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Greenwood, | N 46143 (US). AIKINS, Janes, Abraham For two-letter codes and
ot her abbreviations, refer to the "Guid- [GYUS]; 9230 V‘éstwlﬁpdylmogek
Drive, Pendleton, IN 46064 once Notes on Codes andAbbr evi at i ons” appeari ng
at the begin- (US). ning of each regular issue of the PCT Gazette. fEIn C
‘N (54)Vei't/fEs! LACTAM COVPOUND C O (57) Abstract: The pr@gefti/Aramsention
provi des crystalline o

(N -((S)-2-hydroxy-3-nmethyl -butyryl)-1-(L-al ani nyl')-(S)-1-ani no-3-

met hyl -4, 5, 6, 7-t et rahydr o- 2H 3- benzagzepi n- 2- one di hydrate, conpositions

t hereof, and nethods for usi ng t he sane, processes for making the sane,
PCT USOL/ 27705 LACTAM CONPOLNBC FIbI G BIOTHE | nventi on The- present
- nventi on e- presen
invention relates to the field of 5 pharmaceutical and organic chem stry
and is concerned with a ¢o un ich inhihits B-anyloid peptide rel ease
and/or its synthesis. Bag%gﬂr)‘guﬁg )(l)\?'et E’é‘ VERF&™ on LO Certain | act ans,

whi ch i nhi biiie Beaegdiot dipepht den release awndiere idisisyrithesi s, and |
i i re described in j

ccordj are. us ful - for treatjng. Al zheiner'.s disease,
% Aé)p‘?gnxa(fl on- No ‘?—"&/?Jg’ééﬂ‘ﬁ‘ig‘é%e‘gﬁﬁtﬁ’e eSSt oV tde < novel
crystahh@mmﬂdmwhléh(éﬂhlgltByﬂU&%y1§ldnﬁéﬂ!hd@“&£&%hse1adéfofﬂf!Bny') - %
(S -1 am no- 3-methyl-2,3,4,5 -tetrahydro- 1H 3-benzazepi n-2-one
di hydr3¥:-hesgighposi ti ons thereof met hods of using the ' sane, and S
processes for making the sane, and processes for making internediates

thereof. The crystalline dihydrate of the O present invention is useful for

i nhi bi ting B-anyl oi d p@ﬁlﬁ]‘:@éouﬁé‘l @éséhﬁnd]rbreiittlsﬁrsynt hesis, and,

ccor di ngl S, us |n treatl Al.zh r's._di.sease. .Since
0(aN) ((S)- 2)(?? raolxny V1 - B %h 'Ege fan1853°325 w18

al ani m;é])ea(ﬁj —dndazrnm&& need-iiyt e 5, <3, 4ar5d setbabydgoy, 1Brd useful

- for treating Alzheimer's disease, are described in PCT

Application No. PCT/US97/22986.

The present invéntion provides novel crystalline {N}—
5. _((S}—2~hydroxy—3;methylnbuty;yl3—l—(L—alaninyl)—(S)—l—amino—
3—methfyl«~2  3.4,5 ~tetrahydro-. -1H-3-benzazepin-2-one dihydrate,
compositions thereof, methods of using the same, and
‘processes for making the same, and processes for making
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.
~ Since (N)-((S)-2-hydroxy-3-methyl-butyryl)-1- (5.~
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)—(15)—2“hydxoxy¥34methy1e
:hutyryl}ﬁl—(L—alaninyl)—(S};1—amino—3—{methy152,3,4,Sf

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



5 bwwzezepin-2-one is useful for treating Al zhei ner's misessievt here is
the need to produce it as pure, stable, and crystalline faFmdypoo6der to
fulfill exacting pharnmaceutical requirenents and specifications. The novel
crystalline dihydrate of this invention has suitable properti es to be
conveniently fornulated on a comercial scale in, for exanp‘,‘g, tablets for
oral adm ni stration The process by which the

(N4 (E(Sz)nez "ﬁ}/’tﬁhol‘% GOV Hy | tO operate on a plant scale In

~bubyiamloidn (Legk a I n hydr o-
1H 3- bent)zlaznepl n@éz gkﬁéﬁ?[lg)tp%?gﬁlcléﬁr%% sgnngggtgq%qo et 4“2554% %g%igCTMSOI [ 27795

17 KAy tzousl. -eapblyndrileideh arsl comveaneantiy @pfiemﬁ@ on a pI ant scale. In
addihir e i £ OHG! P?Qg% R L ol LARL dra JLAflld Vo [ LbpLED, easily

dried, and convenr ent store ernore, the present crys Fi ne
di h?HPéEﬁ?SHaEJ sthd aprerageovesriany-iane- st orage properties It has been

di- scover t - ((S)L2: - 3- t I- L-al ani nyl) -
(s -1- ar?#né{%nté yl(&%",c%gté%%%%/ae?rgﬁgd%-g)lzr %‘y@bt)eﬁ?azeipl n- 2 -ong 2:an
be @?ébarﬁe@uwwlH‘rhydbataéahénmlhaviSﬂg—hdmmhagéawtpnadpeiﬂ ©s Sand t he
manaehyhk-ng p{@CﬁSﬁegonggpﬁen%w E!IE‘J;HT%E' b;ﬁ erec.plem rable features

descri bed above Summary o [vent i on PsPi Rvention prOV|des
(md@bsﬁrgtmm:@amngyadvantageous ‘properties and the

but no- 3 t hyl et rahydro- JH 3-°
benﬁz{%gzﬂel%lak-tuzu%oﬁgg %Aa % o %wae T st@%rs_%ec%ﬂ%?itlﬁe esent invention,
t he@@smsapﬁl@wfmm(% @(e&ribbl;ﬂdlam»qnéi- met hyl - but yryt)

1-(L-al aninyt)-(S)-Il-am no-3- nethyl-2,3~4,5_tetrahydro-

1H 3- benzazepi n- 2-one di hydrate: OHO H N N ?2 3

Summary of the Invention
This invention prov:.des {N) - {({5)-2- hydroxy 3—methyl~
: butyryl}-i-(L-alaninyl)-(S)-1- 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)-2-Hydroxy-3-methyl-butyryl)-1-L-alaniny1)-(S)-1-amino-3-
methyl~2,3.,-4,5-tétréhydro—l H—B—Bénzézepiq@-enc 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: ,




Ht4 N O CH- 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 characterlzed byt he X—ray powder diffraction _pattern
conprising a peak at 8.36, 12.43, .-1-5 e

34, 1-9-. 22, 20450, or 20. - 63- (- 2-, 00. 2.0 ) In athird aspect of the present

invention,. there is provided a 51 armaceuti cal conposition conprising

(N)-((S)-2-hydroy-3_net hyl -
butyryl)-1-(L-alagirlyt)-( -l ho- 3- net hy.t~2, 3,4, 5
‘tetrahydro- | H 3-bénzazgpi n-|2- one il ydrate: 17 May 2005 2a OH N ?3 H 2

3 N 0 6H 1H-di.h t anda phapmaceutically acceptable diluent, In
anot her enbogrjgkdkﬂ¥ﬁz preseft imvention provides a pharnmaceuti cal
conposi tion conprisiong (Bh-((S)- ’hydhoxy 3- nethyl-butyryl) -1-

(L- alaninyl) - (9 -1 -am no- 3 - net hyl 02<hﬁwh435 - tetrahydro- 1H 3-

a&a az -2 -one di hydrate and a pharmaceutical Iy acceptable diluent In
i’é‘Fm eé‘“ﬁ%q}h‘éfd?e&"? dilgent hi s jnvention is directed to a method for

i nhi bi ti ngn~aareid fERdiRentel ease paRHa]t | 1SSV HEShEo6oRRE Si NG
adnl sterlnggie g <ﬁ§%lent in need thereof with an effectlve anount of (N)

( (FITRGE BfyTL bieYr GPFPTAping Ath h{F) -2 -heproxyagino-
3- mahditvhy 2- Buty&ryitietr-afiy.di Dani fiy3) hgRFazenidind ongndifyfrat g, 4,40 a fourth

aspect of the present i nvention, there is-provided the
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 synthesié comprising adminiétering 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 dlh_ydr_ete:

) S e, 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 ie provided the
use of (N)-((S)-2-hydroxy-3-methyi-butyryl)- I<(L-alaninyD{S)-1-
| -amino-3 Qmethy1—2,3,4,5—tct"rehydro— 1H-3 —be_nzazepih~2-0ne dihydrate




use of (N)-((S)-2- hydroxy 3-nmet hyl -butyi-yl)-1-(L-al aninyl)-(S,)-

ai rni no- 3-net hyl -2, 3, 4, 5-tetrahydro- | H 3- benzazepi n- 2- one clrﬂm;gi,rmms OH
Jr N ~AN 2 3 H N 0 CH~ 0 CH 3 di hydrate for the preparation of a

medi canment for inhibiting P-anyloid peptide release or: its_ synthesis In
‘a fifth aspect of the present invention, there is provided the use of
(N)-((S)-2-hydroxy-3-nmethyl -butyryl)-I-(L-alanin |)-(S)-fr

, arni no- 3- et hyl -2, 3, 4, 5-t et t ahydr o- #P+ 3- benzazepi n- 2-one di hydrate 17 My
2006 2b OHO H N4 N?22 H~N, O CH- 0 CH3 dihydrate for the
preparation of A nedicanent for ‘the treatnment of Alzheiner's Disease. In a
particul ar net hod enbodi nent, the present invention provides a nethod for
‘treating Al zheinmer's disease conprising adnmnistering to a patient in need
thereof with (N -((S)-2-7hyd-roxy-3-n6thyl butyryl)- an effective anmount of

-3- 1-(L-alaninyl)-(S)-I-am no-3-pe |-2,3,4,5 tetrahydro 1H
benzazepi n- 2- one di hydrate- The t@
Vi

t invention also provides a nethod
for preventing or Idi]'hl biting 4 he 2005 WO 02/ 40A5i PCTI US411/ 27795, 3
-3

O g
2T
[T
=L
e

. e
_ o dlhydrate
for the preparation of a medxcament for the treatment of A!zhelmcr S D:sease
In a particular method embodiment, the present 1nvention
provides 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)-
1- {I-~alaninyl) - (Sy-1-amino- 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




progression of Al zheiner's disease conprising-admnistering to a patient
in need thereof with an effective anmount of 17 May 2005
(N) - ((S) 2- hydr oxy-3-net hyl -butyryl)-1-(L-alaninyl)-(S)-1 -tetrahydro-
IH nzazepi n- 2- one amno-3rrethy|2345 dlhy hat is, the
pr e‘g’ n{y&%\)entl on provides for the use of gﬁ}&"lmg
- 2-hydroxy- 3-net hyl -butyryl) -1- (L-al anlrnyl) - (S) e e
am no-3-nethyl-2,3,,4,5 -tetrahydro- 1H 3-benzazepi n-2-one di hydrate for
t he manufacture of a nedicanent fol-inhibiting O0-anyloid pept' i de rel ease
and/or its synthesis, including the treating of Al zheiner's disease. in a
SI Xpfy- L f dhey PrRSEAL ) BVARLEABe LORKS ikS Bl g&ﬁeﬁstd&mgse of
-(N) (( - hydr oxy-3-nmethyl -butyryl)- | -(L-alaninyl)-(S)-

m &~ & ti?@dilﬁﬂtz 131m%e@eﬁiaﬁ?arfowmhsaﬂeﬁféféﬁﬂﬁezaaﬁ)éum Hyfdr ate: OHO H
N Ry (- 200 Gty —a 3n0:6H8- 8Lbyduas esLor- EhanRhonaiai)on of medi cament

for the prevention_of” Atzheirner' )Ié Ssease. In a seventh aspect of the |
pr eSBHOONYEMREON, 2t Refe’ i s prté\‘?ifaﬁﬂir?he lfsé-ppnzazepin-2-ohe }
|

. (I\I)d(lg?i-r%géydroxy 3-ine' thyL-bLityryl)-1-(L-aladtnyl)-(S)-1I-
am no"3-netliyl-2,3,4,5-tetrahydro-I| H 3-benzazepi n-2-one di hydrate: G1I 0 4

H N 7?2 3ThatNis.0 dHe mresapdr sheeapingyPpogsdes for the use of
(N) - { (S) ~2-hydroxy-3-methyl-butyryl)-1-{L-alaninyl}-(S)-1

amino-3-methyl-2,3,4,5 ~tétrahydro~ 1H-3-benzazepin-2-one
dihydrate for the manufacture of a medicament for inhibiting
f-amyloid peptide release and/or its synthesis, including
the treatiﬁg 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.
ip a éevengﬁvaspect 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



3a for the manufacture of a nedicament for use in the inhibition of the
progression of Al zheiner's Disease |In cLnother enbodi nent 17mnsy pgosenti on
provides a process f or making (N) - ( (S) -2-hydroxy-3-ne,thyl-butyryl)
-1- (L- alaninyl) - (S) -1-am no-3-ngethyl-2, 3, 4, 5 ~-tetrahydro- |H 3-
benzaZepi n-2-one di-hydrate In an e?@hth aspect of the present invention,
there is prOV|ded a Process for preparing the crystalllneﬂm
(N)-((S)-2-hydroxy-3-net hyl -

butyryl)-I-(L-alaninyl)-(S)-f- ani no- 3- met hyl - 2, 3, 4, 5- tetrahydro

H 3- b@qm@mu&@r@m@ a ra¢digament éorase dethicreibision wé theauaprergpmet cryst al | zi ng
(N) - ((§2h% g? s§ net hyl - butyryl) 1-
(L- alanlny -di ni no-3-net hyl -2, 3,4, 5-tetrahydro- |
H 3- benzazﬁ@'éﬁhc?tt%ke efbb8iment M‘&s m%gglgnkb%vﬂdgh'*aop%esfsr om an

aqueous solvent. .In a ninth aspect of the present invention, there is
pr ovild¥d BRKiRD dbs § 6F) pf ePudr Ay -3 -methyl-butyryl) -1-(L-

(N) - @ﬁﬁhnﬁnhmdfﬁgbbﬁiéﬁﬁ$613bﬂéﬁﬁyh)zl314:5 —tetrahydro— 1H-3—

alampggg %@ am no- 3- net % 1,4,5-tetrahydro- | R-3-benzazepin-2-one: OH
| AFing o9 (LY Eraksnprising:  cryswWi zi ng

-1 -am no- 3- met hyl e iZhdhd abSptet rahyic prds8nbennamaion; 2thage 1175 Mi)va@@@ a3b
- process fpr preparing the crystalline (N)~((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 -amin0-3—m¢thyl-2,3 4, 5-tetrahydro-1 H;3'—benzazépin—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



\—/AAH(’-I

‘the present invention, there i sl

4 N\ H2N 3 ?2 0 CH3 as an acid addition salt of an acid selected from

he group consisting of di-p-tolyl-L- tartaric acid, 17 May 2005

R)-(-)-10-canphorsul fonic acid, and (D)+)-nmandelic acid; coupling the

S)-t-am no-3-nethyl -2, 3,4,5-tetrahydro-1 H 3-benzazepin-2--one: 4 3 H2N ?2
N CH3 ,to an am no-protected L-al anine residue, to give_an

am no-protected 1-(L-alaninyl)-(S)- 3 - E—

am no- 3-net hyl -2, 3, 4, 5-t et rahydro- | H 3- benzazepi n- 2-one; deprotecting to

give 1-(L-

al ani nyl ) - (S) -ai ni no- 3- et hyl -

coupling wth (S)-2-hydroxy- 3-

5-tetrahydro- | H 3- benzazepi n- 2- one; and
-butyric acid. In a tenth aspect of
ded a process for preparing
(hD-((S)-Z-hydroxy<3-nEthyI-buty y
al ani nyl ) -(S)-am no- 3-inet hyl -
OHOH14 N?23 ZHN OO
| -am no- 3- net hyl - 2, 3, 415-t etrahydrg
54 H2 N ?2 3) 3

.trallydro | H 3- benzazepi n- 2- one:
onpri sing- crystallizing
'\§ benzazepi n-2-one: 17 May 2005 3c

CH_,,

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

, o
© , CH3 compnsmg

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



N\ O CH3 as an acid addition salt of an acid selected fromthe group
consisting of di-p-tolyl-L- tartaric acid, (R)-(-)-10-canphaersayfas c aci d,
and (D)-(-)-mandelic acid; coupling the (S)-
“I-amno-3-nethyl -2, 3,4, 5-tetrahydro-| H 3-benzazepin-2-one: 54 H2N ?2 3 N
0 CH3 to a (S)-2-hydroxy-3-nethyl-but§yeyt)- 1-(L-alaninyl) residue. 17 My
2005 3d In still another enbodiment this invention provides a processes
for making lactanms, including (N-((S)-2-hydroxy- 3-nethyl-butyryl) -1-
(L-alaninyl) - (S) -1-amino-3-nmethyl 2,3,4,5y .-tetrahydro- 1 H- 3 -
benzazepi n- 2-one and processes for ki ng i nternedi ates therefor. DETAI LED
DESCRI PTI ON OF THE | NVENTI ON As erein, the terns bel ow have the

meani ngs i ndicated: The term ~ee “enantioneric excess' refers to the
percent by which one enantioner, (N excess in a mxture of both
enantionmers (El + BA, as calcul ated by tffe equation ( (El - E2) . (El + EA
) X 100% = ee. As is well knBRh i art, enationeric excess can be
determned by capillary el ectrophgfesis and by chiral HPLC of the
conmpounds or derivatives thereof Hgrein,cthe Cahn- Prel og~I ngol d
designations of. (R - and (S)- and the designations. of L- and D for

st er edtMemid addition saihgf Zoamd selgsted foaythe Broypcsaoseipg pf di-p-tolykLr g| ati ve to

the i wPARE ﬁciﬂf (l%l-(Yﬁﬁf—gzlrgﬁmgﬁfo%ceacli'&%(Adt(ﬁ)—r(-%trﬁﬁndelic acid; couj)ling 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.



crydtar

to specific isonmers The present invention provides (N)-((S)-2-hydroxy-3-
nettiyl-butyryl)-l-(L-aIaninyI)-(S)--I-anino-3-nethy|-2.3p475ma;2ﬁdyahydro-
| H- 3- benzazepi n-2-one di hydrate, and in particular, a crystalline (N)-
((S)-2-hydrox,y-3-nethvl- butyryl) -1- (L-alaninyl) - (S) -1-am no-3-nethyl

-2,3,4, 5 - tetrahydro- 'IH 3-benzazepi n-2-one di hydrate. A nunber of

met hods are available to characterizeg D crystalline forns.of organic
conpounds.. ~Far. exanple nethods include differential scanning calorinetry,
solid stgtgtﬂﬁﬂ'éﬁgg? Shetfyodineps- tbdssparensievpyrovaddesia ay powder
di f bractsees AﬁnﬂgndkﬁﬁgiY%é@%m@?“@ﬁ&lﬁh&hbaqhhQqésgpg_ﬁgh&% fate NVR
speggro?%%QX are v%ax_Q§eful for 5 identifying and di stinguishing between

PRe POEY S hy soadepiayH rd? rdnamhaPysrmekbyd —per f or med as
f ol I3ovis 5 El t-hescstyarer WLANOUbedzh @Rl o hficBGsds?g Sampl e with an agate
nn;ﬁgkignd.gﬁztle,.the sanpl e is l-oaded into a sanple holder for the X-ray
powder Pf%racf?ﬁﬁhﬁ§§§hﬁgﬁﬁﬁ?ﬁorThe X-ray powder diffract ion patterns
were nmeasured using a 4 Sienmens D5000 X-ray powder diffractonmeter equi pped
with a Cuk, sq%%ge £%L = 1-54056§%§$ferated at 50 kV and 40 mA using
di ver gence sl it 3 286P PERGRIPTE Fa i) iBNVERITEA  and  detector slit
of 0.1 nivs faed terplie Wahsaannesd HelyRenado tﬁ@%éélQiLQ%Q) with a step
sizgngic%Fgr[ and a maxi num scan rate of 3 sec/step. Data is collected
using a Kévex solid- state silicon lithiumdetector- optimally, a silicon
st andar dThe tennwoukrnehy-uguﬁhgpﬁnéf@biéﬁééggengegéfgnggngh%t is well
kno rin Ehg cr%st | | ography art~that, for _any given crystal form the
r el BT VE T nP¥n¥PEFEs ORTd e LGRRYE hsbof itshd ndiepfaesat iien peaks may Vary due
t 0 raixotuber o df botRChamSt il udi t,he_ef f ect rered.orientation
And/ or” particle size- Were the Q%Tec?%?bfg%ré?gg?géggng%nggfﬁon and/ or .
parfIR e ¥t 26 (Br e pEadsent(Eipealk:17 Map0RB05 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—nPrelog.-—Ingdld designations of (ﬁ}¥ and
. {8S)- and the designatio_:tls_ of IL.- and D- for étereochemistry




WD (12140v; | PCTIUS01127795 intensities may be altered, but the
characteristic peak Positions of the polynorph are unchangle;%aySgﬁB e-g.,
The United States Pharnacopoei a #24, National Fornmul ary #19, ‘pages

1843-&2@%,‘"—42000 5 Ginding was used to m nim ze intensi ti variations for

‘the peak”iNtensities of some of the diffractogram di scPEBFUIAELSI n.

