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USE | N THE TREATMENT OF ALZHEI MER S DI SEASE The present invention rel ates
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t he best cqoqiu@}% e bei ng ADAMLO, a disintegrin and netal |l oproteinase. Aspl
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30  (p-secretase) and y—secretase both of which are aspartic prote:nases and cleavage of
APP by these enzymes generates AB. The non-amyloidogenic, a-secretase pathway,
which precludes A} formation, has been shown fo be catalysed by a number of
proteinases, the best candidate being ADAM10, a disintegrin and metalloproteinase.
Asp1 has been claimed to show both a- and pB-secretase activity in vitro. The pattern of
35 expression of Asp1 and Asp2 are quite different, Asp2 is most highly expressed in the
pancreas and brain while Asp1 expression occurs in many other peripheral tissues. The
Asp2 knockout mouse indicates that lack of Asp2 abolished A production and also
shows that in this animal model endogencus Asp1 cannot substitute for the Asp2
deficiency (Luo, Y. et al. (2001) Nat Neurosci. 4: 231-232; Cai, H. ef. al. (2001) Nat
40  Neurosci. 4: 233-234; Roberds, S. L. et al. (2001) Hum. Mol. Genet. 10: 1317-1324).



al so be selective for Asp2 over other enzymes of the aspartyl proteinase
famly, e.g Cathepsin D (Connor, G E. (1998) Cathepsin_ D n Handbook of
Prot eol yt WO BH#PHE30 5 Barrett, A J., Rawings, N D., BO&EN0MG £
(Eds) Academ c Press London. pp828- 836). WD 01/70672, WD 02/02512, WO
02/ 02505 and WD 02/ 02506 (El an Pharmaceuticals 1Inc.) describe a series of
hydr oxyet hyl am ne conpounds hayin 3-secretase actjvity 10 which are
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het eroaryl C3.8 30 cycloal kyl-; X-Y-Z represents -N-CR8=CR9-; R8 represents

hydr ogen, Cl al kyl or C3.3cycl gal kyl ; represents hydrogen, Cl.6 al kyl,
S 5 %yei oateve ffnda nateb stk cosppinds WG R POt BNBKIRB) erASP2 ol Kyl -
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i ndepe ntél{vg r%%% %é{g%ﬁ&en’ Cl4 al kyl or C3-e cycloalkyl); 2 W

2004/ 094430 81'3 6 "R3 represents optionally substituted Cl.6

al kyl, C2 6 al kenyl, C2-6 al kynyl, -Cl.6 al kyl-C3-6 cycloalkyl, -Cl.6

al kyl - aryl , Thus] aécoadliky te b &t pepaat bf ie préXkbnbinaditidn-we provaleya tyrhpoudrd of
represents faydpgggn. optionally substituted C1.10 alkyl, C2.6 alkynyl, -C3-8

cycloal kyl, - C3.'a cycl oal kenyl, aryl, heteroaryl, heterocyclyl, -Cl.6
al kyl - C3. 6 cycl oal kyl, -C3-8 cycl oal kyl - o
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wherein

R' and R? independently represent Cy_ alkyl, C,4 alkenyl, halogen, C,.; alkoxy, amino,

cyano or hydroxy,
25  mand nindependently represent 0, 1 or 2;

p represents 1 or 2;

A-B represents -NR®-S0,- or -NR*-CO-;

R® represents hydrogen, C1.s alkyl, Ca; alkenyl, Cas alkynyl, Cas cycloalkyl, aryl,

heteroaryl, arylCy.s alkyl-, heteroarylC45 alkyl-, arylCs.5 cycloalkyl- or hetercarylCs.s
30  cycloalkyl-

X-Y-Z represents -N-CR*=CR’-;

R?® represents hydrogen, Cy.; alkyl or Csscycloalkyl;

R® represents hydrogen, C+.s alkyl, Cs.s cycloalkyl, aryl, heteroaryl, arylC,. alkyl-,

heteroarylC..¢ alkyl-, arylCa.s cycloalkyl-, heteroaryiCs.s cycloalkyl-, -COOR'", -OR'®,
35 -CONR"R", -SO,NR'"R", -COC,; alkyl or -SO,C4.5 alkyl (wherein R™ and R’

independently represent hydrogen, Cy.s alkyl or C34 cycloalkyl);



5 aryl, -heterocyclyl-aryl, -Cl1.6 alkyl-aryl-heteroaryl, -C(RaRb)-CONHC, .6
al kyl, -C(RaRb) CONH C3% cycloal kyl, -C1.8 alkyl-S-Cl1.6 alkyl, -Cl-6
al kyl - NR' FHO 20030R6¥) - C1. 6 al kyl, - C(RaRb)-aryl, - C(RaRFCTAERZEMGMFIM
-C(RaRb) - heteroaryl -heteroaryl, -C(RaRb)-C,.8 alkyl- aryl, -C(R6Rb)-Cl.6
al kyl - heteroaryl, -C(R8Rb)-Cl.6 al kyl-heterocyclyl, -Cl1-6 al kyl-OCl-6
al kyl -aryl, -Cl 6 al kyl -O-Cl1.6 al kyl -heteroaryl or -Cl16 alkyl-OCl.6
al kyl - het eropptepents tptisnally sbistitutell §de ot Sas BlkeP¥pFesalliynihyGn.o gkH-Cal
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-ClL. 6 aI kyl - C% lg% b3 al h@to %&)ox }g n ere| n
sai d al kyl ﬁyc% Eéﬁ’ Ralosigher gt B they g alfs F%Ha¥ray be
opt i onal | y fetmatGat syeldalisyl QbhétGmCYﬁM@m(lEg 1 to 6) halogen, Cl.8 alkyf, C1.8
al koxy, Cl.1 amdll iihasper@eniyicpasenyinavogdny dn.9xlkyl, Cag hRERyIOC, s S0P £:a! Kyl
groups; 25 Q]k?lk&rémaﬁt%%d‘ tﬁgéthé!r hﬁ%etrmm n, th & Whith!t déi{%rcﬁé?é ma(bjn one

partlcul ar dspec |nven | O ere i s provi a conpound of

formul d° (|)0%3§@F99$Qd:05[§5'{}%9 uﬁsfﬂsvﬂy gso l1’Fepresents 2; and 30 R5 represents
hydr ogen, Ggheeialskid awm&eu;a:tl@ahetﬁrqcyalwwroumwa ea?ﬁ andRARIMay bé ky! -

heteroaryl @ tlanétly@bsmafew@?or@ cﬁmdr@ wtoty) etaﬂwpaéwlgsﬁ reaim,cslaw: kyl ; " and
R3 repr eser 5 Opthigngl by EUbafkmth e' tkema SnRa bl

cycl oal kyl , ba ‘1 &%H\’ 2 cl726 23 Wk o

al kyl - heter%y@ 3ent§ Tp QBtbchnalqlW@hﬁaﬁ t‘tﬂ't%'alncn 10
al kyl , 20C3.F*apd Fﬁ%ﬂnkiw)endeﬁﬂy Ebpﬁseoymmagéfelﬁ),ue alkarqﬂ Camytientigh) yAC, ¢ alkyl-O-

het er ocyclyd;, 31;@1 £, ggi%,l,dﬁ:g dr; E?}ah ! -C3. 8 cycl oal kyl -aryl, i

- het eter 5 a

R poash N S@ﬁct"g%hatzé%yc"’ﬁy'@r%% R e Rl R G fnbr
- C( RaRb) - Crepgioaallyyaubs ne afmare (eq(1HIM) Naloges. Giadky!.45 i alkaxg( RaRb) - C1. 6
al kyl - het eraiyiathine; &aiRaRBjanGLhya@rédyk yhrbokhebei0mYCl yalkyl gfdups; al kyl -O- G _6

al kyl - a&yl o a&lqastpabeg%ﬁ a@ gta%ks?élltcﬁ%ﬁ feath JeoPr -CL.8 alkyl- 40 OCL.6

al kyl - het eroc pen ent y represent hydrogen, Cl.6
al kyl, or Ra and Rb toget her with the carbon atomto which they are
att ached ey ohe partisulas aspany of belpksdendinvertiosy, theye Isyirogdedip compou® of

2004/ 094433&@@7@9‘:&3@%&%&4@Wh&e.@nd Rd i ndependently represent hydrogen,
Cl 6 al kyl, r%ﬂ' f‘ , or Rand R together with the nitrogen atomto
attac ed rra

whi ch they forma het erocm
represents hydrogen Ci.s alkyl, Cs 5 cycloalkyl, aryl heteroaryl, arylC,.s alkyl-,

heteroarylC, s alkyl, arylCa.s cycloalkyl or heteroarylCa.s cycloalkyl; and
R? represents optionally substituted Cy4 alkyl, -C1.5 alkyl-Cs 4 cycloalkyl, -C.. alkyl-aryl, -
C alkyl-heteroaryl or -C,.¢ alkyl-heterocyciyl; and
R* represents hydrogen, optionally substituted C,.1o alkyl, -Ca 5 cycloalkyl, -Css
35  cycloalkenyl, aryl, heteroaryl, heterocyclyl, -C, alkyl-Ca5 cycloalkyl, -C; 5 cycloalkyl-aryl,
-heterocyclyl-aryl, -C, 5 alkyl-aryl-heteroaryl, -C(R°R")-CONH-C ¢ alkyl, -C(R*R?)-CONH-
Ca.a cycloalkyl, -Cy4 alky!-S-Cy alkyl, -C.s alkyl-NRR’, -C(R*R)-C alkyl, -C(R*R®)-
aryl, -C(R*R")-C . alkyl-aryl, -C(R?R")-C. alkyl-heteroaryl, -C(R®R")-Cy. alkyl-
heterocyclyl, -Cy5 alkyl-O-C¢ alkyi-aryl, -C. alkyl-O-C..5 alkyl-heteroaryl or -Cy 5 alkyl-
40  0O-Cy; alkyl-heterocyclyl; and
R® and R® independently represent hydrogen, C,.; alkyl, or R® and R® together with the
carbon atom to which they are attached may form a Cj5 cycloalkyl or heterocyclyl group;

3



group; optional substituents for al kyl and cycl oal kyl groups of R3 and R4

i nclude one or nore 5 (eg. 1, 2 or 3) halogen, Cl.6 al koxy, am no, cyano or
hydr oxy g™oQpe0a4hd0 wherein said aryl, heteroaryl or het AGIERIHEGUps of
R3, R4, R5 and RO may be optionally substituted by one or nore (eg. 1, 2 or
3) C1$ alkyl, halogen, -CF3, -OCF3, oxo, Cl.6 alkoxy, C2_6 al kynyl, C2-6

al kenyl, amino, cyano, nitro, -NR 22 COR23, - CONR22R23 _Cl.6 al kyI -NR - R23
(wher ei n RES aadRFadenandepbrieeraseyt hysinassefi-s Al Ggefycloalyl.or RS asfiRfl or

C3. 8 cycl oabdather, withGhethiteddew atéon G whichlthyy are-aBhchedunkafmy a betelyoyeipky
groups. Ref ces to al kyl include references to both straight chain and

branched chal hatic_is rs,of . the correspandi alkyl. It will be
appr eci at ed)pf'ﬂ%ﬁl SPE? Henis [ aﬁ&Fa'?ﬂ REGRAKYLAIGURT R yf’nQ%;mCh%@ PGS Bt ed
simlarby. (¢6 RefardhelgenoCCRlieyyamnuel RyEANciaidlydwey gedupsences to al |

alicyclic @nﬂ%ﬂ#ﬂénﬁgamﬁpp h@@)oawlwmfeso@ayt dreusoof RS RONH? agd R el be

Ref erences t P ﬁtg one c{r%cﬁ@i@% 19 %2&"%’8{7&!%8%&9%9' ic aromatic
rings (eg. qu:'b cyc ic C oI

napht hyl ) of + P OlSSé o Rl %%L?éwnascyén@sm@o yl*fused
to a phenyIC(DNR@fRE%g:mthyydR& Rﬁe{wyér)em feed Rt eslependendly eemeserit hydrogémde
referenges ¢q W8 CANE/RAMYP! 1, sHALROOC Y CAik, &, gmtahgy; orhwaxpgfr@has ni ng 1-4
hetero at ome selected from ni't rogen,” oxygen and sul phur . Exanpl es of
nonocyclic heterocyclic aromatic rings include but are not |[imted to e.g.
thi enyl, fReferenpgs tooaligy! mca!udear,@fﬂr%cesmrb@ﬁaﬁmht cligin g pranched ghainy | |

oxadi azol ylaliphattisbraesl of lthe coresspoading alkylt hwﬂ!dbaapbrxebna_tqm&hamfe;éncepyo| m dyl ,
pyri dazi nlaudhl &% Aoyl B K terbretdciifliatly and the 1ike. ~Examples of

bi cycl |c|§ hele cyclic omatl C rings inc uc¥e eg. quinolinyl, isoquinolinyl,
qU|naz i nyl, quinoxalinyl, cinnolinyl, naphthyridinyl, indolyl, indazolyl,
pyrr ol opyr iRﬁfﬁlgplnpes mﬁmyz@falhydnsﬂhde redereoces torafll alicydia finpludiag drgnched)
benzoxazol yibomre bt tisedredblhdingakgot hi azol yl, benzi sot hi azol yl ,

benzoxad| azol yI benzot hi adi azol yl and the like. References to

" het erocycl i nclude ref to a 5-7 nmenbered ngon-aromatic rmnocycl iC
ring cont al%‘? frigneges 19 g%a@@;pﬁ%n@éﬁ%e}%&}cwsﬁﬁfﬂow@gaﬁomgm Hiasr{egr
oxygen.2035 pmeawmlaas biglyclivetashbanyylid aromatin fisgsieed- iraphihniy or carbbaghlic benzofused
mor phol i nylringRisRgh 'aQ'artYJ,ycycIBlalR?lrfagéd‘ﬁé'a pHehy DY RQ0HihRx ind@ﬁ?}.h' anyl,

di t hi anyl , dloxanyl pyrrolidinyl, dioxolanyl, oxathiolany
|n1dazoI|d|nyI tetrahydropyranyl tetrahydrothlopyranyl pyrazol i di nyl and

the |ike. 4emacesimNelereandgariide rriaieArsiioHieng-coddigycic hetejosyeisasematic
represent aingshehiirday ¢idyhetegratoms asleded frvadnittbgere oxmerhambmmuns‘&xamiplég ogen

?}\I%g‘ S%ZY\D c?fr e ?éf&?r%té;’r%xﬁcﬁg %ggﬂzé]t Qﬂﬁé%c&mﬁeﬁfﬁ%@h& hn‘f’fe@ t& Bl ﬁﬁ&(gﬁ i hyl
or i-propyl® tB??é%{YIy'm'%BB’ |°f(a% za Iﬁgoﬁ?d'%‘%@ 'f% oz ﬁ/92905?z hal ogen

atons (eg. thtadfaIZQM ouEply), pyﬁratdwbﬁyrlqaég!yl PBrazomk oy tetrazatybend tis: ek y |
groups ( eg.Exdnile COIDitydit hetetdcytlid fgmapbenyd ihclate 2gydidolbyRidodlinolrg .
benzyl). My fndofii @Rhdkalifi, GfRIiRReRs phtltrhidfyRidoby | ifshzoffB ibiopyridityiy! ) or
aryl 30  benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,

benzothiazolyl, benzisothiazolyl, benzoxadiazolyl, benzothiadiazolyl and the like.

References to 'heterocyclyl' include references to a 5-7 membered non-aromatic
monocyclic ring containing 1 to 3 heteroatoms selected from nitrogen, sulphur or oxygen.

35  Examples of heterocyclic non-aromatic rings include e.g. morpholinyl, piperidinyl,
piperazinyl, thiomorpholinyl, oxathianyl, dithianyl, dioxanyl, pyrrolidinyl, dioxolany!,
oxathiolanyl, imidazolidinyl, tetrahydropyranyl, tetrahydrothiopyranyl, pyrazolidinyl and
the like.

40  The term "nitrogen containing heterocyclyl" is intended to represent any heterocyclyl
group as defined above which contains a nitrogen atom.



(eg. phenyl) especi ally C1.6 alkyl (eg. nethyl or et hyI) Pr ef erably, m
represents 0 nore preferably 0. 10 Wen present, refera

ClL 3 al kyIWPé’QO4/9?éf3r‘fyl) Preferably, n represents 0. 15 WHFE?’QHP‘W“
represents 2. Preferably, R8 represents hydrogen. Preferably, RO represents
hydrogen or Cl.6 al kyl (eg. nethyl, ethyl, propyl or isopropyl), 20 nore
preferably C1$ al kyl et hyl pyl or isopropyl). Preferably, R3
represents Prefergblyj ﬁsﬁ(feci’l"%e” se@'R %‘réﬁ?zyl) optionally substituted by one or
two hal ogen atons (eg. chlorine or fluorine). For exanple, R3 preferably

represents ppiisHBFt R @béﬁ@r@dmg&r chj Qkﬂllé@zrﬁéthyﬁenyU@ﬁCﬁ?@Wy tRhally

3, 5-di fl uorghe 25 Prefer | kyl
Ceq. et hyl SR b Sag oD Pfe;?:& Vi %@@?ﬁ%‘% @%ﬂ{fﬂ?ﬁ&ﬁ’“@f'h Chalf ik
1, 5- di met hytBHEGPORY of - qo Cop P 95 lFFP?e(?QI‘) SBP%/ a@ﬁlﬁ |F’(hﬁf‘)é|li°'b§fy or
nor e hal ogealkyl3(eg( bgnzyﬂ)l Nmr@ptelfm'lably,dkﬁ‘ depmsems@.ls abry| fen traefthyl @r efbiyb) py Byl or
Cl4 al koxy h eg. propynyl); -C3.8

cycl oal kyl §e§9ph§§ﬁ) gﬁe’é&b@" E?&kyl %é?@e%gﬁﬂégﬁmw or cycl ohexyl)
optionally substituted by one or nore hal ogen atons (eg. fluorine) or Cl4
al kyl gr oupBrefergblynmtraptesents 0o, %6 murg prefersblg Oy cl oal kyl (eg.

-CHZ-cypd opropyl ); 35 aryl (eg. dihydroindenyl); heterocyclyl (eg.

t et rahydrop I 1- net hyl - 1- phenyl et hyl or

a, (x-di met hy "EéﬂﬁJ ysle)n% o??ﬁ?rﬁ%’%%%&%g‘t"f {%t gﬁk yg substituted at the 3 and 5
positions) by one or nore hal ogen, cyano, ni tro hal oC14 al kyl (eg. -CF3),
hal oCl _6 al Rustgrablygn reppese8its 0C, 6 al kyl (eg. nmethyl) 40 or Cl_6 al koxy (eg.
met hoxy), C2.6 alkynyl, C2 6 al kenyl, am no, -NR 22COR23, - CONR22R23

- SO2R22 S Cl.6 al kyl -NR 22R23 _C1-6 al kanoyl or

hydr oxy ar 08;%%5%%&26\5”2’%%44311 PCT/ EP2004/ 004244~ - O RaRb) - het er oar yl
(eg. -CH2-pyrazolyl, -CH2-pyridinyl, -CH2-quinoxalinyl, CH2-quinoiinyl,

- CHz- t hi enyPrefer@blf; BY représonts bydrog@dz- i soxazol yl ) optionally substituted by
one or nore Cl1_6 al kyl (eg. rret hyI or ethyl), halogen (eg. brom ne),

hanC16aI tr|fI o 2R23 . ;5

"Gy, F’K%%wi R et °f o A P@“{vﬁ%% Py o 1s3pRAE5A,

- C(RaRb 001rms>r%1p raalyﬁm(agfg ¥!) PrOBMYIOPIORYEY RaRb) - CONH- C3. 6 cycl oal kyl
(eg. C(RaRb)- CONH cycl ohexyl); or -C3-6 cycloal kyl-aryl. 10 More
preferably, oRe g s:-:n@;1 el aﬂtlyké!rlyl (€§9beri®5h BBliondhl R¥bstitheB bYR¥E or RESPY
met hyl pr opyE Icgd;nngtto ﬁt)!hltir‘rne or)ﬁubnne) For example, R? preferably represents

unsubstituted benzyl, 3-chlorobenzyl, 3-filucrobenzyl or 3,5-diftuorobenzyl.

25
Preferably, R* represents

-hydrogen;

-C1.10 alkyl (eg. methyl, ethyl, i-propyl, propyl, methylpropyl, dimethylethyl, butwy,
1,5-dimethylhexy! or 1,1,5-trimethylhexyl) optionally substituted by one or more halogen

30  (eg. fluoroethyl, diflucroethyl or pentafluoropropyl} or Cqs alkoxy (eg. methoxy) groups;

C2 alkynyl (eg. propynyl};

-Ca.s cycloalkyl {eg. cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl) optionally
substituted by one or more halogen atoms {eg. fluorine) or C45 alkyl groups (eg. methyi);

-Ci5 alkyl-Cs 5 cycloalkyl (eg. ~CHz-cyclopropyl);

35 aryl (eg. dihydroindenyt);

-heterocyclyl (eg. tetrahydropyranyi);

-C(R®R"-ary! (eq. benzyl, 1-methyl-1-phenylethyl or a,a-dimethyibenzyl)
optionally substituted (eg. substituted at the 3 and 5 positions) by one or more halogeh,
cyano, nitro, haloC. alkyl {eg. -CF3), hatoC,; alkoxy (eg. -OCF3), Ci¢ alkyl (eg. methyl)

40  or Cy4 alkoxy (eg. methoxy), Cas alkynyl, C.s alkenyl, amino, -NR*COR%, -CONR¥R?%
~80,R%, -SO,NR”R?, -COOR%, -C, 5 alkyl-NR*R*, -C, 4 alkanoyl or hydroxy groups;



1, 5-di met hyl hexyl or 1,1,5-trimethyl hexyl) optionally substituted by one or
nore hal ogen (eg. fluoroethyl, difluoroethyl or pentafluoropropyl) or Cl.6
al koxy (egvore#8sdpy groups; -C3-6 cycloal kyl (eg. cycl oHIpkRZ00LEpdIdbut yvI |
cycl opentyl or cyclohexyl) optionally 15 substituted by one or nore hal ogen
atons (eg. fluorine) or Cl.6 aIkyI groups (eg. nethyl) aryI (egq.

di hydr oi ndenyl ) ; -heterocyclyl (eq. tetrahydro n C(RaRb) -aryl (eg.
benzyl, 1-net hyl CiRRHdwiarearedorCHz-pyrazold: hy b@Wi‘%S)' ~<élrjz-ﬁwn@2fahyyl

substi t ut edCH@—gumBM‘b&t—lﬂHﬂ-thﬁbnﬂft ~CHe p@raaing & -mgnmmzsbﬂ)tmptromwysubﬂmmed

g% ogleEyl 2 G (&4 dthji @8 ethy R é?\ade Qrofhi ﬁé)kﬁéwc(eeélkyuég?ﬂ),

oAt
hoX roup
- C( RaRb) - hevgﬁ‘gﬁ?{'ﬂp’ Pé o Zqzagefgaz H %—IQU 1 dlyalyg -CHZ qui noxal i nyl ,
- CH2- qi not i nyt -C(RERD-hetareamyt- hetegag,dﬁgg a@i‘h;ﬂwfl@ﬂylwldlwﬁxazol yl) optionally

f)lrjgsrﬁt inEa;Jt eﬂal l;)él RERET) Gmra%)ﬂ:é at). kidH)atheryBt hyl or ethyl), gal( ggen (eg.
- CONHMVE)  gr oups; or - ﬁ(ﬁa é&*"élag hqyé?m?[fg@%%?%? 9

C( RaRb) - CO\II—I-cycTQ?Hé:X 5" y' st preferably, R' represents -Cl1-10 al kyl (eg.
1,1,5-trinethyl hexyl); 30 -C3-e cycloal kyl (eg. cyclopropyl or cyclohexyl)
optlonajdy MRS prietdrbiagl mregf@emrs nore hal ogen atons (eg. fluorine) or Cl.6
al kyl groups (e e

et ahydr opyr eyl SR b '%%P' , P9 SSIapih bRleE Fbihgropy GhiRAE b O
optional |y 3&QplMe F@avn%d 5@@%53%@&9@@%&3’SLUHét'tgfegrm' @epfafmrpmppeay one
or nore hal (gl fiGoraétkyl, diflagroeti3Fa) pentafluofdprdpyl)adr iK% yalkoayg (eg. @EFRBYxy) Gloupsal kyl
f(e:glz g\;t hglol) or . c@é]b&f@al(ﬁgwycieg;ﬁigﬁwgcwﬂmﬁmro %Bﬂ&béychﬁ%%ﬁf Sptibhallye £ y
rivet] Fyae AU TR %a'%wtwaze@/ SRORS) o e RS0 RY [ BV
trlfluoroet hyl ) @Witgg\ldméme(‘ﬁ - CONHVE) groups; or 40 - C(RaRb)- CONH- C3-6
cycl oal kyl | eg. CB(e‘iétE’b}c[ﬁJ@ﬂ-H@tpmiydh:@ylsahyl Especi al ly preferabl y, R4
represents 6 WO 9:4?, % EQI%EIF%QB} /1_ (étmg,?; @-&l}{r@t (eg

cycl opropyl or c bst t nDre al ogen
a%lomsp(epy %h%% ?{(“K@e‘i H ?’ ;&’rw F§¥1 ' or @p Ipél?geé]?w
(eg. bePRyl \;Yaﬂ@l; h@in@i 4 §lkyipg1- ptFu)l; balo egaik@xvo(gm 1Q£t3|éﬂ, Gits a"ﬁé (@ aedhyg) &

posi tions) byikereea metioRygroagst. 6 al kyl (eg. -CF3), hal oCl. 6 al koxy (eg

- OCF3 Cl. 6 al ky; C t
- Ra?:\’b) het e?oar y &ﬁ%et%elg OéH ?)Y'%za@f—(gé)qy P ?gdin egtﬁémg’ﬁﬁ“ﬁﬁ or
-CH2- isoxa Sﬂ”)" Sri&-igpxase Vé) c@i"’@”bﬂﬁ@?ﬁ“(‘*@g
ethyl), hal bfbnéoatrior C(egikyl (Eglrﬁéthsdrcmetﬁw)l halogen EGNRZRRAS), halgC:.s JRMIAE)
groups; 291 ifiuofeetfiifer —CONRER*Geg YOO M) gloBPs: de( RBRD) - CONH- cycl ohexyl ) .
-C(R°R®)-CONH-C, cycloalkyl (eg. C(R*R®)}-CONH-cyclohexyt).

Most preferably, R* represents
-Ci.q0 alkyl (eg. 1,1,5-trimethythexyl);
30 -Cag cycloalkyl (eg. cyclopropyl or cyclohexyl) optionally substituted by one or
more halogen atoms (eg. fluorine) or C..5 alkyl groups (eg. methyl};
aryl {eg. dihydroindenyl);
-heterocyclyl (eg. tetrahydropyranyl),
-C(R?R")-aryl (eg. benzyl or 1,1-dimethyl-phenyl) optionally substituted (eg.
35  substituted at the 3 and 5 positions) by one or more haloC,s alkyl (eg. -CF3), haloC, ¢
alkoxy (eg. -OCF3), Cy. alkyl (eg. methyl) or C, atkoxy (eg. methoxy) groups;
-C{R*R°)-heteroaryt (eg. ~CHa-pyrazolyl, —~CHo-pyridinyl, ~CH,-thienyl or —CH,-
isoxazolyl) optionally substituted by one or more Cy.¢ alkyl {eg. ethyl), haloC,5 alkyl (eg.
triflucroethyl) or ~-CONR#R* (eg. -CONHMe) groups; or
40 -C(R°R")-CONH-C3 5 cycloalkyl (eg. C(RR®)-CONH-cyclohexyl).

Especially preferably, R represents



Preferably, Ra and Rb independently represent hydrogen or nethyl, or R a and
Ro together with the carbon atomto which they are attached forma
cycl opr opyWoooseeIvtohexyl group. More preferably Ra and POT/EBI/HEpHesent
hydr ogen, both represent 15 nmethyl or together with the carbon atomto which
they are attached forma cycl opropyl group. Preferred corrpounds accordi ng
to the invention includes exanpl es E1-E106 as shown bel ow, or
phar maceutical |y %@@wpalbvléegacmclqpmb@fcyc@bemﬁ)eom@ﬁﬂbmm:@ftweq @‘r‘Pﬂﬂ A (1)
can form acrmbr@daio@eroatoﬁad(kag ﬂldmhepf It will be appreciated that for use
in medicine the sghi{$c % par®); forrrula(l) shoul d be

I

phar maceutical |y G e arnac e salts wll
be apparent to f@@%gaﬂ{ﬁ (ngb?%yﬁﬁgﬁﬂ%myﬁﬂ%s '?Lﬁ ﬁa@e %"/[?153@@ gé‘ggﬁeﬂo@i}é
Pharm Ski . positirs) bpsneer mqbaloﬁaalkws{eacﬁ&a)aaelp@n oAlka teg. f%@ﬁﬁocwaﬂkvl

i norgani ¢ O(eg gl CordD:idfkdky Jeg. rhgtdbgglgk@rplsdes hydrobrom des sul phat es,
Pt raten: f‘i‘.ﬁéi Lt HEERAhEfeg, “H R0 ha; Ry LR RRT or BfiLAL e
met hanesul pﬁ&ﬁ%ﬁ ) 0 '°P€F3L|‘E+Pé‘§ﬁ.‘1'l @K%’ﬂ%@ymﬂr& its yg%é’s rb’HoR%J &¢ 2KV §8Gmat es
or trifl uortrmueltcmtl"e'ﬁ or?l@@ryﬂRQéS?r(egl-rﬁ@NHNmmgmwaes within its scope all
possi bl gy 30 st ol CiYRERBLCONHAOL, é}&lbamypiéghcgmrcgmemehe&w conpounds of

formula (1) may be prepared in crystalline or non-crystalline form and, if
crystalline_may optionally be solvated, as the hydrate. This invention

i ncl udes  wPralerably B §665€'WP6¢#'&W§9W@§9§MQ@98§ o Bty IR 86\ Ras wel | as
conpounds ctfethenmitt the3barban iatdoh & whinhititey avé atiatheafornt egycloptopy)or Cert ai n

ggmoundsaggeérléeﬁéwﬂ g?ro&;a )Mé‘r’éepréﬁ ga Qhd BX béﬁ'r@;ﬂ-\?gﬁgﬁ{y@hﬁf‘g@hs&ﬁg rr%;ge;ééam Lnsof
(hede 0800 SR RelonelRomih 16 ATBa" Blort b whit meh 288 Sla e ibml S xuBnEPan. “The

di fferent 40rapereoi soneric fornms may be separated one fromthe other by t he
usual nethods, or any given isonmer may be obtained by stereospecific or

asymmetric gy, %}%\f?&%&an %s‘aﬂ%&@ the in y&t%%Qﬁélg%%ﬁ%&nﬁé Eﬁ ?é’a@%ﬁ@éﬁ

al so extend a t erab
conpounds o WoP?%Pé r(n%cea{ltzéﬁlyﬁc?ﬁatﬂsrsal'nhe e0fsingl e enantioner of for mul a
(la): @RB ~“R4 B~ANN(R" 1 ~Rp)n HOHH Y-Z (la) 5 The conpounds of

formul a (1) TAg@ompblisdscdtdomaliy Al esn foRdrRef admtionItS HRPESE Gt VI bkRPpreciated
met hodol ogy g%??é‘rrdsg‘ﬁ?m@afcﬁigﬁﬂé%gﬁs ﬁﬂ@%&h@&@ﬁd&%fﬁmﬁlﬂ!&@ éhoi‘:?a“ﬁ&t of this

I nventi on. l% Cp 9 corrpound of
formula (1) pﬁ,ﬂerqpeutically acceptable. Suitable pharraceutically accept ble sal s will b

apparent to those skilled in the art and include those described in J. Pharm. Sci., 1977,
25 66, 1-19, such as acid addition salts formed with inorganic or organic acids e.g.

hydrochiorides, hydrobromides, sulphates, phosphates, acetates, benzoates, citrates,

nitrates, succinates, lactates, tartrates, fumarates, maleates, 1-hydroxy-2-naphthoates,

palmoates, methanesulphonates, p-toluenesulphonates, naphthalenesulphonates,

formates or trifluoroacetates. The present invention includes within its scope all possible
30 stoichiometric and non-stoichiometric 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
35  variable amounts of solvent (eg. water).

Certain compounds of formula () 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

40  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



10 conprises: (a) reacting a conpound of formula (Il) 0O B~ OH (Rm( X
~RZ)n Y-Z 15 (Il) or an activated and/or optionally protected derivative
t her eof WWOaIHORHIVR2, m n, p, A B, X, Y and Z are agsdidmnediaieve,
with a conmpound of formula (I11) R34 H1NRHOHH 20 (11l) wherein R3
and R4 are as defined above; or (b) preparing a conpound of fornula (1)

whi ch conprises reductive al kylation of a 25 conpound of forrmula (1V) 8 WD
2004109443 alIRCHMERE0D 40 A ddmeriOIdRBs and mpixtugs| theepf. PreferablyR cpmpeiudis o X Y- Z
(1V)  wher gbfind (1) B infi% foiin dia dhglé\enBatiofmeréf &dithula @s)e as defined above,
with an appropriate 5 aldehyde or ketoneg or gt) deprotecting a conpound of
formula (1) which is protected; and optioally thereaftt-%r 10 (d)

i nterconversion of conpounds of A t t copounds of fornul a
(1). Process (a) typically c&npri e ué}é of [wat efl sol ubl e carbodi i ni de,
HOBT and a suitable base(%luc( j nejor pyridine in a

sui tabl e sol vent such as DWW $Rit abl e tenperature, eg. between 0C
and room tenperature. 15 Wen pr@ce s (a) utilises an activated derivative
of the compound of forrmula (11), '(é§. by activation of a carboxylic acid to
an acid chloride, mxed anhydride, activgaester, 0-acyl- isourea or other
speci es}.), process (a) typically conprises treatnent of said activated
derivative with an amne (Qgliaruso, MA.; Wlfe, J.F. in The Chem stry of
Funct i onal B @engyeds ehforpliadf) and spitssapgpolvaies feeeatimay ke piepareddy the

Der i vat i vesnetRbdolbgy dedunb&d heseinafter, constituting a further aspect of this invention.

