gﬁ)@sg 100%) as

apralley SPICLWRICh wasdiseq 1 ¢ egpxisteR W e PG QMg HIT =
PASs RMmag.42onicent rated in vacuo and the residue (7 g
bl ack oil) was purified by flash 17 WO 2004/ 094430

Gl 3994/ 004244 chromat ography on silica gel
i S0* exane/Ac(Et 6/ 4 then 1/1 to give nethyl

thykAraonino-3ibrpmor5-pitrokenzeate (B2} hoxyl ate (D7) (1. 56
T®, a XHigtioasofamptilyb4aetdns84nitchbeAtdate €015 (48 ds 24dbinaiohet equiv) in

dmncagt M8 af rddf meﬁr@tbr@%& %Hd@d}%ﬁil %52 b)) 318hkhol, 1.3 equiv).
ST e Tt fs nTiet g (818 g 05 enuv o

bf@mine3wsgre added and the solution was stlrred for h then cooled to room
tehpatbtuienThe dﬁgén‘@ phase deiQ/d\ra@héd-l-twmeWEh Ea dapbewyiuat ¢hiosulfite
aQqB%%us(%blﬁﬁ)nQE ?rrf%th 'vmﬁ %?2 dﬁéd acﬂoe@oncentrated

r
invagsorp gve By A B IngrisOE @r@% %Eg% rs 34 OBy s 2 yelow
satid whishtvedsnesgdus itingy next mw&wiurﬁ‘re@wdfmeéw dM-Hht= 274.1, RT =
Oepeid. bed for 10 Description 7 fromthe appropriate
precursor indicated in the table bel ow Nane Precursor
|:LTLI\/H- H+ RT. mn. Methyl 7-nitro-3-prop |=1

SCHEHPB35- carbox late (D8) D5 263.2 3.56 Met hyl
Methgl 3vbtdmod-Stritrio)4-[{ trifluaroadeti)amvhol]lerzoates(D3r boxyl at e

T‘o@%olumrnhégf? Qnarfi@{)g@&’aﬁ{o -5 n@rﬁbé}&batse‘a(‘iﬁy keelg, 240 mmol, 1 equiv)
e 5130 . 0 0 2088 e GOQSPE Do apfiof & caut) then
(BBt O((éZ)mls36Qemmh d&rrauiv) gind the pesilting ign was stirred for 1 h.
MedHdRY enl S720mptyS ateivl Wa$ atdded agd tHe2 s@utiordivas ktirred for 15 min.
tﬁéW'cddcen'tereHo u o( JFF? rgkldué‘%efsogﬁgdrl\gégﬁf E? W%I) and the

Ao HGS qcb g LR
opawinedtaqueeds phakes vmfeacwsagﬁerpé* diwithyepnogeiratéd HEdend extracted

vﬁfhrAcZ?EthTheT&tﬁnﬁﬁédibbg%huﬁﬂstéd Wérenebhed mnta%rhs,r@s@bra@ed NaHCO;
d%ﬁgr%t?sf oﬁ&‘dnt 51038%%1’\@1%“(5 |e80cR)ePlﬂ/§n§b V\% a%é%g: rr]atsg r)n va<t:uo to give

repthy prr -l ﬁfdf'%or @?WY'laﬂ“'rFQ]P?fH@PI@ B3 8609y P%("éas a brown
ol DIOgh was 6iSeq)in BiEYhexastep \pittioait fethieopusiaatian. Vit wed72.2, RT =
Ugeghid.n the next step without further purification.

[MtH + = 219.4, RT = 2.82 mn. 25 Descriptions 11-12
(D11-D12) Descr | ptions 11-12 (D11-D12) were obtained
DescHRtian4l ogous manner to that descri bed

Methyl 3-bromo-4-[(2E/Z)-2-buten-1-yl(trifluoroacetyl)amino]-5-nitrobenzoate (D4)
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mn. Methyl 7-[(et henylsulfonyl)am no] 3-propyl-1 H
—DPt1 32374298 indote-5

for Description 10 fromthe appropriate precursor
indicated in the table bel ow. Nanme Precursor MtH + RT

WO004/094484 hyl 7-am no- 3- propyl -1 H i ndol e- 5- cap@DERI0a1/604244

D8 233.2 3.06 (D11 Methyl 7-am no-3-(1l-nethylethyl)-1
Hindol e-5- D9 carbox late (D12) 30 Description 13
Met hyl 7-[ (et henyl sul fonyl)am no]-3-ethyl -1
Td-a sdlatien 68 mattyb f3prerhe-5(riit@Y-[(tifBIow@ceiy)ambedeggoate (D3) (84.5 g,
255:-%58?010@6199)4%4éH ér @ C&t%brﬂ”teﬁfpe@@ﬁé)’under nitrogen was added

keCB (3F7 % E?Q%,%?”do' /ﬁ! Ssz%cne le (68:5, 96 mmol

Tteqpay)andriee wesHENg gaERESIPN; RSB WEd P! 2 b4(2’s?/2)rﬁ~r%'l°m022@utene (5
nﬁiqle yimol DVARquR2 Qvastthed a88edramd theDsdspeqsion yeftuxdd for another hour
src LB O ge'ﬁ'H;%] rHYd. Th%l'Hré’& ifific Was Afferdd off bhd %vd%'ﬂ@é with AcOEt

ui v
ko ke s Mg X"ﬂf?ereg?a 425 bt Jh ac0Et and
theasigadicwhabe wag Washevils briae, drisgl ayer MgSQdEind gopoaiirated in vacuo
t&@ﬁ@%aﬁﬂ 3OS BEB - [ 222 i buteratyRtrifldorgh eyl iminks]-3vRitrblydénzoate (D4)
YRR E1 SR 95 AT oo Ry DR iepont Rethprpyigaton
93)"“(2 98 g, 98% as a purpl e soI i d which was
used in the next step without further purification.

delg%Hbﬂ-ons 8QAd% (D8Tand D) 29 min. 10 Descriptions 14-15

I%Scrl'lpgtlog%)é aq%?%%ér@obﬁﬁr?ed%snﬁiar( E&%‘Io&o&g &r%@é{)d% deo@tﬂétrbeegcnbed for

Dassidptioptd &H4) f[gmfl?q_-ﬁﬁlpi}@ 3P asinodbe aprraprizte glly! bromide indicated
in thatitaleie ®dlown t he tabl e bel ow. Nane Precursor MtH + RT

=5-car Doxy| ﬁ pra
Met hyl 7-[ (et heQyaul fonyl ) am no] - '& D1}

B
neth leth |)-1H i ndol e-5- carbox | t@oﬂnDES ?g P

I\J

3. RO (min.)

L

Descri ption 16 Met hyl Br

b ‘ffg’“gr5°“‘f89*a§é% f;f“t?"? To- a| S0t i of of -t fyl 3.0

y{i(trkﬂHPrﬁaC§yé€trﬂ'ﬂP 5- car boxyl ate (IP10) (300 ny,

1.29 mmol, 1 equiv) in CHA2 (10 m) te added [NEt 3
(216 |, 1.55 mmol, 1.2 equiv) and|3--90

ro hl 136 |, 1.42 moll, 1.1 equi
“&%bﬂ% F{ééﬁ‘z%'ﬁ‘% é% Lﬁ“&?%ﬁ] was stirred at |room \:/’346
)érifareacetybaminol-banitiohanenatgi(Pt ed| wi th AcQOEt and

washed with H2O. The organic phase was diied over

=

MgSOZ—and concentrated i n vacuo. Purification of the
residue by flash chromatography on silica gel
RQésspiptiendne/ AcOEt : 3/ 1) gave nethyl 7-

I\[Iétﬁyb h3-ethyp7 afiro ay-indoledicathbadylute - hhidi mesthgh J3Zp8-ethylidene-7-
195 :‘g‘ﬁ@lﬂ 3Mn§gle ggﬁboﬁzla?e pp White solid. [MH+
§ %E&g ns 17-1 D17 ],“3 i
St 5P iR By ropEe 1 G ePRpeaNaminol 5
rwmjeog@me (p)dedy, é611cm|mbt1 equiv), NaCOOH (1.8 g, 26.1 mmol 1 equiv),
Na,COs (6.9 g, 65.3 mmol, 2.5 equiv), NBusCl (8 g, 28.7 mmol, 1.1 equiv) and Pd(OAc),
(440 mg, 2.0 mmol, 0.075 equiv) at room temperature under nitrogen was added DMF
(100 ml) and the resulting mixture was stirred at 100°C for 1h then cooled to room
temperature. The insoluble material was filtered off and washed with AcOEt and the
combined organic phases were concentrated in vacuo. The residue was dissolved in
AcOEt and the red precipitate formed (2.6 g) was filtered off. The organic phase was
washed with water and brine, dried over MgSQ, and concentrated in vacuo. The residue
was triturated with CH,Cl, and the red precipitate formed (2.1 g) filtered off. The organic
phase was concentrated in vacuo and the residue (7 g, black oil) was purified by flash
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described for Ester 2 (B2) fromthe appropriate
precursor indicated in the table below 30 Nane

wee@a9esr MrH + RT min.  Methyl 7-propyl -3, 4- PCTIER2004/004244

H[1,2,5]thiadi azepi no[ 3, 4, 5-hi ]i ndol e-9-car boxyl at e

D14 323.2 2.94 2,2-dioxide (D17) Methyl

7-(1-nethyl ethyl)-3,4-di hydro-1 H

chionatsgranydi amaageid{srmxemmwﬁd /4 trencldt JdogiMeanethpiBethyl-7-
NBP31 A-ird SL5-cArbdx A RX DTS (1. 58.§) 2489) A4 BRB4ED8H3AII red solids

0 14%3 ﬁéé’&‘b’-f‘andzt'@ﬁégutgl%@ Byited shitdy IR LEWM lcHaeN to
gggoepm%%%gp&m@m g1t -nago;%marwefeﬁ methyl (32)-3-
ethylidelhayeniigd-2 Brijfttydro-1H-indole-5-carboxylate (D7) (3.36 g, 52%) which were

u%ééﬁ) ménb(@s%p ?vrtﬁ)aﬁt Ff@ﬂ%é'rbuﬂﬁdéh@rﬁ‘){ll\/lﬂll]h)é'ﬁw@f et £46 Zan,
, 1 equiv) [ Chirex 18194 Lot #9924382]

|n I\/e0—| 350 m% was added aqueous ammoni a (32% w' w,

Dﬁ@gr-mlongs‘@m 93.3 equiv). The resulting mxture was

Dasistriptivs 8t9 wemﬁtﬁnwuahy ae ahalbgdis grotdutine tothaeddscab&tior
t

BRAGHY 9 ot BRI e v pory

afmate (h10\ /')F\ 2 S OF\OA as a 10 white sgli which

was used |n the ,gext step wi t hout fur RT

t.her
purification. Pption 20-25 (D20- E%@furﬁgrscw o ONS(min.)

meherr-Rioss- Beb R S8 ABHIB (AEPLE TRENCT[ MAIIE 356

Methul Sdmetyiespr bpitoatEindaler | ndi I:Qle din the 15
chevlok@ateqDO)W. Descri pti on Acid Ami ne [I\/H-HP RT

Precursor Precursor (mn) Phenylnethyl ((2R, 3S)-4-(3
chl ar nyl)-3-{[(7-ethyl-1 -nethyl-2,2
BSJP'gg 5 0%-4dihydro-1 H A3 C50 653.4 3.40

Methyl, E?mincameﬂndﬁlfhw{d@le%@aquymle KD $0)
Tyl 3 eaé;b@@drﬂ 8 %—ethyld"-rﬁl?ﬁ@ﬂﬂ-lﬁﬁ@é% drBsg R LA (B (32)-3-
eﬁd&ﬁﬂéﬂe&h@% 02 g%%?dl%?fjﬁ}d{oL cgllb?x/wte (D7) (3.1 g, 12.5 mmol, 1 equiv)
i iolzere] g b2 pPRId @nzpeesatmq URERN Nirogers was1 added palladium on
cBart@al (y0%camband/ 50% rwetp20mg310%ue @indriye yesiltihg suspension was
sEHr&X BHder! ad"ﬁﬁﬂbsbﬁ%ttﬁ Hﬁ)g@gjﬂ HaReRY bABE AKL catalyst was filtered off

tl’&é%%e péd ff {a{alge( Bg V\%Sﬂe% F?R)ghxséy \intl‘ll_l_AcOEt Th combined organic phases

wele zcoswnﬂaéﬁﬂ atze@pm)[tg give -methyin demine-34ghyed p-indole-5-carboxylate
(10)c@esogy HTRas g patehyetlowastyid Aviere Wak bugled (iAethd next step without

frhRF PaFRGEord. HAH]* = 210.4, RT = 2.82 min.

Descriptions 11-12 (D11-D12)
Descriptions 11-12 (D11-D12) were obtained in an analogous manner to that described
for Description 10 from the appropriate precursor indicated in the table below:

Name Precursor | [M+H]" | RT (min.)
Methyl 7-amino-3- I-1H-indole-5-carboxylat
Y propy-imn amoyiEel pg 233.2 3.06
(D11)
Methyl 7-amino-3-(1-methylethyl)-1H-indole-5- DY

carboxylate (D12)

Description 13
Methyl 7-[(ethenylsulfonyl)amino]-3-ethyl-1H-indole-5-carboxylate (D13)
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Phenyl met hyl [ (2R, 3S)-2- hydroxy-3-({[ 1-

nmet hyl - 7- (1- net hyl et hyl ) - 2, 2- di oxi do- 3, 4- di hydro-1
WoR(G0l/02443] t hi adi azepi no[ 3, 4,5- A9 C52 PCT/EP2004/004244

hi ]indol -9-yl ] carbonyl }am no)-4 hen | butyl] neth

(carbamate (D23) Phenyl net hyl

((2R,39)-3-{[(7-ethyl -1-

Trma hqlh’adh @‘ rdetbydﬂelamt&p@-elhﬂy/d-l -ndoleH-caBoiBge (D10) (2.15 g, 9.87

Q{}I§3at4r»05m|”tbﬂn'p€ﬁé@ure9ve2@ a¥dd pyridine (2 ml, 24.7
2004/ %44 @% 3

Q Q%‘é rflial 0.1 equ]lvB apd 2= c@écgrget rr%r?esuh‘onyl
[ygujy (1. %gﬁﬂ h%qu)l 12 @Rugggyndg,m{e[rg@i ngtg,mxtqre was stirred for 12 h
the bildtePwith AcOEt. dtve brddinic phase was washed with a 2N aqueous HCI

s[o ién, rFela' F%‘S@o[aﬁd %oécéﬁ'trla’re@qplva&lo téjg‘ii/e%gde meth 7-
’W[ﬂ’g r{ gyno] sy |1ﬁ¥ 'PSﬁez‘Sece}(ﬁw%te ?6‘{3‘5 (% 95”5 BX‘JA)) &&'a purple

s%llq phish Iveasorset tiry thesneixt etap Withevitfiethes putifigation. [M+H]™ = 309.1, RT =
39 mip!l e- 5- carboxyl ate (D26) To a sol ution of nethyl

7-am no- 3-et hyl -1 H i ndol e-5- car boxyl ate (D10) (471 ng,

2.16 5 mml, 1 equiv) in CHCI 2 (10 m) at room
Jessefiann 6 adpddiiBa pyridine (260 1) 3. 24 ol
Dlesbriptipns v 4-1DMAP 4R265)ngyere) oR@imatblusing. an eanalogouanmanner to that

deBLieaTBl Dasteiptibd PH¥bm thd bebropaté Preburdr indlichtddMlthe bl below:

equi v) and the resultlng m xture was stirred for 2

ha ha 3 3 ad haot woaon A~ O+ nd ot Ad
AOU-S +hen pcu tHtt+oenea—between—AcCE—ana—a—sat durat

NaHCOB aqueous N8Metion. The two | psecurs@sy o [M+H]" | RT (min.)
Nty I7al{ @tBleslifo b apiige)B-gropyiase was | washed wj th H2Q,
ngddleeg CQWXMI%%‘IM%O and concentrated i ®¥Nacup.323.4 2.98

|uut-: Wit ELLJ gavc methyt—7-

rhbthyieltbylé:~1ﬁi-lodtmlbc5xc,drb(1z>eyla(tm)5)( 630 m 0, a
purple solid which was used in the next step vvithout
urt.thr R rification. Descriptions 27-29 (D27-D29) 15
SCP 'PPi gns 27-29 were obtained from
Nletkyl 7>-{(g chieronyoraneyl)pming-Lethyhrd Hripdeleys-carboxylate (D16)
Ta dnyslitpyof azdtng 7aammb¢tétgylt1ca+mbelegascwb@kyla@é (O EBYBEO mg, 1.29

§lc'i' ggﬁ) fnrb 'n‘ﬂ Q.g)%eg Et32@§ 63%3355 o*f"1zzzé&l§|4/ and 3-
REPoIgng Caho Aok %reﬂwweartddﬁ?)res ifigraplution was
sgrréd nbnoorrLtepmerﬂtlabé@n 48aln ﬁleOEiﬂabed Wit AnQEt3indiwashed withéhO. The
dr@érﬁdlﬂ)ﬂh%bGNe(sQ&%H ovéPM gj@s} bh@bbﬁ&énﬁ@teﬁhﬁ'%cuo Purification of the

élﬁll?ﬁ né%g];%ﬁ’z%}ﬁat% ?gfﬁl:é‘%%l (Rt gg@%ﬁ&?o& ))éa%e%ethyl 7

[G-oiproporanea vl rﬁtlwhé itieje- fme)r SMEILY %%94119873%) asa
vgnte@omﬂZMn‘dF-ZOQAeaml:\@18m1m i odonmet hane (26 m, 0.4
mol, 4 equiv). The resulting m xture was stirred at

oom f 16 h then partitioned 25 between
E'aﬂnga‘?gpﬁ?ﬁ NaHCG_S aqueous solution. The two
Degyréqt@nwéiém (D17-D18) were obtained using an analogous procedure to that
described for Ester 2 (B2) from the appropriate precursor indicated in the table below:

Name Precursor | [M+H]" RT (min.)
Methyl 7-propyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-hilindole-9-carboxylate D14 323.2 2.94

2,2-dioxide (D17)

Methyl 7-(1-methylethyl})-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-hi]indole-9-carboxylate D15 323.4 2.97
2,2-dioxide (D18) :
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15

W@ eini09R3q 3- met hoxyphenyl ) - 2- net hyl

separated and the organi c phase washed with brine,

dried over MgpSO4 and concentrated in vacuo to give

pr opanoat eP¢DBP004/004244
(20.85 g, 98% as an orange oil which was used in the
next step without further purification. 30

Description 31 21 WD 2004/ 094430 PCT/ EP2004/ 004244

Et hyl 2-methyl-2-[3-(trifluoronethyl)phenyl]propanoate

[ﬁegil tihAyl

ﬁ/a %ﬁgleﬁggﬁd§ ?nkL? %?rFiRF%-WJr)&Pﬁ QELLWI%W%rSp&IE@&%amate
fI uor onet hyl ) phenyl ] acetate i n an anal ogous nanner

'Itooa tstEJtlpm of d sisdidetoating d( 11 -[( TR oxinyipa-BenyleBlcarbamate (25
rl?lmdl ope%ﬁ ?WEWEW@Nﬁ@ m%&éébﬂi%ﬂjnﬁ{ MeoM eRRNAl) Gvas added

S5 o W88 e o5 B g i

Sopdus g bt 1B ey P B Aok eauivbaye st ixure was

sizregdmgbloom t@ﬂ@@mtw)e fph@h dren cmgenirateduinsyagdd delgivel INadiprethylethyl

[AS/ERIWG-afiHo-2-hpdrok R 9-(phenyéthylppbpylldarBambte @19 ¥25.29095%) as a

V\‘/H“t%

cooled to roomterrpera ure

o Which Wehss8h W ﬁ]e‘%%t &EW tﬁ&t%rﬂ{%ﬁ

was re

in vacuo and the residue extracted with AcCOEt
%Cﬁptioeéotaﬁ (PR04D25Fhe aqueous phase was t hen
an@CQOMZE: e Qettainétdl uking arp@aaag@usoh%ﬁe;dtd @tht WEBEribed for

oxyBE PP er e pe

elowt | ow oi | which was
W|thout further purification.

orc

Uhdt

Descri pt

ion 33

uflf?t{atﬁl)ﬁ h then

noved

t hen

@89%’\{’?‘@?? gl indiggled in the

15 used in the next step

2-Methyl -2-[3-(trifluoromnethy
(D33)  2- Neaseyiption[ 3- (trifluor

:\r\n rl /I'Y)Q\ Wwas nhf :n narl 'Frr\m

1) meyl ]
rﬁqur

Prg
e

acid

h gaHpt ¢

RT
(min)

H’t’@t\wmeﬂ?ﬂ [(ZR(&&)14F(]3uor omet hyl )
chidrégheAPRBAYPLsYIAGAGHYILZ2-t he
d[%?aao"ré Qtd'ltﬁ/ﬂros?H D32)

ghen t hyl
[ ShigB aeRIBRIGro-BU @olrﬁst hoxy]
yicarbofyljamina}By, 5. 15 mol , 1
hvhaox%utylgﬁéﬂmsémsmatéxmows a

Descrl ption 34 E

phenyl]pr
process

et hyg3] car

phenyl ) -2

equi V) i
dded NEt 3

opanoat e
descri be
Benzyl

- met hyl pj
n tol uene
(1.07 m

(D31)
d for

banese (D3653.25
opanoi ¢

(20
7,72

3.40

by g S T
meiBYZedioNdat3etidydmedtf or 2
[1,2,5/Riatlazegibo[3 2, mhdol&- equi

m‘}%%e(% o Pd%bgl poher
shanated

I Oneg

cnl 1

phenytpn
The reslu
h then bgd
V) Was aq
2 h, cogq

d bet weer
tion. Thd

Sphoryt 3
iting m
enzyl al co
ldedcsnd
led to ro
1 Et QAc an

b WO In/

Zide
xture
hol
he37.5
om

d a

ers

3.12

n%lﬂyl-@@@@ﬁﬁé-@téﬁalhytﬂ\'o MACUO.

ey hiage oo

“benzyl

y[ qarb@mﬂﬂémts&?dn@feny) -1- net hy]

Rhenydmﬁwh«&ﬁé@)—@r{ﬂ?tdﬂwl-aqueous phase dried ovel
Rurificati

hy QQ sil

et hyl ] car

phénylbidihethgcarbgmiateof®22im 35 Descri pti on 35

on of thd
i cacéyzel

bamat e (

A\1”4

My SO4

i SO-

D34)

Phenylmethyl [(2R,3S)-2-hydroxy-3-({[1-
methyl-7-(1-methylethyl)-2,2-dioxido-3,4-
dihydro-1H-[1,2,5]thiadiazepino[3,4,5-
hilindol-9-yllcarbonyl}amino)-4-
phenylbutyllmethylcarbamate (D23)

A9

C52

Phenylmethyl ((2R,3S)-3-{[(7-ethyl-1-
methyl-2,2-dioxido-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-hilindol-9-

A3

C53
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Benzyl
{1-methyl-1-[3-(trifluoromnethyl)phenyl]ethyl}carbanate

w@ DB3pIBanzy| PCT/EP2004/004244

{1-methyl-1-[3-(trifluoromnethyl)phenyl]ethyl}carbanmate
(D35) was obtained from
2-nmethyl -2-13-(trifl uoromethyl)phenyl}propanocic—acid

...... D 2RI |l SANRS ~4 - ot

OﬁﬁBa)nyl]am}Mdagqu% manner to 40 t he process
! §4)l ption 34 |(D34). Description 36 22

ERP20Q047 0042474

3WET gc?émgjrdehyde (D36) |To a suspensi on
naﬁthﬂ&%dlopﬁ@ﬁébar bal dehyde (10.6 g, 94.6 nmol, |1
[ﬁgl5!|tM|)adia2|n6[|3?A@-2n]|n68l285 m) at| OCAvéere |addesk Al €I 3
Smiia % 1 equiv) and Br2|(5.1 m, |99

UIV &) e requlting m{xture was
phﬁ?Y'bPﬂﬂW%@V'C@fbﬁ 25 oled lto room- 51t t enperat ure-

<

Most of the solvent was renoved in vacuo and t he
DeRetigtién ¥8s poured slowy onto ice. The agueous phase

MR I %ﬁggg%ettw%lﬁ Sifdrivilanfishs-8fif ﬁﬂ%nﬁ?ﬁ% d8fhoxylate (D26)
T@@%@t@nmm%n drangiRo-GrthyviH-RdelePooarbeyiate (R1 N4 A-mg, 2.16
naquemuquusphmmm (1a n8l paitroanaemplerEes warpiaddes moibingi(260 pl, 3.24
n%bleﬁ’ 5 2@[? S‘QQQﬁr%lf @Heéauw aM@eH|9ror;raﬁanesuufony|

chfips @?S’D%W hf Lo d e Lend e dinorpiehid BB shids fau 2 hours
tiesy patittoned ibetveppeiaOhiand a saiyaiediNat GPdaqueeus sglaiiers The two
|RASRe @l deperatdtbandMBS Glgaticipitacritwahed with HLEX dfied Over MgSO,4

2Bt 68 mgemégfe%wn VQCJJWRJ?@L&%M&%D&% g@@g \?esm@th?r'iawn

(Ghriorb ey aorerans] - - ndo ek Certostip (D) (620 o, 92%) s
afpubplbenld wBich hiae pised écthe nekiddery dhquUDBRheTpurficatout | on
of 5 brom) 3-t hi ophenecar bal dehyde (D36) (2 g, 10.4

45 m) and H20 (15 ni vvas
SRR ttont PLpBPE PRty | phosphi ne) - pal | ad urré’
Degcrigions a9 W@e o@t@qaﬁi viiom RE)-eHEMaliRiRg) 1@ %(@Gthyloxy) -2,5-
dﬁiydl‘dp@dazfr@racb@rdinglto 2@ gemieed! pesopdber desicribedir: iRdidaia Croce, C. la

t K dD F 0O
D e e By 2000, LR o o0 o, 11

nr‘nr‘nl’ 1. 05 qull \l\ andK2cn3 /1 5 g 10. 5 rrrm' 1
equi V) ver e abld@é and the resul ting mxture was

Midthyl 3esdiatior8Q08hdn9falzhittte (32! edl to room t enperat ur e

N?qul%ld ur‘Q pw i ralé\ﬁl DE )emglrlg ani ¢ phase was washed

NaH Heeus{ solution , dried over

Majis0d-chintod cohesyialeginate (D2 ' vacuo. Purification by

fI ash chromat ography on sili ca gel (i so- hexane/ AcCEt
pggxg 5- et henyl - 3-t hi ophenecar bal dehyde (D37)

éb of adduct as a pale vellowoil. RT =
E&“E‘sz Eﬁg "ﬁ'et @PPP'EX') SH“%V@GOE&% H%%‘H | et hyl
mmsmpmdfeﬁhwa’f brethaxepl{ddebiceTaie 413 62 gt onm m 1 equiv) in THF (200
) RaSRYBed NaM (368 §20.222 38l 3B 2M88Rlv) tHenSiBdbMathkRe @@@M 2.4 mol 4

S SO 0 18 B e

bgfweanh HaQEE and. 8 saiuratgl Iaqliﬁo% Khiion) Thgdwhdayers were
sepsratdd rapdmithe ngamwaphadel rwasdecat witlo obnirtee npidecht avee MgSO, and

c%n&brit%fé?i \Mi%l&?o %tdlv@ AN @%ﬁ%ﬁmokﬁlheﬁﬂ thé?tﬂylﬁ%paﬁgate (D30)
20,38 b ol PRy ooy SRR PO gD R, . BiEraitoieR Hyout further

Parifieedipyn- 1- yl car bamat e (D88) (4.05 g, 72% as
col ourl ess needl es which were used in the next step

DischpHbn BYr ther purification.
21



Description 39 40 (1 E/ Z)-Propanal oxinme (D39) To a

sol ution of hydroxyl am ne hydrochloride (5 g, 86.2
wonek/09u3equi v) in H20 (60 mM) were added K2QOEBBI/ERRDO4H/@04244

g, 90.5 mml, 1.05 equiv) and propanal (12.49 g, 90.5

mrol , 23 WO 2004/ 094430 PCT/ EP2004/ 004244 1.05

equiv) and the resulting m xture was stirred at room

Etbyb2nethyle2-[3aftriflGotometbyl) phenyllpropanoate (I3 wi t h

Eﬁh@ G- thgl- gpslprlm%@é@ﬁwr@nﬂtﬁémow ®341 ivad obiiied from ethyl [3-

g;?lgprfjneﬁp %gétﬁﬁeﬁ %B@g)’a\l\égﬁﬁ%r@t&lﬂn@n}é%e Rrocess, qescrlbed for

seriptign & é« used in the next step V\/lthout further
5 purlflcatlon 5 Description 40 1, 1- D net hyl et hyl
[Bés%r Bhla25- 1 soxazol yl ) net hyl | carbamate (D40) To a

on 0 anal OXI 9) (4 g, 54.8
E?%I)Eéﬁz?fﬁ%%? HE(D% added N-chloro
Tsm@ §olntl¢ﬁ qfeetby/i 24(B- rgethgwp@eﬁy’rbE meihxbmé@fmatg (23D (20.859. 94 mmol,
1 Eguiv)as EOHTZ0G Allubasoad dsd2Ns NaOHestjuabus samudreqmeﬁatl 80 enmol, 1.9