However, if grinding significantly altered the diffractogrgmor alters the
crystalline state of the sanple, then the diffractogram of the unground
sanpl e shoul d be 110 used. Gindi ngdiwas done in a snall agate nortar and
pestle. The nortar was held during the grinding and |ight pressure was

appl i ed1heitbecpeshle; sBraksPRE hi9hMas pasoed L nué%glv,%'o“etse peak

-intensities for the nost prom nent "features (relative intensities
great B? $Ran1DOY) Laemergeasur ed using a doubl e- derivative peak picking

met hod Ac [ Yenlh ' ' s directed tao crystalline

(N - ((S)- %gcﬁg‘%x??&3-%&‘2%1?3?%&’3}53%&-‘%(@ ARG ’5‘3’?§)"-§1V¥§m no- 3- met hy!
- 2, 3, methyl-Bupprpbhzaz épralanony 1d tHydr-dt-eunchar-abt eeic2ed-dy3 1heé X~ ay
powdey it feact i pin_ patter Lp_Je o ' | the 20 values and

rel at i?/tel%ih%]tae?{si t?%sjjg;r g‘%ﬁ%%p%ﬁa%atg%e&;d]l%\ggh%’d d ors'man unground sanpl e and
for PIBRPtekanf tercsyandl 1dne ni(Nut-éd Sof- 2gitivattiory -ehemeashng -t he met hodol ogy

descry By apoye_\M L h; _radigtion: 17 | 05 0451
PCT/ US( A /:%7’795 s -Tabjfrg}lp ufnéfofi}n i 23 5%&%’%&1 i grinding 20 1./
1," Megrauydges- 3H-0Egaz340ig72 608 3ghvgd8ale- 12. 433 51.4 12.429 78.5

12'_424 91“1@ ntiln:ﬁigfl c?g'lgeéig‘d&éélag’g"évailable to characterize

crystalline forms of organic compounds. :For example
methods include differential scanning calorimetry, solid-
state NMR spectrometry, infra-red spectroscopyé ;nd X-ray
powder diffraction. Among these X-ray powder diffractiqn
and solid state NMR spectroscopy are very useful for
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 0.02° and 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 °



15-344 49-8 15-336.100 15-352 100 16.858 21-5 a!_ 16.88 28.3 19.224 27-9

19- 233 47- 19-24 52 20.495 27-5 20-48 4.4 20.63 38.8 20- 644y i3y SoP1 4
i~ .9 22.254 19.5 2.0 5 21.6 22-0 27.6 2 . 6 H41 34.9 24-388 26.4 :3~~Qo

11~ 1 ¢ 2 27 7744 19 The intensities of the sanpl round for 5
‘and 10 ﬁ@ﬁ§¥§§¥es are nore representative of the diffraggfﬁﬁ? b??@ﬁn wher e -
attenpts were nade to mnimze the effects of Preferred orjentation and/or
particle size. It should also be noted that the conputer~generated,
unrounded nunbers are listed in this3able Thus, a properly prepared
sanple crystalline of (N- (S) -2-hydroxy-3-nethyl-butyryl) -1-
(L-al aniimplehsi i)y mhyaidd dNQsreds MBbRY | £ Re 3cha Pact Bl RN gJefa#J_" .
Iffraction

-3- benzazepi.n- 2- onedi hydrate may be characterized by X7-ray
pat t er nPPR120°0¢aPhe §1gs vg yvaik Pt ol atwerh#pdedg poaks &s adesdhiebed -in

Tabl e lunandal BeRRch SHARAYINE A Ak e fodby Mordhoy 3593 1922,
20-50,. or 20.63; nore particularly having a peak at 8.35?- 43, or

15.34: PBHRS 4P28-3894nd209M3; 8*. .16 and--15 341-- '9.36, -12 ~43-;.
apd- - 15. 34-; eriffidl §a3busbdt b3 mitfinti:e 2 X al line
(N-((8), -2 hiér qig{g& mo- Lyl - But yryl ) - 1= ng’fg‘ip%sn?ﬁ% ‘)ggﬁ%%i_o-“% LB 0. 5
- et hy| ¥28, P8axginkensitapsgpfdsemel 93-thsedadzepad oaroneddshydratie may

al so_henehaiact efibgedePy ;$0Lhdnstiale MR iSRRCIL0i FLPPYre§OLid State
chenical._ 17 May 2005 \/\082/%?15 B R S Sl R PR thd
diffracfogram 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)*l—(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 20 values
and relative intensities_(1¢ﬁgm) greater than 20%, measured
'ﬁor an unground sample and for a samples after S and 10
.ﬁdnutes of grinding and using the me;hodology described

25 above with CuK, radiation:"



shifts reflect not only the nol ecul ar structure of but also
environnent of the nolecule in the crystal.

can be carried out using C Cross polarization/magic angle spinning
( CRVORBFSNVR 5 (solid-state NVR or SSNVR) spectra weperRhaif3gd using a

'Varlan Unity 400 nHz spectroneter operating at a carbon

the electronic
(130 Solid stﬂtrﬂay\hﬁ{)@nal ysis -

frequency of

accessory and..Varian 7 mm VT

100. 580 MHz, equi pped with a conplete solids d
- CPI XAS probe. Acqui sition paranetess were are follows: 90* proton r.f.
pul se width 10 4. 0 gs, contact time 1. O ns, pulse. repetition tine 5 s,
HAS frequency 7.0 kHz, spectral width 50 kHz, and acquisition tinme 50 ns.
Chem cal shifts were referenced toTﬁhéenéIhy! group of external .
' BDRZR N 8 = 1 .3 by Sa € 1m%¥ﬁﬁﬁ_ﬂﬁ
Egéimit hzl benze epe 3 Diiin, ‘fg’?ghg?g‘ f or di‘%)(@rh TEVAFARE. 3- et hyl -
butfyr A8 1 (1 ot rTu Wi )29 - am nd- 3. by - r 526, 1°) I,,/Im(%)
tetL&H%dﬂELZH%S_béﬁihzean 2-3A8 dithydBat.e (b sed 61 he| pegik_AsSsignnent s,
bellow!2afd3shpun 3h-Fablle A2 .4¥2May 2008 .5W0 (121444481 PCITIRG/ 27795 -8 7
H o 1110191 -5 7 HH 91y9ia4:711 12916 N J143 284-~j | Bdla 1?2, 5
3) j2018-848 1IN D &R | 015336 diltd®@blut{ionDibgdrate 1o6DVEQ (sol id)
16.858 28.5 16.88 28.3
19.224 27.9 19.233 47.8 19.24 52
20.495 27.5 20.48 44.4 _ :
20.63 38.8 20.644 43 20.601 48.9
22.254 19.5 22.045 21.6
22.63 27.6 22.654 34.9
24.388 26.4 23.388 19.7
24.387 28.2
27:744 19
21.2

22.237

The intensities Qf the samples ground for:S and 10

minutes are more representative of the diffraction pattern

where attempts were made to minimize the effects of

preferred orientation and/or particle‘size. Tt should also

be noted that the computer-generated, - unrounded numbers are

listed in
Thus,

this table.

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 dihydrate ¢ .

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 8.36, 12.43,

15.34, 19.
.36,
and--15.34; 8.36,--12- 43

peak at 8

22, 20.50,

12.43,

. or 20.63; more particularly having a

or 15.34; peaks at 8.36 and 12.43;: 8.36

19. 22:,.20.50, and 20.63.
Crystalllne (N}—({S) —-2-hydrioxy- 3«methy1 butyryl} -1- (L—

and&15~34v"or at 8.36,

alaninyl) - (S)- -1- amlno 3—methyl -2,3,4,5:

-tetrahydro—

127437

15.34,

1H 3-

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

s50l1id state NMR spectroscopy

S0lid state C chemical



-~, -13,16 169.27, 171-73, 172-89169-9*,174.1*,176-7~ 3, 11 14 51 45
47-05, 47.72 46.9, 5-1.3 4 134.14 134-8~ 5, 6 124.18, 125-9

127-19 127,9, 128-9 8 130.38 132.1 9 135-32" 136.9* 10, 18 3 73 31 29
3.L. | 1VWO®M4£175.6 19, 20, 22 15.99, 18.66, 19~13 16 PAT/R&1IBTNst er i sks
denot e peaks appearing in the interrupted decoupling spectrum Thus,
crystalline (N)-((S)-2-hydroxy-3-met~yl-butyryl) 1- (L-alaninyl) - (S).
-l-amino-3-me-thyl: -2, 3, 4, 5 -tetrahydro- 1H 3- benzazepin-2~one -

di hydrate may be characterized by solid state "C nucl ear magneti c resonance

havi ng ch t of. 16.6: 176.7. 174.1 136. 9, 134, 8,
132.1, %ﬁ’gc"atslszrse@ ‘iézzf&? G‘hi‘“?l SreilgT §r§° Ielofzgu‘& &3F° 16. 6:
nore partithe arllestrtnif; e’iﬁfﬁsoxﬁibré: dﬂ ther Giolamy1ewen @he7brfstdd.3, 21. 4,

‘and 16.6: 75-6, 214, and or.at 176.7, 174.1, 169-9, 136.9,
134A, 132.1, 12‘37"%9ldg sftAg & NI 4 0él ﬁﬁ%ly%lis Fay ey cagried opty using,  gng

,16.6. In éimtdmrssermawmtﬁdw&lagi\cermgqré provihdag acpyesess Hmk making

S d | -b -tvl)-1~(L- . .
(N (9 0 SIS DU kel e, gPpinedpging
benzazepi WeZ-ieGme mhlztw -fmau QIHZ0 Rl cHiritghetieys baklrbzing N) a. £4Bhon

2005 W0 ATIEHRRSY, G R 080 177 s tsts iy, azcgma%gtéf‘g??aﬁaé?o.wa

| H 3- benzamms}o&-yomld‘ mlaaqueamwolopemas pREBE . conditii ensivhi ch yiel d

(N)-((S)-2- hydroxy-3-nethyl-butyryl) (L-alaninyl) - (S) -l-amno-3
met hyl - 2, PaFagetegis e ¢re IﬁDQlE@WZaZQOplmrqt@hefdﬁhMJaﬁ%-Wldth
- 10 4.0 gs, contact time 1.0 ms, pulse repetition time 5 s, MAS

frequency 7.0 kHz, spectral width 50 kHz, and acquisition
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.




crystallization froman aqueous sol vent. &y

The precise condi ti ons under whi ch (N) - ((S) 2- hydroxy 3-net hyl - butyryl)
-1- (L-alaninyl) - (S) -l-amno-3-nethyl- .2/3, 4,5 -tetrahyq\m%,gg%
1H 3- benzazepi n-2-one di hydrate is formed may be enpirically determ ned

‘and iWOiWQMBHly possible to give a nunber of nethods whichutayefeen found

to be suitable in practice Thus, for exanple, (N)-((S)-2-hydroxy-3-nethyl-
butyryl) -I1- (L-alaninyl) - (S) -1-am no-3-;nethyl-2, 3,4, SﬁHtetrahydro-

| H 3 -benzazepin-2 -one di hydrate ngy be prepared by crystallization under
controlled conditions. Crystallization froma solution and slurrying
techni ques are contenplated to be within the_scope of the present process.
In particular, the dihydrate of the present iAyention can be prepared by
@bl e solvent is one that
is capable of containing sufficient water| e concentrations used, to
formthe present dihydrgie. Preferred sol e those that are water
m sci bl e, such as acetone | ower al coffol s (I~ Sme¢hanol et hanol, and

i sopropanol ), acgtic Al H{:ﬁiﬁJLqulle gtice, it has been
found- that -aqueou Ae | ef:e d 'en aqueous sol vent
the anount of water depend onH he rekatiye solubility of
(1g)-((S)-2-4ydroxy;3- met hy},- butyr l)-1-(L- alﬂf|ny -(9S)-

| -am . no- 3-. net hyl - 3,3,4,5. -tet#%hydro? 13- benzgzepln 2-one the

sol vent conpared to. water and whéfher a crystallizafidn or slurrying
technique is used. A crystallization is generally carried out by

di ssolving, (N-((S)-2- hychoxy 3-net hyl - butyryl)-l-(L alaninyl) - (9)

-l -am nd-3 By - 4773, 4, T&hydro=="7151+H35 cn“aze“:n 2-pne i n an
aqueous Jsol vent and t hen af%éﬁgﬁégéhe 17 My 200§) ? 40- 15?
PCTI USAITE27¥95 16016bI.0K 1 Q-%00/3, W3 §5[1Wo! @uum 'ﬁﬂur*;% gg of nore
water, tlo3glve, a18a/ 1 g1 _X¥pi G IgE, TFE £3 Y Ldllﬁ%d@(ﬂSiDB catr+j ed out at
initial {tenpegaturgs of abou13§Ui&L,[O reffuox 134 8+
: 5. 6 . 124.18, 125.99 i24.0 .
7 127.19 127.9, 128.9
8 130.38 132.1
9 : _135.32° __136.8~*
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%
21 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~
alan_lnyl) - (S)-1-amino- 3—methyl ~2,3,4,5 f—tetrahydro—' < IH-3-
benzazepin-2-one dihydrate comprising crystallizing (ﬁ};

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



tenperature of -the sel ected aqueous solvent. The m xture is then cool ed
to give the, crystalline dihydrate.. Seeding may be advantgagausoos
Preferably the crystallization solution is cooled slowy- The
cryst alg ezatiion. is nost conveniently cooled to tenper @Hﬁ@,ﬁ%@ﬁbl ent

‘tenperature to about _200C. In still another enbodi nment 'S i nvention
provi des a processes for making |actans, including (N)-((S.-2- hydroxy-
3-nmet hyl -butyryl) -1- (L-alaninyl) -9(8) -1-am no-37nmet hyl - 2,3, -4,

-tetrahydro- t 1H 3-benzazepin-2-one and processes for making
I nternmedi ates therefor Mire specifically, in one process enbodi nent, the

preseh‘t-md:trhbamzi,enfipﬁovi dﬂfet&amuyaeess j[@mmzragebaﬁt_an@n@ffrd‘nornul al v X1
al k

X2 R a | quherei nyl nyI
cycl O%cﬁ%&l &l é ) su%o{latlﬁ‘tlé)& s%%ig £8q ¢ a‘l%
subst IWG{rélﬂa-llmgdhybtﬂmltytjdl Eelleyc.l-aabhﬁlnyjsmbsﬁ; i Lngﬂur@Lgl,oal kenyl
ef oar and h te clic s al kyl ,. stltuted al kyl , alkenyl
ﬁ%e%’g kenyl bﬁ§¥ BEtR%t bﬁ@&aéﬁk’m%b Herdddvdpatear yi
5het er oar yl ﬁmeddearsfmy@d;mmtRSnsSuaa&yl whXich | @1y d{89en.— HpudQxy. or

fluorg,_ 05 WD 02/40451 PCT/USQL1/ 27795 _ X2 is hydrogen, "hydroxy or
f1 uor 9, mg"h%qy Q:EI' 2 X, {Ihe‘? IR Ah -8R0 ~dr s nand-wetdyromd to 3

gro&p§ |ndeﬁ@ﬁdEﬂnkyKSelébeﬁFﬁéNﬁﬁiéﬁ&n 2-one dihydrate is formed
may be empirically determined and it is only possible to
give a number of methods which have been found to be

0 suitable in practice.

Thus, for example, (N) - ((S) ~2-hydroxy-3-methyl-
butyryl)-1-(L-alaninyl)-(S)-1-amino-3—methyl—2,3,4,5 -
tetrahydro- AH-3-benzazepin—-2-one dihydrate méy 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



group consi sting of hydrogen, hydroxy, acyl, acyloxy, alkyl, 5 substituted
al kyl, al koxy, substituted al koxy, al kenyl, substituted alkﬁnmgyzgmgynyl
substituted al k- ynyl, am no, .am noacyl, aIkaryI aryl, aryl oxy, carboxyl
car box Ialkyl cyano; hal o, nitro, heteroaryl thloalkox substituted
thi oM KB and trihal onethyl; 10 conprising: (al) re@%VH§P6H76T a | actam
of formula (4) V FN ??N 0 RS " (4) wherein R3 and V are-as. described for
t he conpound of fornula 1, by fractional crystallization of its by 15
fractional crystallization of its—dubenzoyltartrate (R-(-

) - 10- canphorsul fonic acid, and (D)-(-)- nandellc acid salts to give a

COMp QI Of orf OF JUbGo § 10); Y b SNN g R Sndlhaid by C?ﬁp$é;§l“‘th an

appropriate am no- profecte am no ormu H CHR2- C(O) - A
wher (R . it agiveledi aedifior ﬂb@mnaﬁﬁnmdtbé ¢nyﬂuahlizaﬁﬂaA is an
activaf P f P9 1s an_am ne
protecf?%%xégﬁgg a% g?¢g§§520%qgeg? ornul%%?ﬂi)QQfghé 5%62

02/ 4043 P PRHWISO 19D 7785 selecVed) agueRhsR solvent. The mixture is

then cooled to give the'crystalline dlhydratei Seeding may
be advantageous. Preferably 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,
4,5 ~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
N/ H
N
R; N
o 8,

formula I

N
\
f

&

wherein _

Ry is alkyl, alkenyl, alkynyl, cycloalkyl,
éycloalkenyi, substituted alkyl, substituted alkenyl,
" substituted éIkynyl substltuted cycloalkyl, substituted
cycloalkenyl aryl, heteroaryl and heterocyclic;

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

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



wherein R,

0 R (c) deprotection. of a conpound of fornmula: (11) to give a conpound of
formula (12); and V O HNY, HR2 (12) 0 R3 5 (d) couplingTamapz@mynd of
formula ( (W%S an appropriate conpound of formula RI CXl X2-C( )

RS and X2 are as described for the conpoun&CHUSHEFHA a | and
A, is an activating group, for exanple -OH, -Br, or -Q; or_(a2) coupling
a conpound of fornmula (10) with a 10 conpound of the fornula
RI CXI X2- C(O NH- CHR2-C( O - A wherein RIS13R2, X1, and X2 are as defined for

t he compound of formula | and A is an activating group, for exanple -014;
-Br, *or -d. XAslgsggdpgﬁghn h&ﬁ§0k9r€§ @gh?ﬁ/hagf the nmeanings 15
indicated: | "Alkyl" refers'to nonoval ent "al'kyl. groups preferably having

from1 to 10 cé‘ﬁbéﬁdaﬁon@%id‘l%r@meﬁler@m yrboums @&ndarbon atons. This

40 TSN O DU P B

n- butyl, iso- butyI hexyl ;| an

.refers togﬁ@ﬁ@vgp@musmlhglofg&QMbsmpnnfénahbyyhaacyg f aegilbxiyo élk?lbon

at ogs~ Thiggy, I|f| rQu as, net hyl , eth n 17 May
2005 WO 02/ f%%?tﬁ%r%% %g”q’y [ 59D %ﬁ;ﬁ“ s ib?i%yl al#eﬁﬁ(w,
i S0- but y| substibutyd, aahdnyér.talmwll 'ssrmlsstntnuteadaakwyu" apiges to an
MKngro er - 1.0 carbo atops, having f rom1
to spp%%&%fs%akggy%rngwgklfIWaP5y3 §35§ genF§Fgg§Y£%}%H?'
cyano halo, nitro, heteroaryl, thiocalkoxy, 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
\

-0 R,
(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)




di -substituted am nes having. different

fromthe group consisting of al koxy, substituted al koxy, cycloalkyl,
substituted cycl oal kyl, cycloal kenyl, substituted cycloal kenyhy 26e8y! ,
acyl am no, acyl oxy, am no, am noacyl, am noacyl oxy, cyano, halogen,
hydr oxyl W@#¥H#dXdyl , 10 keto, thioketo, carboxylal kyl, thiPgIT/USshi2zTaF koXYy,

‘substituted thioal koxy, aryl, aryloxy, heteroaryl, heteroaryloxy,

het erocyclic, hydroxyam no, al koxyam no, nitro, -SO alkyl...-SO substituted
al kyl, -SO aryl, -SO heteroaryl, -SG22al kyl, -S02-substituted al kyl,
-S02-aryl, is S02-heteroaryl, and nono- and di-al kyl am no, nono- and di -
(substituted al kyl)am no, nono- and di-grylamno, nono- and
di - het eroaryl am no, nono- and di-heterocgetdic am no, and unsymetric

I!i;?

h

substituted al kyl, aryl, 20 heteroaryl jerocyclic. "Al kylene" refers

to dival ent alkylene groups preferalfly hawing ¥roml to 10 carbon atons
and nore preferably 1 to 6 ca ne._{This. permis exenplified by
groups such as nethyl ene (-Cff, -) et Ryl exne CH2CH2-), the 25 propyl ene

i soners (e.g., -CH2CH2CH2- and - C}FQ 117-) and the'like. "Substituted

al kyl ene" refers to an al kyl ene group,]'pﬁbferébly of from1l to 10 carbon

at ons, havi ng fr0 . i tu l.ected from_t rQup consi sting

of al koxy, 30 %ﬁb§¥%?ﬁﬁﬁgt§?¥£§§f%a%%h?°§§$1§%1%8?“%@%rg§§9 %ﬁ?ﬁ&?e

am noacyla GaEnsyacy lodx forawdmo,(1Ral;ogad, hydroxyl, carboxyl, keto,

t hi oket o, carboxylal kyl, thiol, thioal koxy, substituted thioalkoxy, aryl,
F and di -al kyl am no, nono- and di