A process according to the invention for preparing a compound of formula (1) which
10  comprises:

(a) reacting a compound of formula (11}

O
A
B” OH
"5
X (R,

Y—7
15 (n
or an activated and/or optionally protected derivative thereof wherein R', R%, m, n, p, A,
B, X, Y and Z are as defined above, with a compound of formuta (IlI)

R
H R*
\T)\./\l\l’/
H OH H
20 (nn

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

(b) preparing a compound of formula () which comprises reductive alkylation of a
25  compound of formula (V)

»



and Sons, 1979), pp 442-8; Beckwith, A L.J. in The Chem stry of Functional
G oups (Ed. Patai, S.) Suppl. B: The Chem stry of Am des (Ed. Zabricky, J.)
(John W | eWyORuth/®a+38, 1970), p 73 ff. 25 Process (b) typPCHEPIPOEHHRH ses
the use of sodium borohydride triacetate in the presence of a suitable

sol vent, such as ethanol, dichloronethane and 1, 2-di chl oroethane and at a

suitabl e tenperature, e.g. between 0C and oomtgarrperature In process (c),

exanpl es of protecting groups and the neany for'ttheir renoval can be 30
found in T. W Geene and P.G M AN ctive G oups |,r|1 Organi c
Synthesis' (J. WIley and SonsB “3r 999 N Su abI a“ani ne protecting

groups include aryl sul phqmy I) H’icyl . .| acetyl), carbanoyl
(e.g. benzyl oxycarbonyl or t-Huk 3 and yI S‘I kyl (e.g. benzyl),
whi ch may be renoved by hydrol ysig or hydrogenol ysis as appropriate. O her
suitabl e am ne protecting groups ¥retude trifluoroacetyl (-COCF3) 35 which
may be renoved by base catal ysed hydrol yi@ Sui t abl e hydroxy protecting
groups would be silyl based groups such t-butyldimethylsilyl, which may
be renoved using 9 WO 20041094430 PCT/ EP20114/004244 standard net hods, for
exanpl e usewhéreanRER IR UAIM, 85 Al B X] Yianedcet as defindy el vthiap apprapriay  a
fluori deg soyncs RUGHKeRsHd ©f @ n-butyl ammoni um fluoride. Process (d) may be
perforned usi ngy conventidonal interconversion procedures such as 5
epi meri sation, oxidation, reduction, alkylation, aromatic substitution,
ester hydr o(cysi sdepratacting Bmompbundratfounulal(l) mmaprcmde@mwmynam on.
Conmpounds ofneferrtael @ (11) and/or activated and optionally protected
derivatives thereof my be prepar ed in accordance vvith the foll ow ng
process: 0 O HAOP A Step (i) (R)mB/ \ O HX (R2)n L1- (R') (CHZ)p
B-L2 HPi%k (f) mrconwaono&cqnqwdﬁvfﬁorm@@éa te Ptfber@rcpom iprap i i )
Qi KX ; (RZ)n (R)m- )gf" ( X (R2)n Y-Z 10 (11)4 Y-Z (M 1)

Process (a) typically comprises the use of water soluble carbodiimide, HOBT and a

suitable base such as tertiary alkylamine or pyridine in a suitable solvent such as DMF

and at a suitable temperature, eg. between 0°C and room temperature.

i5
When process (a) utilises an activated derivative of the compound of formula (l1), (eg. by
activation of a carboxylic acid to an acid chloride, mixed anhydride, active ester, O-acyl-
isourea or other species), process (a) typically comprises treatment of said activated
derivative with an amine (Ogliaruso, M.A.; Wolfe, J.F. in The Chemistry of Functionafl

20  Groups (Ed. Patai, S.) Suppl. B: The Chemistry of Acid Derivatives, Pt. 1 (John Wiley
and Sons, 1979), pp 442-8; Beckwith, A.L.J. in The Chemistry of Functional Groups (Ed.
Patai, S.) Suppl. B: The Chemistry of Amides (Ed. Zabricky, J.) (John Wiley and Sons,
1970), p 73 ff.

25 Process (b) typically comprises the use of sodium borohydride triacetate in the presence
of a suitable solvent, such as ethanol, dichloromethane and 1,2-dichlcroethane 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

30 foundinT. W. Greene and P.G.M. Wuts ‘Protective Groups in Organic Synthesis’ (J.
Wiley and Sons, 3rd Ed. 1999). Suitable amine protecting groups include aryi sulphonyi
{e.g. tosyl), acyl (e.g. acetyl), carbamoyl (e.g. benzyloxycarbonyl or t-butoxycarbonyl)
and arylalky! (e.g. benzyl), which may be removed by hydrolysis or hydrogenolysis as
appropriate. Other suitable amine protecting groups include trifluoroacetyl (-COCF;)

35  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



wherein Rl, R2, m n, p, A B, X Y and Z are as defined above, P1
represents a suitable group such as C1_6 alkyl, L' and L2 independently
repr esent WO 2WiPaMBE | eavi ng group such as a hal ogen at 8FT(EGHIER244 | ne) .
15 When B represents CO step (i) typically conprises the use of a suitable
base such as triethylamne in the presence of a suitable solvent such as

di chl oronet hane at a suitable tenperature, such as roomtenperature. \WWen B
repr esent s sgmEargmehods) for gxaaRlEIuse ObAN AFid sych A triflyerascetic QUMAgANOrSaSE such
as 20 pyridgliafeoiite shercpsaseas etaf n-butglainadrlien fleadpent , eg. DVAP and a

sui tabl e sol vent such as dichl oronethane at a suitable tenperature, such as

roomtenperature. Wien B represent.s CO ste i) typi.call onprises the
oo of s baiFnsass ) eV oh FerBrTRT tide SePvsP SRy terkauePiics %%F?uh%such 8

di met hy bf orapimersatian. axidatipn aigdectioanplkylatien: aroraafic supstitytiorg estey hygyoss4/ 094430
PCT/ EP2004/£HRde 86nd itheatidh bephesenirsi afidhongikaten.(ii) typically conprises the
use of a suitable base such as triethylamne in the presence of a suitable

sol vent such as dichlorongthane at g suitahle, tenperature, such as room
Cenper at ur domRaEaSk TG WSt advalie A caHoNTY B e Vet as Dot t ne
presence ofmay lseiptepbtes is@icoenanceyith therfelldwing procass:de at a suitable
tenperature, eg. 100C. Ste® (iii) typically conprises a standardgprocedure
for conversion olf{Aa carboxylic ester to an acid, such as the usf of an
appropriate al kal' ydr-get de |ike |ithiumor sodi# NS v0xj;de in
an appropriate sol ve ch as net hagegl(yat an afip),eRLl erat e such
as room tenper étuyr.e £ )case of—atert=but yl en t cohver si on can
be achieved by the uge of ‘an apprdRhi-tEb),&cid guch asXrifylofDacetic acid
in an appropriatey-sgl vent such as dichl oronmethane at ap_appropriate
tenperature such as 0C. Agyj vated derivatives of conpounds of f@hﬂula (rr)
may then be prepared as described in process 15 (a) above. Conp ds of
formula (111) may be prepared in accordance with the folllowi ng process: 3 3
3 P2 step (i) 2 a Step (ii) a P'RHI1LR OHOHH H=-N\XHHMII) (Ix)
(1'11) 20 wherein R3 and R4 are as defined above and P2 rieftepdint s a
suitabl e am ne protecting group, such as t-butoxycarbonyl. Step (i)
typically conprises the reaction of a conmpound of formula (VIIl1) with a
conmpound 25 of fornmula NH2R4 in the presence of a suitable solvent, e.g.
ethanol at a suitgble _tenpRrature, e.g. Jdeflux. Step (ii) typi
conprises the us€ 0 bl eaiepr ot et @h reactions ag describ

(R . B
( R, FE
X

a Y-___
10 W 2w

wherein R, R%, m, n, p, A, B, X, Y and Z are as defined above, P’ represents a suitable
group such as Cy. alkyl, L' and L? independently represent a suitabie leaving group such
as a halogen atom (eg. chlorine).

15  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 dichioromethane at a suitable
temperature, such as room temperature.

When B represents SO,, step (i) typically comprises the use of a suitable base such as
20 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.
25  100°C.

10



above for process (c), eg. when P2 represents t-butoxycarbonyl, deprotection
typically 30 conPrlses the use of trifluoroacetic acid in the presence of a
sui t abl e s®IQWH944¥h as di chl oronethane at a suitabl e t BApEPA0GP@I24E g.

bet ween 0C and roomtenperature. Conpounds of forrmula (IV) nay be prepared
I n accordance with the follow ng process: 11 WD 20041(194430 PCT/ EP20 04/0
04211 RBRR3IR P2 Step (i) P\ iHStep (ii) p\ HO HHHOHH (Vill) (X
(XI) Step (iii) ORB Ra AP3 Step lrv) B~ NN~ H iPs | HC]—IHOX(R)
a HOHH Ywhén(Btdprdsdnts $6, kstépHiif tyblchlly corhgrisen thie asg 6fl § suiSibépb4se)such @8 9a, A

;( "YNC'; (R [F‘g'[h }i@rrgyﬁg%) th'@'ﬁr%'éd-lée oYa%u(téB@ s&@@r&%b@h Bs dlcﬁ%rorﬁétha a'f‘a sQItabﬁ\e B,

bove and resents a. sui
prot ect i ng &r"ERﬁS IS SUPL A reQin fANPEIALEE. 5@'0 6%5‘1? REMAT “?‘ts“f’a i S diim
typi cal 1y cbydridedesha Mésemﬂeﬂ&ﬁvitéweéob/@ﬁb@grmméfhy mmwde(awalsu)tabie. agqueous
ammonia in téw@é@s@@gew{ioca suitabl e solvent, e.g. ethanol at a suitable
t enperat ure, reflux. 10 When P3 represents - COOCH2- phenyl step (i)

typically cgq rl es t he use of in t sen
Sl t ol ¢ baSop 63 GPIcal coRpTIStR A SEnTA <R o5 GerRon B 5 cabon e eBter to
di et hyl f or enacidesich 5 thaiusalof en approgriate mikali nesty. hybmmdlkeomuamdnr isodiom
tderrpe[ al(%” €hy dréx@{[a @Part hbﬂ)rbpﬁé(t@'s%ﬁrlehﬁ’s&ﬂ%Brméiﬁ&'ldl Bean&Bprobristel tbabE@ture Po
epr ot ec |on c | esch I n
represents t- og?ocar 5'%’ rzﬂ 'sederl grﬂg 8?9 Fetnf %i%l Pe(i%ﬁg cg&)er%@ﬂ ctawgg se of
trifluor oacé?h'%"ed’d%th? rvsewéaﬁ@eeeﬁaete@c'das@ﬁ.%deflt@r%aﬂe#eﬁed I8 ge r@pa@pnate
di chl or onet banentaticia as ulitidbloenetieaneedt anwaperopeaty. teimperatane siich asd°Coldtivated

t enper at ur e goRhtivb£Bf c(dn’(ﬁodnﬂ@ bfewnmaqmm* 2% JeS6h4rRd o3 JeQBRHH p &L cebQr mul a
(XI) WIH:ln dé’ﬁ ound o fornu he presence of water solu
car bodi 5‘:’?

Compounds of formula (1I}) may be prepared in accordance with the following process:

Ste i Ste ) 4
{ I
H H

OH

Vi) (i) o)
20
wherein R® and R* are as defined above and P? represents a suitable amine protecting
group, such as t-butoxycarbonyl.

Step (i) typically comprises the reaction of a compound of formula (VI1l) with a compound
25  of formula NH,R* in the presence of a suitable solvent, e.g. ethanol at a suitable
temperature, e.g. refiux.

Step (ii) typically comprises the use of suitable deprotection reactions as described
above for process (c), eg. when P? represents t-butoxycarbonyl, deprotection typically
30 comprises the use of triflucroacetic acid in the presence of a suitable solvent, such as

dichloromethane at a suitable temperature, e.g. between 0°C and room temperature,

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

11



12 WD 2004/ 094430 PCT/ EP2004/ 004244 Step (v) typically conprises the use of
sui tabl e deprotection reactions as described above for process (c), eg.
when P3 r epPasUP$30 COOCHZ- phenyl , deprotection typical | PCTERRNMER4t he use
of a suitable catalyst, eg. palladiumin the presence of a suitable

solvent, e.g. water and ethanol and in the presence of a suitable hydrogen
source, e.g. 5 ammoniumformate at.a suitable tenperature, .£g. 60C

Conmpounds of forjpula ( d (Vi IF§ are either ¢gppmerci,al | y avail abl e or may
be preparefig%mﬂ%%eg&glﬂ% ) @/‘torrpeﬂﬁﬂgsipn\g,q{ty\a?d’and"’
procedures. 101As agfurther aqu@t f{. the invention theré i hql§ provi ded a

S
conpound of f ofnul a (I') or a pharmaceutically acceptable sa?% or solvate
t hereof for use as @'pharmaceutical, particularly in the tr at mefY of
patients with di seases characterised by el evated p- anyloid I%yeLs or
(3-anyl oi d deposits. 15 According to another aspect of the ifnvention, there
is provided the use of a conmpound of forrmula (1) or a physidlogically
acceptabl e salt or solvate thereof for the manufacture of a "nmedi canent for
the treatment of patientg wiih diseases characterised by elevated p- anyloid

level s or p-anyl gid deposit 20 I'npa furtdepm or alternatiye aspect there is
provi ded a ngt Hod e Wregtnelt of ehunan—or ani H&hs%?’ew/"w' th

di seases chéﬁ}aq erlsed b rtel evat eél p-anyl oid | evgls or pﬂany '9i qg deposits,
whi ch met hod conpyi sgs “éﬁm ni steriDE to sai B or ani mal “subject an
ef fective amount ¥fZa conpound of gr rrul"‘al%; kya physi ol ogi cal | §*
acceptable salt or solvate thereof. 25 As a-f ughher aspect of the invention
there is thus provi ded a psa@tnaceuti cal conposition conprising a conmpound
of formula (1) or a pharnmaceutically acceptable salt or solvate thereof for
use in the treatnent of seases characterised by elevated p-anyloid | evel s
or p-anyloid deposits. 30 |t wll be appreciated by those skilled in the
art that reference hereifn t9 treatnment extends to prophyl axis as well as
the treat ment gfAd] N sed by elevated p-anyloid I|evels or
p- anyl oi d dghestts Theé cohpounds according to the invention may be
formul at ed for! tRF),af*i on”1n Hany conveni ent way, and the invention
therefore also i ﬁg des withi r]w; ts scope pharmaceutical conpositions for
use in the therapy of diseases characterised by elevated p-anyloid |evels
or p-anyloid deposits, conprising a conpound of formula (1) or a
physi ol ogi cahéneireRE &5t BbIne rs al A, Br X S4lZ/andP1 drerasafefined ebinar and P° cesiseats! e,
with one or;4QidHM ﬁmﬁﬁyp?b@l:lﬂ% Gl ViR RS PDLAchd USODEHApHeRY i ers. 13 WO
21101/ 1193430 PCT/ EP20114/001244 "It will be appreciated that  di seases
characterised by el evated p-anyloid |evels or (3- anyloid deposits include
Al zhei mer" sStﬁPsﬂéé%?a"thP@pﬂiﬁf%ﬁir%@tlpﬂﬁ&? eampeundfarmauta (VIIl) in aqueous

ammonia in the presence of a suitable solvent, e.g. ethanol at a suitable temperature,

e.g. reflux.

10 When P® represents -COOCH,-phenyl, step (ii) typically comprises the use of
CICOOCH-phenyl in the presence of a suitable base, e.g. triethylamine, a suitable
solvent, e.g. dimethylformamide at a suitable temperature, e.g. between 0°C and room
temperature.

15  Step {iii) typically comprises the use of suitable deprotection reactions as described
above for process (c), eg. when P? represents t-butoxycarbonyl, deprotection typically
comprises the use of triflucroacetic acid in the presence of a suitable solvent, such as
dichloromethane at a suitable temperature, e.g. between 0°C and room temperature.

20 Step (iv) typically comprises reacting a compound of formula (XI) with a compound of
formuia (H} in the presence of water soluble carbodiimide and HOBT.
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syndrone, hereditary cerebral haenorrhage with (3-amnyl oidosis of the Dutch
type, cerebral (3-anyloid angiopathy and various types of degenerative
denent i as, woumhi/@e4¥ t hose associ ated with Parki nson' s di BERER0OPOEHESSI Ve
supranucl ear pal sy, cortical basal degeneration and diffuse Lewis body type
of Al zheinmer's disease. Mst preferably, the disease characterised by

el evated (3-anyloid |levels or 3-anyloid deposits is Al zheiner's disease. 10
There is al Sepfvptypidaity comprises dee fiserofsuiplze dagrotedtinn segiiansras desdribat

E?; Wungat 'b gnﬂe;weqar r%e@@;ec%@ Wheh Pgréﬂﬂ&énfkgfm@mz—%he@%&@&adﬁt E"E?%L?e
exanpl gs of CYTRIPESt ﬁ% HS¢ ﬂg? 3'[5'%\91M %at%ééeth ﬁ‘ﬂ§ '@gqﬁﬁ:ﬂe %%gﬁ%qe 9 se@?épase
I nhi bi tors $alvart, @g. weter an@ama%amda%mecnrﬁ@nca@ﬁ@;ﬁ%a lehyelfagien Isoricgee-and

rivasti ggm nghmon@@ffimatcate! astablentinbetaturs, e@BOPCI nf | anmat ory agents (such
as cycl ooxygenase Il inhibitors), antioxidants (such as Vitamn E and

gi nkol i desor), -alyco tein P- gp ibito suc
cycl ospori n< ﬁmpeté?isp&ﬁi?fm'ﬂgé f(g/ﬁ 'H?eﬁi Cﬂ&'"}a\ﬁ'?@fﬁ‘f?'lﬁglﬁd’
ritonavir, pregarsdfaim ag@nmrdallymvam eﬁar@n@undsa@mw&iamdarqorqqadures
nethanodibenzosuberane phenot hi azi nes, acri di ne derivatives such as

G-1209 1180 E&%Qﬁrm%%sﬁéa of e3ﬁ§egn%8{1 we I?sstﬁyg ﬁ?!%v‘lg_ld e\é%gor{wg Eﬁé used

in conbination rrpou
adni ni st er eah%’ﬂlaﬁﬁﬁ‘t'@é!ﬁaé‘iﬁpit%??ab?r Sé’i"’ (R IUPeIRF PRAMMES lé‘ﬁ| ent rout e.
The conpoungartiadardy idithe treatnténe of patientsi waith aﬁsgaseﬁcmha%pbébyle@vhtﬂdrﬁsl ated for

oral, inhalgdosid @@,@ggag_aalmymygggésﬂsent eral, parenteral, topical,
subl i ngual , intrathecal rectal 30 administration, preferably for oral

adm ni stration. Tablets and capsules for oral adm nistration nmay contain
convent onafcestdingite aratheiaspecte the inderipratiene is preydedthenysiecof aygompound ati a,
gel atin, sofdaintial()) dragdeeiitgivallyracieptapés sdit orsobatthecesdf Ifmrltbsmaaufanﬂjre/wmyl

pyrroli donemeﬁichh@hﬁﬁor Er%rtréa@a@nﬂa ahaﬁ& Qﬁtﬁdué@a%@&ﬁéﬁ{:@ﬁ%dggynﬁgv& bul ose,

sugar, naize- os ate or sorbitol

exanpl e, H@@ﬁﬁ?%?égﬁa@y«i‘)'d B?%‘?fﬂ?c acid, talc, polyethylene gl ycoI or
silica; di SI nt egrants, for exanple, potato starch, croscarnel | ose sodi um or
sodi um 3§ ar fia griieobt dtetnative aspédt itige iyPontied aundthad for gk treathrut yi a Buthahat e.

The tablets, IITEI%I g?s&ﬁ%&ﬁﬂh%%%% ra&err(:%td eva HE“ v@lstcn% Q'ﬁ)% go al

l'iquid prepa |ons orm ous or oily

n
suspensi onseRQSEWHIRR eg?ﬁg@nmqgesg [y erg}g 8I*'°1a ar,pr ?\‘HT% bigst 8Qent ed
as a dry pretﬂmtmefamouobmfﬁ caropauod cxf\mrmma(ﬂ)er aophysioiegically iatedritable skl of e
before usegotehlndregii d preparati ons may contain conventional additives
such aszssuspendl ng 14 WO 2004/094430 PCT/ EP2004/ 004211 agents, for
exanpl €,7 sorbitol syrup, nmethyl cellul ose, glucose/sugar syrup, gelatin

hydr oxy et hi aduitienaseect ol SanBuien WA icihub PENEIed:: BRATRAGHVRLEARRGS 8] or
hydr ogenat edoraphidiaeea catnppurdrod feimiyia (I cag pharmackotically acpdpdablé ealt bhsolyate

sor bi tan ”Dﬂ%‘réﬂf?&tt%e i? theAFdinant &%&eﬁ%@@#ﬁa&@ﬁﬁé&' 516 Vb B-dM0id RALRAR
edlble0|lsb ? ax rrspealm)ndm
“amyloid deposits
30
It will be appreciated by those skilled in the art that reference herein to treatment extends
to prophylaxis as well as the treatment of diseases characterised by elevated p-amyloid
levels or B-amyloid deposits.

35 The compounds according to the invention may be formulated for administration in any
convenient way, and the invention therefore also includes within its scope
pharmaceutical compositions for use in the therapy of diseases characterised by
elevated pB-amyloid levels or B-amyloid deposits, comprising a compound of formuia (1} or
a physiologically acceptable salt or solvate thereof together, if desirable, with one or

40  more physiologically acceptable diluents or carriers.
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5 fractionated coconut oil, oily esters, propylene glycol or ethyl alcohol;
or preservatives, for exanple, nethyl or propyl p- hydroxybenzoates or
sorbi ¢ aciV¥O 24H@%P&parations may also contain buffer sdGIEPPPAPPEI| ng
col ouring and/ or sweetening agents (e.g. mannitol) as appropriate. For
buccal adm nistration the conpositions may take the formof tablets or

| ozenges 10 fornul ated i onventional nmanner. The ¢ ounds | so be

f or nul at ed 2%l B8 FRBEG IS @@?d@e@s_esgﬁﬁfagferqs;qg%w}ﬁygfﬁdl %H&y}é“&ﬁﬁ‘g‘géf S’or y bases
such as coeowldiditeprsitsinaudeeplzogiress disease, tHidTeanitiveopaiteericéownisng to t he
i nventi on r@ydraeOhbRditay BetstrfithabAtorpage wite padmylaidosis o tHeabitertypy, bol us

I njection qr_contl f usi . -l e orm
For 1 nst ancs' S SR Aol urtVeyiBBy o pEs B e terus ethbolias S35F
syringe8, tonseassacipter WitsRarkipaens Aispasa,Piaress \ERIDIATMICRSE Plsy . qpeticathe
conposi t i omasamipgtatatistahd difosebeass wdl tipeari Nizheimedndiseas®, or enul sions in .
aqueous or non-aqueous vehicles, and 20 may contain formulatory agents such

as anti-oxidants,. buffers.. antimcrpbial, a | Cl adj. ust i ng
Soents, A 1Rt biroapl: Feris e 8 pERE R EaM A LB S HaPfid sy
const i t ut i siepesitsHs Alzhginoelts diseaski cl e, e.g. sterile, pyrogen-free water,
beforejgse. The dry solid presentation nay be prepared by filling a sterile
powder asephi Ly : taj _
Creri 1 o soiiEian ded fofdel ngf?@‘%%%"“%fﬁ%%ﬁ%ﬁﬁ%ﬁaﬁééien‘%ﬁ?'?éfe@“e'%“a’%%? Vhen
the conpourf@9PgFes Mxng e iresfieniSe adni ni stered topical ly they may be
presented as a cream ointnment or patch. 30 The conposition nmay contain
fromO0.1 %gamRRHE T Reindl () rﬂégef)@tié?éﬂmcbﬁibmaliant\mhﬁﬂ%rbyerapait@mi;n&f t he

hy Cart . nw : . PN
compourd usEbls AR 0 olidf uiRiedfle 8ot ha) o8 Sy Bibind BRLARRE ) | 1Z
the usual WRRPHAE FUch@sdelrahydesrainoagy 'dﬂ‘ﬁed?i?e@@?ﬂi@“ﬁ?dﬂ Wﬁ%@v%ﬁ@%mwﬁ
suf ferer, danramdemetase irtiitdramntiattaomsatoiiagents (suds as cydomygenageaitde

sui t abl e unpfipiePSLantBIaAEs BuBR ab VitaBROE BB gRReidedehn, Matids SQRgFcaRYtehe

adm ni ster re.than once a day, .far _exanple on two.. .t hr f our
fies. por ﬁﬁﬁ- e Br cu Qb xR GrRRfen b ENTBril Fand 1 or
nunber 28f itopgvinmegesye aeatatey grogeptepns, raameis 10itcl udi ng but not
limted to methamidibaxdsysdirans, phppbthiziaines riditietdetivative sush as @FdR0dtHt i on are
herei n i nconpppalRA 1Y | Y §3857RNGR mscighzgach individual publication were 15
WO 2004/ 094430 PCT/ EP2004/ 004244 specifically and individually indicated to
be incorporated by reference herein as though fully set forth. Preparation
of | nter medivherthe ®rmespds gre viedin Memhipption with ptheg tharapaiie ggeatsdheD1) To a
suspengison @mpbuddd My derddriinbrgdeithed eeglenhtifiyder simlitansalsty byagyi v) in MeCH
(600 m) atonlaasnd: @Berature was added SOCI2 (20 m, 270 mmol, 1 equivV)
dr opwi se. e resulting suspension was refluxed for 16 h then cooled to
roomtenperature. The

The compounds according to the invention may, for example, be formulated for oral,

inhaled, intranasal, buccal, enteral, parenteral, topical, sublingual, infrathecal or rectal
30 administration, preferably for oral administration.

vary in
&

Tablets and capsules for oral administration may contain conventional excipients such
as binding agents, for example syrup, acacia, gelatin, sorbitol, tragacanth, mucilage of
starch, cellulose or polyvinyl pyrrolidone; fillers, for example, lactose, microcrystalline

35  cellulose, sugar, maize- starch, calcium phosphate or sorbitol; lubricants, for example,
magnesium stearate, stearic acid, talc, polyethylene glycol or silica; disintegrants, 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,

40  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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10 suspension was filtered off to give nethyl-4-am no-3-nitrobenzoate (D)
(539, 100% as a yellow solid which was used in the next step w thout
further puWDfeEHW. [MrH +  197.3, RT = 2.42 nin. DesRET/EPIGHIRLHS

Met hyl 4-am no- 3- brono-5-ni trobenzoate (D2) To a sol ution of

met hyl - 4- am no- 3-ni trobenzoate (Dl) (48 g, 244 mmol, 1 equiv) in CH2Cl 2

(1.4 1) at roomtenperature was added bromne (16.3 m, 318 mol, 1.3
equi v). Thagenis it exagiel SorRiohsyR MRy srlidose giucose/lsHaar SYRét 9eRtB, m (117
mmol , 0.5 elydroyynedthyllzetuibse casrosymdihgidcedioldse reuramlium stearatagebed rred for | h

then cool edyfp o OdibRTRRY &htisRyind BSerf gam@nm@ﬁ %Pﬁ?s\ﬁ?o?tﬁﬁ ‘Mcﬂé‘at&“ th
a 10% sodi un){L ?1? osu (%I te QTE(% on. ij‘}s m),
oo S N Asse A B e VAVaRs (I Ry 5 0HS ghible Hgtlor sSaie Srherel ol
4- am no-3- birastienstedi aocendmiloailycestae,) Promdere @yccswwmalaow: grauesesyatives.whi ch
was used i nforlarampiel mtiap ombiop@- hitmokyianzpates br sarbicdtid. [Mehfreparatiohd.ray RT =
2.90 mn. 2359% L % ffé?lsglté\/‘ﬁ‘é\'fﬁdnn?)colounn and/or sweeten D!Bg ents (Seoq mamnltolz)f

ffo- 5-

3-brono-5-nitro- uoroacet yf) am nofbenzoate ( ution
met hyl 4- anfH8P¥°B ni trobenzoate (D2) (66 g, 240 mml 1 equiv) in
CH2Cl 2 ( 1. 4Fonburcab®iministratierethe ppmipabitiens mep take, the fpmmefdeblets oectpmevges hen 30

(CR3CO 29 (ftmilatediD@GoRt@itiond! rhamigdl v) and the resulting solution was
stirred for 1 h. MeOH (29 m, 720 nmol, 3 equiv) was added and the sol ution

was stirred for 15 mn. then concentrated in vacuo. The residue was
di ssol ved i AN %EQEPO'GW?N plsghg ferruilated g8 ANRPISHENES, Rk CRRIGHENY ¢veRtianehes

with a 2N asumosiohiClasenbuth amcqc20 ®utién)ar offier gheeritbésied aqueous phases were
acidified to pH1 with concentrated HCl and extracted 35 with AcCEt. The

mbi h

ol ofs PR S  ROR t SesR AMA 0 SOUERR o,
net hyl 3- br 8#pnsiration By bojustniestion S GRRIEWPHY HWSRY) BrhZBH (S Rrespntgdiing uz"tg 93%
as a brown daosd fowhj fohinstesice seampoutesevialexsmalt wpume tiifosiong or priedilled syringes,
gu[)lrl;lrrgazll ?8 rinl H]dtseézﬁtgr{\%rs \Wﬁr an ?ﬁdoer%ipggl:eét’}vatﬂ@ @ﬁé%bm%élﬁéhﬁn%ﬁ%'such )
26 WO 2 1) 16T 25 M ESH BN IR ARAHE B PoRyoLS Veiges Parkd™

3- br onp2®- nmay sontai formelatasy egerds pughses st exdprdstbufferss pntigicrabia) agemsg mol |

1 equi V) i nakd8A8n(chy bijusting Sgumnts. enmmtvulygthumve gtedigetmaneise mgdeder K203
(37 ! 9 27%rm?8 ¢o d%t.ﬁﬁlwr.t}é)saﬁﬂgwé%glﬁ@ & §@HB é Bg{er‘?uxe&?éa?eﬁb e Gsid
T L 5 SHS ) sl bt ti6h ) et by g el SRR ALAUEA e e
suspensi on H@Mdmédteflbrcoaltmmetepr hfifing 2 Kterilecastiition asepticdiinte gpeh aeniaioer The

preci pi st egwdfreéid-t6iRd of f and washed with AcOEt and the organi c phase
concentrated in vacuo. The residue was di ssolved in AcOEt and

When the compounds of the invention are administered topically they may be presented
as a cream, ointment or patch.

30 The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% by
weight, of the active material, depending on the method of administration.

The 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,

35 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.

40  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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t he organi c phase was washed with brine, dried over MgSO4 and concentr at ed
in vacuo ‘%ﬂve met

3- br ono- 4‘T?% 1994430 buten 1-yl (trifluoroacetyl)anino] - 5- RAESHEHIG4E (Da)
10 as a brown oil (95 g, 98% whi ch was used in the next step w thout

further purification 3.70 mn. DescriptionsSand6(D5 and D6)
Descriptions 5_a e oht ai I.ng._an anal pgou duret at
descri bed ﬁB?C'f?@y BBQM%Q‘F@H ﬁ%éﬁ&ﬂ{:ﬁ@@@?@%ﬁ t ?reﬁb?%@“"ﬂ

appr opri at éullylseyfortbr oni de indicated in the table below. Name Allyl [MH RT
(mn.) bromde Br Mthyl3-bronp-5-nitro-4-[(2E)-2-penten-1- - 3.80

yl (trifluor e (D5) Br Methyl

3- br o 4- g%ﬁ%{'h"%ﬁ*ﬁhhéﬁéi@% 3. 46

yl) (tri Pl udtessee '9¥)am no] - 5- ni trobenzoate (D6) Description 7 20 Met hyl

3- et hyl - 7- iMethyl-4-aminerStnitrobenzdsd& Pt e and net hyl (3Z) - 3-et hyl i dene- 7-

ni E L 0I 233bd1cm/@li e%ﬁbrh BelplafiBo-8 ittsbeykdait acid 30 gTQY@mHO?-Ske@thiQ%UW 1800

me r e

i t rﬁbenzoa@Z& féa% s i %Hd%d*idé'a & MP%“@%@%@ W59 1 o

equi v), g(felsgefgswfswa%r%?d fog, §fe'aew?° emmmm egrpratyiee. Fhgmp) | 1 1
equi v) 1and sdee(D&(o)w%f lededDoffitn gige merltml}Wanﬁino}Bmemanz))a@t(D’l()tﬁﬁgt ém%}aa ure

under nitr o%%h@@bﬁ%ﬁ %seelﬁﬂwerﬂe)xt &@gﬁlthguff@ﬁlcléﬂﬁdmcﬁﬁdﬁ peHpas stirred
at 100C for ﬁgg[% s to room tenperature. The insol uble mat eri al was
| t

filtered of h AcOEt and the conbi ned organi c phases were
concentrated in vacuo. The residue was dissolved in AcCEt and the red
preci pi t at eDdseripidn@2. 6 g) was filtered off The organi ¢ phase was 30 washed

w th wgker l\ﬁé}ﬂypi-hﬂﬁno ﬂh&%ﬁlﬁtr ﬁoncentrat ed in vacuo. The
re5|due rated w t efo

filtered of ﬁpﬁw & metty .&ﬁﬁ@ng-g-m H‘?‘Pa&@g @5 928 Sandl (T SabigL iy

(7 g, bl ackCltbdez)(1v9a§ quqnﬁ itertiperpture sty added Woine41684m31 &WEPZ@O@HL@OMM
chr omat ogr aHeyreedting boleﬁorgeﬁas(remhawze{ tﬁeﬁaanotrﬁa/r% inh eni 7lminol t M5 @iqu) Get hyl

S-ethyl- 7 bt 9‘)&0‘4 A" S DUHRNC weD it 35 hﬁgu?t Pold PRl oo

sol i m Xt u and tetr niu

el t5) Her doTHERBICwTTR ARCR Diaseqioe vaa%esétwge Hithoae 10% Sowwm fricsifitq (0. 1
H- i ndol e- 5-amebaxgoiaticn @AE mig e witls A0 3280 athyried over MgSO, and concentrated

i dene-7-n 11 tip %8uo3to<§uﬁyﬂém%mb%&n@%ﬁb@ﬁén@b@te«m (6632 gSods) &2 ewz ChRT
\;veg?42ufnen éom?)escrl pti Ona @té’la{%{"%&k%ggﬁugwoé rﬁ‘%&%&% %Bﬂtgéﬁédﬂim ng
an anal ogoud%)fBtedure to that described for
25
Description 3
Methyl 3-bromo-5-nitro-4-[(trifluoroacetyl}Jamino}benzoate (D3)
To a solution of methyl 4-amino-3-bromao-5-nitrobenzoate (D2) (66 g, 240 mmol, 1 equiv)
in CH,Cl, (1.4 1) at 0°C was added pyridine (100 ml, 720 mmol, 3 equiv) then
30 (CFiC0OX0 (51 ml, 360 mmol, 1.5 equiv) and the resulting solution was stirred for 1 h.
MeOH (28 ml, 720 mmol, 3 equiv) was added and the solution was stired for 15 min.
then concentrated in vacuo. The residue was dissolved in AcOEt (350 ml) and the
organic phase was washed three times with a 2N agueous HCI solution (200 mi). The
combined aquecus phases were acidified to pH 1 with concentrated HCI and extracted
35  with AcOEt. The combined organic phases were washed with brine, a saturated NaHCO;
aqueous solution and brine then dried over MgSO, and concentrated in vacuo to give
methy! 3-bromo-5-nitro-4-[(trifluoroacetyl)amino}benzoate {D3) (87.2 g, 93%) as a brown
oil which was used in the next step without further purification. [M+H]* = 372.2, RT =
2.92 min.
40
Description 4
Methyl 3-bromo-4-[(2E/Z)-2-buten-1-yl{trifluoroacetyl}amino]-5-nitrobenzoate (D4)
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10 Description 7 fromthe appropriate precursor
bel ow. Nanme Precursor

[MH RT mn. Methyl

7-nitro-

| - 1H- i ndol WONEHPHE| at e(D8) D5 263.2 3.56 Met hyl

3-(1-nmethylethyl)-7-nitro-1 Hindol e-5- D6 carboxyl ate (D9)
1H-i ndol e- 5-car boxyl ate (D10) 15 To a suspension of

| ate and neth ethg
fH'&PW?Wﬁ@@' }{B’H"Z%telDé) (@05 g,
1 equi28) mnidl, t cdduenean(ABLNI() Ikt reom temppatae wreled mitesgeni #69 Gdbedvas

Met hyl 7-am no- 3- et hyl -

met hyl 3-ethyl-7-nitro-1Hi ndol e-5- carbo_@/
i dene- 7- n i tq g-splutiogiafyaethy-3-Bropmg-fadrosd
mol ,

3-ro

PCT/EP2004/004244

(32

3-

indicated in the table

Description 10

added pal | SRR 7 ShorschRe, (O3 PaAnER Yeine SRR, G20 35 el the
R P e aahed L pelinas s feRhERTEI S, o Bl o folisn

washed éopimligBymiet 9. Aeqev) wim thesaddasdanst ﬁ‘@ﬁt@Pm\%@@seﬂMéﬁ éOchjﬁ-&feﬁithO@!t ed
| n vacuo t ahgh \t@olé@td‘lbdorrﬂe&memm&- Fhé pteciditatensiad fiitdhed off bad Washed wtbPAODE( 2. 65

resul ting

for 24 h.

