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1ntermed1ates thereof. The crystalline dihydrate of the
0 Present invention is useful for inhibitihg BQamyloid'peptide
| release and/or its synthesis, and, accordingly, is useful in
treating‘Alzheimer‘s diséase.
: éince (N)—((S)—2-hydroxy—3—methyl—butyryl)rlf(L—
alaninyl)- (S)-1-amino~3-methyl-2, 3,4,5 ~tetrahydro- 1H-3-
5 benzazepin-2-one is useful for treating Alzheimer's-diéeaée,
there is the need to produce it as pure, stable, and -
_crystalllne form in order to fulfill exactlng pharmaceutlcal
requirements -and specmflcatlons The novel crystalllne
dihydrate of this inventién has su1tab1e properties to be
J convenlently'formmlated on a commerC1al scale in, for -
example, tablets for oral administration.
 The proéess'by which the (N)—(IS)—2mhydxoxy¥34methy1e
:hutyryl}ﬁlf(L—alaninyl)—(S};1—amino—3—{methy152,3,4,Sf

tetrahydro- 1H-3-benzazepin-2-one is produced also needs to



[ GOS|2/469230 West Fal | creek Drive, Pendl eton, |IN 46064 wose@/Neizes on Codes
andAbbr evi ati ons"appearing at the begin- (US). ning of each7megul0d6 i ssue
of the PCT Gazette. fEIn C N (54) Title: LACTAM COVPOUND C O (57) '
Abstract: The present invention prgvides crystalline
(N)-((S)-2-hydroxy-3-nethyl -butyryl)-1-(L-al aninyl)-(S)-1-am_po- 3-

met hyl -4, 5, 6, 7-t et rahydr o- 2H 3- benzazepi n- 2- one di hydr at e,~=eonposi ti ons

t hePSofonea i il hbdls cPew ausiany tie e@afE2 tEr @é’e?séslafrd? scnfakeng Lhe sane,

and apkaGassies f1IE ARKILNG o Rherkdial es,t herreol, (3.7, My, % 412/ 411451
PCT/ US01/ 27795 LACTAM COMPOUND ™~ Fiel d of the I nvention sent

i nvéaditeradl fasily e ed.eldbfcanphat aacdyt istalreghd or ganl c chem stry
‘andpl,$ c§IGRNed whthoa Qqﬁg n de rel ease
and/ or tl ts synthesi sP Egc grou é/%]ifﬁgél %\E/Lglh&ﬁ ﬁ.g}g@g %‘élﬁ %ct ans,
whi BROCHisisding Buadysbirdapeprirdgeentelease and/or its synthesis, and
accordi ngly ., f ¢l aers,digease ; are described in
PCT Applq:tcata?‘{)ﬁjélN%ﬁ %%‘?’f%%&ﬁ%?g%‘%h E sgﬁt |n\)r |}8’n provi des novel
cr yaeghyilnduuyryl - Sy L= alahydwdxy Gﬂﬁbthyltmbuﬂyurplthy]l -4 13, 4albani nyl) -
( S)tethnyadbno-1B=-Jefhyl - é ? Jet r@%;( %r %pzaz%m n- 2- one

tﬁ reo 5t h ﬁ

di hydrate, conpositions ne sane, and
pr odébydsater fira rigavhegsadganmd!qnmfcasse§6f:0neaalam@ tHent er nedi at es

t di:hydr of the O prese ntlonls useful for

e RG] i peet har FRroage rs, PhEESLym RS, Ao

acc@@ﬁ&ngb}e ifeagefed dascribati agpcAtahei rrer s di sease. Sl nce ,
(N - ((S)-2-hydroxy-3-methyl -butyryl)~17(L-
al aninyl)-(S)-I-amnino-3-nmethyl-2,3,4,5 -tetiahydro- 1H-3 5-benzazepi n- 2- one
is useful for treati ngswctuzehei'nelf' sheli Seasentiohere is the need to pr oduce

it as p%ﬁissgﬁt@)e%tlazﬂg provides (N)-((S) —2—hydro;cy;—r3_methy]_,
butyryl}-1-(L-alaninyl) - (S)-1l-amino-3-methyl -2, 3, 4,5
tetrahydro~ .1H-3- benzazepin-2-one dihydrate.
In a first aspect of the present invention, there is provided
(N)—((S)—Z—Hydroxy—B—methyl-butyryl)-— 1 v(!f_,—al_z;ninyl)'é(S)- 1-amino-3-
methyl-2,3 4, 5-tetrahydro-1H-3-benzazepin-2-one dihydrate: |

-0 % dihydrate.

" In a second aspect of the preéent invention, there is provided a ‘
crystalline (N)-((S)-2- hydroxy—Z}-methyl-butvryl) 1 (L—alamnyﬂ -(S)-1-
amino-3-methyl-2,3.4,5- tetrahydro 1H-3- benzazepm—2~0ne dlhydrate of ithe first aSpect
_charactenzed by the X—ray powder dlffractlon pattern compnsmg a peak at 8. 36 12. 43

1534, 19.22, 2050, 07 20:63 (26-4-0:2%) -

In a third aspect of the present invention,. there is provided a
phannaceutxcal composmon comprising N)- ((S) 2—hydroxy-3-methyl—
-butyryl) I- (L-ala,nmyl) (S) 1-amm0-3—methyl -2.3 4 S-tetrahydro 1H-3-benzazepm—2 one
dihydrate: ,




crystalline formin order to fulfill exacting pharmaceutical requirenents
and specifications. The novel crystalline dihydrate of thilg Maywamosi on has
suitabl e properties to be conveniently fornmulated on a conmercial scale
in, for exanple, tablets for oral admnistration The process by which the
(N)-((S)-2-hydr.o-%y-3--inethyl ~ R
~butyryl)~l-(L-al ani xiyl')-(S)~-ami e 3- et hyl - 2, 3, 4,5, --tetrahydro-

1H 3- benzazepi n-2-one is produced al so needs to WO 412/ 4045 1 PCTMsQ / 27795
17 May 2005 -2 be one which is_egnvenient to operate on a plant scale. In
addition, the product should bé¢ h formthat is readily filtered, easily
dried, and convenijgently stqsed | hernore, the present crystalline

-di hydrate has suifable, prdgessing ane, storage properties It has been

di scovered t N).- - d roxy-3-9nethyl-butyryl) -1- (L-alaninyl) -

(S -1- anlnohgTﬁgrﬁﬂ%G-z 3, 4N ahydro- 1H 3- benzazepin-2 -one can

be prepared inla dbhydrape f or m favi R advant ageous properties and the

manuf acturing process for the nef for Wndmjmﬁw the desirable features
ri bed aboye Summmary of the Invention This invention provides

'aﬂg (i’@(fsﬁweytlﬁ Y apegpighlgdignt.

butyryl ) tn( hna,ltamxmérab&@ménam ROe3 prRIdBH £ 28vdn i oh ebFahYaEa- JH 3-

benzaze ,-on dihydrate . In a first aspect of the present invention,

t her ? FSV a&& QL) E DO GPBRY ISt i )- ‘bh@’ry%‘;hydroxy 3-

1- ( lmetBpl ABLEvL) - 1ammcaﬁanﬂﬁymyL-(%)31¢a5d1fdlﬁw&£ ~2,3,4,5-

1H 3- benzazepi n-2- one di hydrate: OH O N ?2 H t4 N 0" CH~
 tetrahydro- 1H- benzazepln—Z —-one dlhydrate and a

Pharmaceutically acceptable diluent..

In one of its method aspects, this invention is
directed to a method for inhibiting  f-amyloid peptide
release and/or its synthesis- comprising adminiétéring to a
patient in need thereof with an effective amount of -(N)-
((S)-2- hydroxy 3-methyl-butyryl)-1- (L alanlnyl)—(S)—l amino-

3-methyl-2,3,4,5  -tetrahydro— 1H-3- -benzazepin-2-one dihydrate.
In a fourth aspect of the present lnventlon, there is provided the

use of (N) ((S)-2~hydroxy—3 methyi-butyryl)-1- -(L-alaninyl)- (S) I-

amino-3-methyl-2,3,4,5-tetrahydro-1H-3-benzazepin-2-one dihydrate:

° \"”J dihydrate
for the preparation of a medicament for inhibiting B-amyloid peptide reiease or: is_
- synthesis.
- In a fifth aspect of the present inveptiqn,‘there ig provided the
use of (N)-((S)-2-hydroxy-3-methyi-butyryl)- I<(L-alaninyD{S)-1-
| -amino-3 Qmethy1—2,3,4,5—tctiéhydro— 1H-3 —benzazepih~2-one dihydrate




0 CH dihydrate In a second aspect of the present invention, there is
provided a crystalline (N)-((S)-2-hydroxy-3 17 May 2005

met hyl -butvryt)-1-(L-alaninyt)-(S)-I-

am no-3-nethyl-2,3,4,5-tetraliydro-1H 3-benzazeOi n- 2-one di hydrate of the
first aspect characterized. bythe X-ray powder diffraction pattern
conprising a peak at 8.36, 12.43, ''.-.-1-5 N

34, 1-9-. 22, 20450, or 20 - 63- (- 2-, 00. 2: @b) In athird aspect of the present
invention,. there is provided a phar maceuti cal conposition conprising
(N-((S)- 2 hydr oy- 3_net hyl -

butyryl)-I1-(L-alanirlyt)-(S)~l-"am no-3-nethy.t~2,3,4,5
‘tetrahydro-1 H 3-benzazepin-2-one dilrydrate: 17 May 2005 2a OH N ?3 H 2
3 N O 6H~ 0 1H di hydrate and a pharnmaceutically acceptable diluent, In
anot her enbodi nent, the present ipvention provides a pharnaceuti cal
conposition conprising (N-((S)-2 dy oxy-3- nethyl -butyryl) -1-
(L-alaninyl) - (S) gy -am no-3, -ne 2, 3, 4,5 - tetrahydro- 1H 3-
benzazepi n-2 -one di hydrate d a pharmegeutically acceptable diluent In

t i nyention is directed to a nmethod for

one of its nmethod e
inhibiting ~-anyloid
adm nistering tola p tleng in need/thengof with an effective amount of (N)
( (S) -2-hydro>W3 -nethyl - Bhtyrylp: - 1- Pl ghoddatty! ) - (S) -1-anino-
3-nmethyl-2,3,4,5 -tetrahydro- I'H 3-benzazepi n-2-one dihydrate. 1In a fourth
aop érﬁtprwaratﬁml tpfrmedltammém the treatnivent of Adzhginoer tlBtbeadse  use of

é.'\? nlg(n? §?a lt}%/]h @%r%gﬁéﬁt ete?'g)h&é 4(71—1[ 3"('1]5 ﬁé%%%%i%) gﬁétélo ﬁlydr ate: OH
Jr Nprovides a method for treating Alzheimer's disease :
comprising administering to a patient in need théreof with
an effective amount of (N)- ((S)-2-hydroxy-3-methyl-butyryl)-
‘]:-(L-alaIﬁJIYl)~(3141—aﬂddu3 3—methyl -2,3.4,5% _tetrahydro— 1H-3-
" benzazepin-2-one dihydrate. The present 1nvent10n also

prov1des a method for preventing or inhibiting the




~AN 23 HN OCH~O0CHS3 dihydrate for the preparation of a nedi canent
for inhibiting P-amyloid peptide release or: its_ synthesi1g May 2005 fth
aspect of the present invention, there is provided the use of

_(N) ( hydr oxy- 3- net hyl -butyryl)-1-(L-alanin |)-

% §‘§‘ﬁeth | -2,3,4,5-tettahydro-1 H 3-benzazepi n- % g#%"dlﬁgdrate 17 May
2005 2b CHO H N 4 N72 H~N, O0CH 0 CH3 dlhydrate—aior t he
preparation of A nedicanent for the treatment of Alzheiner's Disease. In a
particul ar nethod enbodi nent, the Jbresent invention provides a nethod for
treating Al zheiner's disease conprising admnistering to a patient in need

the S (N £ (39) 219 {hYH- gozﬂséaa@t @f,hlgwgmgl hamdh i@ffegaligre amount  of
-3- 1-(L-alaninyl)-(S)-1-am no-3-neth tetrahydro 1H

ben£&z epiit2-ssHe w@t@herrﬁ@fpwe%mam REERELONSaPESUNS & des a net hod
for (W)e\'fe(@)'-@g-kgfdi&% l&@@n&*ﬂebézywx)2@051,\1\91@8&69&5' (RGTHUS411/ 27795, 3

-3 progression of ei ner' s di sease” conprising adninistering to a
pat FEHRO M3 td Y Rér of - i t h &FtERPELEG Ve HmuREnpizepin-2-one

- (N) ghbPhranfydr oxy- 3-met hyl -butyryl ) -1-(L-al aninyl)-(S)-1 -tetrahydro-
| H- 3- bénzazepi n-2-one am no- 3-nethyl-2,3,4,5
That is, the present invention provides for the use of

(N) - { (S) -2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl}-(S)~1-
amino-3-methyl-2,3,4,5 ~t.etr-ahydro~ 1H-3-benzazepin—2-one
dihydrate for the manufacture of a medicament for inhibiting
f-amyloid peptide release and/or its synthesis, including
the treatin.g of Alzheimer's disease. |
| in a_si%th aspect of the present invention, there.is provided the
use of (N)-((S)-2-hydroxy-3-methyl-butyryl)-1 —(L—aianipyl)—(S)_— 1-
amino-3-methyl-2,3 4,5-tetrahydro-1H-3-benzazepin-2-one dihydrate:

CHs dihydrate
" for the preparation of medicament for the prevention of Alzheimer’s Discase.
I_.p a srevengbl aspect of the present invention, there is provided
the use of (N)-‘( (S)-2-hydroxy-3 -méthibﬁutml}-l—( L-alaniny])-(S)-1-
amino-ﬁ-methyl-2,3,4,5-tctrahydro—iH-3 -benzazepin-2-one dihydrate:

CH, dihydrate




di hydrate That is, the present invention provides for the use of (N) -
( (S) -2-hydroxy-3-nethyl-butyryl) -1- (L-alaninyl) - (S) -fi-May 2005

am no-3-nethyl-2,3,,4,5 -tetrahydro- 1H 3-benzazepi n-2-one di hydrate for
the manufacture of a medicanent for _inhibiting O-anyloid pept'ide release
and/or its synthesis, including théatreatlng of Al zheiner's_ disease. in a
si xth aspect of the present invention, there is provided the. use of
(N)-((S)-2-hydroxy-3-nmethyl -butyryl)- 1 -(L-alani nyI) (S- 1 -

am no- 3-nedi yl - 2, 3, 4, 5-tetrahydro- | H 3- benzazepi n- 2- one di_hydrate: OH 0 H
rN 2 forphennanufeeta of a maliganghg fieti weg an theantfibitiopod ther prpareatiydAl of medi canent
for th lz%reﬁr\l/eernstlﬁiggas f Atzheirner's Disease. In a seventh aspect of the
present i nvention, there is provideH the use of

(N -((S)- M)@d{cqeweé EMSoanbn PLELYEY bhvbnliodl ﬁﬁ%ﬂﬂi)ss(@ pkocess
am no" 3-netljyl-2 4,5-tetrahydro-| H 3-benzazepi n-2-one_di hydrate: Ol 0 4

H N 713 ma}llel‘g @”CH?,(%) ot nyurEpsY 17~ Wﬁ?h-‘.?bo%utgﬁi’*brlt‘ﬁé manuf acture of a

medi cAarBinyf10r- USe 1-Nahieo L Hhibi-hi-en2 0f, 4 he prOGé@ﬁ&l&@ﬂ:dﬁ 1Al-zhei ner' s
Di se%e I n cLnother enbodinent this invention provides a process f or

meki PRI (5o FIAY SIS me, t hyl -butyryl) -1- (L- alaninyl) - (S
.- 1-am no- 3Inethyd tghth3aspech cftﬁﬂd%ﬂr¢dé@t_iﬂ+éhtlonﬂ_thpreVls prov1ded_a

- process for preparing the crystalline (MN)-((S)-2-hydroxy-3-methyl-
butyryl)-1-(L-alaninyl)-(S)-1-amino-3-methyl-2,3,4,5-tetrahydro- 1H-3-benzazepin-2-onc
dihydrate as defined above, Cbmprising crystallizing (N)-((8)-2-hydroxy-3-methyl-butyryl)-1-
(L-alaninyl)-(S)-1-amino-3-methyl-2,3,4,5-tetrahydro- | H-3-benzazepin-2-one |

from an agueous solvent.

In a nlnth aspect of the present invention, there is prov1ded a
- process for prepanng (N) ((S)-2 hydroxy—B-methyl butyryD)- 1-(L-
alamnyl) (S)—ammo—3-methyl 2 .3,4,5- tetrahydro 1H-3- benzazepm~2-one

CH3
, comprising:
crystalhzmg 1—ammo-3-methyl 2, 3 4,5- tetrahydro -1H- 3-benzazepm—2—0ne



benzaZepi n- 2- one di -hydrate In an ei ghth aspect of the present invention,
there is provided a Process for preparing the crystalline17 May 2005
(N)-((S)-2-hydroxy- 3-net hyl -

butyryl)-1-(L-al ani nyl)-(S)-f-anino-3-nethyl -2, 3, 4, 5-t et rahydro
H 3

I -benzazepi n-2-one dihydrate as defined above, conprising_crystallizing
(N)-((S)-2-hydroxy-3-nethyl -butyryl)-3s - S

(L-al aninyl)-(S)-1-ainino-3-nmethyl-2,3,4,5-tetrahydro- |

H 3- benzazepin-2-one OH05 HN14 N?23HN O0CH 0 CH3 froman

aqueous solvent. .In a ninth aspeet. of the present invention, there is
provided a process for prepari @

(N - ((S)-2-hydroxy- 3-net hyl - but | -(L-

al ani nyl ) -(S)-am no-3-net hyl -2, 1,/4-5-té{rahydro- | R-3-benzazepin-2-one: CH
0 H23 HN 0 CH3 0 CH3, conprising:yy crysWizing

| - am no- 3- met hyl - 2, 3, 4, 5-t et rrghydrQ-,| H- 8- benzazepi n-2-one 17 May 2005 3b 5
4 N\ H2N 3 ?2 0 CH3 as an acid \tion salt of an acid selected from

t he group consisting of di - p-tol yli‘L- CH3

as an ac1d addition salt of an acid selected from the group consisting of d1 P -tolyl-L-
tartanc acid, (R)-(-)-10- camphorsulfomc acid, and (D)-(-)}-mandelic acid; couplmg the
(S)—1~amm0-3—methyl—2,3,4,5 -tetrahydro-1H-3-benzazepin-2-one:

to an amino-protected L-alanine residue, to give an amino-protected 1-(L-alainyl)-(S)-
-éll.ﬁinn-3:lﬁethyi-2,3,4,57-.t-etrélhydr0-iH—S —benzaiePiHTQ;OHCQ deprotecting to give I-(L-
alaniny])-(S)-amino-3-methyl-2,3,4,5-tetrahydro-1H-3-benzazepin-2-one; and coupling
with (S)~2-h$rdroxy—3 -methyl-butyric acid. |
In a tenth aséect of the present invention, there is provided a
process for preparmg (N)-((S)- 2-hydroxy—3 -methyl- butyryl) 1-(L-

alan1nyl)-(S)~ammo~3-methyl—Z 3,4,5- tetrahydro IH 3- benzazep1n—2—one

A o
© , CH3 compnsmg

crystalhzmg l-ammo ~-3-methyl-2,3 4 5- tetrahydro 1H-3- benzazepm—fl—()ne



tartaric acid, (R)-(-)-10-canphorsul fonic acid, and (D)+)-mandelic acid,
coupling the 17 May 2005
(S)-t-am no-3-nethyl -2, 3,4, 5-tetrahydro-| H 3-benzazepi n-2--one: 4 3 H2N ?2
') N CH3 ,to an amino-protected L-al anine residue, to give an

am no-protected 1-(L-al aninyl)-(S)- 3c ,
am no- 3-net hyl -2, 3, 4, 5-tetrahydro- 1 H 3-benzazepi n-2-one; deprotecting to
give 1-(L-

al ani nyl) - (S)-aini no-3-net hyl -2, 3, 4, 5-tetrahydro- | H 3- benzazepi n- 2- one; and
coupling with (S)-2-hydroxy-3-nmethyl-butyric acid. In a tenth aspect of
ed a process for prepari ng

the present invention, there is
al ani nyl)-(S)-am no-3-inethyl-2, 3%, 5- té raliydro-I|H 3-benzazepi n- 2- one:

(N)-((S)-2-hydroxy- 3-net hyl - but

OHOH14 N?23 ZHN 0CH 0,CH3 Gnprising- crystallizing

| -am no- 3- net hyl -2, 3, 415- tetr&ﬂydro 1 R33- benzazepi n-2-one: 17 May 2005 3c
54 H2N?23) N\ _ 0CH3 as andcid\addition salt of an acid selected
fromthe group consisting of di-p- molyl -CH; tartaric acid,

(R-(-)-10-c¢ gyhorsulfonlc acid, and (D)-(-)-mandelic aC|d coupling the
(S)- RS amecidaddifier mlf obargacid sclecied ﬁﬁyﬂhegrwmc%ﬁﬂagéﬁﬂhpéolahé 5 4 H2N ?2
3

: tartaric acid, (R)-(-)-10-camphorsulfonic acid, and (D)-(-}-mandelic acid; coupling the
(S)-t-amino-3-methyl-2,3,4,5-tetrahydro- | H-3-benzazepin-2-one:

toa (S)—2—‘hydr0xy—3-mcthyl-butyryl)—1—(L—aianinyi) residue.



N O0CH3 to a (S) 2- hydr oxy- 3- rrethyl butyryt) 1 (L aI ani nyI) re5|due. 17

May 2005 3d In still another enbodi ment this invention pr avigasods
processes for making lactans, including (N)-((S)-2-hydroxy-
3-nethyl -butyryl) -1- (L- alanlnyl) - (S) -1-amno-3-nethyl 2,3,4,5y

.-tetrahydro- 1 H - 3 - benzazepi n-2-one and processes for naking

i nternedi ates therefor. DETAI LED DESQRI PTI ON OF THE | NVENILON As used
her ei n, tIhe te bel Ol? have the neanings indicated: The term ~ee" or
"enant i omeT i°¢ ¥ cFEPPEimgRt pEaseAnVERLiRNC Provd desanrt i oner, El

is pmoexasess; ifbra mamieigjrﬂa@éaxh@t hlgeaﬂallgger{ﬁl (_gchT §Ah¥@1§ g&l CElng\tAﬁdl l;y

the e | =94
the’ ar E’%ﬁ%ylc) e&cé%saﬁ%ﬁﬁl%ﬁlhet(@?nﬂnéﬂlb? -3capthivdry el ectrophoresis

ara 3oy, 6ﬁlra+tdrtﬁiaﬂiyafrothewcmaﬁm inOl-ofdShl YRkdN&Tord NEr €of Herein, the
Cahp:, g ﬁgogﬂ ngol 5| %né%l on R - and (S % and the designations. of
L- an N e/rl\/ay 2005 WO 412/ 441451 PCVUSQ / 2779-~ -4
relative to the |sorrers of glyceral dehyde are used to refer to specific

i soners The pr nvention Vi S) - 2- hydr oxy- 3-

mettiyl - butyr yF‘?E'F"[‘ﬁ:E% Bﬁﬁﬁwg"f&f@}\’ QE. &%)an’&@)%w 2.3,4,5- tetrahydro-
| H 3- benkazeped- Preard i h&ﬁaﬁm&rﬂelﬁup@a{récgﬁérm,@n%{%g al i ne (N) -

((S%né Q%Qggx y-3-nmethvl - butyryl) -1- (L-alaninyl) -1 - ani no- 3- net hy|
fetrahydro-- ' | H 3-benzazepi n- 2-one di hydrate. A nunber of

met hods Ehe aesinl ablee' TcG: Chaianl e c Recyss al Lé e, § 0pgsepL Or gani
co gygggt Sﬁo&hmﬁ one enantiomer, E;, is in excess in a
mx_ture of both enantiomers (Ey, + E;}, as calculated by the
equation ((E; - B} = (E; + E;}) x 100% = ee. As is well
known in the art, enatiomeric excess can be determined by
capillary electrophoresis and by chiral HPLC of the
compounds or derivatives thereof. _
| _ Herein, the Cahn-Prelog~Ingold designations of (ﬁ}¥ and
. {8S)- and the designatio_:tls_ of IL.- and D- for etereochetnistry




met hods include differential scanning calorinetry, solid state NWR
spectronetry, infra-red spectroscopy,- and X-ray powder diﬁﬁmap@@,dgn- Anong -
these X-ray powder diffraction and solid state NVMR'spectroscopy are very
usef for 5 identifying and distinguishing between crystalline formns-
'X—ra&%ggfﬂgw diffraction analysis were performed as fBFFGREY?E % her with
or without lightly grinding the sanple wth an agate nortar and pestle,
the sanple is loaded into a sanple holder for the X-ray powder diffraction
nmeasurenent. The X-ray powder diff4act ion patterns were neasured using a
4 Sienmens D5000 X-ray powder diffractometer equipped with a CuK, source

L = o : ednat-50 £k Y. | ng . dj, [t si f
() 4154956A oegea&gf@ %g B¢ y;&@r&% %%@wggqr h§g§9%g>]cef§géc%g size o

-1 nun, ‘receiving slit o nm an etector slit of sanpl e

was stanfiedcbbtvetfomgrsand 350 (20) with a step size of 0.02' and a
maxi mum s -3 | | 1 e et Kevex solid-
i CRfe pALE-AL %ﬁ@ﬁé%ﬁpg%oﬁ 68 PREG URLAg A ex oo !

state silicon lithium detector- a silicon i's run

rout i ReFyy 1 obeheekli he-i(hsedameny 1aH (§indntaning <3 weklthikhodwn3ih Ihe
crystald.orapby afd L hat,..L.or; any. ol vanaiystal,Jprm the relative
intensiti gasyéand peak w étaﬁ_sf%? the di yact?o’n alpeakls may Vary due to a
nunbePaBfLc bt ord, crnetall hget kY) ef({ 8t -dfyorcefrer3 +redtbyilent ati on  And/ or

O L e ey (s s R PPy S
i nt elstthedydray b al-theredzebin - e kibaetef¢stic peak Positions of the
pol ynor ph Ar. ang -Q. h ited States, Pharmacopoei a #24,
Nati onal Formul ar ‘#1§?et*§§‘§%s§‘i§4§‘-’%éiﬁ‘?ﬂ%o§)‘8 5 ]fan%?%ﬁlﬁﬁs used to

O i ni riFEs bt ey tAonms | of | onsahbe compopesls i nFensidtaspdé some of the

di f f ractingfam, di seioseds ' Lot Bogrindi sigpnificantly altered
the diffractogram or alg%féég% eél Egt\é%ﬁﬁﬁglngagtoartlg"e%hesggﬁél e, then 'the
di f f refcttoy Bt ofPadie urgraondisénpt eeghepkdtibeoscopy and X-ray

bowder diffraction. Among these X-ray powder diffractiaon
and solid state NMR spectroscopy are very useful for
5 _identifying and distinguishing betweenrc:ystalline forms.
- X-ray powder diffraction analysis were performed as
follows. Either with or without lightly grinding the éample
with an agate mortar and pestle, the sample 'is loaded into a
sample holder for the X-ray powder diffraction measurement.
¥ . The X-ray powder d;ffraction patterns were measﬁred using a
* Siemens D5000 X-ray powder diffractometer eqﬁipped,with-a
CuKy source (A = 1.54056A) operated at 50 kV and 40 mA using
divergence slit size of 1 mm, recéiving slit of "1 mm, and
detector slit of 0.1 mm. Each sample was scannéd between 4°
: and 35° (20) with a step size of O-O2°Aand a maximum scan
rate of 3 sec/step. Data is collected using a ﬁevex solid-
state silicon lithium detéctof,‘ Optimally, a sfiicon ’
stapdard is run routinely to check the instrument aligmment.
It is well known in the cryStallégraphy art- that, for
any given crystal form, the relative intensities’and peak
widths of the_difffaction peaks may vary due to a numbexr of
factors, including the effects of preferred Orieﬁtationf
andlqr.particle size. Where the effects of preferred

orientation and/ox particle size are present, peak °



110 used. Grinding was done in a small agate nortar and pestle. The nortar
was held during the grinding and |ight pressure was applleﬁrMQVQ pestl e.
Peak position was obtained in 20 values and peak intensities for e nost

Vproninqu,ﬁ glyres (relative 15 intensities greater than were nmeasured
using a ) Ie- derivative peak picking nethod Accordlngf%Qﬁ%%gzﬂVesent -

invention is directed to crystalline

(N)-((S)-2-hycl rox-y-3-nmethyl -butyryl)-1-(L- alaninyI)-(S)-I-anino-3-nethy|
-2,3,4,5 1H 3 20 benzazepi n-2-one dlhydrate characterized by the X-ray '
pomder diffraction patterns in Table 1, which lists the 20 values and

reIatlvenm@hgﬂ&ubce&agf%ﬁi%nﬂéFgaZQUﬁtn?ﬁéuéﬁgraEQExé%tﬁQQr sanpl e and
for a sanpl.es after and 10 mnutes of grinding and using the met hodol ogy

descr|b8852§1886v8waPﬁ e ymoshtntdon: unghaeged005 SeRooI @451 The

PCT/ US( gh/i 24495 ta6esTably dawéw%ﬁl mﬁh@f&;@&inﬁomu?a%yg 591 ding 20 1./
1," M20 M 20 8-361 100 8-349 87-6 8-367 88-7 12.433 5 12.429 78.5

12- 424 B396S 1843218449- 280854 30. 4 15- 344 49-8 15-336 100 15-352 100

16. 858 21-5 @klné§n§8wa§ %se%pt%2$u%ﬂﬁﬁ4%)fﬁ%%églt 9vg§1§%1 %% %%% 27-5
20- 48 4.4 20.63 38.8 20-644 43 0.601 4 i~ .9 22.254 19.5°2.8 6 22-0
27.6 2 thg pgak3ingensitigs of &omgkiri)qbqfdufﬁr@%tqsram #1s¢744ed9

herein. Howgver, if grinding significantly altered the
diffractogram or alters the crystalline state of the sample,
then the diffractogram of the unground sample should be
;10 used. Grinding was done in a small agate mortar and pestle.
The mortar was held during the grinding and light pressure
was applied to the pestle. :
- Peak pdsitiop was obtained in 28 values and peak
| intensities for the most prominent features (relative
15 intensities greater than 20%) were measured using a double-
derivative peak picking method.
Accordingly, the present invention is directed to
- crystalline (N)—((S)—2‘hydroxy—3—methylAbﬁtyryl)wl—(Lw
~alaninyl)-(S)-l-amino-3-methyl -2,3,4,5 | '—tetlrahydro—ﬂ‘ ) 1§;3w
20 benzazepin-2-one dihydrate characterized by the X-ray powder
diffraction patterns in Table 1, which lists the 26 values
and relative 1nten51tles (1,/1,,) greater than 20%, measured
'for an unground sample and for a samples after 5 and 10

.nunutes of grlndlng and using the methodology descrlbed

25 above with CuKy radlatlon:'



The intensities of the sanples ground for 5 and 10 1 mnutes are nore
representative of the diffraction pattern where attenpts wergayages t o
mnimze the effects of Preferred orientation and/or particle size. It
shoV@ k&6t be noted that the conputer~generated, unrpgpdedmygbers are
listed in this table Thus, a properly prepared sanple crystalline of (N)-

(S) -2-hydroxy-3-nethyl-butyryl) -1- (L-alaninyl) - (S) -1-aitL'Lno-
-3-nethyl-2,3,4,5 -tetrahydro- JH 3 benzazepin-2-onedi hydrate may be
characterized by X7-ray diffraction pattern in 20 values using CuK

radi ati on havi ng peaks as described -in Table 1, and in particular having
a peak at 8.36, 12.4.31 -15.34, 1%abze 20-50,. or 20.63; nore partlcularly

haW|ng a qmgﬁbiﬁdS 36 2- 4§,Rpﬁ ; aK‘ at 2 8. -16
and-—35-343— 9. 36 43 Y A OO SR ST o g
20.150 28;”‘{0) 20L ﬁI;‘/ -1‘30&%%/5 alz@ né ) Io/Imo { 0) 28 (° ) ID/IIOO( )

(N}-(B336b. nldr g3 nn-th?}BBQ_y;y|)8V=@L- |ai38) -|(S)sa Izanrf no-3
-nE.h}?'ﬂa? 3 455.4 - tlt AZ2nARD- [1H 38 .benz zep2inzd- ohe dhyglratie may
al go—he-charatterized hyj sbBiddstdte BRRIspeétrb3Ezsapy] Sdgd St ate
chdnidar34% My B W) 01SA0BS _PCHYCEE?/Z??QSlS:?SShifts nefl ect] not
onlly—the ol ecul ar strudtudd &5 al 88.5t hel el aét.\@ani cf enag.gnnernt of the
mollee g 224 ho A%Lcﬂ;u Aﬁ?@B3Sol|d 4$7aBe NMR aMaldsi s| can 92 carlri ed out
usithg osls né4a£i7ar|rwﬁmnﬁﬁc angl #4spi nnjng . (CP/MAS). NVMR' 5

(s 63 o VRS- BSSN ) 28p6d4r a[wer eddbt ai he@ sty d  Vas.an Ujity 400
th—speeL#enqLe; npafaflnn23T2§4carb0n19fﬁequenéM2£ﬂ4ﬂ00.58@1N%t, gqui pped

wi tHh—a Conrpl dte-solids F—!(‘(QIQQ'QQ)}V nd %rﬁan i 7/ A . 654 CH/ XA34pI90be
Ac fith-si-ti-on—{par-anet ers fwefd. 288 f bl | Gifs; 490%] prc.aBs. 1. pubse w gth 10 4.
0 gs—contaecttime—1.--0lns, pulse {repetition ti2de 3%, [HAS28f. eequency 7.0
kkf; spect+al-w-dt-h-50 kHz and acfuisition 27:744 19

na 22.237 21.2

The intensities Qf the Sampies grouﬁd for .5 and 10
minutes are more representative of the diffraction pattern
‘where attempts were made to minimize the effects of
preferred orientation and/or particle‘51ze Tt should also

be noted that the computer-generated, - unrounded numbers are
listed in. this table. '

Thus, a properly prepared sample crystalline of (N}-
{(S})-2- hydroxy'3—methyl*butyry1)—l (L alaninyl} - (S) -1-amino-
3-methyl-2,3,4,5" "—tetrahydro— AH-. 3 benz.azepm—Z-one dlhydrate

may be characterized by X-ray dlffractlon pattern in 26

values using CuK, radiation having peaks as described in
Table 1, and in particular having a peak at 8.386, lé}43,
15.34, 19.22, 20-50, or 20.63; more particularly having a
peak at 8:36, 12.43, or 15 34; peaks at 8.36 and 12.43; 8.36
L -and--15.34; 8.36,--12- 43 ~and-15:34;7or at 8.36, 127437715734,
19.22--20 56, and 20.63.