4- (substituted al kyl)an no,

baryl am no, nono- and

heteroaryl, heterocyclic, nitro, and nmyms
17 May 2005 WD 02/40451 PCVUSQ /27795
nono- and di-arylam no, nono- and gi-h

di - heterocyclic am no, and
HN

foo12) & 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-

$tituents selected fromal kyl,



unsymetric di-substituted am nes having different substltuents selected
fromal kyl , -substituted: al kyl, aryl, 5 heteroaryl and hetennggQgéDS
Additionally, such substituted alkylene groups include those where 2
substi t uewinsnzamsthe al kyl ene group are fused to form onepOr/usSRET9S

cycloal kyl, aryl, heterocyclic or heteroaryl groups fused to the alKkylene
group. Preferably such fused cycl oal kyl groups 10 contain.from1 to 3 fused
ring structures. "Alkenylene" refers _tg.di val ent al kenyl ene groups
preferably having from2 to 10 carbon atons at d nore preferably 2 to 6
car bon atons his termis: exe |ified by _groups such as ethenylene

(- CHECH- ) PTORY Lur dSemATemy b s vis dgogbutyerpeacchutifd aufcHBYEcH )
and the | ideey1."Substituted al kenyl ene” refers to an al kenyl ene group,
‘preferably of from?2 to 10 carbon atonms, having froml to 3 substituents
sel ect ed- f r om t'IFEP§EdER tesh S ldwilng TE APk boy an sdkati OUOEER. al koxy, acyl,

.acyl am no prageraxy y. bfa@ﬂ@ﬁileoamOngégﬁbn éﬁbﬁgacﬁbg§ﬁg €¥81101 Bé ggen,
oxy

hydr.oxyl , %Fboxyl ket o, thioketo, carb é al kyl, thiol, thioal
subst i t ut SYOEHLGRRERSSy, 2@d P Eﬁ@F@PGXT}ItOh téP@éyéFP@ntSnlﬁﬁbeCEﬁ@ mono-
and di - al legloaniche, grOR SFRYs d@ﬂiﬂ$ﬂlng(%¥b§§k5%§6dsﬁbgthtﬁgbaoal ; and

di -aryl ami no, nono- and 25 di - het eroaryi am no, mano- eterocycllc

am no, an&ycaﬁ§}ﬁﬁétrﬁ@hﬁtl§wﬁ§@lFHFé@aéﬁYﬁesCMQ@PﬁékGPYierent

SUbStltUe@hﬁs&%hﬁ%@@dc&%@%ﬁ@k@% 1,SHB &'tahe aﬁ#5¥|1a garyl and
heterocyclic. AdditionalTy, such subs |tuted kyl ene grgﬁps I ncl ude those

where 2 séﬂé?PﬁGBﬁbsaEﬁDPW€Y3@XELkVVéﬁ@ ghalipgsne hydedxvd. f oarboxelor nore
cyghoal kykeroal ¥hi okehe), 0euehd %1 &ereﬁaxh 9539831%H§§d to the alkylene

group. "Al karyll, refers to -al Kyl enéd>aryl “groups:preferably having froml
to 8 carb&HPEtdkuted thdoalkpieneanbilet fraAdxy7 Mape2088yLl WD 02/ 404M

PCT/USCI/%Zzgéoar}goxy, heterocyclic, hydroxyamino, alkoxyamino,
nitro, -SO0-alkyl, -SO-substituted alkyl, -SO-arvyl, -SO-
heteroaryl, -80;-alkyl, -SO;-substituted alkyl, ~S0s-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., -CHpCH,CH,- and -CH(CH3;)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-



from6 to 10 carbon atons in the aryl noiety. Such al karyl groups are
exenplified by benzyl, phenethyl and the |ike. "Al koxy" 7qm§y§§$§he
group "al kyl-O". Preferred al koxy-groups include, by-way of exanple

- met hoxy, WOtREKF!1 5 n-propoxy, isSo-propoxy, n-butoxy, tardrbsitiezws
sec-butoxy, n-pentoxy, n-hexoxy, 1,2-dinethylbutoxy, and the like.
"Substituted al koxy" refers to the group "substituted :alky[-O" where
substituted al kyl is as defined above-142Al kyl al koxy" qefers to the group
"I-al kyl ene-Oal kyl u 10 whi ch includes by way of exanple, nethylenenethoxy

CH20CH3 l.ene - CH2CH20CH3 n- propyl ene-i so- propox
( - CH2CH2CH )f‘ﬂﬁﬁ(%ﬁ&)tfge RMQ/ AEOT - ﬂﬂ?ﬁxixan@ ‘%—QQ%YW aImana-t ARd | ke.
AI kyl t hi gdl-hexgtoneteamihe,t hengrogpd” d@J—KM{'.éf'Sc:?'cli—é a:m{é" whisch
i ncl udes %% X@% gf .exanpl e nethylenethlonethoxy é 2SCH3) ,
et hyl enet R SHEFREXy < ?1cﬁ2 BESSERRFY RTHRSP YIRS hi-b Fe6eRE opoxy
(CroCH2CHBBEY, EB)2). o8REbYLaNEE b Oa Lk PUI Odiobe CHRSCY GV gigh the i ke..

Al kenyl " refeﬁi to _al kenyl groups preferably having fTom?2 10’ 10
car on at ﬁE ARB* ¥or 8RPr BEERRBFYCH1€ o 6Redt boAna bl vnssum $ivs phtatedeast 1

and pref eaahweﬁéogr&uéssmeﬁu@é tﬁ&@%ef@wtéﬁ@éﬁmef efsrreg. al kenyl
gr oups |n%Eg ¢ et henyl (-CH=CH2 n- propenyl (-CH2CH=CH2), 1so- propenyl 25
(-C(CH3) Y: e’aﬁdgFﬁ‘éPI F‘R% fu SEP t tREH %FP?(e‘W;/IIFOI@ erxekoabrwh, al kenyl

group as adyunndtab@agcmw@ﬁ h&0mda ﬁ&%&,lfﬁﬁ%ﬁ eg[rﬁgt ed from the
cyl,~ acy

group conshggi of al koxy, substituted alkoxy, am no, acyl oxy,
am no, 93 GRPRBacyFBRIeTrEyn0, SWth Haterreydhairldsid | gxuboxyl |

kelLo, thle&sﬁmeﬁf@ﬂxyI@&,kylf dhi o té‘gﬁ@ééﬂﬁkzg substituted thi oal koxy,
aryl, heteroary heterocycll%? rnt?%) - il -SO substituted al kyl,

_SO aryl, -SON&]E%‘I% heye rg@?t%ltmdmag@ts@@mnﬂteae adoups 17 My 2005
VO 02/404§ief€3&$ﬁ&|ﬁé@fﬁ§5from 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



-16 S02-aryl, -S02-heteroaryl, and nono- and M -al kyI am no, nono- and

- (substi tut ed al kyI )am no, nono- and di- arylam no, nono- 17%5&,2005

heteroa‘nsl ?n nono- and di- heterocyc"lic-am no, and unsymetric
d| subst i tYO Y43 andnes 5 having different substituents sBCEBEHT0m
“al kyl , substl tuted alkyl, aryl, heteroaryl and hetero cyclic. "Al kynyl"
refers to al kynyl groups preferably having from2 to 10 carpon atons and
nore preferably,2 to 6 carbon atons antishaving at |least | and preferably
from1l-2 sites of LU al kynyl unsaturati on. Preferred al kynyl groups

i ncl ude et ro CH2 C=- and the_|iKke.

"Substi t ut gd al Ey%ﬁg%%%%?g g Oy %Pk%?l a6¥§:%°é‘§tydef iSHEE‘ ah&6&Yhavi ng
from1lto Qreubstaraee:kemp?siafeecﬂelﬁlyf]b@m:ylhepﬂéﬂephfmnahat kng afxal koxy,
substituted al | f]%(%y ac%% 15 ac am no, %L am no ani noacyl ,

ami noacyl oxy, cyano ¥ hat ogeht FYd }E&y?m‘&%r b “Reto, PHE&RETSI

car boxyl al &lzkexyt@r@dzpstime)hh&@)(yray sRstof Uéﬁé!mﬁhé Oa:hlé@ﬁMxyar lé'tho

het egoar yl heterocycl nitro, O al kyl, -SO-sub'stituted ? - SO

ar yI _SO R ErB&Y |+ %D‘%r%ﬁ’w t%ﬁbst??ﬁ?é@“’é‘l’k’lﬁ SEC?DUS@% aryl ,

- SO2- het ernapghtoand Momexoand ﬁlz-&ii‘rﬁéﬁh’@ri@mt 880tk ii}d@s“ tuted
al kyl ) am no, jd di yl am no, nono- an d| - het er oaryl am no,

mono-, and di - heg’éki’%alfi:‘l"’f%daﬁ’ﬂw aﬂﬁefﬁﬂéﬁlnﬁé@t?@% grounbishbstibdtadi nes
havi ng di f4Brentosubgiditaianiss sahacdedfingm ad kyd | d@@l]ﬁé’@sébgyeed al kyl,

aryl, heteroary] and heterocyclic. "Acyl™ refers to t groups

al kyl -C(0O) -, subbtixiadee=s) légﬁfee(%)to @%IMU@I"ﬁmlesab@t—athbﬂ
imal kyl | O -
cyclmal ky Wlﬁt@l incBIdds C]E(C?O)wa Qﬁ‘it e(ylﬁéthﬁ%%&ﬁ%&éé?%c ic-C(O-

where .al kyl, substituted al Kyl, cycl oal kyl ,.
aryl, het et ddfPCHahd ﬁ@%l%?@?t]eOJaYe(a@Hﬁszﬁ?@d) herpicppylacg-dsoro"

refers t 0 dhsH P uﬂcﬁgléﬁ%éﬁjﬁrﬂhéfc%&h §eh§gﬁp§ngently hydr ogen,

al kyl , substl tuted al k roaryf, o eroc?\Velic vvherel n
al kyl, subStGHarPeff (CHal3) and Ythe 1ike,

"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 thioalkexy, aryl, heteroaryl,

| heterocyclic, nitro, -S0-alkyl, -SO-substituted alkyl, -S0-
raryl, —Soeheteroaryl, -S0z-alkyl, -SOz-substituted alkyl,



:

17 May 2005 WD 02140451 PCT/USIII/27795 -17 alkyl, aryl, heteroaryl and
heterocyclic are as defined herein. "Am noacyl" refers Lo Q@b
-NRC(C»R\&§§re each R is independently hydrogen, alkyl, substituted al kyl,
aryl, 5 t'é’f“b*é?yl , or heterocyclic wherein al kyl, subst PCHUSHI/2I7y] | .

‘aryl, heteroaryl and heterocyclic are as defined herein. Am noacyl oxy"

refers to the group - NRC(O) OR where each R is independently hydrogen
al kyl, substituted al kyl, aryl, heterdd&ryl, or heterocyclic wherein alkyl,

substituted al kyl, aryl, heteroaryl and heterocyclic are as defi ned

akyl - G(0) 821 ey bal B TR Ty ] o - S 0. ana

-het er ocychPRoC(@)@-divhésrbatakkybkd slbsfli)tmiad, akkbyb- ewe a@akkyl, aryl,

het er oary . het ycli te,as _defined herein. "Aryl" refers to an
unsaturat%ﬁygggﬁggi6£%§§b0%9élaé h8§858a5V3F96ﬁ96 fgmex %&Fbéﬁ"atons havi ng
a singl e hepgro@pclecgapipbenghd ansyminbcphie gondebsed t(kesedhikibrgs (e.g., .

thyl heyk)., Preferred aryls includ I, . 1laphthyl and th
TR, o SRe Bl Y derent e RbRPREACES S KR TaEPRAl roR ROIVERG. ary

subst i t uentbs sitohtad yhllgy Dupsredn Rptiesakly heda2hesubstituted with from |
to 5 substitueﬂ% s%%fgted fromthe g&ogp consjsting of acyloxy, 1 to 5
and preferably :ﬁﬁﬁl sEREETFF ubRt 81KEPRLt SHOVPEnPERECERBUY BaMansting of
hydroxy, frmyl2 taik:ycb,caﬂk@psyat@hgeaﬁa,m@f&yﬁyéfewm%bUltzsdsal:5¥bon

a

substituted al koxy,, supbstituted al kenyl, substituted kynyl , am no,
ani noacylaioé%@l%#ﬁ&vﬁ??aﬁ‘Erl:,Le%ﬂllJ,- BdyPERferabivof remy bo%yﬁ-}tes of

cdﬁboxrl&ﬂmwnyxnﬁﬂgatﬁg&g&oﬁitrprefQg}gaogiyynyﬂeggégﬁgc&hgluaginoacyloxy,
oxyacy agéﬁ;nyl (-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 !

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



t hi oal koxy, substituted thioalkoxy, thioaryloxy, thioheteroaryloxy,

- SO-al kyl, -SO-substituted alkyl, -SO 17 May 2005 WO 02/ 4L11AM

PCT/US(I11/2779. 4; aryl, -SC>heteroaryI - S02- al kyl, -S02- SUbst¥tu?

al kyl , WL BHNS1 - SOp- heteroaryl trlhalonethyl, nmono- andTmerahgylam no,
‘nmono- and di-(substituted aIkyI)antno mono- and di-arylam no, nono~_and
di - heteroaryl am no, nono- and di- b heterocyclic am no, aﬂg unsymmetric

di -substituted am nes flaving differenat_substituents selected from al kyl,
substituted al kyl, aryl, heteroaryl and heterocyclic, and the |ike.
Preferred Eﬂyitltue ts |nclude al koxy hal o, cyano, nitro,

trihal onef’ afdy hl&ﬁﬁgﬁﬂfry a%ﬂr§ﬁ6ﬁ§ocﬁ€ﬂéFsaF6 ke dgfanpdaryl - 0-

Wwherein thereﬁnl group is as defined above including optionally
substituted .ar oupg as al so defined above. "Carbox-yal kyl" refers to
the group "- Cﬁ%& %?FV wWEEEeTrsa |ty thies axouge - NREOABowbere &5ch R

_"Cycl oal kyk" ﬁag Eadedtq hSrd I S o] carbon atons
having a ﬁlna e gyc |ctr¥ﬁg'or b%% 3&?9@ %géﬁge §$§na%i§lhc?5%?hg fused,

bridged a ategﬁﬁFﬁlblGYCPﬁ@er@ﬁYﬁéﬂﬁl@?érﬁenceﬁhymmdsubSU¢hutgdloaIkyI
[ | t h 20
groups |n§lH9E; a?%l“aﬁeQEr%éégﬁ %ndShEEE? g?@ﬁé 59% % 2ae?#§%dazr

cyclopropz cycl obutyl, cyclopentyl, cyc
mul tiple ?ﬁ@l§tructures such as ada-~ant anyl, and the like. . "Substituted

cycl oal kyl I, regﬁiﬁoggyggg&oaagfégg grg grQav n@%ﬁé&g@% %%ﬁ%i;?bly

l1to 3 substlt'uents Sel eCte front e gro p
acyl , acy?o&syln@FR§nde§Qb¥thydredeatkglkyalksuy$t$u@5éﬂtalbﬁUﬁJ&@yy,

oy S0 BB oI e AL el
car boxyl 2#¥§¥1. c3mnd, hateroaivioanfieheteroyyelit hipal k@xFefAhcubst i tut ed
t hi oal koxyerd i, hal omet hyl and the Iike.
' "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-



"Cycl oai kenyl |, refers to cyclic al kenyl groups of from 4 to 8 carbon
atons having a single cyclic ring and at |east one point qf pi\ sggeal
unsaturation. Exanples of suitable 17 May 2005 WO 02/40451 PCT/USQ01/2779.5
-19 cycl o} XEMSIgr oups i ncl ude, for instance, cycl obut - 2-ratyU$e1/27795

‘cycl opent - 3-enyl, cyclooct-3-enyl and the |ike. "Substituted cycloal kenyl"
refers to cycloalkenyl groups having-froml.to 5 substituents selected from
the 5 group consisting of hydroxy, acylg-~ acyl oxy, alkyll, Substituted

al kyl', al koxy, substituted alkoxy, alkenyl substituted al kenyl, al kynyl, |
substi t ut | kynyl Ikar aryl, aryl ox carboxyl

ket o, thl%%‘ @% H&% O&FW}P %ikﬂi ﬁ?T?%PSF%ﬁ%#%%r?ikYihloalkoxy

10 substlEMLedrymLoasﬁo%metéﬁdgﬁyxnnﬁfmﬁafgmggﬁyqI|&ghg Hah@"qor "hal ogen”
refers to f ro,. chloro, bronmo and iodo and preferably is either fluoro

or chloro? alky, PS&r?Pmoreﬁéﬂsdﬁd(éﬁbéﬁ@ﬁﬁq @dipdoyating gmspofandrom 1 |
to 15 car BaR aatyQEEiasd.. hohe- 4aﬂgtg&oa@gg§0%§§Q%hﬁgm;5n&ﬁl QiyPeq,. nitrogen

and_sul fur within at *least one ring (if thére iIs nore than onering).

Unl 8ss ot REMREOSYESASt PaRREd BYSt HE SyBfefico g if-glubiste. tuttetde rrowime s |
subst i t ueRkwisdchilreteraar !hbgt959§n¢:§ns@iec‘&@d G0l %1 g@st ituted with 1 z
to 5 substlguents sel ected 20 fromthe group consisting; ‘al kyl , |
subst i t ut EYCEERFREedapREXY, §Hh%t|h@téﬁoarkéx?ndahﬂtenmqwdbqg,laﬂd) nitro, |
heter oar ythat hiigk. ! BieaLkoxy, sﬁﬂ%ﬁ&thgh@g §REIBOW oprt LAY,
trlhalonethé and the |1iKke. et er oar gr oups CaN Had iI'ngle ring |
(e.qg., pyPRaK Sfaﬂeryp}téﬁ 25rhhﬁipmeehyéndenéedhnpagko@g g |ndoIizinyI

or 1pbenzot hi eny hu used r d S iro,bic

nul ticyclic con%%ﬁ%ggg P?%?gr%rgg ﬁ%ge %§§§|sg AcPua&Pe 5?% ﬁ%e ﬁﬁ?ﬂolyl

and furyl 9remet éfoeycilef ined” dbveeotycliidingebptiohalayrenbsakenited

-aryl groups as also defined above.

"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



30 saturated or unsaturated group having a single ring or nmnultiple
condensed rings, including fused, bridged and Spiro bicychbqw§y2005

mul ticyclic conmpounds, having from1l to 15 <carbon atons and from1l to 4
hetero at 8¥@&9%¥#dcted. from nitrogen, sulfur or oxygen w tRovusonesming. 17

‘May 2005 WD 02/4045 1 PCT/USQ/2771)i -20 Unless otherw se _constrained by'

the definition for the “heterocyclic substituent, such heterocyclic groups
can be optionally substituted with | g5 substituents sel ected from the
group-consi sting of al kyl, substituted al kyl, 5 al koxy, substituted al koxy,

aryl, arylo§y | o, nitro, heteroaryl thIO| t hi oal koxy, substituted
t hi oal koxy5Y ]tc?ﬁﬁ‘ﬁ?’llo@fo”ﬂsl H&F&h‘éitenylforaﬁdlsttﬁ’@qei ké&’cémllmét-@mdy,cl iC

‘groups carcieMHe tSING 11 i R Qo Jad tg,l_@r{é,lc%@ﬁe% 15 Preferred
"het erocyclics-include nnrph I no, ~per| i nyl f‘ he | i ke. Exanpl es
of nitrogen het' sURSidiaEeshgvsdoey riefegd&o EW@LmaikﬁnY1|n1ted to,

pyrrole, igudiarohin i sazal 9. LBy 'e.l.hp,%u%% NSeIRWEE dg, fyf i dazine,

i ndal i zi ne, isoindole , 1 ndazo purine, qgui nol'1"z1 ne,
isodhlruﬂ|QRQURnﬂqﬂﬁ%%ﬂéngpﬁﬁhévdrpxwa asyl, mapholyl pwdidiine, qui noxal i ne,

dui nazol | MLAIMIAdS Bifl eh NG, CAEAAALE L A1 RALCARISIAT! i1 A1 e,

acridine, phenanthrolin I sot henazi ne azo henoxazi ne,
phenot hi aAuRstiithitesy silkenna, aﬁkﬂazdhlﬁ@sz@tpmpdradkﬂﬂyiplﬁeﬁazxne

i ndol i ne, aﬁg&g@g&ﬁnoangg ildggghheﬁe 168 ydrgfg an CyFaESHEh Hkg as wel |

as N-al koxy-nitrogen ~containin eS’ ‘to the
group - CCF@ﬁNRRyWhékwleachanR |halndepemdenthythydaﬁgen thliloikosghst i t ut ed

Al A st 2L ERA0KN 1oR), NELSRITY G L NSS! 1nd' Yk, Substituted
' "Halo" or "halogen" refers to fluoro, chloro, brome 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 heteroatoms 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.



al kyl, aryl, heteroaryl and heterocyclic are as defined herein. "Thiol"
refers to the group -SH " Thioal koxyn refers to the group ¢ 59 s 30

" Substit W& }D pal koxyl'l refers to the group -S- substitute

"Thloaryloxy% fefers to the group aryl-S 1wherein the: af§l’l &P&Gé Sis as
‘defined above including optionally substituted aryl gnoups al so defined
above. 17 May 2005 WO 412/4045 1 PCTIUSQ01/27795 -21 Fbtehoaryloxy

refers to the group heteroaryl-o- wher2Pn the heteroaryl group is as
defined above including optionally substituted aryl groups as al so defined

above. 11 Par (elSE GERGESISETDALIPAL A RNy PLESSAL e ol BYSA kRRS LOVI de

nmet hods for naking a conpound or mu as descri and
2. In théh%E#%9ﬁ¥ﬁlﬁﬁcﬁmbseitusubstSﬁghnhstenntgsﬁlotbeoupsecandbeated are.

fhe art. SRR R EREdeg BRI o0 8 W BbpRRR e FerBBPeR 25 —
R~02C stfelgpr;z tﬁzxmmeum dosseptingl oPNakkMl, substituted alkyl,

5 alkoxy, substituted alkoxy, aryl, aryloxy, halo, nitro,
heteroaryl, thiol, thioalkoxy, substituted thiocalkoxy,
thioaryloxy, trihalomethyl, and the like. Such heterocyclic
groups can have a single ring or multiple condensed rings.
Preferred heterocyclics 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.