10 efqlglfv ?anﬁ ﬁﬁet ltélgﬂltlﬂ rnlngﬂuﬂ,ﬁvfeg medzaﬁ%@t?’?r otk to room

t or 1 et .

oMb, oSyl Ex Hmrs%e%y? (aruggng e sug Rracigl 1éh AcOE

tbemuac)ilfaddomFPElA'l(r@ aqueous FHhage wasl then. @@raciequiviih) AeOES and the
BRsket hiice sovkt | MGSER! Whé OBongsitratedr igd vabud O@Mgive 2-(3-

rb%ﬁgggﬁgwl)% fﬁgtrayﬂgrogaq&@%ﬁld%wt "/el)oégalggl?owal which was
15 @6P‘LﬂY"‘Gﬁ‘eXH?t?%M"tB%rfU%aS@!!“éﬁ%lor@:oncentrat ed in vacuo.
Purification of the residue by flash chronmatography

m,rgé; ptibhasdel (iso-hexane/ AcCEt: 9/1) gave

& yl ¥ n llpr Cef 3)
A R A e M O
20 mét{liﬂ Z- P—WMbgdrﬁeThylmheﬁyIIofdbaﬁemb}(DBm in ?ga)amtdgw%x% rrRNPENP the
am niumdi-tetrafluoro
g?%?ﬁbg%%g{%?@bwo%?gﬁ& DVF (1.34 mol, 15
equiv) at 0C was added POCI3 (25.2 m, 294 mml, 3.3
Wm}looﬁér 2.5 h whilst maintaining the tenperature
ANHE- mamotxbphémm%étﬂ lReHyE cabtRimhate (BR4)UL | on was

25 %dges%hl}%gg‘?%@rh&th&%}gﬂ ﬁf d&r%érgB%cﬂE'%g (#3?%1 )5.15 mmol, 1
B BHtofusne 4 kafyepat! ﬁli“@eréﬁae vesaser N (567 Mhale (pmmol, 1.5
ehoiv) laad riben diphengshasptiviybesitly (2@del 12.3ngnaf 2 iegeivat THECresulting

iRl @ WRd thdh ﬁ@é’tbé”é‘t ghet rref Q%Ot'h@ﬁq{eﬁhﬁ dlcthob(1. é-ﬁ%l ”TB)J-l5 mmol, 3

ST ptlipl Bni éﬁm i S Lo MR Bl Brmperature
30  and; pastitinned hetwee a9d veturated NaHCO; aqueous solution. The two

l&ybrsraiehy saparatep- a’zhd[mélerdjlatehtyd pihasal dr)emécb\}@jll\]lg%palﬁweﬁﬁdentrated in
%glrjgte%}mtétﬁﬂ LRy rs%m@n@gﬁ ﬂéw&»or?@g@@f 1OB siica gel (iso-
hexPrGIAGRE rP/ﬁeagaws §ash [ R ieny TR B Th P Ramate (D34)

(perGS%)asta wellowidewer i ption 42
35 (Hydr oxymet hyl i dene) propanedi al (D42) 35 To a sol ution

§'p£8|nr§est hyl am no) - nghl nmet hyl i m ni o) net hyl ‘$ prop
Benzyl vi-methidi1-[Re(trifitasgmegiiphs Ry eyl eprbamatef 3r o
Beowgt{é-nsethyl- 1CB4 irflubrbinedhyd)ph&d/ ety carbaragiai (DB5) wasidained from

2(-131@th‘?1 2- Mﬁfllﬂﬁ&ﬂé‘thkﬂmyl profaridic deid (35) in &h ém&%’édé)manner to

40 tﬁ?ﬁmﬁ% (B PR TR ur e ana. concentr atec
HC (29 m)
Description 36
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was sl owy added. The aqueous phase was extracted 5

times with CH2CI 2 and the 40 conbi ned organi ¢ phases
wowese/0gBed over MgSO4 and concentrated in vacPOI/EP2004/004244

gi ve (hydroxynet hyli dene)propanedi al (D42) (2.25 g,

68% as a white solid which was used immediately. 24

WO 2004/ 094430 PCT/ EP2004/ 004244 Description 43
51Brom@32hibphiehacarbatdehidle (P3Gyr azol e- 4- car bal dehyde

T()Dél%hsﬂ_&sﬁ)nsé’ﬂ Nﬁl@dheﬁécérbwgél@&én(ﬂb@bl d%ahﬁfoopﬁe% VRln CH,CI,

(G Dontonts whies Afas KR (2org 519 b, 23 YY) et llon m, 00

myaeled.052eqiv)-andr the | ragi i th)rﬁmsarﬁﬂHéeqwfRH rloB i rerled to room
tdripeiQtuge. NIOSt ofmhé sofveift wasiiremhovettlint vecupesnd thengsidue was poured
Yhts |<‘f@sl' et écheSgs Ef‘?éxse:-l\f?}aé'1 effadiQPicLANE %@UE& %n& rt??‘ﬁncomblned

or et o LUt IS, W3R 55 B LA RS win 2 10%
agegrusalaldSOs FheecusLantuionpasetiraiad NaH (s aguaousysotorrdried over
MyIT.E Bhd aéstitehPatéa Co vadiidr lThs: atsioie ofasl Qedibspiverss iird URcOEt and

%}ﬁrcmsﬁ/sggr‘r\]eg\&%%gf@%é{ S%I?.li?li ok %cgélf s salts for 2 h. The layers were

separaies. A1 P GLEEGEANHES oot BYeT MG S o senaRing iisvacuo to give 5
b(@d@B—tblﬁplﬁer@caﬂﬁﬁ@eha@ D3 las g btdvawoibivhich viExssiesedpinitbe next step

V\ﬁltfloa‘t fﬁrr‘t@r"ﬂéﬁlﬁéféti@h hetr [i§8 min.

(cycl ohexyl am no) - 1- net hyl - 2- oxoet hyl ] car bamat e

Q(QS{:['%’H?Q?’ai met hyl et hyl ) oxy] carbonyl }-L-al anine (1.5 g,
SSEmenyIEB-thlépquoa)'balEﬂﬁael-(ﬂﬂ)(l 84 g, 9.6 mol, 1.2
E%mor“@g -Hrdmé-5- tﬁropﬁer@cHFHélldeh de (@%'@g 10.4 mmol, 1 equiv) in

r@ﬂ?@eaﬁlmlﬁ V\ﬁs adgé% %%n&h@yﬁo&& Q}'}me%rpalladlum(O) (600

m@l@ mmol m0)0See gt i andecthat spgRAnsioanpeasat sireds der 10 min.
TH6thBnylBor@xidchyidite covaplex Qirepartd acestding to Fa&eaAn&iadd DNE. O’ Shea

t r

u{ 95?@%9 §g¢\? 3;‘37 hé‘%sgﬁéuf a&ﬂ@ 9 rﬁﬁmglﬁq dﬁ“ﬁﬁv&‘%g K,COs (1.45 g,
QuUBARY Nﬁﬂ{é@w@& eSrPQS‘n‘EeUP? té“g BVteg "26*"\‘/%?""[\?&8@’5490 C for 4 h,
caoield domoenttesipechtira ardcdibitacowiin VeOEt1 Thié roeganjd phése was washed
Mﬁtﬁlaslsa@wét@& NaHEsy batiedie) solutiht hified over MgSO, and concentrated in

‘ % lr AtJOﬁEhr Q%gﬁtcﬁro(n%g%raél@ &I@ @ﬁa 8&@106\% ne/AcOEt 9/1) gave

5vﬁ“ﬂ?fb’u‘§ th'epfw@&a@a}qehv%@% M (6695ﬂ®e150<9 )X ?6%“9193 a pale yellow oil.
RI-£ e ABEhinBut - 2- enyl am no) - 3, 5-di i odo- benzoi ¢ aci d
ethyl ester (D45) To a solution of

o g 5-di i odo-benzoic acid ethyl ester
38”9@?'& glly avai |l abl e from bridge) (72.6 g, 0.17
1sﬂnBlmetily@c§luNI\£o-prqwmmFylemnmt§ (la%/8)oc under nitrogen
mllﬁdﬂﬁﬂ 2NabbyreD-Ymire (mgie&ikzim nirinbl, 1£gﬁcl1xl?m @"lﬁg (ZOWNI) at room
t a th‘PH ol 1 i) &hd (1“1”
Cro% ;ié ic agfﬁﬁg ééﬁ?m E?F %U?w AHE TeRutng mixture

wae§urred atroeinxtemperairre farl 3 b i washad withteo2X egueous HCI solution
ah@ BROKAEIGH NMEO, RfueBUS solbtio, dBéd a@mmﬁarﬂﬂ&ﬁn@eﬁmw in

BB BB 5 HRSGRGEADIAEY ) ol BEHIDAAE JoES NS as
09\}8%‘%9& naedles wipeh wengesag db@@é‘%’rﬁé%‘é%%“té%he&@ﬂ'éfé?aﬁ?@ h

AcCEt and the conbi ned organi ¢ phases 35 were washed
D@g&h {7{,,1,@9 dri ed over MgSO4 and concentrated in vacuo

onpound (D45) (82 g, 100% as a
ﬁﬁﬁ"god?a}"ﬁmn&%@%gi used in the next step w thout
Pu selEtiopel hydreadangne hydneehleride (79, 86.2mmel, 4. exgiviiim H20 (60 mli)
woes adddgat K0 AQ 240 §-9Btswyimol -1i.@8lequiv) and propanal (12.49 g, 90.5 mmol,

H i ndol e-5-carboxylic acid ethyl ester (D46)
23
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To a solution of
4-((Z/ E) - but - 2- enyl am no) - 3, 5-di i odo- benzoi c aci d

werdwloorsa er (D45) (15 g, 31.8 mol, 1 equi v)PCTEENB4/004244

(150 mM) at roomtenperature under nitrogen were added

25 WD 2004/ 094430 PCT/ EP2004/ 004244 Pd(OAc)2 (357 nmg,

1.6 mol, 0.05 equiv), NaCOOH (6.5 g, 95.6 mmol, 3

Te@fuieqdiy) ahB2@OBesBing Yixiute . véasratited at Boas dérperatide for 16 h then

NeHAEH 3(Bnés Gith EBO0 THERbmbhel RgaHiy haéQ%QNeréQﬁiéthvéﬂMgSO4 and

SHRETRIL D Ba ™ P05 BinelLORRE 08D e Phurdhye coar o
which wesigsedrindhe st gigp Withoupiurther pusifedlidRet ween AcOEt 5

and H20 and the two phases were separated. The organic
?t,wﬁ godried over MJSO4 and concentrated in vacuo.

P id h,ch h

1o Biatlee i f oSSR BpethyfSarobate AT, P "
Teonpriuinn qI4E/7)-Perang|, oxies D3R (4 gwkd-Bamalol eauiv) inH) +
%23424(200 ) was3added 'N- Dhlo&DstJB%Bmﬁldet(Vaﬂ dt55.8 mmol, 1.02 equiv) and
uﬁf T oﬁgo%?fl‘}tﬂ)rnb\%é’ @9 s élrature for EW%I n pyridine (20 ml,

CX6P98) 135 59 ABH YA oW gt 'ﬂ?” it rrﬁ%fﬂf? iy Slmsiefoy 2-propyn-i-
yérerehneata yD3@)s(t1 36 ¢, B4 mreb @. tgequiv).ar@ DIREIA, ( 2.5 edub%§ mmol, 1.02
dqlivh VereBadéd? Bndrtie Rsultin® Fbluom Qlas!stifred Wi desm Neip&akiRe for 48 h

tW %v%g Q&%ﬂP%ﬂéM' a@%o?gnﬁép sc()lgﬁﬁnj@\’d % J%%I%'E@l aiLlclé)s aqueous

sgaupq)drp@g:@grer( Mg§@4 @nd 08¢ ted # g@‘(g“av)Pugﬂ@atlon of the residue by
flisiN chitinmesiodrablet byIséme@eh(rsmhe(aiﬁ/AqOEtOQ/ZlS gaw®11,1-0intethylethyl [(3-
Vidox@Bdlybhgth bdrhae (5 2R3 PB1YPas B didd oAl at
foor 35)m' n&ﬁéag coél g(?gto rggomw?eﬁperatrure and
concentrat ed in vacuo. The residue was partitioned
Descietian AdOEt and H20 and the two phases were

1663 (Diatethlylaifiveo)cd- Hdhnethpﬁmﬁﬁoﬂﬁhqui-m;ﬁdpener-ylM}aﬁ@l-l\ﬂnd

;P%ﬁﬁ@tg hfn AR6an S8 S oMt e rest due by

2 e e o ol o
e(szD owigy, 2.271/vhilst malnwrﬂn@\met tempsratdre pelpw]4°C=TaaMe Tesulting pale
yBﬂ'ow Blufidn v aBBEE Wrdrhbuatid Scikr AH.5qy, 3B%0 Mol 1 equiv) and the

PR Srgad eyl € nafLe syl %%Wgenéﬁgﬁhr%gnggo@cemmd n

|
VR dhes resiugcigs ceUeusly astdeg 125 ek ohioe BUOC (Hawedipy sodium
t€traBioraiporate €2{Lig,v)82 mmigt, & €dLiv)rih H.Agre naljl dde sSehidi@d@ds cooled to
mclilie] aﬁ@the Sre8i éﬂ%@ ormk@ RftIté)ed &QQK( t?fltLWabed v{? th CALR Y8 Yive N-{3-

reoal resul ting

e Rk LA By et otSebhe ARentiE: " So0 |
rmthw@e(hfmmmw Stetrafigere barate galpeP4g (1 1,8 @ %3 mmle37tnz)eaﬁ a white
selidietich mehstused irethel deikingleprivithout durttier pugittatibn.70C f or 30
another 30 mn then cooled to roomtenperature. The
cat al s filtered off through a pad of celite and

§f'p§ t‘w: Et OH was renoved i n vacuo. The residue was
(HudroxymeiteylideipelprepanediaD4gdhd H20 and the two phases

weé %oﬁnﬂ@@roﬁitl\ﬁ{i% (drAGthPasEId)-O- [(maémymlo)rﬁétheqtzopt%en 1-ylidene}-N-

Eﬂgegfaﬁﬁlorb% g@g Yt h?élﬁé;{f 8\/%1%?%% F C?quw in HO
(6\% W\ﬁ/asadﬁ%cl(z st(ﬂé Geld "?P%lp & SHa iherfepulting mixture was
spued af 4@2Ci fon5 mn@&h{am/kecbdjled to 286\ témpRiature AntiTontentrated HCI (29 ml)

WRSabWR Aed4 Thé- éccj Qsé)rv\%i%aéb@bdc?éﬂ 5 Ameks WithyctH;enz and the

S S R O oy YorRafl arcatimad fionuo o one
(@@r%y@}qﬁlwhd@@q)gqop@my (pg D( 24P 9. G3Fo) 298 Whits solig which was used
irmmetdiajely.n CH2Cl 2 (10 m ) were added NEt3 (216 I, 1.55

nmol , 1.2 equiv) and 3-chl oropropionyl chloride (136
|, 1.42 mmol, 1.1 equiv) and 24he resulting sol ution
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was stirred at roomtenperature for 48 h then diluted
with AcOEt and washed with H20- 26 WO 2004/ 094430

wOeOABPRABO4/ 004244 The organi ¢ phase was dri eRCDER2004/004244

MySO4 and concentrated in vacuo. Purification of the
resi due by flash chromatography on silica gel

(i so-hexane/ AcCEt : 3/1) gave the title conpound
(D49) (300 ng, 729 as a white solid. [MH + = 323. 4,

ﬁél'scr. oA%3m n. 5 Description 50

92'?@1”%&5@q%&%ﬁt‘*‘é*fb%|%§9%%>5 carboxylie

ﬁa mpwaor?,ofe(fwraxzmﬁmy errepanedish 43248 U 22:Thiimol, 1 equiv) in
MsOHr(30M48) arfdl cdng@ntraiéd HCIn@al ml)]ateqmm\témperaﬂirléwa% ddded (2,2,2-
tAfidor&dth rlwmatzﬁ]@'p?d%dﬁ &ld‘é’e({j%gagd‘?go %bld'Gr’iee&lﬁ@Pahd the resulting

e
fe'ej{laﬂrev)wagnaﬂrze P o1t e (B B T P SRSNpiRggin vacuo. The
rgsidge w@s| partitioned diptwgeraAGOEhand &kl anch theniviet layers\isere separated.

Hiel :qu,%@ué @ha&e WaB driet esvefl MgeOgdand &dhcAatdted id Wacuo. Purification of

1€ e Jon ?’(F’zﬁh%@@?@%@ﬁs il %l BRI E6E: 411 10 1/1) gave 1-
@%@ R AT ) (38 st ag rgpieyelow ol

(1 m, excess) was added and the resulting solution
mr@t.bhrmd at roomtenperature for 16 h then diluted

e R
%Hﬁ . EoimathyiethyexyicaroamyBicrieningi (1€ & @d’-b mmel; & equiv), EDAC.HCI
(¢.8Am el nfrdalD). 2 4quiv)g HOBIOM.47ag, 8.6bmowlh DR lequiv),chrethgdnorpholine
(4158Q, 16%%8?2%9&% %h@%y&bﬁé?&!éhnﬁéiﬁth%n @Hrn%blcw éb[‘mv) in CH,Cl,

(10 e 3ded ot o enfisrolled 't TR PR Ss8op ua raoeprated in
Vgl land dhe besitlies dissaivediin Ach yTheta@mmq Disase was washed with 2N
e(q(,léﬁous( S0 éoi@dn[ satyitatett paRoUs NeHhX)s)SOMbbaﬁU (brlﬁé i diled over MgSO,

élﬁbékeoe \%r Y gige 1318d| e y\l/eet @‘)E“Z mo) 1-methyl-
yﬁ@’{\ ﬁ te (4 16@ c—gc efi 4) h w%s ed in the next

s@nmmouw&gthaumwcanam resultl ng m xture was heat ed, 25

under an atnosphere of nitrogen, for 12 h at reflux

5&%?&%%‘3 The m xture was cooled and the sol vent
ved by evaporation in vacuo. The residue was

AHZEyBEE -y Idmines, B deibpaapic AFigiethylRstoninaR) H20,
Tora salutonesf 4MyS64-3sndiictiormsardic atiddktihyh estec (mmmercially available from

% ﬁ 6{?2 bM?%l%%M‘"éaﬁQ thng%t §°b'u‘?1@ergﬁ{rogen was
n

m| %5/ e Co nd

i) I, DB, 1 edyy) pBuER Ve e 2 min
’@ri "DPWM gqn@ﬂﬁw 5 ml AL 2 mmebrie2 geuivHe BMA é@rmb\m@dded

v(dIa%)lemvar 5olinbhd tl"leaﬁsdltldg chixtore s ellibyed to warm to room

térﬂpé)r)é&ﬁ:é( Sbé?%)%{n) I whrk d e é's centrated in
e e T
HeOi irh@aq@&ousovbmse wa@exfaaqtﬁcbwﬁroAc@Et and thesambinedeatganic phases
witiie! aasise NIt atisd bedt I\ﬂé@b[@ﬂd dnsedeled irnub Regive the title
0
SR DB N g0 T S ek g
St 'ﬁ?ﬂ%émém 367%9 %“t TR 2. The conbi ned

organic layers were dried over MySO4 and concentr at ed
De@,cn}jﬂsﬂqs Trituration of the residue with hexane gave

3ehitr Fdo kP hile 5ot okl Shaaqtr iR L o 08T
TOrfe SOlHign °f5‘? éﬁf%ttqtr&ﬁnyhmm)& 5-glipdorhengpicorrid ethyl ester (D45) (15

g, 31.8 mmol, 1 equiv) in DMF (150 ml) at room temperature under nitrogen were added

25
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27 WD 2004/ 094430 PCT/ EP2004/ 004244 Description F1
[ 1- ( 3- Met hoxyphenyl ) - 1-nmet hyl et hyl Jam ne (FlI) A flask

woa®4ohasged with benzyl PCT/EP2004/004244

[ 1- (3- met hoxyphenyl ) - 1- net hyl et hyl ] car banate (D34) (1

g, 3.34 mol, 1 equiv), 10% pal |l adi um on charcoal (50%

wet, 100 ng, 10% ww), 5 NH4000H (2.1 g, 33 mmol, 10
PeigDAR), , (3ET Ghy,( 46 minjol,afd5HI()8 NEQQORNE.T gs 1856 mymol, 3 equiv),
Ngzébgrwvga%sé Hrﬁcﬁd2 at ecﬁﬁxﬁ/ efrfarNBUJG}I (809, 635.6 earh@IOM equiv). The

r%s&gtrp rs%tég{ar?s(u%q WRR, gfrr%cf‘ u?c#]ei ng[o%ﬁ at beb(t) %r% Rxfirf thléﬁ c88|e8 to room
temperatuse @adi apneentigied é vaqusd Thet rﬁSlﬂNﬂ M@S mw@ “Petween AcOE

ana|HO aral thd heo phasesweerp kaparatuals The brgantogehase Was die@isver MgSO,

E%n@é}ﬁ r?béoe’ﬂ ngl,rlcp %Lﬂ'@cﬁm cﬁ’fﬁé% i’éﬁs&ogfréeﬂy"“a%ﬁ M%ﬁatégé%ﬁ on silica
cshiSeprEsRAE $1) oa e B eombSiEt (RAGTIRGNGH 5040 s a white
sotid. iyi-bthy Bi4ai RE =(38§ mirR90 ng 53% as a yel |l ow gum
whi ch was used in the next step wthout further
[%Lér lgt) &R ?I Des;::]l IO;I on F2 15 )

uor one am ne
o B 800 2 e
Told soluten df Bee’m;déﬁzdd) 1{I-i:u1cd916I=f§/-barboxyhc acid ethyl ester (D46) (850 mg,
A48 dabdo, F1l ativg irBlofdehe RP® ) dt ddi b rRRFRLRIcr RRRYeh Wefdadded

an%'é ?g%g%ggeag%ﬁ Q. '/tigrgn%éolc§ 8 L{IV)OSSR?P{:?lF R)%fjdef(% mg, 0.13 mmol,
00%eqlivitsRk (DOhe ﬁmfﬁp né egyig) and N,N'-dimethylethylenediamine (26 l,
022 HmbiaiyeX hgdjuiv)- dmnharalmitlng s(sinsivasvasistiaied ed 160/ fod 3O gnin then

leFto %or@%hgbe?élgre%nd-rconcgﬁ}@téd“ﬂ; wvaduo. GHePesi@€ wak Grtitioned
%’? N QaaZUI ?;‘ﬁ%f’ﬁ?ﬁe]s%rﬁ éewaﬁeacﬁh%i’fgaew@ﬁﬁze was

diied opemMe B4 arhgancentrated in vacuo. Purification of the residue by flas
ch(o?néibéwbhﬁom sieeagel l(igbheririyAJORY [ETRiRe (HdM)e dompdBng (D47)

(55(???1% on’ aé[%rﬂ gﬁgﬁrﬁ{% E%%%Bnp\?*gﬁgi ?ﬁgﬂr@gglaﬁén'gﬂéol ution

was stirred at roomtenperature for 2 h then

DescuptiondBed in vacuo. Trituration of the 30 residue
70N d-8 h@ave- .Mae%t&afboﬁynesmaémw lestapt(by8) ani ne

\;%d <ﬂ hl or &Q}/lﬁ%{cépooﬁéla%md § %tﬁ\)&l ?]-1 i%td&\@ é{? rBSx;’hg acid ethyl

e,gtgr,(lpﬂ%)a(gﬁq)mg 0.68 £1g: i1 RAUHH IS tODH (10 mi) were added NH4COOH (431 mg,

6N Byt 1@heiul) - HCal 2ami) nRdir( 186 tvmivd b charcoald80 sl 0.0RFGIV3BTW) and

thé re@dﬂ’l ﬂﬁ)&Mr‘e WasPdtiRRlRR DO 1o HCM&ﬁérdﬁ)Oﬁﬁé bf & PI0% wiw on

ot bpiloplyPiehed S ind betseupasmigy A
agothen 9 mlrmtf@n copl It raurs temaeatkre: The ceiglsDuag fikgsed off through a
plad .of BelR€ tihd fricenoffthe E@Hm%mbﬁw nopela Mexassitiiewas partitioned
thzéf%dé @ét érqggq cl or#tpé 6EM%)a%raVyéée tezj 1 orgaz g%ase was
overMgEeh o)d Sansentaied i (elo ing 'ttezfmﬁ g {48) (150 mg,
PYGAstROM Mhiglsod which WmuaedZn geuiex) siepsvithddigtrtherzgirif@tion.

(RGP 0944 30RPCTH FPR{04/ 004244 The resulting mxture
was stirred for 16 h. The precipitate formed was

filtered off and
Description 49

7-(3-Chloro-propanoylamino)-3-ethyl-1 H-indole-5-carboxylic acid ethyl ester (D49)
To a solution of 7-amino-3-ethyl-1 H-indole-5-carboxylic acid ethyl ester (D48) (300 mg,
1.29 mmol, 1 equiv) in CH,Cl, (10 ml) were added NEt; (216 pl, 1.55 mmol, 1.2 equiv)
and 3-chloropropionyl chloride (136 pl, 1.42 mmol, 1.1 equiv) and the resulting solution
was stirred at room temperature for 48 h then diluted with AcOEt and washed with H,O.

26



10

15

20

25

30

35

40

triturated wwth Et20 to give
4, 4-di fl uorocycl ohexanam ne tosic salt (F6) (865 ng,

WO oM/02:30 a white solid which was used in the PEREPEDEM4244

wi t hout further purification. 5 Preparation of

Epoxi des Epoxide 1 1,1-Dinethylethyl {(1

S)-2-(3,5-di fluorophenyl)-1-[(2S)-2-oxiranyl]ethyl}car
Threnaganic pkdse viasldriadnmeehiio@Cayand {coaceBitratbd(i8 vBeub. iPltification of the
rES18 QP BENNEN chrématbél%pﬁ} oA stish gER(iSaHdxahEMEDERT BA) §Rlethe title
cfipound oEBTe R R PR A T s I 2 323 RT £ 8
procedure described in Patent US 2003/0004360 Al .
Oesexiption 59- 3 ( K2- K3) Epoxides 2-3 were obtained in an

ﬁéﬁieﬂeguﬁom&ﬂﬁ{o 5.2tHy14 m.&tﬁﬁé-% SRBELY IIQ:% & e{hyl éster (D50)

T Rn TR el Rl SRa 2%#%@?1 ester (D48) (1.1
4174meq|re1t Wl\éﬂmQHz@lé §203pl) 2t (@ tthwr)?-aﬂdﬁ@ pgjdize (575 pl,
7RPBmensl rmeqw)yb]\mm 86l g\rd47 redct, A, K3yuiv) and 2- chloroethanesulfonyl

c&f&ud@' SRL VS ?i o EIV rgd?f‘r'?e \)?5 ﬁﬂ&ﬂ whslsfi ﬁ@é 6t 5 min
then %qué \g@? p ase sheg Qﬁh él\?aqueous HCI
swltléoimydnezwnggSQA andcomaherm vagus] dherasfiueofs, dissbived in
GHLoNAdeb enlParkBKBYXY hiktekceddPas BAdad 8Ad tHd reBultilg SBLtSAl was stirred

a? rc[og'r‘lo’ tq?@egétﬁ%r fgp ‘?@ﬁ%énacmt%%](s ﬁtg{)@g Tﬂie 8rgj§nc me was washed

il iy 2R 16T %ﬁlytl%andd%Wﬁt RSB MGt rconcentrated in
vacto toggve cruds titedcerdpdimid (D60Y41L g, 10€%)as aobrown 4l whish was used

intHe X Bkp \Aﬂ-théutff&*t'r'léf)purlﬂ_&%oﬁ QRHH+ BG280 RiTi 08 o8 riMas

heat ed to 100C for h and then cooled fo room
tenperature. Excess NaH was neutralised with MeOH (2
DespripfianSde sol uti on was concentrated in vacuo. The

[ £5. 2R} ¢-Banag-HihssoywvaeE- mtm%énmnhbﬁp@bwearﬁamm tert-

o¥yas with H2O, dried over MgSO4 and
acu flcatjon f the residue
gigﬁ-”ﬁ% LD SER P TS on o] theresigue by
equiy) Kyhingxvid 18wk Lot#898# B8] vasodissolved, i8 FAOB(Q(100 ml) and 3-methoxy-
beREyi@nGN 4.6 .nd] tiamal, BodqBivg whsidhbd il Snifa PRXIFE WR heated,

&&éﬂ) é%sﬁﬁere%ﬁ@ro@é&q E%t r:/eﬂﬁ% #}e%p%%w e %{ﬁie was cooled

apd the SolyeRtvasrAReEcRY svaposatr?nwnW@ S, 93048, Wae issolved in
ABDE2 afd ciasked thr¢BEmeT with H0), dtied ovarfMg®Ohshd concentrated in vacuo.