Crystalllne (N}—({S) —-2-hydrioxy- 3«methy1 butyryl} -1- (L—
alaninyl)-(S)-1- amlno 3—methyl -2,3,4,5; —tetrahydro— 1H~3-

_ benaazepln—z —one dihydrate may also be characterized by

solid state NMR 5pectroscopy Solid statefuC chemical



time 50 ms. Chemical shifts were referenced to the nmethyl group of

ext ernal hexamet hyl benzene (8 = 17.3 ppnm), that is, by samplnﬁaigmsacerrent
‘Wi th hexanet hyl benzene. 15 Chemical shift data for

(N) - ((S) - Hh2awéxdy - 3- net hyl - PCT/USO1/27795
butyryl)-1-(L-al aninyl)-(S)-I-am no-3-nmethyl-4,5,6, 7-

t etrahydro- 2H 3- benzazepi n- 2-one di hydrate (based on the gg,ak assi gnnents,
bel ow) are shown in Table 2. 17 May 200%- WO (12/441451 PCT/USQO /27795 -8 7
OHO- "110 912 -5ZH59yja:711 yl16 NJ14 3 t3--~1 1 11, N!?, 5

3) 200 £ 2 21 - - - gilte.Sol tlon D|hdrate O(SO|Id)
-, -13, %ﬁfs%t'\ézfeszﬁ gfojﬁf?lé’gltg’ge Folprplas” poguetirg oflivu&ff”? 45,
A47-05, 47. i 46 <t ol 3 énxﬁ%nh@rﬁ%ﬂth&moﬁeﬁ:?ﬂel&n 182 9932410 7
'127-19 127, 9, 130. 38 132 35- 32" 6. 9* 8 30.73, 31.29
3.L. | 17 75. 50%7@ 6”'8° BH 2¢€1L5a Y S 6“6%“ f@rfe'—ef‘}%l& PS1RS eri sks
.denot e pedks cap:meaarpdigmlrhatdiemﬂiﬂa@ﬁwﬁr@de gecauphyngcePRELH UM NMR
5 (solid-state NMR or SSNMR) spectra were obtained using a

Varian Unity 400 MHz spectrometer operating at a carbon

frequency of 100.580 MHz, equipped with a complete ‘solids

accessory and Varian 7 mm VT CP/MAS probe. Acquisition

parameters were are follows: 90° proton r.f. pulse width

10 4.0 gs, contact time 1.0 ms, pulse repetition time 5 s, MAS
fregquency 7.0 kHz, spectral width 50 kHz, and acqﬁisition
time 50 ms. Chemical shifts were referenced to the methyl
‘group of external hexamethylbenzene (§ = 17.3 ppm), that is,
by sample replacement with hexamethylbenzene.

15 - Chemical shift data for (N)-({(S)-2-hydroxy-3-methyl-
butyry1}~1—(L—alaninyl)4(S)—1—amino—3~methy1—4 5,6,7-
tetrahydro-2H-3-benzazepin-2-one dihydrate (based on the

peak assignments, below) are shown in Table 2.



Thus, crystalllne (hD ((S)-2- hydroxy 3- net~y| butyryl) 1- (L-alaninyl) -
(S). -1-amno-3-ne-thyl: -2, 3, 4, 5 -tetrahydro- 1H 3- benzaagpaps2~one
di hydrate may be characteri zed' by solid state "C nucl ear magnetic resonance

“havi nyOdBemseal shift (ppm) of 16.6; 176.7, 174.1, 16P@@Gyud@c/9ys 134. 8,

132.1, 127.9, 128.9, 124.0, 75.6, 51.3, 46.9, 35~ 3 31:1,-21.4, or 16.6;
nore particularly, 75.6, 35.3, 21.4, or 16-6; any two of415 6, 35.3, 21.4,
and 16.6; 75-6, 35.3, -21.4, and 16g6; or at 176.7, 174.1, 169-9, 136.9,
134A, 132.1, 127.9, 128.9, 124.0, 75-6, 51.3, 46-9, 35.3, 31.1, 21-4, and
16.6. I n another embodiment this invention prOV|des a process for naking
(N)-((S)-2-hydroxy-37net hyl -buty-tyl)-1~(L-

‘alaninYl)-(S)-I-araino-3-nethyl-2,3,4,5 ;¢ atydro-1. . 1 H 3-

benzazepi n- 2-one di 4yd rate conprising cryg ding (N . ((S)

- 2- hydr oxy- 3m net hyl - butggyl ) -3-- (Lpal an Syy-1-~-amno 17 May
2005 WD 4121404 ~;. | PCJ/US(LI/27795 9 3- 3, 4,5 -tetrahydro-

| H- 3- benzazepi n-2-one fr ﬁbous sl vent s funder ,ndltlons whi ch yield
(N)-((S)-2- hydroxy> i *. (S) -I-anino-3
methyl-2,3,4,5 -tetr | H 3- benzazerpln- énesolhydrate- The precise
condltlons under whi, (S)-Zfaxyroxy- 3-r~thy \putyryl) -1-
(L-alaninyl) - (S (1 am no- 3- nethg h'5 -tetcﬁhydro-

1H 3- benzazepi n- 2- one di hydrate i$°formed may be emglrlcally det er mi ned
and it is only possible to give a nunber of nethods which have been found

to be suitable in practice Thus, for exanple (N) ((S) 2 hydroxy 3-net hyl -
butyryl ) -Tgilde al anrnyt) =53] am no=-3F; net-h ety ahydr o-
j oo s

| H 3 -bgnzazepi n-2 } one dlhx_r@ﬁgonay be pfepare i zAti on under
cont 1 ol |[69, CONGT 16 0% s . 2, SFA 15 Z AT PI 6 B HR6A 550074 Ofi= aqgl st 1 yi ng
pfeés

techni qies, are, €oNt eppl aked g0 Ja¢ WA 31 L 1e b%&y§9U|51u§— nt process.
I n partifcul arg the {dihydrat e of 1he presegg:rnvmmagargzﬂrﬁﬁr—fwepared by
crystal i zatsl,og Trgm an @FAIE0gS $9% Vegt 124.0
7 127.19 127.9, 128.9
8 130.38 132.1
S . _135.32° __136.9%
10, 18 30.73, 31.29 . 31.1
, 17 N 75.01 e . 75.6
119, 20, 22§ '15.99, 18.66, 19.13 |} 16.6*, 21.4%*
23 34.18 _ - 35.3*

“Asterisks (*) denote peaks appearing in the intérrupted
decoupling spectium.

Thus, crystalline (N)—((S}—2—hydroxy—3~methyl—butyryl)-
1—{L—alaninyl}—(Sl—l-amino—B—methyij—Z,3,4,5 -j%£etrahydr;—é 1H-3~
benzazepin-2~oné¢ dihydrate may be characterized by solid
state C nuclear magnetic resonance héving chemical shift
{ppm) of 16.6; 176.7, 174.1, 169.9, 136.9, 134. 8, 132. 1,
127.9, 128.9, 124.0, 75.6, 51.3, 46.9, 35.3, 31:1, 21 4, or
16.6; more particularly, 75.6, 35.3, 21.4, or 16 G; any'two -
of 75.6, 35.3, 21.4, and 16.6; 75.6, 35.3, 21.4, and 16.6;
or at 176.7, 174.1, 169.9, 136.9, 134.8, 132.1, 127.9,

©128.9, 124.0, 75. 6, 51.3, 46.9, 35. 3, 32.1, 21.4, and i6 6.

In another embodiment this 1nvent10n provides a process
for making (M) - ((8)-2- hydroxy-B-methyl -butyryl)-1- (L~
alanlnyl)—(S) —~l-amino- 3—methyl ~2,3,4,5 f—tetrahydro—*,lﬂ—3—
benzazepin-2-one dihydrate comprising crystallizing (ﬁ};

I(S)—2—hydroxy—B#mEthyl-butyryl}—1~(L-alaninyl}—(S}—iéamino—



suitable solvent is one that is capabl e of containing sufficient water, at
the concentrations used, to formthe present dihydrate. Prgfigsygshssol vents
are those that are water mscible, such as acetone, |ower al cohols (I i ke

et hamaj oivh@nol , and i sopropanol), acetic acid, and ag %L,ﬂ{rg"t“rzl,
practice, it has been found- that -aqueous -acetone is pre erreé For a

gi ven aqueous sol vent the anount of water used will depend.on the relative
solubility of (1q)-((S)-2-4ydroxy-3-nmethyl-butyryl)-1-(L-alaninyl)-(S)-
| -am . no-3-.nmethyl -2, 3,4,5. -tetra%ydro? 1H 3- benzazepi n-2-one the

sol vent corrpared to. water and whether a crystallization or slurrying
techanuﬁsth}&ﬂzseda A crysieaidalhgzaltrben 18- generallyicarrbed own by

di ssol Lrox met_hyl - but ( alaninyl) - (S
-1 -amino-3 rre{\% ll(‘ﬁe? % "ui efléa yﬁp%--?l, cﬁ?—i—‘éz i)@nﬁé\’z’ep(l(r? )22%he in an
aqueo iy i get- rtamdnthelm 'aflfhbl\/) Hg t(he alZnVay,12006s ) WD-6h3140-3151

r w t hout the addition of nore

R 12749 sol cool

V\n/glétlﬂetlfiﬁfl'élzlow %ﬁyleéa sol | 'L'I E}}Sgﬁgrl y LHF ﬁegﬁ]}?&z&ﬁﬁ“z;% iOh Pahvegatieed out at
Sinitial temffer amﬁcasse)fc@mmlé@sl Gn@err ahlivh GeMPe(al uneQlar-diie sel ected

aqueoys _ soly nt; t:The xfu t hen cool ed to give_ the, crystalline

di hydrate. Yg I (s r‘g b 18%2b04 5) pleraviam v3 rRe thvy st 2id.i zat i on

sol dri%on i s-te(tomr@(zl:hsiﬂwllw J*teemialﬁégaiﬂlua@h@n dl}ﬁ,@ggecggvgglrﬁl@hl

cool eg .t,0 nper. at. %Pﬁﬁgfo nbi ent tenperature to _about I'n st| |
anot her enbogl Fe e PeEPravfdds as ﬁﬁﬂé@s}g‘%sibﬁenﬁf@l ng | actans,

i ncl uding (ar\mu(nbs)r erhy&smm@&s aqmmma@at%gh) £cdhind Leg! gai nyl) - (S)
5-1-ani ot Q%EE ﬁaﬁ’lrﬁ‘ 5 -tetrahydro- t 1H 3-benzazepin-2-one and
pr ocesses é:tllﬁteerr medi at es therefor Mre specifically, in one
process enffthdspefibr telit%m};meesem)JUygmzqqygggyyd@,&l@e@ﬁggess for maki ng
laCtagBt rylsoinHL a&anlnyl)—{S)_l -aminoc-3-methyl-2,3,4,5 . -
tetrahydro- “1H- 3-benzazepin-2-one dihydrate may be prepared
by crystallization under controlled conditions.
3 C;ystallization from a solution and slurrying techniques are
' contemplated to be within the scope of tﬁe present process.
In particular, the dihydrate of the present invention can be
prepared by crystallization from an aqueous solveﬁt- An
suitable solvent is one that is capablé of containing
} sufficient water, at the concentrations used, to form the
‘present dihydrate. Preferred solvents are those that are
water miscible,-éuch as acetone, lower alcohols (like
methanol, ethanol, and isopropaﬁol), acetic acid, and
acetonitrile. 1In practice, it has been ﬁouﬁd-that‘aqueous
acetone is preferred. For a given agquecus solvent the
- amount of water used will depend en the relative solubility
of (N)-({(S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-{8)-
1-amino—3—-methyl—2 3,4, 5'f;ﬂ—tétrahydrb—-'lﬂ 3~ benzazepin—2-one
the solvent compared to water and whether a crystalllzatlon
or slurrying technlque is used
A crystallization is generally carried out by
dissolving, (N)-((S)-2-hydroxy-3-methyl-butyryl) -1-(L-
'alaniny1)~(S)*l-amine—3;methyl~2 3,4,5. ~¢—tetrahydro~‘ A H—-3~

: benaageplnwz one in an aqueous solvent and then allow1ng the



X1 X2 RO RZOR3 fornula | wherein R is alkyl, alkenyl, alkynyl,
cycloal kyl, cycl oal kenyl, substituted al kyl, substituted ai7gayboos
substituted al kynyl, substituted cycloal kyl, substituted cycloal kenyl,
aryl . heteroaryl and heterocyclic; R2 is al kyl, substituted aIK¥J, al kenyl ,
substYH{HLE " al kenyl, al kynyl, substituted al kynyl, cyR¢GHPA7%%ryl,

het eroaryl and heterocyclic; R3 is alkyl, Xi. is hydrogen,.-hydroxy or
fluoro, 17 May 2005 WD 02/40451 PCT/USQ01/27795 X2 is hydrogen, hydroxy or
fluoro, or X., and X2 together form®an oxo group; and Vis froml to 3
groups independently selected fromthe group consisting of hydrogen,

hydr Qi @ cBCYLOXY ) AL KY by mﬁiaﬁ&ﬁa:%n%ﬁ%&?igk KQXY, substituted

al koxy, al kenyl, substituted al kenyl, uted al k-ynyl, am no,
am nogher ., dikagyve argblidryl Gvpsedrihoxythe carpoxgl hikytjion tgano, hal o,

ni trq,,het | .. thioal.koxy, substituted .thioal koxy, and trihal omethyl;

10 cor?pltkleisﬁgg%/a?s Er)%gg}.lﬁ?i Lenpdzaur S:n?%fcl‘l‘?%‘?tnu&’; ¢ 450 FER29N 0 B3

(4) SHILIRTR3: anld -Vhar eedectest mdvedfrsereenonpdlimel mixforauia 1, by

fractiialodd dsd ald | ebLopngl dlis i ihd [@eh} @PRle CF @éé%%&%%?“ of its
-dlbeqégyltartrate,r(‘)-g- ).- 10- canphor sul fonic acid,’ and -(-)=mandelic
aci d |qq¥antageous referahly the crystallization solution is

cooled slowly. The crystallization is most conveniently

cooled to temperatures cf ambient temperature to ébout

-20°C. ' |

In still another embodiment this invention provides a
processes for making lactams, including (N)-{(S)-2-hydroxy-
3-methyl-butyryl)-1-{L-alaninyl) - (S)-l-amino-3-methyl- 2,3,
Q:Sxy' ~tetrahydro- * 1H-3-benzazepin-2-one and proéesses for
making intermediates therefor.
- More specifically, in one process embodiment,  the
pPresent invention provides a'process‘for.making 1actams of

. formula I

X X o
“\/ _H
N
R; N
' o 8

formula I

N
\
f

&

wherein _ _

Ry is alkyl, alkenyl, alkynyl., cycloalkyl,
éycloalkenyi, substituted alkyl, substituted alkenyl,
" substituted éIkynyl, substituted cycloalkyl, suﬁstituted
cycioalkenyl; aryl, hetefoaryl and,hgterocyclic;

Rz is alkyl, substituted alkyl, alkenyl, sﬁbstituted-
alkenyl, alkynyl; substituted alkynyl, cycloalkyl, aryl,
heteroaryl and heterocyclié; |

Ra is alkyl, )
}h'is hydrogen, hydroxy or fluoro,



to give a compound of formula (10) V HNN O R3 (10) (b) coupling with
an appropriate am no-protected amno 20 acid of formula thel7 May 2005

PgNH- CHRZW‘ )4-“30& wherein R, is as defined for the conmpound of formula |

and Ais an activating group, for exanple -OH -Br, or - &CT/USAHZIY is an

am ne protecting group to give a conpound of formula (11) 1/ May 2005 WO

02/ 40451 PCT/US01/27795 -12 V O H Pb R 0 R (c) deprotestion. of a

conmpound of fornmula: (11) to give a cdrjpound of forrmula (12); and V 0 HN

Y, HR2 (12) 0 R3 5 (d) coupling a conpound of forrmula (12) with an

appropriate coa@oggdhgarggéﬁglg%,gk%xgicgglgj_,oy\hgfei n R, XL, and X2 are
o

as described for the conpoun formula I and A~ is an activating group,

for exanple -Of: 2Bf Xprtoggthey fory awupkd aypeausommsund of formula (10)

R, X1, and o ars ot Aot 20 Y O TR RSO BF ¥ oF FUPREeR ARGUATTE an

.acti vat i n§rgheusonisdss téxgnpife hy@irgenBr. hydaoxy- Cacyl, acyloxy, alkyl,

5 substituted alkyl, alkoxy, substituted alkoxy, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, amino,
aminoacyl, alkaryl, arvl, aryloxy, carboxyl, carboxylalkyl,
cyano, halo, nitro, heterocaryl, thioalkoxy, substituted
thicalkoxy, and trihalomethyl;

10 comprising: o
(al) resolution of a lactam of formula (4)

A

H.N

N
\

"R

(4)

wherein R; and V are as described fér the compound of

Y 3

formula I, by fractional crystallization of its by
15 fractional crystallization of its dibenzoyltartrate, (R)-({(-
} ~10-camphorsulfonic acid, and (D} - (-)-mandelic acid salts

to give a compound of formula {10)

v

H,N

N
\

4 A,
(10)
(b} coupling with an appropriate amino-protected amino
20 acid of formula the PgNH-CHR,-C (0) -A wherein R» is as
defined for the compound of formula I and A is an activating
‘group, fo; example -OH, -Br, or -Cl, and Pg is an amine

protecting group to give a compound of formula (11)



preferably | to 3 substituents, sel ected

As used herein, the terns bel ow have the neanings 15 indicated: | "Al kyl"
refers to nonoval ent al kyl groups preferably having from 1 1t7audyPoatar bon

atoms and nore preferably 1 to 6 carbon atons. This termis exenplified by
groups sOQHWSInet hyl, ethyl, n-propyl, iso-propyl, n-brCgryseigoobutyl, n-

20 hexyl, and the like. The term"C -C4 alkyl" refers to nongval ent al kyl

groups preferably having from!l to 4 carbon atons~ This termis
exenplified by groups such as nethyl -1ethyl, n 17 May 2005 WO 02/40451
PCT/ US01/ 27795 -13 propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, and
tert- butyl. "Substituted alky I" referg to an alkyl group, pref erably of
f rom-1to - 1.0 carbon. atons, having m1l1lto 5 5 substituents, and

al koxy, substituted al koxy, cycloal kyl, $fi tuted cycl oal kyl,
cycl oal kenyl, substituted cycl qal keffyl, acyl am no, acyl oxy, am no,
am noacyl, am noacyl oxy, cyano,- dydr oxyl, carboxyl, 10 keto,

t hi oket o, carboxyl al kyl, thi &§F, Mbsti tutéed thioal koxy, aryl,

aryl oxy, heteroaryl, heteroaryloxy, hetergtychi c, hydroxyam no,

al koxyam no, nitro, -SO alkyl, -SO substi%ute®salkyl, -SOaryl, -SO

het eroaryl, - -Q%%%l, ~d2rSulst laky e, = S02-ar yl. .. .i .

S02- het er oaryls(%an m?r%e- gﬁ’él g):%é tf%hg%u%g %%Drﬁg-x%él&%' '1-1)( stb&tiut ed
al kyl ) ama&Eompswad ofd fdivrwdyd ddi2ne, amdno- and di - het er oaryl am no, nono-
and di-heterocyclic amno, and unsymgtric di-substituted am nes having.
different substituents selected from ahksl, substituted al kyl, aryl, 20

het er oaryl andheterocyclic. "Al kylene" [feféfs to dival ent al kyl ene groups
preferably having froml to 10 carbgn a land nore preferably 1 to 6
carbon atons. This termis exsﬂplif ed

2

b

H
fo12) & R .
5 (d} coupling a eompound of formula (12) with an
appropriate compound of formula R;CX,X,-C(0)2, u;herein Ry, X,
and X; are as described for the comﬁound of formula I and 2,
is an activating group, for example —-OH, -Br, or ~Cl; or
(a2) coupling a compound of formula'(lo) with a
10~ compound of the formula RJCXﬂb—C(O)NH—CHRZ—C(O)fA wherein
Ry, Ra, X1, and X; are as defined for the compound of formula
"I and A is an activating group, for example —-OH, -Br, or
-C1. | !
As used herein, the terms below have the ﬂeanings
15 -~  indicated: ;
"Alkyl" refers to monovalent alkyl groups preferably
having from 1 to 10 carbon atoms and more prefe}ably 1to 6
carbon atoms. This term is exemplified by groubs such as
:methyl, ethyl, n-propyl, iseo-propyl, n-butyl, iso~butyl, n-
20 hexyl, and the like. | f
The term "C;-C; alkyl® refers to monovalene alkyl
groups prefe;ably having from 1 to 4 carbon atoms. This

term is exemplified by groups such as methyl, ethyl, n-




groups such as nethylene (-CH.,-) , ethylene (-CH2CH2-), the 25 propyl ene
i somers (e.g., -CH2CH2CH2- and - CH(CH3) Cl112-) and the |ikey g ";%Q&k;tuted
al kyl ene" refers to an al kyl ene group, preferably of from1 to 10 carbon
atons, hawiong/idfiesom 1 to 3 substituents sel ected from thepgrosipremssi sting
of al koxy, 30 substituted al koxy, acyl, acylam no, acyloxy, _ anino,

am noacyl, am noacyl oxy, cyano, hal ogen, hydroxyl, carboxyl.. Kketo,

t hi oket o, carboxyl al kyl, thiol, thioalkexy, substituted thioalkoxy, aryl,
het eroaryl, heterocyclic, nitro, and nono- and di-al kyl am no, nono- and di
17 May 2005 02/ 40451 PCVUSQ./ 27795 (substituted al kyl)am no,
mono- and PiPPArY | dfT&T Fo- Dokt tYdi:- HégeFH§W9haﬁPﬁo bufyhe- aBfgtert-

di - het er ogydyizc amino, and wunsymmetric di-substituted am nes having
‘different substituents- selected from al kyl , -substituted: al kyl, aryl, 5
heteroaryl and KEPStIdFhat alkydi't F65amPy tosgahadkydt BEGERd  al kyl ene

.groups i nglrederbbase o\&h@&%n?lsttlaﬁtmt lé%%%noatbﬁ% ﬁb‘ﬂ.hﬁnfr%oﬂptérg fused

to formone, or nore cycloalky o eterocyclic or heteroaryl groups

fus@d to CHEStAtRERESe §rsupr ¥Lé(bllyt§uéhsﬂh§§éité?§F§al rylegtedps 10

contain freeml the 3 ?ﬂ@dﬂéﬂ%t%hbu%Euﬁgﬁoxy"AEE%QEH%H@ rQiEééytO di val ent
al kenyl ene grou preferably having from 2 carbon atons at d nore

preferablfyflpégﬁyéar@G#S§P6N§96TWW§1PéﬁﬁVﬂs exekphrilkEedlby groups such as

et henyl engubsEREGH1, I | e So e. 2CHECHE  and
-C(CHR) CH-)Sand t he F?Egoal$%h§§t|?§ygd g? gée"gc % £§ to an '

al keny| en8"aR8a6Y 1/ pREEBCRSIALOFY . f CHRP2 tbalegearbbmdapent, bavbogyirom |
t018 SUb&btbueEh§o§%t%Pt%%r%b%§h%ﬁ%y@r0Eﬂ189“5EﬁEbQ§k8%galkoxy’

substituted alk gp | am no, “acyl oxy, i am noacyl ,
an1noacy|§%?5téyaﬁ6d Qgéhoxﬁydﬁéxﬁh,acaibaxylhetkeoerylhloketo

Carboxylah@iéro&?&gbxythh%@%&%%%cllc, hydroxyamino, alkoxyamino,
nitro, -SO0-alkyl, -SO-substituted alkyl, -SO-arvyl, -SO-
heterocaryl, -80;-alkyl, -S0,-substituted alkyl, ~SO,-aryl, -

15 S02-heteroaryl, and mono- and di-alkylamino, mono- and di-
(substituted alkyl)amino, mono- and di-arylamino, mono- and
di-hetercarylamino, mono- and-difheterocyclic amino, and
unsymmetric di-substituted amines having different
substituents selected from alkyl, substituted alkyl, arvi,

20  hetercaryl and heterocyclic.

"Alkylene® refers to divalent aikylene groups
preferably having from 1 to 10 carbon atoms and more

preferably 1 to 6 carbon atoms. This term is exemplified by

groups such as methylene (-CH:-), ethylene (-CH.CH,-), the
25 propylene isomers (e.g., -CHyCH,CH,-~ and -CH(CH;)CH,-) and
the like.

*Substituted alkylene" refers to an alkylene group,
preferably of from 1 to 10 carbon atoms, having from 1 to 3
. substituents selected from the group consisting of alkoxy,
30 substituted alkoxy, acyl, acylamlno acyloxy, amino,
~ aminoacyl, a@minoacyloxy, cyano, halogen, hydroxyl, carboxyl,
keto, thioketo, carboxylalkyl, thiol, thiocalkoxy,
substituted thiocalkoxy, aryl, heteroaryl, heterocycllc,

nitro, and mono- and di-alkylamino, mono- and di-



substituted thioal koxy, aryl, heteroaryl, heterocyclic, nitro, and nono-
and di -al kyl anmi no, nono- and d,i - (substltuted alkyl)an1no17qygpzmﬂpd

di -aryl am no, nono- and 25 di- heteroarylan1no mano- and di - heterocyclic

am no, an¥OWH8{imetric di - substituted anines having dif frereosoi277es
substituents selected fromalkyl, substituted alkyl, aryl, heteroaryl and
het erocyclic. Additionally, such substituted alkylene graups i nclude those
where 2 substituénts on the 30 al kyl engggroup are fused to formone or nore
cycl oal kyl, aryl, heterocyclic or heteroaryl groups fused to the alkyl ene

group. " I refer al. kyl ene-ary roups: preferably having from I
to 8 carbé%%%%gns Ui zkﬁﬁﬁ?péﬁé ety %ﬂ% ®ey1anome, VEP@Qf4@ﬂ%4

PCT/ USQl / ﬁi?—%terﬂ)érﬁrﬂ.@ﬂ‘hﬁot, Om&QoCaﬁﬁ@“dﬂﬁ@ﬁekﬁcﬁbﬁlé‘rﬁﬂy' e d Such
al karyl phenet and the |

u re exenplfied by_benzyl
" Al koxy" % 5&? gﬁthé gFBﬁBtEEPR?@ BElep RABIRG Ok i%&?ﬂgroups i ncl ude,
by vay of sekampkasncEobRavstent BEN. a1fyTy; PEODOKYy.ESS RIBPDXIarr DUL OXY,

tert- butogé sec- b é pent oxy, n-hexoxy, ,2 di met hyl but ox and the
|i k8. "SubStr FB?EH afR x?et?§?6¥§l%% t addt bpraklipst Fuc eﬁib%tkymtﬁﬁ"

where subalkiyutad ghkibsi snasudefl {16k aRovea 2"&&/&?& cff?feﬁé to the
group 'I-ﬁé#ﬁgene O al kyl u 10 which includes by way of exanp _

met hyl ene 47 ?rEPEOE$B)fu%?@y?%n%%@@h%&? T A LDAH)2 kY1,

n-propyl eaeyl sohePeoPE¥Y 1 { c G5B GRRECEH2LH, ut oxy
( CH2- 0- CIEQY}SI and ?%e i ke, "Al kylthioa koxy" %%rs tJhF%e gr oup
-al kyl en® 82 2P KY¥L - mh?%%ﬁ??%@hﬁe§ﬂﬁﬁhﬁﬂﬁQﬂ anﬁqﬂkkyl groups

reLbyl enobbones hexin (1 CHESEH Blacg Ll ctloxy | [ ORCRSGHD),
n- pr opyl ene- th|o | SO- ﬁropoxy CH2CH met hyl enet hi o-t - but oxy

(- CH2SC(CH) 3) & ne| kvéef%s N @nﬁl'en@f@r@nﬂmamu@ oups

preferablyr@ﬂérﬂﬁly having from 2 to 10 carbon atoms and more
preferably 2 to 6 carbon atoms. This term is exemplified by
groups such as ethenvlene (-CH=CH-), the propénylene'isomers

15 (e.g., -CH;CH=CH- and -C(CH3)=CH-) and the lik?.