"Thicaryloxy" refers to the group aryl- S~'where1n the
aryl group is as defined above including optionally

substltuted aryl groups also defined above.



PN\ 0 R3O0 R3 10 (4) (3) In Scheme 1, step 1, an appropriate N

al kyl phenet hyl ami ne of forrmula (1) is acylated with a S“iLﬁQ%éyzo 5
bi sal koxycar bonyl acetate transfer reagent to give a is conpournd é% formul a
(2). An appriapnisat e N al kyl phenet hyl ami ne of fornmula (1) psr/omasi7swhich V
‘and R3 are as desired in the final product of formula I. Such N

al kyl phenet hyl anines are readily prepared by the reaction _of a 2-brono or
2-chl or oet hyl benzene, under conditionsowell 20 known and appreciated in the
art, with an amne of-the fornmula HZN-R3. A suitable

bi sal ko--. cycarbonyl acetate 17 May 2005 WO 02/40451 PCT/USQ1/27795 -22
transfer reagentStEIGREVIORNI ARiREs Soothes Sarkp het@rogrydsPers a

-bi sal koxyeaidienyl aer! He t@r@aR-110 JrlRiL apaundie rahboMa (hh1,8¥8H as,

‘bi sal koxycar honyl_aceti ¢ aci ds an bi'sal koxycar bonyl acetyl chlorides. (See
Ben- | shai CPEFOIPHUBRS tdFutesy ausy @rogpy) aspéd sex aatiaedaabappr opri at e
_N-al kyl phene~hytham=Re if,1 O AR sl lerid A ARNAS! @AMk s@pgui t abl e

bi sal koxycar bonyl acetic acid to_give a conpound of fornmula (2). Such

coupl i ng. FEYERt3RE Sy P oydAo et osisp ticde e iggneheorpound ofnfhsmitanet hods
used 1 her ig) &an dbec ABALUG o AR AR, ek, KBANEFAURL By Lgagent s
such as carbodiimdes wth or wthout the use of wel nown “additives
such as Neydegkpsddsiemits. danlesshypdhexybenz ondigaskd, ere. asan be used to
facilitat Qrtebliéuéﬁxa@)é'fih'e‘a”anéU%ﬁlC%Bbbﬁﬁsr gaet L,aag %b%% 4sg a suitable
base to scavenge the acid_generated during the reaction. ulrtabl e bases-

i ncl ude, BY 1gf-eg dMpt8® Prtet hyl ami ne, N, N-di i sopropyl et hyl ami ne,

N- et hyl nmor phol i ne~and the like. The reaction isvconventionally conducted

inan inert aprotic Scheme 1
step 1
D @)
) n,,ozc:\ N\
(1) N\ ﬁ Ry
R, /NH (2)
R,0,C
lstep 2
v v ,
- : —— R,0,C
HN step 3 Y
‘ N H N
\ \
: o R, . > Ry
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'



20 pol ar diluent such as dinethylformam de, nethylene chloride,
chloroform acetonitrile, tetrahydrofuran and the like. Tymiga byod he
reaction is carried out at tenperatures of fromabout O Cto about 60'C
and typi cCBOYPEY quire from i about | to about 24 hour ECTOEN2FBACt i on
conpletion, the 25 product of formula (2) is recovered. by.conventional
met hods including extraction, precipitation, chromatoglaphy, filtration,
trituration, crystallization and the |-2ke. Alternatively, for exanple, an
appropriate N al kyl phenet hylam ne of formula (1) is contacted with a 30

sui tabl e hisal ycarbonyl acetyl chl ogi.d ogive.a o und __of fornmula

(2). Suchgg%%g C§]%%?§E§M§R€ Fégﬁﬁpyw%ﬁgﬁh%édlsf?ﬁﬁﬁk%@gggr ondi ng aci ds
by net hod¢raelsiflerewa i bitded koantcarbualy las ety It heoagt iten thfe RRBERARIDUS
trichloride, - phosphor.qus oxychl oride, .phosphorous _pentiachl.oride, thionyl °
35 chlori %2 ESPTBRRY V(L chl%ﬂfw)f“détsf R adk %&Pﬂé’]@ﬁaﬁlcamﬂs FA9ay 2005
WO 02/ 404MiRETAUSQ LI BENY 1 acdd vaf cHilwetelsl.or n@ded®en -1 sda i nert sol vent _
such as, toluene, nethylene chlaoride, or chloroform at tenperatures of

fro abo&ﬁﬁéﬁgﬁgégﬁTh e&eti Y d18¢diléal Iy carried out for a g n period
of time rangi ngokr @Bampieur 40 r@ggrgt The 2a&hd phenethoni-ga &an fe

| sol at ed gn%ggﬁrified_SP can of%gh _elusgd _gi?ggfﬁy? thg{ s, with or

wi t hout i SBF&HT8n (AndF6r PMEPETEs: Makh Sueli&epilation reactions generally
use a subliabhokesariRnydaverde bkegaebdgoRenated duhiang £ e faaction.

Sui tabl e bases include, by way of exanple, 10 pyridin6, triethylam ne,

N, N-di i sopfpyl EERP &RMRE 1N TRBCH}PRST pHel Caemand ithpepitidle The reaction

| s1oconvegihenakhy eaRduchederAnotAghl AREA! khaRA k! yent  such as

met hyl ene ch&orlde, chloroform tetra ‘uran .
- employed. For example, well own coupling reagents such 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



the like. Typically the reaction is carried out at 15 tenperatures of from
about -20'Cy?o aboﬁt 80'C and typically require fron1about7%wg o@hout 24
hours. Upon reaction conpletion, the product of fornula (2) is recovered
by conveN®@ Ht#HSInet hods i ncl udi ng extraction, precipitatipomusei/2779s
‘chromat ography, filtration, trituration, crystalllzatlon and 20 the |ike.
In Schene 1, step 'l, a conpound of fornmula (2) is cyclized to give a
conmpound of formula (3). For exanple, _azconpound of fornmula (2) is
contacted wth a acid, such as trifluoronethanesul fonic acid or 25

sul furic ag The reaction js typically carried out using the selected
acid as a sfolmm%%%ﬂ W hd Ty @RcLBRES SPévens sush pani kedusne,

t enper at umestinfl drreoratiouide, 2@ :Cond 02d@hkm; 02 @Behpkhar dldsowed g marmt o
| ent te erature to about 60*C. The cycli zation

eaet on e ST TEAE e PTER b ybo DA AR = 1o 1otk S£oxpen

reacti on asnplast iadh,titse reinedmet fabnf ar m;sh& t3) 2!43315?§—gver qﬁeh@éldt ogr aphy

’ t | Iud| tra t|on cipitatio chronma ,

coniert onshPda Bl U el Das! LA, dLSCLR! Lab By oy E0F STaLO0

02/ 404M PCEIRQY Y7 79Bat. 14, |w1$hhewewithsh&pxSQlatﬁaﬁpanﬁdo@flfo;nulah(3)
The- renpval of suc

i's deprOiﬁﬁﬁﬁgxkﬁuﬂkyeS%c%QHESEQQ18£ faLma % éenwﬁa H B85r Bci ated in

al koxycarbonyl _.am ne protectin groups
t he ayt ﬁ%FXEQQ@ppéseSt§eécapﬁ69§cFhﬁgaGﬁdupsnenaCEdrgurnngsyhehe3|s t

heodora Greaasioks! a0d:abdobdkbeanincllhgy; phnhersstengehpand en-lsha,

1987 Schene
Te&oahedron %Fne? %rﬁgohglamlge N, N~dllsopropyletﬁylam1ne N-

methylmorpholine and the like. The reaction is

conventionally conducted in an inert aprotic polar diluent
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 reaction
30 typically require from about 12 te about 72 hours. Upon
‘reaction completion, the product of formula (2} is recovered
by conventional methods including extraction, precipitation,
- chromatography, tiltration, trituratiom, crystallization and
the like. |



RORO A2 00R3 (5 NR (7)) H(6) I st.ep2 VV HJ, Nstep 3 N N
0O OR3 (9) step4 V H2ZN?NM O R- (4) 10 In Schene 2, 1904y Jopsan
appropri ate phenyi acetic acid derivative of fornula (5) is coupled with an
appropri #@02/¢dt al of fornmula (6) to give a conpound df porash@7feéd). An 17 -
‘May 2005 WD.02/4(Wh | PCT/US01/ 27795 -25 appropriate phenyl acetic acid
derivative of fornula (5) is one in which Vis as desired.in the final
product of fornmula 1 and A2 is an actjyated group, for exanple, -OH -d,
or - Br. An appropriate acetal of fornmula - (6) is one in which R3 5is as
desired in the final product of formula | and R5 is a 'Cl-C4 al kyl. Such
coupl i ng reactPoRShsme domfeR B peptfd@owyht bsfermmiasyal hesi ¢ met hods
-used t her®Rigr Gk ng)(ped iped i,S me 1, step 1. Also,

t he coupli r%f depit%?e?asipn Schearreéb%Zn,%;Cg%rg‘gsocff,r can %ga %?éarri ed out under
Schot t en- Baumdi® &cmgivEiloes awithgldromciarbonyl 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).
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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



hal i de of appropriate phenyl acetic acid of forrmula (5) and an appropriate
acetal of formula (6) in a mixed solvent, such as, met hyl 1t7-\paif ydoset her
ethyl acetate, tetrahydrofuran, acetone, or diethyl ether and water. Such
15 reacti¥W@ladelscarri ed out using a suitable base, such ascT/ssNli2EH9E
hydr oxi de, potassi um hydroxi de, sodi um carbonate, potassium carbonate,

sodi um bi carbonate, or potassium bicarbonate. Typically the™feaction is
stirred or agitated vigorously and igzﬁarried out at tenperatures of from
about 20 -20'C to about 80 C and typically require fromabout 1 to about

24 hours. Upon reaction conpletion, the product of fornula (7) IS
recoVeredaBgrBBH%QEFiBﬁﬁpyﬁeﬁﬁéaéciﬁ@%ﬁdﬂﬁﬁlVEQFVacPfoﬁ?rﬂﬁb@itﬁkax$on,

_chromat ogbaphyn #hhithat/i 98, ast Gbkyrali oA, +AEY$LALLT 28baRR: a0E fhgulike. 25
In Schene 2, step 2, a conpound of formula (7) is ¢yclized to give a
conmpound &f #P8r ful ° (B) . aSkrRted ITOR 1 GFOF csRVR. ar@ cardli.edrout in a

-acid, suckras anubbiibpagtd aTuPheablyrbifuasi do} Siused am Lhe splyent.
In general, the reaction is carried out at temperatures of 30 from about
-208C to aBof@f dspiredniént fbechinglregodvnetf pbnfombole T 2uwd ahodts 24 hours.
Upon reacgi camphet i Qi :0du far.mul LS Lgcovered by
convent iokgﬁ met %ds @?ﬁé E%Fﬁgag t%%@?%&ﬁ%sggé%i%?FQPﬁo%s EﬁPéﬁg?ography,
filtratiofynEhesiaandnsynihstit|nethods. anddt heetreke. cd Béayerdosred\D

02140451 BETALEHESd 0y 1ROSLRmEETPBepSieP 3, a compound of formul a

(8) undergoes_an am ne transfer reaction _ouglve a conmpound of formula
(9). In Scheme®bS@n BREnEPIBHIPE depicied. isucphengi 2mt$%eP o e carrdm®l i shed

byl@ont actangiédeoet ahalier 0fcho O SRIBAMRENAT cb88 M Gné Bls Whd Nl 4 e
transfer such _as The enol ate of a

conpound 5%?9$%$§5|%9%5?9553@%égéé%%gﬂ%%ééégr%%i&fqg R shploun @t
an appropriate acetal of formula (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
gyclization 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 convenfional methods
‘including extraction, precipitation, chromatography,

filtration, trituration, crystallization and the like.



fornula (8) with a suitable base, such as potassiumt- butoxide, |ithium
di i sopropyl ani de, |ithium 10 hexamet hyl di sil azi de, sodi um 17 pa 2005
hexarnet hyl di si | azi de, potassi um hexanethyl disilazide, and the 1ike. Such
oxi m nat i ¥its02440é51 exenplified by Wieeler, et al., O ganic pgunidaesess Coll.
Vol. VI, p. 840 which describes the reaction of isoamyl nitrite with a
ket one to prepare the desired oxinme. The 15 reaction isitypically carried
out in a solvent, such as tetrahydrofuyr@an. In general, lthe reaction is
carried out at terrper atures of from about -200C to about 500C and

typically req from out 0 about 24 hours. Upon reaction
Yt

conpl etion, the pr oc}hé‘f‘ fﬁfr‘?ﬁj @B IR \ndr d@laxd Bonvent i onal

et hods i ml@ldﬁilgwseﬂn atiiron, t iRy trifdcdlon Gy YIRAOG 2Rboufdd tdat i on,

triturati g, ehystalyiz and thellke Alternately, such an am ne
t ransfer reg(r:rﬁlo)r%l C(Zdn) beaﬁgéﬁ;&}?& EnEF (FrGRJH The Sa @ ctad-azieran be
f or med byonglatth@n@atﬂ|mqu[pmmddyatcﬁ>rﬁfac¢le@rrm@@n@n@f1aft@rr@,{d a (8)

witlh an a L r nt toI uene uI f ony azi de and

triisopr o%;lc/)l gnzenﬁs%lﬁgﬁﬁg%amsde%ggh [ &30 38&6 FFRi%d i n Evans,

et al., JSUSR aché&R alem:l nltﬂzm@Bt-ectOSO'I(hw%M&teTbG eeaeinp@mrjc”p‘

typi cal | yogakgp 0 t S rahydr of uran. gener al ,
o e 13 (@H dah BeSPrERal-eaSY ﬁgr%ifkﬁh, ChE oGP ?Bﬁé qﬁ

t he reac%l on gs c rr|e out “at "t efiper at U o about
50*C and t9plEap | ettt & suditabegt Peseo sbebt ag4pohesssumupen reaction

Conplet|0hutbhedﬁr0ddeiﬂhlBQE%Bb@O%?hamEaélnglﬁﬂlaﬁlde instead of an oximne
ods i ncl'uding extradction,

I s pecove 5 nti,qnal

precipita %ﬁg}gﬁm&fg l%éff Sﬁﬁ&MSEeF@F?QBQ’ﬂ i97¥98ide7-potassium

chr omat oghaphwathyﬂauamlam e, i auaath@nhﬁéyz t abgbzaak%ﬁaél ohBe 8!cleke AS

depi cted Lfe Fe an oxi is reduced_ to the corrpoun

formul a (4) %ﬁ -Féd&@floﬁglgfé gﬁ Organic Syntheses, Col

. Vo1, VI D. 840 which describes the reaction of isoamyl
nitrite w1th a ketone to prepare the desired 0x1me 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, flltratlon 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 tolueqesulfonyl
azide and triisopropylbenzenesulfonyl azide. Such 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 Iﬁ general, the
reaction is carried out at temperatures of from about u20°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.
35 | conventional methods including extraction, precz.p:.tatlon,

b



5 acconplished by treatnent with hydrogen and a suitable catalyst, such as
Raney- ni ckel or palladiumcatal ysts, such as palladiun}onaﬁa@ﬁpgmxﬁhe
reaction is typically carried. out in a solvent, such as tetrahydrofuran
et hylwacpl@ig, or lower al cohols, such as nethanol, ethanol, and
‘i sopropanol, acetic acid, water, aqueous ammonia, and PhEYWHKE ¥and
m xtures thereof- The reaction generally carried out at hydrogen pressures
rangi ng from at nospheric pressure to about 600 psi (4137 kPa)- in general,
the reaction is carried out at tenpératures of from about 200C to about i
100' C and typically require fromabout 1 to about 24 hours. Upon reaction
conpl ehiromatobirecphodudtl ofad sl 8rfdhrbe iorecouerad by; canysnl Lonal
—nethogﬁeiﬁgk%ding extraction, precipitation, chromatography i I'tration,
trituration, ‘crystallization and the Iike. Alternately, where the amne is
transf erredsvidgpacteaziide sdhauaz? dosgepup, i s aheduGed Sych.pedugtions are
carri td on d ri bed above. in a further enbodi nent,
t he p?gsg§% ?§$ éﬁ%@%%ﬁfg#?égﬁisfifeo-gﬁgerﬁé 08T AT ®or maki ng
Slactaﬂﬁ?oﬁéﬁﬁﬁhﬁésbwftrhmhmﬂuilwi&hchydf@gen and a suitable
(N) - (é2ba2ybydi s0%%- 3: - DUt )ol-pibialgninyl) - (9)_-1-am no-3-
nethyl-2,3y4,5,-te%rgﬁgg%%¥&i%g§¥é%gnQ%agé%%%gipgnééﬁﬂﬁéi#%me§§§§ of
maki S Rt 4R9i HePRefrabes -t Mire ofeaduben pi oceypésadie, descridad in
Schermud, ida Y1008, VOH2LA0R REN M HLLAATO2cng LTI 4V step
lower alcohols, such as methanol, ethanol, and isopropanocl,

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.



O R30R3 (4) (10) step V. 1 0O step 5 Pg N)AN?N HN\ V R3 X )S2 0
step 3H NN VH O0O0OR3 04 (formula 1) 2NN H N R2 {7d) ?0@§he”9 A,
step 1, depicts the stereochem cal resolution of anapproprlate act am of
fornw@”p() to give a.lactamof forrmula (10). As will be appreciated by
the $kiI7E&d artisan. the present processes are not necesSHHEFIYYMHImted to
the preparation of a single isoner. Rather the present pro¢éSses are
capabl e of preparing e-ither of the specific enantionmers of the |actans
and is particularly-suited to prepaBing the isoners-of

1-am no-. 3-al kyl -4,5,6, 7-tetrahydro- 2H 3-benzazepi n-Z-ones. Because of the
greater biological activity assg hated with the (S)-isonmer at the 2,3,4,5,
-tetrahydro-' 1H 3¥ benzazepi n-2-one nnletyv t he present invention is nost-
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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.



useful as a preparation of a subst ant i ally pure (S)-isonmer~ 17 May 2005 V\D
0214045 1 PCT/ US01/ 27795 -29- As used herein the term"subsitﬂ@:; ﬁ}dgy pure"
refers to enantioneric purity of (R)- or (S)-lactam and particularly

(R - awslofM)zd - ami no-3-nethyl -2, 3, 4,5, -tetrahydro- "1 3w densazepi n- - 2
-one -Accordingly to -the present |nvent| on 5 substanti al {y pure
(S)-I-amno-3-alkyl--2,3,4,5 -tetrahydro-, 1H 3- benzazepi n-Z2"-one can be
prepared conprising the (S)- enantlé)mer which is greater than 80%
preferably greater than 90% nore p %Terably greater than 95% nost
preferably greater than 97% 0 For exanple, the individual isoners.of the
conpourl wfed fleymailra (e ummb‘esmlesbaxveﬂabyyf packi*omalf egisysical | i zation of

cl a- benzow! it . ic acid, and _.(D),- (-)-nmandelic
aci d sal tsé.ml%{etrirl%t pr(el(lz%) e((f‘% hé?) a i dgé{sl Jr ?m ofingll BerFdytartar ates are
sui t abiFe -f ema HiS9 Pueposm-3I-nmBtpgitical, ar, 5 t'he -didseroydrest eits-Javi ng a
para t ., sel ect ed fr e ro consi sting of hydrogen, hal ogen,
i %ﬁt Lgﬁ% nd e ¢ ﬁ%oxﬁl%ﬂé %? FIAF rRESRERR gfwﬁ“it&loﬁ‘oy 1- tartrate
be| ng Sm@gtafmrtefaéﬂwe@uxa -(& ) t-al Lemyi red- 3—&[1]@81%2 S, 4u$ed t o rehtrainy drhe-
(S)-iso th{)bl n a rred enbog) ment of Schene A, step 1, the conpound of
f or nul- ﬂf eé‘z%ﬁ hAWrEh S 7 hyrdr e n‘ao‘F‘?,rl?én@I EezallRYr, incl uding
met hylenaeitthybmerpwbpgclh iissgrpleot thabdod, psOfbrayly gpdasee-butyl; and

nost erred use f co nds of formula (4) in which Vis
hydr o%@% and © Rglore %F é’cé}rr(rﬂ%r)?dﬂi Fhanr gpﬁ‘eserﬁ?serE%%raPi‘te conpound

U‘)

of fg'rmaltar(dhanssaent act ed with the selected acid- Generally, .from
pabout 0.4 tE)Lﬁuhval %ﬂts a Iar e .excess of the selected acid can be
used with a ou ut i VEOSRREE 11 righpr epEpeeEdafd wit h
about forsufe 141 pehabe eeeblabenh@ Teiag L e fA e zation of
dibenzoyltartrate, (R) ~{(-)-10~-camphorsul fonic aciaq and (D)} -
{-)-mandelic acid salts. It is expected that a wide variety

of dibenzolytartarates are suitable for this purpose. In

5 particular, the dibenzoyl esters having a para substituent
selected from the group consisting of hydrogén. halogen, C1;
Cq alkyl, and C;-C4 alkoxy are preferﬁed with di-p-toluoyl-
tartrate being most preferred. Di-p—toiuoyle—tartrate is
used to obtain the (S)~isomer. -

J 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 formula (4) in which V is hydrogen and

3  R3 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 about 0.4 to 1.5 molar

1. equlvalents belng preferxred and,w1th about 0. 5 to 1.1 molar
equivalents helng more preferred.