PlrifiétibA fl§§h| érﬁBbﬁb%@Pﬁ ]orssiﬁ&ah?ler @C'IHJO”ZQ'ME@H59‘8@ {?)0?55’/5) gave

t¢ﬁa§t% {o%pé%%d égﬁg gp@rg ha%.awﬂtﬁsé’ n vvas ZSMZ WO

2004/ 094430 PCT/ EP2004/ 004244 added NaH (60% i n
Despeptibn 621 , 465 ng, 11.6 mmol, 1.2 eqw v) After 5

W O b e

1508 e ot it B e b tanae (538 o, 4
eqriy) i $+tlClee@0i ml) AvadEaddeth HASTe (46 guini3s. phusael, Resequiv) and the
restiigdmidtilre was altiveat £drd¥atiGsBpaanrpe Usr S8l Ht ix0Ratufditt& hqueous
NaHCO; solution (20 ml) was added and the biphasic mixture was vigorously stirred at
room temperature for 1h. The layers were separated and the aqueous phase extracted
with CH,Cl,. The combined organic layers were dried over MgSO, and concentrated in
vacuo. Trituration of the residue with hexane gave 1,1-dimethylethyl (4,4-
difluorocyclohexyl)carbamate (D52) (1.7 g, 43%) as a white solid which was used in the
next step without further purification.
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5 over MgSH4 and concentrated in vacuo. Trituration of
the residue with Et20 gave net hyl

wQ 2@il094438, 4- di hydro- 1H-[ 1, 2, 5] t hi adi azepi no[ 3p&T/BEP1903/004244

ndol e- 9- car boxyl ate 2, 2-dioxide (B2) (1.67 g, 55% as
a brown solid which was used in the next step w thout
further purification. [MH + = 309.3, RT = 2.93 min.
IJ&ScEiptlenFH (Procedure A) Methyl 7-ethyl-|

ho Yyphenyividhethyldthflairk] (Fh) adi azepi no[ 3, 4, 5- h, ]
Abﬁas%evf enafGEPRGY b A (8- rﬁét%x)%ﬁel(lﬁ)g -me?hﬁetﬁﬁic‘é?da%te (D34) (1

o7 3é§41yw@' 41 @omiyr §% Hpaladigmsen iehagralz E97nes, 1B mg, 110% wiw),
N GIGOI9-(2d g, b yrinadl,e1 @ eguid), dOHE(40B2)) G8d OF,Q, (8 6nlf4The resulting
n%Fe whs Q8HEY at 188°Mr £ RO c%léd & R %mﬂé&ﬁ@%ﬁ& %é‘ t&talyst was

R e et S e aeien SRR B Ao bic e hovet o yalTid o The residue

whisedifuied MthngN Gl aqueons ssolitionr JHe 2a9uUB0Es fbese Iypst &dracted with
AcOHt @ltlri Daé‘mntbtrﬁiTWE BAd Bkeactéd hies aath tAvOBIghedeehbifed organic

15 feHd W%rél %E{S"ﬁ G Bonc\éﬁﬁ'é‘[%d i r\/edc[lg% i’ij&aa‘ﬁ\%ﬁw xyphenyi)-1-
ase wa

WERYT f‘%r( G\@Mﬂ S GIUOG SRt VRN Vs ead e next step
wipsaffudher poificaionr at ed i n vacuo 20 Trituration of the
residue with Et20 gave net hyl

et hyl - 3, 4- di hydr o- 1H

;{79 %Bﬁﬁ)?ﬁ adi azepi no 3,4, 5-hi]indol e-9-carboxyl ate
A34Tfluereraethgphenylipgopan-2aingdFQ)  white sol i d which
24384 Trifbexdomethy hrehengldrogdrep-amine (H2) wias obtadited from benzyl {1-methyl-1-

[@HFIﬂlﬁdf&ﬂbfh?théﬂ%t carﬁ’a%’até (D33%%n an %n%@géﬂ%a%r@%@rprocess

et hyl - I- et hyl di hydr o-
rEPeg(%%ﬁd[??ﬁC‘&a 18)[3 4,5-hil indol e-9- carboxyl ate

2,2-dioxide (B3) To a sol utlon of met hyl
Desetiption 34- di hydro-1H-[ 1, 2, 5] t hi adi azepi no[ 3, 4, 5-h/] i

gruigl.ﬁet%wgzp{egggﬁg B@gz)z di oxide (B2) (191 ny, O.62

at room O te era

2 e Puhelgeoeianeing, oL JersPUANER FHOREI 6% SoBerg and D. T
Cowligg ndristhen? Sequioy J19ahdl 658d6aBt hane (46 |, 0.74 mmol,
1.2 equiv) and the resulting solution was stirred for

shrib: gnFaartltl oned bet ween Ac(]Et and a saturated

aqueous sol ution, The two rs were
[@e%amwwawmetwmne 'wﬁae@'aage hed with brine,
1di-DizcktbylethyIM§Eethyl-adimbxazoty pmdthyicacbammate dD4@). (1.28 g, 5.53 mmol, 1
eE{’HK/} {was z1‘1‘idsﬁﬂ'e9ﬂn tah4’-!\/l rl-f@l'ééﬁﬁ’omfn iR (2@ mraﬁ@%a@%un.ﬁ@ solution

V\@éﬁ%l‘Fdf? é?e t Tpﬁ@{'-ﬁx%r é AU th en 8P8erﬂ_a§ed1 in \)/ac%o Trituration of the
r?qdl@ with rﬁtzia |gay% rBG3rRﬂ"38 54sExaPly) m&myﬁargmeawgimthcwe (F4) (0.82 g,
9293 ad iaomhitdesofiB3hichddas @ed 22 He rast step vithvmt fgtimer posifictiod.
40 Met hyl 7-ethyl -1-phenyl -3, 4-di hydro-1

hi adi azepi no[ 3, 4, 5-hi ]i ndol e-9- carboxyl ate
'325[2‘ BE%&}: e (B4) 30 WO 2004/ 094430 PCT/ EP2004/ 004244
Nf'&ya:l@mm -l alanihamidenlyydrochloride salt (F5)

NP -GcloybxyLdal ghhikare k é%;gdfdeh%nabt hiatdi @BEpWas[ Jbfaifed) from 1,1-
&

dﬂﬁ&bﬁetﬁuyl g@s@ %f@%h@g&y@r eoétﬁ% (I;B%ma‘?e 6®44) in an

aﬁﬁ'@ﬂ%%@?%‘?’ﬁr& aenLesaplioyF42 5" ol , 3.8 equiv),
Cu(QAc)2 (228 ng, 1.25 mol, 19eqU|v), NEt 3 (350 I,
Déseriptidh F63- 8 equiv) and powered activated 4A

LR BETo BRI B, T, oo

| _ erature for 2 h then _
Trhimaindethyldé 4sdiByaracysiahexyllcatansaie dPP2x Hrdggh-28 pa!, 1 equiv)
wab dissbivee irnGH;CIN&2® nijaamidcPTSA.H,O (1.61 g, 8.5 mmol, 2 equiv) was added.
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phase was washed with 2N HClI aqueous solution and a 2N
NaOH aqueous sol ution, dried over MJSO4 and

w@omgem4s@t ed i n vacuo. Purification of the reBCTIER2004004244
flash chromat ography on silica gel (iso-hexane/ AcOEt:
1/2) gave nethyl 7-ethyl-1-phenyl-3,4 10
di hydro-1H[1, 2, 5]t hi adi azepi no[ 3, 4, 5-hi ]Jindol e-9-carb
Theyteatiing naixidireo wiad esti(red for( BD hnijhe pletipitates fanmatiwas filtered off and
tﬁf&'rétgd wftME‘Tﬂd‘ t v 2 42difldrde clﬁh@xa’?w"arrﬂhé‘tosl@séaﬁr(FE) (g8 vd, 66%) as

LR iy 'Ho*[‘%”%"éy‘%"? Rybfugihg: uyigoation.

car boxyl ate 2, 2-di oxi de (B5) Met hyl

Wrephfajﬂonlofipﬁxmmyl 3, 4-di hydro-1

%b &15] t hi adi azepi no[ 3, 4, 5-hi ] i ndol e-9- carboxyl ate
ﬁ"ﬁ‘&

ai ne roduct ..o he
Baspyf b SRR By RSB bamate
1)(89 and B11) Esters 9 and 11 (B9 and Bl1l) were
“g—gmhétﬁﬁlethyl al{(gI anak( B?Md@p’gégyl)-ﬂ q(w)ﬂoﬂ?awretwarbfaﬁfate (K1)
ot Hehyr 3, Bif[l8r 2y Hﬁét@ Pre rng to the
|n |ca% dP B e |n Patélrf]: 888 3%‘6043@8 grecur %Eﬁﬁ%
1- rrethyl 7-(1- et hyl ethyl)-3,4-d| hydro-1 H
égo,ade'ﬂzhl Rgquepl no[ 3, 4, 5- h/ ] i ndol e- 9- car boxyl at e

%geE]?B \)?igr &Pﬂﬂ%d IH dé’rﬁ gaoéﬁ?{ﬁ%‘n@y to the process described for

Eppxiglesf] () aamai@q;amwa&e BLaHWP'iedG@P%tEQJVb@PB%QJ? pglow:
2,2- D7 337.2 3.13 dioxide (B11 25 Esters B6-B8, B10
and B12-B13 The fojLQui ng esters were obtjai negsdizifpg

(PP CRRE Ry T ST oty MoV BU TG0 pr ecur BBIE and
@drawllathyf}garbeen@@w(ﬂ@)ndl cated in the tablle bel ow. Nane
ﬂ-@ﬁrﬁétﬁ?ﬂet ﬁYS)aiJ(ﬁlGhIB%E@rM )-1-\g8)-2- RT minp2g Met hyl
SghieluasiBirad geyhy!) - 92 oo B

h|]|ndole 8 carboxl ate 2 2-di oxide (B6 31 WO

m@iaé/arﬁ%zbs'(zsm&y EP2004/ 004244  Met hyl
1 (1 met hyl et hyl )-3, 4

'ﬂ;ﬁh&g Odg;,q[,%{%pl 3/2 ?&1 {fﬁ{llggérggowsf,ﬁ%iﬁ? 6I§-9§éadf'goxylate

(B1Y- di et hyI 3 4-di hydro-1 H
Tol .22 sbllitidH asti eyl qulﬁcl‘ﬂor'é Fophho\d2hend=3-8Ryil 1 FBhdofe-5-carboxylate

@1 §fﬁ,o|5 %%{L%yézﬁ'@ﬁl %}Lﬂ()r oe[ﬁﬁ: @ %{B%ﬂﬁgm rﬂpeéature under nitrogen

Wﬁ@ 69% @Z@BP%P@ 44 rgg, pma1. 163U|g The resulting solution

was heated to 1009C for 1 h and then cooled to room temperature. Excess NaH was
neutralised with MeOH (2 ml) and the solution was concentrated in vacuo. The residue
was dissolved in AcOEt and the organic phase was washed with H,O, dried over MgSO,
and concentrated in vacuo. Purification of the residue by flash chromatography on silica
gel (iso-hexane/AcOEt : 2/3) gave methyl 7-ethyl-2-oxo0-1,2,3,4-
tetrahydro[1,4]diazepino[3,2,1-hilindole-9-carboxylate (B1) (120 mg, 45%) as a white
solid. [M+H]* = 273.0, RT = 3.08 min.

Ester 2

Methyl 7-ethyl-3,4-dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hilindole-9-carboxylate
2,2-dioxide (B2)

To a solution of methyl 7-[(ethenylsulfonyl)amino]-3-ethyl-1H-indole-5-carboxylate (D13)
(2.98 g, 9.69 mmol, 1 equiv) in DMF (40 ml) at room temperature under nitrogen was
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hi ] i ndol e-9-car boxyl ate 2, 2-di oxi de (B10) Met hyl
1-ethyl-7-propyl-3,4-di hydro-1 H

W@ 2002/0%448thi adi azepi no[ 3, 4, 5- hi ] i ndol e-9- D17 JPGBHEPD04/004244

3.26 carboxylate 2,2-dioxide (B12) 0 Methyl

1-{2-[ (1, 1-di et hyl et hyl ) oxy] -2 440. 4

oxoet hyl }-7-ethyl -3, 4-di hydro-1 H 0 --1)

ddtie@ NaHt (B0%dh adeqriahail, 363 g, ) i madol, é-2quiB). Aftgr[SviaiiHthe mixture
w?és%ated tB 1@@‘5@%&’1 ﬁ'éﬁd Zhetr Dot 18 fodrBletpetatttet M €1 ml) was

i 25 oot eptfy ooy gy igpaved i AcOEt
apdheiprgrhigehasa wps washed wish atspiirated NetiGQsl aquedus solution, dried
ofrex I[/IQSOL an® tmiidéy\tr)awdlﬂf) oastld Trtiuratibn df tehgbidde with E,O gave methyl

7'_bth ?@E{ |§dla§ep§|ﬁﬁ]§)4 d«ﬁlﬁﬁhd@g c%rt%xyl P% -dloxide (B2)

<N§ﬁ9¢ @45 &F 8 5u0E7 801 Wieh WaF 4peiine Fe3 Sigp Wil i
pRiriticpdion.) [ &f&O@r3 5?Tr1=n’2 9hmin. sol ution was sti rred at
100C for 1 hour then cooled to roomtenperature. NaH

BR94 (g}osc%g[lg‘igg in mneral oil, 50 ng, 1.25 mol, 0.6

and t he sol utlon stirred at 100Cf or
MiptByspthy T Toeié1-2 dotibucios Tk Eb i biAsiazePInels drighilindole-o-
cachmehdte 22 dioxidel (B3jacuo. The resi due was partitioned

T%etagggmn&s: st n@w a7-2MNyRg uwgdrﬂ%nws%la%ze&has 4,85 émdole -9-
G Btes 22 S <ﬁép§%n@? 0z SRR R B BV 1SR at room

twpgét%@émdﬁgwp%ﬁdw@@n@é@ﬁ@ éi?z@@s i (ﬁ 65agu@3.7 mmol, 5 equiv) and
iGdomdtharat (20nmif33.7 hendl 25 eduie). e fréastngohixturatwagrstipby at 80°C for

1‘?&%%‘;‘&)&% Belookl RRdaranehifG S throMhla bd bf 11itd K& concentrated in
VB te-Tepidpe Wassissplvedi B /15 8nd e AI9ANIfRIIAse dvasapaRied with a
sptusated 2NgH Qo RideoUsBIalytiqnl 4Bied 1®errg\/lg . 9gd eongendradash in vacuo.
Toirbtbn BSt@E AdiddRt Mith Et,O gave methyl 7-ethyl-1-methyl-3,4-dihydro-1H-

[gZ%ZcH%hlaE?Hﬁé[gm %h)ﬂﬁ&&le ? %éﬂ Ef.iglqae g%a'l@s%dg f #3%) as a
white step w

jid which was used in the next thout further purification. [M+H]+ = 323.1,

Ril'eth(Dan-l-[l 2, 5]t hi adi azi no[ 3, 4, 5- hi ] i ndol e- 8- car box
ylate 2,2- dioxide (B14) (27 ng, 91 nol, | equiv) in

t t dded NaH (60%
et 4  paBdadk g0 o e ol equi 0
NSHEVA Lt HBABY BEGinyarost B haSTthiasiazepu ol b-aiadole-o-
caeisonylate @,5dioxideofB3)as stirred for 1 h then
TRA 'sBlb%\?dof H%EP(Weﬁet?\?pﬁh r1 B i éfs%%‘éla%m 4,5-hifindole-9-

S e, A g B b o DE? utal: 5 e, DHE (3 mi at room

temperatuce wheesaddedNath 63096 disbersioprin nmeralrmleao o\l 28B09!, 2 equiv)
ant od e gmetmmb 740 nwasIue.2 dduivi Bhe€ &ld rkBullihg Ebition was stirred for

rr?ﬁ'n'eq K)e rth%n ‘éné%% %ﬂﬁ% Yuré’t@d NaHCT‘;@ gﬂeous solution. The two

I@/eé? Wﬂ&%{‘bﬁ@@ﬂ,ghti fie Qrganis phRtey ?%ypﬁgﬁ%wﬁh Brine, dried over MgSO,4
and]conchyitreitest- /oaAabmyH’taﬁleatR)nmfdheJresdtye(tsjf&)sh(c.‘hﬁ)rr@pgmmhy on silica
gd @p-rexBhemgose! it o [1M~) dve r?l@@iyll 7- Bh?l -1-methyR8 4-dihydro-1H-

[@Fﬁhfgé%%wé% Pl %xy{aaedg%ﬁ‘éx@é B4 w0 2% as 2

bpown géinoxi de ( B15)
Ester 4

Methyl 7-ethyl-1-phenyl-3,4-dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hi]lindole-9-
carboxylate 2,2-dioxide (B4)
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10 Methyl 6-ethyl-1,3-dinethyl-1
H[I,2,5]thiadiazino[ 3, 4, 5-hi]indol e-8-carboxyl ate

WQ2@4/09446Ki de (B15) was obtai ned as a by- pr odurCT/@8P200den4244

synthesis of ester 1316. Ester 17 Met hyl
6-ethyl-1,3,3-trinmethyl-1

H[I,2,5]thiadiazino[ 3, 4,5-h!']indol e-8-carboxylate 15

T 2r dohuionleof( Bisthyl Neethyl-3 @-dihyyd-1 &;[3,2B] thicdieee pipbF314,5-hilindole-9-

rdoky%tébtﬂ aézkm[ @08, g hblsNeARloE- 'Beaawpwmgt (30 ml) were

@ﬁg Rggnyibq_;em éi{:lg 43%@@%%@%&9 f%s%nvgyce{d%c%cg’zzg qe25 mmol,
179 Eaniy).- MELXE5Q 1, 2.54mpmet.r &Byepus [andipevei2e Raiypisd 24/31molecular
Jivkek N80T @ig 91 56 hew), ITihe rasilithg mitxkuré V\astsarreaﬁ BﬂﬁjonT ten@perature for 2

ﬁﬂeﬂtt‘h?%@&l} fal de %Fé il CFQQ@%‘FT @Tgﬁoe) nd the organic
Lndo cg g] IaCI tion 8 % soluti
R§a5S WasoHashEdey G EReops Fobig™ 29,2 %e%%@a g solution,

dnlﬁdetbverrﬁ/lgS@gamd\AB@”l(Edtle’f@d NaHvgaoyRunficatioar ofl thei residue by flash

deomato§ApAYBh siliba §ePGst-NaxandREOBS: 1/25¢Hvel rAgth§ior-thyPNMphenyl-3,4-

c%{@?jrg] ?ﬁlt[? % é]t%aé)%ggglﬁg[hg# V\Alﬂ&&e!'g?%?&&%geedz %%ldéﬁ%_'(l%ﬁz) (30 mg,
r%°/9) aérﬁjW'E"Fﬁes%'Sl M "ﬂn was-2e B Emt-PAM¥YH in  vacuo. The

resi due was dissolved in AcOEt and the organic phase
psr yvashed with H20, dried over MpSHA and

ur f the re e
%ﬁxﬁﬂe@w Eag: %gﬁu\gagﬁhg g EPRadkRale SR A aote s
carboxgjlatg 24-diaxide (BJ)e compound (B18) 30 (120 ny, 45%
Mxsthyl 7wthylel, Sdlnnedhyl-[3Mi=H[hdee B, D) 5] tHhEdigzepindP3, 815Rh indlee 0-
ng la e 2 2- dlomng(ES%was gbtglqegtarsa tg)/ d?rodl%(it 6of {tl‘he sgnéhe&s o] Ester 3
EPCﬁ ? )cd] azul ene-4- carboxylic acid ethyl ester
(B19) 35 To a solution of

Est6is'eass ¢ (B9yhaBinp- 3-et hyl -1 H-i ndol e- 5- carboxylic

E%"%._rg %*ayn (%%ta%ﬁ 81%& ét}tgﬁeggﬁ arpeﬁékg@ts mélnn%gw tYlet (’j&crlbed

e Reffpsshos AhUSING FISAPPERTote B SR SONGERfR) theatle below:

equiv). After 5 min, the mxture was heated to 100C

for 1 h and then cooled o roomtenperature. EtCH (1] Ry
m) was added aNeImBhe sol ution was dj Preceonj {k+H]"

I\ﬁf'ti- Tha orean hacpa wno wachaod A4 AR fh ’) | A fal |S(m|n')

bllll \J IIMOC VO vvu.arl\.,u =T VAL N u.u|uL,u

Mﬂhy|s1dmathb'b?r(1 aethyiptaes, 4iiiB0m-4d concentratgd in

[vacs]lmuatjezepme[:’;ml‘@m]mdélée eppRGlans2 0810) 0190 hos37/4%) 3.13
PN SO|Id \NhICh was used in the next step

Al l nout IOt t urtrrrovatt UlTl. r IVI'I'I_I +—= 323 3, RT —
Metby 1nﬁnﬁthy%épmy5%>éz¢ﬁfwfﬂréd PCT/ EP2004/ 004244| Est er
[2.@,5]thiadiazepino[3,4,5-hilindole-9-carboxylate 2,2- D17 337.2 3.13

dlodddg1$- met hyl - 7, 7- di oxo- 6, 7, 8, 9-tetrahydr ot 716-th

I a- 6, 9a- d Taza-be nzof cd] azu te n e- 4-carboxylric
acid ethyl ester BZ& 5 To a solution of

Esterist§6-B3, B1¢post 818:B13, 9-t et r ahydr o- 7/ 6- t hi a- 6, 9a-di a
T fomﬁmrzgnéadﬂsa/wé abmrfédqasmgcawdmarog@@s thaeinbylo tRst ®Iscribed for

Ii(slﬁélr%) g&%ur@A fpon@ﬁrf?er n| la]'e &%Hbr%eré d%,{&%?@%ﬁ/lﬁcamd in

tr)ﬁoo e er ature rogen were a
et 50 ng, 1.24 nmol, 2 equiv) and, after 2
mn, I\/lel (46 |, 0.74 mol, 1.2 equiv). The resul ting

m xture was stirred at roomterrperatur,elkf@fng% m n RT

Metne6-ethv-1-thendmgiD®agihase (was washe t Rer H20,
dihyidest1 By €0, Sitbiatiziao[B,46ncent rlat eB2i n

hilindole-8-carboxylate 2,2-dioxide (B6)

-
(nen & .O:9“?"1‘.%2’3110.ﬁid?dfﬁfﬁ% T | i
\V (¢}
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Purification of the residue by flash chromatography on
silica gel (iso-hexane/AcOEt : 1/1) gave the title

W(ammmimdo(BZO) (150 ny, 76% as a white sol i deCT/Eridp4004244

337.1, RT = 3.24 min. 15 Ester 21 _
2 Et hyl -7, 7- di oxo- 6- phenyl -6, 7, 8, 9-t et rahydro- 716-t hi a
_._6._gahd,|_a;a benzo[cdlazulene- 4-carbhaxylic acid ethyl
ddetbyl 7- 8291}1-(|’bmathytelthyﬂ)|-3)m- of , _
arh%ﬁébwﬁ-?m z sﬁhlsef@zémzoe[ﬁzt% t ftbz ih%’]@% am’ ﬂl{h;‘[ 6;33;%?%?' a4 3.40

enZ Pakaéif (BCZ? III?i\L\ B CH2Cl 2 (30 )

Ff‘é/'é d@@ﬁh]zﬂl'fewmydroo‘rﬁlc aci d (312 my,| 2.°S_mo
EoRB)Yiadiazepie]3, @JsL/)/]mmaagate 22087y, |1.25 )Mol 3325 3.30

@éﬂflb)‘&atelﬁg glofqﬁéQB@' , 2.5 mol, .,,i qu! V) and aff !.Vat qd

dihydrerigd[1,2 bhiadibzapitof3, dds washe
BAhdBIE-0NbartoxgRite2D 2RAHRRLE 1R OH sg?P?uti onF dried ové# | 3.36

l\/gSO4 and concentrat ed in vacyo. Puriflicati on of the

anr ank

b@@ygfeﬁ%a (atbzlgf%'ﬁ\?\?@%%%é{'ur (éllfcoI _CDEI Elﬁir%dl then

1 UDTU T aSTI blll unul. O

Ve Tt e BRarates ATy Gy
(123 hidBazepino[3 2 Bhiimlor-Shi t e| sobid.  [MFHI 4 =]39843, | 3.6
(%Tbcxy%téé 2'Iéi|8xude ﬁgpﬁar ation of IBC{:;prot ectqd am nes 30

BOC-protected Amne 1 Tert=butyr—(t

rﬂemm 1- Q—ﬁenzdmne&y(e@mb@]@(yl ahi no) - 2- hydr ojiﬁi opyl ] car

I T L S,
Ca rpa e , .
@?J?] jadl @leﬁgg s"ﬂg”\ﬂﬁpé "ot #9924382] \was” oh SEEI(V i
= igpxy(ato 8, 2ndil9)demd31@)cl ohexylapine (18 n I/, 13

equi V) wWas added—The resuttihg—mxtutre—was h’ated,
under an 35 atnosphere of nitrogen, for 12 h at refl ux
Estepddat ure. The mixture was cool ed and the soI vent

Mathyl 61EBivAd oyt , 2 B RRRRIZINY]3,475- %ﬁHBle -g- BSrHo?@ lox1de (B14)
‘E@' tsgluﬁcgljm bpm@@@/l %?oqorpghg omél lB(l)} Ieth m%to?e 5-carboxylate

or e
@2§ 2 mmol 1 equiv) in DMF (10 ml) at room temperature was added

Igak c((i%ohspeyd;mnmujme?alhyd Mg yng,ang? }mﬁdjlbaraiuﬂ/) (aHli)after 5 min the
doutnvabSifed hiMiddeE o 3632 théfP %%8 &SNaH (60%
Phsd

C@%ﬁf%&%g%&@%{ ng&2004{69€é€rgg p Was &ﬁqded and the solution

siffaf ¢ 398 °Griwiranothes + haherdeewed be tbono temBO@upr abecoeckntrated jn
1acL0.€THdlresigU® Siak ipattitib e stve b ArOENBAE a WNE dhyUebBBs HCI solution. The

18! @%}%Pé%@ etepBPe?iéd’Sn@fhe g% gh{k%b\{t}és) Flsildd ilkes £8BIRed NaHCOs
agiieq Hangn /-Qﬂnﬁe r'letg, ng)pg@}tratqtgmvagu@ yRurification of
the TessiuERpy ﬂaﬁenlzrymamgna}ﬂmoo«ysﬂee[ 04 (eetieoabe@AzOE}: a1 e 1/1) gave
rpstapys-e @k DR 8)thibdibzind[B!4, B%QIBMblefB(-éarboxylate 2,2- %lOdee (B14) (143
n%n%ﬁ))/)]a BVoVh sy dr oxy- 3- - trifluorometh’

ari no’ro

carbantt e (H3) Tert butyl ((1
S, 2R) - 1- benzyl - 2- hydr oxy- 3-{[ 1- ( 3-
Bstehtkyphenyl ) - 1- et hyl et hyl ] anmi no} propyl ) car bamat e F1
Methyl 6-ethyl-1-methyl-1H—[1,2,'5]thiadiazino[3,4,5-hl]indole-8-carboxylate 2,2-
dioxide (B16)
To a solution of methyl 6-ethyl-1H-[1,2,5]thiadiazino[3,4,5-hi]indole-8-carboxylate 2,2-
dioxide (B14) (27 mg, 91 umol, 1 equiv) in DMF (1 ml) at room temperature were added
NaH (60% dispersion in mineral oil, 7 mg, 0.182 mmol, 2 equiv) and iodomethane (200
pl, 3.2 mmol, excess) and the resulting solution was stirred for 1 h then partitioned
between AcOEt and a saturated NaHCOs; aqueous solution. The two layers were
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(H4) Tert-butyl [(1
S, 2R) - 1- benzyl - 2- hydr oxy- 3- ({1-net hyl -1
W 3004094480 uor onet hyl ) phenyl ] et hyl } am no) pr opyP¢T/ER2004/004244
carbamate (H5) Tert-butyl ((1
S, 2R) - 1- benzyl - 2- hydroxy-3-{[ 3- trifluoronethox )benz
(]am no}prop ()carbamate (H6) Tert-butyl [(1
sspanRjed] apdnthe| orgagis ephage aps oyasped haithoorine, driedirayenddgSOs and
cohEgntreead inbudcyb. RérficRictR)f-the begidyd by fibstdeirsiatbdrdphy on silica gel

(EBHRXEDSRECERT DR, 4/9) bakAhBRAYEE St 1-rddhiiy 1yé,5or(iajd(§a ino[3,4,5-
h%ié%i;— -@é%?%té%’ ﬁ%ﬁéé?;?e) « (ihgfﬁgf% gﬁg%b%ovsr%gélirﬂ{. f

[4:+BR)= 30D &Ryl =2.%dinoxy- 3-[ (4- meth | benz () ani no]
propyl } car bamate H10) Tert - butyl
@é,SwZR) -1-benzyl - 2- hydroxy-3-[ (pyridin-2 I neth

- 1
thy) Bk s Ry b S iagiariapls. 5 Aliadoios-carboxyiate 22
dionide(Bt3)p |} carbamate (HL2) Tert-butyl {(1 _
Mt - %—@lﬁ?ﬁ‘%{@dﬁﬂ%ﬂ%ﬂﬂm%#ﬁlﬁméﬁﬁé[@,'445—hlﬂiﬁ<%l@-8'—ca%8x9l‘éte 2,2-
. ama - .

ok BIEPRRE el s Faherstoct f Hesininesis of esier R

propyl }carba mate (H14) Tert-butyl [(I

EStAR)7- 1- benzyl - 2- hydr oxy- 3-(tetrahydro- 2H

14 | ArdaRer. . g . - s a

Me’%ﬂg : _@mtﬁﬂy’{ ,9,%&{%%&@?"@4 @,%'?!ﬁl}}l r-lc]gd'zgncﬁ#wg hlﬁl‘\liole 8-carboxylate
2% !d}g- %no -2-h drox ro | carbamate H16 Tert-butyl
Methyl s, @Rrthyt1 Sehtrimetiyd-AHd @:6]thiadiakjrb[H4,5Hdlinddte-8Carboxylate  2,2-
didRe/ (BIAYIE:s BITAINGEPA0 @dyQfdddtd of thel SyRthBsik REXstbr BB.NO IO

| carbamate H17 Tert-butyl ((1

S, 2R) - 1- benzyl -3-{[(1-ethyl -1 H pyrazol-4- Inmeth I

Eﬁtﬁ"n -2-h drox ro | carbamate H18 Tert-butyl {(1
7TEthRr2-0xbeln2, 3)4-t2trahyidroxl ;43dfagEpime[ 32 1 - Hilimd dle+d-cerboxylic acid
oftiyl Bateri(B14j19 Tert-butyl [(1
T?’ %g@"@ﬁ%@ t%g %%’(bé%éo?%g%gﬁ{pﬁrgréﬁf’reﬁ%—qXH-Pr{d%Pe-S-carboxylic acid ethyl
e§62@4@-@89m,-% $ myoel] {isap Hy PV toni)2at ragmotempesture under
nitfogan heawm bdd¢dHNgH T80% -ibuhilerd] (dil, 41 mg, 1.02 mmol, 1.1 equiv). The
re%ygﬁb's]okgrﬁﬁg&’néas; Eée(té@% 16 dd; ‘F&rﬁ;ﬁt%d M &BlsaZiotodm%mperature.
ERESR Mg i Lt lip, BEH (5113) and e splybonaies qoncentrated in
vagHond herrepighg avasbdissaired i0HREEL and the organic phase was washed with
H-O, dried over MgSO, and concentrated in vacuo. Purification of the residue by flash
chromatography on silica gel (iso-hexane/AcOEt : 2/3) gave the title compound (B18)
(120 mg, 45%) as a white solid. [M+H]* = 287.0, RT = 3.08 min.