g, 97% as
further
(D11- D12)

i ndi catjed
7-am no- 3-
7-am no- 3-
13 Met hyl

PRb&r nlsdrg;e t%Bf uss
e e e et i

'é‘séBQanachl'(QS

py 0
( J[Tmyi“ﬁ hyl ) - 1H-| ndol e-5- D9
7-[ (et henyl sul f onyl ) am no] - 3 et hyl

e

r@st&wwgg)ﬁi)esﬁkﬁa ifVaLARY

SCrl

e CaRcenta
to that destorditsetiethilos- bfﬂ!’&@'ﬂf[@ﬁ/bl‘ﬂ mmehfbmitlﬂwr@qmmb)pmlm}éi pitreloenzoete (D4)

demﬂiﬂvé%rtﬁéﬁf‘ﬁ e MxtsteRvito0t furthBi ﬂil)Hflcatlon
-car boxyl ate D8 233.2 3.06 D11 Met hyl

18 WO 2004/ De=skiiion€H &amPo@Rs@fd B4 To a sol uti on of nethyl

7-am no- 3-
in CH2CL2
2.5 eqﬁljsv)
chloride (

stirred for

with a 2N
to give cr
[ (et henyl s
as a purpl
purificati
(D14- D15)

manner to [

20

25

30

e@@é@r ﬂd‘rlfs'ff‘ﬂr‘?& QM%T@@B@%H'L% dlirfdo

orin Y e e
1indle fble belows ol |

d‘f"@‘
i

I ONS

%T! 12

%’Hd’@c%nner

carboxyl ate (D12) 30 Description
- 1N-i ndol e- 5-car boxyl ate (D13)

iaﬁa&du.% @Rhatmhnbéd fanU' V)
bultepriste At bfortihe icalga T

1.2 equiv) and the resulting m xture was

vacuo

12 h 5 then diluted with AcOEt. The organi ¢ phase was washed
gueous HClI solution, dried over M S%lypnd concentrfated I n
ude nmethyl 7- Name [M+H]" | RT (min.)

m-ne}-3-ethyl-1Hindole-5 pPFQ{wden te (D13) (2. 08

e solid which was used in the next| s ep WI hout funther
OMlethlyN¥:bliomae=53iteb-4-[(2BT-2penterf- m n.| 1 Descri ptions|14-15
[ﬁgﬁﬁdopéécg%aﬂnﬂio]iﬁar&%é‘(%@ were obtaijpned using an{andi®8gous

t

Br

Methyl 3-bromo-4-[(3-methyl-2-buten-1- S ) 3.46
ylh)(trifluoroacetylyamino}-5-nitrobenzoate (DE) '

Description 7

Methyl 3-ethyl-7-nitro-1H-indole-5-carboxylate and methyl (3Z)-3-ethylidene-7-

nitro-2,3-dihydro-1H-indole-5-carboxylate (D7)

To a flask charged with methyl 3-bromo-4-[(2E/Z)-2-buten-1-yl(trifluoroacetyl)amino]-5-
nitrobenzoate (D4) (11.1 g, 26.1 mmol, 1 equiv), NaCOOH (1.8 g, 26.1 mmol, 1 equiv),

Na,CO; (6.9 g, 65.3 mmoal, 2.5 equiv), NBu,Cl (8 g, 28.7 mmol, 1.1 equiv) and Pd(OAc),

(440 mg, 2.0 mmoi, 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 MgSO, and concentrated /n 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

17
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described for Description 13 fromthe appropriate precursor indicated in the
tabl e bel ow. Nanme Precursor MrH °~ RT min. Mt hyl

7-1 (et henWOEWOHBHY amri nol - 3-propyl -1 H D11 323.4 2. 98 PCT/EP2004/004244

i ndol e-5-carboxyl ate (D14) Methyl 7-[ (et henyl sul fonyl)am no]-3-(1- D12 323.4
3.19 neth leth I -1Hindol e-5-carbox |ate D15) 15 Description 16 Met hyl

7-[(3-chl 1.00] - 3- et - el
L 5 TR B U Bl
1.29 nmol nitrp- ‘eldrmdpje freatidate Or)(hH§ oavwéd’e) i ealeNet 30@1’6' red sqli

1. 2 equi V) obfaihed (mRGuchdf@baideirahytly! atwnoniuohesajté BEeile, washéd witroCH AN fo eqw V)

and the ' C3ld mt&e'owe@@ Q?hﬁ-tﬂ-r{nfr&qI-ﬁhddl@—%fﬂafrﬁ’dW%@EH& fndtdi (#B-41 then
di | uted Ac Ot H d d
VSOt ahd sﬁf}eéerner Tolie-Por ey M ey Bl g BF@sﬁa%iﬁwrh}w?egsﬁver
chr omat ogr apég ircthe sieki step whoytifddher eufieatine. A HI 3240 2,gBV e ded2pin. 7-
[ (3-chl oropropanoyl ) am no] - 3- et hyl - 1H i ndol e- 5- car boxyl ate (D16) (300 nyg,

729 as a H+ = 3094 RT = 3.18 min. Descriptions 17-18
(DL7- D18) B%’scr %’ﬁ%ﬁ?‘#?@w i

D]17-D18 e obtai ned using a Iogous
procedur e IQ?SF'P% ns $a3 WefaRRi2ingy Ry & 32‘3 goys PfP&ﬁf?%fﬁEOH&gFSEﬁﬂ%ﬁa C'or ecur sor
i ndi cafed Oesttigtionabiremibies appropiie Negmsrder odinatast inNke-EbleRTelown. Met hyl
7-propyl -3, 4-di hydro-1 H [1, 2,5]thiadi azepi no[ 3, 4, 5-hi ]i ndol e-9- car boxyl at e
D14 323.2[2794 27 2-dioxide (DI7) Methyl 7-(I-methyl et hyl])-3,4-di nydr o- H-

[1, 2, 5] t hijadi azepi no[ 3, 4, 5- Rafiendol e- 9- car boxyl at PrddlbscdIMFH* 97
2, 2-di oxi gle_(D18) 19 WD 2004/ 094430 PCT/ EP2004/ 004244 Descr i pt ilofMim)

1, 1- Di net hyMethgyT-nitro-3-propyl-1H-indole-5-carboxylate (D8) D5 263.2 3.56

1S, 2R) - 3- _ o phenyl- et Dy bardte (D19) 5 T
(15,70 e N e A ooy e ame (0fs) 570
{(19)-1- [EMMWWM (25 gl o5 1 ool 1

equiv) ) [Chirex 1819W4 Lot #99243821 in MeOH (350 m ) vvas added aqueous
anmoni a ( 339¢sriptiond® M, 3.2 nol, 3.3 equiv). The resulting mxture was

et e&ﬁﬂu SHEL SR oo SRR P ) ke ©
propyl [léar U2 #efuspemsiay) of pmsthyl 3-etghg- “5@' 1@9'%109@0%? da%lnﬁﬁi We$Zhded in
the next stetiylidendiBuitrd-RBtdiedred HhifidaeSiacanboxpase (DI (3oh g202 Zomaial 0t BEGY)
Descr | ptioRs 18ede (56 GmRRLAIJRM thiRhOANAS @R HRRERTREE Added bhRlaifeSs | bed
for charcoal (10% w/w and 50% wet, 620 mg, 10% wfw) and the resulting suspénsion was
stired under an atmosphere of hydrogen (1 bar) for 24 h. The catalyst was filtered off
20  through a pad of celite and washed copiocusly with AcOEt. Th combined organic phases
were concentrated in vacuo to give methyl 7-amino-3-ethyl-1H-indole-5-carboxylate
(D10) (2.65 g, 97%) as a pale yellow solid which was used in the next stép without
further purification. [M+H]* = 219.4, RT = 2.82 min.

25  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-propyi-1H-indole-5-carboxylate
(D11)
Methyl 7-amino-3-(1-methylethyl)-1H-indole-5-
carboxylate (D12}

D8 233.2 3.06

DY

30 Description 13
Methyt 7-[(ethenylsulfonyl)amino]-3-ethyl-1 H-indole-5-carboxylate (D13)

18



Exanmple 1 (El') fromthe appropriate acid and the appropriate am ne indicated
in the 15 table below Description Acid Amine [MH RT Precursor Precursor
]+ min  PhBAMEPHYI0 ((2R 3S)-4- (3 chlorophenyl) - 3-{[ (7- ePRVEPROOIREHY| - 2, 2-
di oxi do- 3, 4-di hydro-1 H [1, 2,5]thiadi azepi no[ 3, 4,5-hi]indol-9- A3 C50 653. 4
3.40 yl)carbonyl]amno}-2 h drox bu | nmeth (car bamate (D20) Phenyl et hyl

[ (2R 3S)-3-{[(7-ethyl-1- methyl -2, 2-di oxi do-3

[1,2,5]thia P@z@wtﬁa[oé m@twlmqm'ﬁeréretbw Ws'"és'f %eﬁrbexsdatfz(mo) (216 g, 9.87

yl )car bony!| jamolnbegdiv) i8-GH 0y @PImehat rperd temperatura werenatitied pegnidisentt rel, RD71)
Phenyl met hylmrﬁ&ﬁi?s%éhw zﬁw@ (ebbrg: d)gsrﬁ%aybﬂ?eqzmqlaﬁalzdm&oérhah@é{%ﬁyll H
L1,2,5]thi ad %{3 1 n&olnﬂgeqﬁ? $h t% sulting mixtur: dfori2h

yl )car bonyl de n %)u th "& o) ?é’va(sﬂélff

Pheny! et hy he[n(dzl eggylirQA 9.03},&@{({ phase was washed with a 2N aqueous HCI

et hyl - 7- (lsmaﬂdﬂyldaéhyok/éerMgSOdenatcdm:eﬂtréteddn hyelode bive crude methyl 7-

H[1,2, S]t%(t@ﬂ‘ %E@Mémﬂw 3- é(fléli ﬁﬁb)%a@é(@ 3/)'(]2 @@%)%}é'a}pﬂﬁleO) 4
t

rr:'g'? hiubmz (2 8?'&‘&'&!‘?3‘“ yag “&Fﬂ %%gﬁ?a?‘%adﬂ 2@1 4&75' Zhi

i ndol -9 20 AB92miN04/ 094430 PCT/ EP2004/ 004244 vyl )carbonyl ] am no}- 2 hyd
roxy-4 poen | but (carbamate (D24) Phenyl methyl ((2R, 3S)-3-{[(6-ethyl-

rrF'; ler bon I e%‘-ﬁf? l|-|411§ (315]51@?]ad| azino[ 3,4,5-h)]indol-8- Al6 C52
y y

car bamat e (D25 Descrj ption
56 ot byl 7 DEpRRIp %weifﬁyqrvm@nveqeaebw&}edsua fy P RIo0RYS| BPBER KR ot o
(D26) To adssiribed for Reéschiptidny13 TFemithaapBoptialy precursar riitated indhe babley beloe:
(D10) (471 nmg, 2.16 5 mmol, 1 equiv) in CH2CI 2 (10 nl) at roomtenperature

were addedpyridine (260 ' NEmg” Precursor | {M+H]" | RT (min.)

Methy! 7-[(ethenylisulfonyl)aminc]-3-propyl-1H-
indole-5-carboxylate (D14)

Methy! 7-[(ethenylsuifonyl)amino}-3-(1-
methylethyl)-1H-indole-5-carboxylate (D15)

D11 323.4 2.98

D12 3234 3.19

15
Description 16
Methyl 7-[(3-chloropropanoyljamino]-3-ethyl-1H-indole-5-carboxylate (D16)
To a solution of methyl 7-amino-3-ethyl-1H-indole-5-carboxylate (D10) (300 mg, 1.29
mmol, 1 equiv) in CH2Cl, (10 mi) were added NE1; (216 ul, 1.55 mmol, 1.2 equiv) and 3-
20  chloropropionyl chioride (136 ul, 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. The
organic phase was dried over MgSQO, and concentrated in vacuo. Purification of the
residue by flash chromatography on silica gel (iso-hexane/AcOEt : 3/1) gave methyl 7-
{(3-chloropropanoyt)amino}-3-ethyl-1H-indole-5-carboxylate (D16) (300 mg, 72%) as a
25  white solid. [M+H]* = 309.4, RT = 3.18 min.

Descriptions 17-18 (D17-D18)
Descriptions 17-18 (D17-D18) were obtained using an analogous procedure to that
described for Ester 2 (B2) from the appropriate precursor indicated in the table below:

30
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-methylethyi}-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-hi]indole-9-carboxylate D15 3234 297
2,2-dioxide (D18) ‘
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mmol, 1.5 equiv), DVAP (26 ng, 0.22 mmol, 0.1 equiv) and

chl or onet I | chloride (354 ng, 2.4 mol, 1.1 eq

resul ti ng%gﬁ(ﬂfﬂé&%s stirred for 2 hours then partl ti on?gy%pzmgiﬂi CEt
and a saturated NaHCO3 aqueous solution. The two |ayers were separated and
t he organi ¢ phase was washed with H20, dried over MgSO4 10 and concentrated
in vacuo. Trituration of the residue with Et20 gave nethyl 7-

{[ (chl or onet h%/:)sul f onyl ] am no}-3-ethyl -1 H i ndol e-5-carboxyl ate (D26) (630
ng, 92% asP ¥ solid which was used in the next step wi thout further
purificatiohl- mmlmwbﬁsszﬂ)-%ammm-lbﬂdyowsl-Gﬁ'myilrpeﬂwﬂs’rmyl]!@rbmnete

obt ai ned fr 25) - 2- (1 nmet hyl et hyl ) - 3, 6- bi s( net hyl oxy) -2, 5- di hydr opyr azi ne -

@19
Fosa, E 2P o g PIABEE eﬁaﬁ%ﬁﬂﬁﬁhﬂe@f” '[(3886-0%5"1;%%éé@é%ﬂ?ﬁ%;ba%a%@?% |
3, 5- di f | uor®-92 bAEmlal gﬁuwaﬁ EChipex 1 ww% af#94245641 - M@ P8 mihxes agged”
Met hyl 3- Ci’daqlreﬁu:kaphmiryda dB2%i wat, e180D219) 3.2 200l DB Scedquiv). Ghe J@sHtifty Imlxture was

2- (13- et ho lraonztémﬁé}x{upé RRABAR{HEN CBRDhtrdRdtin I2LMS I 164ig ylethyl
oy L‘.‘;ﬁy?@? D55} 5y o zﬁﬂganv'wﬁvﬂérﬁw'ﬁ%wﬁﬂsRﬁ%?ﬁog, Wans 4

equi v) . 10TheWhl€%%ﬂilﬂ|Wi’©CW&?z uses indBe sextrstemwithout Bistet puificatieur e f or 16 h then
partitioned 25 between AcOEt and a saturated NaHCO3 aqueous sol ution. The

two | ayers & he organi ¢ phase washed with brine, dried
over MgSOH4 ﬁ@g péoﬁ'(?‘ﬁfﬂgﬁize%lbggivacuo to

|ve
S O e hax ISR, S0:75: e PBlgareg B3 e sy smagnersisy fhat deseibsdaiohe
oi | whi ch wexaroged (EB1)tfraen dlesx tapptoppatsi adidand ftoe Eippropripter amineaindicated3o the
Descri pf§ onaBib KalowlD 2004/ 094130 PCT/ EP2004/ 004244 Et hyl

2- met hyl - 2 [3-(trifluoronet hyI )phenyl ] propanoate (D31) Ethyl

2- et hyl - 23—+ r*fl tor-ofrethyt)phenytpropanoate (B3 —wastobtatned—+tro
et hyl [3- irifluo r‘rﬁgge Yiawbgny!  acetat ¢ i Acith analApnes @@mgh o Rhe
process descrl bed for scription 30 (D3®recursbesPreqirson {min})

2- (3- Met hoxy ﬂe; %e iih_ggopanm c aciid (D32) To a solution of |ethyl

2-(3-net hox te (30) (20.959, 94 mpml, 1 equiv) in

Et OH (200 nq\,/l*;for\%% H 3 3&’?2 s golution (90 m, 180 mml 1.9 ;10

equi v) and| dindde8utiibydrg-i-xt ure was stinred agt 700C 16 ? en gqgled to
%Sldue

room terrperpms]m.adm@b.r@te, Etsqm][rvm.gr enmoved | n vacyo and the
extracted }? gn acidified to EH 1. Thelaqueous phase was then
extract ed ZZ roxybuty )mephylcarbamate (D20)

Phenylmethy! [(2R,38)-3-{[(7-ethyl-1-
methyl-2,2-dioxido-3,4-dihydro-1H-
[1.2,5]thiadiazepino(3,4,5-hilindol-9- A3 C51 637.5 3.12
ylycarbonyllamino}-4-(3-fluorophenyl)-2-
hydroxybutyllmethylcarbamate (D21)
Phenyimethyl ((2R,3S)-3-{[(7-ethyi-1-
methyl-2,2-dioxido-3,4-dihydro-1H-
[1,2,5)thiadiazepinol3,4,5-hilindol-9- A3 Ch2
yl)carbonyllamino}-2-hydroxy-4-
phenylbutyl)methylcarbamate (D22)
Phenylmethyl [(2R,38)-2-hydroxy-3-{{[1-
methyl-7-(1-methylethyl)-2,2-dioxido-3,4-
dihydro-1H-[1,2,5]thiadiazepino]3.,4,5- A9 C52
hilindol-9-yllcarbonyl}amino}-4-
phenylbutyllmethylcarbamate (D23)
Phenyimethyl ((2R,3S)-3-{[(7-ethyl-1-
methyl-2,2-dioxido-3,4-dihydro-1H- A3 C53
[1.2,51thiadiazepino[3,4,5-hilindol-9-
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organi ¢ phase dried over MgSO4 and concentrated in vacuo to give 2-(3-

nmet hoxyphenyl ) - 2- met hyl propanoi ¢ acid (D32) (159, 82% as a yellow oil which
was 15 usW@ Z/4He30next step wi thout further purificati oPCT/BRAO#PRION 33
2-Methyl -2-[3-(trifluoromethyl)phenyl]propanoic acid (D33)

2-Methyl -2-[3-(trifluoromethyl)phenyl]pr opanoi c acid (D33) was obtained from

et hyl 2 20—metyy—2-13-(trifHuvorerethiyphenyHpropancate—(B3H—h—an

anal ogous rm}t?ﬁmonwlilﬁmlhe} 2ihyodeey<-descri bed for Description|32 (D32).
Descri pti opnéshyBafnybrbbinate (0L hoxyphenyl )-1-net hyl et hyl ] car bamat ¢ (D34) 25

To a sol ut] dg,p%rgg/mgtw[g i’p‘eggj:)ggg%w“ mgt hyl propanoi ¢ acid (D32) [(1g, 5.15

mol, 1 om tenperature was |added NEt3 (1.07
m, 7.72 nnppthyh2.8-diedda-¥4"- and t hen di phenyl phosphoryl azide (2.2{n, 10.3
mol , 2 eqL[1;2)5]thTattheaz1m[&.l4t5 h:q;ndcm&(ture was tAh heat debZat 800C for 2 h tlhen

@D

benzyl al cioly [\4 I%Lz}@d 3 equiv) was added amnd the gol utiagn
heat ed for fu t room terrperat ire 30 anqj partitioned
bet ween Etké}‘3 yl!b y‘f)mefl;lylctazﬁgrﬁgt%gg agteous——sotut+-on—Fhetwo—tayers—wer e

separated and the aqueous phase dried over MgSO4 and concentrated in vacuo.
Puri fi cati oDesdripition 262si due by flash chronat ography on silica gel (iso-

hexane/ ACGEM 5}:){ ﬂ}bﬁ‘-ow*stﬁ%n ar‘ﬁﬁ’i QS%@@WW&G&R&E@E WdXylats i526)bamat e

D34 1g,
(o ngTé/%‘F?P’FPL%‘P RSt Bongs e () @y .16
{ 1- met hyA - 1mped, (Tt equiv) i Coizet: 10 mmgoméemerywmwamc@e@mﬁmdgﬁfbm di2ded
from 2- metfiot, A4 8qdivy, DMAR{ZE MY hY.L2 plisslyd. | RGoRRASd ehiakirmkthBifeslIfb ;%%ﬂ
S

I t
anal 000w il (84,40 A %5%0‘? %@LF?’E%B{ %5? Bl IS WS sBtod for
5- Br ono- 3- t fiFB pAEeRSH Peivgen Bt Bagy splir  Aiyegps solution. The two
3-t hi opheneleyerb atede hgphratetiGand tge ofpan phme Was veaghed with i .CH2IGe@ ovérdagS®@l ) at

0C wer ej(pddgd Arickatr4td8 iPvabuol PduraiBh of thekeSie With 00 Hivd fathy 1d , 99 ol ,

Foom &t :a%@@“‘?rﬁg‘“xﬁs%%%!f'ﬁ?'hm}%{“@’fﬁﬁ‘d"%fé S50 Coh) s B0
was pour ed @ BWHIR $PgTHCh was useibindfe eexsigmutouhisthespyificaliant wi ce with

AcCEt and the conmbi ned organic phases were washed four tinmes with a 2N
aqueous HCl pegirifitidis 3189 (¥ai-b2g) 10% aqueous NaHSO3 aqueous sol ution,

sat ur at chi sol ut d nc te

vacuo. e “Bassqnau%%é?%emeg%ofmaeqd I i et ng%thvﬁ‘qxgﬁzﬁ-‘t ha
saturated s@hydrpeyiasne ReepEindetosthe genaral grocgdyre deseripeg gy £. el Craegdr-de ed
and t he or gansa; BpiPdxeattidTeteshedioer AMgBO6traR00E afCc2B85-2641 i n vacuo to give 5-

br ono- 3-t hi ophenecar bal dehyde (D36) as a brown oil which was used in the
next step

Name
Methyl 3,5-difluoro-L-phenylalaninate (D27)
Methyl 3-fluoro-L-phenylalaninate (D28)
Methy! 3-chloro-L-phenylalaninate (D29)

20  Description 30
Ethyl 2-(3-methoxyphenyl)-2-methylpropanoate (830)
To a solution of ethyl (3-methoxyphenyl)acetate (19.72 g, 0,101 m, 1 equiv) in THF (200
ml) was added NaH (8.8 g, 0.222 mol, 2.2 equiv) then iodomethane (26 ml, 0.4 mol, 4
equiv). The resulting mixture was stirred at room temperature for 16 h then partitioned

25 between AcOEt and a saturated NaHCO; aqueous solution. The two layers were
separated and the organic phase washed with brine, dried over MgSQ; and
concentrated in vacuo to give ethyl 2-(3-methoxyphenyl)-2-methylpropanoate (D30)
(20.85 g, 98%) as an orange oil which was used in the next step without further
purification.

30
Description 31
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W thout further purification. RT = 2.38 mn. 15 Description 37

5- Et henyl - 3-t hi o henecar bal dehyde (D37) To a sol ution of

5- br ono- 3-¥Ri?8PHetER ar bal dehyde (D36) (2 g, 10.4 mmol, 1 REERAPVIMHZENE (45
m) and H20 (15 m ) was added tetrakis(triphenyl phOSphI ne) pal | adi unm(0) (600
ng, 0.52 mmol, 0.05 equiv), and t he suspension was stirred for 10 mn. 20

Tri et henyl b e e to F. Kerins and D.
F. 0 Shea E{wf%-meaﬁg SRS pEmtyhBhERRGaBI6R B39, ° 1 rol | "3 O

equi v) and ROBEBmethykB-[g(tr lﬂliQIOS‘th’YBPhEWIIEf@B?Watﬁlé’?@ )d’d%fe‘épfé'rﬁ‘édtﬂﬁ@ e8Pt i ng
i XL urA e G\/E\/as(trﬁtubl‘o"n%{hmpr@ﬁ%ﬁcémte th dn anhabcxgmbd egﬂneﬂmer qumdsa@aggarfd di | ut ed
wi t cCEt . ase was washed wth a saturate agqueous
sol uti OE '8%#@89%@%&%@04 and concentrated in 25 vacuo. Purification by

fl ash chromat ography on silica gel (iso-hexane/AcCEt : 9/1) gave

5- et heny! - 3Desdrigdieen@ ar bal dehyde (D37) (660 mg, 100% of adduct as a pale
yel I ow oi | . 2(RMethckypheyN-2-Reai/ipropafdiciid(D32)1- D met hyl et hyl

o p“’py“elu?‘v%%m@%ﬁ@% %3~EH%}%*?9*%8'&;%8”§ ‘%’a%"%@ﬁ“;s%ﬂ?géﬁ%@
m . 38, 16 nhERuVIInGHORLE00 Tk HaS sded 2N NagHiaRueALs SRHIPRABR Mo (HRFEeT 82 g,
38. 18 nifol , edui)Saret they yesnitihgt mixture sws istigedriak t70PE fanats $it thenecbaied toooom

ts g{rﬁre;?te grete rature. Mbﬁgoﬁéﬁwﬁ?gﬁ#érho@d%lvé&ﬂﬁr austhaGhsiand @&trgae%.tawélo%t
vacuo to g:\ﬁ‘snlacioaﬂ?cfrg Rt}ll gt ﬁ@/ U%‘? \?' CZE%O%&?%& %3@?1 ?&bgﬁs%ﬂd t%%
as col our | eggnige SRS HHeE hovRsr M %Cﬁ@tﬂtegtéb ¥@GUoUP fiMet He
purificati ometho&)ﬁﬂmhyp@-methgl@rﬁﬁnbib Ez!ui)(BB’Z)oplzﬂgalSZ@fagl ae a( RESRW Gid vmacﬁohfatsl on

of hydr ylg‘_gg ﬁtlﬁy NelolsIMe} i %tfuﬁhg Bicatigmol , 1 equiv) in H20 (60 m)

wer e added rgé % 5 'g\% p 10015 equi v) and propanal (12.49 g,

90. 5 mol , 23 WO 2004/ 094430 PCT/ EP2004/ 004244 1.05 equiv) and the

resul ting nPreerintiomd3 stirred at roomtenperature for 16 h then extracted 3

times with Emlemﬁa-ctﬁﬂbomdemwpmnyl]tmapmo-mbm (b33¢d over MgSO4 and
concentrat eQ M&EM%Q['S-C{UR@O éﬁ F@%ﬂﬂ@' Rg(\j‘ﬁ aﬂ‘btﬁﬁnﬁ r%m as a
cl ear o C ed i Qu urt icatron. 5
Cocar i 44 onmabvE2 5 fythaimetyh ervﬁeroa?mﬂ? 34 8ran anoposis Ranpes

(D40) To a pwicess descobed DEDEscptiop324P32xi me (D39) (4 g, 54.8 mml, 1 equivVv)
in CH2Cl 2 (200 m ) was added N-chloro succinimde (7.44 g, 55.8 rrrml, 1.02
equi v) and (# uItlng solutlon was stirred at roomtenperature for
2.5 h then rl xcess) was added and the brown sol ution

stirred for Bengyl {1 (%mtmme@wﬁy‘!-WIWWHGafbaw%KIB%t e (D38) (1.36 g,
8.72 mifd , TokGsalgtidrvdf a:ienigittiixdpienyh-rnettytpr@anmid acid.(032) (1g, 5.15 mmol,
equiv) in toluene (20 ml) at room temperature was added NEt; (1.07 ml, 7.72 mmol, 1.5
equiv) and then diphenylphosphoryl azide (2.2 ml, 10.3 mmo!|, 2 equiv). The resulting
mixture was then heated at 80°C for 2 h then benzyl alcohol (1.61 ml, 15.45 mmol, 3
equiv) was added and the solution heated for a further 2 h, cooled to room temperature
30 and partitioned between EtOAc and a saturated NaHCQO; aqueous solution. The two
layers were separated and the aqueous phase dried over MgSO, and concentrated in
vacuo. Purification of the residue by flash chromatography on silica gel (iso-
hexane/AcOEL. 9/1) gave benzyl [1-(3-methoxyphenyl)-1-methylethyllcarbamate (D34)
(19, 65%) as a yellow gum.
35
Description 35
Benzyl {1-methyl-1-[3-(trifluoromethyl)phenyl]ethyl}carbamate (D35)
Benzyl {1-methyl-1-[3-(trifluoromethyl)phenyljethyl}carbamate (D35) was obtained from
2-methyl-2-[3-{trifluoromethyl)phenyl]propancic acid (D33) in an analogous manner to
40  the process described for Description 34 (D34).

Description 36
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equiv) were added and the resulting solution was stirred at room tenperature
for 48 h then washed wth a 2N aqueous HCl solution and a saturated NaHCC3
aqueous 15WOANPEHO dri ed over MgS4 and concentrat ed i nPGHERYPVH/004244
Purification of the residue by flash chromatography on silica gel

(i so-hexane/ AcOEt: 9/1) gave 1, 1-dinmethylethyl [(3-

et hyl - 5-i1 soxazol yl ) net hz carbarrate (D40) (1.91 g, 91 %9 as a clear oil.
Descri pti ond-Bromg-3-thiop enecarbaldehyde (D3

N-{ 3- ( Di ety laagtispensian [of di-iziphgheaartraldghyee Hy D J6- @- 4.6 pamol. - ylegdieha} CN.Cl,

met hyl met ha@ rﬁ‘l? lé'F‘odd: \L@%réﬁd HoAlE) b(QB"’Btﬁ $6d tnrkd4 21 Eeu.&PQntrz {s. PMﬁ @é 34
pol, 15 equiv

RN RN el J e e gt e e N A

yel | ow Sol uemparatere. Mixsé @ ihe soluerit was srimeved1?. Gicyo awl @enmduelwasqgwyd and
the 25 mi xtsuds»aylo&n@tcer TR aqLeS@ pHase \ﬁashextdmeﬁedctmee@.tm BcOE RNt enpesabree and
concentrat & éﬁ\c ?\l rEQmé %dﬁ*&?r'tﬂ%é% éHéé Mc@ﬁ&ﬁﬁor?méngmﬂfa 1@ at
0C fol |l owed etra bora & |n H20
ARR I RN R & ek SOBUY

filtered offg8dd and tqmnaemmtedtlh GHBION Tihe gesn@a\wﬁ redtssoived in AcOEt and

(di It Eelt hbdt ﬁ%@&buay [sflﬁlédir?&iﬂﬂ% blﬁl‘uﬂit@d BBltion bf Roftidle@nsaltsyot deeteNagits were 0
nme nmet ha

e 2 uhite Q%g}ﬂ%&‘gh&‘kme %Eﬁﬂ: soﬂgéeod#?cfc@eﬁ 3@[@5‘.6 érla“ét}ntcéﬂr&?té?i% Y%&Pm!ve 57
puri fi cati offompekHyoRtiengrarhaldelydeDS0y 6 enkoracrieWpicB prasesed in(tha rpxsgieno a
sol uti on ofwithout further purification. RT = 2.38 min.

N-{3-(di met hyl am no) - 2-[ (di met hyl i mi ni o) met hyl ] - 2- propen- 1-yl i dene}- N

et hy!l h am tetrafluoro borate salt (D41) (11.8 g, 33 nmmol, 1
equi v) P@E’"rﬁ was added K2CO3 8 g, 13 mml, 0.4 equiv) and the

resul ti ng @ﬂm!mw@wmséd@a&@em@w 7) 5 mn. then cooled to room
t enper at ur eTaaGatutivoestt $-btaxb-Bidhiofkheshrbaldehgdes ([238)y(2agidExl4 nithel, dgetrmySn
phase was eESM‘Ea(%‘?gb%n& 'I-P@S(ﬂﬁ"rﬁ:ﬂw%'% gd?e'ﬁ%kfs ftfp Mmyﬁa%@btﬂﬁé‘) SMigaRhfoBas es
were dried over gﬁ nce at ed 1 vaclo to ¢
(hydr oxyret T91 i 42he HP pa zﬁq“t" ( IS5 SYSPEEgIN 2 SHEiEde feh1 1% iR ch
was usel) i hnadokratbsirgxin mr%emml%@@@re@pmogm (EO#(EHZIS ang£s H. BY Sbaa 43
(1h(§ 2, 2- TrinfJ @og O@hémlQoon%pyatmodgaﬂ%ardoahdﬁmwa d v) EhdaK 00,41 | ugrg of
y roxyrret PL
(yde ooy nﬂyé rﬂﬁerggnccgmppggg pz»g o fadie! rgjstirﬂgoegtuéﬁ% g >
(2,2, 2- trif0Rsk B Yeresrare &nd AGOE 3 @@‘3@ e gh ﬁ%ﬁ)wasevaﬁ hedui v)
and t he r eswith iangpturated iNakiCAsaguaous acblutlon JAdried averr MgBOL, emglecartognteatethém
Cogcteﬂtzsftt Eghdub. Pa@HQtior BY flakie Shidkfat pr@acsﬁ ghwg@l@hﬁﬁﬁée@ﬁa%@g@ 9PY) abBS&
an e twog rie
and concent raﬁéﬁws Yﬁéfc G%S%B%hgﬂédaet | on @?Hi‘%&]t het}%e@%@%d%s 3 Ra@%gkwl\éﬁ
chr omat ogr aBhy H38 B1-i ca gel (i so-hexane/ AcOEt: 4/1 to 1/1) gave 1-
(2,2,2-trifluoroethyl)-1H pyrazol e-4-car bal dehyde (D43) (2.8 g, 83% as a
pal e yel | owgidriptidaegsri ption 44
30  1,1-Dimethylethyl 2-propyn-1-ylcarbamate (D38)

To a solution of 2-propyn-1-amine (2 g, 36.36 mmol, 1 equiv) in CH,Cl; (20 ml) at room

temperature were added NEt; (5.3 ml, 38.18 mmol, 1.05 equiv) and bis(1,1-

dimethylethyl} dicarbonate (8.32 g, 38.18 mmol, 1.05 equiv) and the resulting mixture

was stirred at room temperature for 3 h then washed with a 2N aqueous HCI solution

35 and a saturated NaHCO; aqueous solution, dried over MgSO, and concentrated in
vacuo to give 1,1-dimethylethyl 2-propyn-1-ylcarbamate (D38) (4.05 g, 72%) as
colourless needles which were used in the next step without further purification.