The process ig typlcally'carried out by crystallizing
the acid addltlon salt from a solution. In particular,

solvents such as lower alcohols 1nc1ud1ng:metﬁanol,'



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- pr opand¥Q 6t/g8pr opanol , butanol, sec -butanol, iso- butaroiysdinbuwsanol ,

‘anyl al cohol, iso-anyl alcohol, t-amyl alcohol, hexanol, cycl opent anol ,

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
significant Ig/ | 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 vietsndD, | nobiiden st hedd,1 stictbias) di 8LOVAimet hel oo liBt hytl[“éixfé;bi’t yl
et her, an]g-the like, and |ower alkyl acetates, such as$ methy cet ate,
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 ansg déw dd kst.owingd ITwerc midtydl laicests tors i sumstas aestiesli ent |y cool ed
L0, | STperAltRS Ol I Sl AW G oy Wacd? fRonll R P°
iso-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 filtfration, |
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



30 that are well known in the art, including filtration, decanting,
centrifuging, evaporation, drying, and the like. The conpqqqﬁ%}ﬁod%ornula

(10) can be used directly as the acid addition salt of the sel'ected acid.
Al t eni@ughysz; before use the conmpound of formula (10) .g@pugg”i?sjg)l ated as 17
‘May 2005 WO (12/4(1451 PCT/US(11/27795 -31- another acid addition salt

after acid exchange or can by isolated as the base by extraCtion under

basic conditions as is well knowqj%pd appreciated in the art. In
a-preferred enbodi nent -the present i nvention provides a dynamc
resolution of (S)-l-amno-3-nmethyl-2,3, 4,5 -tetrahydro-

1H 3-3FhRepihld- adéi bf osubst antrifdeenantd oreriiangurétycaanpri si ng
crystaldizi = /il NO- 3= t hyl - 4,5 -tetrahydr.o- .

Y(C1H 3- bﬁ%z%spﬁﬁglg?%%ée LEY i tggt%&% loé’dd?rﬁeornr}}s/aaﬁ A o7t hEPBSsEFect ed

fromthe'gtbupevnsind i agprefidiceg tiol Whd -dxart ari ¢ acid,

(R-(-)-104 q@@g nj 1d, .a (D)-(-)-mandelic.acid as a dynam c
_process ign%%g [ﬁéé%%%% %%bgﬁgg%%ﬁhggﬁzé%ﬁ%ﬁ%lé}nﬂﬁp%&ﬂ%nic process has
>t he &FRAimdee 2 mamtec lrasehot3omeblfy| (<2,-3,-4nb ricet T-alwyelip: — 2,3, |

1 H 3, BenzazepiR—aas _undey_goes. ¢ ersion to a single isoner during the |

crystallization, %ty%lg‘s%, i %‘%ﬁ?’ﬁ??ﬁeéﬁ% 0%?1&’%\? '?fb“%l%st e stream

whi ¢ iFiad] ipgesyr jah ndiegsy resdnpissimy. chiysiteladpdeiced tdmitn®- i de variety of
maktehydes are suitahbl r_the present process,_ we have found that a
nunger" gf_ 'gl gehydetgggrrgh ;ﬁrrtol cullg{ Fi%?ﬁ%aﬁ%“???'ﬁf%%ﬁsce‘-t%p%%ﬁli cally, we |
have afAttd orhata ldaldfo e maic dseheetepr e eteandosd) ict i siehwge,

v 5-ni Yoyl L ey A+Jdgh and 3, 5-di chlorosalicyl al dehyde are nore
preferred in thé}.1 %'p%gdgfetrﬁrldﬁ/n%ﬁ%g’ rggél de 363015?385'82‘&1)/%%%@ y, when
t he _ﬁFééeptin@r dddsd -i)smearddleit outidsaa dydgnihmitepobdidsdN in the -

w e ReeneE B g i L ARMRYGe. hh2 AOREREEPLROTLY s OO 241 °1
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-p;esent process 1is carried out as
a dynamic resolution, 1~amin0—3—Hﬁthyl“2r3,4,5- ~-tetrahydro-
*lH-3-benzazepin-2-one is contacted with the selected acid in
the presence of an aldehyde. Generally; for the dynamic

- resolution from about 0.9 to‘l.2_molar equivalents of acid
are used, with about 1 molar equivalénts being preferred.
The aldehyde is géneraily used inra catalytic amount. - ,
Typically, about 0.5 to 0.001 molar equivalents of aldehyde
‘are used, with about 0.1 to about 0.01 molar equivalents

' - being preferred. | )



t he presence of an al dehyde. Cenerally, for the dynamc -reéol ution from

about 0.9 to 3.2 nolar equivalents of acid are used, with Bq\w geol ar
equi val ents being preferred. The al dehyde is general ly use 7 a cat alytic

anounwo ¢ifyepiical |y, about 0.5 to 0.001 nol ar equi val ent §Cq;fusall/g?)gyde are
‘used, with about 0.1 to about 0.01 nol ar equival ents being pre erred. 17
May 2005 WD 02/40451 PCVUSQ /2779~; -32 The dynamic procesSs 1s typically
carried *out in a solvent or a sol_\ée?rlt w t hout an anti-sol vent as

descri bed above ¢ The m xture of 1-am no-3-nethyl-2,3,4,5-tetrahydro-

1H 3- benzaze}g one, the selected acid, and al dehyde are 5 stirred to
al | ow convellss o‘??f?%m%ﬁepﬁé§?ﬁéd llssGchaGehertaEll’rwledil eud:ormeram on is

carri edlkdntatot eAPs ST GENECS; Chouk! ahient, egperatute to. refI uxi ng
terrper%ture of the solvent. Cenerally conversian reqw ?335 & %8 hours:

As wi FPYE apghechbttagebp Lt hearsimd—|3enheahylsar3,, 4\AB€ﬂeth&1ydl1‘oesent process is
carri a@_gutbegf,-aaz c SO | he a i tjion salt of (S)
ébﬁﬁ“@ oﬁg EHE %g&FC%%a+- é <€ %8§H @&ﬁ’be

-1 ami no-3- nethyl-2, 3,45 “tetra Sens8y
> conpl FedrardyEe vl 19w esemcersion s:valtheam:mtre@f zaetdsie@yde in the isolated

d £ t t f d_that
pro UGEnéFH%i 2%%ﬁit§¥9@%}§ éﬁ;?%?F;?n %9dpgtpre %&éﬁgﬁngngﬁ_?fbne be

(S)-1 -arrdno
i sol aﬁE&%?ﬁ@anntethtptef e'nabhy asfilnkeénhy dfeagid 04 tdeaSalkt ¢nef ore

I ts usglQenior be.appreci ate t hose skilled in
the art, the (%rlr{pe%%nggo o‘?ﬁ% wn(ﬁﬁ?“%ﬁﬁg ﬁ?e(qu rt‘)f}‘/%“’s"/%rl ety of :
*pr ocessesAlsoWﬂrlépélEe agonpouirdsed sy uthéoski heeat weatineid, ofheAl zhgi mer’

e s orks At e G UM e e TG RSN
pr oce’Eehpf a?hé prdsdritori medt i@h (S)-1-amino-3- methyl- 2,3,4,5 EE
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)-1-amino-3 methyl—2 3,4,5 ?wtetrahydro- 1H-3-
benzazepin-2- -one be isolated by salt exchange, preferably as
the hydrochlorlde salt, before its use 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 dlsease-‘ These processes are described in PCT

'.Appllcaglon No. PCT/US97/22986, filed 22 December 1997 and
are described below. The processes of the Present invention
are characterlzed in that they produce the compounds of
formu;a 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—pretected amino acid of formula the
PgNH-CHR;~C{0) -A and an appropriate lactam of formule (10).
App;opriate amino-protected amino acids are ones in which Pg

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

product of formula I, and A is an activating group, for
example-~0H or —C1l, capable of coupling with the amino. group

of the compound of formula (10). Such amino-protected amino.



are characterized in that they produce the conpounds of formula |I by
taklng advant age of the resolution depicted in Schene A st/Afa2o@shene A,
step 2, depicts the coupling reaction of an appropriate am no-protectea
am no aci Wof2z4perinul a the PgNH CHR2-C(O - A and an appr oppcrusuilzapisam of
formula (10). Appropriate am no- protectea am no acids are ones in which Pg
is an amine protecting group, R2 is as desired, in the final  product of
formula 1, and A is an activating grougg_for exanple -OHor --d, capable
of coupling with the anino group of the conmpound of formula (10). Such

am no7pr ot ectea _am no May 2035 WO 412/ 4045 1 PCTIUSO1/2779.5 -33 acids
are readi 13 a5 € lﬁhévﬁé &bheskP FBE PRrefe shidledr arefhed

-am no- protaat.ed amino acid of fornula the PgNH CHR2=C (0) -A are -those in
‘which Pg is.t-hutaoxycarbonyl 5 and benzyl oxycarbonyl, R2 is nethyl, and
those having t F&Sistessoenemostrptertad podRPnacadi af ﬁﬁémubﬂpthﬂg reaction

depi ot ed iranReasihon S¢heng:d. théé@p:u?’w}llrﬁ(t?l PSR L AR OR R
conyenti onal %ﬁ conducte tide synthesis and synthetic ne?hods used
10 therei r?l’éJa Rz %%@V&d Suth Tetihnods and s ilsedinon thietail in

Schene 1, s8R othcReaghd nggBegeaﬁln§t§pl§, depicts the deprotection of a
conpound of formula (11 give a conpound of formula (12). Such

depr ot ecti ons 8PeaﬁPH@15P€té@?FﬁgOQr@GESCngmkmlRﬁﬁckn@mnSQMﬂmaﬁpreC|ated
in the arfg cti reaction of an
relBeact i 0 o9ReNg éeaét? whgggxféz %§W% i%%é

appropriate conpound of formula 1 conpound of

formul a ( FPRAuStgRvECE p@@ﬁpéanaynf: e@;mﬁxadmmplpmmmﬁammms of
[P o gL ap TR el (poil pec il G ded Sl 60 11
detail in Scheme 1, step 1.
Reaction Scheme A, 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),



art, including PCT‘AppI I cation No. PCT/US97/22986, filed 22 Decenber 1997,

and as described herein. An appropriate conpound of fornulg ﬁ%o&?y al so
have the stereochemistry 25 that is desired in the final corrpou

fornul &g ez/he coupling reaction depicted in step 3 is I using
the acid of formula (13) (conpounds in which A is - Félrfdsﬁgzgg' d halide
derived therefrom (conpounds in which A is -d or -Br) 1N & nmanner
simlar to those taught in Scheme 3Q 1, step 1. An alternative method for
preparing the conpounds of fornula™ s depicted in Schene A step 5,

whi ch shows the coupling reaction of an appropriate conpound of fornula
ElO} %@meﬁrro@m—m@m}mm afo %rnnétta%l(r 1§1lef é%RM&mgg?%)@ Xz\go

{12/ 404y 2774JS 34 CX1 - - to

di rectl%y ré‘r\(/ig gséé%r{poiﬁ?cfc’d’rrl‘?%? PRPPUng, o, gppﬁ%‘ﬂ]eﬂe {E®hpbEnasof formla .
(10) i ﬁeasn@rw:mbmapq $.t eplu2 apPrappiepd AdnRmowe phfeiaul ~t  (14)
-is -0 ! Wmch andR2are as desired in the 5 final

product of’ o Wi it "‘%}c&bﬁlopﬁlat Zcoﬁﬁéuﬁd 8Fe B&r AsIsA qetk)in &he so one -
Pn whi éinafie psbeneacbiemctiyid ST as adesppedpil adthe ddRabup ogdect of

formul @ nds of formula (14) are readily prepared by coupling
car boxy- pro?ggggg afi®n8 158 f&te N Enrgh ctbpop§ier eoph i conpoumes of

f or mul ée(;iﬁ)adasndeher Ebeidlalg&\tﬁiurﬁgacbfl BY€hugQuURl.i ng reactions are well
known in th§ art gn ford a product whi ch after deprotection,
provi des a cofip gimgs formala (4d) afe pradény pmematieshbws furt her

i1l ustcaupﬂilhy thebokh-peblcevwin i escfAg, PSRRI A0f) ﬁ?@se exanpl es
e

gnd pre ratmnsg\gﬁ illustrative only and are not 1nten limt the

l‘r nvent 1 on i h°BRGY théoﬂﬁuﬁﬁ Usled) i3 t fesexihpHesbane: .pr émariat i ons have

such coupling reactions are well known in the art and afford
a product, which after deprotectionh provides a'oompouod 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 chloride5561ution" "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_inﬁo

ethyl acetate. The organic layer was washed with water,



their normal neani ngs unl ess ot herw se designated. For !0 exanple "' C

refers to degrees Celsius; '""mol'' refers to mllinole 0r17rﬂn£3|/5266§ es; '@
refers to gramor grans; "nL" refers milliliter or mlliliters;
"brine~-M&¥witlo a saturated aqueous sodi um chl ori desol UpipRisgsRHEE' refers
to tetrahydrofuran; "HPLC' refers to high pressure liquid chromatography;
etc. Exanple |I nthesis of 1-amino-3-nmethyl-2_t_~,4,5 -tetrahytdto- 'IH 3-.
benz. azepi n-2-one To a slurry of sodi hydride (1-1 eq) in 15 nL of dry O

DMF was added 2, 3,4,5 -tetrahydro- 1I:Ig -benza' | epi n-2-one (0. 0042 nol es)
as a solution in 10 nL of DVMF. Methyl iodide (about 2 eq.) was then added.
When cofer¥esy br brimre Fleacereaniixlevemas pdlred dveedi seeand

Wy 5005, 0/ 1045 Poly S BT S7re i (G L85 B3 Ere ovre or gani ¢

| ayer wddie REF1HCe & a5y drur NeSDIby f HPLEr dd.C 200 00gnasinit figdviiless T educed
D oy R e m UL BY LB (2 09, D

| P 3- be%%tat%tggl' rcli-r?-_Oth?%WRé’FWIa-zf,%& 25906 r ahydr o- - . 1H 3- benzazepi n- 2- one

eq.) was di sgoj; hn,THE and isoanylnitrite (1.2 eq.) was added. The

m xture was gogléggytlozog’fgngan i c& ARy NoVDS H-GrPengf Zzepivi 12 oTHF)  was
added dfEphi was Afseplyedr dimgHoradd dsbany1as cuitiel (he rLagt iy was
conpl et dd&?e g}éxtur.e was concentrated then acidified with 1N aqueous
hydr ochToftc: actd™&SFHELoasn Fasdedcte@dOF tin eayicacbathe. MAEMDEganI C
porti on{yas 1 edigngncogeesn YA ru roduct .whi ch was
pyrifi eg gg ?ﬁil i ca gel chrgn%{a%%gi%{/a t%l% vgs 'lgle;ﬁ%ar ; CARS- 30T

net hyl -2, 2% 2% etrbhjdEbe TeRcTisenzerepiomgleone, bhe: miksarepealy 0Scopy

(MrH) c@@5edtrated then acidified with 1N aqueous hydrochloric
acid solution and extracted with ethyl acetate;JThe organic
portion was dried and concentrated to yYield a crude product
which was purified by silica gel chromatog;aﬁhy to give 1-

15 ‘hydroxyimiho—Bﬁmethyl—zt3,4,5*L-”—tetrahydro~Jalﬂ—3—benzazepin—Z~one
one: Mass spectroscopy (M+H) ", 205.1.

1—Hydroxyimino—3-umethyl—é;3t4,5'H;T—tetrahydfo~g 1H-3-
benzazepin-z;one was dissolved in EtOH/NH; (20:15'aﬁd 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 concentrated to provide an oil whiéh was

purified by silica gei'chromatography to yield the title

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

benzazepiguz—one'
To a 20 L Morton flask was added MTBE (5.52 L, 7
volumes) and (N-methylamino)-acetaldehyde dimethyl acetal
‘ (614 g, 5 mol) to form a solution at room.temberature. ‘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) solution of

* phenylacetyl chlqride (789‘9, 5 mol) was added dropwise to



ro 1-Hydxyimno-3-inethyl-2,3,4,5:, _tetrahydro 1H 3- benzazepi n-2-one was
di ssolved in EtOH/ NH3' (20:1) 'and hydrogenated in a bonb1¢mepmﬁ%ney

ni ckel and hydrogen (500 20 psi/3447kPa) at 100C for 10 hours. The

resul ti ngM@det#@ was filtered and concentrated to provi geTakedhizonhi ch
‘was purified by silica gel chromatography to yield the title conpound.
Exanple 2 25 Synthesis of 1-am no-3-:nethyl-2,3,4,5 1-tetrahydro- |H 3-
benzazepin-2-one To a 20 L Morton flaslggpas added MIBE (.5.52 L, 7

vol unes) and (N-rret hyI am no) - acet al dehyde di nethyl acetal (614 g, 5 nol)
to forma sal ut| room tenperature. A 30 solution of sodium bicarbonate
prepared By ﬁ’é’o rre(?rFtdfon ot Bi T Ghat & E969d-6. BERY and wat er
(631 L Bacioiuem:) e adadidio MU Lol 183GHERN il G The i xt ur e
was cooled to |l ess than 10C and a MIBE , (789 nl). soI Ut ion of phenyl acet yl
chloride (FE§SFatETRoROLds Indddd ttichvi tewe e HEUS) a2@dsysiwD 02/ 4045 1
PCT/ USOl /34892 ated6 chiie 4ol ARG QR JToineQIEr Fod L Rarjod. After
addition, the reaction m xture was stirre I'room tenperature for 1 h. At -
this st agé’oé*?quPW@t@néﬂ&B@ sl4 ividiveed ety drdvers eactriesd unasuddigteet ed.