Ester 19
2-Ethyl-7,7-dioxo-6,7,8,9-tetrahydro-716-thia-6,9a-diaza-benzo[cd]azulene-4-
carboxylic acid ethyl ester (B19)

To a solution of 7-ethenesulfonylamino-3-ethyl-1 H-indole-5-carboxylic acid ethyl ester
(D50) (130 mg, 0.4 mmol, 1 equiv) in DMF (10 ml) at room temperature under nitrogen
was added NaH (60% in mineral oil, 19 mg, 0.45 mmol, 1.2 equiv). After 5 min, the
mixture was heated to 100°C for 1 h and then cooled to room temperature. EtOH (1 ml)
was added and the solution was diluted with AcOEt. The organic phase was washed
with 2N aqueous HCI solution, dried over MgSO, and concentrated in vacuo to give the
title compound (B19) (100 mg, 77%) as a brown solid which was used in the next step
without further purification. [M+H]* = 323.3, RT = 2.93 min.
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Ted-butyl [(1 S, 2R) - 1-benzyl -2-hydroxy-3- ro lamno ro
| carbamate (H24) Tert-butyl [(1

WE20Rp9U3benzyl - 2- hydr oxy-3- 1s0 ro | am no ro PCT/EP2004/004244

carbamate (H25) Tert-butyl [(1

S, 2R) - 1- benzyl - 3- (cycl opr opyl am no) - 2- hdrox prop

(] carbamate (H26) Tert-butyl {(1

S 2R) 1- benzyl - 2- hydroxy-3-[(2, 2, 3, 3, 3- entafl uoroprop
&go] prop I}carbamate (H27) Tert- butyl [(1

%@P%ﬁﬁ@y E¥,(7 r_ég?g-%go %< gﬁﬁﬁréﬁycﬁgﬂ% ¥h|a 36 9a-8|aza ?)eﬁzg[%d]azulene.

dcarhpxylicagidyethyd -eskart(BRBli no) - 2- hdrox ro | carbamate
T(d'i\?Q()lut'Eﬁfdf dbethyll7, T-(ibx5.62R8, 9 kethayzyd-7 B-thindh, 9acyiada{ [ (1

J[c(%]%l?n c%@o&(gf é%%&hg%]\é e)i?%’f %QZG@F@ sﬁ?@h&ol 1 equiv) in
kg mpgt 6 Y5 AKEA PiRTSRIVETS el B iigineral of,
5P(m9 3. 2Rnol b?aﬂQlW) B &ftsr A rolpr Mpy(%atlwvé} mraoti ha]quwh The
résudihghiRiuré }N%Qrsh@@bﬁo()ﬁﬁg%perﬁﬂré féHBYhinlthén EtOH (1 ml) was

agdg%%nc} r%e{bﬁé@%?ﬂé!%ﬁr%}% “ﬁ qu%ﬁgﬂmag Eiggolvéd in AcOEt and
the ongpnie.phape Wes WB%W% 9; mdrgy)er MoSthepg cepeentrated in vacuo.
Ruritieatioamfitre rebiddg by @ash-thrbybtdg(abhy on silica gel (iso-hexane/AcOEt : 1/1)
g%v@ﬁ)e t&le%ﬂ%@bhné(éi@ f(iscﬁMbW@m 03 white B MEATH = §8F PaRT =

5 1- benzyl 3- (cycl opentyl am no)-2- hdrox ro |
car bamat e (H36) 1,1-Dinmethylethyl [(1
E‘S;téme-S[(22d|methyltetrahydro 2H ran-4- | amno

?W%ox&-%e\g@ 39%? Q&é@ ? QE ﬁg {2 %Qﬁ 9’%4%%??iﬂ§9]azulene-

chn%d@ P EIRAERTY mot hyl 1. K3. 3 o ol o 1o
ﬂomqﬁuilonzuflﬁ ethys, ?—dIOKO@dr&aﬁﬁt@yde?-thla 6,9a-diaza-

b&nﬂo[&ﬂ]ﬁﬁﬂéﬂé—%hbﬂoxﬂl(&aﬁ% | eslet 33 1) | (20®ple0 B )Ambihy |e]qcuv) in
dﬁgc g n);\b%ﬂ%%d 8 ibo?o ¢ 95@%a1Pmby;, 58T RABRLS LB Wpper (1
agetg]i% (220 /mgs 10’4ﬁ @mgb iV Ek(P$Q ml, 2.5 mmol, 4 equiv) and activated

42-myldcdarysidast(800 algy.die-rasiling mixtute waarstimed pt mpy temis8rature for
2GPERPINBH ﬁltér@éo')helﬂlﬂtat@'v&@t\m‘slh% tuith 2N§queous HCI solu‘uon a 2N

ﬁ%?%)s I@aéﬁ%gglfg&, qﬁ%d ov%rglﬁé%%%réd? %e:itratfg in vacuo Purlflcatlon of
thegiesista Py desly chioesgaghypn wiiralgshdse NexAnaHCOEL 24 grpe the title
cbmpounrap{B21) (30mghH12%) & dwiitesoliar P+H}caBbasZatRT £ 842)min.

Preparation of BOC-protected amines

BOC-protected Amine 1

Tert-butyl [(1S,2R)-1-benzyl-3-(cyclohexylamino)-2-hydroxypropyl]carbamate (H1)
Tert-butyl {(1S)-1-[(2S)-oxiran-2-yl]-2-phenylethyl}carbamate (10 g, 38 mmol, 1 equiv)
[Chirex 1819W94 Lot#9924382] was dissolved in EtOH (100 ml) and cyclohexylamine
(13 ml, 114 mmol, 3 equiv) 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 resulting white solid was washed
with H,O and then with Et,O before drying in vacuo to give tert-butyl [(1S,2R)-1-benzyi-
3-(cyclohexylamino)-2-hydroxypropyl]carbamate (H1) (9.0 g, 66%).

[M+H]* = 363.2

BOC-protected Amines 2-46 (H2-H46)
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1, 1 -Dinmethylethyl [(1
S, 2R)-1-[ (3-fl uorophenyl ) net hyl ] - 2-
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carbamate (H43) 1, 1 -Dinethylethyl {(1
S, 2R) - 3- (cycl opr opyl am no) - 1-
%3 5-di fl uorophenyl ) met hyl ] - 2- hydr oxypr opyl } car bamat e
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B Chret8eted yarhind €y sabstitatihg leyElbBeXytamine with the appropriate epoxide or

Qﬁ.ﬁéw%@%é L&?@l&w@ H?ﬁ%%ﬁéyegggmyg\% ?gglgfmate K1
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! P'ITUI y
p ran-4- | am o)propl] carbamate(H46 BOC- pr ot ect ed
Am ne 47 1, 1-Di et hyl et hyl Epoxide Amine
[ (1S, 2R) - 1. BCS-erttesiteshavaing| ) net hyl | - 2- hydrox 3- | recursor
(et hyl ani no) propyl ] carbamate (H47) 5 T At i| onP'EF

thylamine (2N in MeQH 6 nmd 12 mol 7 1 equiv) was
Teedtdedy! X( 135, 2 Rl trbeyl-24hygitox )-8 (3-

mathéxyban Rl }%argaar%t%%—lz?- oXi ran) I LeE Eyl } car bama
5@5%%%#9?,%5 ig?'ézy% QYUY B at (60C o710 i W Ch
Jﬁﬂm@yﬁmﬂ]

b einetraphibearbarohtedHBp r oom t enper at ur e
@@nR)at-séhz |123h9§r*ebﬂ -qu @tL\ée 1,1 ﬂ' get hyl gt %I
ydr oxy-
"ﬁétﬂ?%ﬁgﬂﬂ ET{e E"gﬂéf’ "‘ﬁ%}‘;t?ms my, 44% as &
nm col oured qnl i d whl ch was used inh the next|[step
Tmumm[msm)nemewrz-hymky-emm -mbthiAl#= =) 329. 4, RT|=

[(?—(tﬂi%d%rﬂeth%/lﬁ%n% %%@F} @ﬁyggﬂbm@mz 48-49 {HA8- HA9) F2

am ne obtai ned in an
15 _describhed for

6(t1§c£t/?§d1 W’nZMb2 hydmsy—ﬁg[&- heappropri ate epoxi de
(ﬂrlﬂ@br@ﬁbﬂ@xﬂl BehAfamirRibrepPRh %ﬂﬁ@@-‘l@ of ected ami he
O 200471 094430

S LAES ZFO0 e E%?F aminp)-¢- 1y met hiyl et hyl
yerowy/psepylieatbamate (i ophenyl ) net hyl ] - 2- hydr oxy- 3- | K2
Tantamﬁjl M1S&R)(1nmd2ylLahym0xpBw (] carbanat e (H48)

met dWhST SPebyl gﬂoaﬁua%&?ﬁéuhydrgxy'sj T
~0—N men (et )Pprop
é(' (1Wy'3wq5?’8f%&(§éd Ani ne 50 Phenyl ngt hyl
ﬂ%@l@@.ﬂwﬁkemw% ({g(% ﬁ-d SN
Tdnrmtynxhstzmz1 KERYYICRR gl no ydr oxybut yl']| met hy
lt%%a‘?q gﬁggp |C§'%ﬁﬂ]§i%h'ﬂol Oph8T1 121h3|d§;§¥|3et i

TerbuR [ RS2y trenpyir - e pwidina7) (|245 ng, 0,175
yimetiy))atirederopyl} carbid&ledHGH) m ) at

Tert-butyl {(1S,2R)-1-benzyl-2-hydroxy-3-[(pyridin-3-
_yimethyl)amino]propyl} carbamate (H12)

Tert-butyl {(1S,2R)-1-benzyl-2-hydroxy-3-[(pyridin-4-
ylmethyl)amino]propyl} carbamate (H13)

Tert-butyl {(1S,2R)-1-benzyl-2-hydroxy-3-[(2-
phenylethyl)amino] propyl}carbamate (H14)
Tert-butyl [(1S,2R)-1-benzyl-2-hydroxy-3-(tetrahydro-
2H-pyran-4-ylamino)propyl] carbamate (H15)
Tert-butyl {(1S,2R)-1-benzyl-3-[(18)-2,3-dihydro-1H-
inden-1-ylamino]-2-hydroxypropyl}carbamate (H16)
Tert-butyl {(1S,2R)-1-benzyl-2-hydroxy-3-[(1,1,5- F3
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hydroxypropyl]carbamate (H36)

1,1-Dimethylethyl [(1S,2R)-3-[(2,2-dimethyltetrahydro-
2H-pyran-4-yhamino]-2-hydroxy-1-
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am no}- 2-

To Ka] sol Hjti on

hydroxy-| - (phenyl net hyl)propyl]car bamate (H55) (520
r%f&te%{éHTRhﬂnel 4£QUI V) in EtOH 5 (100 m) at room

%meﬂb’d&@ \é\%g@a ded 18%;@%? I Ed %hnglﬁg yQarcoal (50%

(Mhyqumﬁ))pmnyllchmmm(tmm m xture was

stirred at

Td@ébluerorf &‘rm&h?ar‘hrh% 2N¢@i\/¥é@H & MPAMMBHPEH dgufPwad B8ded 1,1-

Pl (F8Flrg

02 \A%@JI i1 H%ggg%g%@l]gggl}%rbgrﬁgt'e R3PR30 mo,

1.88mmali ey wedviReresulioMEHE wasssirigdat 68 GiridBanin with
migcphenss asthatidn thenaodlet he rdony Engpetfiunsecdrel cmpmtaattﬁﬂm vacuo to

gl\]@? 1€ Qflrgé‘ﬂﬂglg H?/h[’(“ﬁ@2ﬂ’?$ [&@&T@Qpﬁé

(meﬂ"m'namwﬁ ybiyate (4245 e,

PLrae
)

NaHCO3

nce%ure% so?d which

gm‘é
wass Ygegisn drernext step witbayt fwwrwun]l@a’ﬂpndrvw]hy&%ww X pABmiIn.

yl methyl) pr opyl ] car bamat e (H62)

B% r% Et&i)é ur I

(410 ng, 79% as a

AT ﬂen the next step w thout
+ = 505. RT = 2.7 1 N,
btained in an analdgous manner %o menprocedure

B%protected mines 48 49 wer
described for BOC-protected Amine 47 using the appropriate epoxide indicated in the
table below:

r Boc-protected amine Precursor ! [M+H]+ T RT (min) '
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BOC- prot ected Am nes 63-66 (H63-H66) BOC- prot ect ed
am nes 63-66 were prepared in an anal ogous nanner to

wo ba/ogiaseri bed for BOC-protected am ne HLl, PCT/EP2004/004244
substituting cycl ohexylam ne with the appropriate
epoxide or amne indicated in the table below (if not
commercially available): 20 BOC protected amn

Epoxi de Am ne precursor prec Ir S Qdpoxidle1- Di net hyl et hyl

1S 2R) ly [ (5-met iyl -2
11@ ﬁ)ﬁéthll % no} - 1- (phenyl net hyl ) pr opyl chbama
fluorepherudBletityl]a2- Yich Lt hy|(p yhmethyl)propyll 11.98
(mbthyRmiR)ppllidadothdty (HA8)i Soxaz olyl)methyl]] F4 afino

(mefhynirg)cl-ohexyl am no) - 1- S 295.5 | 1.97
(ptreeyinydthy)poopyitdrpbinatel () 2- hydr oxy- I - nyl net hyl ) pro

116@%&%@%%@@?%’5*2 W@,&%ﬂ% r{{(iarg?me (Fe4)
(Bhe

pyl] F5 car bamate (H65) 1, 1-Di net hyl et hyl
B(ié 8)?“3‘18294@*? d| fI uorocycl ohexyl) amno]- F6 2-h

rol carba mate (H66) Preparation
Phenylteéthyl [(2&(@,|3§) -4- (3-chlorophenyl)-3-({[(1 1-

d|rﬁeﬁlyl‘@thyl?om&rboﬂyl?}amimﬂtzﬁdewﬂtthﬂtweip'baﬂfaﬁe HSD) h
ToI Iy r%%ﬁjtlgn of & PAdthfleGl §(1 2R\ ALB-chRrébheRYbthetBid]-2-hydroxy-3-

<m¢whwmo>9r°ex%caibazﬂ%te4'4€a (ARyR9 o115 A7 BPad E9HNEp £15Ch. R mb at
0°C] wedd| eddsd cyribimey (81 em,B1).12 100aky, 1.9, #QUMpANd Pphenylmethyl
ch%ﬁHbé@rbérﬂat@ ﬂ?' 2 0.876)mmeis 1ad@@m)aﬁdan@ esyutting Nafibn was stirred

tio
a 7, Pl ol p i Rt el pARRARERY 1A Picus by ash
chmmrrat@rzewroelh@ael (BRdRaRSNCQst: ¢! % SPYSRETMImS Y [2R3S)
4-(Baahiloyopienyl)+3edl t trelimetbyletayh@yledoanylamiBo8: The
hy&%#@lﬁ]dné}m&arma%%@bf (206§ 1689%) 2R ARMRRBEMHM+H]* = 463.4,
I on and the ite precipitate formed was
ext3 B9 twice with AcOEt. The combined organic
solutions were dried over MSO4 and concentrated in

BwewetebceogAm&sm-bzl(Hﬂ-asz)l 2,3,4-tetrahydro 5

é;%éjegfe@?.%vépﬁ% £45 v\liHré be&ﬂlg‘a i aﬁ%rng%hfué ﬁaﬁﬁéﬂo (i brocedure
de

used
sPé

PR edf Wrﬁé!}jo Bﬂpg #?eC%FERrBW\A@T %gg‘}:rspr lnd'ica?ed in the
tatﬁé@el@w RT = 2.56 mn. Acid 1 (Alternative Procedure)

:\ Et EXL, §p £rptg%te% a‘#ﬁ Egt r Tygi.o\ [ l... ﬁr@&@{&ﬁ ![Wﬁ-ﬁ*’ ] RT (min)

11rD@rlﬁtWIemyb[>€bS ZR21é(34flq0&m&ﬁyﬂ3jro [ )4f‘ dTE'zELlES[s 2,1-
méthli- Bd@ﬂmﬁ%e(afeldwt)hmylm@thyl)cedyhyl ést eH8( B18)4T( 420 3.39
cafbnyRadim yi] cariSde Y Hs ) Et()—| (20|m ) was |added 2N

40 ., 95 equiv). [he
1?@@’[1? E/H?IWVH(@?FgFMQroé‘Yl Fred formllt) 14 h tHen gmst of
(nﬁtlﬂi{[(mhmyﬂmaﬂ)yIMy |carbpagiiaminghé r esi Jiue HA&s éxt ract eEd -
(pM\éﬁ}}nn&h%%ropﬁEgrbgm(ﬁﬁzb ayer was agidified|using 2N

ueous HCI solutron and the white

BOC-protected Amine 53

1,1-Dimethylethyl [(1S,2R)-2-hydroxy-1-(phenylmethyl)-3-
({[(phenylmethyl)oxy]carbonyl}amino)propyl]carbamate (H53)

A solution of 1,1-dimethylethyl [(1S,2R)-3-amino-2-hydroxy-1-
(phenylmethyl)propyflcarbamate (D19) (25.6 g, 91.4 mmol, 1 equiv) in DMF (250 ml) at
0°C was treated with NEt3 (15 ml, 108 mmol, 1.2 equiv) and then with benzyl
chloroformate (14 ml, 98 mmol, 1.1 equiv) in DMF (50 ml) dropwise. The resulting
solution was stirred at 0°C for 1 h and at room temperature for 16 h and then
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precipitate formed was extracted twice with AcOEt. The
conbi ned organic solutions were dried over MgSO4 and
w@oemeem4s@t ed in vacuo to give the title conpoRCERZN03/004244
(62 ng, 57% as a white solid, which was used in the
next step without further purification. 20 [MH + =
259.4, RT = 2.56 min. Acids 2-17 (A2-Al7) Acids 2-17
coedentrptedparectd. Tharesiche! waropestiticned detwasnt Ac Etded satusated

aEG’éof‘NéH(EﬁD - $41Q948nt 1B ré‘s@[ﬂhi%%ﬁ‘}ﬂﬂaf&w%&&ﬁ& g—?ﬂ I(—E@Tagﬁd filtered to
mn
g'Veét ety 1%)25'@% ph5! gﬁﬁw‘éﬁ hfEs! ol 3. 4.5 B2
({HoBeryImethsoxyldarkrsy BanineireRiigaibamats Gr'5§ 8x§3ie) as a white
sélf&\)/hlah Wb yked in thethbyd st& Witikbub judther purificati.
[1 5]th|ad|azep|no[3,4,5-hi]indole-9-carboxy|ic
acid_ 2, 2-dioxide A3) 7-Ethyl-1

B%EFRFPC '?‘Fy%‘fo 1 H B4
1[11Dﬁnét]wleltlaw|[@ﬁe@fﬁ)n%&[@-hr@nn12}wwwbnﬂ)m9ttvdl]Bmmh Z-hydroxy-1-

hﬁ)\g} g@ylfba?baﬂndﬂeC(Hsdﬁ (A4)
TPI h| adi azeﬂmétfgidsglﬂﬁjérﬂméfé X XrYH—I
(mywezhsémm%p bamateDAS {78 ) ﬁ L eﬂU'V? 2Clz (6 ml) were
adﬂwmbydnmﬂmwl)imacarbdldblwﬁem% Rig, Bénmol, 1 equiv), AcOH (280 pl, 5
nlirﬂro|25 ég&bj b N 0%§ (84Bmbi 4 hie) £euivRRE G/lesGlting mixture
w?s I‘:SPH? ? rot)?atﬁg}qgﬁtlére ;( hgﬁ' A{hA%x Waﬂﬂed vﬂﬂ_a %%tugaée?d IL\{aHCO3
agueeus solution, driadovad m§@4.aﬁe csneﬁrwatﬁd in waenae Poriicatigp Ry flash
chtdBna4<3grmy?@rﬁ)éilléwéél@@v@dﬁ,’ﬁ/—cﬁﬁ%@fb@l@tl@ﬂ){(Z&&R)@e{[(ﬁ -bromo-2-

m%gyggi?h@ ?‘(Eﬁgny%e‘}h defg/f]@arg%ﬂﬁateEiﬁM) (360 mg,
Bg%éaﬁ P%fb %E (éa mn. I\/bfﬁ;/l O);y(llc
- met hyl et hyI) 3 4- d| hydro 1 H B9

HocH réﬂeb’fucaﬂmmmei @Hs5-H61) ] i ndol e- 9- car boxyl i c

B%—pgnt%ct% éos(rjsosz F@i@%&@%ﬁﬁ%ﬁta?ne?lméh 41 Iogous manner to that

depcripegfierRArrioepeAdmIng 34 g arrrgow&ga%ﬂs&zxﬁq ipdicated in the
t&o1e b8lo®. (B 2ot enhe iy alvaﬂab@e Al10)
1- Met hyI 7- propyl 3, 4-di hydro-1 H- 1311

1,25 tnlaalaze 1ol 3 . J1T ndol e-=9-carboxyl i|c
l:')': 2 {’2 74 aei A% l" e@tgaﬁ "', y Aldehyde

A\~ = > a4

1,1- Dlmethylethyl [(1S 2R) -3- {[(5 ethenyl 3-th|enyl)methyl]am|no} -2-
hydroxy-1-(phenylmethyl)propyl]carbamate (H55)

1,1-Dimethylethyl [(1S,2R)-2-hydroxy-1-(phenylmethyl)-3-({[1-(2,2,2-
trifluoroethyl)-1H-pyrazol-4-ylmethyl}amino)propyl]carbamate (H56)
1,1-Dimethylethyl [(1S,2R)-2-hydroxy-3-[({5-[(methylamino)carbonyl]-
3-pyridinylmethyl)amino]-1-(phenylmethyl)propyl]carbamate (H57)
1,1-Dimethylethyl [(1S,2R)-3-(2,2"-bipyridin-6-ylmethyl)amino]-2-
hydroxy-1-(phenylmethyl)propyl]carbamate (H58)

1,1-Dimethylethyl [(1S,2R)-2-hydroxy-3-{[(6-methyl-2-
quinoxalinyl)methyl]Jamino}-1-(phenylmethyl)propyl]carbamate (H59)
1,1-Dimethylethyl {(1S,2R)-2-hydroxy-1-(phenylmethyl)-3-[(3-
quinolinylmethyl)amino]propyl}carbamate (H60)

1,1-Dimethylethyl [(1S,2R)-2-hydroxy-3-{[(6-methyl-2-
pyridinyl)methylJamino}-1-(phenylmethyl)propyl]carbamate (H61)

D37

D43

BOC-protected Amine 62
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1 -Ethyl-7-propyl -3, 4-di hydro-1 H B12
[1, 2,5]thiadi azepi no[ 3, 4, 5-hi ]indol e-9-carboxylic

w@300429Q2386 acid 2, 2-di oxide (Al2) PCT/EP2004/004244

1-{2-[ (1, 1- Di net hyl et hyl ) oxy] - 2- oxoet hyl }-7-et hyl - B13
353.3 (- 3,4-dihydro-1

H[1, 2,5]thiadi azepi no[ 3,4, 5-hi]indole- tBu) 2.48
B1-Dimbthyyéthyl [1t$,aRP3F[(Gietixyldethiény)Bnathyifamino}-2-hydroxy-1-
(bhg,qy g,e@ﬂ,)t,lmr@gyﬂgdragﬁ,atél(mpl ]indol e-8- Bl14 279.3 2.45

.lcar b%xﬁ/l s a]g: ﬂ%ﬁh@?tﬁ{/ﬁ%‘dﬁ )3 {ZL@ etherH/I ,chlin)él)m%tigl]ammo} -2-
WQ@X&-12(p99nylmemya@r|0@ylh:aé%nnﬁie< @ RPN, 3 N8R deequily) in EtOH
6(-)El”rﬂi1ylat ﬂoormﬁrﬁpdratllrd—hv[ete, ﬁdcfddt 0% draladino] 8n 4harcoB1B0% wet, 260

Oeh ({Wlll H?’I é_gégﬁ Q%hﬁ'ol ©02GUR) Enctrdl rRXUISIRy mixture was

"F el A Mot 5 M trers. . gt ferd o
thiough 22 Zadi ok icelite (#ud Tostiaisthe- spienp-vay repRs. JThe residue was

pwtit@n@@tb%t\m Agom taﬂgte aosswra@ﬂomgiﬂoos E&gews sGlitivg &Y the layers
B P". O OGoGnit Gha S Y Q I\}%il{-JCOS aqueous
V?%glt@p? fet Lﬁ‘(/ﬁr MgSO%gand %chg?rgtedcg%agffto g?veF 1-dimethylethyl [(1S,2R)-
CQ{[(Etekt;zyl -3rthiengll) ety Bariing}-2-hyéoxa y(dhenyiméthyhprapyBlcedamate  (H62)
%37:3,% 9.485a WhitZ 3ol WhREhC wag Ukeaem? tHea hBXstleh Cwithout further

. @Mrlﬁgt ﬁ)ﬂ%% ok %72)"1%“7 8, 9-tetrahydro-7/6- B20

309 1 2.68
BOC prétettediAnned63+66 [(H63-bHB6) ene- 4- car boxylic acid A3

B')O(I,‘Etplﬂé‘tlectgd %n%é%x@S 86 Wé‘ﬂep@r&d B ot Srﬁ:éld')q"fméqﬁé’hﬂdr@o B¢ Hescribed

ot RORaISHiec\ gy 5B 34 GeRIES YR PRBIA Up 47 ne CRapoAate epoxide
arraglieg adiceteddn thenahledelomniifmet commercially available):
(2R 3S) - 3- Ami no- 1- (cycl ohexyl am no) - 4- phenyl but an- 2- ol