"Substituted alkenylene' refers to an alkenylene group,
preferably of from 2 to 10 carbon atoms, having from 1 to 3
substituents selected from the group consisting of alkoxy,
substituted alkoxy, acyl, aéylamino, acyloxy, amino,

20 amincacyl, aminocacyloxy, cyano, halogen, hydro%yl, carboxyl,
keto, thioketo, carboxylalkyl, thiol, thiocalkoxy,
substituted thiocalkoxy, aryl, heteroaryl, hete;ocyclic,
nitro, and mono- and di-alkylamine, mono- and di-
(substituted alkyl)amino, mono- and di-arylamino, mono- and

25 di—heteroarylamino; mono- and di-heterocyclic amino, and

' unsymmetric di—substitutéd amines having diffeient
substituents selected from alkyl, substituted alkyl, arvl,
heteroaryl and heterocyclic. Additionally, such substituted

: alkylene groups include those where 2 substituénts on the
..30 alkylene group are fused to form one or more cycloalkyl,
_aryl, heterocyclic or heteroafyl groups fused to the
alkylene group. |
' "Alkaryl® refers to -alkylene-aryl groups: preferably

having from 1 to 8 carbon atoms in the alkylene meoiety and



from2 to 10 carbon atons and nore preferably 2 to 6 carbon atons and
having at least 1 and preferably from1-2 sites of alkenyh7q@€@§Mﬁptlon
Preferregﬁgb pé groups include ethenyl (-CH=CH2), n-propeny

CH2CH= V280! propenyl 25 (- C(CH3)=CH2), and the |ike. PCES8Y2 T ed
‘al kenyl I, refers to an al kenyl group as defined above having from1 to 3
substituents sel ected from the group consisting of al koxy,. substituted
al koxy, acyl, acylam no, acyl oxy, am ab5-am noacyl, am noacyl oxy, cyano,
30 hal ogen, hydroxyl, carboxyl ket o, thioketo, carboxylalkyl, t hi ol ,

LI oal KOxy OB LU SIcLDLOR! KOYs Shvbng IELSY OBLYLey eLerocuslic:
- S02- al kyl gro@pg- snbsertcempbﬂfﬂé&yﬂ:y Bendy, zleﬂénet'ﬁa;@%ﬂa%iae like.

PCT/ US(I'1/27795, - 502 - SQ2- het er oaf and_[rono. and
M - al kyl ani no, %%no anﬁeg‘??‘[f StBSTHRE WFERI k Jrj)‘%’ﬂ’n 785, - noReefgxgedi -

aryl am no, aifmmy ancupls - et Bida) Yibamae, oﬂ@ﬁamﬁnél dmetﬂg;@r OB¥Hohd,C- ani no,
and nsyrmgtr]l_,c di -supstit : uted-a nes 5 havi n%?dlf erent substituents
sel ect ed from aPRYY: TSUDRTTRUFed TRy FOxXar yFer hiebekeuyy| SeRdPHEPEY 0

cyclic. “dbignybiy I&ﬁ&ﬁéxé@,a'fﬁ%huﬁléﬂkﬁpﬁb RESKP! aRhY ERY¥I IgxErom 2 to 10
carbon atons and % referabl 2 to 6 carbon atons and haV| ng at |east |

and preferably fT ted e%lléﬂxy'l_lf%‘ffk%ytlio urRat g¥eepohsubsbibrted
al kynyl gralipglioct udeees hynyd e (e @FE Gy 1 P oRas gaféfiné%'Z%o%') and the

like. "Substituted alkynyll, refers to an al kynyl group as déefined above
having from1 t PRSI HRRfe ifef ense| b e fg-mﬁptheayﬂbh@neﬁﬂsakkyhg of

al kaxy,  suisiés ubgshaled KoKy Wlex%ﬁ%;%%%e@&% ey Mars,

am noacyl, am noacgl oxg yano, hal ogen car :
thi oketo, & t k§ hyl@lhe:@eth@qﬁroafﬁwzmm i nupedpyﬂlenal—lm)oy, aryl ,

het eroarylproﬁﬁﬁr%bmcﬂ{qqﬁ@m?s& %i]%,l?r?%}g t| tuted al kyl, -SO

aryl, -SO heteroaryl - 20 SO~ -aryl,
- SC2- het er odrRe-0- §r§§Hﬁbﬁo-afaildﬂm Jldl¥ed ami no,

"Alkylthioalkoxy" refers to the group "—aikylene~$—

is alkyl* which includes by way of example,
methylenethiomethoxy (-CH,SCH;), ethylenethiomethoxy
(~CH,CH;SCH3) , n-propylene-thio-iso-propoxy
(-CH2CH,CH,SCH(CH;) 2) , methylenethio-t-butoxy (-CH,SC(CH;)s)
and the like.

20 "Alkenyl" refers to alkenyl groups preferably having
from 2 to 10 carbon atoms and more preferably 2 to 6 carbon
atoms and having at least 1 and preferably from 1-2 sites of
a;kenyl unsaturation. Preferred alkenyl groups include
ethenyl (-CH=CH.)}, n-propenyl (-CH>CH=CH,), iso-propenyl

25 {~-C{CH;)=CH;)}, and the like.

"Substituted alkenyl" refers to an alkenyl group as
defined above having from 1 to 3 substituents selected from
the group consisting of alkoxy, substituted alkoxy, acyl,

- acylamino, acyloxy, amino, aminoacyl, aminocacyloxy, cyano,

30 halogen, hydroxyl, carboxyl,rkefo, thicketo, carboxylélkyl,

' thiol, thioalkoxy, substituted thioalkdxy, aryl, heteroaryl,
| heterocyclic, nitro, -S0-alkyl, -SO-substituted alkyl, -S0-
raryl, —805heteroaryl, -S0z-alkyl, -SOz-substituted alkyl,




nono- and di- (substituted al kyl)am no, nono- afid di- arylam no, nono- and

di heterOaryIanino mono-, and di - heterocyclic amno, and URSHAPBEdS C
substH% éed am nes having different substituents selected Trom al kyl,

25 subst i Atkyl, aryl, heteroaryl and heterocyclic. PCWI('!‘mr?éTers to .

‘'t he groups aI kyl - C(O) , Substituted alkyl-C(o)-, cycloal kyl-C(O)-

substituted cycloal kyl-C(O) -, aryl-C(O-, heteroaryl-G(0o)-.and

het erocyclic-C(O - where .alkyl, substftietuted al kyl , cycloalkyl

substituted 30 cycloal kyl, aryl, heteroaryl and het eroc]ycl ic are as defined

herein. "Agyl amgno" refen gr - re ea S
i ndependentliy hﬁ)(}r oge% teIq"oar}g’bls’t ?#gq é“%“a kya}nqu?r fk %é}%aryl , or
-het er oc: Véppe- wﬁ@deﬁn QSKbBtlsubedlaﬂkgd amlhby 2005 HﬁﬁOal40451

and heteroc cI| .are as

PCT/ USI | | Y r ter Qary

def i ned éélrze%tﬁ Am noacy?r'18 é%e}; 5°taﬁ¥ SF'&BS ReRPO) RBfh&tE each R is

|ndependémetqr@qﬁrbgenamﬂhhylandubﬁbymmbedlal&yLsuﬁéthtut%dhahghégry| or
, heteroaryl and

het d
hgtggg;c C A gé]gfsp%??ﬁeﬁug E?’%\l %n?%gﬁ%frﬁgx;’rq“eﬁéi“g lto the group

- NRC( O) ORswihvetr et wetoesdh aB«:y:B [ aﬂypenﬂeabwabydr g8@nhedbk¥kycsybstituted
al kyl, aryl mhereln al kyl;, substituted al kyl,

tero het er ogycl
aryl , heteroargﬁ' qL 5?§%§%IF3 ﬁié dEFPHEH PH@#@FﬁblyAB?Véﬂy" refers

to the griups ald«:ylmt(@ﬁon stbas i sHbesoabkyle£60X01 gyeboa' Exkb&(lol)l?l
- wherein al kyl,

aryl CXO) 51 roaryl 0 0-, _and_heterocyclic-
substltutedﬁﬁ?ﬁv} %Ey%%%%JQE eq5t 1 ﬁ%@ePEﬁF??abéﬁdfrﬁ@tér%c?étﬁé afe as
defd ned heieiryl "AYALusSE 858, t OpABEHRSAL UL LG, AT QRBLLE CALDRGYC!ic group

off from6 to 14 carbon atons having a single Ting
ethynyl (-CH=CH;), propargyl {(-CH,C=CH) and the like.

"Substituted alkynyl® refers to an alkynyi group as
defined above having from 1 to 3 substituents selected from
the group consisting of alkoxy, substituted al#oxy, acyl,

15 acylamino, acyloxy., amino, aminoacyl, aminoacyloxy, cvano,
halbgen, hydroxyl, carboxyl, keto, thioketo, carboxylalkyl,
thiol, thiocalkoxy, substituted thiocalkoxy, aryl, heteroaryl,
heterocyclic, nitro, -S0-alkyl, -SO—subStitutéd alkyl, -50-

| aryl, -SO-hetercaryl, -80;-alkyl, -SO,-substituted alkyl, -

20 S0z-aryl, -S0;-heteroaryl, and mono- and di—alkylamino,
mono- and di-{substituted alkyl)amino, mono- ahd di-
arylamino, mono- and di-heterocarylamino, mono- and di-
heterocyclic amino, and unsymmetric di-substitlited amines
having different substituents selected from alkyl,

25 substituted alkyl,-aryl,,heteroaryl and heterocyclic..

' "Acyl" refers to the groups alkyl-Cc(0)-, éubstituted
alkyl-C(0) -, cycloalkyl-C(O)-, substituted cycloalkyl-C(0)-,

aryl-C(0) -, heterocaryl-Cc(0)- and heterocyclic-C{0)- where
“alkyl, substituted alkyl, cycloalkyl, substituted

30 cycloalkyl, aryl, heteroaryi and heterocyclic are as defined
-herein. P !

"Acylamino” refers to the group ~C(0O)NRR where each R
is 1ndependently hydrogen, alkyl, substituted alkyl, aryl,
hetercaryl, or heterocyclic wherein alkyl, substituted



20 (e.g., phenyl) or multiple condensed (fused) rings (e.g., naphthyl or
anthryl) . Preferred aryls include phenyl, 1laphthyl and thembi kgas Unl ess
ot herwi se constrained by the definition for the aryl substitueht, such
aryl groulY® @&8#43dptional |y be 25 substituted with from! pgn@s@ubghltuents
selected fromthe group consisting of acyloxy, 1 to 5 and preferably 1 to
3 substituents selected fromthe group consisting of hydrﬂgy acyl ,

al kyl, al koxy, al kenyl, alkynyl, substijtyuted al kyl, substituted alkoxy,
substituted alkenyl substituted 30 al kynyl, am no, am noacyl, acyl am no,

al-karyl, on azi ao, _car hoxyl, carbox | al kvl , cyano, hal o,
nitro, ?*V%ar %@F@&ﬂﬂ d, 2B HeALyPr6YEL 18x?§€yﬁ§nﬁﬁ§lne@hloalkoxy

_substituthérehnoalkoxy, thloaryloxy, t hi ohet er oaryl oxy, -SO-al kyl,
-SO-substituted_alkyl, -SO 17 May 2005 WO 02/4114M PCT/ US(11/2779. 4,
aryl, -SO het er BRAPPacYES) rafieye, tDsG@eseﬁstlpt abiBg () BywherSOEaahYR

- soz het eﬁ@aﬁMBepéhﬂﬁﬁ'tQﬂ;eh@rﬁrogEﬁno al?&g 'tE)éL@E!i”Qlk&I?”O'
%substétuted al kyl )am no, nono- i-ar y anlno nono~
et er odf FrSﬁFﬁé ﬁﬁnbﬁt&ﬁécapll§ Wb?@ﬁ@@y@ﬂkylansnbstahdte@synnetr|c

d| substlémk§g agkggs hgkgubggYQ|5F@rggEﬁ§Bg Eh&geg%g gglge%ﬁ% rontalkyl

substltuted aIkyI aryl, heteroary ete ocyclrc, and i ke.
Pref er r ed®€%E®%R} t uent s i ncl ude aIkyI al koxy, halo cyano, nltro

trihal t hyl I I-O-
Ly nal omet 1 BAnl BL0BbKGXY c} e AUl DAY GLELET Skl 15r e o
substit ut®dis. h@§?99n@ﬁp§1HShHﬁSOQGBfIﬂbhythBﬂbstfb@b@& yakky) "afﬁiﬁrs to
t o Kk d d
CE0 O o\ Pt SR R IV bl naDELS. §i¥¥ WEéraf%fei$% aggggiﬁug% bon at ons

"Cycloal kyl " ‘refers'to cyclTc a groups
havi ng a 3thrgle %yfltchetﬁgoarylnahﬁlbéEerﬁopdEﬂeeﬂrél@@Sdefiﬁédmhng f used,
bri dged %ﬁ@iro bicyclic or multicyclic conpounds. Such chloalkyl

groups include _
"Acyloxy" refers to the groups alkyl-C(0)0-,

substituted alkyl-C{0)}0O-, cycloalkyl-C(0)0-, aryl-C(0)0O-,
15‘ heteroaryl-C(O)O—,'and heterocyclic-C(0)0- wherein alkyl,
substituted alkyl, cycloalkyl, arvi, héteroaryl, and
heterocyclic are as defined hereih.
"Aryl" refers to an unsaturated aromatic cérbocyclic
group of from 6 to 14 carbon atoms having a single ring
20 (e.g., phenyl) or multiple condensed (fused) rings {(e.g.,
naphthyl or anthryl). Preferred aryls include phenyl,
naphthyl and the like.
_ Unless otherwise constrained by the definition for the
aryl substituent, such aryl groups can optionally be
25 substituted with from 1 to 5 substituents selected from the
group consisting of acyloxy, 1 to 5 and preferably 1 to 3
.substituents selected from the group consisting of hydroxy,
acyl, alkyl, alkoxy, alkenyl, alkynyl, substituted alkyl,
“substituted alkoxy, substituted alkenyl, substituted
30 _alkynyl, amino, aminoacyl, acylaﬁino, alkaryl, aryl,
aryloxy, azido, carboxyl, carboxylalkyl, cyano, halo, nitro,
heteroaryl, heterocyclic, aminoacyloxy, oxyacylamino,
thioalkoxy, substituted thiocalkoxy, thioarvyloxy,
thioheterqaryloxy, -50-alkyl, -SO-substituted alkyl, -S0O-



by way of exanple, single ring structures such as 20 cycl opropyl,

cycl obutyl, cyclopentyl, cyclooctyl, and the |Ilike, or mul 4i;ghs, % m@
structures such as ada~ antanyl and the like. . "Substltuted cycloal kyl I,
refers toWQ®¥ W& | kyl groups having from1 to 5 (prefermti/ysi/ms3)

‘substit!uents selected 25 fromthe group consisting of hydroxy, acyl,

acyl ox-y, alkyl, substituted al kyl, al koxy, substituted aLKQxy - al kenyl,
substituted alkenyl, al kynyl , substituﬁgﬂ.alkynyl am ng, am noacyl,
al karyl, aryl, aryloxy, ket o, thioketo, carboxyl, carboéxylalkyl, cyano,

hal o, nitr het 0 : thloalk substit uted thioal koxy,
trlhaloneﬁ%y' g% %éﬁ% RGP yl“Cy§ ?%EK}PI” PéT%?%SF%t%E%@iéléY&enyl

groups ofSthearyA t 058,-aasthorbatans heaHoRe Shit0] Gnsy&l i gndi§g-and at

| east one aﬂgnt of internal unsaturation. Exanples of suitable 17 May 2005 -
VO 02/ 404517 B8/ 3PPe- 5and19116>l§|'16>§|tﬁ§hwedgrad@spfsl mémme merm- iared ance,

cycl obut - Zieaytyll antyiel, OR@RAL= 328AY bi - @é%%%try% toﬂ
"SUEStItthge§YC|O |. kenyl™ refers to cycl oal keny groups aV|ng ron1| to 5 -

sub3dtitue Qrgctdd F@éﬁpthéndSUQﬁHWﬂe@§ﬁ§l§@rﬁ@b@¢ledEmkymnxngﬁ
acyl oxy, Bkkihg d%@l@é&bhut gqbgkkxhen@lskggiecwasff'ﬁo% &dskoxy. al kenyl ,

substltuted al ken yl, substitute , amno; " ‘am noacyl ,
al karyl , FtléPéﬁéx?lkE&rbéxylf k@t@rOﬁwvékend het@rbawyildlcky landyano,

hal o, nlttﬁe mﬁkﬁr03?¥Efe£9é8agﬁﬂé¥1tﬁgﬂg bih Wied Hﬁlﬁal@ﬁé%?%’ chloro

trlhaloneth | and the ik og en refers
bromo andha; Bdocﬁﬁﬁopréﬂérablyrlbaépmhehyibuend thichll@&pay." Heteroaryl"

refers to an arggggbgycagggéyglﬁg g£8u§r8Lﬁ|%Engé t08£§3ﬁ%L %&iato and 1

to 4 heteroatons Selected om oxyg
*| east on8YPHRgis(af dhéivefisanove ihahudhagr bpg)onkilessubkherwitse

constralnggy@yggggpgeggnéiggndéginégeabheteroaryl substituent, such
heteroaryl groups ca

"Carboxyalkyl® refers to the group "-C{0)0alkyl" where
alkyl is as defined above.

15 "Cycloalkyl"” refers to cyclic alkyl groups of from 3 to
12 carbon atoms having a single cyclic riﬁg or multiple
condensed rings, including fused; bridged and |spiro bicyclic
or multicyclic cgmpounds. Such cycloalkyl gr&ups include,
by way of example, single ring structures such as

20 cyclopropyl, cyclobutyl, cyclopentyl, cyclooctyl, and the
like, or multiple ring structures such as adaﬁantanyl, and
the like.

"Substituted cycloalkyl" referg to cycloalkyl groups
hav1ng from 1 to 5 (preferably 1 to 3) substltuents selected

25 from the group consisting of hydroxy, acyl, acyloxy, élkyl,
substituted alle, alkoxy, substituted alkoxy, alkenyl,
substituted alkenyl, alkynyl, substituted alenyl, amino,
aminoacyl, alkaryl, aryl, aryloxy, keto, thioketo, carboxyl,

‘ carboxylalkyl, cyanc, halo, nitro, heteroaryl, thioalkoxy,
30 substituted thioalkoxy, trihalométhyl and. the like.
"Cycloalkenyl® refers to cyclic alkenyl éroups of from
_4 to B carbon atoms having a single cyclic ring'ahd at least

one point of internal unsaturation. Examples of suitable



optionally substituted with 1 to 5 substituents selected 20 fromthe group
consi sting of alkyl, substituted al kyl, alkoxy, substitutqd1@g¢gnﬁg, aryl,
aryl oxy, halo, nitro, heteroaryl, thiol, thioal koxy, substituted

t hi oal koxWO ¥H#itdar yl oxy, trihal onethyl and the |ike. Suchldratsroanyl
‘groups can have a single ring (e.g., pyridyl or furyl) or 25 nultiple

condensed rings (e.g., indolizinyl or benzothienyl), including fused,
bridged and Spiro bicyclic or nulticyglg.c compounds. Prefe~rred
heteroaryl s include pyridyl, pyrrolyl and furyl. "Heterocycle" or

"het erocycl i g refers to a rmnoval ent 30 saturated or unsaturated group

having a sT ST o 9T MBSt i1B1Cd UShd difded nStagse i waIidit fArsemy ) br i dged

-and’ Spi r o cyd XapEnte Pleryl t |cg,36qlochtagrné9w1d%nd1acyé1g_lf]{eom 1 to 15 carbon
atons and fron11 to 4 hetero atons sel ected.from nitrogen, sulfur or

oxygen within t'Rstiguted mrgloedsemyd” oz/ezf@zr@ .t.OP@;F/c@Jsal/mmu -20
.Unl ess ot hafdbpe HeRASHL @880 10Y. ot Be s t'l't%l'e?ﬁ 1%*&%%&‘3%“?%0' i C

substituent, such heteéerocyclic groups can opti onal fted with I
to B substdHAhCOnSEIsEdnesd off hyfrone gﬁ@wﬁ—c@nyﬂgkwngad&ydlkyl substituted

Ay, 5 byt tiighed Ay, b, Mloxs g o,

heteroaryl thiol, thioa stltute I 0al ' KoXY; oxy
tr|haIoneﬁﬁ%ﬁtléﬁﬁeﬁh@lkﬁhﬂl Saéhyneﬂerswyskntutgdoaﬂkym&a hamegﬁ>S|ngIe

T ik o e R i R
het er ocyclogg: lhé&wﬂoacyhso i hellodenibub, aheta@bakynlteﬁﬂaalmu@ﬁole

RS MR, RGOS, DU D8RI AT P e
|squ|noI|ne, qHaﬂowlne,"hhlbgéarlreferaeto fluoro, chloro, bromo and
iodo and preferably is either fluoro or chloro.

“Héteroaryl" refers to an aromatic carbocyclic group of
from 1 to 15 carbon atoms and 1 to 4 hetercatoms selected

15 from oxygen, nitrogen and sulfur w1th1n at ‘least one ring
(1f there is more than one ring).

Unless otherwise constralned by the definition for the
heterocaryl substituent, such heteroaryl'groups'can be
optionally substituted with 1 to 5 substituents selected

20 from the group consisting of alkyl, substituted alkyl,
alkoxy, substituted alkoxy, aryl, aryloxy, haleo, nitro,
heteroaryl, thiol, thicalkoxy, substituted thiocalkoxy,
thioaryloxy, trihalomethyl and the like. Such heteroaryl
groups can have a single ring (e.g., pyridyl or furvl) or

25 multiple condensed rings (e.g., indolizinyl or
benzothienyl), including fused, bridged and spiro biéyclic
or multicyclic compounds. Preferred heterocaryls include
pyridyl, pyrrolyl and furyl.

"Heterocycle" or “heterocyc;ic“ refers to a monovalent

30 _ saturated or unsaturated group having a single ring of
multiple coﬂaensed rings, including fused, bridged and spiro

lblCYCllC or multicyclic compounds, hav1ng from 1 to 1S
carbon atoms and from 1 to 4 hetero atoms selected .from

nitrogen, sulfqr or oxXygen within the ring.



naphthylpyrrdrne qui noxal i ne, qui nazoline, cinnoline, pteridine,
carbazol e, carboline, phenanthridine, acridine, phenanthrc#ﬂwg@zoos

i sot hi azQ{&4,RNgnazi ne, isoxazole, phenoxazine, phenothiazin )

i ni dazol i'di ne, i m dazol i ne, 20 pi peridine, piperazine, |nﬁ8VPﬁQQT”3

‘nor phol i no, piperidinyl, tetrahydrofuranyl, and the Iuke as well as

N- al koxy-ni trogen containing het erocycl es. "Oxyacyl amino”_refers to the
group -OC(O NRR where each R is indep2fdently hydrogen, alkyl, substituted
al kyl, aryl, 25 heteroaryl, or heterocyclic wherein alkyl, substi t ut ed

alkyl. aryl. r@ﬁf&@@faéhéfﬁ%ﬁét8P§E¥§Ekﬁe g a%hgeﬁéﬁfﬂltESEEtoFkEﬁQ'gg"

refers to the grou | oal koxyn re er tot roup -$S-
" Subst it ﬁ%%exwwa{k@wasteteestt osthb gebepoeﬁelsubgroupsedaar kyl

" Thi oaryl éﬂt ryl eLn t he yp s as
defi ned é%%%%§?%r I n Qti?&g%élﬁftﬁs%bgé %m?e% VeﬁFguﬁéiﬁgg 6%def i ned
above. 17Emamy QER)‘:‘QIM@ M@ﬂﬂﬂﬂﬁlﬂg%ﬁﬂ &JmﬂiZ?g@BStiEﬂt d:‘ﬂeaaa]’cgaryl oxy" i
refers to{1he gr t.ero y wherel the et eroar group is as

T i dgﬁg’g“tg é‘“?"r’ﬂ s%ﬁ ’;‘Eﬁfyrﬁ1 iBu lEEOal so defined

defi ned above i'nc i ona
above. | heftoontlar tmm:]e.ssthﬂmmcmt sStz]taetptese@ttﬁmayenkypns provi de

nmet hods f.qr. d of f r mul 4)_as described in Schenes | and

2. In the éﬁﬁﬁéggEEI 9? it%% t“él(l f%%s OPRERWSESTAGYERt®d, are

as pr evrgjusig/s aefri ﬂmifean—:d stiﬁlg}:@a:gﬁmg SoRrfu Vel h1 &nevhdanded apprgsi at ed in

the art. PrefS IHahe erocﬁkflcs include morpholino, plperldlnyl and

10 the like. |

Examples of nitrogen heterocyeles and heteroaryls

include, but are not limited to, pyrrole, imidazole,
pyrazole, pyridine, pyrazine, pyrimidine, pyridazine,
indolizine, isoindole, indole, indazole, purine,

15 quinolizine, isoquinoline, quinoline,.phthalagine,
naphthylpyridine, quinoxaline, quinazoline, cinnoline,
pteridine, carbazole, carboline, rhenanthridine, acridine,
phenanthroline, isothiazole, pheﬁazine, isoxazole,
rhenoxazine, phenothiazine, imidazolidine, imidazoline,

20 piperidine, piperazine, indoline, morpholino, ﬁiperidinyl,
tetrahydrofuranyl, and the like as well as N—élkoxy—nitrogen
containing heterocycles.

"Oxyacylamino" refers to the group -OC(0)NRR where each
| R is independently hydrogen, alkyl, substituted alkyl, aryl,
25 heteroaryl, or heterocyclic wherein alkyl, substituted

alkyl, aryl, heteroaryl end heterocyclic are ée defined
herein.

"Thiol" refers to the group -SH.

"Thiocalkoxy" refers to the group -S- alkyi
30 "Substituted thloalkoxy“ refers to the group -8-

substituted alkyl.

"Thiocaryloxy* refers to the group aryl-S- wherein the
aryl group is as defined above including optionally

substltuted aryl groups also defined above.



RC) Q -\ HNNR H_ R3/NH2) R-02C step 2 R402C-' H N step 3 N

P2NHN ?N\ O RO R3 10 (4) (3) In Scheme 1, step 1, an W@;%{@ate N
al kyl phenet hyl am ne of fornmula (1) is acylated with a suitab

bi sal koxywardaamysh acet ate transfer reagent to give a is cpopgsngras formul a
(2). An appropriate N al kyl phenet hyl am ne of formula (1) is_one in which V
and R3 are as desired in the final product of fornula I. Sd?ﬁ N-

al kyl phenet hyl am nes are readily prepargd by the reaction of a 2-brono or

2-chl or oet hyl benzene, under conditions well 20 known and appreciated in the

art, with an anine of-the fornula H2N- R3. A suitable
bi sal ko- - . cycar BERATAEEHEYT7 IRRPTR0GS YO GFPEBAbeteCPPYSdTP27795 - 22

transfer rgrgRAh itheOMRdd¥oMihah JRburs 16l =64 d%lfliylleda%ovfer %%flﬁ@n%
‘blsalkoxycarbonylacetylEgélup to the conpound of fornula , such as,

bi sal koxy tad esh @r i SEOKERy @&r BRI Q@étlﬂedcﬁb@medes (See
Ben- | shai, Tetxba@%@rt%uﬂ% pé’c%%e%é.o b3 hoben tEO neX @ls@nan appropri ate

'N-alkylphene hyl am ne of fornula (1) is contacted with a suitable
bi sal koxyé&ﬁl@@ﬁw&@eﬁr@‘fa&ed meghgidse f9rc e ned aopomomkiaof( Zprmglsh

coupling @3chl0RR %S HRIMBN Shdil hig Jaozsypﬁh%ﬂ s Al unbgbl,e et hods
used therein can enpl oyed. exanpl e known coupli ng” reagents
such as @all subst.ltuents, unless otherwise indicated, are as

previously defined and all reagents are well known and
appreciated in the art.

v Scheme 1
step 1
D @)
Fi,,OzC\ N\
(1) HN\ ﬁ R:3
R, A9
R0,C
lstep 2
\Y v .
. ) ————— R,0.C
HN step 3 42‘\” N
‘ N
\ \
: o R, . > ]
10 | 4) (3)

In Scheme 1, step 1, an appropriate N-
alkylphenethylamine of formula (1) is acylated with a
' suitable bisalkoxycarbonylacetate transfer reagen£ to give a
15 compound of formula (2). An appropriate N-
:'alkylphenethylamine of formula (1) is one in which V and R;
~ are as desifed in the final product of formula I. Such N-
alkylphenethylamines are readily prepared by the reaction of
~a 2-bromo or 2~chlorocethylbenzene, under conditions well
20 ‘known and appreciated in the art, with an amine of -the

formula H;N-R;. A suitable bisalkoxycarbonylacetate'



carbodiimdes with or without the use of well known additives such as

N- hydr oxysucci ni nmi de, 1- hydroxybenzotriazole, etc. can be-gq@gbggbs '
facilitate this 15 acylation. Such coupling reactions often use a suitable
base to s¥QVBH§Ethe acid generated during the reaction. PSETYSBREYBases
include, by way of exanple, triethylamne, N, N-diisopropylethylanine,

N- et hyl nor phol i ne~and the like. The reaction is convehtiqnally conducted
in an inert aprotic 20 polar diluent s@eh as di nethyl for mam de, nethyl ene
chloride, <chloroform acetonitrile, tetrahydrofuran and the |ike.

TypicaIIyE %%gc&% eﬁ%‘é%{Q%ﬁ?eg”%¢3ﬁ¥f?p2§%3 ur sgﬁé%rfro about OCto

about 60 typlca hours. Upon
reaction cmwpbéEmana t&asamkqmymwmﬂbmyﬂah@mwul@r@ﬁblub HeRO\RIngsbund

by. conven |nclud|ng extraction, pre i pitation,

chr omat ogﬁO (S'it'l b AsuPAsed xé’ﬁ'?ﬂb 36 &t 9hend ke.