Description 39

40  (1E/Z)-Propanal oxime (D39)
To a solution of hydroxylamine hydrochloride (56 g, 86.2 mmol, 1 equiv} in H,O (60 ml)
were added K,COj; (12.49 g, 80.5 mmol, 1.05 equiv) and propanal (12.49 g, 90.5 mmol,
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1,1-Dinethylethyl [(1 S)-2-(cyclohexyl am no)-1-nethyl -2-oxoethyl ] carbamate

(D44) 15 -di et hyl et hyl ) oxy] car bonyl } - L- al ani ne _ mmol, 1
equi v), Eﬂ%‘h@fl‘g‘]"(‘i. 84 g, 9.6 mol, 1.2 equiv), HOBT (1."%%7':3’,2‘95{“@“ 1, 1.2

equiv), 4-ethyinorpholine (1.76 g, 16 nmmol, 2 equiv) and cycl ohexyl am ne
(2.1 mM, 9.6 mol, 1.2 equiv) in CH2CI2 (10 m) were stirred at room

t enper at ur r..lL Ut QF S s i t

resi due di g‘séﬁ)\?%%@) %h%\l{ﬁétrg gi&gtn.‘g%'vggg%g@% \/E\]%tsrgé/\tﬂ/ast%gw\é\;?\é} F’% 1%Rﬁ?oﬁa Ukous
HCl sol ut i Gitragtad dritesiwith fdtis RN PGRTIE PNREE BT dIePYeE METRr 2 SOr
and concentooaterdrated inacacwotto giievid E4Z)prdparet hyimet (3d9) (4.59 g, 73%) as a clear oil
[(15)-2-(Cm1u5mﬁéé/h§éa MQhe hextdyhithdin QxeRE hydfcaaskha mate (D44) (2.12 g,
989 as.a colourless oil which was used in the next step without further
purification. 25 Description 45 4-((ZIE)-But-2-enylam no)-3,5-diiodo-benzoic
aci d et hyl Rescdptiop#d) To a sol ution of 4-ami no-3,5-diiodo-benzoic acid :
et hyl est er,{(-Dimethytéthlyl §(3-@ttayliSsisbraiolgipmetitylbaricomdte (D206 g, 0.17 mol, 1

equi v) in GiF, i‘&é@om@(@z _g;gpal.h@ﬁsﬂmei(bs "y, W8 % marfladediid 60% i n ni ner al
oil, 7.3 g, 0. 18 1.8 |,V ortlm'e r 1n. 30 After. 10 min
crotyl brg&%@{@%%‘@%@ﬁ&ﬁﬂﬁ}’l& .SEC%'HW%’) (7%4691\/%5 5’6"}#)1'%@%{@@ vi a
cannul d0ovéhe Besdltingasriutione wae silifred iy raemt temeeigdigredior dvied then wardine d2¢ dm
tenper ?t u { x0YSY) waid dtided dndrthe @fovirt St firkdded2 and, 1tDienathyiéthyl2-pvapyn-1-
concentra i r ic
phase was \%gcsérﬁ%dﬂ %@gﬁea}_ﬁzﬁ'&?‘s g‘ﬁgéngﬁ%%@jgﬁggg éﬁ%%ﬁ%@&?ﬁe@ﬁvﬁg ﬁgﬁ'o%iﬂr‘?md
the combi neRAIUSY J&R¢ @dPR% Spd the r’%ﬁéﬂ@%ﬁi‘ﬁ 8 Was RiFRA Akroog) fesepegaidre %@ and
concent r at dbleft iwashedowitv ayi2he agheous HG: sahdiopoamd] 3 Batirated 2NgHCQeeass a
I[O:v[::fﬂ i qlsi g7ée«.dmti€ah, WASd byed Mg!so.,%dweerdce?;r@@dvmma@u&. Phficatién obthd Fdsidiel BN

= .M, = Nn... r , - 1= _
H-i ndol e- 5-%386;8)%/& ?8353%33 r[C"lent %hc{a)eéét(ésg- %fﬁ‘fég}aegsfﬁ Q%‘%eoif16cﬁrq8th§nethyi [(3-
4- ((ZI E) - bmtbﬁ:%ﬁ%a&mynaplwllsa%am%% FoPtoal%) @t agleacser (D45) (15 g,
31.8 mmol, 1 equiv) in DW (150 ml) at roomtenperature under nitrogen were
added 25 Vs PidioAYd30 PCT/ EP2004/ 004244 Pd(OAc)2 (357 ng, 1.6 mmol, 0.05

equi v) ,,.Na O. 95. |, .3 .equi C8 (8,4 79,6 mol, 2.5
equi v) zgndmjl mﬁﬁ%"g""@%@'ﬁﬁmy""?" Y%'&WW“’%&'?'&@PP?% " suspensi on
was st i rr edmativimetiianapyeivm di-hadupse bomtesalt {(BAH cool ed to room

t enper at ur eTEMNOD SWOLRNIF (@13-AMOIN 1Y 2GUi0) at e wasadlied R®SH; [126.2 intl] Z0%edimdR BvEen

ACCEt 5 an BA2INR Wit H%ﬁﬁginweths tefhp&ta r@%e.l&b‘ﬁ?@fﬁé'iﬁé’h&*ﬁﬂiﬁg.
dried over n con_cedtgratt)e I'n_vacuq. grlféagtlon of the re ue by
fl ash chrort'd® r%?é‘ﬁ‘i?”owa&q(r g brgEjoagetic, agd,(dad 8- &8 Mragle)! gae M St e

conpourd$ ( Dagjure 6 stirged 8894°Cafor & itienecookasl todoonMerperatugandcorRgnteated 6
m n. le Dgs\rarch@.t TOMhé fedidRe M| @Xxiicadp @adtd ZiMg- & ek it 0°C followed by sodium
I ndol e- 5- ster 0 | .
3-ethyl-7-i" ﬁéﬂ%*%f%t&i@%%ﬁ%% r%@y%'uﬁc‘?qg‘c% f @%@@‘f&@t Eﬁé %@8@&@%6@%‘,’ 0, 48
mol , 1 equtdP) Ciapdithe pescipitetrofomned wes filieried o Anelr tHtuated witadrHaGN toogenNer e

added (dimethylamino)-2-{{dimethyliminio)methyl]-2-propen-1-ylidene}-N-
30  methylmethanaminium di-tetrafluoro borate salt (D41) (11.8 g, 33 mmol, 37%) as a white
solid which was used in the next step without further purification.

Description 42
{Hydroxymethylidene)propanedial (D42)
35 To a solution of N-{3-(dimethylamino)-2-[(dimethyliminio)methyl}-2-propen-1-ylidene}-N-
methylmethanaminium di-tetrafluoro borate salt (D41) (11.8 g, 33 mmol, 1 equiv) in H.O
(36 ml) was added K,CO; (1.8 g, 13 mmol, 0.4 equiv} and the resulting mixture was
stirred at 40°C for 5§ min. then cooled to room temperature and concentrated HC! (29 ml)
was slowly added. The aqueous phase was extracted 5 times with CH,Cl, and the
40  combined organic phases were dried over MgSQ4 and concentrated in vacuo to give
(hydroxymethylidene)propanedial {D42) (2.25 g, 68%) as a white solid which was used
immediately.
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benzyl carbamate (562 ng, 3.72 mmol, 1.5 equiv), copper iodide (24 ng, 0.13
nmmol, 15 0.05 equiv) K3PO4 (1.05 g, 4.8 mmol, 2 equiv) and

N, N - di netWel 6etpkeaedi amine (26 |, 0.25 nmol, 0.1 equi VBCHREROMHEREsUl ti ng
suspension was stirred at 1000C for 30 min then cooled to roomtenperature
and concentrated in vacuo. The residue was partitioned between AcCEt and
H20 and the two phases were separated. The organi c phase was dried over
MySO4 and concentrated in vacuo. Purification of the residue by flash 20

chr omat ogr apbyc.q),st.csn hzca gel (iso-hexane/ AcOEt : 9/ 1) gave the title

conpound (D4 izz(fﬁﬁ &gmgtliﬁ)ﬁhr ré’ib|9-4f W@élﬂ@hﬁ [MEH + = 367.1, RT =
3.73 | d et hyl
cster (Dag) T Q%rwfﬁ’?‘g‘?fl(m’qfeﬁyfﬁggﬁ arplsRsdal %B T K. fain ™
H- i ndol & 5- belbbi3P0i m!) ariddcanchgtrated $1@ (4.¢ Daly gt (@B tergperetusa weg, addedd@didd- i n
E& 0|(41(() 1/0W/rT1 iruft\ﬁ@ﬁo@tf@dﬁﬁﬂaﬁh@@@%chmae Ng.39 g§5 fHoHehol, 89 @@mvyia?d HROrdsdiltil) .

% W re
was stirred" #ur%@%% ﬂreﬁﬁgr e IAQat O%q%[%oe t\(}pef ﬁ-%‘?] fé'%%n&% &}& H ngnar )(‘:r?)lgl
0.08 equiv W%“W%Wﬁ@ﬁ”%&@ﬂ"e&ﬁd‘@@@ ?’&Ut@laﬁﬁ thexivgr layers; W?l’@oﬁ%r&?@fbc
for 30 anot Mhe agOesusnphdsenwasalied over MgSy, tandprmnagntrated Theaced. a?lymtatmsof
filter eﬁLOf {hetr@&%'@ﬁ Pash Brofiatédh 5 i rﬁé\ﬁjcarﬁb‘?t(:sé?fheké}?e/ﬁ&@ét b td HHPYRR

vacuo. The LEabhoRa Ep&'ﬁ%@)ﬁe Ay e ) GRSor bl o

vacuo to give the title conpound (D48) (150 ng, 95% as an off white solid
whi ch was uaedcnmstni:hezlnext step without further purification. 35 [MH+ =

233.1, RT =43, eutm rsg aoﬁ%x] ag.?»ncgbi RiefhyiLR mgges@%}na%e fsduyl - 1

H- i ndol t

TR o N v O i el S
1.29 mol, {1.840i 96 mmcml—melez:lLMOHﬁaB)T MTegaaiaernmngt‘GZ(egw)Memymorninmwne 1.2
equi v) and Bt.zhhor®piradl] 2RYLIVE Bhd eydishekdidmire (111 Al 91B®AmMoll 112 &gl )\ (madlat he

i th acce - o Tere BRat uf i @Eﬁ%%mﬁﬁﬁg éeﬂ“eﬁgﬁ%ﬁgﬁ%fﬂh o
or gani ¢ phagécl{ﬁaéncb thectetiie: disgdeed hACCOBhcEIR PRABIE PhasEawas. washer f"Y’@a& on
of the 2¢ esbduspub\HGI|sesios hsalumatedgaquehys BaHEO:isoltige land ibsioe hdriealneaeAMGED . :

3/ 1) gave t BRd thhdePtra®@ThUbGo (408 1(13@9\effﬂfletr7ﬁ‘fr@18 MM Glaphd)th-meyH] + =
323.4, RT = oxlgth lc%rba%ﬁgiﬁzlh?(? ﬁnq °/<()I§%]gorfc$ﬁfél Z%NI Ef‘c'ﬂ wgs ﬁsgc} M%e ﬂiext

H i ndoI e- 5- 8
7- ami no- 3- e?WIW'tfoPLWﬁH@IW@%&’PboxyI ic acid ethyl ester (D48) (1.1 g, 4.74

mmol, 1 equiv) in CHZCI2 (20 m) at roomtenperature were added pyridine
(575 1,95 7. i_:,],s 55 equiv), DVAP (66 ng, 0.47 nmmol, 0.1 equiv) and

g
esul ting A -gﬁuﬁ%-ew e e I B
or gani ¢ phade aselitina ohéamined, dipdogpnaeio ecidethy! selen{aeormensiallg avajiable s
and concent Malybebden (X206 400.1T7hembie s ieduio) weMHE (480 et 0PC undeR fitrdgéP@agl ) and
NEL3 (1 M, 8XGPSSH @63 iRARGH a7 B o 18SHnbl, 1D55Quilh roRioMTseSdver 2&fin.
30  After 10 min crotyl bromide {21.5 ml, 0.21 mmol, 1.2 equiv) in DMF (50 ml) was added
via cannula over 5 min and the resulting mixture was allowed to warm o room
temperature over 30 min. 5 ml of EtOH were added and the mixture was concentrated in
vacuo. The residue was dissolved in AcOEt and the organic phase was washed with
H,O. The aqueous phase was extracted with AcOEt and the combined organic phases
35 were washed with brine, dried over MgSQ, and concentrated in vacuo to give the title
compound (D45} (82 g, 100%} as a pink solid which was used in the next step without
further purification. [M+H]* = 472.0, RT = 4.93 min.

Description 46

40  3-Ethyl-7-iodo-1 H-indole-5-carboxylic acid ethyl ester (D46)
To a solution of 4-((Z/E)-but-2-enylamino)-3,5-diiodo-benzoic acid ethyl ester (D45) (15
g, 31.8 mmol, 1 equiv) in BMF (150 ml) at room temperature under nitrogen were added
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at roomtenperature for 16 h then diluted with AcOEt. The organi c phase was
washed 15 with H20_ 2N aqueous HCl solution and brine, dried over MgSO4 and
concent r at®td 2H¥38 uo to give crude title conpound (D50PCTEP2MYO042HMoy as a
brown oil which was used in the next step without further purification.
[MtH + = 323.1, RT = 3.29 min. Description 51 20

f(1S, 2R)-1- | - 2- hvdr oxv- 3- ( 3- OXV.- z ) - pr || -carham ¢ .acid
torc. butyPaOREe @aRuo 1% Mgl Ds. By e OREL IFS IdR¥. o s el
tert-butyl N€s (8.#09.g/9.88nmel2,5 equivganmd, NopEHi Bk 91 83.9v@mal,ot. #3uRi38PHe was
di ssol ved irgsiHirigbushERsit wadRered IRdratrogereatza00anion 80 (ift-thertooldd b rovRl , 3
equi v) was t&ﬂﬁ& tqg *hﬁ;dr&%%@t{rélgd " ALELE Wr&%ﬁ%eﬂas %ﬁnﬂi%ﬂ&& b%&vfe%”ﬂé@ﬁ? re
of nitraqgen, TOr at” reflux terg)eraturg_ e m xture was cooled. and the
sol vent Swanidil 2 he two 2hasas Wi JeRa(ALRG, d Perigane BhaRfwaR Sried 9w NeOi n
AcCEt and wmshmedcertrated ini vaesowPtrifickl ofdhe eesidueby Mg80dhrandhtagsaptenon sitied i n
vacuo.  Purdef i§ahkRahepXchE@RSH/1§ fyaqgﬁh@qaﬂénﬁwmngI(bueﬁémlg,(%%g(a'\@% _
98/ 2 to 95/ 0%5 g@\i/_ﬁ,ut_%gﬁ%khe_ ggﬁpn%md (D51) (10.0 g, 66% as a white solid.
30 Descri pts1 % l 1- yl yI" (4, 4-di f |l uor ocycl ohexyl ) car bamat e (D52)
To a solution of 1,1-dinethylethyl (4-oxocyclohexyl)carbamate (3.56 g, 16.7
mmol , 10 eeseription@®2Cl 2 (50 m ) was added DAST (4.6 ml, 35.1 mol, 2.1
equi v) and 4, HABiNE - dbleld-85kbdkyli® or 16
A Rt ur o o ﬂg’é%ﬁiy“@% '%%é"“s%fﬁﬁfgﬂﬁ?%o e z%dgﬁ'*aﬁm%‘%@ﬁly c
mi xture wasl 37 §IHIILPN3-2Pylrr-togogh indalersicameayia A eyt estR JEQ'S wer e
separ at ed ah4B rimolagequwvidn pikane @Qmthatream tainparatimeonder mikiegefowbienadgledr gani ¢
I ay_egI S Wer epciiryiedrisnedte MBEXPAg an 2 em?u.eﬂs LRyl dobzeMa@idé-(Zﬂ' frigh oratrh@ol, of t he
resi dug-wt - di L
i 11 uordey AP ERIPTE T be gﬁﬁﬁﬁ Z0) NI
used in t héd-2hEwolsd & gavivi arsLieresyiing sysRension Wes stirred et 198°%08Y 20 gun ten
PCT/ EP2004/ @0lk2i4d rodde samperaiuonaid cérice(iBativll it saguoh&hg Fgsiduenmahparétidngd] ami ne
E 512 3A f lt ﬁ%t\”ﬁé‘\ APOFOSTH Nééj Bnd 822 phases were sgszrated. The organic phasei was:.L
-(3-met ho n ak- e r . 3 ,

115t bonel b, RS R AR PR AR & Mt AR L,
(2.1 g,2033 shgnatograpby anviiica geldiso exaneMeRid - Rdboeye the)titerranppald(R47g
m Xt ure was(250 imy, ed%ats a0 GfffwihiteZolid. [Veél] B d 363. 1, ®Inx BF3painat ure and t he
catalyst was filtered off using a pad of celite. Mst of the EtOH was
renoved in yacup.and,the residue was diluted with 1IN HCl aqueous sol ution.
The aqueous 5’&%433 extracted with AcOEt then basified to pH 13 and
extracted t{mAsEnQidt¢thpl DEtindoleeteathmiylio agidethyhesten (P48yers were dried over
MyS04 axd chag edlutien 67 -benyixyearbonylldmind-arethiiox phesiys)catboxyid it etryy | ] ani ne
(FI) (290 te.f’(%%éfz)ﬁz‘éo?ndf ' 4o S B R EIRT1RAF Wb ddMRdRX b8 Raz M| hout
further puritication. ,

6.8 mmol, 10 equiv), H,0 {2 ml), Pd {(10% w/w on charcoal, 50 mg, 0.02 equiv w/w} and

the resuiting mixture was stirred at 70°C for 1.5 h. Another 200 mg of Pd {(10% w/w on

charcoal, 0.08 equiv w/w) were then added and the resuiting mixture stirred at 70°C for

30  another 30 min then cooled to room temperature. The catalyst was filtered off through a

pad of celite and most of the EtOH was removed in vacuo. The residue was partitioned

between AcOEt and H,0 and the two phases were separated. The organic phase was

dried over MgSO, and concentrated in vacuo to give the title compound (D48) {150 mg,

95%) as an off white solid which was used in the next step without further purification.

35 [M+H]t =233.1, RT = 3.19 min.

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,
40  1.28 mmaol, 1 equiv) in CH;CI; (10 ml) were added NEt; (216 pl, 1.55 mmol, 1.2 equiv)

and 3-chloropropionyl chioride (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,0.
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Description F2 15 2-[3-(Trifluoronethyl)phenyl]propan-2-am ne (F2)
2-[3-(Trifuoronethyl)phenyl ] propan-2-am ne (F2) was obtained from benzyl

{ 1- met hyl - WO J8U443% | yor onet hyl ) phenyl ] et hyl } car bamat e ( PEHEPRI9H/EKI244

anal ogous manner to the process described for Description F1 (F1). 20
Description F3 2, 6-Dinethyl-2-heptanam ne (F3) 2, 6-Di nethyl -2-hept anan ne
(F3) was obtained according to S. S. Berg and D. T Cow i n . Chem Soc.
(C) 1971, 16B3enEwE p@emﬁcﬁﬂeﬁtq\f%'\ﬂsﬁ%@gdEPH%HI@I%'B%&%@ %Wlﬂﬁatwquéhﬁ ne
hydr ochl or i dssiduedyy flash-dbroreatbylaphhph sllica gel (ippthexana/de@Edt $11) getcipk]itar bamat e
(D40) (1. 28 ngnp&:r@S oA (300lm em%)vas $mitd kSR IMed]H D383 4MRIE 3 88!k i on i n

di oxan (20 ) and he resulgl ng solution was stirred at room tenperature
for 2 h then concentrated in vacuo. Trituration of the 30 residue with Et20
gave [ (3 et RgpcmptiemBBzol yl ) net hyl ] am ne hydrochl oride (F4) (0.82 g, 92%
as a Wwhite 3Ethénedliifdhw@inesBathyi-1tidnduleds-carbpxyllc did tethiyl reisherr(D50)

f t I I d | t
(F5) 36N °Z%Z|§3ﬁﬁoheﬁ§‘l°‘?‘7' “Eﬁng}*" '%P RS *f‘?g‘“?éﬁgﬂgmbltné hed
from1,1- df e pC uiv) in C Iz ( a room emperature were added pyndlne (575 pl,

[(1S)- 2- (cy&id rmm;al A mgw)lomm(;ssm A2ty & huebaivhars 208Uy odthanesulfony!
anal ogous WBlﬁlaﬁﬂe rmf5)22 PReEI! 1.0t fvd tHeassuitimf inddurEGvatGtirred for 5 min

4, 4-Di f | uor 9,%)4 ,btrﬂé b fo a{sg@ad;jwe?shgb g@ﬁn'}}’éﬁta'a}féous HGL

(4, 4- d|fluoro exy was
di ssol ved i ﬁo ri @@"?ﬁ gﬁﬁdapﬂrswqaz ”6! 0. §he regidie was @'ﬁﬁﬁ’\’ﬁ iRas
added. 28 0B.2RQZ0 ﬁﬁ)@ﬁﬂ\lmﬁ EPm%Qm%ded bad thesreistiiting soiulivruwes aiirsed

\?Mtit[] r;f' for omteﬂb%rﬁpfﬁelcfspﬂé ﬁ&tﬁr{)&g%xﬁﬁcm ﬁﬁé%‘ﬂgéﬁlé p@éyé wésf WhdHeat gg%
2 bt cWBHEG. BN Hatenut FEE RS FEBRE, B }?f&‘ﬁqs%ﬁ i Ghprdroted
pur i f i cat i onaa@ tpodietrade Bie eampnoi (B89) (IEHax] W) asia hmmkwﬂw@my used
{1 ( iS)D| 2- (ﬁ FtrtdﬁfnlbnmtephﬁﬁWt)fu&he[r(oﬁSﬂucaﬁoﬁX[l\ﬁﬁl]Y|=]HSWIR‘K:@BW?&MG (K1)
met hyl et hy
{(1S) 2- (3 gdlfluorg henyl )-1-[(2S)-2-oxiranyl]ethyl }carbamate (K1) 10 was
obt ai ned f r SFFHEPH I % 5-di fl uoro-L- phenyl al ani nate (D27) according to the
procedut® ddEk&.2R pd-yeroxy3S-fHneinngbeneyia aronytheartanic agid 1a8)
Epoxi des 2- BUM Re0ili5A Dned in an anal ogous manner to t he process descri bed
f o bl POXisEs) 1 OISt Borl PEnIPRARBHIE! Rick GRLUFH Soldt 16760 Se Rrhdle

t abl e bel ow.
equiv) [Chirex 1819W94 Lot#9924382] was dissolved in EtOH (100 mi) and 3-methoxy-

benzylamine (14.6 ml, 114 mmol, 3 equiv) was added. The resuiting mixture was heated,

25  under an atmosphere of nitrogen, for 12 h at reflux temperature. The mixture was cooled
and the solvent was removed by evaporation in vacuo. The residue was dissolved in
AcOEt and washed three times with H;O, dried over MgSO, and concentrated in vacuo.
Purification by flash chromatography on silica gel {CH.Cl/MeOH: 98/2 to 95/5) gave
the title compound (D51) (10.0 g, 66%) as a white solid.

30
Description 52
1,1-Dimethylethyl (4,4-difluorocyclohexyl)carbamate (D52}
To a solution of 1,1-dimethylethyl (4-oxocyclohexyl)carbamate (3.56 g, 16.7 mmol, 1
equiv) in CHyCl; (50 ml)} was added DAST (4.6 ml, 35.1 mmol, 2.1 equiv) and the
35 resulting mixture was stirred at room temperature for 16 h. A saturated aqueous
NaHCQO; solution (20 mi) 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 MgSQO, and concentrated in
vacuo. Trituration of the residue with hexane gave 1,1-dimethylethyl (4,4-
40  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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1, 1 -Dinmethylethyl {(1 S)-2-(3-chorophenyl)-1-[(2S)-2- D28 oxi ran |]eth |

carbamate (K2) 1, 1 -Dinethylethyl {(1 S)-2-(3-chl orophenyl &7‘9@32 D29

oxi ranyl ] YQpIN®AHEE nate (K3) Preparation of Esters Estp& 1P Hy |

7- et hyl - 2-oxo0-1, 2, 3, 4-tetrahydro[ 1, 4] di azepi no[ 3, 2, 1- hi ] i ndol e- 9- car boxyl ate

(Bl) To a solution of nethyl

7-[ (3-chl oropropanoyl ) am no] - 3- et hyl - 1Hi ndol e- 5- car boxyl ate (D16) (300 ny,

0. 93 nmol , qe%ﬁlﬂt'ﬂ”f DMF (10 m) at room tenperature under nitrogen was

added NaH ([843s\ethoky@heriyl)el-metiylethyllamio@(ftiol , 1.1 equiv). The resulting

SE>C<)| uti OQaaSAnﬁék Weakbest é@witﬂ%@zy‘l of-(AmBtraR ﬁda@r) 1Cm@{r@létﬁy§]cér@9mat§(mﬂlﬂi ure.
cess ne e S n N

concentr at e%wa?s% th@ 1%%&)@52’ gglng q?veclj BS% %Etmgn Saﬁgbo‘rmém c

phase wds voddmow @ spep rarpledORmsY) n@% (4 A nep! &ﬂ%éﬂ&éﬁ@d i ey resyEng

Puri fi cati anixbfre Wes siesiddate813¢ bt 2s) abledntat mgmajempenaiusd &nd ¢the gathlyst was

(i so- hexanq{ ff adi ia%\ﬂ%f @Eﬁt@ywlogt ‘S HYECH ﬂé@rémgve% ift vaBuo and the residue
tetrahydro[l e

et o ol P op Iy SRR 5 Ml Bl Wl 0 2
7- et hyl - 3, 4AcdDEﬁt en basifieq fo pHERandaentasied; twiseawith AcREL. Thegeicembinesr BBRYE at e
1735 2, 2hlfd)| OiQBﬂEQS (st Jrfédaomwgﬂ‘taonlaﬁﬂ dmt:él')dated in vacuo to [1-{3-methoxyphenyl)-1-

t )
JLet henyiiy 5&@ AR gf@fﬁ% s a8 fofura TR baL Betdlnthe it b2
WO 2004/ 094‘&\1@@% pReteAboUn 244 added NaH (60%| n mineral oil, 465 ny,

11.6 mmol, 1.2 equiv). After 5 mn, the mxture was heated to 100Cfor 1nh
and then cqgj,ﬁg pnepmtenperature. MeOH (1 m) was added and the solution

was co olved in AcCEt and the

or gani cnlcse %g—} glﬁéﬁ\@g?wqﬁﬁg{léﬁdp%ﬁ%'%?ﬂg aqueous solution, dried 5
over wgso4 Z(edHewmattpienyilriapane-amine:( E?hwa%ﬁbfamefiﬁ@m ezl & -ethwi- & 20
gave net hyl[3-{trifluoromethyl)phenyllethyl}carbamate (D35) in an analogous manner to the process

7-ethyl - 3, 434i-hyeH 5 Dasbriotid &]ﬁhh di azepi no[ 3, 4, 5- hfi ndol e- 9- car boxyl ate
2, 2-di oxi de %Eaz%%({ 6% r?p, 5 (ag a brown solid which was used in the next

step W t hout further purlflcatlon [ MMH + = 309.3, RT = 2.93 mn. 10 Ester
3 ( Proc¥durBeggripian i3 7- et hyl - 1- net hyl - 3, 4-di hydro- 1

H-[ 1, 2, 5] t h? sdiipthylsBhptanamimgd (3pdol e- 9- carboxyl ate 2, 2-di oxi de (B3) To a
sol uti on of 5. . ,

7- et hyl - zﬁ%{hgléﬂefig"a éﬁg \Img%%qénltaag?%’azf’cgr_dmg] fonc?(jl Se'- gle rgcz?r”ﬁonTat e
2, 2-di oxi dec? (’ZC ) %fﬂi v) in DW (50 ml) at room 15

tenperature under nitrogen were added K2CO3 (4.65 g, 33.7 mmol, 5 equiv) and
i odonet¥mnepégeriptin F43. 7 Mol , 5 equiv). The resulting mxture was stirred

at 80C for 1 dein el SQohoHfhyifiHht RIBRICHISHs (£4) tered through a pad of
1,1-Dimethylethyl [(3-ethyl-5-isoxazolyl)methyl]carbamate (D40) (1.28 g, 5.53 mmol, 1
equiv) was dissolved in a 4M HCI solution in dioxan (20 mi} and the resulting solution
was stirred at room temperature for 2 h then concentrated in vacuo. Trituration of the
30 residue with Et,0 gave [(3-ethyl-5-isoxazolyl)methyllamine hydrochloride (F4) (0.82 g,

92%) as a white solid which was used in the next step without further purification.

Description F5
N'-Cyclohexyl-l.-alaninamide hydrochloride salt (F5)

35  N'-Cyclohexyl-L-alaninamide hydrochloride salt (F5) was obtained from 1,1-
dimethytethyl {(1S)-2-(cyclohexylamino)-1-methyl-2-oxoethyllcarbamate (D44) in an
analogous manner than for Description F4,

Description F6

40  4,4-Difluorocyclohexanamine tosic salt {F6)
1,1-Dimethylethyl (4,4-difluorocyclohexyl)carbamate (D52) (1.0 g, 4.25 mmol, 1 equiv)
was dissolved in CH3;CN (20 ml} and PTSA.H,O (1.61 g, 8.5 mmoel, 2 equiv) was added.
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vacuo. The residue was dissolved in AcOEt and the organi c phase was washed
with a saturated NaHCO3 aqueous solution, dried over MgSO4 and concentr at ed
in vacuo. WO 2XP34ti on of the residue with Et 20 gave neRGYEP2004/004244
7-ethyl -1 -nmet hyl -3, 4-di hydro-| H

[ 1, 2, 5] t hi adi azepi no[ 3, 4, 5-hi ] i ndol e-9-car boxyl ate 2, 2-di oxide (B3) (1.58 g,
73% as a white solid which was used in the nexjt_stetp w t hout further
purificatiohh® fﬁpﬁﬂr@ mixiyg was sigied-fop 1§0n.nfhe, presipiaiectored pyasc Bigied ofgjand

Met hyl 7- et tnijurated-witit FiyO-18 giedd, figifiuoratyclohexanamine tosic salt (F8) (865 mg, 66%) as
H[1, 2, 5] t hi agita sl WAILR whsusetlih Bkt Step GRREPMHRED LAfidatdiroXxi de (B3) To a
sol ution of nethyl

7-ethyl -3, 4-di hydro-1H-[1, 2, 5] t hi adi azepi no[ 3, 4, 5-h!]i ndol e-9- carboxyl ate
2, 2- di 0x1 deP{epAyatioryef Bgoxides? nmol, 1 equiv) in DVF (3 m) at room 30

t enper at ur eEpexidedddded NaH (60% di spersion in mneral oil, 50 ng, 1.25 nmol,
2 equiv) ang LR . i . b \ohei Male]

sol ution vvaggﬁ[tﬂl rre%le?{(yr? {((111&# %&Bhée)ﬂl?%gﬁﬁeingﬁeﬁugg ﬁ%ﬁﬁﬁg&@é}ﬁgﬁaﬂnidat?ur at ed
NaHCO3 aque solution. The two |ayers were separated and the organic
phase was wadHameliiathr i {h*ef',»)-%}ﬁ.%@llﬂ@O@PM@@O&[Q§ﬁa-ct¥!5ﬁmé}¢$h)é}fiéiﬂlamta/ aftio.

(P_ur i f ihcm i owaef obithieed e foah eméhylf |3@bifl0&b&“ﬂﬁ@gfar1;@?waf9n(13%7): @%C%ﬁg-@ﬁ |tca thelH_

i so- hexane , ; : yl - 1- met hyl - 3, 4- di hydr o-
[1,2, 5]t hi a‘é’jﬁ%gi%%? ﬁ%f%'b}l’gé&ﬁ%}?ﬂmd@dgglﬁﬁ%%ﬁ ate 2,2-dioxide (B3) (44 ny,
229 as a brown gum Ester 4 40 Met hyl
7- et hyl - | - pRpoxideg 248 Ka) o- | H-[ 1, 2, 5] t hi adi azepi no[ 3, 4, 5- hr]i ndol e- 9-
car boxyl at eEgoxddel 9X3 URrd Brbtairéd WO 2A004HI AR 3RaRkdr EPARD Hresttd ddestbad for

sol uti oy of . . . . . ,

2 et hyt 15 2SR 0S4 e ppInPLIe BRSPS PP IRRF B85 car boxyl at e
2,2-dioxide(132) (200 ng, 0. 65 mol 1 equiv) in CHC2 (30 M) were added
phenyl borohic acid (312 ng, 2.Mememol, 3.8 equiv), Cu(|OCAcPredi2®8 ng| 1.25
mol, 1.9 Ui 3 (138D _{a.n8 -1-[>s$.2equi V) gk power ed activat ed
4A nol ecul a?’c?S ‘}sﬁe%hq ) éé)%% d 156%)w/ . [%F?er esul tijng m xture was stirred
at roomte '@E&Hh&%!ecu! ar--s+evgs—were filtered off

t hrough a phd-Difnetolatiny {2 (Jechiorgpirang)-1HRB2-was wadPRR with 2N HCI

aqueous so| gitpgandiarihieGkpqueous sol ution, drijed over MySO4| and
concentrated in vacuo. Purification of the residue by frash chromnmatography

on silica gel (iso-hexane/AcOEt: 1/2) gave nethyl 7-ethyl-1-phenyl-3,4 10
di hydr o- | H Pueparatietpb&ste¥epi no[ 3, 4, 5- h/ ] i ndol e- 9- car boxyl ate 2, 2-di oxi de
(64) (30 nyEstetd%) as a white solid. [MH' = 385.2, RT. = 3.54 min. Ester

1T, 2 5] nTeRATiott HoRE 2 el R Sydhazeninolsy2 1 hlindole-S-carhonyiate

Met hyl 7-et -1 ,3-dinethyl-3,4-di hydro-1 H I
, 2, 5] t hi adi & episPb]tien406 mmethylnddidechicroprapanmy)paine] 3-ethyl: dkingele s3roamdate
obt ai ned as(EMa)y30U @GUCB3ahmbhe i) reBMF @0 iy berocth tehfiarareiel eddBnitrogen
| was added NaH (60% in mineral oil, 41 mg, 1.02 mmaol, 1.1 equiv). The resulting solution
25 was heated to 100°C 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 MgSQO.
and concentrated in vacuo. Purification of the residue by flash chromatography on silica
gel (iso-hexane/AcOEt : 2/3) gave methyl 7-ethyl-2-ox0-1,2,3,4-
30 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
35 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 mi) at room temperature under nitrogen was
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20 Esters 9 and 11 (B9 and Bl11) Esters 9 and 11 (69 and B1l) were obtained

I n an anal ogous manner to that described for Ester 3 (Procedure A) using
t he approp¥? &% ursor indicated in the table bel ow PRAFFMBHOBEESOr

[MtH ' RT mn. Methyl 1-nethyl-7-(1-nmethylethyl)-3,4-dihydro-1 H

[1, 2, 5] t hi adi azepi no[ 3, 4, 5- h/] I ndol e- 9- car boxyl ate 2,2- D18 337.4 3.13

di oxi de 99 Met hyl 1rrethy| ropyl-3,4-dih o-a?’l H-. ) .

105, 5]t hi AIRRUBrIap%,ia maeral fihdoP - ATBURY FoA ROSVpATens min fhe mixtyrs

di oxi de ( Blwasleatesittort90B6 @8] hBhd therdcddll iBIGoMtwmpelatura: MgOeki!aniy waer e

X;)t ?i nedt E%idﬂgd 8 ﬂr{éas{dnﬂi@wémeénmea :ira&acdssmé reeriuk Has cﬁ§§oﬁfed3|& hRoeE teﬂur e
romthe ria r e .

tabl e bel ol RrURrEalrel FERNRhef T’ %%%@%%w%% LG

6- et hyl 31- O¥RMIPReBAY FInapRrgin 'Bwaa«fwlai%atmqfihez@] Usi Wit BLPmsve metyd go -

- hQ ndol e-78thg3hrbringtie-2H-21,8)5ithiadzmze B H[33H5- W20 6-H-O984:30ateC - &152166482))04244 .