- hydr ochl or 'E%}ﬁ: He butyl
[(18 2R) - 1- benzy &)g%cyc%ﬁ%exyl ani no) - 2- hydr axypr opy| |
carbamate (H1) (9 g, 25 nmmol, 1 equiv) was Elp%'e?vedAm'”e

in MOH (70 mM) and then a 4M sol ution of HQbrecursor | precursor
di oxane (60 m, excess) was added. The resulting

T T | for 3 T T tenperjature and
1?11@ tﬁ¥l\l\@‘<¥| @ﬁ%é?—%—g\ygro g—ﬁ%{@zfn Vi vaporatijon in
pyeaziny ) metylpeing1-(Rhenyresthirsondisakast®el wilt h Ac OEt
(ABg) then with Et20 before drying in vacuo tjo give 10

1?&:?1&}%%;]@%@2&{;%% 5l yﬁﬁéﬁﬁaﬁimfthai‘e”y' butan- 2t ol

4 88% . F4
amlno} 2-hydroxy-1-(phenylm thﬂ propyl]carbamate I-J6 g, )

1,1-Dimethylethyl [(1S,2R)-3-{[(1S)-2-(cyclohexylamino)-1-
methyl-2-oxoethyl]lamino}-2-hydroxy-1-(phenylmethyl)propyl] F5
carbamate (H65)

1,1-Dimethylethyl [(1S,2R)-3-[(4,4-difluorocyclohexyl) amino]-

F6
2-hydroxy-1-(phenylmethyhpropyl]carbamate (H66)
Preparation of Acids
Acid 1
7-Ethyl-2-ox0-1,2,3,4-tetrahydro[1,4]diazepino[3,2,1-hilindole-9-carboxylic acid
(A1)

To a solution methyl 7-ethyl-2-oxo-1,2,3,4-tetrahydro[1,4]diazepino[3,2,1-hilindole-9-
carboxylate (B1) (120 mg, 0.42 mmol, 1 equiv) in EtOH (20 ml) was added 2N aqueous
NaOH solution (20 ml, 40 mmol, 95 equiv). The resulting mixture was stirred for 14 h
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Am nes 2-46 (C2-C46) Am nes 2-46 were prepared in an
anal ogous manner to that described for Amine 1 (d),

wa 200800438BCC- pr ot ect ed am nes H2- H46, respect i RET/EP20041004244

some cases the 4M HO in dioxane was replaced with 3
equi val ents of p-toluene sul phonic acid to give the

tosic acid salts as the product. Am ne Precursor

tiarRMBS) oBEIDH n@slrenosedrént hasuthdieyeidue mels-exinghted WithuELO. The
a@[]eé’uéﬂayér‘ wakiZicidifleaylstice 2K eous HCI solution and the white precipitate

Aia”‘ no%%%té@eg%ﬁ@%ﬁnx%o Sebibhbh edﬁg MlohBSIRAY bried over

gD SRNG.- LoNEIRIRY 104 3Vﬂ%t0no 8/ pARY | §-e1VherKe! éhetigtrahydro-
[ b diecdepifro[32 1-HiimdaletBearboxylie atiddAd hip@mog, H76%)i adea WIBH) solid, which

\A(a%%sfela%ﬂ%nw&e wgﬁﬁrﬁég%ilgﬁtﬁo) 4- phenyl but an-2-0
'Wi; Eééghjﬁ % S'H‘de (C5)

(2R, 3S) - 3- Ami no- 4- phenyl - 1-{[3-(trifl uoromet hoxy) benzy
Adiani(Atteimstive Prbbedutepl di-tosylate (C6) 2R, 3S

ém&#‘zf&oh 2 BEN Rt ATURR[ 1, AdR2Bpindrs, 27-AiRYoRLg-L 4DV ki Eacid

h 3S) - 3- Ami no- 1-[ (2- et hyl benzyl ) am no] - 4- phenyl but a
T@-asglut@n -7-¢iByl-2-oxoy1,23e4-{e@t8hydro-[1,4]diazepino[3,2, 1-hilindole-9-carboxylic
a&@%@ﬁ) esteNB189-(2d (n3; rammmrmnmqhw.mﬁeﬂ beany Wt &dded 2N

E'Rjtloﬁ #(1!“48 n‘ 85 egullv‘? The re ulti 419 rnlxture was s stirred for

Qil‘@n rapst qqll%jOHt W§§’ rem%veéllo)vacuo he reS| ue was extracted w1th Et,0.
Th2Ra@®ou3- kayemaovad- ptidifigd - dsifd BN iadjure@s \HCOresdlyligramndothe white

p%t!i fétez‘f&lneWWas 'égetlactéd)gt\wilcét\ﬁitrp%OEt The combined_ organic_solutions

véer%'%?’% o oS0, 28 Bhrickied BliAchh R g oBE g shRo 0 (a1) (62

Py P2 Guwhjte4splid, which was used in the next step without further purification.

[NMZ2R] ‘3Sp5R4 /RT no2.86 ptvenyl - 1- [ (pyri di n-4-yl met hyl ) am no]
butan-2-ol di- H13 tosylate (C13

2 - 3= Ami_no- 4- phenyl - 1- [ ( 2- phenyl et hyl ) ami no] but an
A@%é§é (wﬁt osy}oat e (Cl4)

Acir 23 veerapreparetl ipleerapialopous manner to that described for Acid 1, from the

cofrésionalmg dsters fdr¥teann teythBlibemviuUt an- 2- H15 ol
di - hydrochl oride (C15) (2R 39) - 3- Amno 1-[(1

Ih o
Sy=273=th ||yu o= Hnden=t—ytramno=4=—Hit—hen=

Lbut an-2-o0l AQ@\/I ate C16 Ester [M+H] RT (min)

7(35’511354@315/&:0-%-[142 |5]1haaghbzebn|jc([3,,4;15 5-tB2 et hy hezxgxé IQ amn 055
h ih8 Hltefy]ea%?&kyllgbmd pazh dlfﬁg?%}%m oride C17 ' '

Vrk%ﬁ‘yﬁ\%r%@{% Tami no}-4- Hig B3
[1 2,5]thiadiazepino[3,4,5-hilindole-9-carboxylic 309.1 2.68
acid 2,2-dioxide (A3)

7-Ethyl-1-phenyl-3,4-dihydro-1H- B4
[1,2,5]thiadiazepino[3,4,5-hilindole-9-carboxylic 371.1 3.14
acid 2,2-dioxide (A4)

7-Ethyl-1,3-dimethyl-3,4-dihydro-1H- B5
[1,2,5]thiadiazepino[3,4,5-hi]indole-9-carboxylic 323.4 2.66
acid 2,2-dioxide (A5)

7-Ethyl-1-(phenylmethyl)-3,4-dihydro-1H- B6
[1,2,5]thiadiazepino[3,4,5-hilindole-9-carboxylic 385.4 3.02
acid 2,2-dioxide (A6)

7-Ethyl-1-(1-methylethyl)-3,4-dihydro-1H- B7

[1,2,5]thiadiazepino[3,4,5-hilindole-9-carboxylic 337.4 2.80
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phenyl but an-2-ol di-tos |ate (C18)

(2R, 3S) - 3- Am no- 1- [ ( 2- net hoxyet hyl ) am no] - 4- phenyl but a

WO 204094460 - H19
| am no -4-hen | butan-2-ol

tosylate (Cl19 2R, 3S - 3- Am no- BET/BP1004/004244
di -tosylate (C20) H20

(2R, 3S) - 3- Ami no- 1- [ (2-f | uor oet hyl ) ami no] - 4- phenyl but an

-2-0i _di-_H21 tnc\/l ate (m1\

atidRR, 3 Bjoxide ARV no- 1- [(2 2- d| fI uor oet h

vl ) ani no

- 4- pheny

| b

u;t @ 1gl4(gz| drb"%?—l tosyl ate (C22)
M hen RS

aphidr®,2-dloxidedABam no butan-2-ol di-to

B3

trifluor
) 2R, 3S
ylate G

g

4 H24

mn

4. 270

1(@&419153 (13mémyré<ﬂ1w) x| wwamoyham no) -

‘E% t@régflagépimcﬂgia ﬁc@ QCarbo lic .

opropy am no
apidf, 2dipxidedA8) o (C26)

4B@henyl
- 4- phen

but an-2-0

yl b3u2tsadh -2

7(&1&1!315022824mﬁuame1hy{l)€(24-2m&d83 BHpent a

1.5 5]th|%3|az@&ﬁ<5[3 '4t54h:ﬁﬁbo¥e-glca%oxmsyl a
asl - OXId Qgﬁ& phenyl - 1- (pf op- 2-

fBlDr opr
te (C27)
yn-1-yl a

2_Amino
JT NTT 11O

opyl ) am n

. 377.3
m no) but a
1 hiat

f\C\II ate (C2QY 20 2C

{F Moty -propbleh ottt - ol di - t 05yl a

[( ZB tﬁlShilaﬁedN%[Bq sLhfibdcle-9-carboxylic
2@5&@% yI ] am no} - 4- phenyl bu

tB1120 H

t an- 2- ol

fr r4

L IuUl

29

323.2
H30

2.74

1F§thvl 7n@ﬁ°ﬁylr%%@ﬁyﬂ50aw{q3f T ohony! bu
[12,6itbisgilaa¢mnd][8315-hilindole-9-carboxylic
akidR, 2FoxpreAR M- | - [ (cycl opropyl met h

t%JrLé;-ol

yl)am no

H31
337.2
- 4- pheny

2.86

113R 5 EPme eI} -Pf&éﬁf?v'?zrﬁ‘fﬁé}
3d4 -dihgdrot 1&t-E Z-Blthiadizgzepino[3,4,5-hilindole-
cHb3Glic Scidzindiodidé (@) obut yl ami no) ¢

 Bidnyl b

4- pheny

Lt 358,30l
butt%ur?- 2-

2.48
o]

G%W@%tf%%@%ﬂ&&%)s Afind§ 800470
ARINOE 08} - butyL asi noyt

X Imac
6€Ethylesgl4danahw315+[1(;m]ﬂjuad.azmo[e, 4,5-
M .%Bonéfalca%b&maac.az(zzu@klee?my)I ani no

o140

B15
- 4- phen

279.3
L but an- 2-

2.45

vl bifh- 2

2.80

6By e FH b2 Bl ng[3 4 Ony | ¢ e

hinylg heraacﬂrquyhﬁamd %dwrﬂe AR anol

r%?@/dr 0-

di -t osvyl

2 H1m5.4N-
te (C37)

4- 270

GCE’tRyl?@,s&mﬁ@twpﬂéH( 35nhibargpbBM 5 -
h;]&&Xl% 8&8&)&“85&8(})2&09 HE ‘:(‘R?b HSS

1817
di -tosyl

at e (C38)

11T Ul UIJIICII)II }'
-2 but ano) d| H39 tosyl ate (C39)
Acids 2-4 (A2-A4)

Acids 2-4 were obtained from the corresponding esters using an analogous procedure to

that described for Acid 1 (Alternative Procedure):

t=(ecycto

IC)\yI d.lli T

)

Acid Starting [M+H]* | RT
Material (min)

2-Ethyl-7,7-dioxo—6,7,8,9-tetrahydro-7l6-thia-6,9a- B19 293.2 2.55

diaza-benzo[cd]azulene-4-carboxylic acid (A2)

2-Ethyl-6-methyl-7,7—dioxo-6,7,8,9-tetrahydro-7l6- B20 309.1 2.68

thia-6,9a-diaza-benzo[cd]azulene-4-carboxylic  acid

(A3)

2-Ethyl-7,7-dioxo-6-phenyl-6,7,8,9-tetrahyd ro-7/6- B21 371.1 3.14

thia-6,9a-diaza-benzo[cd]azulene-4-carboxylic  acid
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(2R, 3S) - 3- Ami no-4-(3-chl orophenyl)-1 -(tetra hyd
ro-2H pyran-4- HA0 )am no)-2-butanol di-tosylate

WO BhAN94430 PCT/EP2004/004244

(2R, 3S) - 3- Ami no- 1- (cycl opropyl am no) - 4- (3-f | uor ophenyl
) - 2- butano) di- HA1 tosylate (C41)

(AB- but ano) di - tosylate (C42)

(2R, 3S) - 3- Am no- 4 (3 fl uor ophenyl)-1-(tetrahydro-2H py
ran-4- H4 | am no) - 2- but anol di-tosylate (C43)
PrSiraraigh st AmRES 1
Angingd| opr opy! ami no) - 4- (3, 5-di f | uor ophenyl )-2- H44
(MBSPBlArdimtﬂWC&ilﬁxyﬁﬁﬂho) -4-phenylbutan-2-ol di-hydrochloride (C1)

X 1%’ 1Ball-8 &cﬂﬁ&%% L Ao Q)h rhgorepfidatseph A8 NE1) (9 g,
ﬁ? %ﬁqﬁ\?ye(ss IBS \)/(ged |n w(ﬂ-tl ?7(?%) an%glﬁén a 4M solution of HCI in

dlmamm(ﬁibhé,r@dc)essj) waseaddgdy dhe-resyling aixture wassstirred for 3 h at room
ir8Qtte dndtHeAnBd selierito Sigtdicindved by odaparatiordfraiduo. The resulting

5
r%s%%e\ggr p %%ﬂ‘é{i]%tth gcégt gﬁ& ?ﬁ%b ﬁi}i@‘b E @Fb ?Pygcuo to give
Pendeg-decyaphesyameg) ﬁsfﬁlenvlegfﬁez?t ?'vérp drgcHigidse (C1) as a

\Mﬁrtetsulrds@m W88%). RT m n  Phenyl net hyl

[ (2R, 3S)-3-am no-4-(3

chl orgp g&él% - hydr oxybut yl ] met hyl car bamat e H50 363. 4

%#9ri de (C50) Phenyl met h _ _

A{n(nzegg %3 were prapgrerl ipan analogous manner t¥) that described for Amine 1 (C1),

frbhumbm‘tsdtéd 2niiyel eieytida, yicgpadtigly c atrbaomeecddes 84748 HCI in
q‘%B%%@WItﬂ%Qé@HIeﬁQ%’VH ﬁﬁfe%lsulphonlc acid to glve the tosic
alcsg}t% - phen I'but )nméth

rﬂ?%“?ochl oride (C52) Amine 53 45 WD
2004/ 094430 _PCT/ EP2004/ 004244 _Phenyl net hy|
[ (2R, 3S) - 3- am no- 2- hydngay/ - 4- phenyl but yl ] car bamat e Precursor

SRRy 5B

tesgylatefedly| net hyl ) oxy] carbonyl } am no) propyl ] carbahat e

\\\\\

(3R133)-3(/Finb-4gphef§l- ﬂ:{[mmﬁluorbrr@th@)béwz)yl]éamin'ﬁ}ﬂﬁtérﬁﬂo m )
oVBEnydF&Ridede (eS8 4N HC sol ution in dioxan (40 nf, 1603
||| l(:‘bu 'O s stirred
ST AR A A L S R
phacylioutai-Reol débydioehlatile (G4)t urated with FEt 20/i so- hexane
(iﬁ 38 ?sﬁArﬁuhsny |1Ié2R 3S) -

(W{Jam8gﬁ ll)plé%{yﬁﬁ%warﬁg;p{- E%M/gﬁ ?g}a tv\,hl te solid HS
| hyfioshlotige; (G8kd in the next step without further
DRB@B%lh@%pfﬂéﬁlyﬁdr{[ﬁféﬁlflEérom’em&@)béﬁzy(l]ﬁﬁﬂncamia@ 066?_|6

ﬁpd,lf‘og gﬁe@-‘@ 56-66 were prepared in an anal ogoup
Tretret at—desct

(2R,3S)- 3-Am|no 1 (benzylammo) 4-phenylbutan 2-o0l di-tosylate (C7) H7
(2R,3S)-3-Amino-1-[(2-methylbenzyl)amino}-4-phenylbutan-2-ol di-

tosylate (C8) H8
(2R,3S)-3-Amino-1-[(3-methylbenzyl)amino]-4-phenylbutan-2-ol di- Ho
tosylate (C9)
(2R,3S)-3-Amino-1-[(4-methylbenzyl)amino]-4-phenylbutan-2-ol di- H10
tosylate (C10)
(2R,3S)-3-Amino-4-phenyl-1-[(pyridin-2-yImethyl)amino]butan-2-ol tri-

H11
tosylate (C11)
(2R,38)-3-Amino-4-phenyi-1-[(pyridin-3-ylmethyl)amino]butan-2-ol di- H12

tosylate (C12)
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Amine 1 (d), substituting the appropriate
BOC- protected am nes for tent-butyl [(1 S 2R)-
wazo;ilemawso 3- (cycl ohexyl a PCT/EP2004/004244

m no) - 2- hydr oxypropyl ] carbamate. In some cases the 4M
HCl in 15 di oxane was replaced with 3 equivalents of
p-toluene sul phonic acid to give the tosic acid salts
(.'ZVS 318b‘re—mmnduc¢hen)91n1 [(pyrtheéMraethyl)ammo]butan -2-0l di- 1
1-{[ (6- brono- 2-pyridinyl)nethyl]am ncﬂ 3
IP%“'PQ]bEtaE 2P 91 uor ot hylyqa
tos{ylﬂi@(@‘ﬁ’e}ol 4- H56 vyl ] net hVI }anmi no) - 2- but anol
ik 3 YArﬁ|h8-4(&%ill 1-(tetrahydro-2H-pyran-4-ylamino)butan-2-
(E ﬁ é ém n(() hyydroxypy phgnyl butyl T ami no} mdt15
Odl QCI]“I '( 1Y vt idinecar mde—di=tos €57
r\rln:Lll | cldl uu;&a ylatc W)
2B25)-3 AMiINo1-[(19)-2 3-dlinydro-1 H-inden-i-ylamino}-4- 6
phérﬁylﬁﬁéna oAai-toeylate[(C26R' - bi pyri di n- 6-yl met hyl ) am no] -4
I I -t -
@ E@g-g Ar@m *Mr%'ﬁgl L1 L REM A P DS hinBRRitan-2-0l di L7
h L n\ll \ net h\/l '| am nnl 4 phon /]
(2R, Bso-armhmdﬂ {[(OSAJHMH" él-pi)@ﬂ)) 4+3l5)91ethyl]am|no} 4-  uis
paaaaﬂ&@naoﬁ\me oRbaBy| - 1- [ (3- qui nol i nyl met hyl) a nd]
o0
(%é a@% ﬁﬂf[ﬁ% ﬁ#@%’wﬁgl'%bﬁ?ﬂyfbdﬁ%?)"h%t hyl ] am n¢g9
tgsylpte, WOI -2- but anol di-tosylate (CA1) HA1
(2R, RS?»S)Ar&néﬂl(@my[lan{llhd)&-phélwlbu%d—ﬁioemytbéym‘e h@bd)anm no} -HRo
T M PRI b Lo v
I -2- HB3 butanol h\/dr ochloride ((‘RQ (')D’
(21838$—3#mmn0—13{(223#Iebmethyﬁam'@>]{-azpddenylbulah42 d>l]cbcm np} - 4-
té @_22 H64 46 WO 2004/ 094430 PCT/ EP2004/ 004244 H22
?%%%9 ﬁﬁmpa O EHe RO Pe R EPORHROPLE | o
tegyiate (fadd)de d| hvdrochl ori de C65 HB5
(2R BSE 3 AminSmL e {-(shogdyisthinb)bakecy-ol @h@éWété 024)0] - 4- Hp4
(SRS 5 AR oty PR E B0, L BAg o5 .
(62@ hyl -2-0x0-1,2 3 4-tetrahydro-[| 4ldiazepino[B3 2 1-
(mmlﬁemﬁe-da(bmwbb)ﬂammbﬁ4 phenylbutan -2-ol di-tosylate
&éés 2R) 1- benzyl 2- hydr OXy- 3- (3-net hoxy benzyl am no)"-I26
Eﬁ%%b%ﬁr&%%e[(é E §)3 é pentafluoropropyl;amlnc\)f 4- ARCARAN LA IH27
phenylbutan-2-ol di-tosylate (C27)
(2R,3S)-3-Amino-4-phenyl-1-(prop-2-yn-1-ylamino)butan-2-ol di- Ho8
tosylate (C28)
(2R,3S8)-3-Amino-1-(butylamino)-4-phenylbutan-2-ol di-tosylate (C29) H29
(2R,38)-3-Amino-1-{[(1S)-1-methylpropyl]lamino}-4-phenylbutan-2-ol H30
di-tosylate (C30)
(2R,3S)-3-Amino-1-{[(1R)-1-methylpropyljamino}-4-phenylbutan-2-ol H31
di-tosylate (C31)
(2R,3S)-3-Amino-1-[(cyclopropylmethyl)amino]-4-phenylbutan-2-ol di-
H32
tosylate (C32)
(2R,3S)-3-Amino-1-(isobutylamino)-4-phenylbutan-2-ol di-tosylate
H33
(C33)
(2R,3S)-3-Amino-1-(cyclobutylamino)-4-phenylbutan-2-ol di-tosylate
(C34) H34
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To a solution of

7-et hyl -2-oxo0-1, 2, 3, 4-tetrahydro-[ 1, 4] di azepi no[ 3, 2, 1-
whrjosngaBe- 9- carboxylic acid (A) (31 ng, 0. 1PCTEP1004/104244

equiv) in DM (2 mM) and CH2CI2 (8 m) at 10 room

tenperature was added

(2R 35\ 3-am no-1 - (‘2 net hm(\/ hnn7\1| am nn\ 4 nh M

(mwpsmhod L(fmylamoo@ac)he(nymutag -2-@ d[znsm@m 1
(G5B v), 1- (3 di nmet hyI am nopropyl ) - 3-

(a_Rgs)éga{}hﬁg-u'l('cx'%ﬁﬁ%a&%B Pheylpuan ﬁ@? Eoéyf”fz Er{;: H36

(03d)5 mMmmol, 1.2 equivVv) and 4 et hyl nor phol i ne (34

(@R%é mlnoﬂi@ z-ﬁmhétM})ltetr"éhWrb%ﬂwramg ymawﬁnma was
Lint e §&3§\Lsaturat ed ‘agueous NaHCOB 15 H37

|12
(ERGS-Brhenyo-S FrensiOR I IO TR BT ¢ | | vigs
PR ©38) hr ough an hydrophobic frit and t he organic

i I 5
BR3SF 3%8‘9%?‘?’%?‘%@?9? DA BUTRYZRYNT I - o
t%y , 4-t et Lah\/rlr O- r 1 /|1 Hl ﬁvop| nnr 32 1 hili

(msso;amtmwm(e chitirabHeny!)-3: (BRjahydro-2H-pyran-4- A ‘“40
VRENENL2-BathislidRiosyRtd @4m3t hoxy- benzyl ani no) - pr opy| ] - arfi

(@255 Aine Ak oRp R g A aduoRlh i bl 2

tosylge (@4 obtained in an anal ogous manner ta the

(BR G@?—GmrﬁlndﬂS(@:ml@féiyfaﬂfno)EKaﬂfﬂJoeodheuylb -adutdrel di
t&s&%ﬁ@f{&iﬁte acid and the appr opri ate am ne: 25 E(arrpll'é42

(5585 oD AT IHEERE b TS a o TR (1 43
&nﬂﬁb)—medmloﬂossla(q’ (@) net hyl oxy) phenyl ] rret hyl}[O N
(gfeffs?}s il |H§)1 y &|€§f8%£ﬁﬁfo?)45mt&m)6r&>phekiylbiz- i
1 $¥| ﬁ. A&)n nal2 4 E n/ n
(%Pﬁ%ﬁﬁmlng-1cﬁvﬁmadén®-@(3 @ﬁkﬂk@f@éh?rﬁﬁﬂ -butanol H45

dl-tdeyiad (dds) (1 S, 2R) - 2- hydr oxy- 3-

(%1[3%%’[@% 98140@5? -G cjéFﬁAgW{t trahygiq-24f;pyran-4- H46

yianwa@)rﬁrbutang_ldm A3 C2 591 4 2.6

[1, 2, 5]th|ad|azep| no[3,4,5 ~s N/

A}“ig xam de 2, 2- ~-\,/ di oxi de (E3)

A(r{l [1t§s %héy H@?: @?Bﬁéﬁr}ﬁ %ﬁélg s}prefeiglulr_? to tEft described for Amine 53
(eaBnfpgm Bq%h@tgqte?ﬁg@mmpym 2, respectively:

5 1- phenyl - 3, 4-di hydro-1 H N A4 C2 653.3 2.85

Amine Precursor | [M+H]* | RT (min)
Phenylmethyl [(2R,3S)-3-amino-4-(3-
chlorophenyl)-2-hydroxybutyllmethylcarbamate H50 363.4 2.27
hydrochloride (C50)
Phenylmethyl [(2R,3S)-3-amino-4-(3-
fluorophenyl)-2-hydroxybutyllmethylcarbamate H51 347.5 2.05
hydrochloride (C51)
Phenylmethyl [(2R,3S)-3-amino-2-hydroxy-4- H52 ) )
phenylbutyljmethyl carbamate hydrochloride (C52)

Amine 53
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i [1,2,5]thiadi azepino[3,4,5- C=--,V"
hi ] i ndol e-9- car boxam de 2,2 di oxi de (E4) Chiral
WO 2009443N- [ (1 S, 2R) - 2- hydr oxy-1 ( phenyl net hyl e BEPL00DB004244
F O NHNQp (trifluoronethyl)phenyl]nethyl} a~ off
am no) propyl ]-1-nethyl-3,4- A3 C3 629.5 2.69
di hydro-1 H[1,2,5]thiadiazepino [3, 4, 5-hi] i ndo
Phegylthethylr [(2R 3Sk3ramind-2hydroRydi-ghanyibutyl] carbemake thydrochloride

(é ) 7-Ethyl-N-[(l S, 2R)-2-hydroxy-1

N DRI 38 b ey
(Hrherypebyayicar@nyiarminripronyligarbamats (H$3y(39. %97 675 mmol, 1
egiityid TeHFL(30b [dl) Radlredted diith 24N HOY solution in dioxan (40 ml, 160 mmol, 2.1

eégilv)? TE%E gd@ngﬁ@g &;ﬁ%ﬂ%@%fﬁﬁgﬁeﬁg%‘%qgr Cé R iHEX @ncentrated
"”z‘l%?yafHéf-ei'd eSSV e %n??&gw%ghfnym}?w [(2R3)
3tankin@R-tyidraxgdhghens batylicarpametethydrochisgidel(C58328. 10, 88%) as a
white 20/Rl Wit Aaazesd MHoths néxttégithiul furthel puficatsrhoxami de

2, 2/ gkgébgleogzrzgzt eN_saI It (E7))48 \(/\O 2|004/ 094430

PCT R) - 3- (Cycl ohexyl am no
Amlnyﬂﬁéﬁydﬁﬁ-ftﬁp%%{eéﬁ%rsﬁ opyl ] - 7- et hyl Yl, 3- ti) H
AGkhds- 64 dinae596 -WBoré - pHepgrdd dn JanHandlogAs @anBe7{o6that elescribed for

né1 2L i NisasliiaapBi A8 baprdpRate BG&protected amines for tert-butyl [(1S,2R)-
1hepel Pl SO ERa %—Eﬁvg{g@&yﬁéé_rggmgg ThisBrAdsed B am Helin
diopshies Wafeepkpgd :\y_itp(q equialens \gf -p<toluene sulphonic acid to give the tosic

atitlisars Ay tHeeptydigaam no] propyl }-1,3- HOH " d i
nmethyl-3,4-d i hyd ro- 1 H %1 A5 Cl17 611.7 2.99

Amine Precursor
(2R,3S)-3-Amino-1-{[(6-bromo-2-pyridinyl)methyl]lamino}-4-phenyl-2- H54
butanol (C54)

(2R,3S)-3-Amino-4-phenyl-1-({[1-(2,2,2-trifluoroethyl)-1H-pyrazol-4- H56
ylimethyl}amino)-2-butanol di-tosylate (C56)

5-({[(2R,3S)-3-Amino-2-hyd roxy-4-phenylbutyllamino}methyl)-N-methyl-
3-pyridinecarboxamide di-tosylate (C57) H57
(2R,3S)-3-Amino-1-[(2,2'-bipyridin-6-ylmethyl)amino]-4-phenyl-2-

butanol di-tosylate (C58) H58
(2R,3S)-3-Amino-1-{[(6-methyl-2-quinoxalinyl)methyl]lamino}-4-phenyi-

2-butanol di-tosylate (C59) H59
(2R,3S)-3-Amino-4-phenyl-1-[(3-quinolinylmethyl)amino]-2-butanol  di-

tosylate (C60) H60
(2R,38)-3-Amino-1-{[(6-methyl-2-pyridinyl)methyl]amino}-4-phenyl-2-

butanol di-tosylate (C61) H61
(2R,38)-3-Amino-1-{[(5-ethyl-3-thienyl)methyl]lamino}-4-phenyl-2- HE2
butanol di-tosylate (C62)
(2R,3S)-3-Amino-1-{[(5-methyl-2-pyrazinyl)methylJamino}-4-phenyl-2- H63
butanol di-hydrochloride (C63)
(2R,38)-3-Amino-1-{[(3-ethyl-5-isoxazolyl)methylJamino}-4-phenyl-2- H64
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[1,2,5]thiadi azepi no[ 3,4,5 hi]indol e-9-carboxam de
2,2- dioxide formate salt (E9) 7-Ethyl-N{(1
WE20Rp9R3hydroxy-1 - r ~ Chiral PCT/EP2004/004244
(phenyl nethyl)-3-[(1,1,5
tri met hyl hexyl ) am no] propyl }-1- nethyl -3, 4-di hydro-1
H kC__A3 C17 597 6 2. 88 [1 2 5]thiadiazepino[3,4.5
Hutdrioh disosyl@teqg6dhpxanm de 2, 2- di oxide formate salt| (E
/f [fé%bﬁh[ngh - ah%z@)oxﬁ 4%%89%}/1@ N'@YeloRbxyl-L-
émn%mld% I-\M-r Q IQ 'd%( 5)@1’ h\/l 1 HHi EFE am nn\ =1
(2RSRByAmizoHY](3, 4t jopddyclokexdamirtolU-heayled-hy@no.- | | H- HEG
(6865 657.5 2.81 [1,2,5]thiadiazepino[3,4,5 B
hi T ndol e 9 car boxam de 2, Z- dioxide fornate salt &Il
7- Et hyl - S 2R) 2- hydroxy | - Chita
F(rsﬁér@ylpnétf pleg{[3- NF" / HOHHI F p

(t rifluoromet hyI ) phenyl ] net hyl }
aRropyl ]-1-(phenylmethyl)- SOH 3,4-d i hyd ro- 1

7 t hi adi j 3,45
f\% nvﬁaaxe 89@5& TR LT T IR S
Rly1-bpnzyl-R-leydrrxy-3- (ﬁyuqefbﬂyy-@enqlamm)lﬂmopyl]-a[nﬁdei(m)
O (et hyl oxy) phenyl ] et hyl } anjAc A5 C4 633.6 2.64 1
- (phenyl net hyl ) propyl ]-1,3 d 3,4-dih dro-1 H H
49 WO 2004/ 094430 PCT/ EP2044/
1,2,

H65

hi -

5
di oxi de formate sayt" E &

[
2,
S R) - 2- hydr oxy- 3- Chi

2.
, 2

HN

To a solution of 7-ethyl-2-oxo0-1,2,3,4-tetrahydro-[1,4]diazepino[3,2,1-hilindole-9-
carboxylic acid (A1) (31 mg, 0.12 mmol, 1 equiv) in DMF (2 ml) and CH.Cl, (8 ml) at
room temperature was added (2R,38)—3-amiho-1-(3—methoxy—benzylamino)—4-phenyl-
butan-2-ol di-tosylate (C2) (77 mg, 0,12 mmol, 1 equiv), 1-(3-dimethylaminopropyl)-3-
ethyl-carbodiimide hydrochloride (28 mg, 0.15 mmol, 1.2 equiv), 1-hydroxybenzotriazole
hydrate (22 mg, 0.15 mmol, 1.2 equiv) and 4-ethylmorpholine (34 ul, 0.27 mmol, 2.2
equiv). The resulting mixture was stirred for 4 h then a saturated aqueous NaHCO;
solution (10 ml) was added. The resulting mixture was vigorously stirred for 20 min. The
layers were separated through an hydrophobic frit and the organic phase was
concentrated in vacuo. The residue was purified by trituration with Et,O to yield 7-ethyl-
2-o0x0-1,2,3,4-tetrahydro-[1,4]diazepino[3,2,1-hiindole-9-carboxylic  acid  [(1S,2R)-1-
benzyl-2-hydroxy-3-(3-methoxy-benzylamino)-propyl]-amide (E1) as a white solid (43.5
mg, 67 %). [M+H]* = 541.5, RT = 2.51 min.