Al ternati b&ls)ﬁlkb&&c@)t&miﬁac@ty&p@hQ@rﬁl@"e% @Ieléyla@&eri%mw am ne of _
forgula ( is_.caontacted with a 30 suitable hlsalkoxycarbonylacetyl

chl 8ri de iééfﬂ@—§~88np d 2361 48 rdP&7¢2). Such acid chlorides are readily
prepared fronFbhe e&@iATN0RE RGrAGHIS sy REIeds p\Pﬁ‘eln'e% rithd R art,

such as b% the_action of phosphorous trichloride, phosphorous oxychlorlde
phosphor o SXPEfadhl . df gontamtesy Witk enEuditableor oxal yl - chloride, with
or Wi t houbiaaskaklcampm,1héehay 4e9s t\éOgQ%Je4Q4%%S%H§0Uf27f%%§au1a23 of
dlnethylfornan1de in an_inert solvent sucCh as, uene, | 'ene

chl ori de, (80 -chFBEbf SPMPIARS: ERELAPSeSTEf cprr@@rl alﬁ!ol?ﬁp@l@@! c The
eant on konk}Beal bhaCaunkedcaul xbehoRs AsBaPeRkodiaf chmpd anging from |
hour to 24 hgurs he acid | ori de_can be isolated and purlfled or can
often be GERIYEFrecEPY, eﬁﬁEplﬁs Wﬁﬂ@thPWW|Fﬁéﬁﬂlpgorﬁﬁgéﬁtén&Mﬂh as

carbodiimides with or without the use of well known

additives such as N-hydroxysuccinimide, 1-
hydroxybenzotriazole, etc. can be used to facilitate this
15 acylation. Such coupling reactions often use a suitable
base to scavenge the acid generated during the reaction.
Suitable bases include, by way of example, triethylamine,
N,N-diisopropylethylamine, N-methylmorpholine’ and the like.
The reaction is conventionally conducted in an inert aprotic
20 polar diluent such as dimethylformamide, methylene chloride,
chloroform, acetonitrile, tetrahydrofuran and the like.
Typically the reaction is carried out at températures of
from about 0°C to about 60°C and typically reéuire from
about 1 to about 24 hours. Upon reaction com%letion, the
25 product of formula (2) is recovered by conventional methods
including extraction, precipitation, chromatography,
filtration, trituration, crystallization and the like.
| Alternatively, for example, an appropriaEe N-
alkylphenethylamine of formula (1) is contacted with a
30 " ‘suitable bisalkoxycarbonylacetyl‘chloride to give a compound
of formula (2). Such acid chlorides are readily prepared
from the cofresponding acids by methods well known in the
‘art, such as by the action of phosphorous trichlofide,
phosphorous oxychloride, phosphorous pentachloride, thionyl

35 chloride,_or oxalyl chloride, with or without a small amount



purification. Such acylation reactions generally use a suitable base to
scavenge the acid generated during the reaction. Suitable1bq?§§ é¢§lude,
by way of exanple, 10 pyridin6, triethylamne, N, NNdiisopropy et% am ne,

N- met hyl N ptetine and the like. The reaction is convenpiconabi/yrgonduct ed
in an inert aprotic polar diluent such as nethylene chloride, chloroform
tetrahydrofuran and the like. Typically the reaction is carried out at 15
tenperatures of fromabout -20'C to ahgyt 80'C and typically require from
about 1 to about 24 hours. Upon reaction conpletion, the product of

formul a (ng |£ retﬁfve ed by _ conventiqgnal nethods i ncl udi ng extraction,
preci pi tatiom, &ﬁ%FHEWﬁﬁﬁy Yy B dTREE, SCAVERtatuSH, a@ny§@é@ﬁmﬁat|on
and” 20 tmEﬂhyﬁandltﬂidﬂﬂ&éJ4m§&ﬁﬂorbfo%nﬁo6E0E@ﬁp%EaEﬁ&@%l%f(%k

cyclized t Sl nmpound of formula ( For_ exanpl e, _a conmpound of
formula (59 st gooaqoa{gt edlyﬂﬁn TRPQE L LS s‘i?é‘i’llca%l]tﬁf | 3%+ P RENERY F oni C

_ac: d or d25>951,ﬂddjrqi tamedra'ﬂgdrﬂ’ge&(i‘bmn E&u&ymbcaul Yotk i e@h@uhlciigl ng Ejhet
sel ecte n the.reagtants are_'initially mxed a
terrp%gr at u?'gis%olﬁ%f T oc'%rﬁ%a\lé%utmo}é‘% %Ia §b8&? 1IaRE QhdCPReRE&FPOREdYSEMar m t o
t enper at urdeléfetﬁtla/bomhaé}nblsenwm&anper attbheutoiabduti6f* EndFhe cyclization
reaction t I K I L b bout hour s, upon

P IPARIAGRIY, Q! %g?% ?bﬁ QHEFégfég §enera§$¥r88 :

reaction conpl etion, the pro or mu STrec
convent i o GBS0 § Sien Eou gAY cager bei anidppenepatedi durlngchherrat ogr aphy,

f|ItratlOﬁeahkhbﬁratBﬂﬁtaﬁﬂésbékéhzéhbﬂﬂdénd tQQ lb%eexéépwgy 2005 WO
02/%04M PCPUS%%/Z?? §4 n Schene 1, % conpoun formula (3)
depr oP&Et: riethylambBEndNoN- ﬂb%ﬁﬂPéOPn;EthhéamenevaN-of such

alkoxycarm@ﬂhwlmmrphomﬁﬁbeahanghegn@ues | shwelbakpouwp @8d appreciated in
ngdg;; Ggghv%ﬁ%”8h311§ gggduc£0560t| E%gggsaﬁgogigrpglgg gygﬁggils t
such as methylene chloride, chloroform, tetrahydrofuran and
the like. Typically the reaction is carried ocut at
15 temperatures of from about -20°C to about 80°C and typically
require from about 1 to about 24 hours. Upon reaction
completion, the product of formula (2) is recovered by
conventional methods including extraction, Precipitation,
chromatography, filtration{ trituration, crystallization and
20 the like.
In Scheme 1, step 2, a compound of formula (2) is
cyclized to give a compound of formula (3).
. For example, a compound of formula (2) is contacted
with a acid, such as trifluoromethanesulfonic acid or

25 sulfuric acid. The reaction is typically carried out using

the selected acid as a solvent. Typically the reactants are
initially mixed at temperatures of from about -20°C to about
0°C and then allowed to warm to temperatures of about

:_ambient temperature to about 60°C. The cyclization réaction
30 typically require from about 12 td about 72 hours. Upon
‘reaction completion, the product of formula (2} is recovered
by conventional methods including extraction, precipitation,
-chromatography, filtration, trituration, crystallization and
the like. | |



Ist and 2'd Editions, Wley- Interscience) and |len-1shai, Tetrahedron, 43,
439-450 (1987). Scheme 2 VV step | RO RORO A2 0 01R3paydds N R

(7) H(6) | st ep2 VV HJ, Nstep 3N NO O R3 (9) step 4 vV H2N
2N\ 0 RWO@445110 I n Schene 2, step 1, an appropri at e ‘pheopus@eetdsc acid
‘derivative of fornmula (5) is coupl-ed with an appropriate acetal of formula
(6) to give a conpound of fornmula (7). An 17 May 2005 WO.Q27Z4(Wh |

PCT/ US01/ 27795 -25 appropriate phenyl,acetic acid derivative of formula
(5) is one in which Vis as desired |n the final product of forrmula | and
A2 is an activated_group, for exanple, - -Cl, or - Br. An appropriate
acetal of fornf Zchems ﬁdsﬁﬁﬁ?|3v\ﬂMQQﬂRQPEﬁ|@fa§0n@§l&e&3bnlshe fina

product @egreivadtad NGRR IS @mpound of formula (4).

The removal of such alkoxycarbonyl amine protecting

groups is well known and appreciated in.the art. For exémple

5 see, Protecting Groups in Qrganic Svnthesig, fheodora Greene
(1¥ and 2™ Editions, Wiley-Interscience) and Ben-Ishai,
Tetrahedron, 43, 439-450 (1987).

' Scheme 2
v v
step 1
RO
Ay _
o RO
(5) N—R,
H
(6)
v
U rrrrr—
Ha \ step 3
“a,
N
. N
\ »
0 R,
(9) \\i%ep 4
' v
|
HN y
\ .
o Ry
(4)
~ |
10 o In Scheme 2, step 1, an appropriate rhenyl acetic acid

derivative of formula (5) is coupled with an appropriate

. acetal of formula (6) to give a compound of formuia-(?). An



Cl-C4 al kyl. Such coupling reactions are common in peptide synthesis and
synthetic nethods used therein can be enpl oyed as are desci7ifpggodgs Schene
1, step 1. Also, the coupling depicted in Schene 2, step 2, can be 10
carried oWDHEEr Schotten-Baunmann conditions -using an i Hysinatiode of
appropriate phenyl acetic acid of forrmula (5) and an appropriate acetal of
formula (6) in a mxed solvent, such as, nethyl t-butyl eth&F, ethyl
acetate, tetrahydrofuran, acetone orqﬁlethyl et her and water. Such 15
reaction are carried out using a swtaB e base, such as sodi um hydroxi de,
pot assi um hﬁdrom de, sodi um carbonate, . potassium carbonate, sodium
bi car bonafBPLBPT Bt &sBPERYbAEREBENAERY Fppivabiyet pé femeeian(3s B3irred
Jor agitatede Yhg@hously 28dakSqeas r@diguUEnLat fEﬁHPe?ﬁB&ﬁéﬁ 9% ﬂ%ﬁ%out 20
-200C to about 80 C and typically require_from abou out ours.
Upon reactli 8R cﬁhp}%t%rﬁc'%h‘éa'%ﬁ%cm&ulbf f@%r%ﬁ@%@) & r edQverad by
.conventi ogal nggh r n ragt e i §at raphy,
filtration, tr|tﬁ?%t?gﬁhag$ygfgﬁ%}z§flgﬁggﬁ étﬁgpl E bﬂ%SI?Qh%ﬁﬁgﬁg
step 2, aléoﬁfﬁo‘éﬁaléﬁdf érntiha {pailspregertzed forguixe i swhpRwuns of
forrrul a ( S cycld zat i t car such as
ul furic g%:lcc:i‘1 ldL%ﬁl:pllcal ly t CQ’[& igi% 5;9;@%_- aglst %erres%:g\rlr@%%l &Hlﬁeﬁgﬁg?a t he
reactlon E¥TEREP édandtSHnthehp@rm¢UMQ@Soﬁse@ fhene#bockn - HﬁXHﬁpkbyﬁmbut

150' C andagygfgaaggcfde_ggarenfggﬂé Ut st of0qabout 24 hours. Upon reaction
conpl etion, the product of formu 8% 'S recovered by convent i onal
met hods i ncl u%l*%‘a e?{l?aﬁ"t"il}é%m@)r‘é%ﬁ’w ot bn, Sehepaat ogﬁ*%@ﬂnfl q‘ari thﬂat i on,

triburati oarrtedsoat | tﬂ@ér Oﬁcﬁ@dtéﬁlesémkﬁnn 1501'5@1’1:291@55 ¥R P
PCT/ USO/I%ZZlde o 26 in egeaéﬂ oung of for rruI a
under goes an ani 4 ??%’ﬁ%?’é?‘a ?%lt%cf;?%'é uhertia £y (9) I n
Schene 2 am appreprbatésadepaltefl. i&ualla (6) in a mixed solvent,
such as, methyl t-butyl ether, ethyl acetate,
tetrahydrofuran, acetone, or diethyl ether and water. Such
15 reaction are carried out using a suitable base, such as
sodium hydroxide, potassium hydroxide, sodium carbonate,
potassium carbonate, sodium -bicarbonate, or potassium
bicarbonate. Typically the reaction is stirred or agitated

vigorously and is carried out at temperatures of from about

20 -20°C to about 80°C and typically require from about 1 to
about 24 hours. Upon reaction completion, the product of
formula (7) is recovered by conventional methods including
extraction, precipitation, chromatography, filtration,
trituration, crystallization and the like.

25 In Scheme 2, step 2, a compound of formula (7} is
cyclized to give a compound of formula (8). Such
oyclization reactions are carried out in a acid, such as
sulfuric acid. Typically the acid is used as the solvent.

. In general, the reaction is carried out at temperatures of

.30 from about -20°C to about 150°C and typically redquire from
“about 1 to about 24 hours. Upon reaction completion, the
- product of formula (8) is recovered by conveneional methods
‘including extraction, precipitation, chromatography,
filtration, trituration, crystallization and the like.



oxi mation. are acconplished by contacting the enalate of a 5 conpound of
formula (8) with an oxine transfer reagents, such as an al #hiapbbdd te
ester. The enolate of a conpound of fornula (8) can be prepared by
reacting WE0%@Hound of fornula (8) with a suitable basectaumi 2685
potassiumt- butoxide, |ithiumdiisopropylanmide, |ithium10
hexanet hyl di si | azi de, sodi um hexanet hyl di sil azi de, potassium
hexanet hyl di si | azi de, and the |ike. Suclg.oximnations are exenplified by
Weel er, et al., Organic Syntheses, Coll. Vol. VI, p. 840 which describes
the reaction of_j I itritewth a ketone to prepafe the desired

& Ca}%%“? g"t Vi y S SFRerhes Formadieydi®), such as

oxi me. The 15 réacti
t et r ahydr ofngeangiods ayenetiale tdig IFRAC et tisr A iRFeOW RinpdEPeyAat ures

of from aky 000G\t O 0 500C.and tynpicall require fromabout | to
about 24 hoq%trrnél?%p%n) T egg iLgoCr]i'leérbe 1 &4 ,lmtai%%‘r %%ﬂpdfl‘:tf?@r-rmlsélq%) is

r ecover ed SBEMaZQ ogb e td arvaip Inetiedd v rohitdiotd rex thacknenater @& i t ati on,
chr gmat 0gLa| f4 14 ' trigtu kon, crystallization and the |ike.

Al t er nat el yaﬁé&gg arf:r gfnﬁir(r?lﬂeh]ﬁr a(r?gf é’%ﬁ%&& Sh "BERSIELoREPIERES t hr ough
the azi deSUSR &Fi @& @dkWie idmite kpte2S t Mhe emcflace of theospehaie of a
conmpound efF frermhia: ) Qi R ' t fer.r.eagent, such a

t ol uenesul fonéh ﬁ%l d({esg_and tr%iei_g’g%?g%%jbéﬁg%ﬁglg&ﬁsgngggafioﬁ@?ug%cF?fr eaction
are exenpfPFMBdai f 8y aridh & syftable hasechsmch Sscpotass2umOti- 4030

(1990) 41. bithext@act Nk Hisnt ¥R eBpbkYrGakmkad 391 @4t ,in & sol vent, such as
ral,, the _reaction is carrred dut at tenperatures

tejypahydrofuran, . | en : 1S .
ofi?ron1ag%%?m?EaggdgF&ﬁgﬁ&gﬁ'SSQé?Hﬁdhﬁﬁﬁmééhy}diéa&ﬁﬁédevonpabsaﬁum to
about 24 hésamethypdisidaetiden eadpkaki 0nket he Qﬁ@HUSkiﬂinQQEHHEaaFQ)
havi ng an.2zi.4¢; knste oxi s recovered by 35 conventional nethods
i ncl udi n eex??%%??%ﬁ,% r@%ﬁ%ﬁ?gtigﬁ,ai7’wé§g§66€ S%@Fb??ﬂ@45@011-
PCTIUS( 11 9#79§I+ZP— Shfonawbgrhplysctibesathenrebttion abt 0ODsoamyl
CrySta|||ﬂﬁttQBeaQ§th a ketone to prepare the desired qxime. The

15 reaction is typically carried out in a solvent, such as

tetrahydrofuran. 1In general, the reaction is carried out at

temperatures of from about -20°C to about 50°C and tvpically

require from about 1 to about 24 hours. Uponlreaction

completion, the product of formula (8) is recovered by

20 conventional methods including extraction, precipitation,
chromatography, filtration, trituration, crystallization and
the like. ' |

~Alternately, such an amine transfer reacéion can be
accomplished through the azide. An azide can be formed by
25 the reaction of the enolate of a compound of formula {8)
with an azide transfer reagent, such as toluenesulfonyl
azide and triisopropylbenzenesulfonyl azide. fSuch reaction
are exemplified in Evans, et al., J. Am. Chem.: Soc.,.
112:4011-4030 (1990)41. The reaction is typically carried

30 :out in a solvent, such as tetrahydrofuran. In general, the
reaction is carried out at temperatures of from about ;20°C
to about 50°C and typically require from about 1 to about 24
hours. Upon reaction completion, the product ‘of formula (8)

having an azide instead of an oxime is recovered by.
i

35 | conventional methods including extraction, precipitation, .

b



the like. As depicted in Scheme 2, step 4, an oxinme is reduced to the
conpound of fornmula (4) Such -reductions are 5 acconplisheq7qMa§§ ment

wi th hydrogen and a suitable  catalyst, such as Raney-nickel or" palladi um
cat al Wwel@egegych as pal l adium on-carbon- The reaction is typically carried
out in aﬁgéﬁﬂent, such as tetrahydrofuran, ethyl acetat%?r%g“”?ﬁﬁ%r

al cohol s, such as nethanol, ethanol, and isopropanol, acetji¢ acid, water,
aqueous ammonia, and the like, and m xtures thereof- The reaction
generally carried out at hydrogen pressures rangi ng from atnospheric
pressure to about 600 psi (4137 kPa)- in general, the reaction is carried

out athtrenpenagtrampes, ,off fromahen! 200€ut-acabout 4,100, G and typicald y
—reqU|Egefrg?Eabout 1 to about 24 hours. Upon reaction conpletion,. the

pr oduct o# ormula (4) is recovered by conventional nethods including
extracti onAs peedicicdatirorsclohionat ogeaphy, f ikt adiinD, 1 & riLyRaLoN,

cryst all ikzat | t Iike., -Al't ately,, where the anmine is transferred
vi a agb g?%dg?&P%gggEﬁEJ%ﬁﬁﬂﬁi%SF%Bduc%éFhsﬁgﬁquﬁﬁﬁﬁcﬁ%eare carried out
5by hyR3F6gBRAL Ebrdabydéseaitiveh tabaivieh hydeofant bad enbkedi fmwie the present

of 1o paRERY! ?ﬁ%%‘ﬁ?ﬁé‘%?‘ﬁ%??i‘s%‘%% PEEPEST A ah R e JoRen oOTPOUNdS

( L- a|%ﬁi%i}a@it’%y°ﬁxgaﬁﬁ>ﬁ@-3ﬂ‘ tIBACRiGN 415 typicaljidr erardt:&d

ben- -aaepin- 2- §9evand erl%e%_%escé;é %&i@fﬁg ral e%g%, f%%ﬁ%&%ﬁf eof .
che : y

Such processes are described in
PCTI Yer 29keghobs. FusShhefemetharsilep ¢thihoN, Hahkd isopropanol,

0 acetic acid, water, agqueous ammonia, and the like, and
mixtures thereof- The reaction generall} carried out at
hydrogen pressures ranging from atmospheric pressure to
about 600 psi (4137 kPa). In general, the reaction is.

carried out at temperatures of ffom about 20°C to about

3 100°C and typically require from about 1 to about 24 hours..
' Upon reaction completion, the product of formula {4} is
recovered by conventional methods including extraction,
s pfecipitation, chromatography, filtration, triturétion,
crystallization and the like..

i ' Alternately, where the amine is transferred via an
azide, the azido group is reduced. Such reductions are
carried out by hydrogenation as déscribed-above.

In a further embodiment, the present invention provides
stereo specific¢ processes for making iactams, compounds of
formula I. including (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-
(L-alaninyl)“(S)—1~amino43qlmethyi“2t3,4,5 ~tetrahydro- ‘1H-3-
‘benzazepin-2-one, and processes of making chiral -

intermediates thereof. Such processes ‘are described in
Scheme A.



N\ N\ ?N O RS O RS (4) (10) stepV 1 O .step5Pg N)AN?N H N\
R3 XI )S2 0 step3H NN VH 0O0R3 04 (fornula 1) HZNTNMaﬂzNB R2 (12)
O Schenme A, step 1, depicts the stereochem cal resol ution appropriate
Iact Q}p%(fornula (4) to give a.lactamof forrmula (10). As will be

‘appreci a L by the skilled artisan. the present proces&elUasE ALt

necessarily limted to the preparation of a single isoner._Rather the
present processes are capable of preparing e-ither of the s speC|f|c
enanti oners of the lactans and is paBticularly-suited to preparing the
| somers-of 1-am no-.3-alkyl-4,5,6,7-tetrahydro- 2H 3-benzazepi n-Z-ones.

Because of the greater bIO|OgIC%_§aCtI¥&ty associated wth the (S)-isoner
v

at the 2,3,4,5, -té&trahydro-'
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Scheme A, step 1 deplcts the stereochemical resolution
of an appropriate lactam of formula (4) to give a lactam of
formula (10) . As will be appreciated by the skilled
artisan, the present processes are not necessarily limited
Fo the preparation of a single isomer. Rather the present
processes are capable of preparing eithef of the specific
enantlomers of the lactams and is partlcularly'sulted to
preparlng the isomers of l—amlno -3~ alkyl 4,5,6, 7-tetrahydro-

- 2H-3-benzazepin-2-ones. '

Because of the greater biological activity associéted

with the (S}—isomer_at the 2,3,4,5 —tetrahydfo—* 1H~-3-
“benzazepin-2-one moiety, the present invention is most

useful as a preparation of a substantially pure (S)-isomer.



benzazepi n-2-one noiety, the present ‘invention is most- useful as a
preparation of a substantially pure (S)-isomer~ 17 My 2005,7“\{5%154045'1
PCT/ US01/ 27795 -29- As used herein the term"substantially pure” refers to

enant mapresriggspurity of (R)- or (S)-lactam and parti cul,ard : and
(S)-l-amno-3-nethyl-2,3,4,5, -tetrahydro- 'IH 3- benzgggg%’sg_:@?)«)__ one
-Accordingly to -the present invention 5 substantially pure_~™

(S)-1-am no-3-alkyl--2,3,4,5 -tet ra%%{rgro-, 1H 3- benzazepi n-2 -one can be
prepared conprising the (S)- enantioner which is greater than 80%
preferably greater than 90% nore preferably greater than 95% nost

pr ef edgblysedyteateam tthen 97% OsHostexainpl ey pheeindieviedyaltd soners. of the

-conmpound,,pf; nul a (:4) can be resol 3 ractional crystallization of
cl a- benzoylltoeﬁfetqilgg,%lr(( %’ (Oal?% ca%hgguf%%%f’%‘* ald, pé'ﬁ&l(clﬁﬁ-ar(l-\”) -mandel i c
aci d s@ts.and (iS3 -dxpected I-haetayhi-de3yarisety -ofetdidignipol-yt dit-e¥-ates are

t he di benzoyl .estérs having a

suita t:hi s, purpose. In 5 rticul.ar,

par a lsyu éza?‘[eﬁé%'a éjeeg'é ST Fr b Gt Oﬂbec%ﬁﬁ?gPFnbnEffggﬁ?&Pogen, hal ogen,

5Cj - Cavlisiopntiadd vCpur@4 (lkaxyansirer 7-ef Bey Bdowiat i, @i - p- taldt@unlddartrate
bei ng.npst., preferred. Di-g-tol ug%/I-L-tartr te is .used to obtain the

(S)-i sohBk FRAA* et & Pel Sbd TemThi- XL PRI SEpgpthe (K&~ compound of
f or nuleaap)iomerowbiich \ilsi ot dtes Ty @R ansrdBeraB1E! gdatkyl , incl uding
nmet hy t , propyl. iso-propyl, -butyl, iso-butyl, and sec-butyl; and

rost Shaf 88, REORY R R bR raariid o 19 BOth) DPREGRABRAVY |

hydr ogepa&ed tR3ni 97fet hyl. According to the present process, the conpound

gof  formul g.0%4)axja§n &‘gnt ted g_th t he sel ected acid- General Ié, .from
about 0.4 nolar equival 6nts P65 Y C4Pge 'S0 ot tHee cereered 4éid can be

used WPrfudbolt) Ocdnt belrbspvad beqUirval tanirt bedngs Pi ef ersedoand s th
abOUtdeénggyit&rEngé, ?RYLYQBQQ%ECQ%Hﬁ%égﬂf%'Jfﬂegéfg, and (D)} -
{-)-mandelic acid salts. It is expected that a wide variety
of dibenzolytartarates are suitable for this purpose. In
particular, the dibenzoyl esters having a paré substituent
selected from the group consisting of hydrogén. halogen, Cl;
Cq alkyl, and C;-C4 alkoxy are preferted with di-p-toluoyl-
tartrate being most preferred. Di-p—toiuoyle—tartrate is
used to obtain the (S)~isomer. -

In a preferred embodiment of Scheme A, step 1, the
compound of formula (4} is one in which V is hydrogen and Rj
is ¢y -Cjalkyl, including methyl, ethyl, propyl, iso-propyl,
butyl, iéo—butyl, and sec-butyl; and most preférred is the
use of compounds of forﬁula (4) in which V is hydrogen and
R; is methyl. |

According to the present process, the compound of
formula (4) is contacted with the selected acid. Genefally}

- from about 0.4 molar equivalents ﬁo a large excess of the

- selected acid can be used with aboﬁt 0.4 to 1.5 molar
equiva;ents being preferred and,with'ébéut 0.5 to 1.1 molar
equivalents hein@ more preferred; ' ‘

The process ig typically carried out by crystallizing
the acid addition salt from a solution- In particular,

solvents such as lower alcohols, -including methanol, -



The process is typically carried out by crystallizing the acid addition
salt froma solution. in particular,- solvents such as | owgry Macadpy s,

i ncl udi ng. methanol, 17 May 2005 WO (12/40451 PCT/ US01/ 27795 -30 ethanol
n- propand¥Q ox/g8pr opanol , butanol, sec -butanol, iso- butaroi/ysdrbysanol ,
anyl al cohol, iso-anyl alcohol, t-anyl alcohol, hexanol, cyclopentanol,
and cycl ohexanol are suitable,-wi-th methanol, ethanol, .and T sopropanol
being 5 preferred. The use of an anti-gplvent may be advantageous. As used
herein, the term"anti-solvent” refers to a solvent in which the salt is
significantlg | ess soluble conpared to solvent. Preferably, when an

ant i - sol VERERQL 4 RPTPFRe L i qmypaah thietarebct sel sontannl, Siseabl e

ant i - Sol ventgnd®, i NI0budinst heirky1 SCtHasL A1 £8 Ot NeT ot P gt y!

et her, an]g-the like, and |ower al kyl acetates, such as nethy
et hyl acet i} shFrl . aeerkarentmopyl ar@tearelochexmmdlitate acet at e,

sec- but yl g@C@{i &, Pl | méhan i AtfonAPA . %?&tfégpﬂé DS Mbe £ ft ate, and

the_like, and al kanes, such 15 as pentane, hexane, tane, cycl ohexane,
and>t he 193&Lenmrsy t Hhpreasemt Brocadsi1soeant aubw e oomysgadizi ng t he

aci d addigd qissfldeddn the r@eﬁﬁ“" X1 [ %?I n_in using
an anti-sol vent to avoid crysta i%iﬁloné%%]?’eﬁee%a smpg? h%agl})ﬁld’é%rfncr ed

di ast er ecrferifel dulthe Zlty pic @igni filvey s tleds zenlurl ¢ scomaret] aut  at
initial tepeLAt UNSS t C._to . refid L erature of. the selected
sol vent (s), and at %ﬁe%rﬁﬂggngg%% a5 ié'lcr)l‘r%\jsl g%(c’f‘?romla ouu%ecg.J(FS bl ar to
about 0. 25 Sfikde withe thistanledted tsedivesonl &2hiitrlyjiey arithie- ssdltentSeedi ng

11 PR R e Sl o35 e e RS Bl T
sol uti on ans déw écikﬁfowryi. Itheerc myiddydl laiczdts tors J ssutﬂ'lsta;s aosteAi ent |y cool ed
ol | 60t o Lo 't Seti R T A e E hofh TRRear S TP CoT Rl ng
fiItratiéﬁP‘bUtyl acetate, sec-butyl acetate, butyl acetate, amyl

acetate, iso-amyl acetate, and the like, and alkanes, such

is as pentane, hexane, heptane, cyclohexane, and ‘the like.

Wheh the present process is carried out by crystallizing the
acid addition salt from the raCemic mixture, care must be
taken in using an anti-solvent to avoid crystailization of
the salt of the undesired diastereomeric salt,

20 Typically, the crystallization is carried out at
initial temperatures of about 40°C to reflux €emperature of
the selected solvent(s) and at initial concentrations of
from about 0.05 molar to about 0.25 molar. . The mixture is
then cooled to give the salt. Seeding may be advantageous.

25 Stirring of the initial precipitate for from about 4 to 48
hours may be advantageous. Preferably the crystallization
solution is cooled slowly. The crystallization is most
conveniently cooled to temperatures of ambient temperature

“to about -20°C. The salt can be collected using technigues

30 ‘that are well known in the art, including filﬁration,
decanting, centrifuging, evaporation,'drying,:and the like.
The compound of formula (10) can be used directly.as the
acid addition salt of the selected acid. Alternately,

before use the compound of formula (10) can be isolated as



decanting, centrifuging, evaporation, drying, and the |ike. The conpound
of fornmul'a (10) can be used directly as the acid addition1§q%é éﬁothe
selected acid. Alternately, before use the conpound of fornmu 211 can be
i sol at@dyam=L7 May 2005 WO (12/4(1451 PCT/US(11/27795PC§%-"ﬁgggper acid
‘addition salt after acid exchange or can by isolated as tﬁe ase by
extraction under basic conditions as is well known and appréCiated in the
art. In a-preferred enbodi ment -the present invention provides a dynamc
resolution of (S)-l-amno-3-nmethyl-2,3, 4,5 -tetrahydro-

1H 3-benzazepi n- 2-one of substantial enantionmeric purity conprising

cryst PP R aidniddi Bioneshyl- 23 ek, Reitdtealiydig: or can by

(- 1H & henzazepi o 2- [ id. addition.salt of an. acid selected
fromthe grouﬁégoﬁgggg?ﬁaag%fE%F%%ﬁ%ﬁ%ﬂ;ﬁﬁéﬁﬁt%ﬁ%%geﬁ?ﬂ,ltlons as

(R) - (A9 -9t 1 danpivor sud f apprecaeiced dmd (iR -#=t) - mandel i ¢ acid as a dynamic
process i ~ .aromatic al dehyde.. The dynam c process has
_the advan_[ka%?t%g%?%ﬁpe&%%tnﬂla%(g} Rt ht}ﬂe- f]‘fs%g: ST ENy P B- :
> | H 3-E el - Rvmarel ¢indes gbe s i conwdr SiSin-1t-@nd rei1igee tisPDER, duri ng t he
cryat al 'l zattie@hahlfids,— 1 AR_oyVl jeld and avoiding a waste stream

whi ch incl udes a# undesi?ga%iégﬁéégéa nig %&%é’ srh 3 de vari ety of
al delfpdey ipwerigyinabl vy formphespngs ety spadddss ngya -Ravend ound that a
meuhler20f3, al dehydes ar rticularly suitable in practice- Specifically, we
ha\i‘g f"oﬁ_nd‘qt’%at s’al%iegf ¢ %S ds A ey B TR AP RaIG T v &F Ry de,

5- ni pasddliosy lsaltelfydey and Sebediehl drosalkhey balbotgh i o & e

Pre e e i el e, SRR PLoces cprd ol vher
1- anPRE93- pechyR)2, (3 ) 4rmndedt rahydi d- as 1 dyheniaz gpioted0ng ish&ont act ed
Gy o St 1on Frsatish i B8PH5°S ShaonuPeBin: vacses draeid

the advantage that the l-amino-3- methyl-2,3,4,5 —tetrahydro-
1H-3-benzazepin-2-one undergoes conversion to a single

_ isomer during the ¢rystallization, thus, improving the vield
and avoiding a waste stream which includes an undesired
isomer.

It is expected that a wide variety of aldehy&és are
suitable for the present process, we have found that a
number of aldehydeé are partiéularly suitable in practice.
Specifically, we have found that salicylic acids are
prefexred and salicylaldehyde, 5-nitrosalicylaldehyde, and
3.5-dichlorosalicylaldehyde are ﬁore preferred in.thev |
bresent dynamic resolution process.

Accordingly, when the present process is carried out as
a dynamic resolution, 1~aminb—3—H@thyl;2,3,4,5- ~tetrahydro-

*lH-3-benzazepin-2-one is contacted with the selected acid in
the presence of an aldehyde. Generally; for the dymnamic

- resolution from about 0.9 to‘l.2_molar equivalents of acid
are used, with about 1 molar equivalénts being preferred.
The aldehyde is géheraily used inra catalytic amount. - ,
Typically, about 0.5 to 0-0017molar equivalents of aldehyde

‘are used, with about 0.1 to about 0.01 molar equivalents

' - being preferred.



are used, with about 1 nolar equival ents being preferred. The al dehyde is

generally used in a catalytic amount. Typically, about O. 5]7t“8 })2 1 nol ar
equi val ents of al dehyde are used, with about 0.1 to about O. ? ol ar

equi veoesw®4sibei ng preferred. 17 May 2005 WD 02/ 40451 BEYMRWA2419~ -32
"The dynami c process is typically carried *out in a solvent or a solvent

wi t hout an anti-solvent as described above c The m xture of ™

1-am no- 3-met hyl - 2, 3, 4, 5-tetrahydr o ,1H 3- benzazepi n~2-one, the sel ected
acid, and al dehyde are 5 stirred to allow conversion to the desired

i somer. Generally this conversion is carried out at tenp eratures of from
anbi ent t enptt SAURE S PRECRER| 8 yrtiemdenatame peédt het sol vent. General |y

CONVeRSIared e bt F £S5 8140 #8HPHES, i) ] eci ated by .the skilled
artisan, when the .Sf)r esent ‘f)rr ocess;C .QZ‘ \gé#ﬁ %gﬂgﬁetol{%saﬁ 3‘?55% FEsol ution,.
use e adihrg BbEtiwicontsatamiofo(3Shetly bl 150435-tet fyly®o3, 4,5
t et r ahydnohd#3- dengazepin- 2 gRe onply cated by .the  presence of a
smal | anount_ of a%ehyde&;]n' t ﬁfe1 i ?%?%Fe%dcﬁi% UCtafnC%j'h?Jifiegyfi@r adnam c

>resol FtAdFed 5% Prldereenverhapn( 8p- khar Kdnsdr3amtdyher. 72, 3, 4, 5

o ef e ahiy a2 TR hy dr Earl B e SarPe TR P (EUBFERBRREE OF of base.
As wi FIoie ayiendi diesebdya tios ecskiheedeirnukhgariomdiea t 608PEYN S cOf
Loerul oo Crraatan S ifLhE: tefiraPoBate. 48 HREESprocesses are.
described A% PERL Asplapratdointed BETEhISIZR22988, ahidiash2? WeeaMpaE 1997
Sy B B T AP s e et g
advarfhgehef arhd rdddititirorsadepiat eds) w1 -Saheses Amestiepl 42, 3,4,5
tetrahydro- . 1H-3-benzazepin-2-one can be complicated by the
Presence of a small amount of aldehyde in the isolated
product. Thus, after dynamic resolution it is preferred
; that (S)-l-amino-3-methyl -2,3,4,5  ‘~tetrahydro— ‘' 1H-3—
benzazepin—z-one be isolated by salt exchange, prefé;ably as
the bYdrochloride salt, before its uée or formation of base.