Vet hyl - eihgh sty BBb v leidwﬁcﬂu%fh\ééa Prinbirds debhitoddlarap nol 3, 4
82 Y 351.4 di oxi de B7 Met

hyl
1, 7- di et hy|p“§f4‘*2?“8”r{%r'“@oleﬁq [ﬁa% 5]%%11’51!1" azepi no[ 3, 4, 5-h/ i ndol e-9- 82 337.5
3.30 carboxylate 2, 2-di oxi de B8 Met hyl
7-et hyl1ol- (E%t&:Q{Pfdd‘eHumApt hyI) 3,4- F F

ﬁ} ]hIYﬁ&gl éHgdi gl ?kfgl{]y'l 4% Wﬂ? ?E;lp i%aén%%Hg? 2@?}%1.4:@;: iRB(3,4,5-hilindole-9-

1-et hyl - H 1, 2, 5]th|ad|azep| no[ 3, 4, 5- hr]indol e-9- D17
351.2 3. 26 TOcar bobaytbrataf methydi M%S&l@hydr@-‘lPNétEti@]thladlazepmo[S 4,5-hilindole-9-

éz{ 20[ (1, er iRy Qtztww:@wlnﬁz 4%40g.46.79%AcbNY1 JeqdivgtinYbmB, ¢ égdm hyst froh H{
2. 2. di O3 oe YA @gn@;q"éer e Bl R 68 o P °8 i =t
4112 5 H0 e&zq%q T P et e s ks e BB o
1h then cooled to room temperature, filtered through a pad of celite and concentrated in
vacuo. The residue was dissolved in AcOEt and the organic phase was washed with a
saturated NaHCQO; aqueous solution, dried over MgSO, and concentrated in vacuo.
20  Trituration of the residue with E{;O gave methyl 7-ethyl-1-methyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-hilindole-S-carboxyiate 2,2-dioxide (B3) (1.58 g, 73%) as a
white solid which was used in the next step without further purification. [M+H]* = 323.1,
RT = 2.80 min,

25  Ester 3 (Procedure B)
Methyl 7-ethyl-1-methyl-3,4-dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hilindole-9-
carboxylate 2,2-dioxide (B3)
To a solution of methyl 7-ethyi-3,4-dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hilindole-9-
carboxylate 2,2-dioxide (B2) (191 mg, 0.62 mmol, 1 equiv) in DMF (3 ml) at room
30 temperature were added NaH (60% dispersion in mineral oil, 50 mg, 1.25 mmol, 2 equiv)
and iodomethane (46 ul, 0.74 mmol, 1.2 equiv) and the resulting solution was stirred for
1 h then partitioned between AcOEt and a saturated NaHCO; aqueous solution, The two
layers were separated and the organic phase was washed with brine, dried over MgSO,
and concentrated in vacuo. Purification of the residue by flash chromatography on silica
35 gel (iso-hexane/AcOEL 4/1 to 1/1) gave methy! 7-ethyl-1-methyi-3,4-dihydro~-1H-
[1.2,5]thiadiazepino3,4,5-hijindole-9-carboxylate 2,2-dioxide (B3) (44 mg, 22%) as a
brown gum.

Ester 4

40  Methyl 7-ethyl-1-phenyl-3,4-dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hilindole-9-
carboxylate 2,2-dioxide (B4)
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To a solution of nethyl

7-{[ (chl ororreth )suI fonyl ] am no} - 3- et hyl - 1Hi ndol e- 5- car boxyl| at e D26)
(630 ny, 18 ?T%’B 301 equiv) in DVF (10 m) at roomtenpe"(a?ﬁ?@owas‘“ddded
NaH (60%d|spersron in mneral oil, 153 ng, 3.82 nmmol, 2 equiv) and after 5
mn the sol ution was stirred at 100C for 1 hour then cool ed to room

t enper at ure 60% di spersi_on

equi v) was ‘EIO%CP BNt RE B8ty i o‘f"?h;"rs}i‘f'Pﬁéma}ﬁ'iﬁgéﬁg'agg’aﬁﬂpﬂé mﬂ'”@ﬂ@r?
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[1,2,5]thiadiazepino{3,4,5-hilindole-9-carboxylate 2,2- D17 337.2 3.13

dioxide (B11)

25 Esters B6-B8, B10 and B12-B13
The following esters were obtained using an analogous manner to that described for
Ester 3 (Procedure A) from the appropnate precursor and alkylating reagent indicated in
the table below:

Name Precursor Alkylating [M+H]* R_T
Reagent (min.)
Methyl 6-ethyl-1-(phenylmethyl)-9a,8b- ©/\sr
dihydro-1H-{1,2,5]thiadiazino[3,4,5- B2 - -
hilindole-8-carboxylate 2,2-dioxide (B6)

31



ester (D49)
under
equi v).

to room tenperature.
sol ution was concentrated in

0. 93 mol ,

(300 ny, 1 equiv)

vacuo.

oil,

in DVF (10 n1) at
nitrogen was added NaH (60%| n m ner al
TR 209408480 t i ng sol ution was heated to 1OOC for
Excess NaH was neutralised with EtCH (2 m) and the

The residue was di ssolved in AcOEt and

A CoN\A

I’ oom t errper at ure

"ETW‘%%’ “P'Héﬁ cooI ed

t he organi
vacuo. Pur
(/ so- hexang
a white so

s—wastreg— FPO;

ﬂ’%ﬁ?ﬂ Tssihgn - haethyiet by 13
edihgdiBt 1H-[ 122 S)thigéiﬂeemmn{B Bidle o
h nd&léﬂgfﬂafboxy%e?a?@rd[&de- B¥)08

VILI IT

sh

i

onpB2nd

ed—overn

chr oma

n. Estier

WMy SO4

(B18

ap
3
19 2-

ny on

Et hyl

|
PTU CUTT

D 3900 1
-7]7-d

centrat
lica ge

g, 3.46%)

Si

ed in

i 0X0-6, 7,8
acid et hyl
H i ndol e- 5t
DMF (10 m

az
f

et} PRIVt s o

dag: EE‘%?‘F'?%BFHN[@‘*&WWG%%PH (|D5
carboxyaien2 2dipeidat(B8e under ni tjro

a- benz
7- et he
oB2(13
gen W

of
ne
0

[as

cdjazu
suhMf on

ng,
adbed

I ene-

NaH (

/1 am no-

0.4 #¥0b,

—tar box
3- et hyl
1 @i v

D% i n

-

6

m neral oi
heated to
added and
40 wth 2N
to give th

il

]

Me@h‘%/ pth 14(§ iuoﬂae%i Csla V) :

iR e ]

bitineaerd- mm@'{ﬂt@?ﬂdhox%dﬁ (Bdd) ovier
title conpound (Bi 9) (100 nyg,

r

cOEgp Th

After
oomte

5

MyS04
779 a

b

mhau, t
turgq

I ~
.l

nd con

hne m
h

.

Et OH

popae
centr at ¢

a brown solid

xture was

(1 n)
e aias
bd I n v
whi ch

used in th
2.93 mn.

2- Et hyl - 6-
zul ene- 4-

3

C

R 3 3R7 bk

nEuhplthiadiazeningld4e-hiimlae-Pet r an

) | :

earboxyldte @, %:dlodidet(B}'i) ester (B20)

04244 H

fircation
St
L7716

5 To @a

- Chi a4 6,

[VIFH

er ~20

sol bt i

+

bn of

32

hadell- azqa b&RS o[

5.9, KI

was
hed

acuo

as

cd] a

2-ethyl -7
benzo[cd]a
equiv) in
(60%in m
|, 0.74 nw
t enperaturg

-
4

th

di ox0-6,7, 8, 9-t et r ahydr o- 716-
r'b‘é‘ﬂﬂt es

Wedné 1424 hdetaricaykt-hy |
Mt'@ﬂm-ﬂfﬁyl -ai4-dilive-tiékper at urle
ﬁbjtﬂhélaze&%[@u 5-Aniddoidop! . 2 e

P ek BT 1o

ia-6,9
ter (B
under
ql#v)
xture
10 ad

a
19

de

f taf
d and {

-di a
! B
ni t ©oge
a/%ts\air

he sol

521 nmol
ded NaH
FI $86 (
oom
it i on

1

46

concentrate
phase was
Purificatio

(1 m)
d in vacuo.

The residue was di ssolved in AcOEt and

t he organ

MySO4 and concentrated i n vacuo.

SFﬁfq' w th H2O, dried over
S #he residue by flash chromat ography on silica

gel

iC

(i so- hexaneMatlopi6-ethyl-14-{1 gH]thiadiazipp[3, 4 Sdulindelad-¢@boxylatsd 2rdjioxiteiB14s a
white solidTo [d\é'dtﬂtrbn-ofmhﬂ 7-{REniBrondatAy)suitfonyljdmikss {Réthdls Firfdohy b casbbxflate

0Xo0- 6- phen 0
4-car ngyl Y D& §§ qggw&é écﬁ@i}
2-ethyl -7, 7MgMo PPRISEN;: 18t SP(jj‘

s Bt 30 RS AT RERAGhFERARY v faced
%% m%,SaB%ngréold?%Ni@nd after 5 min the

benzo[ cd] az sblutian 125 ativest it 100X ifor Ethloyt thesit eoldd3ico joofi? CamperAtde.6lakT60% 1

equi v)
equi v),

in

10

15

20

Eisetsion( BOmiferaivg, G0ag@ed. IBNAIME POBOSY vIawks dddéd 4 thé- Soltfo! .

COPRE; rreo( l ) 00°C for another 1 h then cooled to room temperature and concentrated in

vacuo. The residue was partitioned beiween AcOEt and a 2N aqueous HCI solution. The
two layers were separated and the organic phase was washed with a saturated NaHCO-
aqueous solution and brine, dried over MgSO, and concentrated /in vacuo. Purification of
the residue by flash chromatography on silica gel (iso-hexane/AcOEL: 9/1 {o 1/1) gave
methyt 6-ethyl-1H-[1,2,5)thiadiazinc]3,4,5-hi]lindole-8-carboxylate 2,2-dioxide (B14) (143

mg, 41%) as a brown solid.

Ester 16
Methy!
dioxide (B16)

6-ethyl-1-methyl-1H-[1,2,5]thiadiazino[3,4,5-hilindole-8-carboxylate

2,2-

To a solution of methyl 6-sthyl-1H-[1,2,5]thiadiazino3,4,5-hilindole-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
w, 3.2 mmol, excess) and the resulting solution was stirred for 1 h then partitioned
between ACOEt and a saturated NaHCO; aqueous solution. The two layers were

32



acetate (220 ng, 1.25 mmol, 2 equiv), NEt3 (350 m, 2.5 nmmol, 4 equiv) and
activated 4A nolecular sieves (300 ng). The resulting m xture was stirred
at room t ¥pawHUd for 2 h and then filtered. The filt PETERBY MEdhed Wi th
2N aqueous HClI solution, a 2N 25 aqueous NaCH sol ution, dried over MgSO4 and
concentr at ed in vacuo. Purification of the residue by flash chromatography
on silica %}ﬁ 0- hexane/ AcCEt 19) gave the title corrpound 621) (30
ng, 12% a eaaf 4 gndiheqgorgpiie-phase wes washey with iyipey;dried pyery sofNthf
BOC- pr ot eccedcentiatest in3cacB@CPpiificatiart eldtharesidu¢ by diash ls:btqmatography on silica ge!
[T(ItS tZ)R% |1 @@Jﬁéyime%éggﬁlgphww VOl BN A Hﬁfﬁ bas}mta(a?glﬂas 45

er uty fe g
‘mol , 1 equ}&é%[%:ﬁ%r&’ 3&'3@?@%@?‘ t@%@%&gg% >?l\M%) l%% n EtOH (100 m)
and cychohdMyHRi #e0.1(RJ. M2.90mi- ol , 3 equi v) was added. The resulting
m xture was heated, under an 35 at rmsphere of nitrogen, for 12 h at reflux

t enper at ur ggtdihygs M xture was cooled and the solvent was renpved by

t | t t | d th H20
Chon it n Mesbyl Braifia- gt bd A SgRtinala A p RGP p-rarbapiats 225
3- (cycl ohexdjoxde fB15)2- hydr oxypr opyl ] car bamate (H) (9.0 g, 66%. [MH + =
?IS g’:_/ Ep%g&}mmhw otgethgd1, Amm@?ryﬁm-@ 2 BRniE4RYindr, 416 hAHAble08443Rxy late I 2,2-

EQ%S an anal ogous
manner to that f}% QB '%% - %t(aéctfofgﬁ %ﬁﬁﬁeﬁ su%q:'ti E{]Utl ng )

cycl ohexyl am ne with the appropr| ate epoxide or amne indicated in the
t abl e bel owstérf1fot commercially avail abl e): BOC-protected am ne Epoxide

Amine  pr equEtR@r pfaeétligﬁpt‘i 3-thihdthid 1 b{%th%d'iEﬁmbtda@azmjmaolmsiéé}mxﬁra{e( 3

met ho nz .| a] carbamate (H2) buty
S, 2R) - ?gber?z %‘ﬁy@o 3-{[3- trifluorometh I enzl amno ro | carbamate

(H3) Tert- Mﬁtlwi (§-ethyl- Q@.S-m’lrmgh}é;ﬂﬂ—@ h5lviadigzino[B[415-piindole-8-carboxylate  2,2-

met hoxypherd;dx)de](m) tvps ebtaydeldaasi anp)-prodpyt of tlae banieasts sflestét16lert - butyl [ (1
S, 2R) - 1- benzyl - 2- hydr oxy-3- ({1-nmethyl -1 [3-(trifluoronethyl)phenyl]

ethyl}am’n%ﬁrﬁz ] F2 carbamate (H5) Tert-butyl ((1

S, 2R) - 1- be hydr oxy-3-{[3- trifluoronethox benz | amno ro | carbanate
(He) #Brt -Z{qxp Bzém-teiraswdzcy[‘l Aldiazeninold2 hbilinpoler@reaxbexylic acid bamat e
(H7) Teri - ketigtlestdr(B38RR) - 1- benzyl - 2- hydr oxy- 3-[ ( 2-
To a solution of 7-{3-chloro-propanoylamino)-3-ethyl-1 H-indole-5-carboxylic acid ethyl
ester (D49) (300 mg, 0.93 mmol, 1 equiv) in DMF (10 ml} at room tefmperature under
nifrogen was added NaH (60% in mineral oil, 41 mg, 1.02 mmol, 1.1 equiv). The
25  resulting solution was heated to 100°C for 1 h and then cooled to room temperature.
Excess NaH was neutralised with EtOH (2 ml) and the solution was concentrated in
vacuo. The residue was dissoived in AcOEt and the organic phase was washed with
H.0, dried over MgS0, and concentrated in vacuo. Purification of the residue by flash
chromatography on silica gel (iso-hexane/AcOEt : 2/3) gave the title compound (B18)
30 (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-7!6-thia-6,9a-diaza-benzo{cd]azulene-4-
carboxylic acid ethyl ester (B19)

35  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

40  with 2N aqueous HCI solution, dried over MgSQ, and concentrated /n vacuo to give the
titte 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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rox ro anp er yl
et hox et h SAAPnb2s B0 2 AOUNLAS st & U ag R B 7o, W2 6qliY. 3nt
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S, 2R) - 1- bergaye-ihe fiedcamyoBid (B20htfi5Aang, aﬁ%)@arammmol@m\&w TEeBIZbRYE [ (1
S, 2R) - 1- bengz ¢4 mén.hydroxy-3- iso ro lamno ro | carbamate (H25) Tert-butyl
[(1 S, 2R)-1-benzyl -3-(cycl opropyl am no)-2- hdrox ro | carbanate (H26)
Tert - butyl (1S 2R) 1- benzyl - 2- hydroxy-3-[(2, 2, 3,3,3- entafluoro ro |)am no
ro | carba ? 27)

2-Ethyl-7,7-dioxo-6-phenyl-6,7,8,9 tetrahydro-?.'s-thla-G Ya-diaza-benzo[cdlazulene-

4-carboxylic acid ethyl ester (B21)
To a solution of 2-ethyl-7,7-dioxo-6,7,8,9-tetrahydro-7/6-thia-6,9a-diaza-

20  benzofcd]azulene-4-carboxylic acid ethyl ester (B19) (200 mg, 0.62 mmoi, 1 equiv) in
CH,CI, (30 mi) were added phenylboronic acid (312 mg, 2.5 mmol, 4 equiv), copper (11}
acetate (220 mg, 1.25 mmol, 2 equiv), NEt; (350 mi, 2.5 mmol, 4 equiv) and activated
4A molecular sieves (300 mg). The resulting mixture was stirred at room temperature for
2 h and then filtered, The filtrate was washed with 2N aqueous HCI solution, a 2N

25  agueous NaOH solution, dried over MgSQ; and concentrated in vacuo. Purification of
the residue by flash chromatography on silica gel (iso-hexane/AcOEt : 2/1) gave the {itle
compound (B21) (30 mg, 12%) as a white solid. [M+H]* = 399.2, RT = 3.54 min.

Preparation of BOC-protected amines
30 BOC-protected Amine 1
Tert-butyl [(1S,2R)-1-benzyl-3-{cyclohexylamino)-2-hydroxypropyilcarbamate (H1)
Tert-butyl {(1S)-1-[(28)-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
35 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 [(1S5,2R)-1-benzyl-
3-(cyclohexylamino)-2-hydroxypropylicarbamate (H1) (2.0 g, 66%).
[M+H]* = 363.2
40
BOC-protected Amines 2-46 (H2-H46)
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carbamate (H5)

Tert-butyl ((15,2R)-1-benzyl-2-hydroxy-3-{(3-
(trifluoromethoxy)benzyllamino}propyl)carbamate (H6)
Tert-butyl [(1S,2R)-1-benzyl-3-(benzylamino)-2-
hydroxypropyl]carbamate (H7)

Tert-butyl {(1S,2R)-1-benzyl-2-hydroxy-3-[(2-
methylbenzylamino] propyl}carbamate (H8)

Tert-butyl {(1S,2R)-1-benzyl-2-hydroxy-3-[(3-
methylbenzyl)amino) propyl}carbamate (H9)

Tert-butyl {(1S,2R)-1-benzyl-2-hydroxy-3-[(4-
methylbenzyl)amino] propyl}carbamate (H10)
Tert-butyl {(1S,2R)-1-benzyl-2-hydroxy-3-[{pyridin-2-
yimethyl)amino]propyl} carbamate (H11)

Tert-butyl {(1S,2R}-1-benzyl-2-hydroxy-3-[{pyridin-3-
yimethyl)aminolpropyl} carbamate (H12)

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

Tert-butyt {(1S,2R)-1-benzyl-2-hydroxy-3-[(2-
phenylethylamino] propyl}carbamate (H14)

Tert-buty! [(1S,2R)-1-benzyl-2-hydroxy-3-(tetrahydro-
2H-pyran-4-ylamino)propyi] carbamate (H15)
Tert-butyl {{18,2R}-1-benzyl-3-[(1S)-2,3-dihydro-1H-
inden-1-ylamino]-2-hydroxypropyl}carbamate (H16)
Tert-butyl {{18,2R)-1-benzyl-2-hydroxy-3-[(1,1,5- F3
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di fl uorophenyl ) net hyl ] - 2- hydr oxypr opyl } carbamate K1 H45 1, 1-D net hyt et hyl
[(1 S, 2R) [ I f1 uor ophenyl ) net hyl ] - 2- hydr oxy- 3-(t
ran- 4- “]fo 260%’“?“8& bamat e (H46) BOC- protected Am ne 47%51%5%9%{"%& hyl
[(1 S, 2R) 1 [ (3-chl orophenyl ) met hyl ] - 2- hydr oxy- 3-
(et hyl am no) propyl j carbamate (HA7) 5 To a solution of nethylamne (2N in
McCOH, 6 i TR ky WESne 1 1 di thyI et hyI
((19)-2- (3 tr”:h%{n uphcll)lgmlfmﬁg b%}:@ | Iﬂiﬂ?yl hytFcarbamate{K3)—(566—y,
1.68 mol ’%@H}Yl\ﬂsaéﬁ iﬁsmiédi(ﬂ 6"'&7"&@3{5 Was stirred at| 60C for 10| min
with m cr|lofanedsyllactino}t myninoxylpmpyljoarbeMatedt-l’lem termerat ure and concentrat ed
i n vacuo tiorgghit {i1dl2 SLHY
S, 2R) - 1- [ (3¢ A Ei2R. %Ehf}g {nﬂﬁ;ﬁiﬁ 3 10
(et hyl am| q15—Hg—44%9—as—a-—crean-coloured—sol i d
whi ch  was %%v@utvil%(%%f?hwenm%ﬁemytmm)-&urther”purificatim [MH + =
329. 4, RT |shydrcbgpispopilcarRpRatpapect ed Am nes 48-49 |(H48- H49) Boc- prot ect ed
am nes 48- N r to the profedure 15
descri bed foerry\g { l?hg?ﬁgh%l %ﬂgﬁﬁ@@@tﬂﬂ?@ﬁ@? er opri ate epoxi de indi ¢cated
in the taglys R Lrdaihied TS 21hd amine Precursor. MeH + RT hin. 37 WO
2004109443OTd?Eﬂ'lMElRQ’(E)ZRBMEdzlyI-SG{(mm de 1,1-Dinethylethyl [(L S, 2R -1-[(3
‘E:_lzg;Oghi”ycilﬁdﬂ?éélb{wah%n&yziﬁ frdsdrogidcarbamate (HD) nﬂ"f;[ Ime;lmanmo g)roj gaigéngte

, 1- =I——X"295.
1.97 he%ﬁé@% {ﬁ§%)'l"}’88#3é'?ﬁmidé°%'€é[ f)éE?OC rotlect ed” Ani ng 50
Pheny! met hriflyqrogthd mino) gopijcaraanaie {33)3 (H(l 1
di met hyl et h'yér).@myl][pmpppﬂbbﬁiguzq-)yd%@ygjr oxybut yl ] met hyl carbamate (H50) % To
[a( igl g}QI) ?TWQHC&%H&{%&S (H2-4% 1Ty ASImEL -o-
(et hyl am |nEYBPER1S bh%?ﬁf‘@"@w)'owzﬁS ny, 70,75 nmrol, 1 eqpiv)in CH2CI[2 (5
mh) a]t ?ﬁ (;mpm@tﬁdmbgi )pwpl%m;%lmaﬁ?éz&ﬁzggl rql%Z%r{mI I1 51e(jui V) agld -
pheny! net hyfer, 6l G(1S19RPT BERAN-S-EdddorBhylafin . 11 equfv) and the

It 1 R ture for 4 h th

concent r at|arorepiepyicargapate H2s o651 duel by ash40
chr onat ogra&h’p‘b'@ils?it {$1$ 28h1@6h23012dwdﬁ'@§ya31&23c@6- 4/11 to 1/1) gave
gh(egy| mﬁ hyperlidfiiBropra pyl)amino]propylicarbamate (H27) oyt )
-(3-chlorjo T arponyl fam no)j- 2~
hydr oxybut fﬁ’ﬁg%{tﬁﬁl c&é%%ﬁfé?ézyg' E d%ﬁ%&%ﬂg 96’%’% as a white foam [MH + =
463. 4, ylammo)propyl] carbamate (H

Tert-butyl [(1S,2R)-1-benzyl-3- (butylamino)—Z-
hydroxypropyljcarbamate (H29}

Tert-butyl ((1S,2R)-1-benzyl-2-hydroxy-3-{[(1S)-1-
methylpropyllamino} propyl)carbamate (H30)

Tert-butyl ((18,2R)-1-benzyl-2-hydroxy-3-{[{1R)-1-
methylpropyllamino} propyhcarbamate (H31)

Tert-butyl {(1S,2R)-1-benzyl-3-[{cyclopropylmethy!)
amino]-2-hydroxypropyl}carbamate (H32)

Tert-butyl [(18,2R)-1-benzyi-2-hydroxy-3-
(isobutylamino)propyl] carbamate (H33)

Tert-butyl [(1S,2R)-1-benzyl-3-(cyclobutylamino)-2-
hydroxypropyllcarbamate (H34)

Tert-butyl [(1S,2R)-1-benzyl-3-( Tert-butylamino)-2-
hydroxypropyllcarbamate (H35)

Tert-butyl [(1S,2R)-1-benzyi-3-{cyclopentylamino)-2-
hydroxypropyllcarbamate (H36)

1,1-Dimethylethyl [(18,2R)-3-{(2,2-dimethyltetrahydro-

2H-pyran-4-yllaming]-2-hydroxy-1-
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= 3.58

m n.

15 BOC-protected Am nes 51-52 (H51-H52) Boc-protected am nes

H51 -H52 were obtained in an anal ogous nanner to the procedure described

f or BOC- prBi0s¥pEe4M9 ne 50 using the appropriate precursoprCi/mezmaned4d n t he
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BOC-protected Amine 47

1,1-Dimethylethyl {{1S,2R)-1-[(3-chiorophenyl}methyl]-2-hydroxy-3-

(methylamino)propyllcarbamate (H47)

To a solution of methylamine (2N in MeOH, 6 mi, 12 mmol, 7.1 equiv) was added 1,1-
dimethylethyl {(15)-2-(3-chlorophenyl)-1-[(28)-2-oxiranyllethyl}carbamate (K3) (500 mg,
1.68 mmol, 1 equiv) and the resulting mixture was stirred at 60°C for 10 min with
microwaves activation then cooled to room temperature and concenirated in vacuo to
give 1,1-dimethylethyl [(1S,2R)-1-[{3-chlorophenyl)methyl]-2-hydroxy-3-
(methylamino)propyllcarbamate (H47) (245 mg, 44%) as a cream coloured solid which
was used in the next step without further purification. [M+H]* = 329.4, RT = 2.13 min.

BOC-protected Amines 48-49 (H48-H49)

Boc-protected amines 48-49 were obtained in an analogous manner to the procedure
described for BOC-protected Amine 47 using the appropriate epoxide indicated in the

{able befow:

-

Boc-protected amine
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BOC- protected Ami nes 55-61 (H55-H61) were obtained in an anal ogous manner to
that des bﬁ’d for BOC-protected Amne 54 using the appropriate al dehyde

i ndi cat ed At0%H% e bel ow (if not commercially avail abfEEP20BHEMRHOL ect ed
am ne Aldehyde 1,1 -Dinethylethyl [(1
S, 2R)-3-{[(5-et henyl -3-thi enyl) net hyl ]
ro | carharmateH55-1-1-Dinethyyethyl—]
S, 2R) - 2- Hydroxy-| - (phenyl met hyl ) - 3- ({[1- (2. 2¢epoxi@3 ltrifl uol oet h | -1H
razol - 4- 1 y8fidethy @mypgm@gz 1Ceg-banmat e 11;6 1, 1- D mat hyl et hy
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am no}-2- D37 h drox -1- hen (meth |
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ﬁ
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ui noxal i n ¢ Ofjau‘,nno-l(henIm::thI

- D et hylie t %gl H% [ Rg-!ﬁ- - 1- ( pheny
(amno rd R UE @493* hy ﬂfl.y.
S, 2R) - 2- hydr oxy-3-{[(6-nethyl -2 ridin (rreth i amno -1- hen mreth | ro |
car bamat e B8 ProteteBBminegbect ed Am ne 62 39 WO 2004/ 094430

ECE’R)EP%O?E‘F‘*%%%M TR AP W@Wﬁihﬁh&h- 0y

Atsl5l 591 1157 1
[(3- uimoiin I metH

(phenyl net &{105 Wlamige -2Wda°’9thlﬁ¥'ﬂ'aﬁ“é1‘°arbimaﬁ‘h@ﬁ?}| et hyl
[ (1S, 2R) - SFC{ [é SScétlﬂrmmy:bf 3; tedimetihyleting t f(yS]Zﬁh‘lp{(i}-cﬂlorophenyl)methyl] -2-hydroxy-3-
hydr oxy- 1~ i’ﬁs d?bfﬂa)l]@é%ma}&mmmﬁ nid; o 13 CALR 5Ln$0dil V)

in EtCH read O%Pa di r coal
(50% wet | éovxfge NG, by 1 12 Bl o8, Relh™ &5 3{%‘%3 Lhe
resul ting thqad@p@rb@a@te (31 mJeQJSa‘i megl] b elqaw ang, tmmeq'wkt,@msewtl@rbwaé@ﬁfred

t enper at urst.thid empatalry r Mathehicoheorteieaf h vatin. dltgiflcalqm&d tiod resiiuetby flasd nost

of thegsol grgﬁ"sﬂ@a Ehfr‘sdﬁe%l d 4/P%T1/1Bb Q@frﬁ@ﬁ?émand a
<ot ur e e e bl B e

over My30dyanekybulyjeethylcagmmate (AsHd226mgi @%1a&advh®tfh§fme[t1\ﬂr'5ﬂ]+[=(4l® 4R) -

3-{[ (5- et hxyt =F.8dhiv@nyl ) net hyl ] am no} - 2- hydr oxy- 1- ( phenyl net hyl ) pr opyl ] car bam
ate (H62) (410 ng, 79% as a white solid which was used in the next step

wi thout furt r|f|cat|on [MeH] ' = 505.1, RT = 2.71 mn. 15

BOC- prlgt ec@@g Ed@g“'ﬂﬁs(f’ﬂltﬁ (HB4THBDC- prot ect ed ami nes 63-66 were
prepared i Bncanroiemmgmms iripldd2 woret dtdaindd scan bealogdier mBO@rjo theeprpeedweai ne

HL, subst Idést;h@éh Fdf@c@@%?‘db@@& ReniMé 5D JsiiRy ﬁemp@mar@.&@p@réaesbﬂmm@te@m the
[ nd| cated | Ble beow abl e below (if not comrercially avail e):

Boc-protecied amine Precursor | [M+H]+ { RT (min)
1,1-Dimethylethy! [{18,2R)-1-[(3-flucrophenyl)
methyl]-2-hydroxy-3-(methyi{[(phenylmethyl)oxy] H48 447 4 3.39

carbonyllamino)propyl] carbamate (H51)
1,1-Dimethylethyl [(1S,2R)-2-hydroxy-3-
(methy{{(phenylmethyl)oxy]carbonyllamino)-1- H49 - -
(phenylmethy!)propyljcarbamate (H52)

BOC-protected Amine 53

1,1-Dimethylethyl [{15,2R}-2-hydroxy-1-(phenylmethyl)-3-
{{{{phenylmethyl)oxy]carbonyl}amino)propyllcarbamate {H53)
A solution of 1,1-dimethylethyl {{(18,2R)-3-amino-2-hydroxy-1-

25  (phenylmethyl)propyllcarbamate (D19) (25.6 g, 91.4 mmol, 1 equiv) in DMF (250 ml) at
0°C was treated with NEt; (15 ml, 108 mmo!, 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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20 BCOC- protected am ne Epoxi de Am ne precursor precursor 1,1-Di nethyl ethyl
[ (1S, 2R) - 2- hydr oxy- 3-{[ (5- net hyl -2

pyrazi nyl ) 4 W PHAho - 1- (phenyl net hyl ) propyl ] car banat e PESEP2004/004244
1,1-Dinethyl ethyl [(1S,2R)-3-{[(3-ethyl-5-isoxazolyl)nmethyl] F4 amno -2-h
dro -1- hen Ilnmeth I ro | carbamate H64 1, 1- D net hyl et hyl
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net hyl - 2- oxeWCRFItadimiacup. hie residpe WasHERANGE DFYoS AFYFY andssatyraiasanat e
(H65) 1, 1- Drquebhy NaHGD, $ditBN2R)e Bosplling dratifitateowas gibUtedeith1H,Ceandifered®6  2- h
drox -1- h t SaeEE Rydrel,- R{sRaymidtem-8f Acids Acid 1

7-Et hyli - 2- g%"’é Fz??bﬁﬁ%y'g dr 1.':’51; di aﬁégibg%gé 2{'5)5 hi] kndgles 9 carhoxyl i c
acid 25 (APEYITRGY -Ifari‘%.wﬁ%m Sipropyficatbatiate (H53) (315§, 83%) as'awilte

7- et hyl -2- os@id whichawas used lrbe pertsten withoré pirier surfication.] i ndol e- 9-
carboxylate (Bl1) (120 ng, 0.42 mmmol, 1 equiv) in EtOH (20 mM) was added 2N

aqueous Nagh s‘ﬂloggétgg\‘\é.gg,erg4 40 mol, 95 equiv). The resulting m xture was
stirred for 4 4 PCT/ EP2004/ Q04244 . t hen st, of Ft OH was
SRR LR SN m o e I ayer
was aci di f i (drengimeihybprapyicadbantiteddbd)t i on and the white precipitate

Ij orrrgd vBs Pxhisaktien of WichmetHyletye QS 2RH3arminbtz-meldoxy - gani ¢ sol utions were
rrea over g?

ety oo MO AP ERIFERLARLEID1S) (286U, "ol 3 equiv) in CH.Cle (6 mi) were

[ 1, 4] di 2z pRIHSEE- oM PYABF BRI a8 199 Boad mamelal £apih ARPH B0
white sol i dmmehiscénuiviaand NeBH(GAC) (848amg, 4 el eduiviand the tesultipg miktineat i on.

[ MtH " = 25Qadstirkb at raoﬁﬁem}i%raturé%rd hour hdrewasHdduatRs esertee Naliz o, _
;;’ F;[jhyl(lﬂf) Oérgaeéug 8&6‘?‘?’&1%}”%3 g Pigbd, Sha LR AR Fadud FurRERlE by aak Poxyl i c
7- et hyl - 2- oXBomapgraphyst sillgaas gaye 1.47dmetuisthybi(3S.2R-Sril(Prifasee2-9- car boxyl i ¢
aci d et hyl pgidewl)nBlig)amnir)-2Hoydréky4R(phenlimethyiipapyljcarhamateHHSE2) (380)mgvas
added 2N = agiigpaisy N?‘u%'s%ﬁ’d}mhﬁp: 4 260 HIRT 4G MRk, 95 equiv). The resulting

m xture was stirred for 1514 h then nost of Et OH was renoved in vacuo. The
resi due was extracted with Et20. The aﬁueous | ayer was acidified using 2N

aqueous2HC| BOGrprotested Amings SAthY @155J#&Yi pitate formed was extracted twice
wi t h AcCEt . BOeproteaticn®dines 38610 HS6HB 1) wese obaireddin ar Gnalogbud/piatiertothat

concent r at eglde Pé’fﬁ:‘r’%d@?gﬂé&&e& Rﬁnir‘ié 54 Gsiﬁé’gﬂ&oa\%mﬁb?%;fngté ?B@ﬁ%d@mdicéégﬁin e @

whi te sol T de bl ¥PSor bl Sealsbie)” outFUrther "purI T catt on.
Boc-protected amine Aldehyde
1,1-Dimethylethyl [{(18,2R)-3-{[(5-ethenyl-3-thienyl)methyllamino}-2- D37
hydroxy-1-(phenylmethyl)propyllcarbamate (H55)
1,1-Dimethylethyl [{1S,2R}-2-hydroxy-1-(phenylmethyl)-3-({[1-(2,2,2- D43

triflucroethyl)-1H-pyrazol-4-yljmethyl}amino)propyljcarbamate (H56)
1,1-Dimethylethy! [(1S,2R)-2-hydroxy-3-[({5-[{methylamino)carbonyl]-
3-pyridinyl}methyl)amino}-1-(phenyimethyl)propyljcarbamate (H57)
1,1-Dimethylethyi [(18,2R)-3{(2,2'-bipyridin-6-ytmethyl)Jamino}-2-
hydroxy-1-(phenylmethyl)propyllcarbamate (H58)

1,1-Dimethylethyl [(1S,2R)-2-hydroxy-3-{[{6-methyi-2-
guinoxalinylYmethyllamino}-1-(phenylmethyl)propyl]carbamate (H59)
1,1-Dimethylethyl {{(1S,2R)-2-hydroxy-1-(phenytmethyl}-3-[(3-
guinolinylmethy!Yamino]propyl}carbamate (H60)

1,1-Dimethylethyl [(18,2R)-2-hydroxy-3-{[(6-methyl-2-
pyridinyl)methyflamino}-1-(phenylmethyl}propyljcarbamate (H61)

BOC-protected Amine 62
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20 [ MFH]' :2594 RT = 2.56 mn. Acids 2-17 (A2-Al7) Acids 2-17 were
prepared | gous manner to that described for Aci

correspon ng es??rg indicated in the table below 25 Ampgj@]%zgﬁﬁ%}ihum mn
7-Et hyl -3, 4-di hydro-1 H[1, 2, 5] t hi adi azepi no[ 3,4,5- B2 293.2 2.55 h/
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1. 2.5) ¢ hi 4058 Age) 2 & ot gn%' SWCh Wi e (N 3Bg B siap wihoyt further

2, 2-di oxi dept(flﬁbat)onl{MtHL/I—ﬂOfrp‘r dpY 23 Umidi hydro-1 H B12
[1 2, 5]1tshi adi azepi no[ 3, 4, 5-ht]i ndol e- 9-carboxylic 337.2 2.86

BOC-protected Amines 63-66 (H63-H66)
BOC-protected amines 63-66 were prepared in an analogous manner to that described
for BOC-protected amine H1, substituting cyclohexylamine with the appropriate epoxide
or amine indicated in the table below (if not commercially available):

20

BOC-protected amine
Epoxide Amine
precursor | precursor

1,1-Dimethylethyi [(18,2R)-2-hydroxy-3-{[(56-methyl-2-
pyrazinyl)methyllamino}-1-(phenylmethyl)propyl]carbamate
(H63)

1,1-Dimethylethyl [{1S,2R)-3-{[(3-ethyl-5-isoxazolyl)methyl]
amino}-2-hydroxy-1-{phenyimethyl)propyljcarbamate (H64)
1,1-Dimethylethyl [(1S,2R)-3-{[(1S)-2-(cyclohexylamino}-1-
methyi-2-oxoethyllamino}-2-hydroxy-1-(phenylmethyl)propyl] F5
carbamate (H65)

1,1-Dimethylethyl [{1S,2R)-3-[(4,4-difluorocyclohexyl) amino}]-
2-hydroxy-1-(phenyimethyl)propyl]carbamate (H66)

F6 !