Examples 2-88 (E2-E88)
Examples 2-88 were obtained in an analogous manner to the procedure described for
Example 1 using the appropriate acid and the appropriate amine:

Example Struct +
xamp cire Acid | Amine | verp | RT
(min)
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(et hyl oxy) phenyl ] et hyl } am no) -
1- (phenyl net hyl ) propyl]-1-nmethyl- A3 C4 619.6 2.6
W@ 2eb4addagadr o- 1 H [ 1, 2, 5]t hi adi azepi no[ 3, 4, 5- PCT/EP2004/004244
hi ]i ndol e-9-car boxam de 2, 2- di oxide formate salt
(E14) 7-Ethyl-N-[(l S, 2R -3-{[(] -ethyl- Chiral 1

H pyrazol -4-yl)nethyllamino}-2- ¢, =9 S \ N N-
7- Eththq(@(m%’)l—z ﬁpdn@ Biret ‘ i

o 3o

aminoy{(phemyimeti PR ami rmate|salt 15
3,4-ditgdErtid - N-[ (1 S, 2R) A2 | C2 577.4 | 2.52

[1 25]%&0/&2@5@5[34451)neth |}agjHo}-2 0 SAN H H 1 +N

/g yl methyl ) propyl]- ~N Ch
h’]'“d°sp§° E)E’éé?rﬁé?gbg% dihydro-1 H AS C18 593.6 p.43 0
dioxidg éﬁzé 5]t hiadiazeping[3 4 5 hilindole-9-carbpxani de

7-EthyRNA(1 2 R)2-Hedrbry-Bat ¢ sal t ( 7-Ethyll- N[ (L

({13~ tr@%& ﬁh@bﬁ@(ﬁﬁ IChl ral et hyl et hyT) ami no] 11
aminos} e’mi i 3] C25 513" 5d 2!

1-mettfy32- @ﬂleﬁO-édﬁ-azepl no[ 3, hi ]i ndol e- 9-A8ar bp%adni dg 591.4 | 2.6

[1,2,5]thizdtiazebinofdi Q31 de forjrqg_gi‘gyh,s (E17) 74Ethyl N (I
i

hl]lﬂdO%—%—&fb%X%ﬁi 3. (t(Etrahydro 2H o DN H 1

dioxide, E=3An d-ylanmino)propyll-1- ~ OH nethyll-3 4-Hi hydro-1

7-EthyHN-[(1 SSBRICABy&B8y-8- 2] 28 [ 1, 2,5] t hi adi dzepi np[ 3, 4, 5 OH
([3-(rRkIdXIPhensnsanfipxami de 2, 2(dioxi de, formate| sal t K18

[o] N

ammo?? (phenylmethyl)propyl]- o
1-phenyl-3,4-dihydro-1H- QN A4 C2 653.3 | 2.85

[1,2,5]thiadiazepino[3,4,5- =~
hilindole-9-carboxamide 2,2-
dioxide (E4)

7-Ethyl-N-[(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-({[3- N L Uk:
(trifluoromethyl)phenyl]methyl} °SK/E%(LH [
amino)propyl]-1-methyl-3,4- =
dihydro-1H-[1,2,5]thiadiazepino [

[3,4,5-hilindole-9-carboxamide
2,2-dioxide formate salt (E5)

A3 C3 629.5 | 2.69

7-Ethyl-N-[(1S,2R)-2-hydroxy-1-
(phenylmethyt)-3-({[3- f“CN ﬁj;?);«@)g .
(trifluoromethyl)phenyljmethyl} _
amino)propyl}-1,3-dimethyl-3,4- 0 A5 C3 643.5 | 2.78
dihydro-1H-[1,2,5]thiadiazepino >
[3,4,5-hilindole-9-carboxamide
2,2-dioxide formate salt (E6)

N-[(1S,2R)-3-(Cyclohexylamino)-

2-hydroxy-1- |
(phenylmethyl)propyl]-7-ethyl-1- 3”@” & ”O

T
methyl-3,4-dihydro-1H-

[1,2,5]thiadiazepino[3,4,5- E
hilindole-9-carboxamide 2,2~
dioxide formate salt (E7)

A3 C1 553.5 | 2.42
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WD 2004/ 094430 PCT/ EP2004/ 004244 Ol *

S, 2R) - 3- (Cycl opr opyl am no) 2- hydroxy; 1- N

W@ pivernygd4pet hyl ) pr opyl
met hyl

-3,4-di hydro-1 H

]-7-ethyl - -

N[ (1

H H H PCI/EP2004/004244

- A3 C26 511.5 2.26

[1, 2, 5] thiadi azepi no[ 3, 4,5 hilindol e-9-carboxam de

2,2- (H dioxide formate salt F19 / \ Chlra
N-[(1SP2RBt hQycldhbyllaindR) 4 2- hydr oxy-
2-hydr )%hqsnyl msthyl) 3- (tjtrahydr ran-4- famno|ro |

1 H N thyl, -1 H 0 A7 Ci15

(phenygmathylpronyll- 71eihy%1§n epi wo[“@':- SCH
dimetHtyi-3 4riifnides-9 He ar boxan 2 dioxide forAifate|&dlt (E3%)6 | 2.61
[125]ﬂname(2@brna[34157 Dlsettylt N;][((Jl1 S, 2R 2 Hydroxy 1
h/]mdo &%ﬁg&% no§ ﬁ)so:);ll}/ r304 o'" H{H N di hydro-{1H
lede%@rmt&%ﬁd )2 36 _[|1, 2 5]thiadiazepino[3,4]/5- OH
7Ethth}{(‘r812R)a24hydmijxam de 2,2 xi de’ fqrmate salt ((E21)
(phenyim £B) - 2- Hyd ox;i-S [+( w
t“met %ﬁy ]/kl thyf-7- H H|H
dlmet ﬁedlmdlr@:ﬂ 1) - 3 4-d| hydro-1 H N A9 |&5 52818 2.|4411.7 | 2.99
o S]f”a&a@b‘”bm‘“ﬁazfﬁl BRI TH RN M
h_l]m,d(% %ﬁfrbg% ?Held';'e%exyl am no)- /-\ C%}i ral[( 2- hydroxy-1- '@
ledegﬂQ@!ﬁE@@ﬁt%@qw; Propyl - 1- et hyl - I--I o4 H
7Ethﬁ(ril—g‘e$§i&) @mgwo)(y-a,-4 <[:|| hydro- H- A €1 567.5 2.67
phenyirhethyRBLM, # Lazepi no[ 3
trlmetftykfl?l?amfo propyﬁr boxa Hg hdﬁ%»ﬂ\é‘ flormat € salt
methyl-3,4-dihydro-1H- A3 Cc17 597.6 | 2.88
[1,2,5)thiadiazepinof3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E10)
7-Ethyl-N-[(18,2R)-2-hydroxy-3- 8 ‘
({1-methyl-1-[3- | i, ) §
(trifluoromethyl)phenyljethyl} @L o A<©/k
amino)-1-(phenylmethyl) propyl]- T,
1-methyl-3,4-dihydro-1H- A3 5 657.5 | 2.81
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E11)
7-Ethyl-N-[(1S,2R)-2-hydroxy-1- Q 8
(phenylmethyh)-3-({[3- o
(trifluoromethyl)phenyl]methyl} =4 gﬁ \©)<
amino)propyl]-1-(phenylmethyl)-
3 ,4-dihydro-1H- A6 C3 705.5 | 3.02
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E12)
7-Ethyl-N-[(1S,2R)-2-hydroxy-3-
({1-methyl-1-[3- Ll
(methyloxy)phenyljethyl}amino)- /ngai L k(j\ A5 | c4 633.6 | 2.64
1-(phenylmethyl)propyl]-1,3- = i
dimethyl-3,4-dihydro-1H- o




N[(1 S, 2R) -3-(Cycl opropyl am no)- Chiral
- CGap S_N (phenyl nethyl) propyl]-1-nethyl

2- hydr oxy-1

-7- H OH

H(1

WO pwitiogdast hyl ) -3,4-d i hyd ro- 1 H - A9 C26 SEGI/EPDINGI4244

[1 ,2,5]thiadiazepino[3,4,5 OH

h, 11 ndol e-9-carboxam de 2,2 dioxide formate salt (E24)

51 WD 2004/ 094430 PCT/EP2004/ 004244 _N-T(1 S,

[1,2,5]ARdiaZepid[308y- 1 - chlfel
h/]lndofeD@%Q%&QEr‘l% I2)23 (téﬁtrahydro-ZH- =s
propyl]-1-

dioxid f h\/l et-hyl) AG-—C15 56952 39
7- EthybINlr[yIderRlZ HydrOX)[ 3— 5] t hi adi\azepi no[c:h’:!r 4,5-
(1- meh1 qqgﬁie 9- ca;%oxawn@e Zozjiél X|qSC;?rnata ilaltd
(meth %Qr’ I%lgﬁ? Q]m '@* -t roi -
1- (pheayima)yl)uatqppi et hy! ) propyl fio, OMHliaz | c4 6196 | 2.6
3,4-dinyeret Ayl - 7- (1- mst hyI ethyl)-3,4- A9 C2(605.5(2.66
1,251 é% Bmé[:;H_; 50H [ 1, 2, 5] t hi adi azepi no[ 3, 4, 5-
hﬂMdol %ﬁ%boxanlde 2,2- dioxide flormate salt

R) - 31 (Cycl ohexyl am no)4 Chlra
de@eﬁdﬁv@E 4@34) (phenyl methyl )propyl]-1, 7-diethyl-| = ~
7-Ethyl- Nkr(zfzflz}@{@ -4thgk-hy dir o- 411 EF S|S%Z LI5 2.5 |
o BB oo
hydroxg- 1o RnepyImEHERIPPYIT-. | (phepyl met'hyl )33-[(2, 2, - 1-31S_N
1-mettlyl-B,4tdiyidradibet hyl ) am noJ'propyl }-1- H| 4B of C18 579.6 | 2.34
[1 25]mpgdliagb Bo;4lshydro-1 H A3 023k553 4 2.8 B .
hilindo %car ;(ermdélﬁepl nﬁ)[s 4,5 h/]indol e- q) car boxam dqa
dioxide formate salt (E15)
7-Ethyl-N-[(1S,2R)-3-{[(1-ethyl- g
1H-pyrazol-4-yl)methyllamino}-2- | 3.4 1 .
hydroxy-1-(phenylmethyl)propyl]- —&Ng” o N“ﬁg
1,3-dimethyl-3,4-dihydro-1H- - . A5 c18 593.6 | 2.43
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E16)
7-Ethyl-N-[(1S,2R)-2-hydroxy-3-
[(1-methylethyl)amino]-1- ‘ /8
(phenylmethyl)propyl]-1-methyi- Oy N N u—<
3,4-dihydro-1H- °Q§l > A3 | C25 | 5135 | 228
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2- EOH
dioxide formate salt (E17)
7-Ethyl-N-[(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-(tetrahydro-2H- | § | i Jg 9
pyran-4-ylamino)propyl]-1- g” L g
methyl-3,4-dihydro-1H- = A3 C15 555.6 | 2.28
[1,2,5]thiadiazepino[3,4,5- 1
hijindole-9-carboxamide 2,2- o
dioxide formate salt (E18)
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di oxi de formate salt (E28) 7-Ethyl-N[(1
S, 2R) - 2-hydroxy-3- Chlra [(2,2,3,3,3- ds N- ~F F
w@eowadd4aor opr opyl )am no]-1- " F F PCT/EP2004/004244
(phenyl net hyl)propyl] 1-met hyl - A3 C27 603.4 2.95
3,4-di hydro-1 H [1,2,5]thiadi azepi no[ 3, 4, 5-"
r salt_( E29)

hilindol e-9-carboxami de 2 2 di oxi de fqrme
N-[(1ssm)wc3@mtmmm)ww EP2004/ oo F—[(l 5, 2R) - 3-
ghydr 4a [(Cyclopropyl Iangetrhyl) m

OH H 7-ethyll-1
ehenyiiethiroRy P i o 5 2 28
methylf?, 42“*'@[%1/&@“ azepin , A3 C26 511.5 | 2.26
[1,2,5]thiddiazdpinef394,6-ar boxam de 2,2 di oxi de fornate|salt JEBO)

indopbbheSyaBielrd (3 i ra NCI;II orophenyl) met byl -3 £ 0
r no - I oXypro - e -
dioxide %ﬂﬂtePsaﬂR¥1@ILAQ CR8 545.2 ’2% Q)lleiE}/m-L1 H Y

~g o= AN T A LIS A

2.
7-Ethy[- N-[(ZISGZIRHL’ -adraxefi no[ 3, 4,5- 0 i lindol e-9-car boxcgm de
h éth tediaf r@EZHO"IBTe aj t (E3 [(1S 2R -1-](3-
(prae:ﬁn (pcg& ?id 1) met hyw o e>LyI am Eo)-Z- H
Py H-y i @ <opy|] et vl 4" H A3| C39 587. 5
methylgthyh-3, dl&\y@!rOh Wéro-1 HJ\f 5]th| adi azefi’no[ BC455- | 3§3.5 | 2.41
[1,2,5]thiddiazdpinef3%,6ar boxali de 2,2 di oxi de, formate|salt (E32)

hilindol-9-Chrbexabe 2 3- Chira

[ or ophenyL ) et hyl | - 2- hydr oxy-
dioxide BB gyTX\, e Ay roxyu -

1-(pheBylfethyt)yad tetrahytiro-

2H-pyran-4-ylamino)propyl}-3,4- o/z/ = e
dihydro-1H- A8 C15 569.5 | 2.36

[1,2,5]thiadiazepino[3,4,5- f
hilindole-9-carboxamide 2,2-
dioxide formate salt (E21)

1,7-Digthyirh- Hb&@ﬁ%@?@rmya hyI gf‘-' A3]C40 5B9.4 2,34

N-[(1S,2R)-2-Hydroxy-3-[(1-
methylethyl)amino]-1- 9/ o
(phenylmethylpropyil-1-methyl-7- | (" T, i
(1-methylethy!)-3,4-dihydro-1H- (- A9 | C25 527.5 | 2.47
[1,2,5]thiadiazepino[3,4,5- T |
hilindole-9-carboxamide 2,2- °
dioxide formate salt (E22)

N-[(1S,2R)-3-(Cyclohexylamino)- Chira
2-hydroxy-1- 0

(phenylmethyl)propyl]-1-methyl-7-
(1-methylethyl)-3,4-dihydro-1H- = A9 C1 567.5 | 2.67
[1,2,5]thiadiazepino[3,4,5- 1§
hilindole-9-carboxamide 2,2-
dioxide formate salt (E23)

OH

N

(phenylmethyl)propyl]-1-methyl-7- "o
(1-methylethyl)-3,4-dihydro-1H- = A9 C26 525.5 | 2.46
[1,2,5]thiadiazepinof3,4,5- T,
hilindole-9-carboxamide 2,2-
dioxide formate salt (E24)

N-[(1S,2R)-3~(Cyclopropylamino)- hea
2-hydroxy-1- y, .
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[1, 2, 5] thiadi azepi no[ 3, 4,5- OH
hi | i ndol e-9-car boxam de 2,2 dioxide formate salt (E33)
(Cycl opr opyl am no) - 1- PCBEP2004/004244

wOoRquD9B3PR) -3- F Chira
fl uor ophenyl ) net hyl ] - 2-
hydr oxypr opyl } - 7- et hyl -

O s-
1 -nethyl-

tN N-<

OH A3 C41 529.4 2. 26

3, 4-dihydro-1 H[1 2 5]thiadiazepi rgmnl[ 4 5 (H
N—[(1812/¥)|-Z+ngt!&>x9-1€ar boxari de 2,2 di{gki de format e [sal t (|E34)
(phen ?neW)%Qﬁ dé}.%ﬂpo?@HP(‘g{“/PZO 4 oo/gz/m 7-Ethyl - N-[ (1
pyran-; P}Pé%/ 3. (tetr dro-ﬂ*HFo 4/0F, -
methyp hmezlhmtbyﬁ adypropyl 1-17(2,2,2- ISNHHC 5605 | 239
dihydrbrtiH-| uor oet hyl ) - 3, 4di hydr o- 1 ng N H ATY c15 @53, 4 :

kt hi adi azepi no[ 3, 4
[125] '1 azﬁfno?egz? boxam de 2,2- " dioxide forH{ate sglt
hilindgig= 'R) 3-( Cycl ohexyl ani no)-| /
dlox1da_fq’rr(nata‘$a.lldeéI§henvl)rret hyl]-2- [/ ~
N{(@‘Q@tpn @,roggpgt 1[37 etryl L-nmetiyl - /S™ H" NO
othita 3|C42 571 2 51 .
(m cly (!I1 g\zepl no[ 3, 4,)5+% I'ndgl e- 9- ¢ar boxani de
amino 1épfaﬁwkn%¢ayl} PeRYdl-e |sal E36) 7-Ethyl|-N-[ (1
1-metty)-ZR) -miethyiSthyl)-3E- f | uoro henyI‘eret hyl ]{- 2- hydr oxy- 3
dlhydr§°rl-l-\| (tetrahydro-ZH- pyran-4. N " H- |A9 ~|C2° 7 6055 | 2.66
125 ay noF) 1m=thy| 3,4 A3 C43 573.4 2/33
[ ]%]i [ 2, 5] thi adi azepi no[ 3, 4, 5-| OH
hilindofg- ?1Cﬁdl§’l><ém L2boxami de 2,2 di oxide formate|salt (E37)
dioxidd\fofrhateSaRRE268) ( Cycl phexyl ami no) - F
N-(1S,2R)-3-(Cyclohexylamino)-
2-hydroxy-1-
(phenylmethyl)propyl]-1,7-diethyl- o’/ _O
3,4-dihydro-1H- A8 C1 567.5 | 2.55
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E27)
7-Ethyl-N-{(1S,2R)-2-hydroxy-1- “
(phenylmethyl)-3-[(2,2,2- o3 .
=g

trifluoroethyl)amino]propyl}-1- <\ N I ﬁ/?(p
methyl-3,4-dihydro-1H- — A3 Cc23 5534 | 2.8
[1,2,5]thiadiazepino[3,4,5- 1
hilindole-9-carboxamide 2,2- OH
dioxide formate salt (E28)
7-Ethyl-N-[(18,2R)-2-hydroxy-3-
[(2!2!3!3’3_ Oy // |
pentafluoropropyl)amino]-1- \{@JL ”ﬂ%
(phenylmethyl)propyi]-1-methyl-
3,4-dihydro-1H- . A3 | C27 | 6034 | 2.95
[1,2,5]thiadiazepino[3,4,5- o
hilindole-9-carboxamide 2,2-
dioxide formate salt (E29)
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1-[ (3, 5-difluorophenyl)nethyl] - 2-

hydr oxypr opyl } - 7- et hyl

-1 -nmethyl -

W@2eb4@ddagdro-1 H H H A3 C45 589.4 2.65 _
[1, 2, 5] thiadi azepi no[ 3, 4,5 h/]indol e-9-carboxam de

2, 2-

r(Q 5 difluor

O=SLN ONHF NC

PCT/EP2004/004244

cOH dioxide formate salt (E38) N{(1 S,2R)-3- F

———h—(Cyclopropylam ng
N-[(182R)-3¢ N H N hydr oX
[(Cycl&:ﬂ’épﬁﬁ%tﬁyl)gm% 23, 4-

hydropt fof E@%ﬁm@@&ﬂ‘
7- ethy{-tﬁ@? B, 44y o1 o

[1,2,5]8)i@zepino3;4/50but y|
hl]lnd(ﬂ@b%?ﬂdiﬁﬁm@i propYil

dioxaf Brifle ShtEably 4o 1

-1
7

ypropyl }-
le‘lydro 1

[a " Hon (ng de for

1430 CT/ EPZOOQ/ 004
amino) -~ 2- hydrlgxy-|I -
]-7-ethyl-1 - =s-"
" OH A3 C34
hi}indohe~

Chl

t hyl -

T oaT

N-[(1S2R)-1-HBoxi de ( E4O)

Chlordpherylpedthy]-3am no] - 2

hyl ) pr opyl
(CVCIOé@B%Q%k 2 yl) 5175
nydrorspronyletageme i |
3,4-difyBrtyH- N[ (1 S, 2R) -
[1,2 5]%3‘6%2@)6%@4 ghydr o]
hilindoYd- -%Q} 3 roxXy L
d|0X|dq,&rma esa AE ydr gy

-et hyl -
H A3 C37 583 o)

A

I

32

ate sg

1

phnnyl ) et hyl ] -2
- met hy

aH A3

|t
525.5

2.28

li hydr g
ino[ 3, 4, 5-

Rlg Sdl fy50

-1

2.33

N-[(1S[2R)21 B3+ hi adi azepi N
Chlorophényl)methyl]-3-
(cyclohexylamino)-2-
hydroxypropyl]-7-ethyl-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E32)

[ 3,4,5 hi

jggl e-9-carb
o'

A3

C39

bxam de

587.5

2.53

N-[(18,2R)-1-[(3~
Chlorophenyl)methyl]-2-hydroxy-
3-(tetrahydro-2H-pyran-4-
ylamino)propyl]-7-ethyl-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E33)

N

oL ﬁ
( gﬂ P
A3

OH

C40

589.4

2.34

N-{(1S,2R)-3-
(Cyclopropylamino)-1-{(3-
fluorophenyl)methyl]-2-
hydroxypropyl}-7-ethyl-1-methyi-
3,4-dihydro-1H-
[1,2,5]thiadiazepino]3,4,5-
hilindole-9-carboxamide 2,2-

Chiral
F
0\\é? IL
— N
N <
OH

A3

dioxide formate salt (E34)

C41

529.4

2.26
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di oxi de (E42) N-[(1S,2R)-3-[(1,1- / \ Onl

Di et hyl et hyl ) am no]
WO ¢homuBoret hyl ) pr opyl
1- net hyl

-2-hydroxy- 1

]-7-ethyl -

H H

PCT/EP2004/004244
-3,4-di hydro-1 H OH + A3 C35 527.6 2.41

[1, 2,5]thiadiazepi no[ 3,4,5 hQ ndol e-9-car boxam de 2, 2-

di-oxi-de (l:/l'l\ I\Lr(|

Q

’)D\ - Ll—l\/dtm(\/ 1-.