As will be appreciated by those skilled in the art, the
compounds of formula (10) can be used in a variety of
‘processes to prepare compounds useful for the ‘treatment of
Alzheimer‘s diseéSe-‘ These processes are described in PCT

'.Applicagion No. PCT/US97/22986, filed 22 December 1997 and
are described below. The_proceSses of the present invention
are characterized in that they produce thelcompounds of
formula I by taking advantage of the resolution depicted in
Scheme A, step 1.

Scheme A, step 2, depicts the coupling reaction of an
appropriate amiﬁo—prdtected amino acid of formula the
PgNH-CHR;~C{0) -A and an appropriate lactam of formulé (10).
App;opriate amino-protected amino acids are ones in which Pg

-.is an amine protécting group, R; is as.desired‘in the final

product of formula I, and A is an activating group, for
example -QOH or —Cl, capable of coupling with the amino.- group

0f §he compound of formula (10). Such amino-protected amino.



Schenme A, step 2, deprcts t he couplrng reaction of an appropriate

ami no-protectea anmno acid of formula the PgNH CHR2- C( O) - Aimélyﬁﬁbs
appropriate |lactamof fornmula (10). Appropriate am-no-protectea am no

aci ds arevwsh&ge¥si which Pg is an am ne protecting group, p€Rusa/apsdesired,
‘in the fipal product of formula 1, and Ais an activating group, for
exanple -OH or --C, capable of coupling with the am no-grqoup of the
conmpound of formula (10). Such am no7prgtectea amino 17 May 2005 WO

412/ 4045 1 PCTIUSO01/2779.5 -33 acids are readily available to the person
skilled in t. art Preferred m no- protected am no_acid of fornula the
PgNH CHR2EE arg 5?@'1@ﬁb§§ﬁﬁiaﬂﬂﬁcﬁOPﬁhPsP?rﬁﬂFo§§é&F§@nyﬁ the and
benzyl oxyearthonyl’, R2 is nethyl, and those having the stereochemstry of
‘an L-amino aci d. The coupling reaction depicted in Reaction Scheme A, step
2, involves a FESLEFERWRMERO-STOsRFERL] erﬂanpyaceén@rﬁcf@nmuba @@@tr de

.synt hesi s sy, hel be- mé99d§h§§§dlrl%ﬁlr@({ er.bgP AN aéééb;gﬁ‘cl & ed. Such

nmet hods are described in detail in Schene 1, step hene A,
step 3, d&R% n@ﬁéO&é’ﬁ@é@D@wlenR@flsan%@rrrﬂourm%fthceﬂmhaan(nmtlxeo give a

conmpound Gftr@ic@mlemi stld) o £SUeh1dgps Abestigns of am no protecting groups is
wel | 15 known and appreciated in the art. Reaction Schene A, step 4,

depicts the coldpei @uPﬁé§§tF@ﬁcéﬁoandabb¢%%@rameR%®ﬂqumdS©h@m©ﬂnula (13),
RI CXI X2- Cls@ep3 2, a@gvglgggpguggaggléﬂfOrl@?(}%) %@% VE€,Rs1 fompound of

formula I. Approprrate conmpounds o are compounds in which
Rl, X]., &R@dustgfefes aeeitréa Fynthaeisiand syoduetiofméchods axdedind are

o0 KnOw oL e cafl b1 sbNELUBIRET. ABLERANL ARMD o FETLLEALEE00, 111 ed

22 Decenber 1997, and as escrr erern. An-approprrate-
formula ( §Faﬁﬂylﬁl§§hﬁaﬁe1th§tgpeleochenlstry 25 that is desrred in the

final compoundr@hctQbMUbanbmeT™Re step 3, depicts the deprotection of
@ compound of formula (11) to give a compound of formula
{12}. Such deprotections of amino protecting groups is well
15 known and appreciated in the art. .
.~ Reaction Scheme A, step 4, depicts the coupling
reaction of an appropriate compouhd of formula (13),
RiCX3X,-C(0)A; and a compound of formula {12) to give a
compound of formula I. Appropriate compounds of formula
20 (13} are compounds in which R;, X1, and X. are as desired in
the final product of formula I and are well known in the
art, including PCT Application No. PCT/US97/22986, filed 22
December 1997, and as described herein. An appropriate
compound of formula (13) may also have the stereochemistry
25 that is desired in the final compound of formula I. The
coupling reaction depicﬁed in step 3 is carried out using
~the acid of formula (13) (compounds in which 2; is -OH) or
the acid halide derived therefrom {(compounds in which A; is
. =Cl or -Br), in a manner similar to those taught in Scheme
30 1, step 1. ' '
' An altefnative method fdr rrepaxring the compounds of
formula I is depicted in Scheme A, step 5, which shows the
coupling reactlon of an appropriate compound of formula {10)

and an approprlate compound of formula (14),



coupling reaction depicted in step 3 is carried out using the acid of
formula (13) (conmpounds in which A is -OH or the acid haljige éved

t herefrom (conpounds in which A is -C or -Br), in a manner s¥n1 ar to

t hose mamgitodiin Schene 30 1, step 1. An alternative net Pengs%zBf?Pa“ ng
‘the conpounds of fornula | is depicted in Scheme A, st shows
the coupling reaction of an appropriate conpound of fornulagfio) and an
appropri ate conpound of fornula (14)3 17 May 2005 WO (12/404ii

PCT/ US411/27743S -34 R CX1X2 -C (0) - ANHCHR, -C (0) A2, to directly give a
conpound or formula I. An appropriate conpound of forrrul a (10) is as
descri Be@xi?he-é?t(éb —Mﬂﬁ@p@(@pr}ﬁizat & cc ahipoenel f g1 0e Nl cbmpblh)d ©rS -one -in
whi ch Rl..+% 2 R2 are -as desir dﬁﬁ?é;he 5 final product of
for mul a TS 2 appropm rOP oTindeBPe P14 s{EPEoi®n@sin which
the st desogtiben sty wtep as. dasiapdrbpribed idvapdrmeiust ah-foigula |.
Cbnpou of fornula &%1 are readléé prepared by co%% I .ng-

carboxy p?otecgég AR HEE d8 - - EpRo2BEORePEES 280 SRSt ashripburts of

Por nul §1623) preddescritbabahoe. T Agahn SpphopURldELgashionsgare wel |
known i r;nn_e[a él and afford a product., which after deprotection,.

provi des A9C8midind 16t 250 MiS J(ri4‘)’h1?hetﬁﬁe§§rﬁreiorﬂ)@¥ﬂ$ﬁﬁr sig u@s her

i |l ust desédeldy inhehel 5ihelll @dreexaspl esrandapreparati ons. These exanpl es
and p'repargtlon re illustrative only and are not intended to limt the

i nvention i . OFh&orapdg skl | Frenteadadyl ey epadtast dpar at i ons have

t hei'r mumingeaarhg&yuma%%&féaﬁraﬁhﬁeo desigpat ﬁ%~€ﬁﬁ 10& MQQ' e " C
efers tgh rees | si.us; mmol'" refers to |m)e£) }i nol es;
ref er s 62 gFaRPBIRgF ant: formulaet @) rﬁ$|¢“f—’$t3§ilb@ﬁ Abplvieli t @rostin

 bri nesueh ecsuping sabbEabad agueeeus 5ohom ChhOLhdes Qb r ey refers
0

a product, which after deprotectlon, provides a compound of
formula (14) .
The present invention is further illustrated by the
L5 following examples and preparations. These examples and
' pPreparations are illustrative only and are not intended to
1limit the invention in any way.
The terms used in the exampleérand préparations have
;heir normal meanings unless othefwise designated. For
0 example "°C* refers to degrees Celsius; “mmol® refers to
millimole or millimoles; “g‘ refers to gram or grams; “mL*
refers milliliter or miililiters; “brine* refers to a
saturated aqueous sodium chloride5sdlution" "THF* refers to
tetrahydrofuran; "HPLC" refers to high pressure llqu1d
S chromatography, etc.
_ Example 1 .
Synthesls of l~am1no 3~ methyl- 2 3 4,5 “f'-tetrahydro—g?lngF_

benzazepln Z-one

| To a slurry of sodlum hydride {1.1 eqg) in 15 ml. of dry
0. DMF was added 2,3,4,5 i—tetrahydro~¢-1ﬁ 3-benzaXepin-2-one
(0.0042 moles) as a solution in 10 ml, of DMF . Methyl iodide
{about 2 eqg.) was then added. wWhen complete by TLC, the
ixeact;on mlxture was poured over ice_and‘extracted_inﬁd

ethyl acetate. The organic layer was washed with water,



tetrahydrofuran; "HPLC' refers to high pressure liquid chromatography;
etc. Exanple | nthesis of 1-amno-3-nethyl-2_t_~ 4,5 -tetrq@@gﬁooél—k3
benz. azepi n-2-one To a slurry of sodium hydride (1 1 eq)

DVF wasWAiitpéd43, 3, 4, 5 -tetrahydro- 1H 3-benza' | epi n- 2- onep{PysfifA2, ol es)
‘as a solution in 10 nL of DMF. Methyl iodide (about 2 eq.) was then added.
VWen complete by TLC, the reaction mixture was poured over_iCe and
extracted into ethyl acetate. The orggnl c layer was washed with water, 17
May 2005 WO 02/-10451 PCT/US(P1/2779-7-35 followed by brine. The organic

| ayer vvgs t.hen dr| ed over Na2SO4, filtered, and concentrated under reduced
pressur &°1Ped &y Rrd s %@i@tﬁéﬂby Eilahf@r( I&u@@OﬂOE)n c&tuédin«gvm&rth an
ethyl agetgbge/ ﬁ}@(tgéh_ee S t et r ahydr o-

| H- 3- benztézeiﬁol n- 2- one %yl\/gbl?ﬁ] E?'Bg?\ﬁ% %gtreg d%lt o--dli?ﬁag Bgﬁféf‘é&l n- 2- one
eq.) wadP§ §§§Il@é‘@ W@SFIHElIéJn@qe@dayryHHLCr |(tT.€ Qnom)eq 9lwebng agdel. aifhe

agied GrompLat A el St g oI 19ﬁgur“-‘5?“eu&€¥# P dedotion v
conpl et €, Qwﬁi’ Mot ur &vaé E) 6@ Yhen acidified with 1IN aqueous

hydrochl oricsy_ ﬁggggﬁolzugl gn and extracted with ethyl acetate. The organic
portion was drie d“éoncent r at edStFNWE P drdehsnFRrapringd winaas

puri fi e8aby wati dasgelvedr cnatTigr aphy 1€oginyeniti thy droxyidy No3s
met hyI g é é 5T]it)etrah dro- ?1H 3-benzazepi n-2-one one: Mass spectroscopy
(MH) -, F905¢ B ™IHERy MEshGRisfbt | 09 3iny & 1ceebaahydrmamms-

benzazeplmZe@np yasidi egehved 1 d h ro ated in a
Raney ni ctel an()j hyglr o%gcgi%_v%g%‘ﬁi%glléﬁﬁgng)t Sor 10

rrb us
_Jﬁour S. irﬁgo‘r”és?ﬂﬂ”ﬁbl% %har #eagdd o [wass ecomptietenceher ﬂlh.&ﬁiu'fr@ paevi de an
oi | whietnd@Strated then acidified with 1IN agueous hydrochloric

acid solution and extracted with ethyl acetate;MThe organic
portion was dried and concentrated to yYield a crude product
which was purified by silica gel chromatog;aﬁhy to give 1-
15 ‘hydroxyimiho—Bsmethyl—zﬁ3,4,5eL.”—tetrahydro~Jalﬂ—3—benzazepin—Z~one
one: Mass spectroscopy (M+H)*{‘205f1.
1-Hydroxyimino-3-imethyl-2,3,4,5 ¢ "~tetrahydro~ 1H-3-
benzazepin-2-one was dissolved 1n EtOH/NH; (20:1)" and h
hydrogenated in a bomb using Raney nickel and hydrogen (560
20 Psi/3447kPa) at 100°C for 10 hours. The resulting mi#ture
was filtered and concehtrated to provide an oil Whléh was

purified by silica gel chromatography to yleld the title

' compound
, Exgggle 2
25 Synthesis of l-amino-3-methyl-2,3,4,5 % i-tetrahydro- 1H-3-

benzazepin-2-one’

To a 20 L Morton flask was ‘added MTBE (5.52 L, 7
volumes) and {N-methylamino}- acetaldehyde dlmethyl acetal
‘ (614 g, 5 mol) to form a solution at room temperature. A
30 solution of sodium,bicarbonate Prepared by the addition of
*'sodium bicarbonate (5469, 6.5 mol).and water (6.31 I, 8
voiume} was added to the Morton reaction flask. The mixture
' was cooled to less than 10°C and a MTBE (789 mL) solutlon of
"phenylacetyl chlorlde (789 g. 5 mol) was added dropw1se to



purified by silica gel chromatography to yield the title conpound. Exanple
2 25 Synthesis of 1-amino-3-:nethyl-2,3,4,5 1-tetrahydro- liday 2005
benzazepi n-2-one To a 20 L Morton flask was added MIBE (.5.52 L, 7

vol umes) WiEdR2(HMEFret hyl ami no) - acet al dehyde di met hyl acet al pctfildi @95 nol)
‘to forma solution at roomtenperature. A 30 solution of sodium bi carbonate
prepared by the addition of sodium bicarbonate (546g, 6.5_pgbl) and water
(6.31 L, 8 volune) was added to the Nbygon reaction flask. The m xture
was cooled to |l ess than 10C and a MIBE , (789 nlL). solution of phenyl acetyl

chl ori de 89 g, .5 | ) was added dropwi se to 17 May 2005 WD 02/4045 1
PCT/ USOl / %%@O-Mr%%c%dﬂ%%ﬁ? GV & Ur & ereriod1 WmEs&n od. After

addi tion, =dgd gieagt ek HedW foasi-shird G AtdiQeB s tamefture for 1 h. At
this stage an HPLC anal ysis indicated that the-reaction was conpl et ed. :

Extracti v&ERREARY Sl MTBE @&F velimedagsa sy dB3¢s amedivesisum sul f at e

dryi ng folihemMedthy o 1,1 or I r.Qvi ded 1.167
kg %98% of Nemet hyI-I\I-CE?ZIE,HZé-a'IL(ﬁHr?et %ﬁﬁiﬁ‘?ﬂﬁﬁgﬁy\%ﬁgceﬁﬁr&ﬁé’% liquid,
(MHR) + = ¥97kyp wigshg MPBE Ng torl unesk wnderdmust megmesiitimo gerL faiteos pher e

Bmet howy e papie Eo1 1okl t AL Wl S8 rotary SYPBSHALE™ o ¢ he
reaction Pragragli éh 18qudead (&rB%Iéxmfn@T-me(t:mrl-m (28@C6) . The resulting
and transtoreedory S s ReiapcEs et & el diBa0ce RhE Fenct on
m xture R®AsdqbehcHodtaint i lagke omsiesodi whadopdr adirdeged- atbokpherd) was
Cetg2ct! veapagmeal L poslate (& PRy Siying i ih sodum
3- net hyl - 8iretghhyebhgi) Shtvienzazeadide 2700 gas 3ameal i GasThisicamt eri al _may
be dropwise to the reaction flask which caused an exotherm (22
to 78°C). fThe resulting reaction was then heated to 110°C
for 3 h then cooled to room temperature and tfansferred to a
15 20 L Morton flask. At less than 10°C, the reaction mixture
was quenched with agqueous sodium hydroxide (9.18 1., 5 N).
Extractive workup with ethyl écetate (2 X 2.85 L), drying
with sodium sulfate followed by concentfatingjto a solid,
provided 520 g (73.5%) of 3-methyl-6,7-dihydro-28-3-
20 benzazepin-2-one as a solid. This material may be
recrystallized from MTBE for added purity to give a solid,
mp = 81-82°C; (M+H)®* = 174.2. :
A THF (0.5 L) solution of 3-methyl-6,7-dihydro-2H-3-
benzazepin-2-one (113.8 g, 0.657 mol) was cooled to 0°C and
25 _isoamyl nitrite (100.75-9, 0.86 mol} was added dropwise. To
the resulting mixture was added LiHMDS (1 N THF solution,
854 ml, 0.854 mol) at a rate such that the teﬁperature
. remained below 10°C. After addition, the reaction was
allowed to stir at room temperathre for 2-3 h while |
3Q ‘monitoring for the reaction progress by HPLC.. Upon
‘completion of the reaction, the mixture was cooled to 0°C,
and the pH adjusted from 12 to 2-3 using aqueous HCl (2N).

The resulting precipitate was stirred for 12f16‘h before



recrystallized from MIBE for added purity to give a solid, = 81-82CC,
(MtH) + ="174.2. A THF (0.5 L) solution of 3-nethyl-6, 7-di hyd mgggﬁh%
benzazepi n-2-one (113.8 g, 0.657 nol) was cooled to O C an I'soanyl
nitrite (Y0Qu7848, 0.86 nol) was added dropwi se. To the ragdgdongssskxture
‘was added LiHVMDS (1 N THF solution, 854 nmL, 0. 854 nol) at a rate such
that the tenperature renmained below 10*C. After addition, tHAE reaction was
allowed to stir atroomtemmrﬂurefogZ 3 h' while m)nomtonngforthe
reaction progress by HPLC.: Upon conpletion of the reaction, the m xture
was cooled ta O.C, and the pH adjusted from12 to 2-3 using aqu6ous HCl
(2N) . THEHAHT Ry priekh 7 tre anss Spiinged o erovides &6 Lif ortd .17 May

2005 VIO 0% 40454 ﬁga%lﬁ}%@%@&hﬂ&%,'78%%ycﬁ%-%-fﬂééﬁaz%“pl%ﬂdz-dry' ng to
provi de 86.3g (64.9 ¢ of
1- hydr oxyiofieno® rretdBA-226PCdi ydHO® 2H 3 bahzazl - pi n-2- one; np 225-226'C,

(MrH) + = 203. 0., An et hanol 5 ni) -soI uti on of hydr oxyi m no-3 5

methyl -6, 7 -dibyd fashih 5(3%%&%? Iptisn 1(‘3815"5&03‘@11“?31%&-) was added
to &n aut ecitdya -a, Mmﬁdrd%ﬂﬂ-@d'béﬁz%e@%hgnonglqogg 3,5 0h7as ppdi I ute
HC1 (concentr in 17 nL water) slurry. The resultlng

ated ueous, g
m xt ure r?\?%reég gl! aé{t@da@eaﬁéozsowafrh patiadipa) omntcarbome 10

reaction V(/asa%qoaplSeth)d asTRe Jiaagll @I&lm(ébﬂﬁﬁn‘fi@%t@dl ‘g:[h%%u 35 ad Of
celite usi,ng ethanol as solvent and the filtrate concentrate

Wat er (356nn1}) S UrEre c&‘h@eﬁ?ﬁatlélagdmumuresmaﬁ ng sol ut| on
further aut _ 200 hane (350 nL) was 15
added to t %E%%h:%%s ut%:bog %%‘go%g&a%?hsﬂﬁégrﬁﬁ%a é) i thel 5 with

aqé€ous s@‘élaaﬁmh;ndmae denpl elledThe ThegaBhet i pAr kil RRuPAS waBPFHakedgnd the

aqueous p (o] xtra ted-with dichlo hane (175 nL). The conbi ned
extracts \%Ea;reg : §nce gﬁ&&tﬁouﬁlpgsﬁaf]@np aF‘SCF%YSPFI 288 &p6n standing to

20 give théltreke compenndated o680840C, GMEL+(3589%L9. was added to
the concentrate and the resulting solution further
concentrated to about 200 mi.. Dichloromethane (350 mL) was

15 added to the agqueous solution before adjusting the pH to 11-
11.5 with agueous sodium hydroxide (1 N). The organic
portion was separated and the aqueous .portion extracted with
dichloromethane (175 mL). The combined extracts were

concentrated to a residue that crystallized upon standing to

20 give the title compound: mp = 69-81°C; {(M+H)+ = 191.0.

7 Example 3
Synthesis of l—amino—3~methy1—4,5,6,7-tetrahydro—2H~3-

benzazepin-2-one

25 To a 22 L Morton flask was added dichloromethane (4.73
L, 8 volumes), N-methylphenethylamine (591 g, 4.33 mol)}, and
- aqueous sodium bicarbonate (436.7 g, 5.2 mol in 4.73 L of
- water). The mixture was cooled to less than 5°C and
dichloromethane (887 mL) solution of chloroacetyl chloride
- 30 - (513.7 g, 4.55 mol) was added dropwise to the cooled
reaction mixture over a 70 min period. After addition, an
"HPLC analysis indicated that the reaction was completed

The layers were separated and the aqueous layer was



Exanple 3 . Synthesis of 1-am no-3-nethyl-4,5,6,7-tetrahydro-2H 3-
benzazepin-2-one 25 To a 22 L Mrton flask was added di chl orquef bgpe (4. 73
L, 8 vol umasg, N- et hyl phenet hyl amine (591 g, 4.33 nol); and aqueous

sodi um biMAPEIHBt e (436.7 g, 5.2 mol in 4.73 L of water)pPcThsommeure was
‘cooled to less than 5 C and dichloronethane (887 nL) sol ution of

chl oroacetyl chloride 30 (513.7 g, 4.-55 nol) was added drgpwi'se to the
cooled reaction mixture over a 70 mumgperiod. After addition, an HPLC
anal ysis indicated that the reaction was conpleted. The |ayers were

separate he, agueous, l.ayer was 17 May_ 2005 WO 02/40451 PCT/ US01/ 27795
extract e%)\%}?%étcﬁ% mﬁﬁ%%mm&%%d orgERtReY 98PN GelaYBEFed over
anhydr ousvereg riasiedn st alrhyalb eoieaMdt @l sOPfLhe 498akY¥neYARRLALYN tO

provi de 915..7 9.8% of N nethyl-N(2=phenyl et hyl)-I-chl oroacet am de:
(MrH) = ﬂlz.ql.eg & Bapgyetadk %d%’fo‘élﬁgﬁﬁ‘%@e% @t 3 phél echal-added

N- et hy| -mé+(R-1phenyd giHud1d e |0—"10-4'9?ltc?f@ua?€et£%fﬂ' - Oqrfarl 7= ) qand
ortgm-di chl or gbenzene (6.918 E%I.l)Add alum num ch 0«% d(er}igw g,ﬁbig).'lS mol )
whith caused &P &dtthét mlaEk unsders@ @i trroer satnespheracrionaddsdt hen

heat ed t -k 10— (DA 22 N JHREA 1200 &[’Q]r%fe e re gve out 14
hours. The reaction n1'1:§2<jt.urylt’a1 \/t\:/a?ic)ool ecgf%%g%éb(gut c? g%édy\‘/\gsgad%égl? to

col d wat &P 386 ©xthwrdi chloroherzeme pdr 1% i n Atdlexluhinlmeep exot her m
to about o4Q'oeidEhgqlzayer r § 3sepana agueous layer was extracted
wi th dichlor or% : gt hane g?,7\.§_’§7§_31§1%@)) gﬁ%?}qe@ﬂ ayer sarge%}é%%l%ﬂp ﬂ‘ﬁé %‘Pgani C

| ayers we0&CtonbThedrasdlexhyactadtwbhhwaguenes hedtechler ilgsee ¢o¢8. 83 L,

| N), and tzh%n a glaturat gd aqueous sodi um bi carbonate solution (7.07 L),
dried ovér “nigiBSPLRCSdrate, TOGMhIEFEWeLA ttH S iqvesa akaut 688 Bguamd appl i ed
to a col pie @taskhnGans keyugel : [ .t efoed @glass fun packed
as a slurry in dichl (I)nrlorrgt %a‘r“{é)%. é%ﬁg%golt{}rrgaﬁ\:%d} ggt’e \;ﬁ\}istwl?s added

di chl or otet kaid watielr 28.B6wereapellcecred andrbhenpWrtBons in order

to keep exotherm to about 40°C. The layers were separated
and agueous layer was extracted with dichloromethane (7.07

.15 L} and the layers separated. The organic layérs were
combined and extracted with aqueous hydrochloric acid (8.83
L, IN) and then a saturated agueous sodium bicarbonate
solution (7.07 L), dried over magnesium sulfaée, combined
with silica gel (883 g) and applied to a column of silica

20 gel (3.53 kg, in a sintered glass funnel, packed as a slurry
in dichloromethane). The column was eluted with
dichloromethéne until 25 L were collected and!then with
ethyl acetate to provide the product. The product
containing fraction were evaporated to 3-methyl-4,5,6,7-

25 tetrahydro—zH?B—benzazepin—2~0ne as a tan solfd, 608 g
(83%) . ' !

In a 22 L flask, under nitrogen, was 3-methyl-4,5,6,7-
tetrahydro-2H-3-benzazepin-2-one (606 g, 3.46 mol) and
isoamyl nitrite (543 g, 4.5 mol) in THF (7.88 i). The

30 mixture was cooled to about 0°C before LiHMDS (1 N THF
solution, 4.5 L, 04.5 mol) was added at a rate such that the
temperature remained below about 7°C. After aéditiqn, the

reaction was allowed to stir at room temperature for about 2




ethyl acetate to provide the product. The product -containing fraction were
evaporated to- 3-nethyl-4,5,6,7 25 tetrahydro-2H 3- benzazepll '}\llng as a
tan solid, 608 g (83%. In a 22 L flask, under nitrogen,

3- et hy\lv04n,25;n6:17 t et rahydr o- 2H 3- benzazepl n- 2- one (606 gPC%U§ng7) and
‘i'soamyl nitrite (543 g, 4.5 mol) in THF (7-881L). The 30 mixture ‘Was cool ed
to about O C before LiHVDS (1 N THF solution, 4.5 L, 04.5 hot) was added
at a rate such that the tenperature gmal ned bel ow about 70C. After
a~dition, the reaction was allowed td”7stir at roomtenperature for about 2
17 May 2005 WD 02/ 40451 PCVUS(ol /27795 -39 h while nonitoring for the
react i oﬁ Phédre O RPrE fgontheonphetion pirobhed=eas) i @pLCct hegphxt ure

\Was' COooLEfHi R giggu pH djusted from 12 to about 2-1 using
aqueous HCL t EO-fT(hgél%re itl%g pr efé‘ ﬁ?@rﬁagﬁ UL FOr LALRRPUE 5 h

bef ore 9%l ambntlbg bl &agiseR A Td-¢i ylgqg:(; Calpb Q¥ i deq 1y, B{Xg; no-3 -
nmet hyl 159 3,,4. 5 _ . -tetrahydro- | H 3-benzazepin-2- one g ?ifggé‘
1- Hydr oXyT mi AL 3 msty Fes e b gy @Jéewnzhwm wasp 3tmem ﬁcaplabcﬁ:t)ne (625

& 3. O&rméﬁoﬁ@dlaélgtth@@plb ]@_qu:lLa H61l (copcentrated
‘aqueou drochl oric_acid (312 In %12%& fn sl%urrpyo(v CP ed to an

aut ocl ’é SRR A mummmp@r bon—t(éﬂ%hﬁ&ﬁog) . 1/hB- béﬁulatzteﬂ@n 2~

m Xt ur ea@ss dy oy %emgge@%qt 50' C and 250 psi (1723 kPa) with vigorous
agi tation Uﬂ#” e reaction was conpl eted (about 4 15 hours). The reaction
m xture was TiHYQFeuydpénoa3pdethvicel Bt . uisi ng-eeéhrabydas-soliwest and t he

filtrage | ' o3 o
|1 rabenLonasnil sl eHeOlkasacs0l o 1 Solid ARS LESALST (ML rie added

1(3| chl or onet hane I'N daduéous so
unti | ﬁ‘T‘eapquhtJdl'bﬁF HGE hgonoestrayed mem:gaeweedsbﬂloﬂ&acme (st ure

was aggt&hBQZGrﬁL'@Q@é§)“B§furry was added to6 an autoclave along
with palladium on carbon {10%, 120 g}. ‘The resulting

mixture was hydrogenated at 50°C and 250 psi {1723 kPa}rwith'

| vigorous agitation until the reaction was combleted (about 4

. 15 hours) The reaction mixture was flltered over a pad of
celite using ethanol as solvent and the filtrate
concentrated give a solid. The solid was treated with
dichloromethane (6 L) and 1N agueous sodiﬁm hydroxide

| solution was added until the PH to of the aqueous layer was

;0 between 11-11.5. The mixture was agitated, the layers were
separated, and the aqueous layer was extracted with -
dlchloromethane (2 L). The organic layers were dried over
magne51umAsul§ate, filtered, and evaporated in a rotary

] -€vaporator to give the title compound 477 g (81.9%).
!5 ' |

Example 4 .
_ Synthesis of (S)-l-amino-3- methyl- 2 3 4,5 3—tetrahy&ro—a.1H«34
benzazep1n~2 —one i ' o
| | 1-Amino-3- methyl- -2,3,4,5" ‘~tetrahydro- . 1H~3 benzazepln ~-2-
0 one (1.544g, 8.12 mmo1}) was heated gently in 15 i methanol

- to form a solution. In- another flask di-p-toluoyl-1-
tartaric acid (3.12 g, 8.08 mmol) was dissolved in 15 mL
methanol and added via pipette to the warm amine solution.

The mixture was heated as solids precipitated. An additional



separated, and the aqueous |ayer was extracted v th- dichloronethane (2 L).
The organic |ayers were dried over magnesiumsulfate, filtﬁgﬁ%% &ﬂg :
evaporated.in a rotary evaporator to give the title conpoun % g

(81- 99ywolaHEKanpl e 4 Synthesis of (S)-1-ami no-3-. nethyl p2raistbrros

", '-tetrahydro-. 1H 3~ benzaz~~pln~2-one I-Am no-3-nethyl-2,1, 4,5
-tetrahydro- | H 3-benzazepin-2- 0 one (1.544g, 8.112 mmmol ) Was" heat ed
gently'in 15 nL nethanol to forma sojytion. In-another flask,

di -p-toluoyl-1- tartaric acid (3-12 g, 8.08 nunol) was dissolved in 15 nL
met hanol .. and added via pipette to the warmam ne solution. The m xture
was heatdd™hs 9o Meddancde (i § sadded Ao addhi PoRak $P1ME)02008hivD 422/ 404: 51
PCT/ USO£&Z10924a 49 3G ; n d hewe ution

whi ch was refl uxed fo{?%%?ﬁﬁﬂﬁ%%ﬁi%édgﬁﬁe?hg%ggﬁgmﬁégg%o g% %0 anbi ent

t enper atGFESEE Y e te SHIVQ-2 Mekidstifeengstdrrabgufot8abhonr 48 the ~
sol i d wasueel | egke 4 fJdd raty i, N i mal.| _anoi i of

col d net hanol to gi_g\?leiig yf%féé(is)?%‘?@%_}?ﬁ ngfgt%n%?ﬂlgl %,anﬁ?geH?‘éTf’E{&hydr o-
1H 3- befizgP@pinapount of stisbyiethanel aré cohee d2sakt o(06% gheld, 94. 7%
ee). (ShmidoA9LNQstRy; | 4 253, 4, 5, 7 fydro- ), HZ3:, 'benzazepi n-2-one
di-p-toluoyI-§¥?§??g??§ég%1%'%ali (E?£§%ES§¥°10 %gfé-HﬁBFfzﬁ€§n6'§§olved in
45 L oP~hfheewsd -L-baNtsadicumdiydrand el ok uriehdandid extraeted with

met hyl ene chlgyige X P2 ;_Jh mbi ne ne ¢hloride |ayers
~rere mashedkg&@?hA%%nﬁi:%3%%%_% %E%“ﬁﬁgodiug$ﬁ§%$%§¥ﬁe gglgtion, t hen
brine SBPRERBAPIANY-aREediowertcdmiopdr-dudavySOdic Remiovasabt 151 s83 vent under
MAaCUUM gave i . 3 )7 2S )| orl ess. aj | /% vyield,
'93.2%ee) " . %ﬁﬁﬁ%lggg gg%%%ggggio %E?ﬂﬂiéﬁ?ﬁ%ﬁggﬂﬁiﬁ519§&3?§§%9m

- -t etFERYeRcbde JEpBut ponpamnsh egrinectagheti th methylene chloride (3

X 25mL). The combined methylene chloride layers were washed

with 35 mL aqueous 1.0 N sodium hydroxide soluticn, then
brine solution, and dried over anhydrous MgS0O,;. Removal of
is - solvent under vacuum gave the title compound (3.38 g) as a

colorless o0il (87% yield, 93.2% ee) .