Preparation of Acids
Acid 1
7-Ethyl-2-ox0-1,2,3,4-tetrahydro[1,4]diazepino[3,2,1-hi]indole-9-carboxylic acid

25 (A1)
To a solution methyl 7-ethyl-2-oxo-1,2,3,4-tetrahydro[1,4]diazepino[3,2,1-Ailindole-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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acid 2,2-dioxide (A12) 1-{2-[(1, 1-D nethyl et hyl ) oxy] - 2- oxoet hyl } - 7- et hyl -
B13 353.3 (- 3,4-dihydro-1H[1,2,5]thiadi azepi no[ 3, 4, 5-hl1l]indole- tBu) 2.48
9- car boxyIWe 28{09+430 2. di oxi de A13 6-Ethyl -1 PCT/EPZ004/004244

H[1, 2,5]thi adi azi no[ 3, 4, 5-hl]indol e-8- B14 279.3 2.45 carboxylic acid

2, 2-di oxide (Al4) 6-Ethyl-1,3-dinethyl-1 H[I| ,2,5]thiadiazino[3, 4, 5- 615 hi
|ndole 8-carbox lic acid 2, 2 di oxide (Al 309.4 2 80 6-Ethyl-I-net

H 11, 2, 5] t HPeRmest RHESOH, Was [fpoved g ¥asue.ol ne, iSigugovas @XEEa?t% W'tthEtaéi dhe

2, 2-di oxi deaqisddy lfreEmagl addiieBusing@Nafuedds| HCRs@lbtidn add daé mdijte,ptedpitadd 7
hl i ndol e- SomRicoRad birddédideni ASORE Tl coftiris drgénicAdnbidns ﬁéféj&le%'cfve\“’er e

.obt d f h d t to that
Gescri bed %@%?a‘r’@rresw%"”aqétﬁ?vzﬁpﬁfg%@iﬁ:@ia e AT HRAED P B -
Mat eri af m[rn4]dza@pmﬂ[3217!3@1%9@3@8;@%0& 0@ BTQYﬁE%r)ﬁﬁ@-W l@whiszfgs 2
2.55 di azameisamm g tleznde Bepdvithaubiaxthéd guridficatibn( A2)

2- Et hyI t 2 858 4dREXQoG56/ MM, 9- t et rahydro-7/6- B20 309.1 2.68
t hi a- 6, 9a- gﬁa% benzo ('?3] azul ene-4-carboxylic acid (A3)

2- EthyI-7 7-di oxo- 6-phenyl -6,7, 8, 9-tetrahydro-716- 621 371.1 3.14
t hi a- 6, 9a- dhaid 4-(AtepmativeRrgcedure)- carbo |ic acid 42 WO 2004/ 094430

PCT/ EP2004/700¢3#-2-0X oM. 2, 34 egtedteidro4[1 djdlé’iﬁﬁiﬁ@[&%d%ﬂﬁldble-g-carboxylic acid

(2R, 3S) - 3- QK‘[I o-1-(cycl ohexyl am no) 4- phenyl but an- 2- ol -hydrochloride (d)
e AT Ry PR A

sol uti on ofacldCethiyhestdr (()Rb&ie(wa(rngnoﬂléxnmslsﬁ eayvaitdetDH TR@ mip ualstaddgd rﬁl\;kt ure
was stirred h@bu@NBO&Fs&@%(zbﬁﬂpﬂﬁM @Saétﬂml)hﬂﬁb FaQitih W%?éwﬁ@éﬁrécﬁﬁwed
by evaper aét Z%tﬁt%f g%‘gf EB]-‘? Wl Fehbl g ; in T "fﬁs"@&d"‘@ ot A, 8N

th h
(2(;”35) 3- Jrﬁen@ﬂﬂef(la/é%{?ﬁew?ﬁ aﬂr’:’-iqq%}:i g!ﬁ*ﬁﬁeﬂ% BaveaysoHG! shivtiopd aBe niher whike ()

as a Wwhit ereopitade (IFrrded) wa888tractedi maese RHNGACQRE (4®) combined organic solutions
were dried over MgSQ, and concentrated in vacuo to give the title compound (A1) (62
mg, 57%) as a white solid, which was used in the next step without further purification.
20 [M+H]"=259.4, RT =2.56 min.

Acids 2-17 (A2-A17)
Acids 2-17 were prepared in an analogous manneér to that described for Acid 1, from the
corresponding esters indicated in the table below:

25

Acid Ester {M+H] " IRT (min)
7-Ethyl-3,4-dihydro-1H-[1,2,5]thiadiazepino[3,4,5- B2
hilindole-9-carboxylic acid 2,2-dioxide (A2)
7-Ethyl-1-methyl-3,4-dihydro-1H- B3
[1,2,5]thiadiazepino(3,4,5-hilindole-9-carboxylic 30%.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-hilindole-S-carboxylic 323.4 2.66
acid 2,2-dioxide (A5)
7-Ethyl-1-{phenylmethyi)-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

41

203.2 2.55
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Am nes 2-46 were prepared in an anal ogous manner to that described for Am ne

1(d),

15 f

om BOC- prot ect ed am nes H2-1- 146,

respectivel

the 4M HC]W?ﬁO‘”ﬁ'I’ﬁ‘)? Bne was replaced with 3 equival ents ofPGI/ERINQIE2H

sul phoni ¢

acid to give the tosic

acid salts as the product.

In sone cases

Am ne Precursor

(2R, 3S) - 3- Am no- 1- | ( 3- met hoxybenzyl ) am no] - 4- phenyl butan-2-ol di H2 tos
late (C2)
( 2R, 38) - 34 24l 7 - h\J/. FbQ!".Z\J’l ] am'_nn} butlan-2- of
di - hydr ochl1dT-D¢mh5(lG39-dlhydro-1H- B8
(2R, 3S) - 31 T Bkt z‘s% aﬁwawérb iget hyl ethyl ] gm po}44- [H45 7gen
Ibutan-ZéﬂTél- 8 %A%E ? 0@3 Amnol({ 1-met hyl - -] 3-
(trifluor¢f fh\dlﬂmn\ l' phemy-but-an—2—eh—edi——H5
hydr ochl of |1d‘de’(f%"6 (‘( mﬂii@’lh)ﬂ) Mmlwddl@-ﬁhényl -1 {B93- (trilfl _
uor omret hoxy?, b@]tﬁmbia@epmap}dommdbi@ 9-8arBbxylle -t 0% fate OF 2B28% - 3- Agirgo- 1-
benz |amn ﬂZ %rbxmuévgp -ol di -tosyl at e (Cry H7
(2R, 3S) - 34 o 52 Wi-benzytramnol—4-phenytbutaf-—2—ot—ti——H8—to%
| ate (C8) |(2rhyis)- 3 erﬂﬂt&roetwfk?:ﬂedlmrﬁéh&yl )aﬁ@] - 4-dhenyl but gn-2- ol  di -
H9 tosyl afe2BRfadiazepino]3,4,5-hilindole-9-carboxylic 377.3 2.82
(2R, 39) - 3+ d@ZldIJX{O% (ggﬂb?yl benzyl ) am no] - 4- ph4=nyl but an- 2-of di-| H10
tosyl ate E
(2R, 3S) - 34 ARV IR B-A-dipYdsn i n- 2- yI met hy || Bddi no] Qut an-2-ol} tri toslate
a1l H1 2R2 BPhiadiatapinof3M, pihdindblelS-¢4rboxylidi n- 3- yl et hyll ) 82B120] dut amr42- ol
di - HIZ tiog)l BbRiidxide A3 1Y\ 2004/ 094430 PCT/ EP2004/ 004244
(2R, 39) - 3+ Z F- = drn 43/| met Nyl noj putan- 2-of| di= HI3
tosyl at e cﬁ@‘?‘ 'F?B%‘Pyggﬂrﬁﬁ\%ﬁgﬁyhenw [(2- phe#aget hyl}) ani no] bt an- 2- of di -
H14 t osyl 41.8,5(tirg)azepinof3,4,5-hiindole-9- carboxy ic 337.2 2.86
(2R, 3S) - 31 Aridm24igxiRnpli2h - (t et rahydr o- 2H- pyr an- 4-yl am|no) but an-|2- H15 | of
di -h droc 10 3-di Rydro-T
H i nden-1 - ignl?f)1 %EW%@”%?@ E;?@r&@ﬁ; {r&lldl tB(Z)lgyI atgd GH3.3 (-
(2R, 35)-3-&14ﬁm@mpﬂéﬁyﬁﬁﬂhiﬁé@qulmlﬁﬁ Fréfingolerexyl ) am nd] bujgag- 2-ol 248- H17
hydr ochl orjisdearb&dki¢ acid 2,2-dioxide (A13)
6-Ethyl-1H-[1,2,5)thiadiazinoc]3,4,5-hilindole-8- B14
carboxylic acid 2,2-dioxide (A14) 2793 245
B-Ethyl-1,3-dimethyl-1H-[1,2,5]thiadiazino[3,4,5- B15
hilindole-8-carboxylic acid 2,2-dioxide (A15) a4 ) 28
6-Ethyl-1-methyl-1H-[1,2,5]thiadiazino[3,4,5- B16 295.4 270
hilindole-8-carboxylic acid 2,2-dioxide (A16) ) '
6-Ethyl-1,3,3-trimethyl-1H-[1,2,5]thiadiazino[3,4,5- | B17
hilindole-8-carboxylic acid 2,2-dioxide (A17)
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):
5

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

2-Ethyl-7,7-dioxo-6,7,8,9-tetrahydro-7/6-thia-6,9a- B19 283.2 2.55

diaza-benzo[cdlazulene-4-carboxylic acid (A2)

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

thia-6,9a-diaza-benzolcdjazulene-4-carboxylic  acid

(A3)

2-Ethyl-7,7-dioxo-6-phenyl-6,7,8,9-tetrahydro-7/6- B21 3711 | 3.14

thia-6,9a-diaza-benzo[cdlazulene-4-carboxylic  acid
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(2R 3S)-3-Am no-|-{[(1-ethyl -1 H pyrazol -4-yl)nethyl]am no}-4- HS hen

| butan-2-ol di-tos late C18

(2R, 3S) - 3-WM 2194430 2- met hoxyet hyl ) am no] - 4- phenyl but an- 2r@i/ERZ00 AR 244
tosylate (Cl19) 2R, 3S -3-Anmino-1- eth lam no -4-hen |Ibutan-2-ol di-tos |ate
(C20) H20 (2R, 3S)-3-Am no-I-[(2-fluoroethyl)am no]-4-phenyl butan-2-ol di
H21 tosyl (C21)

(2R, 3S) - 3- Amifho I L(Z 2-di fl uor oet hyl ) am no] - 4- dhenyl but aILZ ol dll - H22‘
tosyl ate (C22)

(2R, 3S)-3 0- 4- -1[(222tr|fIuoroethyl)amno]butan20I di - H23
t osyl at e (@g arfﬂ°§§%§¥rﬂmeﬁo 4- phenyl-1- ro lanino butan-2-ol di-tos late
C24 H24 (ﬂmms)ls Am no-1| - (i sopropyl am no) 4- phenyl but an- 2-ol di-tosyl ate

H25 (C25) ﬁﬂ@s&S}ﬁmm NGcylcloRdianin)d-phényidutdnhenyiiptireh@ride (C1)

((jIZRt gg’g at ?e'fl‘zb%tsfl Eﬁg 5) % bgnéyl -3- (ﬁycl?hexglamtncg -2- Hdroxyﬁ)"?pﬂ]caﬁf‘?‘at‘ﬁ e(H1) ©Q g,

| but an- 2- ol2odnMehs pg@ug) ey dlssolved in MeOH 70 and then a 4M solution of HCI in
(2R, 3S) - 3- Aioxaoe 46 mdngkcdss) pwas pddey.nfiie ;dsai’wmgoyublmmmaz stirredi fot Gsth at eoB28
H28 2R, 3Sia@pdaiute aha Bkn ﬂh@@o%nts%él@%r‘n@%cﬁ 8vaior&soﬁ,9%lcaé eTr(eQ%QQultlﬂféfg
Rk Betape A”’% @%O,% gz\g@%ﬁ‘wmwr AP WELO ™ GRSV G Gacto e

R) - 1- m0 hy (BRISyBraminady (cxclphrsyianine a‘l’rpbefbd'bumfﬂ—odil dievsyochiaridecICy) as a
(2R, 3S) - 3- Aite@olid [7(¢gcgmyopyl met hyl ) am no] - 4- phenyl butan-2-ol di tos l|late
C32) H32 (2R 3S)-3- Am no- 1- (i sobutyl am no) - 4- phenyl but an- 2-of di-tosylate
H33 (C33) (2R 39 -3-Am no-I-(cycl obutyl am no) - 4- phenyl but an- 2- ol

di - t osyl at d\mings 52-8450\0 2004/ 094430 PCT/ EP2004/ 004244
(2R, 3S) - 3- Amines 2-46twere-reparedim aroandlogdusnyhinegr do tHidt deschibeddoy Aaiire 1 (C1),

15 from BOC-protected amines H2-H46, respectively. In some cases the 4M HCI in
dioxane was replaced with 3 equivalents of p-toluene sulphonic acid to give the fosic
acid salts as the product.

Amine Precursor
(2R,35)-3-Amino-1-[{3-methoxybenzyi)amino]-4-phenylbutan-2-ol di- Ho
tosylate (C2)

{(2R,38)-3-Amino-4-phenyi-1-{{3-(trifluoromethyl)benzyllamino}butan-2- H3
ol di-hydrochloride (C3)
(2R,38)-3-Amino-1-{[1-(3-methoxyphenyl)- 1-methylethyl]lamino}-4- Ha

phenylbutan-2-ol di-hydrochloride (C4)
(2R,38)-3-Amino-1-({1-methyl-1-{3- ’
(trifluoromethyl)phenyliethyl}amino)-4-phenyibutan-2-ol di- H5
hydrochioride (C5)_

(2R,38)-3-Amino-4-phenyl-1-{[3-(trifluoromethoxy)benzyllamino}butan-
2-0l di-tosylate (C6)

(2R,35)-3-Amino-1-(benzylamino)-4-phenylbutan-2-ol di-tosylate (C7) H7
(2R,3S)-3-Amino-1-[{2-methylbenzyl)amino]-4-phenylbutan-2-ol di-

H6

H8
tosylate (C8)
(2R,35)-3-Amino-1-[(3-methylbenzyl)amino]-4-phenylbutan-2-ol di- Ho
tosylate (C9)
(2R,35)-3-Amino-1-[{(4-methylbenzyl)amino]-4-phenylbutan-2-ol dj- H10
tosylate (C10)
(2R,3S5)-3-Amino-4-phenyl-1-[{pyridin-2-ylmethyl)aminc]butan-2-ol tri- H11
tosylate (C11)
(2R,35})-3-Amino-4-phenyi-1-[(pyridin-3-yimethyl)amino]butan-2-at di- H12

tosylate (C12)
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H35

(C36) (2R 3S)-3-Am no-|

(C35) (2R, 3S)-3-Am no-1-(cycl opentyl am no) - 4- phenyl but an- 2- ol
di -tosyl ate H36

-[ (2, 2- di W HPAOEH3Uhydr 0- 2H pyran- 4-yl ) ami no] -4 hen | - 2PER{ERAUHOM24 05 | at e

C37 H37 (2R, 3S)-3-Am no-4-(3-chl orophenyl)-1-(cycl opropyl am no) - 2- but anol
H38 di -tosl ate (C38)
(2R, 39) - 3rAmn—4—(3—ehl-orophen —{eyetohexytamno=2-butanot—di—tos) | ate
C39 H39 (H4%2.88) 3 ﬁoPWWB’l Hlywrd%ﬁ ihyDa_mWPM%[hé@ & 24 pyrag34- | gnino
- 2- but anol tabytateoC13t e G40 HAO0 _
( 2&33'1?' o B8 5AfiNG QMM HI-F2LHehy By BarhlndftiuRhaRy b - 2- butanol di- tos
(2R, 3S) - 31 losyiate @W}@Lﬂhﬂxy! am-noy-4-(3-fluorophemdy-2-hutlanol di—tos| | ate '
CA2) HA2 (%RSSS;&—ABBiAmmemy%B{tbtramdnpﬁHMrgn-&-Wa@nDM& 2H py [38- 4-
| am no - 27 Bugayalotioriiescher e C43 H43 (2R 3
gl) i f’;)'sa‘;] 21 éﬂ%&%}/%noplyf(%?fg)dlhydvaH-ln %Sﬁ%ﬁ%”y' )-< but anoIHw
(2R, 39) - 31 phemabutan-Syal dbtesyiatenfa18h) - 4- (3, 5-difl uor ophenyl ) - 3- but anal 5
di -tosylate F?@ﬁﬁB-Amlno-él-hen H1-[(1,1 5—tnmethylhexyi)amino]butan-2-ol di- _
(2R, 39) - 3 - é di f 1 uorophenyl )-1- (tetrahydro- 2H- pyrdn- 4- Ht4mi no
- 2- but anol CAG—HAG—Ahes es—50=52—werp
obt ai ned | hz%ﬁsétﬁrﬂlﬂgaﬂs{[ﬂﬂr%%ﬂﬁf@yrﬁéolﬁhﬂim%mﬂlﬁm%%‘f or Anine 5345(C53
from BOC- ppue@pmadnamlmmsmw{mwz respectively: 5 Am ne Hrecursor MtH +
RT mn  Phesyhee 511 ﬁﬁh(ﬁ( Snhof-#-phenylbutan-2-of dj-
chl or ophen ?{ﬁ( I(r)jxyb ty lyﬁ{ﬁ‘ryg Oﬁmtpeen 0u %%3 2 ’2 27 | hydHd8hl or | de
(C50) Phei m-no-4-{3
f 1 uor opheny2R.33)- BWT!lomﬂbﬁelthMlamiBDM'-Ip@amtllatutam-é-dHH&tO:BylmteS(@O@5 hydH&6h! or | de
(C51) Phe”)(iﬂ?%@jlﬁlArhﬁgR— }Iczé’roéfﬁyl)é}ﬁ%b]leb'h@ﬁwb&’tah@zol'du phen Ibut | nmetp |
car bamat e tc;/sya?e tt]:é),'rl C52) Ani ne H21
(2R,3S5)-3-Amino-1-[(2,2-difluoroethyl}amino]-4-phenylbutan-2-ol di- H22
tosylate (C22)
(2R,38)-3-Amino-4-phenyl-1-[(2,2,2-trifluoroethyl}amino}butan-2-ol di- H23
tosylate (C23)
(2R,35)-3-Amino-4-phenyl-1-(propylamino)butan-2-ol di-tosylate (G24) H24
(2R,3S5)-3-Amino-1-(isopropylamino)-4-phenylbutan-2-ol di-tosylate HD5
{C25)
(2R,3S)-3-Amino-1-(cyclopropylamino)-4-phenylbutan-2-ol di-tosylate
H26
(C26)
(2R,38)-3-Amino-1-{(2,2,3,3,3-pentaflucropropyl)aminoc]-4- Ho7
phenylbutan-2-ol di-tosylate (C27)
(2R,3S)-3-Amino-4-phenyl-1-(prop-2-yn-1-ylamino)butan-2-o! di-
H28
tosylate (C28)
(2R,35)-3-Amino-1-(butylamino)-4-phenylbutan-2-ol di-tosylate (C29) H29
(2R,35)-3-Amino-1-{[(1S)-1-methylpropylJamino}-4-phenylbutan-2-ol H30
di-tosylate (C30)
(2R,3S)-3-Amino-1-{[{ 1 R})-1-methylpropyl}Jamino}-4-phenylbutan-2-ol H34
di-tosylate (C31)
(2R,3S)-3-Amino-1-(cyclopropylmethyl)aming]-4-phenyibutan-2-ol di-
H32
iosylate (C32)
(2R,35)-3-Amino-1-(isobutylamino)-4-phenylbutan-2-ol di-tosylate
H33
(C33)
(2R,3S5)-3-Amino-1-(cyclobutylamino)-4-phenylbutan-2-ol di-tosylate
(C34) H34
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(2R SS) 3 Ammo 1-(cyclohexylamm ( ,5-difluorophenyl)-2-butanol

di-tosylate (C45)

H45

(2R,38)-3-Amino-4-(3, 5-d|fluorophenyl)_ 1- (tetrahydro 2H-pyran-4-

ylamino)-2-butanol di-tosylate (C46)

H46

Amines 50-52 (C50-C52)

Amines 50-52 were obtained in an analogous procedure to that described for Amine 53

(C53) from BOC-protected amines H50-H52, respectively:

Amine Precursor | [M+H]* | RT (min)
Phenylmethyl [(2R,38)-3-amino-4-(3-
chlorophenyl)-2-hydroxybutyllmethylcarbamate H50 363.4 2.27
hydrochloride (C50)
Phenylmethyl [(2R,3S)-3-amino-4-(3-
fluorophenyi)-2-hydroxybutyllmethylcarbamate H51 347.5 2.05
hydrochloride (C51)
Phenylmethyl [(2R,35)-3-amino-2-hydroxy-4- H52 ) )
phenylbutylimethyl carbamate hydrochloride (C52)

Amine 53
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2004/ 094430 PCT/ EP2004/ 004244 7-Ethyl-N-[(1 S, 2R) - 2- hydr oxy- 3

({13 (et (yToxy) phieny I THethyT Y "2y - T - (phenyl retnyT Yo7 opY brecursor
3, 4-di hydrio=t—H—"1+—"A2—C2-5774 2 52 1,2, 5thradrazeprnot3;774,5
(2R,3S)—3-Ammo-1~{[(6-bromo*2-pyr|dmﬁ)methylfamlno}-4-phe|#yl-2- H54
butanol (C54)
{2R,38)-3-Amino-4-phenyi-1-({[1-(2,2,2-triflucroethyl)-1H-pyrazol-4- H56
yljmethyl}amino)-2-butanacl di-tosylate (C56)
5-({[(2R,3S)-3-Amino-2-hydroxy-4-phenylbutyflamina}methyl)-N-methyl-
3-pyridinecarboxamide di-tosylate (C57) H57
(2R,3S)-3-Amino-1-[(2,2"-bipyridin-6-yimethyl)amino]-4-phenyl-2-
butanol di-tosylate (C58) H58
(2R,3S)-3-Amino-1-{[(6-methyl-2-quinoxaliny)methyllamino}-4-phenyl-
2-butanol di-tosylate (C59) H58
(2R,38)-3-Amino-4-phenyl-1-[(3-quinclinylmethyl)aminol-2-butanol  dii-
tosylate (C60) H60
(2R,35)-3-Amino-1-{[(6-methyl-2-pyridinyl)methyl]aminc}-4-phenyl-2-
butanol di-tosylate (C61) HE1
(2R,38)-3-Amino-1-{[(5-ethyl-3-thienyl)methyllamino}-4-phenyl-2- HE2
butanol di-tosylate (C62)
(2R,38)-3-Amino-1-{{(5-methyl-2-pyrazinyl)methyl]lamino}-4-pheny!-2- HE3
butanol di-hydrochioride (C63)
(2R,38)-3-Amino-1-{[(3-ethyl-5-isoxazolyl)methyllamino}-4-phenyl-2- Hé4
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[(1S,2R)-1-benzyl-2-hydroxy-3-(3-methoxy-benzylamino)-propyli]-amide (E1)

To a solution of 7-ethyl-2-ox0-1,2,3,4-tetrahydro-{1,4]diazepino[3,2,1-hijindole-9-
carboxylic acid (A1) (31 mg, 0.12 mmol, 1 equiv) in DMF (2 ml) and CH.CI; (8 ml) at
room temperature was added (2R,3S)-3-amino-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 pl, 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-
2-0x0-1,2,3,4-tetrahydro-[1,4]diazepino[3,2,1-hilindole-9-carboxylic  acid [{1S,2R)-1-
benzyl-2-hydroxy-3-(3-methoxy-benzylamino)-propyf]-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:

N-[ (1S, 2R) - 2- hydr oxy- 3-

= C265373 27851127 5]t A5 yti
T A S VS B ‘%‘é?f” e
hF-J(28: a(so{mmna-zmm»mmmﬂwmmwL : o5

| St v
Example ructure Acid | Amine | [M+H] RT

{min)
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7-Ethyl-N-[(18,2R)-2-hydroxy-3-
({[3-(methyloxy)phenyllmethyl}
amino}-1-(phenyimethy!)propyl}-
1-phenyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino]3,4,5-
hilindole-9-carboxamide 2,2-
dioxide {(E4)

Ad

Cc2

653.3

2.85

7-Ethyl-N-[{18,2R)-2-hydroxy-1-
(phenylmethyl)-3-({[3-
(trifluoromethyl)phenyl]methyl}
amino)propyl}-1-methyl-3,4-
dihydro-1H-{1,2,5]thiadiazepino
[3,4,5-hilindole-9-carboxamide
2,2-dioxide formate salt (ES)

Chral

A3

Cc3

629.5

2.69

7-Ethyl-N-[(18,2R)-2-hydroxy-1-
(phenylmethyt)-3-({[3-
(trifluoromethyl)phenyl]methyl}
amino)propy!]-1,3-dimethyl-3,4-
dihydro-t1H-[1,2,5]thiadiazepino
[3,4,5-hijindole-9-carboxamide
2,2-dioxide formate salt (E6)
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643.5

2.78

N-[{15,2R)-3-(Cyclohexylamino)-
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 (E7)

A3

C1

553.5

242
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7-Ethyi-N-[(18,2R)-3-{[(1-ethyl-
1H-pyrazol-4-yl)methyllamino}-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 (E15)
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2.34

7-Ethyl-N-[(18,2R)-3-{[(1-ethyl-
1H-pyrazol-4-yl)methyllamino}-2-
hydroxy-1-(phenylmethyl)propyll-
1,3-dimethyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
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dioxide formate salt (E16)
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2.28
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dioxide formate salt (E22)
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2-hydroxy-1-
(phenylmethyl)propyl]-1-methyl-7-
(1-methylethyl}-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-8-carboxamide 2,2-
dioxide formate salt (E23)

g/ 7
D:C'Eiu Hﬁ_<
E/

b,
&\2 LIS H@

0.

A9

C1 567.5

2.67

N-[(18,2R)-3-(Cyclopropylamino)-
2-hydroxy-1-
(phenyimethyl)propyl]-1-methyl-7-
(1-methylethyl)-3,4-dihydro-1H-
[1,2,5]thiadiazepinol3,4,5-
hilindole-S-carboxamide 2,2-

dioxide formate sait (E24)

O=g-N

AS

C26 5255

2.46
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F'F methyl - 34d|hydro 1H A3 C23 553.4 2.8 [125]th|ad|azep|no$ 4,5- qi
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dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
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2-hydroxy-1- g
T el

{phenytmethyl)propyl]-1,7-diethyl ai
3,4-dihydro-1H-
[1,2,5]thiadiazepino{3,4,5-~ ]
hilindole-9-carboxamide 2,2- o
dioxide formate salt (E27)

7-Ethyl-N-{(1S,2R)-2-hydroxy-1- “
{phenylmethyl}-3-[(2,2,2- oS { E .
trifluoroethyl)amino]propyl}-1- &\]%rlﬂ N
methyl-3,4-dihydro-1H- =
[1.2,5]thiadiazepino[3,4,5- E
hilindole-9-carboxamide 2,2- oK

dioxide formate salt (E28)

7-Ethyl-N-[(1S,2R)-2-hydroxy-3- o
[(2.2,3,3,3- ,9 ;
pentafluoropropyl)amino]-1- M

(phenylmethyl)propyi]-1-methyl-
3,4-dihydro-1H- %
[1,2,5]thiadiazepinol3,4,5- o
hilindole-9-carboxamide 2,2-
dioxide formate sait (E29)

A9 c2 605.5 | 2.66

A8 C1 5675 | 2.55

(2\
o]

A3 C23 5534 | 2.8

A3 c27 603.4 | 2.85
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{1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E31)
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N-[(18,2R)-1-{(3-
Chlorophenyl)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)

tpheeo],

C39

587.5

253

N-[(1S8,2R)-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)

[u]

N,

Chm
cl
\\é? |
B N o
OH

A3

C40

589.4

2.34

N-{(1S,2R)-3-
(Cyclopropylamino)-1-(3-
fluorophenyl)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 sait (E34)

A3

C4a1

529.4

2.26
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R

[1.2,5]thiadiazepino[3,4,5- T
hijindole-9-carboxamide 2,2-
dioxide formate salt (E36)
7-Ethyl-N-{(1S.2R)-1-[(3- QF i
fluorophenyl)methyl}-2-hydroxy-3- | 9|
N
(tetrahydro-2H-pyran-4- <_ HJ\O{\H_C"
ylamino)propyl]-1-methyl-3,4- N
dihydro-1H- % A3 c43 5734 | 2.33

[1,2,5]thiadiazepino[3,4,5-
hijindole-9-carboxamide 2,2-
dioxide formate salt (E37)

N={(1S,2R)-3-(Cyclohexylamino)-
1-[(3,5-diflucrophenyl)methyi}-2- . .
o—s-N/ y H

hydroxypropyl}-7-ethyl-1-methyl-

3,4-dihydro-1H- . & () Az |cas | 5804 | 265
[1,2,5)thiadiazepino]3,4,5- =

hilindole-9-carboxamide 2,2- im

dioxide formate salt (E38)

N-{(15,2R)-3- 7

(Cyclopropylamine)-1-[(3,5-
difluorophenyl)methyl]-2-

hydroxypropyl}-7-ethyl-1-methyl- & ~7

3,4-dinydro-1H- A3 C44 547.3 | 2.44
I1,2,5]thiadiazepino[3,4,5- i

hilindole-8-carboxamide 2,2- oH

dioxide formate salt (E39)
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N-[(15,2R)-3-[(2,2-
Dimethyltetrahydro-2H-pyran-4-
yhamino]-2-hydroxy-1-
{phenylmethyl)propyl]-7-ethyl-1-
methyt-3,4-dihydro-1H-
[1.2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide {E42)

Iz

OH

A3

C37

583.5

2.44

N-[(18,2R)-3-[(1,1-
Dimethylethyl)amino]-2-hydroxy-
1-{phenyimethyl}propyl]-7-ethyl-
1-methyl-3,4-dihydro-1H-
[1,2,5lthiadiazepino(3,4,5-
hilindole-9-carboxamide 2,2-
dioxide (E43)

Zz
I=

A3

C35

527.6

2.41

N-[(18,2R)-2-Hydroxy-1-
(phenytmethy}-3-{{{3-
(trifluoromethyt)phenylimethyl}lam
ino)propylj-1-methyl-7-propyl-3,4-
dihydro-1H-
[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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[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E56)

P (e mster oty

-Et hy

1)1

Ao L,zz 039. Z. c
di joxi de (E6
Iaanﬁrop

1,25
-N-{(
Il e

A3

[ hyl
C29

thiadi
1 S, 2R
- 3]

azepti
- 2- hyd
4- di hyj

527.5

of 3,4
r oxy-
dro- ]

2.5

7-Ethyl-N-[(1S,2R)-2-hydroxy-1-
{(phenylmethyl)-3-(2-propyn-1-
ylamino)propyl]-1-methyl-3,4-
dihydro-1H-
[1,2,5]thiadiazepino(3,4,5-
hilindole-9-carboxamide 2,2-
dioxide (E57)

% |

o=5-N

A3

C28

509.2

2.29

N-[(15,2R)-3-(Cyclopentylamino)-
2-hydroxy-1-
{phenylmethyt)propyl]-7-ethyl-1-
methyl-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide (E58)

A3

C36

539.3

2.42

7-Ethyl-N-[(15,2R)-2-hydroxy-3-
[(2-methylpropyl)amino]-1-
(phenylmethyl)propyl]-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-S-carboxamide 2,2-
dioxide (E59)

g |
p=5-MN

A3

C33

527.3

242

7-Ethyl-N-[(1S,2R)-2-hydroxy-1-
{phenylmethyl})-3-
(propylamino)propyll-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide (E60)

°j<5:‘l“ i g ;”‘/

A3

C24

513.3

2.35
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[1, 2, 5] t hi adi azepi no[ 3, 4,5 hi]indol e-9-carboxam de 2, 2- di oxi de for mate salt
(E63) 7-Ethyl-N{(1S, 2R) - 2-hydroxy-1- (phenyl net hyl ) 3-[(2- g

pyri di nyl et hgispamizno] propyl } - 1- net hyl - 3, 4-di hydro-1 Pﬂ’@i"%@@*ﬁ 2. 44

[ 1, 2, 5] thi adi azepi no[ 3, 4,5 hi]indol e-9-carboxam de 2, 2 H dioxide formate
salt (E64) 7-Ethyl-N-{(1 S, 2R)-2-hydroxy-1- (phenyl rrethyl) 3-[(4- 8_

pyri di pyloethyl)aminol propyl}-1. methyl-3 4-dihydro-1H- A3 C13 562.6 2135
[ 1, 2, 5] THethdiH@ BIAREBhvidrbxy-81 0]  h4] i ndol @9 car hoxam de 2, 2 (di oxi dg

for mat ¢ (gaky ﬁ%ﬁ@)pma IEhidby= 1V [ 3-

2- phe pyl ] - 1- net hyll -
L RS ety o
h, ]i ndoRet-9hydiptidkani de 2, 2 di oxi ) 38300 0@37-@9433’(?
PCT/ EP?@QEﬁqlﬂiéalééeplﬁe[Etml - N- {( L S, 2R)- 2-hydroxy-1 (phenyl methyl)-3-[({3-
[(triflly g,rngggl;gj'nyérb%,gg met hyl ) am no] propyl }-1{methyl}- A3 Cb 645| 4
2.81 3 Jﬁfg ié o-TH[1, 2] 5] t h| ndi azepi no[ 3, 4, 5- hi]indol e-9-clar boxam de
2 2 d| He ‘o ate ogIJ- /ER7\ 7 Bt hvl N [ /(1 . C DI\ _ 2 hlunllv-nv_u 1
(

bhenyl rﬁél(h??ﬁ)@ [{2(%- ft /s Ol |NJ Byl‘lydl Ir@;r;t H;;il i\ém'hnlo]yprggyl ; 1- N

met hyl 1 Biftotbdiiatniholtt-hifiokl 2- 562.6 2. QLS 2, 5]it hi adijazepi nlo[ 3, 4, b
(phenyimethylpropyl]-7-ethyl-1- | °7 " %HA\/

methyl-3,4-dihydro-1H- N A3 Cc22 5353 | 2.35
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide (E62)
7-Ethyl-N-{(1S8,2R)-2-hydroxy-1-
(phenylmethyl)-3- S
[(phenyimethyl)amino]propyl}-1- ° C H "i/@
methyl-3,4-dihydro-1H- = A3 C7 5616 | 2.6
[1,2,5]thiadiazepino]3,4,5- 14
hilindole-9-carboxamide 2,2-
dioxide formate salt (E63)
7-Ethyl-N-{(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-[(2- J
pyridinylmethyl)amino]propyl}-1- 1, P
methyl-3,4-dihydro-1H- N A3 C11 562.6 | 2.44
[1,2,5]thiadiazepino(3,4,5- 1
hilindole-9-carboxamide 2,2-
dioxide formate salt (E64)