Chi

(ONON=

7-Ethyl phEhSRRBRHWICKS-1E{ [
(phen{(lhfeltrwl)l-@(t@ﬂm yd-2Rhe

pyran-4- h%?%bphu- _(9;§ gyl

tnfluoqqie]hyﬁﬁd} émgdr@a?"box ar
[1,2, 55220 ®13,884430 PCT/

h/]lndoc{é%@arﬁ’bx@\Wdé ohexyl a

propyl|] -

ledeé?qrm eéfaﬁ{@%i\,m o-l

7 epi

P2004/ 004244
~h 2-h
1- et hyl -7-
HI1 2 5lthi

4- | C3 643.4 2.
5 Crel

9[”3
21 2 di oxi de f o AVHR e

88
E623.4

2.45

N-{(1$:2R)- é@@y@o@xwamm;am

1-[(3-flusfépheVijrhdthyd-2R) - 2-

3:A-ditydrnt = 7 pr opyl - 3, 4-
(1,2 5][Ma<ﬂa2§]3trim[3aﬂ6azep| no

hilinddié-bldasix8mRteCapHOX alTﬂ d

ledeé\l?Jngw tq saﬁtgé”) { [ (l

hydrogg(@swgm ref o T

de 2, 2-

[3, 4,

{ oxi-de

salt (

571.5

E46)

2.51

¢ SR Hghonyl o
fluoroghengirhgthy(}- Q{Mggnlrmgiz/-gﬁ |
(tetrahgh '[Olzf% ?r]a %e gor malto e
ylamlno)propy me

dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E37)

7Ethyﬂ§/ et fiyd

42,47

boxam

C43

de

573.4

2.33

N-{(1S,2R)-3-(Cyclohexylamino)-
1-[(3,5-difluorophenyl)methyi]-2-
hydroxypropyl}-7-ethyl-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E38)

A3

C45

589.4

2.65

N-{(1S,2R)-3-
(Cyclopropylamino)-1-[(3,5-
difluorophenyl)methyl]-2-
hydroxypropyl}-7-ethyl-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E39)

A3

C44

547.3

2.44
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1-Ethyl -N-[ (I S, 2R) - 2- hydroxy-1| -
(phenyl net hyl ) - 3- ({[ 3- i HH

W@ taoitfod4460 onet hyl ) phenyl ] net hyl }am H PCT/EP2004/004244
i no) propyl ]-7-propyl -3, 4-di hydro- Al2 C3 657.4 2.94 1
H[1,2,5]thiadiazepino[3,4,5 0

R hf‘lfﬂA_Q carboxamide 2 _2- dioxide formate salt

N-[(18, BRB3-(SydIghLt@aPRp)-3-|( Oycl ohexyl &myno) -] Ch
2-hydisxydr oxy-1- - _N (phenyl met hyl Ypfopy! [ - 1- etthyl - 7-| ~N

Ib-I opyl-3 4- i Hydr of 1 [H
(phe”thTeﬁhgngﬁ)P’@g eg%ém ng 9%4 A2 JOV581, 4 2. 173
methyl 31 ¢isire~16- car boxari d 272 di oxXl de for/l’ﬁate 4
[1 25ﬁ|ﬁad/r&ezm4$ @;54430 PO/ EPTH

(
4/ 004244 1- Ethyli- N-[ (1
h/]lndo?’e-@@arl?o@ -1 -

r—

E£95.3 | 2.38

Q

Q-

[ met I 3-(tgtrahydro-2H Nl\N'v
dioxid Q E&y/lrr\ell ayn Z\n\ ns npyl ] y P nn\/l - A dihydro-1 H
7-Ethyhpl(C3.8R583(24 2. 49 [1, 2, 5] thi azep| o[ 3,4,5
fluoroéthylhamaiabie2-Ay. d}gk}bqnxar%g\e,(z 2% di ong? flormat ¢ salt
¥y H™ hyI - Ch| 1
phenﬁ%%&érqﬁ&lﬂ-)f T%thr@t hyl ] %io} 2-"N hydroxy-1
3.4-dihydidrd iy | met hy! ) pr opy! ] ropyl|-A8 4- ¢iG3/dr d- 217.5 | 2.16

[1,2,5]HhiadidZplnE3,687. 4 2. 53 [1 2 5]th| di azepi no[ 3, 4, 5

hilinddié-bloaekyx8mecApboxaryi de - di oxi de for T‘Bt e sdlt
dioxichfrbie b ElTR 2R - 1 | <§ 50 .F o r

N'[(13f%)r%i@r23 (tetrahydr Q HH-C
DimetHyitgtrahydro-Lpkmpan-H- 7- 6 591,3 2. 41
yDamifBiIMdraxyAr-di hydro-1 epi no| 3, 4, 5-

rmate|{salt (|E52)

(phen EEWﬁPrOW' ?a%g’?i A3 |c37 | 5835 | 244

methyk-3.2-digrr§Hoxy) et hyI
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide (E42)

Chij

N-[(18,2R)-3-[(1,1-
Dimethylethyl)amino]-2-hydroxy- o |
1-(phenylmethyl)propyl]-7-ethyl- | o=s— y H_ ‘ |
1-methyl-3,4-dihydro-1H- C on A3 C35 527.6 | 2.41
[1,2,5]thiadiazepino[3,4,5- =

hilindole-9-carboxamide 2,2-
dioxide (E43)

N-[(1S,2R)-2-Hydroxy-1- o
(phenylmethyl)-3-({[3- ofl NJ;EJ;AQ/&F
(trifluoromethyl)phenyllmethyl}am <\
ino)propyl]-1-methyl-7-propyl-3,4-
dihydro-1H- t
[1,2,5]thiadiazepino[3,4,5~
hilindole-9-carboxamide 2,2-
dioxide formate salt (E44)

A1 C3 643.4 | 2.88
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(phenyl nmet hyl ) propyl ] - 1- net hyl -

%_II

3,4-di hydro-1 H A3 C19 529.5 2.28 _
WO 2002/0%448hi adi azepi no[ 3, 4,5 hl ]i ndol e- 9- car boxBOi/@R2004/004244

HHH'S

2,2- O dioxide formate salt (E53) 7-Ethyl-N[(1
SZR) 3 / \ (ethylamno) 2-hydroxy-1 hen Inmeth | ro
v] uuLAA.C?'F/drnll—Ll—l 3

N-(1%:26) afé@ycﬁo@xslaf'f{"lo)z 5] t hi adi az -@‘ 34,5
2-hydioxy4i1ndol e- 9- car boxani g;!aN/Z, , ) Oldrgi;ormate sial t
renre gﬁ%ﬁg@%ﬁg 4430 FCT! EPagodrooazs
pmpy thyl pr0py|]am o}-1 (phenyll a11 |1 2674 | 2.66
[1, 25] mgzepmoﬁ)yﬁ} metlhyl - & H H H 3, 4-|di hydrlo-1 H| A
hl]lnddB@_cﬁ&Yoxénﬂde@Z-b[ ol g]et gi gdi ?]aepijrgg(ﬁdg’ f50r mat e dlal t
o DR o3 |
N-[<1siﬁé}§§r§é@;ﬁﬁafﬁ§a}'§i' | 29°|527.5(2.5
(Phenyirhethy B3 (e teethy dpegHi-n i AdBI Et ﬁ lcallr\tJE»((zi\m' de
pyran-4- y?amlﬁ? prédyRXi- de[llf o e ()2/_ AN
et S DA 3 (2ot
1 25%] iasjareBneld 4.6 OH A3 A11 1 569.4 | 2.43
h/]lndoﬂe]:Q-Zaﬂn]okb)mH@m-epi nol[ 3, 4 Eé 2.R [ e (Q/;:IQZ)CZLtb 3|xgm gg) /
d'°x'de\2f°§ma‘%'_%§'é >2§/Ei7) Ni L(hényl’ rre% hyl ) pr opyIO] 7t et hyl 41-

=S -N" "IOHH nethyl-3,4-di hydro-1 OH A3 [C36
N-[(15 23833 @4 -BRy1-1 H- o
pyrazol-4-yl)methyllamino}-2- ot ) o~
hydroxy-1-(phenylmethyl)propyl]- &\%J\ T ”/\E»\i
1-methyl-7-propyl-3,4-dihydro- =
1H-[1,2,5]thiadiazepino[3,4,5- Al c18 0934 | 247
hilindole-9-carboxamide 2,2-
dioxide formate salt (E47) E
1-Ethyl-N-[(18,2R)-2-hydroxy-1- °
(phenylmethyl)-3-({[3- T HJ:E);ULFF
(trifluoromethyl)phenyl]methyl}am ™ *
ino)propyl]-7-propyl-3,4-dihydro- A12 C3 657.4 | 2.94
1H-[1,2,5]thiadiazepino[3,4,5- (}
hilindole-9-carboxamide 2,2- )
dioxide formate salt (E48)
N-[(1S,2R)-3-(Cyclohexylamino)-
2-hydroxy-1- O_;’,N/_ /(9 /O
(phenylmethyl)propyl]-1-ethyl-7-
propyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5- A1z | C1 581.4 | 2.73
hilindole-9-carboxamide 2,2-
dioxide formate salt (E49)
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[1,2,5]thiadi azepi no[ 3,4,5 hi]indol e-9-carboxam de
2,2- dioxide (E58) 7-Ethyl-N-[(1 S, 2R)-2-hydroxy-3- /
WO ¢v4et4by | propyl ) am no] - 1- PCT/EP2004/004244
(phenyl net hyl ) propyl]-1-methyl- =S-" " " 3,4-dih
dro-1 HY OH A3 C33 527.3 2.42

FL’) L'.'Iflm adi n7nn| ner 4.5 hl'llJ':]_dn!Q Q- carbhoxam de

1Eth)2-’\EE(1&28%2d1¥dEE£9-1h 7-Et hyl - S, 7R - 2- hydr oxy- 1
(phenf(llﬁié&molm&tmﬂy)iro'-"ZHAf ~ g (pro yl a ggpropyl ]141-nmet hyl -

pyran-Q—: 'é‘ gpﬁ’ﬁ nc[3 i St

t& 2 hi ]9 ndol e-|9- car hoxani de
3,4-dibydso-1gr oxi de (E60) 58 004/ 094430 RGH{EP2Q04/ 0042444 | 5 49

[125]7h|®|agdpm{qu S, 2R) -{2- hydroxy- 3- Chi

hilinddié-6JBtsokamRicy bpr opyl ] am no}-1- g~
1-1-methyl- -( _N/HOHHN r4

st FRFRIREED) B RS a1 557, 3 2. 22 - _r

1N
T QT ul_\, it

1- Ethy}/\/z[m Qjﬁla)cﬁd[@ -etho't) F

1H-pyRizbH-419ly ety nmias)-po]
hydro>( hgﬁ%ﬂg EW&?@J/ ! ‘SH HF
7-propy i azepi nc' DKABi de 607.4 | 2.53

dr oxy- 1

br opy!l }- 1-
61.6 2.6

[1,2 5]m|®4az¢pm[3dfb5( E62) 1
hilinddigb-eastoxahlee! 2,2-3- <

t hyl
oo el &8Pz epi ol

N—[(1SrERL)'-ﬂR§B.e O-car boxai sat t(E63)

Difluorophenyl)methyl]-2- )
hydroxy-3-(tetrahydro-2H-pyran- | o= ”

4-ylamino)propyl]-7-ethyl-1-

methyl-3,4-dihydro-1H- A3 C46 9913 | 241
[1,2,5]thiadiazepino[3,4,5-

hilindole-9-carboxamide 2,2-
dioxide formate salt (E52)

m._O

7-Ethyl-N-[(1S,2R)-2-hydroxy-3- i
{[2-(methyloxy)ethylJamino}-1- o 0 /8
(phenylmethyl)propyl]-1-methyi- H
3,4-dihydro-1H- N A3 C19 529.5 | 2.28
[1,2,5]thiadiazepino[3,4,5- T
hilindole-9-carboxamide 2,2-
dioxide formate salt (E53)

7-Ethyl-N-[(1S,2R)-3- )
(ethylamino)-2-hydroxy-1- o

o]
(phenylmethyl)propyl]-1-methyl- | §-% . N

3 4-dihydro-1H- C T A3 |C20 | 4905 | 23
[1,2,5]thiadiazepino[3,4,5- =
hilindole-9-carboxamide 2,2- ?I\OH

dioxide formate salt (E54)
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7- Et hyl
C=10,

“N{(] S, 2R)-

woreaohph443) 4- di hydro-1 H N -

2- hydr oxy- 1-

-N pyridi nyl met hyl )am no] propyl }-1- |
OH A3 Cl1 562. 6 2PEHEP2004/004244

(phenyl net hyl ) -3-[(2-

HHN

[1, 2, 5]t hi adi azepi no[ 3, 4,5 hQ ndol e-9-car boxam de

2,2-H dioxide formate salt (E64) 7-Ethyl
(phenylmethyl)-3-T(4- Qg N

Q ’)D\_’) h\/drm(\/ 1_-

- N

{(!

7-Ethyb-i(85,8R)-2ettydgdxyai rjo] propyl }-4-Ye H " H I N
{I(1S)MEhBH Pt Sngsly 0- 1 H- N A3 562. 6/ 2. 35
e A e 5 2
| xam de i oki tle formate |salt (|E6G5)

i A -N[(1 S, 2R) -|2- oxy-3- chi® |A3 C30 527.5 | 2.42
[1,2,5Hiadiptepmo %45y | ) am rjo] - 1- ;AS égzcgg'¥l5n§t gyIE)Arpr opy|l ] -1
hlind g8 oxag'ﬂi zeg: Ezt[jr3041?- cH hQ ndgl e- 9- c)ar boxgm de
dioxids fdsmgy L(% gi matelsalt (E66) 59 WO 2004/ 094430
N1 SZRF EBOPandei244  1- Et hyl - N- S, 2R)}- 2- hydir oxy- 1-
hydroXyP h@pﬂéh?lg’{éﬂWI [-(()E< 3-§? o -N F /H\ﬁ‘\" HF
7-ethyt et 35'%‘{8 By hy%-OHS "4-di Hyss o- 10do A3 EB75 | 25
[, 25]&@'%"’?‘@ 1 2 5] t hi a zepi no[ 8, 4, 8
hilinddie- p+cadmlxem9iecaﬁboxam de 2,2- dioxi de flormat ¢ salt
dioxidé fefrhhte saitfEBE) - N-{(I| S, 2R) - 2-hydroxy- 1-
7- Ethyﬁi@“ ﬂ?’%@fﬁé&ﬂ{%d lwo]L)prbo;o\lyl} NH|OH" N
(phenyi@sthvyl)sscmr@lpwafo 1H- 562.6 2.[35 i
ylaminbJprdpyii} 1-Riettli-3ze pi no[o §' Mcl e- 9- car boxam de
dihydr6-1%- A3 |c2s | 5002 | 2.29
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide (E57)
N-[(1S,2R)-3-(Cyclopentylamino)- N
2-hydroxy-1- 0
(phenylmethyl)propyl]-7-ethyl-1- Ojéf'l“ HﬁﬁD
methyl-3,4-dihydro-1H- &N o A3 C36 539.3 | 2.42
[1,2,5]thiadiazepino[3,4,5- =
hilindole-9-carboxamide 2,2-
dioxide (E58)
7-Ethyl-N-[(1S,2R)-2-hydroxy-3- )
[(2-methylpropyl)amino]-1- o

%

(phenylmethyl)propyl]-1-methyl- | o=s— N N/\(
3,4-dihydro-1H- . " A3 | C33 | 5273 | 242
[1,2,5]thiadiazepino[3,4,5- g
hilindole-9-carboxamide 2,2-
dioxide (E59)
7-Ethyl-N-[(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3- % | o
(propylamino)propyl]-1-methyl- °=<'N §
3,4-dihydro-1H- B A3 C24 513.3 | 2.35
[1,2,5]thiadiazepino[3,4,5- &HL
hilindole-9-carboxamide 2,2-
dioxide (E60)
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di oxi de formate salt

W@2B4M043¢ phenyl met hy
3, 4-di hydro-1H - A3

(E68) 7-Et hyl

C8 575.4 2.6

-N-[(1
S, 2R) - 2- hydr oxy- 3- {[(2-net hyl phenyl ) net hyl ] am no} -
) propyl]-1-nethyl -

[1 2, 5] thi adi azepi no[ 3, 4,5 hi]indol e-9-carboxam de

/

H OH PCT/EP2004/004244

dioxide formate salt (EBQ) 7- th' yl-N-T(1
7- Ethﬁ-MRﬂSZRﬁﬁdmmg*}@ {I[ (3- et hyl nyl ) met hyl Jlam no}
{[(1R)0Fﬁemyibrc;£vm thyl ) rLopyl0 = z/1;\h/y| L1 " |OH H I
(phenz;ln ﬂi o?l rg;tglg no[ 3<‘\4 @ CHo "
34- | e- 9- car boxani de™2[2 di oxi de forfdte |20t ([EBRJ.3 | 2.42
B el AT
v -9

o o1 Lt s ot
N-[(1H2R)-8ll812%- 9- car boxam' de’ Xi lormat @ salt
Difluokdeitily))amdirlof-2- h?d%'i}/ -13-[ (9; 1

-3 A
phe”ﬁgegﬁﬁgmﬂ?w AT ekl L bR (p
methy|: S dhipcio-q Hal hydro-1 H '\ OH H A3 Cl6 [58%.3|£288 | 535.3 | 2.35
[1,2,5]friadlaZspiro[3dj5az epi na[ 3 OH
hilinddé-bldassxBmtecapboxani de 2,2 60 WO 2004/ 0944;20
dioxid {84200 004244 di ot de formate salft (E73)
7-Ethy|-MH(1S52RRE: m/dfﬁ}%ﬂoxy 1- O0FF phenyll met hyl ) - 3- ({[ 3-
(phenyhBetdyP3- (trifl uor orn%t,ch,yl ) phehyl'] net hyl }
[(phergHidRRARbABYR-AO} ¢ AXDOYF ) 127
methyl-3,4-dihydro-1H- = A3 C7 561.6 | 2.6
[1,2,5]thiadiazepino[3,4,5- ‘im
hilindole-9-carboxamide 2,2-
dioxide formate salt (E63)
7-Ethyl-N-{(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-[(2- o=§—N/ /[:?
pyridinylmethyl)amino]propyl}-1- <\ y I N
methyl-3,4-dihydro-1H- N A3 C11 562.6 | 2.44
[1,2,5]thiadiazepino[3,4,5- ‘i
hilindole-9-carboxamide 2,2- o
dioxide formate salt (E64)
7-Ethyl-N-{(1S,2R)-2-hydroxy-1- T
(phenylmethyl)-3-[(4- o /I:Ej
pyridinylmethyl)amino]propyl}-1- TV T
methyl-3,4-dihydro-1H- = A3 C13 562.6 | 2.35
[1,2,5]thiadiazepino[3,4,5- L,
hilindole-9-carboxamide 2,2-
dioxide formate salt (E65)
7-Ethyl-N-{(1S,2R)-2-hydroxy-3-
[(2-phenylethyl)amino]-1- omt] /(E) N@
(phenylmethyl)propyl]-1-methyi- Ng/ﬁ\
3,4-dihydro-1H- A3 C14 5754 | 2.64
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E66)
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2, 2-di oxi do- 3, 4-di hydro-1 H

[1, 2,5]thiadi azepi no[ 3, 4,5- hilindol
(E73) 7-Ethyl
1-(2,2,2-

wo oroamde3Gal t
(phenyl net hyl ) -3- ({]
H pyrazol -4- HF F

AO rﬂZR R’)Q A 0 A£2

SN[ (I
_N'

-1l-yl]acetate
S, 2R) - 2- hy dPOREP04/004244
trifluoroethyl)-1

yl ] met hyl } am no) propyl ] - 1- net hyl

4—di Im/rlrn 1

H

7- Ethl['i\’ {1151&%2&@14de1 no
(phen@mathyiipx{xe formate
[(trifiu @hyﬁo@jﬁ?ﬁ%ﬁ 1- .
methyJaminolrppy ket -
3,4-dirydFp-18~- car boxamni de 2
[1,2 5]%néduéze%ar%f§ 48:(Cyclg

gl 457 oo

h/]lndzﬁ
dioxide fosmatessaltEEAY ani de

_/\

Ak
me
4,
2-
ex

hex
1-

[345§|ndole-
W TS
I

y
5- hi
di oxi de format ¢
yl am no) -

6- et hyl -
4,5-hi]indol e-
2, 2-di oxi de 4i

O- car H
|- N-{

hexyl ) am no] pr opyl }
i ]indéle- A4, £17
sal t
2- hydr oxy-1
1H oHNO
OH

forimat e 9

(1, 1, ¢

Al4 €1 525.
bal t (E76)

oxam d
(1
- \

A

y.
F

e

26184

5

2.81

7-EthydN-{(68, BRIIhybkdx(1S, 3
(pheny(iRBf }rj' orohyl) 3-({[|3

e

meth)’[aﬂzilfﬂﬂdmﬂlddl azino[ 3

[1,2 5]&uaa|ajg|epm|og§4 5f or mat e= saI t" (E77)
vhenyl net hyl ) -
) phenyl ] net hyl } " [i
1, 3-di met hy|

hl]mdo%—%%rb%x% uor o%etl h§/f

dioxide fograte sat B9 opy! ] -

ﬁ

R) 2- hydro

1- 9
H\ R
i~ |/

0d. 5 2,
]|ndole- H
+ Et hy
“({l

-1 HCI:

D@x{am

- F O
15 C3
1

1

€562.6

N\
929. 5

2.35

7-Ethyl-N-[(1S,2R)-2- hydroxy-3-
{[(2-methylphenyl)methyijamino}-
1-(phenylmethyl)propyl]-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E69)

A3

C8

575.4

2.6

7-Ethyl-N-[(1S,2R)-2-hydroxy-3-
{[(3-methylphenyl)methyllamino}-
1-(phenylmethyl)propyl]-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E70)

CH
0_2"':/?)1 /: EE
N N
H H
<K\N OH ::;:

A3

C9

575.4

2.62

7-Ethyl-N-[(1S,2R)-2-hydroxy-3-
{{(4-methylphenyl)methyilamino}-
1-(phenylmethyl)propyl]-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E71)

I
o=g—N

CH
(o]
! N/\©\
H H

A3

C10

575.4

2.62

N-[(18,2R)-3-[(1S)-2,3-Dihydro-
1H-inden-1-ylamino]-2-hydroxy-1-
(phenylmethyl)propyl]-7-ethyl-1-
methyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-

hilindole-9-carboxamide 2,2-

A3

C16

587.3

2.58
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WD 2004/ 094430 PCT/ EP2004/ 004244
[1, 2, 5] thiadiazino[3,4,5-hQ ndol e 8-carboxam de

WQ 204094330 de
S, 2R) - 2- hydr oxy- 3-

({1- et hyl

formate salt (E78) 6-Ethyl
-1-[ 3-

- N- [ ( IPCT/EP2004/004244
FF

(trifluororrethyl)phenyl]ethyl} HCHHi F
A ”U 1 (ohemy) met ! \lJI }Jlgjlaopyl ] - 1-net \JI| -1 H 11
dIOdeAI@W(%e 6@'8{5(722 85 | 1 2, 5]thi adi azi no[3, 4, 5-h,]indpl e
1,1-Difhet@/idt #g1-g, 2- di ox)@e f te sal°t (E79) N-[([1
(1S Blh W{Z&y I'ohexyl @m hydr oxy- 1-
hyI ) propyl|] 0-_\;6N 'HF C methyl-1 H
(phen R]eﬂpy 1B 539. 6 2.
(triﬂuo[rqmem'jl}pﬁanamnemylmo[ ’3 ] [ ndol e- 0 8-carbhoxam de
amino$oré aﬁ"?frh Barbonyi rmatesat (E8Q) 6-Etlhyfs N -
gl s fflagihd)arblon /1" h" ({ 1- rreth%l[S-MSO‘ Gy & 2.7
IoXIdC %h -ﬁEly - ) W |
ﬂf nyl ] etlhyl }ami no) - |
[1,2,5]%hi ﬂﬁyupropyl]-l- methyl - , Alle C4 605.6 2.69
h/]mdol-1m]bbetateﬁ‘btdﬁata@bmzi no[ 3, 4,5- "
(E73) h/]i ndol e- 8- carboxam de 2, 2- d| OXI de for mat ¢ salt
I-I\l-[\ L Q,Lr() 2=Bydr oxXY d.
7-Ethy- m@glﬁé?@% Xg1¢ t gt r ahydr o
(phen eﬁwl)fB-&ms(ﬁﬁnb) pr opy+" Je -1 H + OH Alé6
trlfluor&ﬁyI$;H $yradzobd- [1,? |ffai' ,F4 |5 hi(]_i n;j°| €
Imetfil @iq ﬁyl OXI H formate galt (E82
§]4d @'}Eﬂ (%%EP ég%t 2-hydroxy-1 Lh.1 a3 |css | 6334 | 248
: Tmethyl)-3-({[|[3- NNF N
[1,2 5](had|ézlepmomﬂa6hyl ) pheényl ] net hyl} " "
m]lndomréabu%&%bdelzé- met !;yL-é ;F Alg |03 glc 5b2 /8 .
azino[ 3, 4,5-h,]indol e 8-garboxani de
dIOXIdéu%mﬁ?e]ﬁaﬂ,ﬂégﬁ E!r nrn£ e-salt (:_|E83\
6-Ethyl-N-{(1S,2R)-2-hydroxy-1-. ‘
(phenylmeéthyl)-3-[(1,1,5- . 2 S
trimethylhexyl)amino]propyl}-1H- :{@LH LA ,
[1,2,5]thiadiazino[3,4,5-hilindole- = ¢ Al4 | CI7 | 569.6 | 278
8-carboxamide 2,2-dioxide >
formate salt (E75)
N-[(1S,2R)-3-(Cyclohexylamino)- ‘
2-hydroxy-1- /O
(phenylmethyl)propyl}-6-ethyl-1H- | o F N N
[1,2,5]thiadiazino[3,4,5-hilindole- | ° L ™ - A14 | C1 5256.5 | 2.39
8-carboxamide 2,2-dioxide 1
formate salt (E76) o
6-Ethyl-N-[(1S,2R)-2-hydroxy-1- i
(phenylmethyl)-3-({[3- . i j
(trifluoromethyl)phenyljmethyl} :{gﬂ L ”AQX
amino)propyl]-1H- = T A14 C3 601.5 | 2.6
[1,2,5]thiadiazino[3,4,5-hilindole- o
8-carboxamide 2,2-dioxide
formate salt (E77)
6-Ethyl-N-[(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-({[3- | £
(trifluoromethyl)phenylimethyl} o/izgiﬂ o u\©)<p A15 C3 629.5 | 2.87
amino)propyl]-1,3-dimethyl-1H- = i




62 WD 2004/ 094430 PCT/ EP2004/ 004244 6- Et hyl
S, 2R) - 2- hydroxy-1 (phenyl nethyl)-3-[(1,1,5- N

Wa pion@e43gd hexyl ) am no] propyl}-1 \ NC_ net hyl -
[1, 2, 5]t hiadi azi no[ 3, 4,5-h,]indol e
or mat e salt (E84)

Cl7 583.6 2.99

8 car boxarri de 2, 2-di oxi de

-N-{ (I

- IPCF/EPWDE004244

=N S 2R} 2 hy-er-exy—3—Ch-{£
1, 25]fqud'%mqi§|4érlwquoéﬁn o] - 1- \
8-carbppdraicg| 2y tioyidepr opyl|] - 1-nethyl O NI \ H |
formatbldelt i 76)5]  hi adi azino[ 3, 4,5-  OH A16 G25 499.5 2.38
ar uuxa de—2,2—doxtde—fgrmatersalt—({E85)
6- EthM (gr’q%}t?)n 'IcFw S| 2R) - 2- hyd—tf oxy- 3- |r Chi tal
({(1-metipy-3-[Bnet hyI oxy) phenyl ] ma h I Fr )
(triflucfomhétyphehyRfRe iyl WE“ i\ thyl -1 H k" |Al6
amlnog?- SHeh ﬁne?ch)g@ Ojlyé 5 adl a2| no[ 3,4,/5-hi]ndole
é engam di oxi de formatoke sal|ta16E86 L5 643.6 | 2.85
1me”aféf’ “N-[(1 S, 2R){3-{[(1-ethyl -« Chiral |I
[1,2 5]H=|+qni;azam¢x’3,4,6-ly]lir)dm@t~h y| ] am no} - 2- _ _
8-carbbyéiﬁieé2-21di6ia!?€ny' met hyl ) propyl]- o b il HHH I
f & HEE@@ - ClL8 565.6 2.38
ormate salk (ke )hi ad' azi nnr 3.4 5-hilindole- Hl8-carhoxani de
N-[(1 S@,Rz-ﬁdﬁdyziobexylammmat b salt (E87))6- EtAYl - N-[( 1
2-hydréky2R) - 2- hydr oxy- 1- [ phenyl nmet fiyl ) - (tetrz[ilt]ydrcoo-f-l-H
AT ropyl .- 9 - -
orenSRTdoMEAIL P LJ 2 g 1)
ethy 'Wz 5]th| adi azi no[ B, 4, h| Jindol e 8- ¢ABoxp@T de | 539.6 | 2.55
[1,2,5]thiagliadino}d, 416-Mlmdotet e| sal t (E88) " dExample 89 N-[(1
8-carb&xadide 8.2ANbds 2- hydr oxy- 1- (phenyl messhyl ) propyl 1 - 7} et hy
3, 4-
f°rmatését&%yl.ur[1 2 5} thi-adi-azepinol 3,4, 5L hili e-9lcarh
6- Ethyld%ééﬁe?e?)zﬁ -vdiped-de| ( ES9) WO 2004] 094430
({1-mefR@¥1-FR2004/ 004244 | i >|\©0/
(methyloxy)phenyllethyl}amino)- LHL "
1-(phenylmethyl)propyl]-1-methyl- ~ f A16 C4 605.6 | 2.69
1H-[1,2,5]thiadiazino[3,4,5- *
hilindole-8-carboxamide 2,2-
dioxide formate salt (E81)
6-Ethyl-N-[(15,2R)-2-hydroxy-1- )
(phenylmethyl)-3-(tetrahydro-2H- 0
pyran-4-ylamino)propyl]-1- Op N N u‘O
0” OH le}
methyl-1H- N A16 C15 541.6 | 2.33
[1,2,5]thiadiazino[3,4,5-hi]indole- O'k
8-carboxamide 2,2-dioxide oH
formate salt (E82)
6-Ethyl-N-[(18S,2R)-2-hydroxy-1- o
(phenylmethyl)-3-({[3- | e
(trifluoromethyl)phenylmethyl} o;s\;@ﬂﬂ L ”AQXF
amino)propyl]-1-methyl-1H- - A16 | C3 615.5 | 2.78

[1,2,5]thiadiazino[3,4,5-hilindole-
8-carboxamide 2,2-dioxide
formate salt (E83)
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~NOO~I (\W 1 HNH, OH To a solution of

henyl net hyl o .
W(E@@R%Q@)G 3-{[(7-ethyl -1-methyl -2, 2-di oxi do- 3, BecTHEP30d4/G04244

-1H

I adi [ 45h| i ndol - 9-yl ) car bonyl ] am n
[1 2, 5]th| adi azepl no[ 3, ]th - ny/)D24) A