Extractiveg Wi 1y n rou ne5| um ul fate
drying fol Irg\%ve Ifgg(]:'oncen'ltgrg’eﬁoc()ng:e\hq rotogir ry@ﬁeva (s)':la of oViféd 1. 167
kg (98% BF—’OMlﬁ@ﬁh}I IR7( k- (&ﬁ%ﬁetdfowmdtyiy)lpmerw acet ami de as a |iquid,
(MH) + = 234 under .St r.ang rLegen sphere
was |u addede%}fg@{gt ﬁi?hL’g?l ?’ % (91%1 2%@

di met hoxy&Ph#l ﬁpheM\;blraoet émacbé: @ﬁ‘ﬂﬂérg a .?'»tmln); w&sr&@dﬁd atdbgphicse Wwast he
reggtion n exotherm to 780C) . The resulting
e Ao G 1 T N 2

reacti on was then
dimethoxyethyl)phenylacetamide (712 g, 3 mol) was added

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 ecetate (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 MTRE for added purity to glve a solid,
mp = 81-82°C; (M+H)" = 174.2. i

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 temperature for 2-3 h while

3Q ‘monltorlng 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



for 3 h then cooled to roomtenperature and transferred to a 15 20 L Morton
flask. At less than 100C, the reaction mxture was quenchqu%giqﬂgueous
sodi um hydroxide (9--18 L, 5 N Extractive workup with ethyl ate (2 X
2.85 L) , W §249g51 wi th sodium sul fate fol l owed by concent rigtyitdii@sa

‘sol id, prow ded 520 g (73.5% of 3-nethyl-6,7-di hydrb-2H 3 20

benzazepi n-2-one as a solid. This material may be recrystallTzed from MIBE
for added purity to give a solid, np 5-81-820C (MH)+ = 174.2. A THF (0.5
L) solution of 3-nethyl-6,7-di hydro-2H 3- benzazepi n-2-one (113.8 g, 0.657
nol) was cooled to Cand 25 isoanyl nitrite (100.75 g, 0.86 nmol) was
added dr opW XTI tHe Fekimating mnd sy ings tad ded EdaVEs (3o N6EHS )

.sol ution, o854 D Jate é,lgh_;:,h by th ture
remai ned bel ow%(@wAfterd?déT%héﬂ G?P?edrie cti o% vvaas%etn#ng\%%‘r{o stir at
room terrpemmmm@ for225-236°C ;whihH) 30= a08 t®ring for the reacti on progress
by HPLC.: Upon. qg{etlonfgg %ﬁ; reactian, the m xture was cooled to O C,
‘and the pH, adj oyt ﬁ&na Gf6dudyderAmino-3rhe resul ting
preéipltaWQEM¥14HIﬂwﬁxhﬁdﬁbé§h=baﬂéﬂ%%E@b§nl§ VA 28@5 5 g Q%@48éﬁé

PCT/ US01/ 27795 . -37 isolation by filtration and drying to provi 6. 30
(64.9 % "6 PR SRR FLERciemey P1long. WilkidPellRdiube orazarpion 2- one:

225- 22610% ,( Bk a@% n S [ o}
gphydr oxyi,m ( Iﬂ)”g) -6@1716?3?@&% gkzoﬁﬁégt%le:ﬁga% :Er??l% fl? 2 835 g,

0.173 nol 2 @ﬁsm&da@&etrd &t vgarocl sEeHd tWhohmpithaé wamson car bon (10%
3.5 ¢) aspdgdl ceneent r at £0 1. 7 L water)
slurry. Thg re?é?\%trlégglm(tx;%@r gfﬁgcﬁq‘?g ﬁ%{%% Ifago""‘af"aﬁd thgo psi (1723
kP&P unti tretanez.m WeEC idoap 1w sdc onphet edac&wanr AagtLeB Fhst ¥rerwasfiltered
over a pa Lte t hanol as_ _so nt and_the filtrate
concentratgeggrto Bdnf%s\ﬁfgé% (§§6nﬁL):"t€\% ©dd8Edspévent: and the

filtrate concentrated to 90 mL. Water (350 mL) 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



the concentrate and the resulting solution further concentrated to about
200 nL. Dichloronethane (350 nl) was 15 added to the agueous pjg) Hdson
before adjusting the pHto 11- 11.5 with aqueous sodi um hydroxide (1 N) The
organic FH##dn was separated and the aqueous portion expcawisedzat h

di chl oronmet hane (175 nmL). The conbined extracts were concentrated to a
residue that crystallized upon standing to 20 give the titl g Conpound: np =

69-810C, (MtH)+ = 191.0. Exanple 3 .Syst hesis of .
1-am no-3-nethyl-4,5,6, 7-tetrahydro-2H 3- benzazepin-2-one 25 To a 22 L

Morton fl s. added di.chloronethane (4.73 . L, 8 vol unes)

N- et hyl p ené%ﬁ??ﬁﬁfggl(%@%quQﬂ?é¥qﬁﬁ), b1 Re OTE2RH8| 4AYBEEar bonat e
(436. 7 gwexe dmiled roverf Juhyefrousdineigne Ihem M1 &4 € Va8 3 COBLEHARERaLESS than
5'C and ‘glqggggﬁgfthane 887 nL) solution_of chloroacetyl chloride 30 '
(513.7 ¢,%4.% A XS Yr PN RLTE® heleobl @d(99eBEli 0F Nrxture

over a 7Gnetiylper- @kpiAidare adiiH1Quh By od B GRIGL Y St '+iﬁPdLC§5§Q|1t_hat t he
regction was conpleted. __The layers were separated and the aqueous | ayer
was® 17 May 200% and03y 4045k poreus® rEtromen xa teespient tias added

di chi or onekfang) -Goi-Red-anGARLA -AYRIS oL S ik 8l OVEE 3 ARNYdr gus,

magnesi um sul f at e and concentrate on the rotary evaporator to provide

915.7 g @89 )sddhrthorgipplonobeasiearsy | € Hy8 L) - cIAdE cebehamude: (MH) =

212. 1. 5chacribe LifRkha der it : ere was ,added :

N- et hyl - N- ( 2- pheHleé?h)?F) Eli g‘r%a%cé‘?%%?%é%?ﬁ?ﬁ?%ﬂ? ahi

or t ho- di &RFGF obeTzenee{6ldfng) redddishuwhaguthethhetitde E134%®c $8.-13 nol)
inch cays d.an.exotherm_ (22 to 50'C) The resulting reaction was then

heif e {6 " T650EFEr SPO15% R FRER ECTRSF AT AHAR MRy H: (k4 Bvers about 14
hours. The Eeactien mixture yas eadhed ko ahodf GR6 and ‘tv’u‘v’%%éaggl% to

cold water (8.86 L, about S*C) | our portions in Ordeér ot her m
to about té#0cCldThwatkaydBs 86ere sBpatated) in four portions 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

. 1
temperature remained below about 7°C. After addition, the

reaction was allowed to stir at room temperature for about 2



and aqueous | ayer was extracted with dichlorom: ethane (7.07 15 L) and

the | ayers separated. The organic |ayers were conbi ned and 13)1\515 (5(%d W th
aqueous hydrochloric acid (8.83 L, IN and then a saturate aq\ﬁgous sodi um
bi car bowete/sosol ution (7.07 L), dried over magnesi um sul f ,US‘F,QW?J_“ed

‘with silica gel (883 g) and applied to a colum of silica -fo gezl ’(’3.53 kg,
in a sintered glass funnel, packed as a slurry in dichlorongthane). The
colum was eluted with dichloronet hggg until 25 L were collected and then
with ethyl acetate to provide the product. The product contai ning
fraction were evaporated to- 3-nethyl-4,5,6,7 25

t et r ahyBr ¥h2 le3meadLerdsic- Dennehasraat anosobirdg rGA8s Gy (880. |0pan22 L

f1ask, Y8884 Bk L0 : -met hyl -4, 5,6, 7-

t et r ahydr o-ﬁzﬁﬁa%%%e%?gztél\ﬁﬁ{%éﬁ]ég 60675, "3FGEASI P FOTEBANYP FeuFte (543

g, 4.5 @) amd Teke (FHS8HEMs tEIE BLmipd We ax@éuéongdufsqnagb%[‘éaéne%uC bef ore
ra

Li HI\/DSI&% N %’Hr solution, 4.5 L, 04.5 nol) was added at a SUch t hat
the tenper4tite réhg FeF Pdiow spoeeinbatafves stditiesh, fdheabowacsion
vias al [loviedf bpe St Eb1ak i020My §THPEF forgagout 2 17 May 2005 . WO

02/ 40451 PCVUS( ol / 27795 -3%3;' h V\hilﬁéewrr%?\i%%?iﬁ%y§‘89 tjtﬁ’epr%oavc]f?eor}_progress
by HPLCY UpWAY 1EBoHprérimsthafl the3 reaTt i ons tétealydior € was3ebehedztpiabout
O C, anshé heopHy ag) ygsedsfirom 12 to about 2-1 using aqueous HCL (2N).--The
resulting precipitate wasstirred-for about 6 5 h before isolation by '
filtration ahdaRyPRYLIMSTErdvitRtNY1hgds okys ni no=Betrabytyb-2, 18~34, 5

. -tetr deired h 32 bgRZazEpEN2- -7 69 '

14 Hydr oxyi i n,oﬂ-‘ 3- net hi/% 381%549% 31?2)%t r@[gqﬁvdrag}é F%S?/gbaﬁ?&. Zdpi-&- 3Jone (625
g, 3.08% )t Aiel harencensratied adiass atitatrl b6l o aengentnat ed

aqueou§'Hﬁdﬁﬂﬁhhﬂﬁ'&é@&fﬂ,(giarry was added to 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 completed (about 4
. 15 hqurs). The reaction mixture was filtered 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 aqggous layer was extracted with -
dichloromethane {2 L}. TThe organic-layers were dried over
magnesiumAsulﬁate, filtered, and evaporated in a rotary

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

Example 4 .
_ Synthesis of (S)ui—amino~3ﬁmethylng§,4,5'?'“—tetrahy&ro—a.1H«34
benzazepin-2-one i - ' o
| | 1—Amino—3-n@thyl-2;§L4,SMV ‘~tetrahydro- Q1ﬁ¥3~benzazepin—2—
¢ one (1.544g, 8.12 mmol) was heated gently in 15 ml 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



9 in 320 nL water), slurry was added to an autoclave along wth palladium
on carbon (10% 120 9)- The resulting mxture was hydrogengt %260550 C and
250 psi (1723 kPa) with vigorous agitation until the reaction

conpl etw@ zabeut 4 15 hours). The reaction m xture was fipktrajsethQyer a pad
‘of celite using ethanol as solvent and the filtrate concentrated give a
solid. The solid was treated with dichloronethane (6 L) anﬁN aqueous
sodi um hydroxi de solution was added_yptil the pH to of the aqueous | ayer
was 20 between 11-11.5. The m xture was agitated, the |ayers were

separ at iﬂ and t he aqueous | ayer was extracted with- dichloronmethane (2 L).
The or gdfi 84 Sfefether®ldviat avded wagneliewesal faletipnlt ehddh wnd

-evapor at-egdliied Fokany g t I d
(8199 15 Exanple 4 Synt ARARSLEL S0 9%En! Beolil EoBIMAOND a0l el

't et FEAYELBLUT BHED- Jifke An50bl i~ 22 Biper | SEHENRG- ﬁerhyboﬂpl;tm 5
-tet rahydues, | thd- Benaar apid-Qs1 o008 a (dy SAf9e -8 ddg 0T f}mﬁedhe%ﬁd

gr?entlyln 15 L nethanol to form a so nan
? - p- t of USPRIL- apgrpgr o stldd (@tmnpl 8tc@8gnmo2)24vag dEsgshved in 15 ni

et hanohmiABd3zadgad Vi gtite to_ m ne_.s tion. The _m xture
was heated as sol i dsﬂpre'g:}'gl t%t ed. g@&%@{,{{}onal E¥79|\/§§n§56§pl\9\022¥12/ 404: 51
PCT/ USORT1$7¥98v1-kotagtririst ardtcharolt w6 addeeldo 2¢h7eveesn. sol uti on,

whi ch was r%;uzegmg%_%o 5, 2Q 00 et es, and thﬁgtﬂ@ X co%eg to anbi eEt

tenperature to give a solid- After sti1Tring ut 18 ‘hdours, the
solid WASTERreRERRY-Bpe filll—ﬂ-éthlmmdn@-rhmsmw tetr:fd asahel t1]an®3|<_r;u of

10:p|d netHago 1244 3- t et rahydr o-
C1H 3- benzageigrﬁ?)Z%%g & %%oq&# r}t4a5?fn{aﬂr|r}gf a3 %t (%ég 3‘?‘3}‘6‘“ 94. ¥%

ee). (PYHORNIPoSOBURRPRYROF 3>¢I@C-tfteei mmmtnme chloride (3
X 25mL). The comb;ned 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
Synthesis of (S)-l-amino-3-methyl-2.3.4,5 ..~tetrahydro- ‘1H-3-
20 benzazeplnhZ —one: |
1-Amino- 3~qnethyl -2,3,4,5: wtetrahydrd— 1H-3- benzazepln 2~

one (6.0 g, 31 5 mmol) -was heated gently in 75 mlL methanol
_ to form a solution and combined with a solutlon 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 seolid -formed. Bn
additional 100 ml: of methanol was added and the mixture was
allowed to stir. After stirring for aboﬁt 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 methanol (200 mL} ,and stlrred After 18
' ~hours, the Solld was collected to give (S)Y 1-1-amino-3- ~methyl-2,3,
,4 5 tetrahydro 1H 3-benzazepin-2-one dl—p—toluoyl L- '
tartaric aC1d salt (4.4 g) Isolation of the base by the



solution, then brine solution, and dried over anhydroug

.ol ) |

et

benzazepi n-2-one di-p-toluoyl-L-tartaric acid salt (11.83 g, 10 20.5 nmol)
was di ssolved in 45 nL of aqueous 1.0 N sodi um hydroxi de sqﬁqﬁgf%m?@d' -
extracted with nmethylene chloride (3 X 25nmL) . The conbi ned nethyl ene
chl ori Mets ~rere washed wth 35 nL aqueous 1.0 N sqdium hydroxi de
oo s %%ﬂ%’ﬁemval of
15 sol vent under vacuumgave the title conpound (3.38 g) as_a colorless
oil (87%yield, 93.2%ee)'. Exanple 5 Synthesis of
(S)-1-anmino-3-methyl-2.3,1,5 -"-tetfhhydro- JH 3- 20 benzazepi n- 2- onet
1- Amino-3-.nethyl-2,3,4,5; '-tetrahydro- 1H 3-';13enzazepin-2- one (6.0 g,
31-5 mmtgcesbercheddtecr goad | yn i Bxadthple " gRYBapRE tocior mapsehdti on and
conbineﬁ) '%p)a solution of di-p- toluoyl -L- tartaric acid (12-2 g, 31.5
M’ of warm 25 nethanol - The sol ution was seeded and a
solid-formed. An additional 100 nL of nethanol was added and the m xture
was allowed to stir. After stirring for about 18 hours, the solid was
éfllected by filtration and ri ns&f2iPdR & small  anount- of cold methanol to
ve 6 Syhtdnesfisa &0l ().~ Thanso i3l 80+was-e0abigned wit_ anol - (200 ni)
and stirred After, 18 hours, tnhe soi?% Was ¢ Pe ReTRLRTA%, "9%231_
(S)!I-1-= A 3, 1 4, 5-tetrahydro-I| H 3-benzazepi n- 2- one
di - p-tol uoylInl at @2 ar iveesAd1d Salded hikhged sl -afniQlb of g hase by the 17
May ZOQSS gg%g%; 41451 PCT7US01/ 27795 -41- Procedure described in Exanple 4
gave thé titl'e "ESTFEYro-(@bothepzagenif-@ ®re dfithasi £ -6f mol)
(S) - - aasnBrdtcbet 714 Lep-rabhy . .d -+ | H:3- benzazepi n-2-one In
a 22 L vessel, un E%b#?t%%ggﬁ,t%-éﬁ?ﬁ%ﬁ?-ﬁe%ﬁ%PFlon in meEHansT
2 5, 6, 14+ &8r Bhydr o IaHaBdRza A pisik, ~ BHome HoA3w], - 12-thrdr)i ¢ was dheat ed

(about (885CK £0 BLaVhie)23Q W21 2d 8 ¥ Ys 1 of methanol ana

heated to about 40°C before the solution of l-amino-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. Aﬁter stirring for about 18 hours, the solid
- was collected by filtration and rinsed with a small amount

of mother liquors, and after air arying, with about 2 I of

20 ethyl acetate to give 561.6 g of (S)-1-amino-3-methyl-

2,3,4,5 '—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).



lo (4.38 nmL)- In'"another flask, di-p- toI uoyI 1 tartarlc acid (889-7 g, 2-3
nol ) was dissolved in 4.38 L of nmethanol and heated to abqthékpé[ﬁsbefore
the solution of 1l-araino-3 nethyl-2,-3,-4,5 .-tetrahydro-

-~ | Hw 48Z€epi n- 2-one was added. The heating was continued and an

addi t i OR??HG%?.B L of 15 nmethanol was added before the m%mpg"\ﬁé@“r ef | uxed
for about 45 mnutes and. then slowy cooled to anbient tenperature to
.--e a solid. After stirring for about 18 hours,,the solid was collected
by filtration and rinsed with a smarf2anmount of mother |iquors, and after
air drying, with about 2 L of 20 ethyl acetate to give 561.6 g of

(S)-I-am' no-3-nethyl- 2,3,4,5 -t%m- -lH 3 -benzazepin-2 -one

: | uoyl - L- ric acid sa [ 1- am no- 3-i et hy 3,4,5
tet rahgﬁgﬁ—ﬁﬁb@:ﬁz}aﬁﬂﬁ {lej't(qdl uoy[=1etTPRYEEPT ¢ hbcz,"" d salt,
di chl obenethapen(- @-@Eé_)hﬁﬂd)dm(ﬁqy@ogélgogqu 25 hydroxi de sol ution (6. 57
L) and’ agltitte _Separ ate fmi‘l"a];;(ers and_extract the organic |ayer twce

aF gd 3

with and | Nt "2BE860S B okt de~sol iftEANYSreg )l H-gnbengiazerimi-ie:

(2.46 &hebebor egdrwsrmgn@aeqr) RRoNesi W suhf ate t g1 rati ng
on a rotary evaporator to give the title to cgjr:r)%gtl‘jn 0'558&9 %}%’1 g? _

May ZO%EW\DB( @2%514111@41519@@‘5’ USCF1/ 27785 sepirdiXe | £1dsBy niResi(s- )O-fD—
(S) - -pud, tetrahydro-. 1H 3- benza zepi n-2-on! ~

hydr ochl or i cggglgségsal % & ﬁ§43 |was phgaged 1PeaP°Pé3n3FcPrQJ mL t JH73
-ben z(afze@opnegyloaéc()&’blggm,tﬁw& EElYt8s SbhvmbiedniNwaRoWaR89 N

i sopr | e_an heatedt ~450C, Inaseparateflask (R-f-)-D
nandeﬁ?% aci df %&‘IB g16‘331 ?ﬁ%ﬁ stheat ed-TAtaBBYEre30: Hi-8f brosprepyin-
al coh®- unthehsapsobynl aectateed 1and-ywashH adoedit bt P8 to give

1-am ng -tetrahydro-_1H 3-benzazepin- 2- one/isopropyl

acet ate 1:\,‘furry s3et ﬂgﬂbgbﬁvé’r{aﬁl@%% quickly 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: 5’—tetrahydro—-41H 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) .



solution from V\:hl ch a preci pltate qui ckly formed-The m xture was sti r-red
at 450C for about 3 hours- 5- N trosalicylal dehyde 7 May 200

(2- hydr oxy-5-ni trobenzal dehyde) (1.40 g, 8.38 mml, 5 m)lc% T éded to
the war Qs Hyken and the mxture was stirred at-45'C. After about 14
‘hours, the slurry was cooled to anbient tenperature and S8¢T/Mp&d7tr 2
hours before the solids were collected by fil~ration and _ ringed with 70 nL
of cold isopropyl acetate, and dried in the vacuum oven at 400C to obtain
46.62 g of (S)-l-amno-3 .nmethyl-2-, 334 5 '-tetrahydro-

|1, H 3-benzazepi n-2-one (R -mandelic acid salt (82-9%yield,, 98.4% ee).
(S)-I-Amno-3-inmethyl-2,3,4,5- -tetxahygdeog. ~1H 3-. benzazepin- 2-one

V(R);mangelié aC|d sal }:1)71152 4Zgn87ﬁyw 98&%) was slurried in 25 nL
ethyl a j » r O XYCOITERGH? taguedbuslhiMdrochl ori c
aci d (lallaMinyigbouty dam L) J@asy t he s hegted to
50*C w th \/ngyorougmstl r%%@l unrl 3 Oﬁ-::?)ﬁ?a@rgnc a.ﬁ}%%gﬁgcj% fe‘-@dg

anbi entg@mﬂéﬁﬂfflltered rinsed with the rrethyl t- butyI ether
(gbout 10 ml)y o giye Ewa 97.9% ee).
17 May 2005 VO 02/ 404%':1 PCT/ us%%ﬂ%ggh%r?%%qé%e %{n%{hlgs‘%s ) i
(N) - (( S)'429n ¢ar-dxy I drcrmbenereyr ool e( by daladei r(ysl}:)out (5‘)1 -édfi Ncand@ -

met hyl - 25)31 -dmiho- IR 02, 3] it §- bené%@ghgd%g)ohe E%Q%z@g&m‘-

flask was charged with Nt Boc-L:alanine roxybenzo fiazol e
hydr at e®P&bddt 01 em-dg ip SHF WBjet - landnogan Eietnb}sbhé,z;e 4, Funitgetd ahyels o-

| H- 3- bepgare gl B s&p O %ﬁﬁ )l und nitr at mogphere- Huni g's
]ts) se (N N-dii slgpropy‘li’et(er]m artii ne i V@E gﬁgié’%i 8 thhe WL 10
irr edSFriLXFGﬁemmtIUcmeioliﬂoE{m (Hy lEm] Xi Af tar. ) st Amtalg sdirgmdy to 17

hours agr-gRbhept, yempgrature the solvent was  renoyed at _reduced pressure,
the residue taken up |n§% % ﬁ%lent Cemperature tﬁe solvent was 7

removed at reduced pressure, the residue taken up in ethyl

acetate and water, washed with saturated agueous sodium
bicarbonate solution, 1 N agqueous HCI, brine, dried over
15 | anhydrous sodium sulfate, filtered, and the solvent reﬁoved
at reduced pressure to prov1de 1 {(N-t- Boc-L-alaninyl) amino-
meethyl -2, 3, 4 5+7 "~tetrahydro-:’
spectrascopy (M+H)}', 362.3.