Example 5
Synthgsis qu(S)-l—amino—i—methy1=2.3{4,5;Jyﬂ;tetrghydro~ " 1H-3-
20 benzazepin-2-one: - |
1-2Amino-3-methyl-2,3,4,5: . 'wtetrahyd:d— -1Hf3%benzazepin—2~

one (6.0 g, 31-5 mmolf-was heated gently in 75 ml methanol
. to form a solutionm ana combined with a soiution of di-p-
_ tolucyl-L-tartaric acid (12.2 g, 31.5 mmol) in 75 mL of warm
25 methanol. The solution was seeded and a solid .formed. An
additional 100 ml: of methanol was added and tﬁe mixture was
allowed to stir. After stirring for about 18 hours, tﬁer
solid was collected by filtration and rinsed with a small
anount of cold methanol to give 6.7 g of a solid. The solid
30 was combined with'methanql (200 mL) ,and stirred. After 18
' ~hours, the solid was collected to give'{Sﬁi;l—aminb—3;méthyl—2,35
f4,§—tetrahydré—iH—S—benzazepin—?—one difp;toluoyifL— '
tartaric acid Salt.(4.4‘g). Isolation of the base by éhe



1- Amino-3-.nethyl-2,3,4,5; '-tetrahydro- 1H 3-';13enzazepin-2- one (6.0 g,
31-5 mmmol) was heated gently in 7!~ nL nethanol to formaﬁq\ln%;g[%g and -
conbined with a solution of di-p- toluoyl -L- tartaric acid (12-2 g, 31.5
mol ) W §Bsdity Of warm 25 net hanol - The sol ution was seeded and a
solid-forned. An additional 100 nL of nethanol was addebCHNa"{Hé i xture
was allowed to stir. After stirring for about 18 hours, the " solid was
collected by filtration and rinsed with a snmall anmount of cold methanol to
give 6. 7 g of a solid. The solid 30%Was conbined with nethanol (200 ni)
and stirred. After 18 hours, the solid was collected to give

(S) | -1 ramarshBrameldytr 2HS] id Bxafplet 4 abydeochet 31 DAZaZ8PI G- ONe
di-p-to@@%\[ﬁ-eb tartaric acid salt.(4.4 g). Isolation of the base by the 17
.May 200 21441451 PCT7US01/ 27795 -41- Procedure described in Exanple 4
gave the title conpound (96%ee). Exanple 6 5 Synthesis of
(S)-lI-amno-3-:nmethyl-2,314,5 -tet-rahy . dro - - | H 3- benzazepin-2-one In
a 22 L vessel, under nitrogen, 1EXaMRde36nethyl - :

4,5, 6, Bymsthreatiydraf: 204)3-beneazepi Ama2nhones( 438, 9, ~2-3, Jyes: he ggﬁ

(about K Ql*zczet Q provide a solutTonm rm met . , _
fl ask, #p—(—&ﬁgg%—oﬂﬂartari c acid (889-7 g, 2-3 nol) was dissolved in
4.38 L of manhandi2 andresiedt ediideAboUrMEL befgrgd e salgyhion of

1- ar ai nos3 m;t_hélt-z -3,-4, 5 .-tetrahydro- -~.1H 3-benzazepi n-2-one was -
added. ' Th&" RedAFGWE CoM R ZaTERPIR 20Ans o8 &.12 -3 #1115 net hanol
was added Behees t(RAeowXlgeg, W uxed_f out .45 mputes and. then

lowly cooled to anbi ent teﬁr))\g?gt%rﬂe)l#_gg a gélggég i o™ ﬂ?n}g?ngii rring for
19vout ~ 18 -B8urE) -t héns eniod hewa & lewil, e ctieg -y idyir-at-iten-wad  iaesed with a
smal | gggyny 4of ,mat her,l guors, and after aifr, drying, wth about 2 L of 20
ethyl acet at e%fo gigvgl%%éll.w%%g dé“fssf@)v-el%- am fs>% Srbﬂﬁ)?“?tga@% gnd

-tet, rBhgted- o, abbut340benBazept Ntke - 888udioR- b9l ¥O¥hiLa-3-

methyl-2,3,4,5 "=-—tetrahydro*-TiH—B—benzazepin—Z—one was added.

| The heating was continued and an additional 6.13 L of
15 methanol was added before the mixture was refluxed for about
45 minutes and then slowly cooled to ambient temperature to
give a solid. After stirring for about 18 hours, the solid
- was collected by filtration and rinsed with a small amount
of mother 1iquors, and after air arying, with about 2 I, of
20 ethyl acetate to give 561.6 g of (S)-1-amino-3-methyl-
;,3,4,5 ' '—tetrahydro~m;iH-3~benzazepinh2~one di-p-toluoyl-L~
tartaric acid salt. Combine (S)-l-amino-3-imethyl-2,3,4,5 : —
tetrahydrOH*?lH—B—benzazepin—2—one dimpvtoluoyl—L—téftaric

acid salt, dichloromethane.(G.ST L} and 1N aqueous sodium

25 hydroxide solution ({6.57 L) and agitate. Separate the

layers and extract the organi¢ layer twice with and 1IN
aqueous sodium hydroxide solution (3.28 L), once with brine
(2746 L) before drying over magnesium sulfate, filtering,

and evaporating on a rotary evaporator to give the title

10 compound 250 g (57.4%, 94.1% ee).



tartaric acid salt. Conbine (S)-1-am no-3-inethyl-2,3,4,5 tetrahydro-

1H 3-ben ‘'zazepin-2 -one di-jj~toluoyl-L- tartaric acid salt

di chl oronet hane (6.57 L) and I N agqueous sodium 7?5 hydrOX|Je SJV |on (6 57
L) andwagizl@ig. Separate the layers and extract the or gani 1;0{ er twce
wth and I'N aqueous sodi um hydroxide sol ution (3.28 L), &'ﬁ" 8 brine
(2.46 L) before drying over magnesiumsulfate, filtering, __ami evaporating
on a rotary evaporator to give the title to conpound 250 g 94. 1% ee). 17
May 2005 WO (12/ 441451 PCT/US()1/27%95 -42 EX le 7 Synthesis of
(S)-1-amno-3_nethyl-2, 3,4,5 ;-tetrahydro- 1H 3- benza zepin-2-on!~
hydrochl oric acid salt I-Anino~3ﬁmaﬁﬁme'72,3 4,5 -te t rahydro- ~ 'JH73

-ben zg z i n-2- ne (31.99,, 1868 ) sl.urried in_ahout 360 nL

o ey R R e N At A BRI 2 o s i GRS R D,
mandelbenaet:dp(la52()gmel%(m®&ﬁ1cy@§chg@igdsaqtabout 130 mL of isopropyl
al cohol unt sol_ution T* and was added

1- am no- 3- . hEPW§POZ33'ﬂe§h¥ t%tgaﬁyaro Iﬁg§r88H9§?eleH 8- hﬁﬂﬂa%ﬂﬂyﬂnﬂﬁ
acet atenal YBLY 9ght aieme gin@OV &ed agwler@edS%U%b%g f BOW W' é (g%Pr ecjsp' tate
or

qui ckly fornmed-The m xture was stir-red at 450C about
Ni t r os@afeegtal dehy Seatzchytur @67C5- Mint olkeniataebyfedsk]l. 48) -~ )8-m8 mol, 5

nmol %9 d t rm t|o and the mxture was stirred at-45 C,
Af t er ﬁfub%%tg?tg %gfisn%‘tS@ ) BT eieRbednble AP NIt Gt e and

sti rr e@f f bpoprophplir albetmrleuhtte 1sal iglsiwel éncobipelednby WHd Haiéen and
rinse oId i.SO p acetate, and dried in the vacuum oven
at 40g%¥1£ﬁeb?aln f3§.¥ 47 ho- 3~ tRBEEAYYAPO- 31H-§-bengereatiydr o-
I, H ﬁbeﬂfn@mmappmea(:a)tamn@@dﬁy &%@bﬁ@é& 48209% ¥ e 98. 4% ee).

-tetrahydro-, ~1H 3-. benzazepi n-2-one

S) -1
EF% J%? ém%cfgogaVPng &ZBre?yggqﬁﬁﬁﬂqulckly'formed The

mixture was stirred at 45°C for about 3 hours. S5-

Nitrosalicylaldehyde (2-hydroxy-5-nitrobenzaldehyde) (1.40
g, 8.38 mﬁol, 5 mol%) was added to the warm selution and the
mixture was stirred at.45°C. After about 14 hours, the
slurry was cooled to ambient temperature and stirred for 2
hours before the solids were collected by filtration and
rinsed with 70 mL. of cold isopropyl acetate, and dried in
the vacuum oven at 40°C to obhtain 46.62 g of (S)-l-amino-3-
methyl 2,3, 4 5 --"~tetrahydro- ‘1H-3- benzazepln ~-Z2~one (R}-mandelic
acid salt (82.9% yield, 198.4% ee).

(s)-1- Am1no~3ﬂmethyl -2, 3 4,5: i’—tetrahydro—-ﬂlH 3~
benzazepin-2- -one (Rjumandellc acid salt (2.42g, 7.06 mmol,
98.4% ee) was slurried in 25 mL ethyl acetate at ambient
temperature. Concentrated aqueous hydrochloric acid (1.1 mL
about 11.2 mmol) was added and the mixture was heated to
50°C with vigorous stirring for 3.5 hours. The slurry was
:cooled to ambient temperature and filtered, rinsed with the
methyl t-butyl ether (about 10 mL) to give 1.48g of the |
title compound {92.50 yvield, 97.9% ee) .



98.4% ee) was slurried in 25 nL ethyl acetate at amnbient terrperature
Concentrat ed aqueous h]Vvdrochloric acid (1-1 M., about 11. gm was -
added and the m xture was heated to 50*C with 'Vigorous stlrrlng (}Sor 3.5
hours. $heeslyEify was cooled to ambient tenperature and filtered, rinsed
‘with the nethyl t-butyl ether (about 10 nL) to give 1. 48§CU\U5‘E'I’F€79‘t|tIe
conpound (92.5% vyield, 97.9%ee). 17 May 2005 WD 02/ 40451 PCT/ US01/2779S
-43 Exanple 8 Synthesis of (N)-((S)-2-hydroxy-3-nethyl - butyryl)-l-(L-
alaninyl) - (S) -amino- 3 -: nethyl-243; 4, 5 -tetrahydro- zlH 3-
benzazepi n-270he 5 A round bottom flask was charged with N-t-Boc-L-al ani ne
(1-0 eq.), hydroxybenzo.triazole hydrate-(gbout 1.1 eq.) and

(S):I-andno-3- methyl-2j,4,5 -tetT‘a‘r‘ryﬁro— H 3- benzaze~in-2- one (1.0 eq.)
in THE &éﬁ@s&i@é@mwb&%hp%hywwﬁmyl -butyryl)-1-(L-
(N, N-di iogeprionyl et ) ki hdes - Incle 196 )2 Weisq agdded 10 EP&&Q@L& 9.8 é”“v‘d

m xture_f ol owed by EDC (17T eg=)~—Atter—st+r+ring ..m..—r rs at
anbi ent sol vent was renoved at reduced pressure t he

resi due taken whidy aldWd om 2£EL 8 €,20d Y& t ted aqueous
sodi um i car bonate sol ut?%n 1 N gq%eoust[%r d W%I’I ne, V%rigeda%

anhydr odd - Qo s dnfdireyhenter siazahe hiydradley detbaentvel] eqi) r&dﬂced
pressur gsyoipaauice -ddigBos; % al en' nylL}agi-ngs d§o' ne&ﬁl@pﬁﬁf"&""%&?%‘i'

-tetrahydro- | H 3- benzazepi n- 2-on mass spe troscopy
st ream 8Peaffy dr 66 IRAD JaF wsd@aseedrbgenuglnmespﬁ@ezﬁ i et ot Wdan of

1- (N-t-BRcnl-aaka -tetrahydro-
| H 3- benzazepi n- 2 ong)yzi t?lg’}%d@(ahej(éoﬁqosoyaﬁ) adggd It 5he &9l bath to
Hhout |1 epErrgddaiauaref doll@wsl ynuERs. (The eql-Ut i ofF t4as SHapfsthg then the

CO&ANgr spahhar e d e i,on_was a 0 25 warmto anbient
t enper at ur e Wi t%ms%?l Pro?l%% %lg:r a%rﬁ%l%]o‘hr%emp%oﬁl;?’(;ﬁ fr elsﬁ’lB’F“FL@afsor the .

consunpfPBAVEH 3tarefinged pressure, the residue taken up in -ethyl

acetate and water, washed with saturated agueous sodium

bicarbonate solution, 1 N agueous HCi, brine, dried over
15 h anhydrous sodium sulfate, filtered, and the solvent removed

at reduced pressure to prov1de 1 {(N-t- Boc-L-alaninyl) amino-

meethyl 2 3, 4 5 —-tetrahydro~:Alg—B—benzazepln—2—one: mass
spectrascopy (M+H)}', 362.3. ‘
A stream of anhydrous HCl gas was .passed through a
1 20 stirred solution of - (N-t- Boc—L-alanlnyl)amlno 3- methyl—
2,§w4 5. I~ tetrahydro~ ‘1H-3-benzazepin-2-one in 1,4-
dlokane(O-GBm0.0Q M), chllled_ln a ice bath to about 10°C
-under Nz, for 10-15 minutes. The solution was capped, then
the cd&%%ng“beth'remeved, and the solution was allowed to
25 . wWarm to ambient temperature with stirring for 2-8 hours,
' monitoring 1.0 by TLC for the consumption of starting

material. The solution was concentrated to give 1- (L—

alanlnyl)—(5)~amlno 3- methyl 2 3,4,5 -tetrahydro-' 1H-3-
penaazepln 2-one which was used without further
3ﬂ . purification. - -
1-(1.~ Manlnylj-(S) —amino-3-methyl- 2 3 4 S F.—tetrahydro%_%-r b

‘methyl—\ 1H 3-benzazepin-2-one(l.0 eq. ), hydroxybenzotriazdle
hydrate (1 1 eq.) and (s)-2~ hydroxy~3~methyl—butyr1c -acid

(1.0 eq. ) in THF under n1trogen atmosphere Hunig's base



material. The solution was concentrated to give 1-(L- alaninyl) - (S)
-amno- 3 -.nmethyl-2, 3, 4, 51 -tetrahydro-~ 1H 3 benzazepiLn;2- whi ch
was used without further 30 purification. %%%%% '

| ~(L- A: Lani nyl )-(8)-am no-3-nethyl -2, 3,4,517 -tetrahydro,-37 etq.),
'hydrox\}'QéHé‘Bi/ YMiazole hydrate (1-1 eq.) and.(S)-2-hydr oETausmuimgs ~but ytic .
adid (1-0 eg-) in THF under nitrogen atnosphere. Hunig's basS&™1l7 May 2005
WO 02/ 4045) 1 PCT/US01/ 27795 -44 (N, N-di i sopropyl ethyl anmine, 1-1 eg-) was
added to the well stirred m xture falgl.owed by EDC (1.1 eq.). After
stirring from4 to 17 hours at anbient tenperature the solvent was

renove ced essur t here ue-t aken. up ethyl . 5 acetate (or
.S|n1IaSNﬁk1&éﬁt%pro X&ﬁ%ﬁ fﬁﬁéﬂgd anghega uFﬁ?%d“ggﬁ%6ﬁ§t§Hﬂ|
b|carbshatee@bmﬂmumredeil&ﬂed byi mec dui.edeopgr. anedr qus 56 rnsulfate
and the %%lvent gennved at uced pressure to provide the t|tIe conmpound.
LO Exarprs & &§0nt 'h&QuE 2 t(N‘j“Elb ientsfemperatyrsiie fadRAh aF ~r 1) . - | -
(L- alaﬂmnwbﬂ at(dedﬂEdeﬁ%sﬁﬁfo|tﬁe3ré856nbﬂk%%en L9 WA
Eenzazeg n- t Q% A r.oun botton1f|ask was charged with N-t-Boc-L-al anine

5 (248°8%§ 51 §25ﬁ811) T A O bengBer VALEF - e WRylHest i 2 g, 1.52

mol ), aadue:srea- a@mjmm BidafbSnatet E3MYEEen, 1 & deqnzazepi n- 2- ane
(250. 88? in THP (1.76 L) under nitrogen atnospheré. The mixture
was co %Be é?? Pﬁgﬁ'?ﬂ§Y4%9%¥esaﬁﬂﬂﬁgsPﬁﬁﬁéesaﬁéséhe solvent

(N, N- diremopeapstet-Brhadd §r i fe ! O (283.7 g,

1.45 nol). After, stlrr?%g 6 hoursogﬁgé?ﬁgggggﬁ %?k?%?ggwg%uﬁgfned to
anbi ent tenperature and stirred for about 14 hours: The sol vent was
Leenoved at reduced pressure, theE&%§&ggggtaken up in ethyl acetate (3.76

L) and mater (1 76 Lk, the layerswere 5 separated, the organic |ayer
P (A& )12 -y dreonubapetihvyebutyowbinéd (Bnd extract ed

with eihahlﬁﬁﬁiatg)—amlno 3-methyl-2,3,4,5  -tetrahydro- 1H-3-

benzazepin-2-one

A round bottom flask was charged with N-t-Boc-L-alanine
L5 (249.5 g, 1.32 mol), hydroxybenzotriazo]e hydrate (232.2 g,
1.52 mol), and (S)-l-amino-3-imethyl-2,3,4,5 -tetrahydro- 1H-3-
benzazepin-2-one {250. 8 g, i. 32 mol) in THF (3 76 L) under
" nitrogen atmosphere. The mixture was cooled to less than 5°C
before adding Hunig's base (N,N—diisopropylethylémine, 188.4
20 9. 1.45 mol) followed by EDC (283.7 g, 1.45 mol). After
.stlrrlng 6 hours the reactlon mixture was warmed to ambient
temperature and stlrred for about 14 hours. The solvent was
removed at reduced pressure, the residue takeniup in ethyl
acetate (3.76 L) and water (1.76 L), the 1ayer; Were
5 separated, the organic layer extracted with water (1.76 L),
the aqueous layers combined and extracted with ethyl acetate
(1.76 L). The organic layers were combined, extracted with
saturated aqueous sodium.bicarbonate solution (1.76 L),
o dried over anhydrous sodium sulfate, filtered, and
o evaporated in on a rotary evaporator to provide 1—(N;t-Boc¥
L-alaninyl)amino-3-imethyl-2,3, 4,5 ~tetrahydro~~ 1H-3-
benzazepin-2-one 463 g (97. 2%). - - ‘
' An ethyl acetate solution of HCl was prepared by

- -passing anhydrous HCl gas, using a subsurface dispersion




U-76 L). The organic |ayers were conbi ned, extractedw th saturated aqueous
sodi um bi carbonate solution (1.76 L), dr| ed over anhydrousidy ggm§ul fate,
filtered, and O evaporated in.on a rotary evpporator to provide 1-(Nt-Boc-
L~al ani M)'Zfﬂﬁrho 3 --;nmethyl-2, 3, 4, 5 -tetrahydro- 1H 3¢r/ysei2i7es
benzazepi n- 2- one 463 g (97.29% . An et hyl acetate solution of H cl was
prepared by passing anhydrous HC.1 gas, using a subsurface.di spersion 17
May 2005 WO 0 2/4045 1 PC,\/US(11/277951 -45 tube, through ethyl acetate
(1.76 L) cooled to about OOC- The et hy1 ‘acetate sol ution of HCl prepared
above was addeq1 to a wgorously stirred slurry of 1-(N-t-Boc-L al aninyl)
am no- 3- utlfbet'h ough gliigl: acetadieydilo-76 HB-bentedepibnabbuR- ore. (462 g,
1- 28 nolthd e hylaaceiat e it unt _of ethyl acetate (I
L) was added ar?iiwt he rgééc?lé’%ﬁzarﬁ%t é&e%\/\tgs %XIO%EELI Hoagwg?rﬁ”?ﬁ %481
t enper att®r & @oruskedstbrred Bluthy odadtd On-wikbaeb-was f iltered to
give aag@hiGhw 1hgnsiigd ur th a _(5 ) _10 heated to
rgfl ux %nd t hen coolsrg%j :go\ﬁ%%g i gdy%chb\g‘ ore fé%ﬁer (%lé andl% Vi 3“?82813%'8“
- akafPry{462 5) 1.ad rmOB) - ipeelph2 adekdte t €3 rahyt 0-an

1H—3 b
(L Neiﬁ?‘%f?ﬁ"f‘% o dr ehyl d%tats (1 Moopamyided.ang weenyl -
-1 H- 3 - bEAZEIOpi Muixtore (W?&Q &gowéc-ilBonwla):m dw&dcﬁ%yibﬁﬁg&td&@,_zglgnaydrat e

(207.6 gritridf ) »oHuNi g d||so Iethy m ne, 352-2. 9, 2-71
nol ), antéll i -ggh 22021!; 3'ﬁl %%U% 5‘15 é’gltﬂr% tRIgiva THF

(4-8-L)2weP 1€1(anb seddet vaamlsl@gﬁjneatwmthhercﬁst&ﬁﬁt&@lwodsa%)to | ess
3 nmol) was added and the reaction m xture was.

ipan 5 (253

adljll oweght%grfz‘n tgeggf)‘f(eﬁfl d itdhiprereeot edaka epostt 6.0°Af befoabout 25 hours
the reafiloaringxhtaedryangdiddit é\nih(glgkﬂgﬁgg th (.5..54 and
exlhé@g%g_y\l%h Wgter L% %era%rd Th Hg%nlbenz%yz%rpl\%g _gzgeeit:rg&gt gd' vm th water

(222 e aqueous ayer
: (94 7%) .
1- {L ~Alaninyl)- (S} -amino- S—methyl 2,3,4,5.i- -tetrahydrg 3- |

1$ methyl- 1H*3 benzazepa.n—Z -one (369.5 g, 1. 18 mol),
hydroxybenzotrlazole hydrate (207.6 g, 1. 36 mol), Hunig*s
base (N,N- diisopropylethylamine, 352.2 g, 2.71 mol), and
{S) -—2—hydroxy—3“methyl—butyric acid (140.6 g, 1.-,18 mol}l in
THF (4.8 L) were combined under a nitrogen atmosphere and
20 cooled to less than 5°C. E‘DC {(253.7 g, 1.3 mol) was added
-and the reaction mixture was allowed to warm to ambient
temperature arnd to stlr- After about 25 hours the reaction
mixture was diluted with dlchloromethane (5.54 L) and
.extractéﬁ with water (2.22 ). fThe o-rganlc layer was
25 extracted with water (2.22 1), the agqueous layers were
combined and extracted with dichloromethane (5. 54 L). The
organic layers were comb::.ned  extracted twice with water
(2 22 L}, with saturated aqueous sodium bicarbonate solution
| (2 22 L), dried over anhydrous sodium sulfate, filtered, and
10 _ evaporated in on a rotary evaporator to provide the title
compound 428 g (100%).



‘conpound 428 g (100% . 17 May 2005 WO 02/40451 PCT/ USQ /
- 10 Synthesis of (N)-((S)-2-hydroxy-3-nethyl-butyryl)-I-(L-_gfaninyl) - (S

combi ned and extracted with dichl or omet hane (5.54 L) The organic |ayers

were conbi ned, extracted twice with water (2.22 L), with Slf?tl\h'éfﬁtﬁﬁ aqueous
sodi um bi carbonate solution (2-22 L), dried over anhydrous sodi um sul fate,

filteredyomnds; evaporated in on a rotary evaporator to p.g((zll\;ygengg)e title
A6 Exanpl e

-amino- 3-nethyl-2,3, 4, 5 6, 7-tetrahydro-2-141H 3- benzazepi n-2~one
di hydrate 5 (N) - (S) -2-Hydroxy- 3- méthyl -butyryl) -1- (L-al aninyl) -
(S)-arrLino-3-nethyl-2,3,4,5 -tetrahydro- |H 3-benzazepin-2-one solid was

taken up in acetone (3 - 42 L) amckapiier 1(0. 856 L) with slight warm ng
ortlons and to each was. added

(40" Q) 3

wat er ' : ottt 1tffan conpl ete
addi ti éﬂraHGMyMte(rsxmnhazy 3smbuhypnz,vaa,81 @L@me@bﬁ@h@a% p@r1@ient to

gi vé apspli ich, was_sti d as a slurry at anbient tenperature for
about t2nd drying to give the title conpound
310.6 ¢ (66 (BW()—( 5 -\M@W&ﬂ@kyysdm@&hﬁpB@ﬁ;ngqulc_a(lL_lM i nvention
3.s usyal admniestered In_the formof a pharnmaceuti cal lﬁ%mtlon

Thus, in angltlﬁer HsGdYreht 3. e pr e$ehtahydramt it8n3 prenviarep ipharemeceut i cal

conpos$@119dswaenmal&tmgl;am@féegﬁbﬁg apoynt L@f aﬁ@y%@é r\ﬁ) 856 L)
N ((S)-2- hydrox -3-methyl- 0 butyryl)-1-(L-alaninyl)
3- net hyt ¥B slaghe F@Wrb‘m C)H-l-sr‘hebmhztemm @asoa_ﬁhdl mndbaLQ and a
pharm%fggghg acee n sihions are used for
Gltnhl bi ting Vanyl oi pggpc'?lbédaec %%sgedd%%/‘g‘? ?{5(9 éf%t fdswhilienc| uding t he
reat rveamtmuthtnbemery iﬂl&ﬂﬂﬁcﬁa ©o Thers . thpessilidoye fconpasses
the use cryshal L’l ne (N).-((S)-2-hydro- xhj;)S met byl - ut%‘%?? 1§
wat azy- solutlon was allowed to cool to ambient to
give a solid which was stirred as a slurry at ambient
temperature for about 14 hours before filtering and drylng

to give the title compound 310.6 g (66.2%).

-57 When employed as a pharmaceutical the present invention

is usually administered in the form of a Pharmaceutical
composition. Thus, in another embodiment, the present
invention provides pharmaceutical comp051t10ns comprising an

effective amount of crystalline N—((S)—2—hydroxy~3—methyl~

0 butyryl)-1-({L-alaninyl)-(S)-1-amino- 3-methyl~2,3,4,5 <= -

‘tetrahydro—ﬂfl§:3—benzazepin~2~0ne: dihyaréte and a
pharmaceutically acceptable diluent. Such compositions are
used for inhibiting B-amyloid peptidé release and/or its

synthesis, including the treatment of Alzheimer*® disease.

5  Thus, the present invention encompasses the use of

crystalliner(N)-((S)—2-hydroxyn3fmgthyl—butytyl)—1—{L—
alaninyl)%(S)—1~amin043—methylr2,3t4,5ﬁﬂ“Ftetrahydro—sﬁiH—3—
beq#azgpin—znbne dihydrate for the manufacture of a
medicament for inhibiting B—amyloidfpeptide reiease and/or
its synthesis, and specifically including, treatlng
Alzheimer's disease.

Crystalllne (N}~ ({S) - -hydroxy—B—methyl—butyryl) -1-{L—
alaninyl)- (S)~l1-amino- 3-methyl-2,3,4,5. -'Ftetrahydro~-$1H 3-
benva“eplnn-—one dihydrate can be admlnlstered by a varlety




alaninyl)~(S)-l-am no-3-nethyl-2,3,-4,5 .", -tetrahydrb-,,".AH—S-

benzazepi n-2-bne di hydrate for the manufacture of.a nedi capgip
inhibiting P-anyloid peptide rel ease and/or its synthesisa and’ﬁﬂﬁ

speci fi calgyoddagd;udi ng, treating Al zheiner's disease. Cré?h%lsqlni/znf%-
( D

(N -((S)-2-hydroxy-~-methyl-b.utyryl)-I-(L- alaninyl)
-1-am no-3-nmethyl -2, 3,4,5 -tetrahydro-6~~_|1 H 3- benzazepi n-21%one di hydrate

can be administered by a Variety 17 May 2005 WD 02/4045 1 PCVUSQ /2779, ~
-47 of routes. The present conmpound caf’be adninistered in any form or
node whi ch nakes the conpound bioavailable in an effective anount,

I ncl udi ng odir alouars .parmiat eralsdneut esmpbahd @éﬁ"BEeadmihEEFQEEéeﬂﬁ Qﬂgpound

can-be admd ni ster rall.y, 5 i nhal ati on, subcut aneously, .
-intranuscgkg?\§%'%gﬁ€? %%ﬁ%hgpgéstFEFS&BWHQPF?,bFﬂ??éﬁ&@QﬂPy%nréétaIIy,

»

occul ar | y effegitdatel pmosmlyl,i Hgedlidingbuesdl byd padehberhikeout8sMekbpg t he

oip an compnpleNehel EYERERE", cblRouBRl LHE POSr SRl tanetl pRrhlxnCh &

carfier Wi érhadatheni nsubeutenmrutly, capsubeussataely, paper or ot her

cont ai ner j t & | an _be, adm ni stered al one
1nIB&v@?6B%E 0 QEahQ@e%@?iggb HH¥§$£58Q1 %atr?gFag

or in the formof a pharmaceuti “tonposi tion, ined with
phar maceuPFERLRY1Ys hepépeaBle gnbhénrpuvalivchbascehiyi easdothextikeent s,

the proportiomnandiaabuEBeoboBbeltabasdst ce Defubin g, sphubility and
chem cal grogertLes of the present conpound, the chosen routée” of

adni ni st ratFoNe aRETSEARBEr 4S pAuskhreliked| whthcan cexc{Remingt on' s

PIE0 maceudli tatedObBChanegsiplBhl B! LhoTlosdR G DL 1 SOLRY, CO. L4990 The -
present pharmaceutical conpositions are prepared Th —a fenner-weti known in
t he phar n§eethi €ar BetinThbechprinert arcaxeibs ernsachmyt bepapeao| b,

sem - sl | Scner bbathingR! eriAb cHb6nG s SHRY ofSshy! oL A, BYL UM for
€ ac Iyge administered alone or in the form of a pharmaceutical
composition, that is, combined with Pharmaceutically
.15 acceptable diluents, such as carriers or excipients, the
proportion and nature of which are determined by the
soclubility and chemical properties of the present compound,
the chosen route of administration, and standard
rharmaceutical practice. (Remington's Pharmaceutical
20  Sciences, 18th Edition, Mack Publishing Co. (1990)).
The present pharmaceutical compositions are prepared in
a mapner well known in the pharmaceutical art. The carrier
or excipient may be a solid,'semi-solid, or liguid material
| which can serve as a vehicle or medium for the active
25 ingredient. Suitable car;iers or excipients are well known
in the art. The pharmaceutical composition may be adapted
for oral, inhalation, parenteral, or topical use and may be
administered to the patient in the form of tablets,
- capsules, aerosols, inhalants, suppositories, solution,
.30 suspensions, or the like. I |
' For the purpose of oral therapeutic administration, the
compounds may be incorporated with excipients and.used in
the form of tablets, troches, capsules, elixirs,

suspensions, syrups, wafers, chewing gums and the like.