7-Ethyl-N-{(1S,2R)-2-hydroxy-1- ‘
(phenylmethyi)-3-[{4- [ L;Q
pyridinylmethyl)amino)propyl}-1- Y TR TN
methyl-3,4-dihydro-1H- = A3 C13 562.6 | 2.35
[1,2,5]thiadiazepinof3,4,5- 1
hilindole-9-carboxamide 2,2-
dioxide formate salt (E65)

7-Ethyl-N-[(1S,2R)-2-hydroxy-3-

[(2-phenylethyl)amino]-1- ol ?)Lq H,\,@

Iz
Iz
4

(phenylmethyl)propyl]-1-methyl- "
3,4-dihydro-1H-
[1,2,5]thiadiazepinof3,4,5-
filindole-9-carboxamide 2,2-
dioxide formate salt (E66)

i A3 |C14 | 5754 | 2.64
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h/]i ndol e-9-car boxam de 2, 2- dioxide formate salt (E68) 7 Ethyl -N-[(1

S, 2R) - 2- hydr oxy-3- {[(2- rret hyl phenyl ) net hyl ] am no}- =8N A

1- (pheny| W Wp#YPEby| ] - 1-met hyl - " H 3, 4-di hydro-| H A3P€§’%‘*’£“*2“6

[1, 2, 5] thi adi azepino[3,4,5 tom hi]indol e-9-carboxam de 2,2 dioxide formate
sal t (E69) 7- Et hyI N—[(l S, 2R) 2- hydroxy 3-

3- 1 '
R P SE PR e k38 0 67 1] f thi adi
hi ] i ndplpbeylwettyd:&fdde 2, 2- dilox-He s oty

S, 2R) - 2sasreometht)oky] thyl ld_
Rl L

[S—

ny ) propyti=trnethyl—Kl -
@zepino[3,4 %
j(E70) 7- Et hyl - N-[|(I

i hydroil H A3 Cl0|575.4

[1, 2, 5] azepl n ndoI e- 9- car b am de A3, 2-1 geoxi desdsa n@ 61 slal t
(E71) =3-[(1 9)- 2 3-D| hydro- ' 1 Hinden-1-ylam no]-2- hydrox;)- 1-
(pheny [ﬁ'eﬁﬁmla)cpaqu 75t hyI - met hyl - 3, 4-di hydfo-1H| OH A3|{Cl6 587.3 2.58 "
[ 1, 2, 5] hfihdid-8Z2R a2 2 h| ]indol e- 9- car boxam de 2,2 60WO 2004/ 094430
PCT/ EP2 f or nt It E72 1,1-Dinethy] ethyl j[7-etHyl-9-| X
({[(1° 'dgi%%éfesg %V?e ohenyt ety 3 LE 3 Lot ored .L.y!e d

) pheny| { ﬁvm-% fp/ﬂawrf-am no}carbonyl] Y- A13|C3 2.1

2, 2-di omhdnylﬁh,ethymms(ﬁ-ro IH[1,2 5kt/hi adli 4zepi no[ 3{4,5- h;]indol-1-yl|]acetiate
f or mat { y -

Bostidyimethylamino]propyl}-1-
methyl-3,4-dihydro-1H-
[1,2,5)thiadiazepino(3,4,5- T
hijindole-9-carboxamide 2,2-
dioxide formate salt (E68)

7-Ethyl-N-[(15,2R)-2-hydroxy-3- ’
{[(2-methylphenyl)methyl]lamino}- 1Y
1-(phenylmethyl}propyl]-1-methyi- & i ”/:@
3,4-dihydro-1H- = A3 C8 575.4 | 2.6
[1,2,5]thiadiazepino[3,4,5- 1

hilindole-9-carboxamide 2,2-
dioxide formate salt (E69)

7-Ethyl-N-[(18,2R)-2-hydroxy-3- “
{[(3-methylphenyl)methyljamina}- .
1-(phenylmethyi)propyl]-1-methyl- & N L ”I\Q
3,4-dihydro-1H- =
[1.2.5]thiadiazepino[3,4,5- [
hilindole-8-carboxamide 2,2-

dioxide formate salt (E70)
7-Ethyt-N-[(1S,2R})-2-hydroxy-3- “

{{(4-methylphenyl)methyljlamino}- | B/ )
1-(phenylmethyl)propyl}-1-methyi- & ?\ LS “/\©\

A3 Cc12 562.6 | 2.35

A3 CS 5754 | 2.62

3,4-dihydro-1H- 1, A3 |c10 | 5754 | 262
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-

dioxide formate salt (E71)

N-[(15,2R)-3-[{15)-2,3-Dihydro- {_ i

1H-inden-1-ylaminol]-2-hydroxy-1- 3 | 9

(phenylmethylpropyl]-7-ethyl-1- | °7 " ﬁ

ethyl-3 A-cihydro t ~§i L A3 | C16 | 587.3 | 2.58
[1,2,5]thiadiazepino(3,4,5- L,

hilindole-9-carboxamide 2,2-
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(E73) 7-Ethyl
trifluoroethyl)-1 H pyrazol
3, 4- di hydmoe bid4/0033€56 633. 4 2. 48

“N-[(1 S, 2R -2-hyd
- 4-

roxy-1-

hn] i ndol e- 9- car boxam de 2, 2- dioxide formate salt (E74)

S, 2R) - 2- hydr oxy- 1-

trinmet
569. 6
N[ (1S
(pheny
[1,2,5
'salt (
(trifl
[1,2,5
(E77)
(trifluy
arrino)
[1,2,5

(phenyl met hy

1)-3-[(1,1,5 p

“NH{

ol a-

(phenyl nmet hyl ) -3-({[ 1-(2, 2, 2-
_F yl]nmethyl }am no) propyl ] -1- net hyl -
[ 1, 2, 5] t hi adi azepi no[ 3’,@/@’2004/0{’4244
6- Et hyl

(1

vl-haywv !l Y\ am na fal yl 1 ~1

ﬁiﬁéﬁrﬁégauhﬁﬁ 2.2-d

[1 2 L_\'li hiadir =1
T2 H—atr—at—

oxi de ]‘or maie sal

LILAZA® 2 I 3

—Ad4

17

2R)Buawe&@r&h9h¢>éyﬂ1ﬁt@t no) -

-ethyl-1

4 B-h/ ] I nd
{31 s 2R) -
Jﬁaﬁhlgmmylh)/bﬂwmwwgw él
BirRGb rBgYIRPhise F"_bohg Jn
Brslid ?EQ% ?ﬁa Tnyly
yl'}
LI 'a%erw -1 H
tilindolitayjacefals ftzrﬁ‘:ata ddind
(E73)

(pheity| net hyl ) - 3

[ oxy-1 -
Al5 C3 629.5 2.87
I 61 WO 2004/ 094430 PCT.
pl e 8-car boxam de :F, 2-di

EP2004
bXi de

MH for

{[3-
1.5 2.

formatez s

/00424

mat e

6

7-Ethyl-N-[(1S,2R)-2-hydroxy-1-
{phenylmethyl)-3-({[1-(2,2,2-
triffuoroethyl)-1H-pyrazoi-4-
ylmethyl}amino)propyl}-1-methyl-
3,4-dihydro-1H-
[1,2,5]thiadiazepino{3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate sait (E74)

A3

C56

633.4

248

al t

6-Ethyl-N-{(1S,2R)-2-hydroxy-1-
(phenylméthyl)-3-[(1,1,5-
trimethylhexyl)amina]propyl}-1H-
[1.2,51thiadiazino[3,4,5-hilindole-
8-carboxamide 2,2-dioxide
formate salt (E75)

A14

c17

569.6

278

N-{(1S,2R)-3-(Cyclohexylamino)-
2-hydroxy-1-
{phenylmethyl)propyl]-6-ethyi-1H-
[1,2,5]thiadiazino(3,4,5-hiindole-
8-carboxamide 2,2-dioxide
formate salt (E76)

Al4

C1

525.5

2.39

6-Ethyl-N-[(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-({[3-
(trifluoromethyl)phenyilmethyl}
amino)propyl]-1H-
[1,2,5]thiadiazino{3,4,5-hilindole-
8-carboxamide 2,2-dioxide
formate salt (E77)

A14

C3

601.5

2.6

6-Ethyl-N-{(1S,2R)-2-hydroxy-1-
(phenylmethyl)-3-({[3-
{triflucromethyl)phenyllmethyl}
amino)propyl]-1,3-dimethyl-1H-

#1 A15

C3

629.5

2.87




formate salt (E78) 6-Ethyl-N-[(1S, 2R)-2-hydroxy-3- r\ L ({1-nmethyl-1-[3
(trifluoromethyl)phenyl]ethyl} amno)-1-(phenyl nethyl )pro%ég# -methyl -1 H
Al6 C5 64WGB24BE430L [ 1, 2, 5]t hi adi azi no[ 3, 4, 5- hi ] i ndol e- Wa¥ititte
2,2-dioxide formate salt (E79) N-[(| S, 2R)-3-(Cydohexylam no)- / "
2- hydr oxy-1 (phenyl met hyl ) propyl]-6-ethyl-1- g qO net hyI -1 H k Al6 Cl 539.6
2.55 | ThifThdot & 8-car boxan de (2, Z- di pxi de [format e
salt (|H3G)SIEY %W"I [g]fi“@ {2-hydroxy-3- Qch.| ({1-lmethyll1-[3

(et hwlﬂ)mph@ﬁﬁﬁ]%ﬁ‘ﬁﬂ’"}j& m no) 1- (phenyl met hyl)pfopyl ]|- 1-net hyl - Al6 C4
605. 6 Zoﬁﬁbatebatt%zaﬂ 5] t hi adi azi no[3 4 5- hi]indol e- 8-icar boxam de 2, 2-

di oxi TRE (5 A0-HEthyT - S, 2R) - 2+ hydr dxy-1 -

(phenyeeé [?13§% ei‘zﬁ-gﬁ%}(g 2+ pyran- | am no) propyl{] -1- pethyl 41 H
Al6 CLEUBIEMYIF-I33 [ 1 2; 5]t hi 4dj azin indol e |8- car bpxami de

2, 2- di |dkifideraprethyiphenylistsd t ( §82 Et'h J " IS, 2R) -|2- hydr pxy- 1-
(pheny|l 4#hb h)(pl%r(y{rﬁé;{hylﬁﬁld_iﬂjyyuc ) phenyi Tmekhy ) (1L 0+

an nO)p{ﬁ‘%Yc}l C3 615.5 2. 7& A16 C5 643.6 | 2.85
[1, 2, ] I a |a2|no[3 @,5 ‘hv]indol e- 8-carboxXanide 2, 2-/di oxi de formgate galt
(E83)

304/ 004244 6-Ethyl-N-{(l| S, 2R 2- hydroxy-1
8 carboxamlde 2, 2 dioxide

formate salt (E79)
N-[(1S,2R)-3-(Cyclohexylamino)-

Chira{
2-hyd -1-
ydroxy-1 i Q
{phenylmethyl)propyl]-6-ethyl-1- c‘;{ N i
T

methyl-1H-
[1,2,5]thiadiazino[3,4,5-hilindole-
8-carboxamide 2,2-dioxide
formate salt (E80)
6-Ethyl-N-[(15,2R)-2-hydroxy-3-

{{1-methyl-1-[3- ! . ,ag\@(
(methyloxy)phenyllethyl}amino)- X@j& T
1-(phenylmethyl)propyll-1-methyl- - f
1H-[1,2,5]thiadiazino[3,4,5- «
hilindole-8-carboxamide 2,2-
dioxide formate salt (E81)

6-Ethyl-N-[(1S,2R)-2-hydroxy-1-

(phenylmethyl)-3-(tetrahydro-2H- l
A ; . o, N
pyran-4-ylamino)propy!]-1 °43L::g1 N ;H ﬂ‘o
4

A16 C1 539.6 | 2.55

o

A16 C4 605.6 | 2.69

methyl-1H-
[1,2,5}thiadiazino[3,4,5-hijindole-
8-carboxamide 2,2-dioxide

A16 C15 5416 | 2.33

formate salt (E82) _

B-Ethyl-N-[(1S,2R)-2-hydroxy-1- o

(phenylmethyl)-3-({[3- o . T

(trifluoromethyl)phenyllmethyl} \_gﬂ" & t‘K\EDX

amino)propyl]-1-methyl-1H- = f A16 | C3 615.5 | 2.78
[1,2,5]thiadiazino[3,4,5-hilindole- B

-carboxamide 2,2-dioxide
formate salt (E83)
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(phenyl methyl )-3-[(1,1,5- trinethyl hexyl)am no]propyt}-1- nethyl-1H Al6 Cl17
583.6 2.99 [1,2,5]thiadiazino[3,4,5-h/] indole 8-carbox xi de
format e sWQ200#84¥306- Et hyl -N-[ (| S, 2R) - 2- hydr oxy- 3- PO a0/ P

[ (1- met hyl et hyl )am no] -1- (phenyl net hyt)propyl]-1-nmethyl- , ,+ O-/ HHH
1H[ 1, 2,5]thiadi azino[ 3, 4,5- Al6 C25 499.5 2.38 h/]indol e-8-carboxam de 2,2

di I de ﬁ (E thyl - N- S, -4 nyd -3-
(I{Fél-( rr@&% 2hE Tr];g@?(hkll ﬁ zlm' no% - -(pﬁ?nyl ne%/h;f)%%ropyl ]-

1- et hy {phepyimp YRUEHE-6 2.64 | | .afi-azi nb[ 3, 4, 5- h/ ] i ndol e
8- car b iameititéheRyBardinojprateyl}--or at'e ‘sal t ¢E86), 6- Efhyl - N-[ (|
‘hydre Smé{g'“ﬁ et o ol 1 1oy L Ach| 18 sp8TE o] S5 | 206
ydr ox - 1-net hyl - : .
[1, 2, 5][(1;1% &%Q%r‘\ﬁ?%ﬂé é‘Pﬂﬁ?%/ndol e 8-carboxam de R, 2-dijoxi de |fornmatie sallt
(E87) [pBrampkamide@ 2-dioxidp- 2- hydroxy-1- (phenyl net hyl )-F-(tetrahyd ro- 2H
pyr an- icmhatﬁ\sawmgpyl] 1,3,3-jo.. " | gtrinethyl-1 H|]0 OH A17 C13 569./5
2.53 | hffl ndol e ' 2, 2- di oxi de
format ‘Eﬁgﬁ @‘yé’é N [(1 S 2R)- dr oxy- |
- ( phen -et hyl -
H[ 1,2, &h emrmt@ﬁwpvﬂbﬂ@eﬁhﬂ-hr ety  2-di oxide (E89) @3
WO 200449-?14,2%%@632&1‘&8@@@51 00424 ] c25 4995 | 2.38
hilindole-8-carboxamide 2,2- E
dioxide formate salt (E85) oH
6-Ethyl-N-[(1S,2R)-2-hydroxy-3- ™
{({[3-(methyloxy)phenyl} methyl} o i, ) o
amino)-1-(phenylmethyl)propyil- "\\g L
1-methyl-1H- ~ T A16 | C2 577.6 | 2.64

[1,2,5]thiadiazinof3,4,5-hilindole-
8-carboxamide 2,2-dioxide
formate salt (E86)

B-Ethyl-N-[(1S,2R)-3-{[(1-ethyl- o
1H-pyrazol-4-yhmethyllamino}-2- | e 8
hydroxy-1-(phenylmethyl)propyl]- }{gu T ﬁ/\EE
1-methyl-1H- = TL A16 c18 . 5656 | 2.38
[1,2,5]thiadiazino[3,4,5-hdindole- -

8-carboxamide 2,2-dioxide
formate sait (E87)

6-Ethyl-N-[(1S,2R)-2-hydroxy-1- “
{phenylmethyl)-3-(tetrahydro-2H-

pyran-4-ylamino)propvli-1,3,3- O A i :‘FC"
. o” ) OHN
trimethyl-1H- jr, A17 | C15 569.5 | 2.53

[1,2,5]thiadiazino(3,4,5-hilindole-
8-carboxamide 2,2-dioxide i
formate salt (E88)

Example 89
N-[(1S,2R}-3-Amino-2-hydroxy-1-(phenylmethyl)propyl}-7-ethyl-1-methyl-3,4-
dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hi]indole-9-carboxamide 2,2-dioxide (E89)
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NNNH, H OHTo a solution of phenyl net hyl

((2R 35)-3-{[(7-ethyl -1-methyl -2, 2-di oxi do- 3, 4- di hydr o- 1
[ 1, 2, 5] t HWvadP&#¥MAo[ 3,4, 5-hi ] i ndol - 9- yl) car bonyl ] am no}
phenyl butyi ) carbamate (D24) (1.35 g, 2.27 mol, 1 equiv) in AcOEt (20 m)
was added 5 10% Pal | adi um on charcoal (50% wet, 270 ng, 10% w w) and the
resulting mxture was stirred at roomtenperature under an atnosphere of
hydrogen for 2 h. The catalyst was filtered off through a pad of celite and
the solution concentrated in vacuo to give N [(1
S, 2R) - 3- ami no- 2- hydr oxy- 1- ( phenyl net hyl ) propyl | -
-met hyl -3, 4-di hydro-1 H [1,2,5]thiad] azepr rao[ -h|]|ndole 9- car boxam de
2, 2-di oxide (E89) (900 ny, 0% as az\\i H+ = 471.4, RT =
2.14 mn. Exanples 90-94 (E90-E94) a 0 94 'tNere obt ai ned using an
anal ogous procedure to that describe arrpl°e 89 fromthe appropriate
precursor indicated in the tabl e bel ow S5 Exanpl e Structure Precursor
[MtH " RT _min 7-Ethy 182R2%2hdox nmet hyl am n

1-(pheny O, FOIRTA BT RV aRe & 8167 AT TrRRLOY2. As0Iomgord A-ciydro-1H.
[ 1, 2, 5]t hi §tE.aReipdiangBnes3S- Nr]@%blmg)oeﬁﬁnr@]@mma} 2Hyranglet-e- 9- car boxam de
2, 2- di Oxi d%héﬁlﬁﬁtﬁw&aﬂ%rﬁatg (DQEP 3@5‘ 2 D# [rhrhotSi w?hrmeoeuz@mr) was added

(et hyI m QB Pﬁh r&)ﬁ P 0)’ g%ﬂg‘_mgbdg/o QNSQ'? the resylting mixture was

met hyl -
5} t hi adr az éb’f%f’ 0815 mn&rratnrq vmﬂ;ﬁma@ ajm@ewmahhwogemf%?omﬁe saialygitwass al t
(E91) 64 WA LOMaih RGEIEDD66IHé ADdARd solutioN-donterBra2&) 1 vhéid to give N-

[(18,2R)-3-amino-2-hydroxy-1-{phenylmethyl)propyl}-7-ethyl-1-methyi-3,4-dihydro-1H-
[1,2,51thiadiazepinol3,4,5-hilindole-9-carboxamide 2,2-dioxide (E8%) (900 mg, 90%) as a
10 white foam. [M+H]* = 471.4, RT = 2.14 min.

Ut HW(M/()O{Z-%_

thyl - |

Examples 90-94 (E90-E94)
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

RT

W] {min)

Example Structure Precursor

7-Ethyl-N-[(1S,2R)-2-

hydroxy-3-(methylamino)-
1-(phenylmethyl)propyl]-1-
methyi-3,4-dihydro-1H-
[1,2,5]thiadiazepino(3,4,5-
hilindole-9-carboxamide
2,2-dioxide formate salt
(E90)

o
P

<

=z

=

oH

D22

485.5

2.24

N-[{15,2R)-2-Hydroxy-3-
(methylamino)-1-
{phenyimethyl)propyl]-1-
methyl-7-(1-methylethyl)-
3,4-dihydro-1H-
[1,2,5]thiadiazepino]3,4,5-
hijindole-9-carboxamide
2,2-dioxide formate salt

(E91)

/:O

o

D23

498.5

2.37
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Chl or ophenyl ) methy[]-2- | hydroxy-3- 0" (nethylam no)propyl]-7- 07 NI H
H et hyl - 1- met hyl - 3, 4-di hydro- OH D20 519.4 2.30 1 H[1,2,5]thiadi azepino 0
[ 3, 4, 5- h/ [WOAQO9M300H car boxam de 2, 2-di oxi de formate SMT/E?EQQWUH
7-Ethyl -N-[ (I S,2R)-1-[(3- F quorophenyI)rrethyI] 2 hydroxy- 3- (et hyl am no)
01lo propyIJ-I-rrethyI 3,4- 0'"" ’>ZI~HHd|hydro 1H N OH D21 503.5 2. 26
[ 1, 2, 5] t htadiazepinot 3,4, 5 hftindote 22

[

- i Hndote=9=carhoxantde 22=diroxide—fornma Tﬁ
salt OH | AdH2R-HRBy| - N[ (

I

1 1S, 2R)-2- / \ _hydroxy-3- (et hyl am no)

1- ( pheny| @elbtophppylppsthyil-2- 110 met hyl - 1 " NH|D25 471.5 2.29 |OH

[1,2,5]thh )@z no[3 4,5-  h]]sndol e- & carboxam de |2, 2-di oxide (E9#)
3

Exanpl e Et h (1 $,2R) »

(trifl uo IMW#’ g)ﬁmat h;%;a ) pt ogy! [ am
i no} car biodyyHL-methyiB dxdibedre- 4- D20 519.4 | 2.30
di hydr o- 1H-{{[1],231t5|]atﬂmizapihazep| no[ 3, 4~5=hi j i ndol ¢1-yl Jjacetic acid (E9p) HO| i

OF OF 7o a solution of 1kL di net hyl et hyl

[ 7- et hyI 6 g droxy 1- (phenyl net hyI) "3-

({[3-(trjfd '”ﬁ' ] et hyl } ani no) pr opyl ] ani |no} car bony! ) 2-d
L

yl)-2,
i oxi do- 3 fmrmahersattr(ﬁgz)m 1,_L 5] thi adi azepi no[ 3, 4, 5-h/|lindol-1-lyl]acetate
format e salkthy- EJZ[;(stQﬁeglﬂ[w. m 10 CH2C1 2 (1 rﬁ) s a|dded TFA (1 m )| and tfhe

resul ti ngﬂlﬁ:%éﬂénWm\éﬁﬁrl]Szt' rred at room

hydroxy-3-(methylamino)
propyl}-1-methyl-3,4-
dihydro-1H- D21 503.5 | 2.26
[1,2,5]thiadiazepino(3,4,5-
hilindole-9-carboxamide 0Ik
2,2-dioxide formate salt oH
(E93)
6-Ethyl-N-[(1S,2R)-2-
hydroxy-3-(methylamino)-

Chirat
1-(phenyimethyl)propyl]-1- | i ;
methyl-1H- " A D25 | 4715 | 229
[1,2,5]thiadiazino[3,4,5- .

hilindoie-8-carboxamide
2,2-dioxide (ES4)

Exampie 95

[7-Ethyl-9-({[(1S,2R)-2-hydroxy-1-(phenyimethyl)-3-({[3-

{trifluoromethyl) phenyllmethyl}amino}propyl]lamino}carbonyl)-2,2-dioxido-3,4-
5  dihydro-1H-[1,2,5]thiadiazepino[3,4,5-hijindol-1-yllacetic acid (E95)

2 3

To a solution of 1,1-dimethylethyl [7-ethyl-0-({[(15,2R)-2-hydroxy-1-(phenylmethyl)-3-
{{[3-(trifluoromethyl)phenylimethyl}amino)propyllamino}carbonyl)-2,2-dioxido-3,4-
dihydro-1H-{1,2,5]thiadiazepino[3,4,5-hilindol-1-yllacetate formate salt (E73) (10 mg) in
10 CH,Cl; (1 ml) was added TFA (1 mi) and the resuiting solution was stirred at room
temperature for 1h then concentrated in vacuo. Trituration of the residue with Et,O gave
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tenperature for 1h then concentrated in vacuo. Trituration of the residue
with Et20 gave 65 WD 2004/ 094430 PCT/ EP2004/ 004244 [7-ethyl-9-({[(1

S, 2R) - 2- hy%roo%?{}“'!?*whenw met hyl ) - 3- ({[ 3- PCT/EP2004/004244
(trifluoromethyl)phenyl]methyl}am no) propyl ] am no) car bonyl ) - 2, 2- di oxi do- 3, 4-
di hydro-1 H [1, 2,5]thiadi azepi no[ 3,4,5-hilindol-1-yl]acetic acid (E95) (5

ng, 50% a = 2.71 mn. 5 Exanpl es 96-106
(E96 E106) i@g\\gﬁ23@(1362@%6"@?@}_%‘6?%%@&6“) ﬂ{[anal o%ous manner to Exanple 1
(El) usi ng (tfeoromepvbphenvimedailamirririonu]appelsprioay br2alinsidprigd-dilydw- 1frlr t he
t abl e bel oy 2&)iRRadiakagineEes, Shlmdblur-glaeticadd(Bes) (Mind, 509 )ras dNwhitel solid.

S, 2R) - 3-{[ (BB Pyl I t hyl ] am no} - 2- hydroxy-l- N o |
(phenyl tﬂyl %g‘é??f %ﬁ—%?ﬁﬁﬂe met hyl - 3, 4-di hydro- L A3 C54 640.4 2.64

1H [1, 2, 5]thi adi azepi no[3,4,5 h/]indol e-9-carboxam de 2, 2- di oxi de
formate saIEXEEG@S 9¢=1E6Iﬁ§95-ﬁipﬁ)l S,2R)-2- hydroxy-3-[({5 NHy vy

E ( HE'[ h|y| a{nm@ RSBVl wereldbthifled Myar SRNGyoul amarte} tolExample 1 (E1) usm the
enyl me ro-1
[ 2 2, %] t hi %H@é%{gndoc{%&w @é ﬁlllc’p@é?ﬁ' éméeiidr' éﬁ%mthe:f?%%%m de formate

salt (E9Z)— N-[(1S 2R)-3-[(2, -Bipyridin- 6-ylmethylampal-2-_ - \ N I
\ hydrjoxy- 1- ExaMpﬂé (phenyl rret hyl )ﬁ;mrupr;ake] 7- et hyI - rret h){l -3, 4- leﬂydr o-
IL "~ |A3 058 639.5 2.59 1 W [1,2,5]thiadi azepi n6E8, pAguine ) [M+H] (rin)

N-{(1S,2R)-3-{[(6-Bromo-2-

pyridinyl)methyflamino}-2- 0 v o
hydroxy-1- Y ST
(phenylmethyl)propyl]-7- =

ethyl-1-methyl-3,4-dihydro- TL A3 C54 6404 | 2.64
1H- 0

[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2~
dioxide formate salt (E96)

7-Ethyl-N-[{(15,2R)-2-

hydroxy-3-[({5- ol /\(ji
[(methylamino)carbonyl]-3- & " " i
pyridinyl}methyl)amino]-1-
(phenylmethyl)propyl]-1- IL A3 C57 619.4 | 2.31
methyl-3,4-dihydro-1H- °
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E97)

N-[(18,2R)-3-[(2,2'-Bipyridin-
6-ylmethyl)amino)-2- e /
=g-—N.
hydroxy-1- o& " " D

(phenyimethyl)propyi}-7- ,
ethyl-1-methyl-3,4-dihydro- l V) A3 [cs8 639.5 | 2.59
1H- ®
[1,2,5]thiadiazepino(3,4,5-
hilindole-8-carboxamide 2,2-
dioxide formate salt (E98)
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hi ] i ndol e- 9-car boxam de 2, 2- dioxide formate salt (E98) 66 WD 2004/ 094430
PCT/ EP2004/ 004244 7-Ethyl-N-[(1 S, 2R)-2 hydroxy-3-{[(6-nethyl -

qui noxal i NMO We+¥Pg#30ani no} - 1- (pheny(net hyl) propyl]-1- ASPCHEPERFOGIZM 61

met hyl - 3, 4-di hydro-1 H [1, 2,5]thiadi azepi no[ 3,4, 5- h)]indol e-9-carboxam de
2,2- di oxide formate salt (E99) 7-Ethyl-N-{(1 S, 2R)-2- hydroxy-1- (phertyl

nmet hyl )3 tH-Rot-ny-rethyH)amnof —propyt=tmethytF3—4=¢—+—hyd
ro H A% E&\MBR?SQR?Z% 1 [{L, 2, 5]t hi*adli azepi no[3%4, 5-
hl]ind)hmrexpaqmmmd@ 2 2- ‘e{ﬂ: ' salt |[E100| 7-Et hyl - N[
S, 2R) - -th&fﬁbmﬁ%l)fnéthl thyl

pyri di t hyli] am no}- 1-

( pheny @61 576.5 2.54 nethyl {3, 4-di hydrof1 H

[1, 2, 5] ﬁ?ﬁ%]\fi{g%t W/P(S %y]l]4 IL h/]indolle-9-carboxag de 52 dj gerde | fagmat e
sal t ELOWthyF3gtaigydraetfl-1 S 2R) - 3-{[(5- ethyl -3 thienyl)nethyl | am noj- 2-

hydr oxy {1126p}h1@d1yi§midwl4)5)ropyl]-1- A3 C62 595.2 2179 et hyl - 3, 4-di hydro4i1 H

1,2, 5 hl ]i ndol e- 9- car boxam de |2, 2 di pxi de fornmafe
[salt ( }jégniag'?a%ﬂﬁdgam{gjg)ls 2R) - 2] hyd roxy- 3- {[( i metljyl

pyrazi

7-Ethyl-N-{(1S,2R)-2-
hydroxy-1-{phenylmethyl)-3- G_E_N/ /[?
[(3-quinolinylmethyl)amino]
propyl}-1-methyl-3,4-dihydro-

1H-

[1,2,5]thiadiazepino(3,4,5-
hilindole-9-carboxamide 2,2-

dioxide formate salt (E100)
7-Ethyl-N-[(15,2R)-2-

hydroxy-3-{[(6-methyl-2- a
pyridinylimethyllamino}-1- “C\?"RN N/U

A3 C60 6125 | 2.58

(phenylmethyl)propyl]-1-
methyl-3,4-dihydro-1H-
[1,2,51thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt {E101)
7-Ethyl-N-[(1S8,2R)-3-{[(5~

ethyl-3- nw 5
thienyl)methyllamino}-2- 1 N "/\\T\/)-J
L

A3 C61 576.5 | 2.54

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)
7-Ethyl-N-[{(15,2R)-2-

hydroxy-3-{[(5-methyl-2- g 7
pyrazinylymethyllamino}-1- °—C\?ﬁ\n N/\[“\j\
§
[~]

A3 C62 585.2 | 2.79

(phenylmethyl)propyl]-1-
methyi-3,4-dihydro-1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate salt (E103)

A3 C63 577.5 | 2.41
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(phenyl et hyl') propyl ) - 1- met hyl - 3, 4-di hydro-1 H[1

, 2, 5] thi adi azepi no[ 3, 4, 5- hI]|ndoIe 9- car boxam de 2,2 di A te salt
E103 67 V\b"%ﬂﬁ/@ 430" PCT/ EP2004/ 004244 7- Et hyl - N&( 1S, %‘9@’2{”{“?@ Phyl - 5-

I soxazol yl ) net hyl ] am no} 2/ O OM hydroxy-1 (phenyl nethyl)propyl]-1- A3

C64 580.5 2.57 nethyl-3,4-dihydro-1 H[1,2,5]thiadi azepi no[ 3, 4, 5-

h,]i ndo 22- di oxid 2R -B-{[ (T [S) - 2-

(Cycl oo}e%/ m&@éﬁyﬁgﬁ% 1 2- I no}-2- hydroxy-1

( pheny| $#8Y¥1¥1 ) pr opyl ] - 7- et P|yl?\-L1-ne hyl - 3, 4-di hydfo- A3 C65 624.5 2, 65 1 H
[1, 2, ]isdmaadﬁylammyﬂam%%- Fi i de 2, E- di oXi de E105 N-[ (1
S, 2R) - 4. Di fl uorocycl g héx XY - 1-

(pheny‘ th i{ et hyl - 1= hyl - 3, 4- di hydf Q= AB 58 2| 1 H
[1, 2, 5](5ﬁ '&%"é@éﬁ‘%} '§Z4 5- |h/]indol e-9-car boxam’-d§32, ngl oXi gseé?orgét?e
sal t B1I08thwhhplingso-dt*-t he iinvention may be tested for|in vitro biof ogicpl
acti vi [ty 2 Streatiasegiot®4, 5w th the foll ow ng assays{ 5 (L) Asp-[2 inhipi torP/
assay Fﬂﬁncﬁ?&b—éﬂf&@%ﬁgi ng assayed, in a 384 wel | plate, ils addef:
dioxide (E104)
N-[(18,2R)-3-{[(18)-2-

(Cyciohexylamino)-1-methyl- 3 | i /L'(h
2-oxoethyllamino}-2- C LA \O
hydroxy-1- =
(phenylmethylpropyl]-7-
ethyl-1-methyl-3,4-dihydro-
1H-
[1,2,5lthiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide (E105)
N-[(18,2R)-3-[(4,4-

Difluorocyclohexyl)amino]-2- o] o /@p
hydroxy-1- D:\\{gﬁ y

A3 C65 624.5 | 2.65

(phenylmethypropyl]-7-
ethyl-1-methyi-3,4-dihydro-
1H-
[1,2,5]thiadiazepino[3,4,5-
hilindole-9-carboxamide 2,2-
dioxide formate sait (E106)

A3 C66 589.5 | 2.562

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

5 ) Asp-2 inhibitory assay

For each compound being assayed, in a 384 well plate, is added:-
a) 1ul of a DMSO solution of the test compound (ICso curve uses ten 1 in 2 serial
dilutions from 500 uM).
b) 10 pl of substrate (FAM-[SEVNLDAEFK]-TAMRA ) solution in buffer. This is prepared

10 by diluting 2ml of a 2mM DMSO solution of the substrate into 400ml of buffer (100mM
Sodium acetate pH = 4.5, 1 | Milii-Q water, 0.06% Triton X-100 (0.5 mi/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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a) I 1 of a DMSO solution of the test compound (l1C50 curve uses ten 1 in 2
serial dilutions from500 M. b) 10 sl of substrate

( FAM [ SEVNIVOARIKQ943AVRA) sol ution in buffer. This is prepefEEP20040Hg44
diluting 2m of a 2mM DVMSO sol ution of the substrate into 400mlL of buffer
(100mMM Sodi um acet ate pH =45 11 MIIi-Qwater 0.06% Triton X-100 (0.5

m/l), pHadjustedto I N | aci al tic onet hyl .

f1 uorescei ¥} (BAVFEfTR ?‘é"c”i‘%{hépﬁa? 8@?@%%‘? t'(’Q‘ ?%?@62“388@63%@1%@'0"

mol ecul es \iltio @84 aol-of peffart @rerarethas aliduedr escence at 535nm upon cl eavage of
t he SEVNL DAl WeiR! (efi2ym8 oMb Ripcea 44 %ﬁ%&ﬂaﬂaéd 86 kdattdls of)eath phite.

enzyme sol

sol ution L{é{%’;l%n%rg pérﬁ% a‘e?j @F ?I? g{'%?”‘%mg ag‘sﬂe%djfﬁm SB&%% '%%8 Jginlpgnaz?(enz me
solutiof r éﬂi@f&d’r‘ﬂiﬁt?ﬂﬁﬁ%ﬁ?p%ﬁt@mﬁﬂl(63@?1“%‘3'?6'9{'* SEMpBMESR)-pl ate. Vel s
are incubated for 1 h at roomtenperature and fl uorescence read using a
Tecan 5 Ut F'G‘&thbﬁ?helﬁ"rﬁﬂs ,ryq;ygg ometer (485nm excitation, 535nm

em ssi on) 0& C { iDL bi tor S, IFt%r eagcd orrpound bei ng
assayed, if FEP? rbqté? ??ysgid&? 6a‘}’) AP 89BE0 sol ution of the
test conpowd! i PESOMSP\seluliss of therest qomp@ua@ﬂpad curMe)usRs t@nildng seris 500 j M .
b) 10 pb ofdlleudﬂﬁstfrmheoomm[SEVNLDAEFK] TAMRA ) solution in buffer. This is

prepar ed tr%[BI(F?\fM éﬁ@ﬂﬂﬁ@(}sﬂ& h!t\% Rﬁuoﬁh?béffé?sfﬁ. g400m
: RREER G it e e R

c) 10
enzyme <Swidigm anetamfé =i 45 ot fidi-@avatgr. 8i060 Trilgn X-80AL(0F mifl)2 el de&tﬁdﬁo n

10 MM HCl )4 8 0gmgelend dbétadid)t 0 398.4 ml of buffer (prepared as above).

o ank yel |5, CeNriis, solibln osal aesd %Paﬁ ui.ﬁgg' SRR RO oot

each plate erature an orescence

read using CrERAITe Bplptiop ‘PY%%%IW et bulfss (RTEBHRE S ALOYS)- ( 485nm exci t ati on,
535nm eni sSBlamk welB)eRhanenoclotiayiepicebay dufar acoimploded as ebnitclEbO @avk piatd.est ed

I gri Pguﬁfl\@eﬂdﬁ}b%%@bi@oﬁ‘éﬁWa%@rrﬂéhip@att@@ andiibRiskédt mh8lus dg& .
o1 o7 A %&Ee@%@gﬁ%ﬁé%ﬁéﬂgﬁ E@ﬁ‘?“g%%g‘ig%ﬁ‘??? E74, E78 E79,
E83, E@@ E97, E102, E104 and E105-E106 exhibited inhibition <lgMin the

Asp- 2 |nh|Ftharma¢olmﬁea/I Ddthst particularly, the conpounds of Exanples E3,
E5, E15-E16, E39, E47, E51 E67, E70, E74, E97, E102, E104 and E105 were

IR, X g e e s L o R
fol d sel ectiphipition £KdPuMsiMereopasticutzryDihegsmroungs PHRRMPRE r%tﬁ%ﬁ brEf@ni de
DMVBO dizset teissBid,®@d1d€&27, 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, ES, E15-E16, E39,
E47, E51, E67, ET0, 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
30  inhibitory assay and > 100 fold selectivity for Asp2 over CatD.