6- Ethﬁ ’\éﬁ“%)?ﬁ!{}’d&-ﬂwrﬁ)m flnuz\zz&l A S“m ) was added 5 1j0%
(phenpaietad)i34[(1 d5-char cogl QSOO/T 270/ g, 10%|w w) and

' ¢t urless stlr¥ed at Jroomtenmperature
tnmetﬁﬂ%){yggﬁlﬁg ygph?e(re ofL drogen f@r 2 Jh. The cataljyst

methyms- flltered of f through a pad of*celiA¥ an&iithe | 583.6 | 2.99
[1.2,51fuadiazieni3 dénbirdalert ed in vacuo to givd N [(1
8-carbBx2RjdeP, 2dioride2- hydroxy- 1- ( phenyl met hyll ) propyl ] - 7-|et hy
format'es]alt( 4hy| 3, 4-di h)dro-l H carbosanm de

34-5-hFindeteG-¢ca
6- Eth)}fk’ﬂggk é‘ﬁ'l ﬁég; I ”L;bo, ng 9053 S 50 whi e foam
[(1- me[thwertw)ammaaj -4, RT ¥ 2.14 mipn. / Exanplles 90194
in

(phen;(lrﬁ@@ry%bylﬁmmm 90; 9 J/Klec. usi ng an
de "bed Ekanpl e (89
1H'[1’?’%§*"8?%yiﬁa[§%‘?%eru ;?(,bd\t rsorsl :11:“ iat Ie“?“i n| CRE t apdW.5 | 2.38

h’]'”doi?éﬁéﬁf oxaMideZwdl e Structure PrecunE [MtH + RT  min
dioxiderfofinbtel sak{E84) S, 2R) 12 hydr oxy- 3- (nethyl ami np) 0
1- (phenyl nmet hyl)proayl ]-1- NOS NN

6-Ethy R 2R £0 ] n%’yoé 03, 4, 5- GIN oH 06513 485.5 2.24
({3-(mgihy|oxuiphenydl ethigbx afri, de e|formafe salt o
aminoX EQfhen@hieti)bloby B, 2?}1?&%22?1 | )opr opyl ] ral_ " -N o H

T-metty TRy ! o 20) y ptﬁgl) ~-KI p py jf‘ﬁ?droggl H | 736 | 264
[1, 25]tﬁe@5 %mg% ]t hi adi azepi no| 3, 4,

8- Carbwa]m%laﬁed@qdfar boxam de OH 2, 2-dioxi¢e forjmate salt
formaté ESL)ESSS WO 2004/ 094430 PCT/ EP2004/ 004244 N[ (1

6-Ethy VAR5 2R) A Frr-ding?! TR
1H-pyrazol-4-yl)methylJamino}-2- ol o ) )
hydroxy-1-(phenylmethyl)propyl]- O%‘s\’\g“ L0
1-methyl-1H- = ]
[1,2,5]thiadiazino[3,4,5-hilindole- o

8-carboxamide 2,2-dioxide
formate salt (E87)

A16 C18 . | 565.6 | 2.38

CH

6-Ethyl-N-[(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-(tetrahydro-2H-
pyran-4-ylamino)propyl]-1,3,3- Oﬁs/rl« N u@o
trimethyl-1H- A >
[1,2,5]thiadiazino[3,4,5-hilindole-
8-carboxamide 2,2-dioxide
formate salt (E88)

A17 | C15 569.5 | 2.53

OH

Example 89
N-[(1S,2R)-3-Amino-2-hydroxy-1- ~(phenylmethyl)propyl]-7-ethyl- ~1-methyl-3,4-
dihydro-1H-[1,2,5]thiadiazepino[3,4 ,9-hilindole-9-carboxamide 2,2-dioxide (E89)
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we@tdoglooqusoret hyl

Chl or ophenyl ) net hyl ] - 2- hydroxy-3- 5-"

(met hyl am no) propyl]-7- | HH

-3,4-di hydro- _ OH D20 519. 4 2. BOI/EP2004/004244
1H[1, 2,5]thiadi azepino [3,4,5-hi]indole-9- OH

car boxam de 2, 2-di oxide formate salt (E92)

7-Ethyl -N-[ (] S,2R)-1-[(3- F Chiral

fl uorophenyl ) net hyl ]-2- | hydroxy 3-(nmethylam no) O/

O propyl]-1-methyl-3,4- 0 S" | HHdihydro-1 H ~-"

OH D21 503.5 2.26 [1, 2,5]thiadiazepino[3,4,5

hi ] i ndol e- 9- car boxam de 2 2- di oxi de mat e saI t OH
(E93) 6-Ethyl-N[(1 S, 2R)092
hydr oxy- 3- (et hyl ami no) 1-
methyl-1 H o~sN H OH NH &g?
[1,2,5]thiadiazino[3,4,5 hii doI e- 8 car boxam de

2,2-dioxide (E94) Exanple 95 Et hyl -9- ({[(1

T, 2 Rpluterhgliptwryiniettyl (R 8 SR8-{Ty7-th@=1-frledyI- 2 2-dioxido-3,4- d|Bydro-1H-

(b5 tﬁiaﬁ%%éﬂﬁétéwfm?ﬁ G IR} ARG PAGRG .M o) ear

pﬁgﬁég f%"%‘r??”ig‘%? @j? a’tﬁS Gz pl AT, 4 eguiN) in ARt (ROyi) avas added
aliggium pEgharceal (568 WetO2FO Mo, FO%wE) aNd NhéNrdsultighikture was

5
sﬁ}rbdtaNo?Bm @rr&;@lraitmeolfhdéf ah almel Fe}Wﬁ FB’ en for 2 i‘5 The catalyst was
f'["gres ﬁo ﬁ?'@gﬁ& "né?'H é’f/&?ﬁ“?{? fﬁ 0¥/l {asHP g give N-
% lriy &,(31egylmethyl)propyl] -ethyl-1- methyl 3, 4 -dihydro-1H-
[42. ﬁy@a@a;wrpqs 2 mmmmeemequam[o& 2425idxide (E@gb 91)0%%, %) as a
10 whitafen. owmige-smu(ﬁ?%)z {4f/hifo) in 10 CH2Q 2 E
vvas added TFA (1 m) and the resulting sol ution was
_ room tenperature for 1 h then concentrated
E?‘ﬂml? '94|'f59t%5%4)| on of the residue with Et20 gave
Examples 90-94 were obtained using an analogous procedure to that described in
Example 89 from the appropriate precursor indicated in the table below:
15
Example Structure Precursor [M+H]+ R,T
7-Ethyl-N-[(1S,2R)-2- e
hydroxy-3-(methylamino)-
1-(phenyimethyl)propyl]-1- Ci\\s/N/ i
methyl-3,4-dihydro-1H- o7 N N~
[1,2,5]thiadiazepino[3,4,5- N OH D22 485.5 | 2.24
hilindole-9-carboxamide =
2,2-dioxide formate salt o
(E90) L,
N-[(18,2R)-2-Hydroxy-3- onre!
(methylamino)-1- R o
(phenylmethyl)propyl]-1- oslf N N
methyl-7-(1-methylethy!)- &N T
3,4-dihydro-1H- = D23 499.5 | 2.37
[1,2,5]thiadiazepino[3,4,5- ]
hilindole-9-carboxamide o
2,2-dioxide formate salt
(E91)
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65 WO 2004/ 094430

S, 2R) - 2- hydr oxy- 1-

PCT/ EP2004/ 004244
(phenyl nmet hyl ) - 3- ({[ 3-

[ 7- et hyl

-9-(

{[(1

W@ rooisfod4460 onret hyl ) phenyl | met hyl } am no) pr opyl | arCTVepmas/n4244

onyl ) -2, 2- di oxi do-

[1,2,5]thiadi azep

3,4-di hydro-1 H
i no[ 3,4,5-h/]indol -

1-yl]acetic acid

lEggl /Rm‘i RHOA as—a \A"\Ifﬂ onllidEh||rPM'+_R7 37
NIRS 2R A3 min. 5 Exanpl es 96- 10R_(E96- E1P6) Exanp| es
Chi&6pH&HywRE/ght aijned 1 n an anal ogous manper to Exanpl e
h d}o%(‘s,g) usi ng the gpplr opri@t g d and the appropriate
y ne indicated ijnZ e \hehow. Exanple Structure
(mefkylamipe)aromyilie ['\Mz TN (
ethwsm‘@th;zl 3 4-dbwBraano- 2=\ 1 pyr| di nyl ) met hyl | anD26} - % 5194 | 2.30
%};Bﬁméd&téﬂldo rd hly?rg 1£ hyl - 1- n’@t hyl + 3, 4- di hyldr o
) pr gpy - e -3, 4- -
[34 @I%ﬁ 1 H[1,2,5]thiadi&zepjno[3,4,35-
heppfitecd. &-0tmxisier bcxam de 2,2- dioxide forpate salt
forrﬁaT@ﬁalt EDZEt hyl - N[ (1 S, 2R) 2 hydroxy-3-[{({5- _~s_N
7ED ﬁ{ i(ﬁ l)o)car]bogyl] Cnpbn Icmralth 1) ] -1
yl )jam no] - 1- yrreypr0py--
fluol %@‘})"%ef rHZSl'Z 31 nethyl dro-1
hyd{oxy-3;(8]etthilzrdinak epi nol 3, 4, 59 h ]| hdol e- 9-car boxani|de
propdi] 2+~ mdtr@{qz,gezfog ed '/d ny( 1th 5 12,
i pYY i met hy|l ) agi,no -
dlhyﬁrozgll hyd roxy-1- | (phenyl met hyl)pro%‘?ﬁ]] 7 503.5 | 2.26
[, Zéﬂfhwtaie%@[ﬁﬁ "3,|4-dihydre- N 1 A3 C58 639.5 2.59 1
hilindlele-g-¢arBoXdniitie adijazepi no[ 3, 4, 5- ol
22B|bk|U8¢&h%t§sé]@r béxam de 2,2- dioxideg,formte salt
(E0d)E98
6-Ethyl-N-[(1S,2R)-2- o
hydroxy-3-(methylamino)-
1-(phenylmethyl)propyl]-1- [ f
methyl-1H- %" i " D25 4715 | 2.29

[1,2,5]thiadiazino[3,4,5-
hilindole-8-carboxamide
2,2-dioxide (E94)

Example 95

[7-Ethyl-9-({[(1S,2R)-2-hydroxy-1-(phenylmethyl)-3-({[3-

(trifluoromethyl)phenyllmethyl}amino)propyilamino}carbonyl)-2,2-dioxido-3,4-

dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hi]indol-1-yl]acetic acid (E95)

S

—

To a solution of 1,1-dimethylethyl [7-ethyl-9-({[(1S,2R)-2-hydroxy-1-(phenylmethyl)-3-

({[3-~(trifluoromethyl)phenyllmethyl}amino)propyljamino}carbonyl)-2,2-dioxido-3,4-

dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hilindol-1-ylJacetate formate salt (E73) (10 mg) in
CH.CI; (1 ml) was added TFA (1 ml) and the resulting solution was stirred at room
temperature for 1h then concentrated in vacuo. Trituration of the residue with Et,O gave
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66 WO 2004/ 094430 PCT/ EP2004/ 004244 7-Et hyl

S, 2R)-2 0=5 N N hydroxy-3-{[ (6-nethyl -
w@ionoxaBo nyl ) met hyl ] am no} 1- (phenyl et hyl ) pr pO/EP2004/004244
met hyl - 3, 4-di hydro-1 H A3 C59 627.5 2.61
[1, 2, 5] thiadi azepi no[ 3, 4,5 hi]indol e-9-carboxam de

2,2- dioxide for

mat e salt

[7Thatiy-@x(yl{ 1S, R Rl2+nytiraxpt1Hphgnygmethy!)-3+({[B- O S
t:ﬁfﬁ:%rdiﬁ%tﬂ;ﬂ dh’é |IFﬁéthM lar@Adpedpy

[Mﬁr"] @@Tca?
5 (EL00) 7-Ethyl-

e

N[(1 S, 2R)-
yl - 2-

-N-[(1
p' / \NI

(E99) 7-Ethyl-N-{(1 S, 2R)-2

/

flamin@}ddrbonyl)-2,2-dioxido-3,4-dihydro-1H-
[145] B?f G2, H&E]W%f’gl' Qﬁ%eﬁpﬁéd?g%)%?mgs Fobs Mihitdsolic

Jdx8W de 2,2 dioxide formate salt

2-

pyri di nyl ) met hyl ] am no} - 1-

22d|0X|de formate salt ElI 01 7-Ethyl -

8'_‘}/ lkgn%:\gagﬁga@weé t%Example 1 (E1) using the
aprrojesd atid @od sbeppniopriate amine indipatpq rﬂ"d@leéa@e &8lowoxani de

(5 ethy
th| e%m rret hyl ] d
(nhenvl net hyl ) pr

om/IJ =1-

3' —Str[ﬂcﬁlré\l

no} - 2

hydr oxy

A3 C82 595.2

r Bcid
2_79

Amine | [M+H]"

RT
(min)

N-[(1S tIRD-Ba{[(G&rémdﬂqy d
pyrldmyn}% étﬂgi]%lrrﬁno% -garh
hydrox -1-
(phenylmethyl)propyl]-7-
ethyl-1-methyl-3,4-dihydro-
1H-

[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E96)

ro-1 H [1
(0)4 mdeoZ

o=s—N

]th| adl a
d| OXI de

zepi n
form

A3

D[ 3, 4, 5-

C54

640.4

2.64

7-Ethyl-N-[(1S,2R)-2-
hydroxy-3-{({5-
[(methylamino)carbonyl]-3-
pyridinyl}methyl)amino]-1-
(phenylmethyl)propyl]-1-
methyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino(3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E97)

A3

C57

619.4

2.31

N-[(1S,2R)-3-{(2,2'-Bipyridin-
6-ylmethyl)amino]-2-
hydroxy-1-
(phenylmethyl)propyl]-7-
ethyl-1-methyl-3,4-dihydro-
1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E98)

A3

C58

639.5

2.59
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7- Et hyl

C63 577.5 2.41
hilindol e-9-carb

-C~- N(p N
net hyl

[1, 2, 5]t hi adi azepi no[ 3, 4, 5-
formate salt

oxam de 2,2 di oxi de

-N-[(1 S, 2R)-2- hydroxy-3-{[(5-nethyl -
pyrazi nyl ) nmet hyl ] am no}- 1-
whemwopashyl ) propyl] 1 N

L

- 3, 4- di hydr o- 1PE¥/ERB04/004244

E103 67 WD 2004/
7-EthyRNECIS2RIR] (1 S,
hydroxgg&(@zrﬁém L) aret hy

oo A

1- (pheﬁylnﬂe bpiopylliar b
methylS3,28)hy8rof {1 S) -
[1,2 5]1%.ad€82@§'h8pt6|zi g n

h/]lndo%-f:ﬂ pXam ??g(%)ﬁy

"94430 PCT’EP2OO4/ 004
R)-3-{[ et hyI
}— } ; H hy
Dp A3 80.5
df o- [1, 2, 5] t hi adi az
pxam de 2, 2-| di oxi de
D -
p}-2- HD o
bpyl j-7- A3 C65 624.5
dro 1 H [1,2,5]thiadi

(Cycl ohexytam no) -1
hydr oxy-1

A-A
e

oo

RE04)

- et h

2. 65
azepi

dr oxy

2.61

dioxidenform skt (B99ar b
7- EthySNE{R)S 2RE24, 4 DIy
hydro y1 Fé Ir:hetrﬁ
[(3-qui qm% é{q:

propyl}2’] -methyl -3, 4 dlhydro-
1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E100)

xam de 2, 2- djioxide

Iuorocyclo yl ) am ng

I}I@ﬂ H | prieryl methylsz
P A 3

obi hollasa. 5.1 i | tndor

epi hi]i

Q,

L

e49- caH

E105)
] - 2-

propy
). 5 2.

A3

2.58

7-Ethyl-N-[(1S,2R)-2-
hydroxy-3-{[(6-methyl-2-
pyridinyl)methyllamino}-1-
(phenylmethyl)propyl]-1-
methyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E101)

[e]
o
O_S’N

A3

C61

576.5

2.54

7-Ethyl-N-[(18,2R)-3-{[(5-
ethyl-3-
thienyl)methy{Jamino}-2-
hydroxy-1-
(phenylmethyl)propyl}-1-
methyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E102)

A3

C62

595.2

2.79

7-Ethyl-N-[(1S,2R)-2-
hydroxy-3-{[(5-methyl-2-
pyrazinyl)methylJamino}-1-
(phenylmethyl)propyl]-1-
methyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E103)

{:L?ME%L
L

A3

C63

977.5

2.41
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di oxi de formate salt (E106) Conpounds of the invention
may be tested for in vitro biological activity in

waecwagasce with the follow ng assays: 5 (1) PSPER2004/004244
i nhi bitory assay For each conmpound bei ng assayed, in a

7-EthybVH (#S, 2R)s3€[tm 500 M) .
ethyl-5( FAM: [ SEVNLDAEFK] - TAMRA),, spl ution in

y Hiddt Q 2mM| DVBO|sol utijon of
soxazfFREGRlhminy2Y nt o 4dos ‘of [blif flep 1100mM | Sodi urh
hydroxydat ate pH = 4.5 1"LIMI1i-Q water, 0.06%Triton

384 well plate, is added: a) | | of a DVSO sol ution of
the test conrpoung—{+C50-gurve uses—ten—1+n-2-serial

O i of suba,trate
wffel. Thid is

(phenyXadt@@)r6pBl-1H /1 )|, pH adjusted to 4. 5A3si ngogl aql 880.5 | 2.57

methyl@fiblh?dﬁ’uq-) hA(rjlr nomet h%/ITAH?Z;)r escelfln (FAM) atnd
etrane odam ne are flyoresgen
1.2, 51hHEERPbab g o

h/]indob%ﬁwﬁb%ﬁm'ﬁe@?eavage of the SEVNLDAEFK peptide. 68 WD
dioxide2@344094430 PCT/ EP2004/ 004244 c) 10 jtl enzyne

co-operate to emt fluores¢ence at

3 This 15 prep by dilTuting 16nl of a [500nM
N[(1S§?é %riL(% rutl 0 into 3 11 of buf fef (prepared |as
(Cy CIO'?;FB% Ino Il (enk % | ytion replaged by
2- oxoeﬁlyﬂaremp}-are i ncl ud\d 0 tmf @1 each pllate. [Wells

hydrox@fe i ncubated for at room tenperafure and
(pheny é{ﬂrlfﬁg@gge r ead u5| ng a Tecan 5 Utra

ethyl-1amgthyrbfpinydicr | )| Cat hepsin D i nhibitory assay For each
1H-
[1 25]tﬁbdlﬁhzg&)m&% O sol ution of the test compound ({I C50
hl]ll‘ldOlCLg cg O)i%’nlpe

dioxides&106) on in buffler. This is prepared |by diluting 2n

r/ Spect r ophot onet er (485nm eéxgi t aigegn, |582nNH" | 2.65
conpound bei ng aﬁsayed in a 384 well (plate, is added:

uses. tgfrbl in 2 serial 10 dilutions froméoo
ubstrate (FAM [ SEVNLDAEFK] | TANRA)

N-[(1S2R)-3- [ DVBO so| ution o

Difluord} foﬁéx%)]ag-gw_ﬁ ﬁfgﬂ'ﬂlﬁ? ilg 5

hydroxy-1s ysi ng gl aci I°~€J({:
(phenybadtoyl)poopylIhi s i

ethyl- 1uﬂéth{/|114 4-QinydAP
1H-

[125]t8'ﬁd'@é%m”?{f’ét% Wells are incubated for | h at rgom
hilindoleevparbatamide @1d |f | uor escence read usihg a Tecan |Utra

dioxideFbidtb BBk BE {ogBpec(t r ophot onet er (485nm exci tation, |535nm

he substrate into 400m of
te pH = .15,1 MIlil-Q
), | pH aplj usted to
) 10 | {enzyne
eyared Iy diluting 1.6n of 4 200
ICH.-enzynme sol uti pasi Nt @g898. 145495 | 252
ffer prepared as above). Blank wells!|(enzyne
ion replaced by buffer) are included as contirol s

10

em ssron). 20 Pharmacot ogi cat Data The conpourds of-

E1l- E106 were tested in the Asp-2 inhibitory assay and
Cerhpundseef the imMemfioninoay kel @Medibr is vika bidlogicalrddiiyitytinaccordance
wiipteoumslGng@bsdayanpl es E3-E7, E9-E11, E13, 25 E15-ELS6,

E21, E27, E32, E36, E37-E39, E44, EA7-E48, E51, E67,

E70, E72, E?4 E78 E79, E83, E86, E97, E102, E104 and
(E105AERBINBIORY 2838Y nhi bi ti on <1pMin the Asp-2
Fomdsichicbomppuad baing ak&mjed,parataadumamlgte, islagldedrirpounds  of
aPt At l28MES sdiion el Biefid & cofdBund BEL currlusds@én 1 /(9 senal

d'@é“%ﬁ% Olal@és E104 and E105 were tested in the Asp-2

and the Cathepsin D inhibitory assay
blatnlet ﬁpm‘ffaé@(': FENIPARAKIM. AMRt\ﬁéomélgn in buffer. This is prepared
by diluting 2ml of a 2mM DMSO solution of the substrate into 400ml of buffer (100mM

Sodium acetate pH = 4.5, 1 | Milli-Q water, 0.06% Triton X-100 (0.5 ml/l) , pH adjusted to
4.5 using glacial acetic acid). Aminomethyl fluorescein (FAM) and tetramethyl rhodamine
(TAMRA,) are fluorescent molecules which co-operate to emit fluorescence at 535nm
upon cleavage of the SEVNLDAEFK peptide.
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10

15

20

25

30

35

40

30 inhibitory assay and > 100 fold selectivity for

Asp2 over CatD. Abbreviations DVF di net hyl f ormam de
woOrMBD0gi4a®et hyl sul f oxi de 35 DVAP di net hyl ami nOPGIEREP1004/004244

DABCO 1, 4-di azabicyclo [2.2.2] octane DME di net hyl

et her THE tetrahydrofuran HOBT N hydroxybenzotri azole

40 FAM car boxyfl uorescei n TAVRA

cr ¥ bsnzy@ersatisiemyThinigdpaeraied py piluing gben aha B0 egzyme solution
int® B84 M @Dbiﬁferﬁirebaredab@bp@tl de sequence 69 WO

B%%l%ecﬂg‘& 6 a%g%%% m %%eﬁp 56l <3k piate.

Welle oy e'f\% t%‘i" ARPIRE |Ff%| FeepreSantising afecan

Uaraklfrlljenrﬁétérlsp&@w}bhQtorrwltefg[eh%nmpﬁlt%thHo&%nnaﬁmmton)

cyano or hydroxy; 10 mand n independently represent

QL. 2 or 2, A-B represents
(T NR5C§E}?”S'"B kﬁg’ Qg%glr resents hydrog ClL 6
Far 3h, coppogng bridE pesayed, e%ﬁg‘wwpaesl ddedtoal kyT,

apriyl of a IDMS@ santidn, of direyle€ilcdin@dukg (G5, tleve ussw tgh @lin @ serial
dﬁUt 2?8 cycl oal kyl - or heteroarylC3_ 8 15

of § P@@&%&t% %W@EEWWM&%@?@M%m This isrggepared
by dmtegé’m@f BN o enluaoramkt ¢ sulcstrage ipjc4 Aoy puffer (100mM
Sadivin adeeite bpies 415, 1 amii-Qlwétenlokods Tntohet-em@arslhﬂlL@H adjusted to

4%I&§:?(Aog?ﬁa AR cl oal kyl -, het eroaryl CS
Qll\iﬁ?f folung%g%lsgrwre%py dlg{gg@ﬂ %’nlagf ﬁﬂoo(qm/@glé‘nnm mM
Hgbmranmemmtlomdecpé%éml|o§/buf&1r(pneeanedraﬁcabogem Cl.6
BRnk Ylell® (erf29n@ s} bR Addradel; by & ﬁ’éﬁ)l%fr@ﬁ@mjﬁéd QB chARRS bu each plate.
W?‘e ?%&é In[gﬁt?qq (% gh% }%qm tel%efat@ @%uom%%eﬁceqjeég ugleg a6Tecan
Uﬁﬁk’if’PO'IH”@?T@F/%?%F'IOPB?tOU@ie"é 4 5R@ﬂ|e><ﬁ'é€tt@no%%‘wnwmlsmn
represents hydrogen, optionally substituted C1_10
Pﬁﬁh’)ﬂzcolgicﬁl phtaynyl . -C3.8 cycloal kyl, - 25 C3_8
cyclroarkenyl, aryl, heteroaryl, heterocycl yI -Cl_6
al kyl - C3. 8 cycl oal kyI -C3.8 cycl oal kyl - ary
They sprap@digs| of =1 406, werg;ies@e@nktye Agp-y infjbitasy @gﬁsqy] and exhibited

inhiB{taRuOMdrEpaticabiy ihe edshiRaAy of Examples E3-E7, E9-E11, E13,
E15-E16, E21, E27, E32, E36, E37-E39, E44, E47-E48, E51, E67, E70, E72, E74, E78-
E79, E83, E86, E97, E102, E104 and E105-E106 exhibited inhibition <1uM in the Asp-2
inhibitory assay. Most particularly, the compounds of Examples E3, E5, E15-E16, E39,
E47, ES1, E67, E70, E74, E97, E102, E104 and E105 were tested in the Asp-2 inhibitory
assay and the Cathepsin D inhibitory assay and exhibited inhibition <1uM in the Asp-2
inhibitory assay and > 100 fold selectivity for Asp2 over CatD.

Abbreviations

DMF dimethylformamide

DMSO dimethylsulfoxide

DMAP dimethylaminophenol

DABCO 1,4-diazabicyclo [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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opciedion -@h@flﬁﬂfeﬁw 1caglaik?]m-rru&@ro%ﬁﬁ :egg%!g'a%yﬁﬁuétgmgycl%?' vate
R Eifﬁ%%?&; Bforotih, B3udhefly SRR (EG o GeaplyDoTse pigionio. -
Cs prcloglkeptiaanh betproardl hetemeyeyi dblo@liohCss evclaatiyliaCes cycloalkyl-
a%/h eh@elfoé:;/gltami {c_hg aimmgl-métemamaefsmépggwp@g élﬁgg-d%;aRb)_
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solvate thereof for use in the treatnment of diseases

characterised by elevated (3-anyloid | evels or

- | pj d deposits. 71
\/Shsergiﬁysa% aryl, hetre)roaryl or heterocyclyl groups of R*R°®, R%and R®-R?may be

optionally substituted by one or more (eg. 1 to 5) C, alkyl, halogen, haloC, alkyl,
haloC. alkoxy, oxo, Cy.¢ alkoxy, C,, alkynyl, Cy¢ alkenyl, amino, cyano, nitro, -
NR*¥COR?, ~CONR?R*® ~80,R?, -SO,NR?R%, -COORZ, -C., alkyl-NRZR? (wherein
R* and R® independently represent hydrogen, Cy. alkyl or Cy cycloalkyl), -Cy.¢ alkyl-O-
C1.6 alkyl, -C1 alkanoyl or hydroxy groups;

and wherein said alkyl and cycioalkyl groups of R'-R®, R:-R!". R%.R? and R%-R¢ may be
optionally substituted by one or more (eg. 1 to 6) halogen, Cy, alkyl, C, alkoxy, Ci.¢
alkylamino, amino, cyano, hydroxy, carboxy or -COOC alkyl groups;

or a pharmaceutically acceptable salt or solvate thereof.

2. A compound according to claim 1 which is a compound of formula E1-E106 or a
pharmaceutically acceptable salt thereof.

3. A pharmacedutical composition comprising a compound of formula (1) as defined
in claim 1 or claim 2 or a pharmaceutically acceptable salt or solvate thereof in admixture
with one or more pharmaceutically acceptable diluents or carriers.

4, A compound of formula (1) as defined in claim 1 or claim 2 or a pharmaceutically
acceptable salt or solvate thereof for use as a pharmaceutical.

5. Use of a compound of formula (1) as defined in claim 1 or claim 2 or a
pharmaceutically acceptable salt or solvate thereof in the treatment of diseases
characterised by elevated B-amyloid levels or B-amyloid deposits.

6. Use of a compound of formula (1) as defined in claim 1 or claim 2 or a
pharmaceutically acceptable salt or solvate thereof in the manufacture of a medicament
for the treatment of diseases characterised by elevated B-amyloid levels or B-amyloid
deposits.

7. A method of treatment or prophylaxis of diseases characterised by elevated -
amyloid levels or B-amyloid deposits which comprises administering to a patient an
effective amount of a compound of formula (1) as defined in claim 1 or claim 2 or a
pharmaceutically acceptable salt or solvate thereof.

8. A pharmaceutical composition comprising a compound of formula (1) as defined
in claim 1 or claim 2 or a pharmaceutically acceptable salt or solvate thereof for use in
the treatment of diseases characterised by elevated B-amyloid levels or B-amyloid
deposits.
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