\1H-3-benzazepin-2-one: mass

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), chilled in a jce 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
30 . purification. - »
1-(1.- Alanlny1)~(s) —amino-3-methyl- 2 3 4 50 -T&tetrahydniB-rh

‘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



acetate and water, washed with saturated aqueous sodium bicarbonate
solution, 1 N aqueous HCl, brine, dried over is anhydrous Sl?% (rjao%lélfate,
filtered, and the solvent renoved at reduced pressure to prov e
I-(N-t Boc- L-al ani nyl )am no- 3-inethyl-2,3, 45 .

‘- tet rERYEHBI" | B 3- benzazepi n- 2-one: mass spect r oscopPqIESHIAEBE2. 3 A
stream of anhydrous RC -gas was. passed through a 20 stirred™Solution of

1- (N-t-Boc-L-al ani nyl )am no-3-nethyl - 2,3,4r5~.;~" "'.. tetrahydro-

| H 3- benzazepi n-2-one in 1,4 di oxane(g@%OB-O. 09 M, chilied in aice bath to
about 100C wunder Nz, for 10-15 mi nutes. The solution was capped, then the

COo&ANgr, ved e sol ut|o was .al | owe 0, 25 warm t o anbi ent
.tenpere{%\ﬂ?ﬂte%ﬁlt%gost i r%‘?r}'é‘¥§?mbn§ h&u ed- fp et %dl.t(? gyreriveklor the
consurr}sttumedf n&bca:ninmgfomaé\eédiaby "I':he sml at le@ﬁ Was feiRceinatiedy to give
1-(L- Ian| 1 %% 4, 5 1 -tetrahydro-~ 1H 3
benzazepl A% ERe Wh c'r’iuilﬁa tﬁs%‘abi’/\Ff‘ﬁoGFmPﬁFﬁ‘ﬁéﬁre e Hadriedt iveE

| ~(L- Arbmmyil )at( Bedait erD-Br dBthy k- Ztﬁe4r5é1auteetc%@éa-mdr® [ et@hA: ) )

Eydrox beréz triazol e ydrateél 1 eq.) and.(S)-2- hydroxy 3- et Ayl ~but ytic’
adid (16 5% (PR ‘Fﬁl‘—‘“@r?d’e S} YBEEnBENBREREr e WaRlARdg e tiase 17 May 2005

WO 02/ éﬁéﬁkaieﬁ%\i&lﬁiyc%lum4141&5&55Hhté09699¥|1%§1hy|13rﬂ By ,1-1 eqg-) was
added othe\#? stirred_mixture followed by EDC (1.1 eq.). ‘After
stirriRH Fr offf Aefo OVRTHh IRy dEoushrediunerpdfater éntihéh@o Sedivientias

remveﬂeﬁbveﬂedﬁcﬁédﬁ'b@ﬂslﬁfleesétt@éegbd%PO\tr%gntﬂg LR LY, guﬁ(&‘?t ate. (or
simlar solvent) and water, washed wth saturated aqueous glg I um
bi carbonate solution, 1 N HCl, brine, dried over anhydrous sodium sulfate

L@nd the sol vent rem')ved at redu%?%;lgsgure to provide the title conmpound.

LOExa le 9 Synt hesis =2-hy. droxy-3-nmethyl -butyr~rl).-1-
gynthe51¥ of (N)—((S) ~hydroxy-3-methyl - bztyryl} 1 -~ (L- Y )

alanlnyl)_(s)_amlnof3,n@thyl -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 HC1 gas, using a subsurface dispersion




alaninyl) - (S) -amno-3- nethyl-2,3,4,5 -tetra : hydro- 1H 3-

benzazepi n-2-one A round bottom flask was charged with N-t-Hogaloepsni ne

L5 (249.5 g, 1. 32 nol) , hydroxybenzotriazol e hydrate (232.2 g, 1.52

mol ), ah’ff)(’gi‘uﬁl amino-3-jmethyl -2, 3,4,5 -tetrahydro- 1H 3pchapgazenin- 2-ane

(250.8 g, 1.32 nol) in THP (1.76 L) under : mtrogen atnosphere. The mi xture

was cool ed to | ess than 5' C before adding Hunig's base ...

(N, N-di i sopropyl et hyl am ne, 188.4 10 g5 1. 45 nol) foll owed by EDC (283.7 g,

1.45 nol). After, .stirring 6 hours the reaction mxture was warnmed to

anbi ent \{,b erature and stirred for about 14 hours: The sol vent was

removed & P ethiyd appsatesiQud alkbrrroqpedntet hypbutacetat e (3.76

1) and W&ieel’et( 1763&_@1:3 e r e or ani ¢ | ayer

extracted V\nttfﬂywat er (1 1'_5@ Sb%ﬁ&gﬁg%afgfggluzﬁlp%ers cd ﬁnag1 acted

with et hyl aaé’e‘tgé{le’uﬂl’i&ﬁt}rrﬁe%ugam ©fl alyem—memecennbl ned

extract adwntib, 1Saiar | S i bi car anat ut| R 76 L

dgl ed Oéer anﬁ{ygrous&iﬁl 3‘%1%21 féztsg)d 4:‘J| tere(}'b an evapo]?%tééb?ﬂzﬁ eam—

tary EVPPSt dt%r2 1o pr RE deol) (Nat eBbgd bewtasruemy(:) ANLNO- 3an - ; net hyl -

3, 4, Sadhlelrsa r piLn 63 g0 97 2 . _An et acet ate

ARG Qimo]L!}lil:S opd(géﬁ%i ace% n(ﬁyir) san@sr_%a

sol ut| on of H cl was prepare paSSI
subsur f ABBCH OPe FYPEMIE? Wy @mweme %4@14&01 ﬁaﬁu&(érﬂéé’ﬂgca&e 454t ube,

t hr oughseibfgdacfgrratz 7 d to ab ut OOC- The ethyl acetate
sol ution of HQ pr epgrglé aglgtée J\'Q/\és a0 d&d™ ué_e\ll‘"@(ﬁ’ o‘{}s\'iﬁ%ﬁtq rffedIsYarry of

1- (N-t - BoROLi8) aniThyl ssodriichoveds sibhihyved, withd adetortiatsr 2y o 5)-L7)
16+ 3-b i one 62 g, 1-28 nol) in ethyl acetate(S L) An .
addi ti gﬂé‘?é§ﬁogﬁt rg%l ?ﬁ"daé@t%ﬁ‘ ecepley hasahoydsd 6478 bledoreeact i on

m xtur ef:v\hiseaihgwaddt @r%'h@ teQy r&gg@tpnpgrgi%gnﬁﬁ_ (gc;: Jra(rﬁrg\%lﬁ)]; - 3r2rgedThe

re@ethQp- o xtyr E [ ) sol |
wi t-h ageton?frfse Sslt hRVES ~3-bénzazepin-2-one 389.8 g
(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. EDC {(253.7 g, 1.3 mol) was added
- - and the reaction mikture 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 comblned  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%).



10 heated to reflux and then cooled to about 60'C before filtering and
drying to giVe |- (L-alaninyl) - (S) -amno-3 - nethyl-2, 3¢4ﬁ%y§6&§ahydro-
1H 3- benzazepi n-2-one 389.8 g (94.7%

1- (L- Ahaneamylisr (S) - am no-. 3-nethyl -2, 3,4,5,,. tetrahydrp_ﬁ 61 t hyl -
-1 H 3 -benzazepin-2-one (369.5 g, 1-18 nol), hyd- roxybenz gUrt é?&fb hydrate

~(207.6 g, 1.36 nmol), Hunig's base M\-diisopropyl ethylam ne "852-2 g, 2-71

nol), and (S)-2-hydroxy-3-nmethyl-butyric acid (140.~ g, 1.18 nol) in THF
(4-8 L) were conbi ned under a nitrogerr at nosphere and 20 cooled to | ess
than 5C. EDC (253-7 g, 1.3 nol) was added and the reaction m xture was
allowed to warmto anmbient tenpébaimie awd to stir- After about 25 hours
the reg wi t h_di chl. oronet hane (5.54 L) and

extr acrm ARG thl Y)@’lakﬂfa(:@ed w th water

(2.22 EianuhadaunbUsamagepgﬁmetﬁylepnnmn6d6amdt@m&ﬂ@aE6¢gMﬁiB—

dICh|OBgH§%Q ne (5,54 L) Tﬁe anic Tayers were conbimned,; extracted tw ce

W t mater"—%%ﬂéﬁiL}—lﬁFgﬁ—ggﬁﬁﬁgted aqueous sodi um bi car bonat e sol uti on

?2- 22 L), driiNed (o\&r-arinydroxg-- SOthHygubE%ygylﬁlthma%léH¥§ aporated in
428

on ar porator to_provide the title conmpound 100% . 17 May
2005 V\%? 6‘&’51§ PEHYSOr 27405 -466@%%%@10%;1%%@@@ 2-one

(N)- ((QPlidhdeOty&l&mHidﬂyinb&wwhé k3 (k2 al)aahaymatez(s(é) }
3- et hyl , 6, 7-tetrahydro-2-141H 3- benzazepi n- Z<one hydrate 5

( gl) \tr 121 §1H9&F0)?“|Sﬁl3°m hwﬂ"lﬁ)[ yr y]I‘I)e -S_I_Gll(lt_uah amslyi;})alit into ~2 g
t |n One SO | was

t aken up i n acet one

LQ 40" ywamhengothiei hﬂz‘\ﬁﬁ$cﬁlpiliitori n@@ s@oc L Rﬁfdﬂ %@f@té 2§4E0; YRS added
wat er L
ég'wate} mﬂe %azy solution 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 _butyry1)~l—(L-alaninyl)—(S)—l—amino~Z%ﬂ@thylw2,3,4,5 L
-;etrahydro—ﬂf1§:3—benzaiepin~2~one: dihydréte 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.

S  Thus, Fhe present invention encoméasses the use of
crystalliner(N)-((S)—2-hydroxyn3fmgthyl—butytyl)—1—{L—
alaninyl)- (8)-1l-amino- 3-methyl~2, 3,4,5." " '-tetrahydro-;1H-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}~ ({(8) - -hydroxy—B—methyl—butyryl) -1-{L—

alaninyl)- (S)~l1-amino- 3-methyl-2,3,4,5. -'Ftetrahydro~-$1H 3-

benvaaeplnn-—one dihydrate can be admlnlstered by a varlety




LO warm ng the hazy solution to 50'C. Upon conplete addition of water the

hazy solution was allowed to cool to ambient to give a solji;q v mas
stirred as a slurry at anbient tenperature for about 14 hours ‘befo

filteringwang/@434ing to give the title conpound 310.6 g éggm%@ﬂ”‘)ﬁ V\hen

“enpl oyed as a pharnaceutical the present invention 3.s u
adm nistered in the formof a pharmaceutical conposition, ] I n anot her

enbodi ment, the present invention provides pharnmaceuti cal conp03|t|ons
conprising an effective amount of crystdrline N-((S)-2-hydroxy-3-nmethyl- 0
butyryl)-1-(L-alaninyl)-(S)-1-amno- 3-nethyl-2,3,4,5 tetrahydro-., IH3

- benzazepiofi- Zoutresl. diThyed pate cand @o&%@hﬂ&céah|5@|hﬁmﬁﬁﬁgﬁéﬁgheiﬂ'éHﬁnt

Such coW t| n re .used for tin | oi d peptide rel ease and/ or
‘its synt§§§#§ %i§§%hdl df§h§E%F§ g@nFOHP Fﬂé?aléﬁgéﬁsén 8nThus, the

»

pr esent iﬁiéﬁptoweeﬁm@mpassémcﬂhélugeo@él aﬁﬁspakéhﬂéral routes. For

S | but
grgnfgy?)%?g¥gpgaﬁrﬁg E%ﬁ 5 ép%HLQ ehit beprmppiphered oppl iy,
ben%azeplPYZlBhéléﬁhyanasebh@tanheusamufantnamuséuharhydlcanent for
P | L anEramkhebd1neP s HeLRaEy A dhelank b S0 DERES AN,

specifically Lncludin treatin
(N-((S)- ?CﬁVaPE}YJ~tﬁEﬁﬁ?ﬂlw1uﬁ?b}h?guaélyfabnm¢@yly aﬂd»the like.

- 1- am no- 3- net myl mdk3nd, Bhet ebraBYS b ne di hydrate
can be adn1n|stergd bgia V'Srleit:nB %7E%E§SZOEFE§15 %@%%%ﬁgbﬁ 2%9%8C1/2779 ~

47 of rottEsvVeThBRIpPELERE éénﬁﬁuﬁéltamlb%daMntM|sme¢£d1pnemmy form or
node whi chirakesg thezg0 oaya f i ve_anmount
P peaRoERoupsent o8y éhép$§e%2%f€# i éug%e & fFESEhT: compound

i ncl udi ng oral anddgarenteral rout es
can be adfithfltera 6raﬂlthSfbymlﬁﬁaﬁaxamﬁuleubwammmmouﬁéger or

i ntranuscgtBel Yeont8i h8¥ ENOMRLY cofib 3RS FRINY prdd&fasal iy,  fectally,
be 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.




occularly, topically, sublingually, buccally, and the Iike In maki ng t he
conpositions of this invention, the active ingredient is J 00glxed
with an excipient, 10 diluted by an exci pi ent or encl osed mnt I'n such a
carrier WS®HMWAN he in the formof a capsul e, sachet, panﬂmummnTmBher
‘contai ner. The conmpound of the present invention can be adm ni stered al one
or in the formof a pharnmaceutical conposition, that is,uggﬁﬁ1ned Wi th
pharmaceutically 15 acceptabl e dil uentgg-such as carriers or excipients,
the proportion and nature of which are determned by the solubility and

chem cal r the present, co chosen rout e of
adn1n|str§F%%% bkgéa Fanagfgs 8H§9nﬁ8gg?F8aPtpﬁéﬁﬁﬂbé FHeriyt on' s
-Pharnaceuwpm@buzd 8€i eheepret8hh Eﬂvbnamonwh%&éﬁaﬂﬂﬁﬂa'ﬁhé%édﬂéﬁ?o The

present phar i cal sitigns are ared in a manner well known in -
t he pharngﬁﬁu # a Frl?ﬁpgeﬁﬁPgépg BPOE BEi@ﬁFqﬁ%Fﬁﬁ¥ s iapd may

senmi - soI|dpnuenhequﬂg.hatbétﬁbenw@PCBocaﬁoﬁQr©©/a%fatﬁ%hwﬂl &HY QL Hun for
t he active 2? |Bgred|ent Suitable carriers or excipients are wel nown
he

in the ar ™ RaPHEERHt PEaFPRORFBEPIRENDREFSBE AdiaSOBwo Hidr covsalis

i nhal ati ospchaehat eaakbui6eblepasshglSei BILERYHRG i rRdM Hydfhedd 0 the
patient in the formof tablets, :capsules, aerosols, inhalants,

supposi t of PEROSIbI ORF 0P BPCRBSPERSRONRCCOF ARG kaéhemeaﬂ@@tpurpose of
oral ther apeshtCoRrdihPi BE abt 8Anih 08 b%oéfp;BHPQBn”%)’cﬁ%ed”‘"i [ R ?J a%l g with

excipients and used in the formof tablets, troches, caps IXirs,
suspensi ons, syrepkab %ﬁ?%rspl%h%MAﬂ@p§®h€5anurphhebhkandlthhhy12@05aymo

021@0451 ECEHUSEh £ 27 98n eoPr r oul.d. contain, at | east 4%
"of the conpound o% theepégséﬁfélngeﬁﬁgoﬁéi?ﬁ%lﬁ%t gulngrgdlgﬁPd Hut may
be vari edSUepehi HCIPORYshel bire i cel lnldoem gnu tEpgacencenoent |y . . be

between -gdhieiabast-90%0fs Lhen Yeight of Lhe lactose,rdlslntegrants

such as alginic acid, Primogel, corn starch and the like;
lubricants such as magnesium stearate, siliconioil 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



5 unit. The anount of the conpound present in conpositions is such that a
sui tabl e dosage will be obtained. Preferred conpositions aﬁ%@ rations
according to the present invention nay be determ ned by a person skilled

in the ariwo dh@wsiabl ets, pills, capsules, troches, and th%dﬂlﬁn/{ﬂ%a 10
‘al so contain one or nore of the follow ng adjuvants: binders “~SuCh’as m

crocrys tal line cellulose, gumtragacanth or gelatin; exciprents such as
starch or lactose,: disintegrants such as alginic acid, Prinogel, corn
starch and the like; lubricants such magnesi um stearate, silicon. oil,

or 15 Sterotex; glidants such as colloidal silicon dioxide; and sweetening
agent s sudiherscfucMse apowac cifatihe ampdimdddacesait aid |Awe i ng agent

such as PERRGY, ).Nt:, t.hyl salicylate or_qran fl avoring.. When the dosage
unit formis éggclgﬁs?u e,l%yistucilaﬁ &ntaaisﬁflqa%laed%ecﬁa(ﬁ? t%lﬁatlé?*i al's of the

above typebt2zGred.i quie caltitdonsuct aagyansidng ens, Hiwolimyiaid aldy oil .
O her dos nit forns contain other various materjials which nodify -
‘t he physi ggﬁe#)&‘remoﬁ 'Werpgﬁslz?@’én@niatqj‘%v&ntséxfr?[ﬂ%l%éiléd%ﬁqtr?gﬁu_cﬁh&% |
tablZ®t s omwepidr foray ectdated saliitle sugaiticsheldiatea @i her coating

agents. ] A syr 25 _contain, .in addition to _the present conpounds,'
sucr ose a?ozsil elsé\%%’g%ér‘ﬁ rﬁ’&yﬂj’gﬁv SR CEFANS -n DRSS i9Agcol\REs aiRer

col ori ngs symitHdtdvorssl vidateri ansibsed drl A1 eRANHY i85 as “B%Hz‘i»‘is
conpositi ogsoi_% uld be§5har maceutically pure and non-toxic in’the amounts
used. 30 Pof R PE&EYdf PRARRRTEr AR tddHiMiesatsasush ashasasamisund of the

present i aed ogh staY ukebiBEAEReEA @8 J1RY i ! These
preparatiaons typically contain, at |east 6@1‘%0 thg&gg{mﬁ% e.’tql%e

| nvent i on “BaIDCkEFTHaCeAFi egide bufferwesnch asamdsdisduts,90%tatk tese
wei ght 17 olveyhd@Phat VO 93@4QééﬁtEC¥Q§CE5%7E%gustﬁ%nkﬂ%ﬁ?%%niEq%ga@%§H of
h S cht | € 'dosage

t he conpound present in suc conpositions IS su at a suita
will be @8 sodium chloride 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



obt ai ned. The solutions or suspensions may al so include one or nore-of-the
follow ng adjuvants: sterile diluents such as 5 matergfor15q&§¥:dd%n,
saline solution, fixed oils, polyethylene glycols, glycerine, ‘propyl ene

gl ycol onyv@Whers; synthetic solvents; antibacterial agent§cgﬂﬁﬂ”9ﬁ9penzyl

-al cohol or methyl paraben; antioxidants such as ascorbic acid or ‘sodi um
bisulfite; chelating agents such as ethylene 10 diam netetraatetic acid;
buffers such as acetates, citrates or.phosphates and agents for the

adj ustment of tonicity such as sodiumchloride or dextrose. The parenteral
preparation can be enclosed in anpoul es, disposable syringes or nmultiple
dose vi al BeheRneE. gl 3wsh @atpthes intay MrefemsdrwomsbSidy s tihveond

preparati ble tq b r mne e.skilled i.n _-the art. The
conpound ﬁo% , ?ﬂ%ﬂp%escgﬂt&? n‘%eén |cgnégngﬁ/g%&o&%@haﬁrﬁcﬁglﬁl&a&d PEHEal 1y, and-
when done so the wader ero muyre stullhbl il oonpratse tdes aipsriagn omioft weAs, or

gel ‘base.;. Jhe, a f %?QQB! ; | S€ . re _of the

fol | ow ng: ettrz%lg't ﬁpll(ga(nldl n, p%eye cyﬁclg‘%ﬂao%clg{l?ngbgrepsé %v?/éqf ,rl%lerqer al -
0i 13 dil W s e fXamnlas ave al bolizatdnte aenl.sishiderage aodt st abi l i zers.
Topi cal fxitaH@d NS 1B i I8 : -he | or its
25 pharnmaceutical salt f rtocnﬁqg%)géuétb% ﬁg&g%olﬁ%&é%%f%%\%lv/ &Ql(\ﬂaggg%%per uni t

vol une). Another preferred fornulation of the present invention enploys
transdermal delivery device potmPBaheRes" kxamdeB 1transdermal patches nmay be
used to provide continuous or 30 discontinuous infusion of the conpound of
the present iHARhtIDREIR GRTBIeeFERFRIRINT the feddomieg on and use of
t nansder malgRtichass fofe thaglaldyery of pharmaceutical . agents is well _
known in the art. See, e.g., U S Patent 5,623,252, issued June 11, 1991,
herein incorporated by 17 May 2005 WO 021404M PCT/ USO1/27791 -50

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




reference. Such pat ches may be.constructed for continuous, pulsatile, or
on demand delivery of pharmaceutical agents. |In order to W@aJ’Z’(#dé’
illustrate the operation of this invention, typical pharmceu a

conposi t i wseamesidescri bed 5 bel ow. The exanples are ill Pt Yeeonl y,
‘and are not intended to limt the scope of the invention in any way.