Abbreviations

DMF dimethylformamide
DMSO dimethylsulfoxide
35 DMAP dimethylaminophenol
DABCO 1,4-diazabicyclo [2.2.2] octane
DME dimethyl ether
THF tetrahydrofuran
HOBT N-hydroxybenzotriazole
40 FAM carboxyfluorescein
TAMRA carboxytetramethylrhodamine
[ 1 single amino acid letter code relating to peptide sequence
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35 DVAP di et hyl am nophenol DABCO 1, 4-di azabicyclo [2.2.2] octane DVE

di met hyl ether THE tetrahydrofuran HOBT N hydroxybenzotriazole 40 FAM

car boxyfl uorescei n TAMRA car boxyt et ramet hyl rhodam ne single am no acid

| etter code relating to peptide sequence 69 CLAIMS 1. A conpound of:
formula (i): S50RBBIA/R4 | \ (R HOHH ; (R2) Y-Z (l) wherein R and
R2 i ndependently represent C -3 al kytpafd4 al kenyl, hal ogen, Cl.3 al koxy,

am no, 10 cyano or hydroxy; mand n independently represent 0, 1 or 2; p
represents 1 or 2; A-B represents -NR5-5(2- or -NRS-CO-; R5 represents
hydrogen, Cl1.6 al kyl, C3_6 al kenyl, Cab al kynyl, C3.6 cycloal kyl, aryl, 15

6
het er oaryl , aryl oaryl a.6 alkyl-, aryl C3.6 cycl oal kyl - or
het er oar I -6 (%/Eﬁ? g:%%?&loffongéﬁ%?@ represents -N-CR=CR-; R represents

hydr ogen;? Cl.6 al kyl or C3 6 cycloal kyl; RO r epresents hydr ogen, Cl.6 al kyl,
C3.6 cycloal kyl, aryl, heteroaryl, aryl CltZlr al -, 20 heteroaryl d .6
al kyl -, aryl C3.6 cycl oal kyl -, he‘f(eroaryl 8. cycl oaI Kyl “R* - COOR10, - OR10,
- CONR70R", - SO2NR70R', -00014 gaf KW T N“(Wherein R10 and R’
[ ndependent ly repr esent hM'\d » 6 fal kyl] or .6 |cycl oal kyl); R3
represents optionally substi™t (it ?F“(yl" CXOt altkenyl, C2-6 al kynyl,
-Cl.6 al kyl-C3.8 cycloal kyl, -C : faryl, -C -6 al kyl -heteroaryl or
-Cl.6 al kyl -heterocyclyl; 25 R4 wepyesents hydrogen, optionally substituted
Cl-1o0 al kyl, C2-6 al kynyl, -C3.8 cycloal kyl, - C3.6 cycl oal kenyl, aryl,
heteroaryl, heterocyclyl, -Cl4 alkyl-C3.% cycloal kyl, -C3-8 cycl oal kyl -
aryl, -heteﬂﬂ'@ﬁﬂ'yl aryl, -C1$ al kyl -aryl -heteroaryl, -C(RR)-CONH Cl.6
al kyl, - O( RI'-an@ERIhdsefdenyiy epadsieyt G, .-ay!, €, abikeryl, SalBges, Gilskikoxy, sBind
al kyl - NRQR, cybhd®®hydioxg; al kyl, - C(RR)-aryl, -C(RR)-heteroaryl,
- (RR) - het errﬁ’gﬁa l\ H&%b&'i&%w |le’presgtgt%Q)1 og 6 aI Kyl
p represents 1 or 2,
A-B represents -NR°-SO;- or -NR*-CO-;
R® represents hydrogen, C..¢ alkyl, Cag alkenyl, Cas alkynyl, Cas cycloalkyl, aryl,

15  heteroaryl, arylC,.s alkyl-, heteroarylC, alkyl-, arylC,.s cycloalkyl- or heteroarylCa.g

cycloalkyl-,

X-Y-Z represents -N-CR°=CR®-;

R" represents hydrogen, C,. alkyl or Cs.,s cycloalkyl;

R® represents hydrogen, C,.¢ alkyl, Cs.s cycloalkyl, aryl, heteroaryl, arylC,. atkyl-,

20 heteroaryiC.5 alkyl-, arylCy e cycloalkyl-, heteroarylCs g cycloalkyl-, -COOR'®, -OR™,
-CONR'R'" -SO,NR'R" -COC,; alkyl or -S0O.C;.¢ alky! (wherein R*® and R"
independently represent hydrogen, Cy.s alkyl or C. cycloalkyl);

R? represents optionally substituted C.. alkyl, C. alkenyl, C,¢ alkynyl, -Cys alkyl-Cas
cycloalkyl, -C. alkyl-aryl, -C,.¢ alkyl-heteroaryl or -C, alkyl-heterocyciyl;

25 R*represents hydrogen, optionally substituted Cy.4 alkyl, Co alkynyl, -Ca.g cycloalkyl, -

Cs.s cycloalkenyl, aryl, heteroaryl, heterocyclyl, -C,5 alkyl-Cy ¢ cycloalkyl, -Ca¢ cycloalkyl-
aryl, -heterocyclyl-aryl, -Cy¢ alkyl-aryl-heteroaryl, -C(R*R")-CONH-C 5 alkyl, -C(R*R?)-
CONH-C34 cycloalkyl, -Cy.s alkyl-S-Ci.¢ alky!, -C1 alkyl-NR°R?, -C(R*R?)-C1. alkyl, -
C(R?R"-aryl, -C(R°R"-heteroaryl, -C(R*R®)-heteroaryl-heteroaryl, -C(R®*R®)-C.¢ alkyl-

30 aryl, -C(R?R")-C,.5 alkyi-heteroaryl, -C(R*R")-C,.s alky!-heterocyclyl, -C,.¢ alkyl-O-Cys

alkyl-aryl, -C4¢ alkyl-O-C, alkyl-heteroaryl or -C, alkyl-O-C, ¢ alkyl-heterocyclyl;
R® and R® independently represent hydrogen, Cys alkyl, C.s alkenyt, Co.¢ alkynyl or Cag
cycloalkyl, or R* and R® together with the carbon atom to which they are attached may
form a Cas cycloalkyl or heterocyclyl group;

35  R°and R® independently represent hydrogen, C.s alkyl, C,.s alkenyt, Co.q alkyny!, Cy.

_cycloalkyl or R® and R together with the nitrogen atom to which they are attached may
form a nitrogen containing heterocycly! group;
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30 aryl, -C(RR6)-Cl-6 al kyl-heteroaryl, -C(RR)-Cl-6 al kyl -heterocyclyl,
-Cl.6 alkyl-O-C14 alkyl-aryl, -Cl1.6 alkyl-O Cl-6 al kyl -heteroaryl or -Cl.6
al kyl -O- C1-5 al kyl -heterocyclyl; R and R b independently represent hydrogen,
Cl.6 al kyl, C2-6 alkenyl, C2.6 al kynyl or 016 cycloalkyl, or Rand R b
together with the carbon atomto which they are attached may forma C34
cycl oal kyl or heterocyclyl group; 35 Rc and R d mdegendently r epr esent
hydrogen, Cwhereinl sajd arylCheteraank enbéteroclybgrabibs/ ofyR*R'CB and RyBIway kgl or R and
Rd toget her opddnhinyt élﬁbsﬂhterdQQQﬂe%ﬁ' Aidrd @gWMio®) dbewatﬁaeog?etnt agbed ey, forma

nitrogen co Eﬁb”'ﬂﬂo e{))%cgg ﬁf{%‘y Qg%gm%?d g aEH'oy |trohet eroaryl or
het erocycly NG bstituted by
one or nore R e Eyl Bllggzaﬁ%/ O%psaié}" ‘&W%@’i 6

al koxy, B®xoR @dﬁzéirwekqﬂdemy reptesgmyiydrogan, @1ahlkﬂrD]IC,asaynloadkyl)c-3E‘aaelkyl1ﬁtro -
NR22COR23,  cObIRAZRRE3 akGRBIREZhycr Y INRBER23, - COOR22, -CL. 6 al Kyl - NR22R23

(wherein 5 Qﬁgwﬂ&‘éﬁﬁﬁi te:g; R& 9&6’5! y r%@;?sr 24 ﬁ%ﬂf‘oﬁﬂ'h” ? RY MYy pOr C3-6

cycl oal kyl') Cl.©6 al kano roxy groups;
and wherein Btéﬁ"a“ya & "5'I°65|° eggH? daiggenply élkleé% Ré? R23 and

Re- R may be alkygmingnaming, §m9thndm>%opaﬂg%ﬁé CR0Gwrakyl 89uPs. to 6) hal ogen,
Cl. 6 al k9l , of4 pbarataceuticallyCdccéptableleykt ansahate thefrenb, cyano, hydroxy, carboxy or
- COoOCL. 6 al kyl groups; 10 or a phar maceutical ly acceptable salt or solvate

NS 2o~ GRURY n Bl e I RSP O e

represents: 15 hydrogen Cl. 6 aI kyI optionally substltut ed by one or nore
hal ogen at 05 A earoury aceordin@ROGEME crickyrh 2gwitareis ; R® sepyesents:  aryl C1. 6 al kyl -
20 4. Ajlsonpoundhydregérdli ng to any preceding claim wherein mand n represent

0. 5 A conpoung, 95&9%%6%1& Qu&mﬁtéarb%(‘o%@'o%of-’é ﬁdl@en%ﬁ&'cﬁrb‘axf &Rresents Z.
25 6. A conpound ?)mr E Any preceding claim™ wherein R8 Trepresents
hydr ogen and vvhg %rB'r’%Sents hydrogen or C1.6 alkyl. 7. A conpound

according to any@@t@eding claim wherein R3 represents -Cl -6 al kyl-aryl
optional | y subst etyifse@d/kyly. one or two hal ogen atons. 30 8. A conpound
according to any preceding claim wherein R4 represents -hydrogen; -01.16

2. & al kynylt Aol ket o MacBbin Bl VEGRATR RPN ) Dore

hal ogen atons or Cl.6 al kyl groups; -Cl.6 al kyI C3. 6¢cycl oal kyl ;
5. A compound according to any preceding claim, wherein p represents 2.

25 6. A compound according to any preceding claim, wherein R® represents hydrogen and
wherein R® represents hydrogen or Gy alkyl.

7. A compound according to any preceding claim, wherein R® represents -Cq.¢ alkyl-aryl
optionally substituted by one or two halogen atormns.
30
8. A compound according to any preceding claim, wherein R* represents
-hydrogen;
-C1.10 alkyl optionally substituted by one or more halogen or C,.s alkoxy groups;
Cz.s alkynyl;
35 -Cs.gcycloalky! optionally substituted by one or more halogen atoms or C_s atkyl
groups,
-C1.¢ alkyl-Cs.4 cycloalkyl;
aryl,
-heteracyclyl;
40 -C(R?R")-ary! optionally substituted by one or more halogen, cyano, nitro, haloC..
¢ alkyl, haloC,¢ alkoxy, Cs alkyl or C,.g alkoxy, C,.s alkynyl, C,¢ alkenyl, amino, -
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aryl; -heterocyclyl; 40 -C(R R6)-aryl optionally substituted by one or nore
hal ogen, cyano, nitro, haloCl. 6 alkyl, halod .6 al koxy, Cl.6 alkyl or Cl.6
al koxy, C2.6 al kynyl, C2.6 alkenyl, am no, 71 NR22COR23, - CONR22R23
- S02R22, -SO02NR22R23, -COOR22, -Cl1.6 al kyl -NR22R23, -Cl-6 al kanoyl or
hydr oxy groups; -C(RaRb)-heteroaryl optionally substituted by one or nore
Cl.6 al kyl, hal ogen, hal oCl 6 al kyI or -CONR22R21 groups; 5

- C( RaRb) - heNBFEORIT, ~6ONRFRT yBO:RZ CERMBTRCLI-COMRE y-Cr-aplgy-NRZR?, -C.. ¢

- C( RaRb) - C@hrﬁ&l&l@}dﬂi@gkdﬂpb or -C3.8 cycloalkyl-aryl. 10 9. A conpound

according to anY-d{RW?-ﬂb@E)a‘FJI 6bﬁ8naW‘§fb@ﬁtﬁleE%y Bﬁpbﬁﬁa@i‘g@@all{yﬁa@géﬂ cl oal kyl
optionally 6Lib t| tu%ajztl hal ogen at ons; eterocyclyl ;
n

Be2:00
C(RaRb) ar aJT€é$NB Et gcrfﬂngd by one or nore hal oCl. 6 al kyl, haloC, .6
al koxy, 3 Cl1.6 al HR - h@f“@"ﬁ'l“?@f&?%r oups; 15 -C(RaRb)-heteroaryl optionally
substituted by oi¥R¥R")-Gasekgdang, al kyl , hal od .6 al kyt or- CONR22R23 gr oups;
or - C( RaRb) - CONHR@)-ONHR8L kdeloak: oA cOnpound according to any preceding

claim wherein pendentfy 20 represent hydrogen or nethyl, or
Ra and Rb togetﬁ? “\A??I%q'f))ﬁg gar bon atomto which they are attached form a

cycl opropyl or cycl ohexyl group. 11. A conpound accord| ng to claim1 which
I S: 10 9. A compound according to any preceding claim, wherein R* represents:

7- E& hy|252 0x0- 1, 5,3 cocidalyl apticraIR-dubstihlted By 6 \OhcrehalbgBh hioRfko! e- 9- car boxyl i c
acCl

-heter |
1S, 2R) - 1- benzyl s Poxy- 3- (3-me - benzyl
L 2R ey ok Aoy er s pramloames |
(phenyl met h@haﬂkﬂmqealkd*vctlru}m‘oro 1 H[1,2,
5] t hi adisizepi no[ (R*RM-hederduig Iopu&amdbemaﬁh ®¢ ond o?mdie%imw ThalcChyhih- [ (1

S, 2R 2hd | ox henlrrethl am no
(phezm rre%/hyﬁ%?ﬁR@tfqrg@ B'y y)p h§d]ro 1 } -

H[1,2,5]thiadi a F\1°f°ﬁl§%'| - carboxam de 2, 2-di oxi de;

7- Et hyI N[(1 S, 2R) 2- hydr oxy-3-({[ 3- (rret hyl oxy) phenyl ] rret hyl ) am no) - 1-
(phenyl met hyd.) arcopvpb]md aquhating toanyl préceding daith, wherein R? and R® independently
H[1, 2 99tht e%o‘in’f_etl'ﬁ'yll Jor Rdﬁh@R%éétﬂémuﬁtﬁb d8rbdn AtofH RXUHIEN thep

7-Ethyl -\ L) 3- (([3-(trifl thyl ) phenyl
Tmotiyl ) aceaf R%%%"y" dgebelpfBRs R by 2 ({13 (1111 Sororet vl pheny

(3,4,5-hi]indol e-9- carboxam de 2, 2-dioxide; 7-Ethyl-N[(1

S, 2R) - 2- hydidxy- A-CPREWY FREOHNY o 3laig  MChis £ | uor onet hyl ) phenyl ] met hyl }

am no) pr opy I7{Ettiyl-2-akore2, B yHetBahydab-[N withiazepirb[B.R, RHPhddie-Sdadmepicmoid

[ 3,4, 5- b ] | pE82&)-9=benzyl-2-hydroxy-3-(3-methoxy-benzylamino)-propyl]-amide;
7-Ethyl-N-[{1S5,2R)-2-hydroxy-3-({[3-(methyloxy)phenyljmethyl} amino)-1-
(phenylmethyl)propyll-3,4-dihydro-1H-[1,2,5lthiadiazepino[3,4,5-hilindole-9-carboxamide
2,2-dioxide;
7-Ethyl-N-[(18,2R)-2-hydroxy-3-({[3-(methyloxy)phenyllmethyl} aming)-1-

30  (phenylmethyl)propyl]-1-methyl-3 4-dihydro-1+H-[1,2 5]thiadiazepinol3,4,5-hilindole-9-
carboxamide 2,2-dioxide,;
7-Ethyl-N-[{15 2R)-2-hydroxy-3-({[3-(methyloxy)phenyljmethyl} amino)-1-
(phenylmethyl)propyll- 1-phenyl-3,4-dinydro-1H-{1,2,5]thiadiazepino(3,4,5-hilindole-9-
carboxamide 2,2-dioxide;

35  7-Ethyl-N-[(18,2R)-2-hydroxy-1-(phenylmethyl)-3-{{3-(trifluoromethyl)phenyl)methyl}
amino)propyl]-1-methyl-3,4-dihydro-1H-[1,2,5]thiadiazepino [3,4,5-hilindole-9-
carboxamide 2,2-dioxide;
7-Ethyl-N-[(18,2R)-2-hydroxy-1-(phenylmethyl)-3-({[3-(trifluoromethyl)phenyl]methyl}
amino)propyl}-1,3-dimethyi-3 4-dihydro-1H-[1,2, 5)thiadiazepino [3,4,5-hilindole-9-

40 carboxamide 2,2-dioxide;
N-[(18,2R)-3-(Cyclohexylamino)-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;
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40 carboxam de 2,2-dioxide; N-[(1 S, 2R)-3-(Cycl ohexyl am no) - 2- hydr oxy- |

- (phenyl net hyl ) propyl ] -7-et hyl - | - net hyl - 3, 4-

di hydro-1H[1, 2, 5] t hi adi azepi no[ 3, 4, 5- ha] i ndol e- 9- car boxam de 2, 2-di oxi de;
72 N-[(1

S, 2R) - 3- (Cycl ohexyl am no) - 2- hydr oxy- 1- (phenyl met hyl ) propyl ] - 7- et hyl - 1, 3-di ne
t hyl - 3, 4-di hydr o- IH-é , th| adi azepi no{3 4, 5-h4] i ndol e- 9- car boxam de

2. 2-di oxi deM [?;$ aﬁ)ﬁw ny_op?;y amino)-2-hydroxy-1-(phenyimethyl)propyl}-7-ethyl-1,3-dimethyl-

S, 2R) - 2- hy d8,éxdjhyidro- pHi¢h 2 Sitieiadipd Spirdfd, 4. 5-inBoleOcadidxginiiexd/2-Yarideo] pr opyl } -

1, 3- di met hyy-ghyndi 18/2R02-hydroxy-1-(phenyimethyl)-3-[(1,1,5- tnmethylhexy%ammo]propyl}

H 12 5““&9%@%&?'?@&%&#@1}1 S Rz Bpinala) @‘ﬁwﬁﬂ&?e@cgrb xdMhigE 2 Ge:

7-Ethyl - N-{

- (pheny| ret WP¥§€3-[ (1, 1, 5-tri net hyl hexyl ) ani no] pr opyl }
met hyl - 3, 4- mENWhld{nSBRI 2-hpgraxy- hipbengmethyrSEE!, 145454mctprllrrewl)mvaobmmwam de
2, 2- di oxi depmethfl-&ulttydPd- 1 4-11,2,5]thiadiazepino|3,4,5-hilindole-8-carboxamide 2,2-dioxide;

S 2R) - 2- hyd‘? 1Red nrémiyéﬁ1 (ke SRR SNk RN iy bt o) - 1 -

(pheny(net
e himethyd aroRylt a4t 42 U0 RERPINCIS S SHSRBG e o 10
car boxah® decarpoxagiidex2.dadioxlett hyl - N- ((1 S, 2R) - 2- hydr oxy- |
phe;lyl met hftﬁyl—&[((i BRY-2-hidrbyyer- gmahhmbihpmrms ](tﬁmdwﬁréthyr)phenyr]methyr}

am no) pr opy ?? ]
1, 2, 5]t hi adi a'gg}ér( Wﬁgﬁ@ t}1}%'20] ewa car oxgﬂr‘é"'azzepb”%"’s i mdme-g
7Ethy| N- (A 1rreth|

-[ 3- (net hyl @Uyﬂ, ﬁys ;rg Wyc’rgm—@r _nletmg1 [3 (methyloxy)phenyl]ethyl}ammo) -1-
( phenyl iet h;ﬂh)epylmpmyj)prmpﬂl-dﬁmmmn-sm dingtirdvt e[ 0,2 Bithiadiazepino[3,4,5-hilindole-9-
H [ 1, 2, 5] t htadbnase gQ[cﬁexe;deS hi ] | ndoI e-9- carboxam de 2, 2-di oxi de;

7- EE Ey: - lN' [ §: lﬁ/Ii g?ﬁ thyl-1- AB (methyloxy)phenyllethyllamino)-1-

~methyl- 1 - 1;} 11 “lthiadiazepino[3,4.5-hijindole-9-

(phenyl met h{A"FRYEEYY

H-[ 1, 2, 5] t hrerbpxareige @f@om% ha] i ndol e- 9 car boxani de 2, 2-di oxi de; 20

7- Et hyI 20 ( 7-Etisy-AR) 1 S28]-8-1{ véthyit HHpyramy-Aah olethdl arhinoie2- hydr]»e;m no} - 2- hydr oxy- | -

(phenyl met hYAh)eR&r%Wy])prla ﬂﬁ%rﬁsﬂ -y AYd 911, 2,5)thiadiazepino[3,4,5-hilindole-9-

H[1,2,5]thi rf i ndol’e- 9- carboxam de 2, 2-'di oxi de;

7- Et hyl - N-[ ol -4- ne, no} - 2- hydr oxy- | -
(phenyl net hyf?)“r' f it ﬁlg% \ﬂ‘i’%‘a%( ﬁ 'J%/m'?“} 3. n%rl”‘yn]

Hj1, 2,5t hi(nmr\ﬁw@mv ey k1 S-dmethyldd- @hmdmﬂsfléarﬁﬂibbaaﬁrwq?» 4 5cfiilindplges-

7- Et hyI 28 [ €drboxamide 2,2-dioxide;

S, 2R) - 2- hy Ayt Aef({ S 2RPE RydrBi Y (1 vetRMndya mrcgmr ety thyp
met hyl - 3, 4- mem;ri%a “dlhydr ;Hé‘l 2 bithib&didbhioRs 48l oéghc%rmghraengaro?aéam de

2, 2-di d

S, 2Ry 2 hya? SATH IR Ry PRS- -ehepyierucieyebydrpZpapyran--

yl am no) pr op?mlﬂoiprﬁmt'hyrmg‘ﬂﬂdr Gf(:bil‘i (1,2,5]thiadiazepino[3,4,5-hijindole-9-

H[1, 2, SDthlcaldbmpeGQEcBmddéS h|)| ndoI e-9 30 carboxani de 2,2-dioxide; N[(1
S, 2R) - 3- (Q/m@ ﬂ'-’@ﬂéﬂ Rt p}mqmét& -f=Réthyr] - 1- net hy
13,4 div gyl r? RSk Em RN A O

S, 2R) - 2- hyd?o%w!' Py (ehenylmethypieabydrp i bRyran-4-

yl am o) pr opgarqmq)prenylhtv(hweﬁw y)-33t-dibyHreny (621 Slthiadiazepino(3.4,5-hilindole-S-

H[1,2 5]5th|c9:¢bbmpeaa[dﬁm4dé$ hi]i ndol e 9- 35 car boxam de 2, 2-di oxi de;

1, 7-Di et hyl 4¥-biethp- k-8 a,lgygdro 2H pyr an- 4-
yI ai no) pr Oa%lﬂmo:}pr%pg% Qx%rt%dlm 25]§r] éd?éz%gmgﬁ% Hx%g’dle 9- aﬁ:oléuﬂqglzez 9- car box

am de 2,
dioxide;

N-[(18,2R)-2-Hydroxy-3-[{ 1-methylethyl}amino}- 1-(phenylmethyl)propyl]-1-methyl-7-(1-
40  methylethyl)-3,4-dihydro-1H-{1,2 5]thiadiazepino[3,4,5-hiindale-8-carboxamide 2,2-
dioxide;
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dioxide; N[(1
S, 2R) - 2- Hydr oxy- 3-[ (1- net hyl et hyl ) am no] - | - ( phenyl net hyl ) propyl ] -1 - net hyl - 7-
(1- 40 nethylethyl)-3,4-di hydro-1
H[1, 2, 5] thi adi azepi no[ 3, 4, 5- hi ] i ndol e- 9- car boxani de 2, 2- dioxide; 73 N-[(1
S, 2R) - 3- (Cycl ohexyl am no) - 2- hydr oxy-| - (phenyl net hyl ) propyl ] -1 -nmethyl - 7- (I -
met hyl et hyl ) -3, 4-di hydro-1H[1, 2, 5*"”“ adi azepi no[ 3, 4, 5- hri ndol e-9-car boxam d
e 2,2- di oxNd&:S2RI-Cyslopeyviamipayd hstsenplyipaanyipstbelinmgrfickmethyl-7-(1-

- ( phenyl met imgthyletranyd.4-dibydret 4 1-2Z/5](hiadiazepino[3,4,5-hijindole-9-carboxamide 2,2-
met hyl et hyl ipddé- di hydro- 1H (1, 2, 5) t hi adi azepi no[ 3, 4, 5- hQ ndol e- 9- car boxani d

e 2, 2- d'OX ) deyel 0)-2-hydroxy nyl (- 1-methyl-7-(1<
S 32 s s ey AR LT o1

H[1, 2,5]thdlalsiﬂa.zep| no[3 4, 5- hQ ndol e-9- carboxani de 2, 2-di oxi de; 10

[(l)S |2R% BI-IHGHMWH%@{Q[ &ﬁiﬁvihwfﬂhw)m@%fébmﬁwér?4 y,llﬂar?]lmo)prozylld vdro. 1
m no | ro-
[1,2 5]tﬁ| %gwaze 9 ﬁp_:y %hyé; sc]talrb%igﬁﬂgl‘%t ch)ol)ei?de N}/[(I

, 2R) - ?%21 g droxy | - (phenyl net hyl ) propyl ] - 1, 7- di et hyl - 3, 4
i hy dro H—[VjI (15, )r%Ha@mwéqﬁﬁ[ ﬁpgh!iomn(#@ lmﬁﬂarl}@r@@mbbspammetbyizp@pﬂkl de;
h
[

Qmimz

Et hyl - N- { ¢-nethyl-7-(1-methylethyl)-3,4-dihydro-1K-[1,2,5)thiadiazepino{3,4,5-hilindole-9-
R) - 2- hy degrs¥xdmiddheibaat hyl ) -3-[(2, 2, 2-tri fl uoroet hyl ) am no] propyl } - 1-

Y1 -3, 0 GBI kbR 65 i O E7 T dxam e

di oxi de; A
R 5 hy GHBNGRTH 12 StHipdiazapipeld s iRsiolasS-6appasite 3 :dioxide
enyl liriat hy1Et-dpl1 5. ZR}-aﬁymky 3-(phepyimethyd-34[(2,2,2-trifluoroethyl)amino}propyl}-1-
|, 2, 5] t hivthHyR3 aRiitivatcd 1 4-[ D2 Bhiagierepindi3, £ 8-hisdasiodarsbxamile@Q-dkidg0 N-[ (1

p

)y| ]3 L (O ThiRAPRY R} 24| B 225 4 Jerbibuchog BRVARMIER 1Y )
Bd” 3,4 iﬂ FG‘WVW'PEY'%B]GEW -3 ibvdp- i 32 Athiadirgening|3:4 & deYe Pani de

i degcarbpxgniide 2,2-dioxide;
R)-120( 31\% SERPHRCYEISpTEDYMEthyFantifo)-Daraxpy@RérymetRyyrdpixs-Bhgpy| | - 7- et h
YI | - @3 4 "Hg tg -1H- [1 hhuadlazeplno[S 4,5-hilindole-9- carta)x?mde 2 2-dioxide;

net hyl - 3, 4- morogh mghﬁ]z 5 Pcyggpr%pflar%mo)qz hyt?rogyp?opyﬁ1 P&ﬁ(y?qq de

2, 2-di oxi de,
S, 2R) - | - [ ( 3Metinb dp#yﬁm § i Rypithiadiagepino3h axdindeleSpprooxapite Adr BieYRsi | - 7- et hy
-1 25 N-[(1S,2R)-1-[(3-Chlorophenyl)methyl]-3-(cyclohexylamino)-2-hydroxypropyl)- 7-ethyl-1-

getz h3d1| 353 métrwlieq d!Md[’d‘-131[5]2t‘iﬂlh@dhﬂﬁﬁ?ﬁ[mB%ﬂﬂd&e@@aﬂi&ihmr&-ﬂaﬂhﬁz{am de

I OXI eN ro en methyl]-2- hydroxy- tetrah dro- pyr;

S.2R- 11 (304 L,égﬁ'}wgi"ﬁ%ﬂ SRR 4 e B g &

H[1,2, 5]th|°a'c!PPé€’£@' B¢ AT doxdde;. hQ ndole 9 car boxani de 2, 2-di oxi de; N-{(1

S, 2R) - 3- ( Cy N-1p8, éﬁyﬁ-&ﬂm‘ﬂp)ewlé{n@@o)ﬂ (> flaqpophenyi)rmetbiily2- hydcmchw&'y mtipyd ) - 7-et h
yl-1- 380 methyl-3,4-dihydro-1H-{1,2, 5]thiadiazepino[3,4,5-hilindole-8-carboxamide 2,2-dioxide;

Tethyl -3 369'@@0\9 8% té Sl RHAT RN 331 draRy PO2REIR) 57 8- Car boxani de
Hle T °5°%’“’ et Pavran 6t iRz PRl d S

S, 2R) - 2- hyd/BQ? "1’"
i no) pr opyl ] filinggie- chartqupmpqqa, xRyl )-3,4-d ihyd ro-1 H[ 1, 2,
5] t hi adi azeN-{iv$ 3R} 3IFCyddHexy dmine)- M(Geﬂubmpaenydmemymmydmytﬂppyﬂ-'{ etbyl-1-
|S |2R) 336 Cy Ghethys 4l dRjdie! 11 1 R(SRniabid s pid[Sn 81 n)imaé1B 0l dardox@britfeOX Y-RiowRY, } - 7- et hy
~ thy|-N- [( o ophenyl)meth droxy-3- (t trahydro-2H- p ra
rzretzhé: o>?<’| 3eg|l:h A%Prﬁ ﬁf} %Pi th&lhydlro %ﬁr[) Ij r%acf?éngepm Eqﬁm olegrrboxam de
S, 2R) - 1- [(3£ﬁ1beasarwﬁﬁ8 "ﬁ%ﬁh yl ] - 2- hydr oxy- 3- (t et r ahydr o- 2H pyr an- 4-
N-{(15 2R)- 3~(Cyclohexylam|no) -1-[(3,5-diflucrophenyl)methyl}-2-hydroxypropyl}-7-ethyl-
40  1-methyl-3,4-dihydro-1H-[1,2,5}thiadiazepino[3,4,5-hi]indole-9-carboxamide 2,2-dioxide;

p
h

, 2
t
, 2-
, 2
, 2
(0]
t
, 2-
S, 2
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m o)propyl ] -1 -nmethyl -3, 4-di hydr o- |

2, 5] t hi adi azepi no[ 3, 4, 5- hQ ndol e-9- carboxam de 2, 2-di oxide; N-{(I
R) 3- (Cycl ohexyl am no) - 1-[ (3, 5-di f | uorophenyl ) et hyl ] - 2- hydr oxypr opyl } - 7-
| - 40 1-methyl -3, 4-di hydro-1
, 2, 5] thi adi azepi no[ 3, 4, 5- hQ ndol e- 9- car boxani de 2, 2-di oxide; 74 N-{(1
S, 2R) 3 (Cycl opropyl am no) - 1-[ (3, 5-di fl uor ophenyl ) net h yl ]-2-hydroxypropyl}-7

N-{(1S,2R)-3-(Cyclopropylamino)-1-[(3,5-diflucrophenyl)methyi}-2- hydroxypropyl}-?

et gyl | - maéI me-Bmfbtrdfl byeb‘zlﬁydild#)[-m 2 shhiadiaginaBeps-niihdold-9caiickamidel2e2-9- car boxa
m de 2,2

520 % é%”&?@%ﬁ& &"c@rﬁm i o Bl ™ ™

2, 2-di Oxﬁdedlhydreﬂﬂ,-y M]Erpylazepmoﬁtl h:]m ole-9-carboxamide 2,2-dioxide;
S 2R) - 3- [ ( 27BtoydN\o 1 512 R)-3ub(2rilprothilyamioajy2-hydf piyetriphemtimgthy i agyit Tméthpet hyl -
3, 4-di hydroal4ta.wdr@1ﬁl[ﬁ hisntiaamesingt, 35%&5ﬂ&b]@6§ﬂ5&x§m@:‘é@ﬁh@&ﬂ€‘ de
2, 2- di oxi deNz[NBf )t?] F l't)lmehh éetrah§ 2H-%1yran4yp mino]-2-
?pﬁi?l I ARRCH R A O
H-[ 1, 2, 3Dt hihdodele-Sianksxamities?,2- ﬁ@xmeg ndol e- 9- car boxani de 2, 2-di oxide; N-[(1
SI 2R) - 3- [ ( LALK(TS, zﬁmy(h atdxwe)r@rétﬁwhm&opmmzswﬂ-(p(hl@hﬂm)élwrbwmpémwi] 7-et hyl
hyl-3 1H- thiadiaze |no34 {lindgle-9 arbo ide 2d|o
t hyl - T, ’Z % Shiadiazs g e d
r2re2 él OXI defzﬁ?géj ‘gdg { %ﬁeiyl nmet hyI) 3- ?{[3 o oxam ©
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