25 ingredient. Suitable carriers or excipients are well known in the art.
The pharnmaceutical conposition may be adapted for oral, |myM§y(£%,
parenteral, or topical use and nay be administered to t he pati'ent in the

f or m of t&%ﬂéﬂ&hl capsul es, aerosols, inhalants, suppositadTesseiaest i on,
"30 suspensions, or the like. For the' purpose of oral therapeutlc

adm ni stration, the conpounds nmay be incorporated with: eXC|p|ents and used
in the formof tablets, troches, capsuBes, elixirs, suspensions, syrups,
waf ers, chew ng guns and t he Iike 17 May 2005 WO 02/40451 PCT/ USQ / 27795

-48 Theserprepa shoul d. cont.ai n | east 4% 'of the compound of the
present. i r?@léa%% %Qgpgﬁét OFPyEPPH FieHPEE‘?ln Bt 18P hé W &% dd*®ependi ng upon
the parti compouhdr mfantenpyeseanyveéniventhyn, . kedhelovasrn -i2gtdniakaut 90% of .

t he; melg +0 the 5 uni.t he anpunt of the conmpoynd present in
conp05|t|ons %@y %ucﬁafﬁgg éegﬁngBQeuBBEaﬁgewﬂqrqigq%ﬁﬁnﬁﬂiﬁ qmﬁbﬂéﬂfed

_conp03|t|cnsvandeptépabétb@ﬂﬁe@ﬁCQthBQab@uEh©0%r%&e%%e* s U
det rn1ned b Rerson skilled in the art. The tablets, pills, capsu es
troches, ¢ haBF] REOHRy ofothPsEoRBARAANPERESST iEr €O aidifals 6w ng

adj uvant ssubhndhas assGhtap18i a65968Yil el bbi BB Le8hldd 0%5e AP agacanth
or gelatin; exc# I ents such as starch or | actose, i'sintegrants such as
al ginic aEPEP ﬁ%@%lanéo?ﬁeE@E?Ehoﬁﬁda?ﬁ@rﬁﬂﬁ§ tol ghei passenguch as

nagneSIUHIﬁvaﬁtﬁbﬁ méY'béOBethﬁan& By éiﬁéQEBﬁ.sﬂ g@@t§n§%ﬁg %%t

colloidal silicon dioxide; and sweetening agents such as Sucrose or
saccharin, nmayTBe BREeEtsorphlisaverbaglagentrogblsas apdppienilike methy!

saiocylatgls@r OheROe dhaveri e n orn1|s psul e,
it may contalnc in addltloﬁftﬁgﬁgygfrg%g fgfiﬁgggébééjtysgtszo 4&%&@
carrier subRRads ol e ayyehel flye oteblubosat t guwmi krag@chethdesage unit

e e e o e R
be coat edsvch as alginic acid, Primogel, corn starch and the like;
lubricants such as magnesium stearate, siliconloil or

15 Sterotex; glidants such as colloidal silicon dloxlde, and
sweetening agents such as sucrose or saccharln'may be added
or a flavoring agent such as peppermlnt, methyl salicylate
or orange flavoring. When the dosage ﬁnit form is a capsule,
it may contain, in addition to materials of the above type,

20 a liquid carrier such as polyethylene glycol or a fatty oil.
Other dosage unit forms may contain other various materials
which modify the physical form of the dosage unit, for
example, as coatings. _Thus[ tablets or pills may be coated

| with sugar, shellac, or other coating agents. iA sSyrup may

25 © contain, in addition to the present compounds,;sucrose as a
sweetening agent and certain preservatives, dyes and
colorings and flavors. Materials used in preparlng these
various compositions should be pharmaceutlcally pure and

‘ non-toxic in the amounts used.

30 For the purpose of parenterél administration, thé
compound of the present invention may be incorporated into a
rsolution Or suspension. These preparations typically contain .
at least 071% of the compound of the invention; but may be
varied to be between 0.1 and about 90% of the weight



wi th sugar, shellac, or other coati ng agents. ] A syrup may 25 contai n I n
addition to the present conpounds,' sucrose as a sweeteni N9 &
certain preservatives, dyes and colorings and flavors. Material's used in

prepari ngwidgsfysvari ous conposi tions shoul d be phar rraceutﬂccl%% XL e and

‘non-toxic in the amounts used. 30 For the purpose of parentera

adm ni stration, the conpound of the present invention may be=i ncorporated
into a solution or suspensi on. These p epar ations typical Iy y contain, at

| east 0.1% of the conpound of the invel 9on but - may be varied to be
between 0.1 and about 90% of the weight 17 May 2005 WO 02/40451

PCVUSQ / 2 195 ecfa9 'ltﬂaeraa@runtﬂmef ateurdtongfourite qarpesmd eﬁ.&ﬂ{ in such

foll owi ng

conposi ti %E;dss SUGhth %)? u:tt]_%t% e dosat%gﬂee (Aosfﬁﬁ%o"g# ed. The

.sol uti ons susSpensi ons 565 eIt

adj uvant s otmaemelde diTheericd usiohsasr &umieefsﬁdafs |nﬂ§13ﬁc'atlw,lr§cﬂ.|ﬂd@ one

ot on MR Ll PG e BacolS,. dCe IS Brall] e dcel or

met Hyl panetter, fat |1@:>§Ied:&lib$1 seehias agQeitiidh, %J;Eéd)foﬁl@' um bi sul fite;

chel ati ng O%ent%yj_[ech a Bryl ene 10 di am net etraacetic aci d; buffers such
as acet at &Y P’CB s pRAVESTARE -2 SHAEY B (HY O] (Pt Rheof

tonicity syeitheas csedilw@nghl; 0hnge ol tdRIHI103yentie sQﬁ:r}?rE§rb9énz§; jeparation
can be encl.osed_in anpoul es, di sposable syringes or nultiple ose vials

made of gPas&Tel BFa§F|t@Y1PP§F§P?é‘d CHFICSGES F@%@%W&mmns are
abI e to becdet exseed uby 98818KkEL!: edH athiRg %b%nt@%&@ﬁ% ‘3{11
and when-done so the

ent invention may al so be adninistered topically,
i er a"’%&@F&EFﬁ‘aééﬁfﬁFl geig; sbritiess, sviokt ﬁ@ntacechat@@l lgdseratEse 20

base f or cexphBkBhafBY ‘éﬁﬂpébéﬁtgr‘§09r t'i‘i%r %d‘}ﬁzsttpfen e %‘Mn'l%:tt@;e s[n%hat um

| anol i n, polyethylene glycols, bees m ner a uents-su
wat er anda§|58ﬁépm Shdoride or dextrose ' The parenteral preparation

can be enclosed in ampoules, disposable syringes or multiple
dose vials made of glass or plastic. Preferred compositions

15 and preparations are able to be determined by one skilled in
the art.

The compound of the present invention may also be
administered topically, and when done so the cérrier may
suitably comprise a solution, ointment, or gel base. Ther

20 base, for example, may comprise one or more of the
following: petrolatum, lanolin, polyethylene glycols, bees
wax, mineral oil, diluents such as water and alcohol, and
emulsifiers, and stabilizers. Topical formulations may
contain a concentration of the formula I or its

25 pharmaceutical salt from about 0.1 to about 10% w/v (weight
per unit volume).

another preferredlformulation of the present invention
employs transdermal delivery devices ("patches"). Such
transdermal patches may be used to provide continuous or

30 discontinuous infusion of the compound of the present
invention iﬁ.controlled amounts. The construction and use

~of transdermal patches for the delivery of pharmaceutical
agents is. well known in the art. See, e.g., U.S. Patent

5,023,252, issued June 11, 1991, herein incorporated by



emul sifiers, and stabilizers. Topical fornulations may contain a
concentration of the formula | or its 25 pharmaceuti cal sal1t7(§\ﬁ%y056£bout' 0.1
to about 10% w v (weight per unit volune). Another preferre ormul ati on

of the pregsenipssnventi on enploys transdernmal deli very.de,\,\tir:é‘fs(,ﬁﬂm
“("patches"). Such transdermal patches may be used to provide continuous or
30 di scontinuous infusion of the conpound of the present _irnvéention in
controlled amounts. The construction_gﬂﬁ_use of transdermal patches for

the delivery of pharmaceutical agentsis well known in the art. See, e.g.,
U S. Patent 5,623,252, issued June 11, 1991, herein incorporated by 17 My
2005 WO 0290t CT/ TSt /pydies -84y red ermreeruciesh fwat clves: immpulse

ohar mooutTEa st < S Raendly i o RN G R b Bier at on o -

this inventi onn toapieal tgpharmnactel 1y al 1 lwongross tihen opsrre tdesc kifbethi s5

bel ow. The, apl.es anes ddd yg ol andare ot it saded o limt
the scope of t erl?'n'v |éoalnl'ilb;1]%lﬁ§/éév/\§§/e{q%lrlhu O%‘ﬁu%%gnﬁ% %neﬁgrréﬁaﬁceil atin -
capsul es RO They e¥Xrnglss obwe ngl lugkdatgresdicarins ansl pwepaoed; | ngr edi ent
Quant i ty (IRK ransl &) 146 Uehd Nl et 30 A JBakn303; gnesi um
stearate 5.0 The above ingredi entcgﬁjéare m xed I?n%gfi Inlggg‘ %ﬁﬁ@ﬁ%d gel atin
capsul'es in 340 ng quantities. Fornulation Exanple 2 20 A tablet forrmula is

prepared using the ingredi enggrmeheVon! BYEREIeN Quantity(ng/tablet) 9

Active Ingredient 25.0! . L. .
Hard gelatin capsules containing the following

10 ingredients are prepared:
. I
Ingredient Quantity{mg/capsule)
Active Ingredient 30.0
Starch 305.0
15 Magniesium stearate 5.0

The above ingredients are mixed and filleé into hard

gelatin capsules in 340 mg guantities.

Formulation Example 2

20 A tablet formula is prepared using the ingredients
below: .
Ingredient _ Quantity(mé/tablet)
_'Aﬁtive.lngredient : 25.0;
Cellulose, microcrystalline 200.0
25 Colloidal silicon dioxide 10.0 |
Stearic acid ' 5.0.

The components are blended and compressed 'to form

tablets, each weighing 240 mg. :
|

30




Cel lul ose, mcrocrystalline 200.0: 25 Colloidal silicon dioxide 10.Oi
Stearic acid 5.0 The conponents are bl ended and conpressed;%éyéi%ép '
tabl ets, each weighing 240 ng. 30 17 May 2005 WO 02/4045 1 fﬁ/2779~
Formul ati ewo &ampl e 3 A dry powder inhaler fornulation is pRHARRLSHs
‘containing the follow ng conmponents: Ingredient Wight % Active
Ingredient 5 Lactose 95 The active ingredient is mxed wtithe |actose
and the m xture is added to a dry pomdg%Ljnhaling appliance. 10
Formul ati on Exanple 4 Tablets, each containing 30 ng of active ingredient,

are prepared as follows: Ingredient Quantity(ng/tablet) 15 Active
| ngredient 30.0 ng Starch 45FormglakionoBrgmbakl Bne cellul ose 35.0 ny

Pol yvi nyl pyrrol4 90:50] Uf i ' teril.e.,water) 4.0 20 .Sodi um
"car boxymet hyl s}% ar gh . errgg-ol gnéé%i%r#g’{lea}rlﬁne T PARPARI SRR R9Tot al
120 ny Thetkgtfadd qwigrediemaonesitasch and cel | ul ose are passed 25 through a
No. 20 nesh U. S, 5iL¥ nd m xed thoroughly. The solutjan_of
“pol yvinyl -pyrroli“doné is mixed with the resultant po ,hFMﬂ ch are then
passed t hrough 2atliFerdsiyrddi®ntsi eve. The granul es so praguced are dried at
50" to 60'C aq?xggssed through a 16 nesh U. S. sieve. The sodi um 30
car boxynet hyl s arcive magnesi um st earate, and tal c, 95

The active ingredient is mixed with the lactose and the

mixture is added to a dry powder inhaling appliance.

10 Formulation Example 4
Tablets, each containing 30 mg of active ingredient,

are prepared as follows:

Ingredient Quantity {mg/tablet)
15 Active Ingredient 30.0 mg
Starch ' " 45.0 mg
' Microcrystalline cellulose | 35.0 mg
Polyvinylpyrrolidone |
| (as 10% solution in sterile_water} 4.0 mg
20 Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
- Talc 1.0 mg
Total | 120 mg

The active ingredient, starch and cellulose are passed
25  through a No. 20 mesh U.S. sieve and mixed thoroughly. The
solution of polyvin&l—pyrrolidone is mixed with the
| resultant powders, which are then passed through a 16 mesh

U.S. sieve. The granules so produéed are dried at 50° to

- 60°C and passed through a 16 mesh U.S. sieve. The sodium

30 carboxymethyl starch, magnesium stearate, and talc,

' previously passed through a No. 30 mesh U.S. sieve, are then
-added to the granules which, after mixing, are compressed on

a tablet machine to yield tablets each weighing 150 mg.




previ ously passed through a No. 30 mesh U.S. sieve, are then added to the

granul es 'which, after m xing, are conpressed on a tabl et nﬁgﬁéygg%g yield
tabl ets each melghlng 150 ng. 17 May 2005 WO 02/40451 ‘PCT/ U -52

For nul at imomofzxagpl e 5 Capsul es, each containing 40 ng of pepicamERls are

‘made as follows: |ngredient QJantl ty(ng/ capsule) 5 Active Ingredient 40.0

ng Starch 109.0 ng Magnesium stearate 1.0 ng: Total 150, 0°mg The active
i ngredi ent, starch, and nmagnesi um stearate 10 are bl en.ded passed through
a No. 20 nmesh U.S. sieve, and filled‘hto hard gelatin capsules in 150 ny
quantities. Formul ation Exanple 6 Suppositories, each containing 25 ng of
active 15 ingredi ent are naﬁeraglablibnv@xaiﬂp@ee&i ent Anount Active

acti ve | nor edi oo St (PR Ry M7 RE e et it et

suspendecdd rfCtJHlews%;t urated fatty acid glycerides previously melted using

the m ni num h cessary. The mixture is then poured into suppository

nol d of nom ngll%gfe%{a apaC| ty and al | oned B r¥o’t fe)—

2066 WD 02/ 4%“19@/]1:}@3}&&32&%95 -53 Fornul ati om@&Em@mmg e 7 Suspensi ons,

each cont ai ni r]o.chO ng of medi canent per 5.0 m dose are made as foll ows:
arch . 109.0 mg :

Magnesium stearate : 1.0 mg

Total 150.0 mg

The active ingredient, starch, and magnesium stearate
10 are blended, passed through a No. 20 mesh U.S. sieve, and

filled into hard gelatin capsules in 150 mg quantities.

Formulation Example 6

Suppositories, each containing 25 mg of active

15 ingredient are made as follows: : !
Ingredient | Aﬁount
Active Ingredient .. !25 mg
Saturated fatty acid glycerides to ° 25000 mg

_ The active ingredient is passed through a No. 60 mesh
20 U.S. sieve and suspended in the saturated fatty acid
glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a éupéository

mold of nominal 2.0 g capacity and allowed to éool;

25

qg{cagsu SS- 17 May-




-Ingredient Amount 5 Active Ingredient 50.0 ng Xanthan gum4.0 ng Sodi um
car boxynet hyl cellul ose (119% M crocrystalline ceIIquse'(qg%aa éﬂ% 0 ny
Sucrose 1.75 g 10 Sodi um benzoate 10.0 ng Fl avor and Col or q.yt éurified
wat er to woQuzatsiThe active ingredient, sucrose and xant hpar@dmahe

‘bl ended, passed through a No. 10 mesh U. S. sieve, and then 15 mxed with a
previously made solution of the mcrocrystalline cellulosg anhd sodi um
carboxymet hyl cellulose in water. Thecsodi um benzoate, flavor, and col or
are diluted with sone of the water and added with stirring. Sufficient
water is then added to produce the required 20 vol une. Fornul ati on Exanpl e
8 Capsul es, each contai ni ng Formyleft ivsdiBxamite at e nade as foll ows: 25

I ngredi ent Quast,l ps Lve.lngeedi ent -1 ; a 407.0 ny
-Nhgnesiunlsteaggggﬁéggéﬁg' #%?%Icﬁgéé%ﬁﬁ%BBBsTﬁg %§t$$§l?§8Fe§i§%F, starch,
and magne8i Unindt Eacgt areamads| andéd]llpussed through a No. 20 mesh U. S.

si eve, and figé?gﬁgﬁ%ﬁghard gel atin capsules in 560 nngﬂggtities. 17 Nay
e

*2005 WO 02/ 40 01/27795 -54 Fornul ati on Exanp A subcut aneous
for®ul ati on nafcbévpr @pgrediestfol | ows: I ngredient. Gandi ty
Active-lngredigghtgéh §u8 ngy 5 cornoil I m 4.0 mg

Sodium carboxymethyl cellulose (11%)

Microcrystalline cellulose (89%) 50.0 mg

Sucrose_ 1.7% g

10 Sodium benzoate _ 10.0 mg
Flavor and Color : q.ﬁ.
Purified water to 5.0 m

The active ingredient, sucrose and xanthan gum are
blended, passed through a No. 10 mesh U.S. sieve, and then
15 mixed with a previously made solution of the
midrocrystalline cellulose and sodium carboxymethyl
" cellulose in water. The sodium benzoate, flavor, and color
are diluted with some of the water and added with stirring.
Sufficient water is then added.to produce the required

20 | volume.

Formulation Example 8

Capsules, each containing 15 mg of medicament are made as

follows:
25 Ingredient ' . Quantity(mg/capsule)
Active Ingredient 15.0 mg
Starch 407.0 mg
Magnesium stearate ' ' 3.0 mg
Total : 425.0 mg
30 The active ingredient, staréh, and magmnesium steafate

are blended, passed through a No. 20 mesh U.S. sieve, and

’filled into hard gelatin capsules in 560 mg quantities.




Dependi ng on the solubility of the active ingredient in corn oil, upto
about 5.0 ng or nore of the active ingredient may be enplqy%ﬂ?'ﬂx%his
formulation, if desired). LO Fornulation Exanple 10 A topical tornulation
may be 8re ared as , follows: Ingredient Quantity Active |ngredient
-1-10- g% EHBP§nying Wax. 30 g L5 Liquid Paraffin 20 g WHHESEEFTsParaffin
to 100 g The white soft paraffin is heated until nolten. The"1iquid
paraffin and enul sifying wax are incorporated and stirred until dissolved-
The active ingredient is added and -5@-stirring is continued until

di spersed. The m xture is then cooled until solid. In. one of its nethod
aspects, this invention istPﬂﬁ%?é?%ﬁoEﬁaﬂﬁﬁgog for i-nhibiting B-anyloid
peptide release and/or its synthesis conprifsing adm nistering to a 5
patient in Aestbchdsesfous tfoamudatéon wenanmmrafared yas afd 1 hews :
(N-((S)-2- Loy - 3 -methyl-butyryl) -1- (L~ alaninyl) - (S
-1-anino-3-%€gE¥¥¥%%%?4,5,,, -tetrahydro-- | H 3- benf%f%%?%% -one

di hydr ~at e_2kcfizepdmgrsadisntet hod enbodi-nent,. the pieSemy i nvention
provides a pethod.for O treating Al zheiner's disease oggiising
admnistering to a  patient in need thereof with an ef i ve anmount of
crystal | i neDeNpn@isSy 2rhywhe GOTSbietihyl diutohey lactisfd -ingredient in

al anin - ( | -am no- . 3-nethyl=2.3,4.,5 -tetrahydro- | H 3--

benzaz%%%lrll- §-X%heﬁ§: %}%drag)togﬁi;y My"S085 ™H%02 2GRS 3CH3H Usal  2779-5 - 55

|t i s @hgoedéengninagdbichampineysedi jhedhie tfentntaoimn, aff edsihed) .

Al zhei nmer's di-sease by treating a patient presently afflicted with the

di sease or by prophylactically treating a patient at risk to devel op the
L@i sease. Thus, 5 the ternwornekd tesh" EaAgplkr @ati ng” are intended to refer

A topical formulation may be prepared as follows:

Ingredient Quantity

Active Ingredient - T 1-10-g
Emulsifying Wax. : : ' 30 g

L5 Ligquid Paraffin . . ‘ 20 g
| White Soft Paraffin ,_ to 100 g

The white soft paraffin is heated until molten. The
ligquid paraffin and emulsifying wax are iﬁcorpbrated and
~ stirred until dissolved. 'The active ingredient is added and
0 stirring is continued until dispersed. The mixture is then
cooled until solid. |
_ In one of its method aspects, this invention is .
directed to a method for inhibiting B-amyloid peptide
- release and/or its synthesis comprisingkadministering to a
5 patient in need thereof with an effective amount of
crystalline (N)-((S)—2—hydroxy—3—methyl—butyxyl)—1—{L—
alaninyl) - (S) -l-amino- 3~methyl-2, 3,4,5; ‘tetrahydro—: 1H-3-
bepzazepin—Z—one dihydrate. In.a particular method |
.embodiment, the present invention provides a method for
0 -treating Alzheimer's disease comp:isingvadminiétering to a
patient in need thereof with an effective amount of
crystalline (N)-((S}42—hydroxyf3jmethyl—butyryl)—15(L;
alaninyl)-{S)41-amino—3¥methy1—2,é:4,5- % :tetréhydro—:iiH—B—

benzazepin-2-one dihydrate.




to all processes wherein there may be a slowing, interrupting, arresting,

controlling, or stopping of the progression of Al zheiner' SI?%%%%’ but
does not necessarily indicate a total elimnation of all synptons.” As

such, thayd@ypngsent nethods include for preventing the "
“Al zheinmer's disease in a patient at risk for devel opi ng %ﬁ#@?@f’ S

di sease, inhibiting the progression of Alzheiner's disease, ~and treatnent
of advanced Al zheiner's disease. 15 % used herein, the term"patient''
refers to a warn bl ooded animal, suc *is a mammal , which is afflicted with
a disorder associated with increase 0O-anyloid peptide release and/or its
synt hesi s, i ncludisiéehetoegnbzed seaste . orld sksi 1 untlelrs tidod drlamagui nea

pigs, dog S L. [ ,horses, 2Q cattle,. sheep, .and humans are

. exanpl es %?f%%n% ésaj\%\nfflﬁ%&%%es s%%%aés%%% ﬁtger?gialrﬂ%gz“ 4@ % erm Patients
in need oprsmently rabfhented el rleadhd ydilegreo sad bylpraedy hendical iyvhe term
"effectiv untff of a _conmpound of formula | .,refers to an_anmount which
s effect EEPHN 2 olefent "'8 AT | o oé)epvge:'ﬁgﬂet}feel S&rd/ FPYr s

syn? hesi sthandespect fresihgnt 1 naid esttawr iNlghaeirerirendictbase refaref f ecti ve
amount cagob ieadci)é% det er,m ned be/ t he attendi ng di,agnostician, as one

skilled i Rothe: o R The FF s eH R S diverts éh "t“‘@éﬁi ques and by
obser vi ngimestiist it ai etk snidey, ar@iQEAIS G, QX tSEShg I0F daker nm ning an
effective_anount,. the tdo e of, crly'staé.l I ne I_\I-&éxS)-Z- hydr oxy- . :
3- et hyl -BUer§79192 (@ a‘pa%?'i‘?fm - (B) S8R G0 AR ok, npcegsayily
t et r ahydrim@ttB:deanzszel nelimone: byl atg, s@wrgjtréﬂ@ 14 MVaycB008he WO
02{6141451 PCT/ US(i1/.27795, of gac ors are caonsidered by the attending
di‘agnost i RT&HCRT W&#%gl,mbm hotoT IRHVER S (Hhe ss&tcPiand
char act erAktheimef ' N-di(SHase hiydr0xpaSamt R AWy rpdy devidiopghgni nyl) - ()
-1-am no-§l— rgat hrﬁll -2.3,4,5 -tet,rrﬁ_p_)ig,r o- H3 ]
zheimer's didease, inhibiting the progression of
Alzheimer's disease, and ;reatment of advanced Alzheimer's
digease,
15 As used herein, the term “patient” refers to a warm

blooded animal, such as a mammal, which is afflicted with a

disorder associated with increase B-amyloid peptide release
and/or its synthesis, including_Alzheimef's diséase. It is
understood that guinea pigs; dogs, cats, rats, mice, horses,
20 cattle, sheep, and humans are examples of animals within the
scope of the meaning of the term. Patients in need of such
treatment are readily diagnosed.
- As used herein, the term “effective amount” of a
compound of formula I refers to an amount which is effective
25 in inhibiting P-amyloid peptide release and/or its
synthesis, and specifically, in treating Alzheimer's
disease.
an effective amount can be readily determined by the
" attending diagnostician, as one skilled in the art, by the
o 30 use of conventional techniques and by observing results
obtained under analogous circumstances. In determining an
effective amount, the dose of crystalline N-((S)-2-hydroxy-
3-methyl-butyryl)-1-{L-alaninyl)~ (8)-1-amino-3-methyl-
4,S,6,7rtetrahydro—ZH—3—benzazepin~2-one dihydrate, a number



5 benzazepi n-2-one; the species of patient; its size; age, and general
heal t h; the degree of involvenent or the severity of the q' squghe
response of the individual patient; the node of adn1n|strat|o Q1

bi oavaiy.glgbkidy characteristics of the preparation adninistered; the dose
‘regimen sel ected; LO the use of other concomtant medi c&GIEHMEAY ot her
rel evant circunstances, An effective amount of crystal line ™
N-((S)-2-hydroxy-- 3- nethyl butyrvl) 1- (L-alaninyl) - (8) -1 -anino -
3-nethyl-2, 3, 4, 5 tetrahydro- 1H—35§)enzazep| n-2 -one di hydrate is
expect ed to ;5 vary fromabout 0.1 mlligram per kil ogram of body wei ght
per dayef n@ﬁkgxbday)irEocabmﬂde’k%H my kghdlaye cBhalapr ed agymunitsi afe able to

be det ope sk| II i.n the art The

N-((S) ejé%ﬁgg‘c% 3Brret Ry g‘df%%ﬂ GO LR aRPFPYFY- 20 S) | -anino

3- net hﬂharaqmeﬁrstnet;ralﬁymr—q-(sljk_&_ﬂgaﬁz@z)epjgrmgmgloﬁg grateof the
|0 various bi ol ogi cal systens |nclud|ng

-pr esent igwlntip g n_ be test d

the folTow hy ! B ﬁplleaﬂleé’l ufar8creen 4 or thetﬁé?taé‘é’fiif@n of153vhi bi t or s
&f Arryb@mlafépnm62+eﬁe5 biee 6pue iMRaURSis: Binf OF fukagh zaboye Mmere assayed
for pg % Eﬂlblt 0-anyl oi d production in a cell Tire

posses ng T l’ﬁ%ﬁ EafEghes T slrsfﬁje‘éfﬁv%tagsayh@rrﬁﬁwedtweldfs (K293
huran Iulchqe:;asm{éeilﬂleéz WhEpBuYer 8 £ %&@Iﬁh&fﬁﬂﬁ&ft,{s sma{lh_ .thg gene for
anyloid ecur so protein 751 (APP751) contai ning oubl € Tt at i on
Lysé6! ; nﬁg#%§§¥Q§ﬁ%ﬁ%%ﬁ{%EBBQ (AéP79}Q%mﬂ&%ﬁbkﬁl¢m @herﬁahﬁenstdescrlbed

in Int @'ﬁ‘m@@ﬁieﬁ?ﬁi@tﬂioﬁpﬁlﬂh&ﬁibgargﬂb' I GRd | %Algé and G tron
16t al. 12 -Thi s nmutation is commonly calle the F5FF6n and
he cel Yes |Cb§1£t€be%sc°n99@l?5¥ﬁtSVEﬂlQﬁérl@lpl @t ¢ph€or nehgvabewel |
plateSCa&c&nétb&uﬂ@y 2005 WD 02140451 PCvUSQI/ 2779. ~ -57 X 104 cells per
well in Dul becco's mniml essential media
effective amount of crystalline N-((S)-2- hydrgxy—3_

methyl - butyrvl)—l (L-alaninyl)-({S)-1-amino- 3~methy1 2,3, 4 5 -
tetrahydro- " 1H~-3- ~benzazepin-2-one dlhydrate is expected to
ts vary from about 0.1 milligram per kilogram- of body weight
pexr day (mg/kg/day) to about 100 mg/kg/day. Preferred
amounts are able to be determined by one skilléd in the. art .
The N-((S})-2-~-hydroxy-3 -methyl-butyryl)-1- (L-alanlnyl)—,
(5)~-1l-amino~3-methyl-2,3,4,5 'U—tetrahydro—' 1H-3~ bmumzqnma-
0 one dlhydrate of the present invention can be tested in

various biological systems including the following.

Example &
Cellular Screen for the . Detection of Inhibitdrs of B—

Amyloldﬁﬁioductlon

5 Numerous compounds of formula I above were assayed for
their ability to inhibit f-amyloid production 1n a cell line
possessing the Swedish mutatlon-. This screenlng assay
employed cells (K293 = human- kldney cell line) whlch were
stably transfected with the gene for amyloid precursor

0 protein 751 (APP?SI) containing the double nmtatlon
LysgsiMetgss to AsngsiLeugs, (APP751 humbering) in - the manner
described in Internatlonal Patent Appllcatlon Publlcatlon
No. 94/10569° and Citron et al.'?. -This mutation is commonly
cdlled the Swedlsh,mutatlon and the cells, deSIQDated as

) _ “293 751 SWE*", were plated in Cornlng 96-well plates at 2- 41




(Sigma, St. Louis, MO plus 10%fetal bovine serum Cell nunber IS

i nportant in order to achieve P-anyloid ELISA results with J?Pdg near
range of the assay (-0.2 to 2.5 ng 5 per nL). Follow ng overnlg

i ncubat i oWeada48s=1C I n an incubator equilibrated with 10@¢gq PIQQQXIde
‘media were renoved and replaced with 200 O L of a conpoun ormul a |
(drug) containing nedia per well for a two hour pretreatment™period 10 and
cells were incubated as above. Drug st@gks were prepared in 100% di net hyl
sul foxi de such that at the final drug concentration used in the treatnent,
the concentration of dinethyl sulfoxide did not exceed 0.5%and, in fact,
usual |y egudiledcelis,pas well hin dialbecenss prinisal neasepsinddmedha medi a

were  agai(silgiEoved .andurep! ﬁ@?dpwsh16%%@1;@@%0%%@5@% me@ia 1 as above
-and cells we ﬁ i ncubat ed f or an addi ti onal hours. After treatnent,

pl ates we &t 5f GJBRTEANS 1BePERER éPRaEPlf?@O VS S EFESH nutes at
room terrpe:temulrte 20 thanpehket ifebkrul-angdebfi $hir emskie (cond tdoored mrdi a.
‘From mg’ P#’ 100 gL of conditioned nedia or appropriate dilutions
thereof énsferred into an ELI SA plate precoated with anti body 266
(P. Seubert, Nabaﬂew@mggﬁyerﬁSQhBZ5n3ﬁEétagaia$t33ﬁtnbnaahd$néﬁb380ﬁf

0-anyl oid ti a sgpib in lpternatio a t |
Pubrycatlgﬁﬁﬁ 1%§8§%?0§%g§ b 8 g%g 8%8%3%%0v%%nlghk%g é%ﬁog% assay |
enpl oyi ngTERBEred wWaAtPbaay @Desogfpa sembernd Wit frempleol) (d38%)325- 327]
agai nst agbRRaasidy hediaf F@rawml €oPeR! LH8' hollRS pird e rfaet! A% JP

g ure the ag%ggt of Vany % pepti de produced. Cytotoxic effects of
t h&Yconpofifs & Wﬁﬁ?uﬁ@ﬂu 9t§ ﬁﬁdPPPEﬁtloﬁrHH EhECHSt W6 Sof Hansen, et
al . To therepkksad IiﬂnﬁDDP'nglméthi)E b3 suRigul buck phateawashaddaehsd5 RL of

(si gma. " SPoBoGRN PRy o8, Xad R b B EREphiphE, Shel Frareinesnerut | on

of ! my/ mef Gémeshyer sul ficwbdeedidt nog878gcker Gnégheuﬂ and feeltl, ul ar
activity wasa319ragdab¥at he1s.

15 At the end of the pretreatment period, the media were

i

again removed and replaced with fresh drug containing media
as above and cells were incubated fgr'an additional two
hours. After treatment, plates were centrifuged in a
Beckman GPR at 1200 rpm for five minutes at room temperature

20 to pellet cellular debris from the conditioned media. From
each well, 100 uL of conditioned media or appropriate
dilutions thereof were transferred into an ELISA plate
precoated with antibody 266 [P. Seubert, Nature (1992)
359:325-327] against amino acids 13-28 of PB-amyloid peptide

25 ‘as described in International Patent Application Publication
No. 94/10569% and stored at 4°C overnight. An ELISA assay
employing labeled antibody 3D6 [P. Seubert, Nature (1992)
359:325-327] against amino acids 1-5 of f-amyloid peptide
‘was run the next day to measure the amount of PB-amyloid

30 peptide produced. '

Cytotoxic effects of the Compounds were measured by a
modification of the method of Hansen, et al. To the cells
remaining in the tissue culture plate was added 25 UL of a
3~{4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazclium bromide

35 - {(MTT) (Sigma, St. Louis, MO) stock éolution (5 mg/ml:) to a |
final concentration of 1 mg/mL. Cells were incubated at
370C for one hour, and cellular activity was stopped by the



17 May 2005 WD 02/4045 1 PCT/US01/27795 -58 addition O an equal vol une
of MIT l'ysis buffer (20% w v sodi um dodecyl sulfate in 50%;- 2005
di net hyl formam de, pH 4.7). Conplete extracti on was achievedw%§ over ni ght
shaki ng awoeresm tenperature. The difference in the OD562pcaadoif18ys5 OD
'650. Was neasured in a Ml ecular Device's W. mcroplate reader as an

i ndicator of the cellular viability. The results of the’B;gEVFoid pepti de
ELI SA were fit to a standard curve andgexpressed as ng}nL P-anyl oi d

peptide. In order to normalize for cytotoxicity, these results were 10

di vi ded b% éhe_ MIT results and expressed as a percentage of the results
“from a dragit iR cBht 7Bl SRl FedumesOhr ¥TEhdvsasabuiherstafBardvdevi at i on

of at |eastdsim depbienéelrassays. 545 &ﬁ@h?l@okﬂah{&&@,SFﬁpﬁE:'[??i.on of
ates how t he

P- Anyl oi se and/ or nthesis _ This _exanple illustr S
corrpoundgc‘tgngﬁlgf%% SRR Worl acheeved: géf PBRIRAIGEY 8hakpBPedsi on of P-
alrryl oi d redemseemgrelf prusy nt h‘EBésdiflﬁéréf(ieéeiﬁ* Baei oBOLS, ahWHeo 4 nmonth
ol &5 PDAPRyf_ce nmes et 3199 Nat.ure 373:523-5271.
De%en‘di ngo%gﬁ?i’ﬁ %?cﬁgggﬁ%ounérﬁ & B@ilr?é’ultags&%&’,l%é gymaﬁ&r@ al |y

f or nul at e asweun indihcatdd of/ bhe Bethuderofriahélliew.sol ubility

factors of thq'hé:m’OEh‘?ﬂﬁn@f‘%ﬁ%#?&%%}%{:f%i\)'\ﬁiﬁﬁga%%fﬁsﬂlfh{:Cles’ 25

such as corn oi] (Safeway, Sout anci % anot Th corn
oi | ; 2-hytir | Sy AR eFPT RS S ReBB aRg B Beivord cad spept bdeat i onal |

Natick MAn carikr aas ReopmalEl 2| fof ebd tbese: St kbeli £ak, £Ps wabe LOUI S
with a 26 gauge, 30 needTIe and 3

. Thegmi.c rLe se bcut aneousl
@)uor s | a1?.\delrrg]tc?‘?lee(f & %&fesqgfr}é ’é%ﬁ‘%'; 7 VFEPEDISed naf cRsPer et ageoef | s
taken by i diesinmdinme aisingg afde€cco?bndl 8" a1 ubgssuiis sy&i pge/ needl e
coat ed Wigldyrs it 19 Rfara deviation of at least six replicate

assays.

15 Example B
In Vivo Suppression of B-Amyloid Release-andfor Synthesis
This example illustrates how the COmpoundé of this
invention could be tested for in vivo suppression of pB-
amyloid release and/or synthesis. For these eﬁperiments, 3

20 to 4 month old PDAPP mice are used [Games et ai., (1995)
Nature 373:523-527]1. Depending upon which camPound is being
tested, the compound is usually formulated at between 1 and
10 mg/mL. Because of the low solubility factors of the
compounds, they may be formulated with variousivehicles,

25 5 such as corn oil (Safeway, South San Franciscof Ca); 10%
ethanol in corn oil; 2-hydroxypropyl-B-~cyclodextrin
(Research Biochemicals International, Natick MA); and
carboxy-methyl-cellulose (Sigma Chemical Co., ét. Louis MO).

The mice are dosed subcutaneously with a 26 gauge

30 needle and 3 hours later the animals are euthanized via CO»
‘narcosis and blood is taken by cardiac puncture using a 1 cc
25G 5/8" tuberculin syringe/needie coated_with_solutioﬁ of
0.5 M EDTA, pPH 8.0. The blood is placed in a Becton-

_ Dickinson vacutainer tube containing EDTA and épun down for

35 15 minutes at 1500 xg at 5°C. The brains of the mice are

then removed and the cortex and hippocampus are dissected
out and placed on ice.



0.5 M EDTA, 15H 8.0. The blood is placed in a Becton- Dickinson vacut ai ner

t ube contai ning EDTA and spun down for 35 15 m nutes at 15q9n% ﬁkﬁSOC' The
brains of the mce are then renpved and the cortex and hi ppocanpus are

di ssect edywAuloapd placed on ice. 17 May 2005 WO 02/4045 éT gT g§§1/27795
-5-9 1. Brain Assay To prepare hippocanpal and corti cal e enzyme-

| i nked i mmunosor bent assays (ELI SAs) each brain region |s __horogeni zed in
10 vol unes of ice cold guanidine buffeE (5.0 5 nguan|d|ne HC1, 50 mM
Tris-HCl, pH 8.0) using a Kontes npto ?zed pestle (Fisher, Pittsburgh PA).
The honbgenates are gently rocked on a rotating platformfor three to four
hours at rfoom Bezaper asgeg and stored at -200C prior to quantitation of

0-anyloid. 10 e h a di with.ice-cold casein
buffer [O. 25@6§§se?ﬁﬁége QQEggeggﬁggeggg } éﬁ§fue L0554 AT azi de,
20 gg/ m éﬁP&?ﬁnPWmuBOﬁWFEBFA agHays. ®EL16Agg/ﬁHChebpapn|n?glcnexeby

reduci ng hb&obéﬂihedCQﬁC@@t%éﬁh&@sOBfgﬂéB'95@8 §9aﬁlélh% BREPLE (5.0
| es are urt her

-cent |fug ilon_ 1 g %@v m nutes _a
di | 9Hars %aﬁyﬁcito &h Eréﬁ HS%mﬁﬁ Paﬂgeu%ngtﬁeKmEm%A
neasurenenbsobyzeﬂepadd&élQﬂleheeasenﬁtbbﬁfgh vhjh Orhe M

hydr ochl o e . anyloi d._standar 1-4 42 am aC|ds)
wer e prepgkgdggﬁgggtﬁégﬁ?ﬁ oPlnaFOEf)E g??#éﬁm gﬂEIE%I%EStﬁﬂéﬁﬁﬁldlne in
t he presefeBTsfab. I@@mbéemp@rsénUﬁ1anﬁuﬂtnreasay -T6% tmtiar Goanyl oi d

sandw ch ELbficgeaphi bat pognbpLhg 0-anyloid (aa 1-40) and Vanyloid (aa

1-42) consists_of fwo _nDnocIona anti bodi es (mAb) to O- anyl oi d. The

capture 25 ant TB8dYT22B6"PPOISREBRFt X Nalit et ¢d9bP) 0 380th 30832781 i s

specific tasaﬂhnbuaﬁéﬁs[&325928aQélﬁ aﬁﬂ$ Ha td B AALI-DQdYa] 316

[ Johnson- xggg) ab o PNAS USA g% 97% 0 15551, , which is %Ee0|f|c to
37 0 ug

am no aci 0= 8%%?% 42 2T aprotinin, 5 mM
10 ugfml leupeptin], thereby reducing the final

concentration of guanidine to 0.5 M, before centrifugation

15 at 16,000 xg for 20 minutes at 4°C. Samples are further
diluted, if necessary, to achieve an optimal range for the
ELISA measurements by the addition of casein buffer with 0.5
M guanidine hydrochloride added. The B-amyloid standards
{(1-40 or 1-42 amino acids) were brepared¢such that the final

20 compqsition equaled 0.5 M guanidine in the presence of 0.1%
bovine serum albumin (BSA).

The total f-amyloid sandwich ELISA, quantitating both
f-amyloid (aa 1-40) and P-amyloid (aa 1—42) consists of two
monoclonal antibodies (mAb) to f-amyloid. The capture

25 - antibody, 266 [P. Seubert, Nature (1992) 359:325-327], is
specific to amino acids 13 - 28 of P-amyloid. The. antibody
3D6 [Johnson-Wood et al., PNAS USA (1997) 94:1550-1555],
which is specific to amino acids 1 - 5 of f-amyloid, is
biotinylated and served as the reporter antibody in the

-30 assay. The 3be biotinylationlprocedure employs the

: manufacturer's (Pierce, Rockford IL) protocol for NHS-biotin

labeling of immunoglobulins except that 100 mM sodium
bicarbonate, -pH 8.5 buffer is used. The 3D6 antibody does
not recognize secreted amyloild precursor protein (APP) or

35 full-length APP but detects only P-amyloid species with an
amino terminal aspartic acid. The assay has a lower limit

of sensitivity of ~50 pg/ml {11 pM) and shows no. cross-



bi oti nyl ated and served as the reporter antibody in the 30 assay. The 3D6

hi otinyl ation procedure enploys the mnufacturer's (Pierc “Eﬁﬁﬁ%%rd L)
protocol for NHS-biotin |abeling of inmunoglobulins except t

sodi um bwoarhomate, -DH 8.5 buffer is used. The 3D6 anti bedy/dees7eaot
‘recogni ze secreted anyloid precursor protein (APP) or 35 full-1ength APP
but detects only Vanyloid species with an amno term nal_ aspartic acid.
The assay has a lower limt of sensitiijty of -50 pg/m (11 pm and shows
no. cross 17 May 2005 WD 02/40451 PCTF S01/ 27795 -60 neact|V|ty to the
endogenous murine P-anyloid peptide at concentrations up to 1 ng/m. |
The configaaatﬁwﬁtgftbh&h&anﬂﬂbgbnEbBSAuqua@tBpamymgldtbeﬁﬂwaﬁ af

P-anyl oi d %ggs%tgéﬁiggglo S rechﬁ %1F12 5 [Johnson-Wod et al -, PNAS USA}

(1997) 94: I"Zés ani no acids 33-42 of 0-anyloid) as
the capture aﬁbﬁb@@plemaﬁtmphaDédtBBGSagdwhsh Ehé SRe guetdd tattiidgody i n

t hi L 28
10 ShZSZZ*‘h%%QfE?S’fig ot b Rl Ehtb b B %535 %6 ol I

noass éP@sWPégsﬁéralCanﬁW@ééUﬁﬂ)(18989nﬁéhﬂ @ 156/t lbeirdi ur e.
The pl at ESeaanELE@@ aﬁﬁﬁbr at:@asaag bboglﬁeﬁ-%ymo@d25%{<shuﬁ%n cS§itpal bumi n
I n PBS bufgeg Eor % %astl gu g roo nﬁerature then stored 15
desi ccat ed At "2°¢ untEPEABE ¥R BP t &8 FdFSPEY Rt R EARIIY Y er
(Tri s-buf thisdasabinehihOhésTaekniva6) 1mmu@r oEoSensﬁtﬁlsleysaﬂfpke&mnd
standardsparﬁlaqggdphg the plates and i ncubated overnight at 40C. The

pl at es are wash wi th wash buffer between each step of the assay.
Th&0 20 b|ot|nyWh?ea6§DanddBﬂﬁﬂédcapturs pibel are caséed emclifatigoml buffer

(0. 2596C3§ﬁt8 9EBwe18- Q§Mﬁ5@ﬁ§@a§oﬁlggfg Qbobﬁarhnﬁﬁgﬁagg ngﬁhe_mell for 1

hour roon1tengerature Avi d tor, Bur di |l uted
1: 4000 i PREERLH t at room temperature. The plates are then

aspirated and blocked with 0.25% human serum albumin in PBS
buffer for at least 1 hour at room temperaturej then stored
15 desiccated.at 4°C until use. The plates are rehydrated with
wash buffer (Tris-buffered saline, 0.05% TweeniZO) prior to
use. The samples and standards are added to tﬁe plates and
incubated overnight at 4°C. The plates are washed 3 times
with wash buffer between each step of the assa§. The
20 biotinylated 3D6, diluted to 0.5 pug/ml in casein incubation
buffer (0.25% casein, PBS, 0.05% Tween 20, pH {.4) is
incubated in the well for 1 hour at room temperature.
Avidin-HRP (Vector, Burlingame CA) diluted 1:4600 in casein
incubation buffer is added to the wells for 1 hour at room
25 temperature. The colormetric substrate, Slow TMB-ELISA
(Pierce, Cambrldge MA}), is added and allowed to react for 15
" minutes, after whlch the enzymatic reaction is stopped with
addition of 2 N H»S0,. Reaction product is quaﬁtified using
a Molecular Devices Vmax {(Molecular Devices, Menlo Park CA)
30 measuring the difference in absorbance at 450 nm and 650 nm.
2. Blood Assay ) : ,
The EDTA plasma is diluted 1:1 in specimen diluent (0.2

gm/1 sodiumfbhosphate-ﬂ¢o (monobasic), 2.16 gm/l sodium
phosphate«7H;0 (dibasic), 0.5gm/1 thimerosal, 8.5 gm/1

35 ‘sodium chloride, 0.5 ml Triton X-405, 6.0 g/l globulin-free
bovine serum albumin; and water). The samples gnd"standards



i ncubation buffer is added to the wells for | hour at room 25 tenperature.
The colornetric substrate, Slow T, 1vlIB-ELISA (Pierce, CanQQHQ 2@%9, IS
added and allowed to react for 15 mnutes, after which the en%@na I C
reaction g gst@rped with addition of 2 N H-SO4. React i onppf; 08 EL79k S

‘quantified using a Ml ecul ar Devices Vmax (Ml ecul ar Devi ces, nl o Park

CA) 30 neasuring the difference in absorbance at 450 nm and=650 nm 2.

Bl ood Assay The EDTA. plasma is dil uted }Ll in specimery diluent (0.2 gnm1
sodi um phosphat e- H20 (nonobasic) 1 2.18 gm 1 sodi um phosphat e- 7H20
(dibasic), 0.5gm | thimerosal, 8,15 gm1 35 sodiumchloride, 0.5 m Triton
X- 405, 6.fingsbegimbnl &nitese abevhpeagenuisahhurhd; tapsdl WL gh)10idhe

R e N e

capt ur e/ 3DBairpossay) erespti bbd apevémbnr dibeenbraas assayiexcept dhe

speci nen ghgugggeyﬁsdy§§gn£Qs&gggr9£e the casein diluents-described. 5 From
+ t he_foregoi ng i It

escription, "varrous nogffications and changes in the

composi ti on anfraBt Bed fpregeitnar descrihbienskvatbous mofefbraticdns such

modi fi cat b8aS-EQALRE 1M £HENcbRBoSEPPELO chal e intended
e T horer e goRBoStERn Sl i ERRS LS ColliP & |
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2, Acrystalline (N)-((S)-2-hydroxy-3-nethyl-butyryt).-I-(L- alani nyI) (S)-t- |
am no- 3-net hyl -2, 3, 4, 5-tetrahydr o- | H 3- benzazepi n- 2- onedi hy r Caiml
characterized by the X-ray powder diffraction pattentonpri SI (g)gak at
8.36, 12.43, 15-34, 19.22, 20.50, or 20.63 (20 0.2'). 3. The crystalllne
'(N)-((S) 2- hydr oxy- 3- rrethyl butyryl)-1-(L-alaninyl)-(S)- I

- ani no- 3- neCkPMIM3, 3, 4, 5-tetrahydro- | %4 3-benzazcpi n- 2- one > difiydrate of
Claim2 characterized by the X-ray powder diffraction pattern conprising

peaks at 8-36 and_15, 4. The crystallin
(N) - ((S)-2-hldr on")sﬂ(grk?ﬂ%YdrB@h}rrp?tjwllbl(fwl)al A%a#ﬁwu)yl)( @)) 1-amino-3-
| -anii nlge@l%,pgtj}yﬁ;ﬁmﬁa&%S“t{%t Bé}ﬂ}éﬂf Vd\é‘- 1@@, gzepi n-2-one di hydrate of

Caim?2 aracterized by the X—ra ractlon pattern conprising

peaks at 8.36 and 12.43 (20 O. 2- .~The crystalline
al aninyl)-(S)-
| -am no- 3- net hyl - 2, 3, 4, 5-dret r ahydr @y | beinzazepi n- 2- one di hydrate of

(N)-((S)-2~hydroxy- 3-net hyl - butyryl)-l
Claim 2 characterized by:theHX-ra powdetr dif\fraction pattern conprising

peaks at 8.36, 12.43; 1 0.20) . The crystalline
(N) - ((S) - 2- hydr oxy- 3- m§t hyl butyEyI) m-(L
| -am'no-3-rriethyl-2,3/4,5- het r abydr o- | H/3

agf nyt) - (S)-
benzazepi n- 2-one di hydrate of

Claim2 characterized by the X-ray powd@r di ff adtyidee. pattern corrprl si ng

peaks at 8.3 12,43 2,20.50, 20. 6 0

crystalline N) (f‘§f¥sﬁa ﬁ%g@&@k?ﬁ@@mﬁy %mea?)&byt}ifﬂgﬂ éi anﬁPWD)(Sl é) t-

ar ni no-zni@Blainbegl. 334 Sadiplityaly s blnckbhiRONZALAR B o ORiR 1y drat e of

Caiml 17 May 2 63 characterized by solid state 3 C nucl ear nagnetic
resonarﬁ&l@ralcimﬁ@bjaﬂw?éﬂajcwwgmdlffraCQIppmtt@ﬁ cFBpOsing 5 B8ak 208.39, 13r4316. 6. 8. A

ORISR CR L LR 30 L ! o T A AV Rt 3{‘L%£ i i
| 13 charac;erlzmt&ystamanh\rzt@gez @d}b’gj@aﬁemﬁ 1%ﬂyg)r§§9 @gving a

chem cal shift of 75 4. and A harmaceutlcal

conposi h—?laﬁloc%mﬁhyéﬂniﬁ,émtr@(}gp gfhwpm@yemnfﬂc@]gmhydrate of Cla1m 2
butyry lo}lallac{ehzﬁcl gfh}%&)ra@%éler%ﬁ%tmn patrterx comanmg ;S)eagk%tali §i}% 8 1%'5‘_43 benzaz

epi n- 2-one
(20 £0.2°).

4. The crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-
1-amino-3-methyl-2,3,4,5-tetrahydro- 1 H-3-benzazepin-2-one dihydrate of Claim 2
o characterized by the X-ray powder diffr&ction pattern comprising peaks at 8.36 and 12.43
(20£02°). |
5. The crystﬁlline (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-
1-amino-3-methyl-2,3,4,5-tetrahydro-1H-3-benzazepin-2-one dihydrate of Claim 2
 characterized by the X-ray powder diffrﬁctidn pattern comprising peaks at 8.36, 12.43,
and 15:34:(20 £ 0.2°).
6. The crystaihne (N)-((5)-2-hydroxy-3-methyl-butyryl)- l-(L—alanmyi) {S)-
1-amino-3- rnethyl -2,3,4,5-tetrahydro-1H-3-benzazepin-2-one dihydrate of Claim 2
characterized by the X-ray powder diffraction pattern comprising peaks at 8.36, 12.43
15.34, 19.22, 20.50, and 20.63 (20 £ 0.2°).
7. A crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-1<L-alaninyl)-(S)-1-
arilino—3-methyl-2,3,4,$-tetrahydr’o—,1 H—3~beniazepin—2—one dihydrate of Claim 1



H N4 -,~AN?2 3 HN\ O CHO dihydrate and a pharnmaceutically

accept able diluent. 10- The use of

(N~ () -2- hydroxy-3- met hyl -but yryt) -1 -(L-al ani ny1) () - 17 May 2005
anfino-3-nethyl -2, 3, 4, 5-tetrahydro-114- 3- benzazepi n- 2-one di hydrate: OH 0 5
HN4 N\ 3 H23 Y lor H\ 3 09€H 3 di hydrate for t he preparation of
a medi cament for inhibiting P~atrryl oid peptide rel ease or T8 synthesis
It. The use of (N)- ((S) 2 hydr oxy- 3- et hyl -butyryl)- | (L al aninyl)-(S)- |
- amno-3 -nethyl -2 S-tetrahydro- | H 3-benzazepin-2-one di hydrate 17
May 2005116f%3216r@qd|hy Squhstztes C'nuplezﬂ maghnetic xpspnangehagiqg\a chgmacatshigt di hydr ate

for the(p%@%%-ﬁté 993%#3 cgq(glﬁcament for the treatnent of Al zhei ner'

Di sease

(N) - ((S) - 2- hgdr ox-GByswatihy (NRUB Y2 3HyHrdxy(1-rekigibaytry (IS~ tlaninyD(S)-1-
amino-3-methyl-2,3,4,5-tetrahydro-1H-3-benzazepin-2-one dihydrate of Claim |
characterized by solid state *C nuclear magnetic resonance having a chemical shift
{ppm) 0of 75.6, 35.3, 21.4, and 16.6.

S. A pharmaceutical composition comprising (N)-((S)-2-hydroxy-3-methyl-
i butyryl)-1-(L-alaninyl)-(8)-1-amino-3-methyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-2-one
dihydrate:

’ o CHy dihydrate

and a pharmaceutically acceptable diluent. .
10.  The use of (N)-((S)-2-hydroxy-3 —methyl-blityryl)-1-(L~alaninyl)—(S)—1-
amino-3-methyl-2,3 4, 5-tetrahydro-1H-3-benzazepin-2-one dihydrate:

N, dihydrate
for the preparation of a medicament for inhibiting ff-amyloid peptide release orits
_ synthesis. ' | |
11.  The use of (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)- 1—
amm0-3 -methyl-2,3,4,5-tetrahydro- iI—I-3—bcnzazepm~2+onc dihydrate



ardino-3-nethyl -2, 3,4,5-tetrahydro- | H 3-benzazepi n-2-one di hydrate of any
one of Cains 2, 3, 4, 5 6, 7, or 8 for the preparation qglﬁbnﬁﬂkfanent
for the treatment of Alzheinmer's Disease. 13. The use of y
(N)-((S)-2-hydroxy-3-nethyl-butyryt)-1-(L-alaninyl)-(S)-1- am no-3
-methyl -2, 3,4,5-tetrahydro- 1 H 3 -béifzazepi n-2-one di hydrate: Ohn 0 5 H N

4 N\ N3 HYOCH\ 30"'"-"dihydrate for the preparation-of
medi canent for the prevention of Al zheiner's Disease. 14~ The use of
(N)-((S)-2-hydroxy-3-nmethyl -butyryt)- I -(L-alaninyl)-(S)- | -

am no-3-neth.yl -2, 3,4,5-tetrahydro-1 H 3-benzazepi n- 2-one di hydrate of any
one of Cainms 2, 3, 4, 5, 6, 7, or 8 f e preparation of a nedi canent
for the prevention of Al@heiner's @& seq The use of

(N)-((S)-2-hydroxy-3-net hyl - bui yryl
ai ni no- 3-net hyl - 2, 3, 4. 5-tetr [

=Renzazépi n- 2-one di hydrate: OH H 4 |
HN\ 223 0CH\ 3 0jcHd|jlrdrate 17 65 for the manufacture of §
a nedi cament for use ih theoinhiBiifion of /t he Yorogression of Al zheiner's |
Di sease 16. The use of (N)-((S)-2-hydroxy* 3- nettyuditydtate yl ) - | |

-(L-alapinyl)-(S)- | - am _ho-3- tayl-z 3,4,5-tetrahydro- I H3
- benzaz e betinadion W&@*@a@e@t'}gﬁ edFratrgent Oééfa'il _eé,s ?&feﬂae,- 5, 6, 7, or 8
for the manujact urge pde @f(mﬁ&(s;mmm&%~M§§1yl_ﬂu£ybﬁ)nr(intmﬁihm-(s?fl- the
progression of Al zheiner's sease.

amino-3-methyl-2,3,4,5-tetrahydro- 1 H-3-benzazepin-2-one dihydrate of any one of

Claims 2, 3,4, 5, 6, 7, or 8 for the preparation of a medicament for the treatment of

Alzheimer’s Disease.

13.  The use of (N)-((8)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(5)-1-
amino-3-methyl-2,3,4,5-tetrahydro- 1 H-3-benzazepin-2-one dihydrate:

3
N
3 \ ‘
- ° % dihydrate
~ for the preparation of medicament for the prevention of Alzheimer’s Disease.
i4.  The use of {(N)-((8)-2-hydroxy-3-methyl-butyryl)-1-(L.-alaninyl)-(S)-1-
amino-3-methyl-2,3,4,5-tetrahydro-1H-3-benzazepin-2-one dihydrate of any one of
Claims 2, 3,4, 5, 6, '7, or 8 for the preparation of a medicament for the prevention of
Alzheimer’s Disease. |
15.  The use of (N)-((S5)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(5)-1-
amino-3-methyl-2 3 4,5-tetrahydro-1H-3-benzazepin-2-one dihydrate:




P. A process for preparing the crystalline ( (
butyryl)-I-(L-alaninyl)-(S)- |I-amno-3-netliyl-2,3,4, 5-tetrgrkédr@5| '
H 3-benzazepin-2-one diftydrate of Claim2, conprising cr)7 ta] £Z1 ng
(N)-((S)-2-hydroxy-3-nethyl-butyryl)- I -

‘(L-alaninyl)-(S)-1-am no-3-nethyl-2,3,4,5-tetrahydro- |
H- 3-benzazepin-2-one OH0 H N, 4 N§s H3) O CH\ 3 0 CH3  froman
aqueous sol vent 18. A process according to Caim 17 wherein the aqueous
sol vent conprises acetone and water 19. A process for preparing
(N) - (-( Shor thehpanwrgtud-afet hgdicaeytrfpf yisd in(the inhibition of the progression of
al ani nyt )+ (9) - amno-3-nmethyl -2, 3, 4, 5-tetrahydro-1 H 3-benzazepi n-2-one: CH
OH O izh&f'g’clgbisﬁasﬁ N CH3 0 CH3, conprising. crystallizing
| - ami no- 3- netdyl - Théusk &E(t[\gt(g@)hms/ardxybﬁﬂaa@ma@pym-l2({94{1@111;11}1)%)412005 66 4
H’/N ?2 3 N\ O CH3 as an acid addition salt of an acid selected fromthe
group cYREOsH-MEHYEE. .5 gerghdrol H-3 henggzppingcpr dippyateof angopggbhor sul f oni ¢

o8 20fihPL 40 SIS FoRbledrark R llficament for wse i the inhibigion

of the progression of Alzheimer’s Disease.

N) - ((S)-2-hydroxy- 3-net hyl -
yl -2,
c

~

17. A process for preparing the crystalline (N)-((S)-2-hydroxy-3-methyl-
butyryl)-1-(L-alaninyl)-(S)-1-amino-3-methyl-2,3,4, 5-tetrahydro-1 H-3-benzazepin-2-one
dihydrate of Claim 2, comprising crystallizing (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-
(L-alaninyl)-(S)-1-amino-3-methyl-2,3,4,5-tetrahydso- 1 H-3-benzazepin-2-one

from an aqueous solvent.

18. A process according to Claim 17 wherein the aqueous solvent comprises
acetone and water. :

19. A process for preparing (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)-(S)-amino-3 —niethyi—2,3,4;5—tetrahydro-1H—3-benzazepin—2—0ne:

CH .
3, COMPprismg:

crystallizing 1-amin0a3-methyl~2,3,4,_5~tetr'ahydro—IVH43—benzazepin~2~one



4 HN-?, 3) N NCH3 as an acid

-H2N?2 3 N O CH3 to an am no-protected L-al anine residue, to give an

am no-protected | -(L-alaninyl)-(S)- 17 Mav 2005 B
am no- 3-net hyl - 2, 3, 4, 5-tet rahydr o- | H 3- benzazepi n- 2- one; deprd?%é%lng to
give 1-(L- '

'alaninyt)-(S)-anino-3-hethy|-2,3,4,5-§gtrahydro-.IF#S-benzazggin-2-one; and

coupling wth (S)-2-hydroxy-3-nethyl-butyric acid. 20, A1Q£OdéSS for
preparing (N)-((S)-2-hydroxy-3-nethyl-butyryl)-1-(L- '
al ani nyl)-(S)-am no-3-net hyl -2, 3,4, 5-tetrahydro-| H 3- benzazepi n- 2-one: OH
04 2?23 HN 0 CH3 conprising- bal 1 zi ng
| -am no- 3-net hyl -2, 3, 4, 5-tetrahyd 3-benzazepi n-2-one: 17 May 2005 67
ion salt of an acid selected from
the group consisting of di-p-tolyl-LF tarfi\aric acid,
(R)-(-)-10-canphorsul fonic acid, and: (D)-@)-mandelic acid; coupling the
(S)-I-anino-3-nethy|-2,3,4,5-te?$bhyozo-h 3-benzazepin-2-one: 5 4 H2N ?2
3 NCH3 to a (S)-2-hydroxy-3-nmethyl zbutyxyl)-1-(L-al aninyl) residue.

0 CH,

as an acid addition salt of an acid selected from the group consisting of di-p-tolyl-L-
tartaric acid, (R)-(-)-10-camphorsulfonic acid, and (D)-(-)-mandelic acid; coupling the
(S)-1-amino-3-methyl-2,3,4,5-tetrahydro- 1 H-3-benzazepin-2-one:

to an amino-protected L-alaniue residue, to give an amino-protected 1-(L-alaniny})-(S)-
amino-3-methyl-2,3,4,5-tetrahydro-1H-3-benzazepin-2-one; deprotecting to give 1-(L-
alaninyl)-(8)-amino-3 -methyl—2,3,4,5;tetrahydro—,lH—3-bcnzazepin—2—one; and coupling
with (S)—Z—hydroxy—& -methyl-butyric acid. |

20. A process for preparing (N)-{(5)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)-(S)-amino-3-methyl-2,3,4,5-tetrahydro-1H-3-benzazepin-2-one-

3
: o CH, comprising:

crystallizing 1-amino—3—methyl~2,3,4,5—tetral_1ydr0-lH—B-benzazepinQ-one:



17 May 2005

67 - itnm

as an acid addition salt of an acid selected from the group consisting of di-p-tolyl-L-
tartaric acid, (R)-(-)-10-camphorsulfonic acid, and (D)-(-)-mandelic acid; coupling the
(5)-1-amino-3-methyi-2,3 4, 5-tetrahydro-1H-3-benzazepin-2-one:

to a (S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl) residue.