Formul ati on Exanple 1 Hard gelatin capsul es containing the fotlobw ng 10

i ngredients are prepared; |ngredient Q.Jgaln_ti ty(nyg/ capsule) Active

I ngredient 30.0 Starch 305.0 15 Magnesi'um stearate 5.0 The above
ingredients are mxed and filled into hard gelatin capsules in 340 ng
quantities. Fornul ati on ExanpFerau2etAonaBkemplerdula i s prepared using the

y di ent b | j t4 t.abl et 9 Actl | di ent
2501 00l ul 096 Tk LRy AT AP SIa o i P S GG

10. 0i St €atg cEddiavimid) Kmpommponent s are bl ended and conpressed;to form

tabl ets, each j-ghi 40 nmg. 30 17 May 2005 WO 02/40Q45 PCPUS411/ 2779~
“For nul at i on Ex\gﬁiﬁq%!@% dry powder inhaler formulati on §&& 1:epi%ar ed

cont=ai ning thedwdMeolimgreinppanent s: | ngredi ent Wi ght % Active
| ngredi ent 5 &.aa%tt%%% 95 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.




The active ingredient is mxed with the lactose and the nmixture is added to

a dry powder inhaling appliance. 10 Formul ation Exanple 41$qﬁéf5?3 each
containing 30 ng of active ingredient, are prepared as follo ngr edi ent

Quant i tyabi/alket) 15 Active Ingredient 30.0 ng StarchpdpyQiMiies

‘M crocrystalline cellulose 35.0 ng- Pol yvinyl pyrrolidone (as 10% sol ution

in sterile.water) 4.0 ng 20 Sodi um car boxynethyl starch 4,5°mg Magnesium
stearate 0.5 ng Talc 1.0 ng Total 120 ng The active |ngred|ent starch
and cellul ose are passed 25 through & . 20 mesh U.S.. sieve and mni xed

t horoughly. The solution of polyvinyl-pyrrolidone is mxed with the

resul tant powders, mhich areFDhmnlpa$sedEKhmp&gh5a 16 nesh U S. sieve. The

granul es so pr, assed hr ou 16 nesh
U.S. sieve. The so |un13 car 6§%ﬁbqh§%q%%g%%h nagné??ﬁ%1sf%argﬁageand :

tal c, pw&ﬁnﬁnkﬂqwqpassed through a No. 30 nesh U S. sieve, are then added

to the granul after mxing, are co ressed a tabJ et machine to

yield tabletsggg%rléaﬁ fhing 150 ng. 17 May 8@?

-52 For mul at i ewwtBxenimensedapsul es, each cont ai nigw #Gngrg of nedi canent are

made as foll%%§ Epgredlent Cpantlty(ng/capsule) 5 Active I ngredient 40.0

myg Starch 109 Magnesi um stearate 1.0 ny: 2.0 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 quéntiﬁies.

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
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Total 150.0 ng The active ingredient, starch, and nagnesium stearate 10
are bl ended, passed through a No. 20 nmesh U. S. sieve, and 12%&4f&%d5nto har d
gelatin capsules in 150 ng quantities. Formul ati on Exanpl e
Supposi t owobasuHegach containing 25 ng of active 15 ingredpeplysifiedgpde as
‘follows: ingredient Amount Active Ingredient 125 ng Saturated fatty acid
glycerides to 2, 1 000 ng The active ingredient is passed through a No. 60
mesh 20 U.S. sieve and suspended in Lgs_saturated fatty acid glycerides
previ ously melted using the m ni mum hea necessary. The mixture is then
poured into a suppository nold of nomnal 2.0 g capacity and allowed to
cool. 25 - - -- ----- 17 Nay2ows-a taor) BxeaaMePqT/ USF | 1/ 27795 - 53

Formul ati on ExagplbenZisHspensitan chs conkgi i nge5 diganent per
‘5.0 m dose are n%%g §§H$6I?%sg:é??ﬁgggﬁﬁgn%eAﬁ%ugf Rgaggg%sgﬁlh%?edient
50.0 ny Xaftmandgam are mydeSedi fimd tawboxymet hyl cellul ose (119
Mcrocrystalli .ul.ose (89% .50.0 ng Sucrose 1.7 0 Sodi um
‘benzoate 10.0 gggﬁggégbeand Color q.v. Purified MatefﬁTgug%O m  The
act ibve ingredi dativeudngsedaadt xant han gum are bl endeds0pé@ssgd t hrough a
No. 10 nesh U. jeve nd then 15 mixed with a previgusly made sol ution
of tho Ranth&¥Coufl ’ 298 hg

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 ml

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.




m crocrystal line cellul ose and sodi um carboxynethyl cellulose in water.

The sodi um benzoate, flavor, and color are diluted with sqgﬁméy doe water

and added with stirring. Sufficient water is then added to pr d%ce t he

required 20 vol une. Formul ati on Exanpl e 8 Capsul es, each containing 15 ng

of medVPdREAt 'are nade as follows: 25 Ingredient QuantiRGiHYNEAPSUl €)

Active Ingredient 15.0 ng Starch 407.0 ng Magnesium steardt® 3.0 ng

Total 425.0 ng 30 The active ingredient, starch, and nmagnesi um stearate

are bl ended, passed through a No. 2065#%esh U S. sieve, and filled into hard

gelatin capsules in 560 ng quantities. 17 May 2005 WO 02/ 4045

PCTI US01/ 27795 -54 Formnul gt e bgut aneous fornmul ati on may be

prepared as follows: Ingre fgﬂﬁf %ﬁant?%?épigt?ve-lngredient *] ~0ng 5

corn oil | A subspdsdiarponfehmuisktibinl imay die theemotedeas nfp Btlbent i n

corn oil, u _ 5.0 ng or nore of the active ingredient my be

enpl oyed inapﬁggégggﬁﬁlation, I f desired). LO Fornula}g%%tk§%nple 10 A

t opi cal for Agitaviecodnmmyedieerpr epared as , follows: Ingiedimgt Quantity
ctive Ingredient .1-10-g Enulsifying Wax. 30 g L5 Liquid Paraffin 20 g

é%ite Sof t %gkgfkﬁ%'to 100 g The white soft paraffinq‘lfs’n eated unti |
nol t en. TheDepending on the solubility of the active ingredient in

corn oil, up to about 5.0 mg or more of the active

ingredient may be employed in this formulation, if desired).

10 ' Formulation Example 10

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 comprising administering to a

5 patient in need thereof with an effective amount of
crystalline (N)-((S)—2—hydroxy—3—methyl—butyxyl)—1—{L—
alaninyl) - (S) -1-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.




liquid paraffin and emul sifying wax are incorporated and stirred until

di ssol ved- The active ingredient is added and .0 stirring 1i7§m8§pﬁdsnued
until dispersed. The m xture is then cooled until solid. In. one of its
net hod aspgesusfhis invention is directed to a method feq,idhi-biding
‘B-anyloid peptide release and/or its synthesis conprising ac?m hi'steri ng to
a 5 patient in need thereof with an effective anount of crystalline
(N-((S)-2- , hydroxy- 3 -rrethyl-butyzﬁl ) -1- (L~ alaninyl) - (9)
-1-anmino-3-nethyl-2,3,4,5,,, -tetrahydt®-- |H 3- benzazepi n-2-one

di hydr~ate_ In a particular nethod enbodinment,. the present invention
provi des a net hodi$ oxl®o treatdmipéd ztim s skiskase ioomie simgmay

0T PhEROR] o0 Bl Eel e NP LIERSOT A0 SIS e amount of

al ani nyl ) p¥Syentyn f ]l Beped hyl €12, Ghd . dHsedsed raah s @rdpihdactically
benzazepi p:2-one _di hydrate 17 My 2005 . WD.02/4Q4. ~, 1 PCT/USQL/2779-5 -55
.1t is al sgr%%g%n i%%‘aif A o ’%%lfl%%l 5§42 ;}Cﬁ?e P ea5HS e c e

Al zhei ner the di ames e thyed treat t Ngarad pat rerttingdr esentintafddd acedefieth t he

di sease or_b rophylactically .treating a patient. at, ri sk to develop the

di sease. ﬁ'%u%}PSPIF%%e?Se‘?%“%?‘%/%H?n@h ‘neg??é" G EatiI % e i ntended to refer
to all pricessespwiveseiaridetndBycdierlSliom NGr dudpRyindpldfnghear resting,

controlling, or sto pciﬁ%al[of the progression _of Al zheiner's disease, but

does not Ret®eeFi? Zheimer 1% seasSen RS SIPes N NSFRSEeRE1YAS

such, t heird) qites enttdwdhashs i diden forr aque\é?mﬁﬂ&lst.heA@%ﬁkhqf the
Alf(pei mer' s di sease .in. a patjent fgqt;irri sk for developing Al zheiner's
ditease, TnATBIY i TFAEs p‘r‘b‘ffr@esl VA HET RS afssdasd, and treat nent

of f advancelzr et Terdisediseasen dix Antused Aneifsr e digpingpatient '
reters tthEﬂggﬁgr‘s disease, inhibiting the progression of

Alzheimer's disease, and treatment of advanced Alzheimer’'s
disease.
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



bl ooded ani mal, such as a manmal, which is afflicted wwth a disorder
associated with increase 0-anyloid peptide release and/or 5t sxﬂkpe5|s

i ncluding Al zheinmer's disease. It is understood that QU|nea plgs dogs,
cats, R@bh9eudisce, horses, 20 cattle, sheep, and humans are exanfles of
‘animals within the scope of the meaning of the term Pat'idM¥¥!{2A™eed of
such treatment are readily diagnosed. As used herein, the term"effective
anountff of a conpound of formula | refers to an anount which is effective
25 in inhibiting Vanyloid peptide relse and/or its synthesis, and
specifically, in treating Al zheiner's disease. An effective anbunt can be
readi | yoﬁeﬁ@f:mmedabyz tbﬁsmdr&!ﬁiltf},g m@gem@s&namg dascRies Sidilded in the

art, f_con nt|o tec es and by observing results
obtalne d§9%ha 3§ous%C| q? F%?ﬁ¥n?ﬁ§'an effective

anount Ch&madc3519tlcsysfamkung)Ngqﬁydﬁbﬁywmomgth 1 -but 1)-1- (L_
-3- methA ]2%{@ %(lZr alanlngl%éS)-l-amno3met}‘< ylg/ 6,
tetrahyd% biRla epim®? B nydratie > a ndﬁﬁ@@hI¢IWhyi¥DGS WD
@2/44145$uﬂﬁ$hu5@+2#aﬂéQStthsb@&hQﬁﬁ<ﬁﬁ%x99ﬂéﬁéer§gsbglgge g%gnguﬂg

dlagno?hhgl fk#d ut not limted to: the potency an
char acter1 st ( &80 ORGAFEK (L3 Ttk e Y r 9F) the( Bevaramimg - ()

- 1- ani - dﬁéa@ez Bhé bespehEahydr ehd+ihdi PRIZAT eBhR: a0 pLhe speci es

of patlerg{é % %ﬁf Eg and eneral heal t h; the ‘degree of |nvolvenent
or the S&erth PORINH ﬂ#é@&set Fh@lﬂ@ﬂﬁﬂiﬁ?%ﬁlQmechﬂdavtduabtp351ent
the. mede wife iS4 8bh ORant RE RO @Rl 'désye fﬁ%g,fﬁﬁ_%ﬂit %éi.!ggé gt the

L Br epar: on adnuglstered t he dose regimen selec e use gf ot her
concom RIRPE SPRCORRERREeMefdma tigncuamsd anther Aalefhact i ve

’anDuntcd&dumgﬂdﬂdé§e N-((S)-2-hydroxy--3- nethyl - butyrvl) - 1-

(L- alanlnyl)lm (é? -amno - 3-nethyl-2, 3, 4, 5
ectlve amount of crystalllne N-((S)-2< hydroxy~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 Preferréd
amounts are able to be determined by ocne skilled 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




t et rahydr o- 1H—34ben2azepin-2 -one di hydrate is expected to ;5 vary from

about 0.1 mlligram per kilogram of body weight per day (ng/ / to
about 100 ny/kg/day. Preferred anounts are able to be determ y one
skilled iwgdhaeaht The N-((S)-2-hydr Qxy- 3- nethyl butyryl)kaﬁknggﬁg*llyl)
(S)_I-amno 3-nethyl-2,3,4,5~ -tetrahydro-1H 3-'benzazepjn_2_ 0 one

di hydrate of the present |nvent|on can be tested in varlous”blologlcal
systens including the follow ng. Exanmgke A Cellular Screen for

t he-Detection of inhibitors of Anmyloid Production 5 Nunerous conpounds of
formula | aboye were assayed for their ablllty to inhibit O-amyloid
producti off i¥ acetls PeRewepbstesBihgeepe’ %Mm@msmaﬁuﬁaﬁeeﬁlaleﬁﬁlgcreen|ng

assay enpl@eshacelks (K293 hugnpkixdnewscell shi @»%h\f@ SRMET
-transfected. wth.he ene or ,anyl ai d precursor protein 751 PP751)
cont ai ni n qﬁggrd&ﬁbPE‘ﬁEFSFloﬁn ?9@¢,,9e?§§23W@ ReAoy10dds 5 1EAP751

nunberlngkasmlmhewﬂahﬂerthée&Qhethraﬂgbnbermh%l@@%bquL©nQ Appl2 Gatigpn
'Publlcatl 94/ 105698 and Citron et al. 12 -Thi , s nutation is
connnnl cal the Swedi sh nutation and the cells, designated as '293
751 SME" wer e Fpllabwdngno@erniight96nwebhtpbat as atee- ﬁnl&nhﬁycﬁBQﬁorMﬂ

02140451 %EME%Q%&%&E% w1t§510¥ égébgﬁckiog§ bgélg Q%g%?%%%d%ég'yn

essentlal tal bovine serum I
nunber i s TERBEFEEANVLCR BerQLt@faehPemeopndnyﬁof@rEuﬂSAI ridewigds within the

l'i near ra&eeta&naﬁe A892Y% H2f wel® 20P HY9twd B%ﬁr”b)retE%l l- MR MG 1Y ght
|n Hbatlon tﬁﬁi c in an |ncubat8 equilibrated with 10% carbon di oxi de,
éﬂ% & wWhe

wer § ¥Ry LBprAeEs haQGEeO LDBPIa SECFBESUMETST for nul a
(drug) coptrapaired tediaopedimethylosudfbwhdBodnchr ehheabiethepEined

drug concentration used in the treatment, the concentration
of dimethyl sulfoxide did not exceed 0.5% and, in fact,
usually equaled 0.1%.

15 At the end of the pretreatment period, the media were
again removed and replaced with fresh drug containing media
as above and cells were incubated fer'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

i



10 and cells were incubated as above. Drug stocks were prepared in 100%

di net hyl

sul foxide such that at the final drug concentratis s n the

treatment, the concentration of dinmethyl sulfoxide-did not exce 0 5%

and, in
‘perlod
cont ai ni

ﬂaowyuuﬂsually equaled 0.1% 15 At the end of theppggiheabsent
the nedia were again renoved and repl aced mnth fresh drug
ng nedia as above and cells were incubated for; an._addi ti onal two

hours. After treatment, plates were ceggrifuged in a B ckman GPR at 1200

rpm for

five mnutes at roomtenperature 20 to pellet cellular debris from

t he cOnditégned nedia. From each well, 100 gL of conditioned nedia or

- appropri
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assays.

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 e$periments, 3
to 4 month old PDAPP mice are used [Games et al., (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,
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

needle and 3 hours later the animals are euthanized via CO»

‘narcosis and blood is taken by cardiac puncture using a 1 cc

35

25G 5/8" tuberculin syringe/needle coated with solution of
0.5 M EDTA, pPH 8.0. The blood is placed in a Becton-
Dickinson vacutainer tube containing EDTA and epun down for
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.

)



roomtenperature. The difference in the OD562. and the 5 OD 650. Was

neasured in a Ml ecular Device's W. mcroplate reader as %mgbngi t or - of
the cellular viability. The results of the B-anyloid pepti&e were fit

to a sta rve and expressed as ng/nL P-anyloid pep order to
‘nornal|zeﬁgg?gg§?otOX|C|ty, these results were 10 dIVIdedL%ﬂ%PHQT@R

results and expressed as a percentage of the results fron1a“ﬂrug free
control. All results are the nmean and gtandard devi ation of at [east six
replicate assays. 15 Exanple B In Vi V3 Suppr essi on of P-Anyl oi d Rel ease
and/or Synthesis This exanple illustrates how the conmpounds of this

i nventi onlcoul 8xbént dsteg for in vivo suppression of P- anyloid rel ease

and/ or synt hes to.4. mnth old PDAPP mnice are
.used [Ganes_etbglpgg%fggSi?p%agéﬁggg7§§§2§ %g%ial éﬁalng tipo* AT ch
conpound &TkeRndTpaesedbene 256ATSURKBLI SAGS uahED bvanulaegﬂoatibetmeen I
and .10 mbmbgeﬁgﬁéaseznomtk}%lhﬂwssehf@ble' I:Mla‘ﬂa Qﬁ§ﬂ9£etﬁﬁff&9 U ds,

‘t hey. ma Qﬁ forné % varlouslvehlcles such as corn oi afemay,
South San“FPYABL &BE‘éQW §orMeTRAFORCEn BB R- 8 | using a Kontes

2- hydroxypw@pyhzedcpeb@dexuFuahetReseatﬁbuBgEcbgﬂlCaTEeIHbﬁégéﬁa@ﬂﬁ|

Nat i ck Nﬁ a r thy ulose cal St LOUIS
MO) . Ere gggFggdggé%E Bcu?anggusf %%g%gﬁ% ggﬁg hﬁﬁeh%%d?ﬁlﬁnd 3
hour s Iat@PuFﬁeaénrﬁamstameeéathaﬁlaad gtaréd2at- pabtogirsiandadl ood is

t aken by g@gﬁtggaeyaﬁtgg UshP8o.841 cc  25G 5/ 8" tuberculin syringe/needle
cogbed w th solution of % %4%DTA 15H 8.0. The blood is placed in a

Bec¢ton- Di cki nS8R PﬁﬁﬁFahﬁ@PgFﬁﬁéeﬁoﬁ¥%lﬁ%%@t§@ﬂh‘h%dwsthnﬂ@RWWDliw 35 15
ni nutes atai&oHA Mgfﬁér5®@ 23hechEaing ﬁiﬁoéﬁﬁaﬁécﬁuﬁfére& heam f.6ooved and the

cortex aanQéPpOEagg s éguglggg ted out/gf rggfglgn é%ﬁg %%myhy 2005

8.0, 10 ug/ml 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-



WO 02/4045 1 PCTIUSO /27795 -5-9 1. Brain Assay To prepare hi ppocanpal and

cortical tissue for enzynme- |inked i munosor bent assays'(EH%%@i)z ch brain
region is honogenized in 10 vol unes of ice cold guanidine bu 5.0 5 M

guani di newbl@20H@ MM Tris-HC1, pH 8.0) using a Kontes nopefjzagpest!e
‘(Fisher, Pittsburgh PA). The honogenates are gently rocked on a rotating
platformfor three to four hours at roomtenperature and _stored at -200C
prior to quantitation of O-anyloid. 1@.The brain honngenates are diluted
1:10 with ice-cold casein buffer [0.2 &)caseln phosphat e buffered saline
(PBS), 0.05% sodium azide, 20 gg/m aprotinin, 5 mM EDTA, pH 8.0, 10 gg/m
| eupept i nkeathdérdly teduticngntbgehional muednee ft-aatlondobeguddicdiae to 0.5

M beforeaﬁﬁggh Egg?%h%n é at 1?890ghxg for 20 m nutes.at VC. Sanples are

further ute nece sary, ieve an optinmal range for the ELISA -
measur enent s b?hﬁhéoa&dgpwanloh odséhe bahfed chi ERIGAS quisndguidm tdinge

hyd hl dn£The oild-sta r -4 r 4 0 aci ds
4 éogreBEnglgggg Of aﬁyﬁ?ﬁ%alga a8 @§§og§ 1& egag géb %gﬁaj]anidiné in-

the pr esehd8nBFOD - T%?dbﬁﬁlﬁé sePNﬁﬁépﬁﬁnﬂﬁ9€§$A?4 iﬁéﬂréﬁéﬁlo |31 d
sandwi ch Eébsgmqu@ntammbl agibet B3 -Q2apyl gLQm 28id) 4Q)s @B@ \é%@ﬂxﬁled (aa
1-42) congi v nDno | on thOd gAb% -anyl oi The
capture 28" gﬁEngdy, 3861PF: aé&ﬁbéP@ *Ra ?pggger3§§p§

speci fi c tbianaseagcivts ch3has28 mbw@ramyhmtdofTbenamtudey 03D6125

[ Johnson- %gg@lngglPMéPNAS USA (1997) 94:1550-15551, which is specific to

anm no aci anyloid, is biotinylated and served as the reporter
ant?body in t h&hgo26§sand IREl3Dsabtorenyhbsi eneproeeddr eteddl epsy/rtlhe

manuf act umﬁosQ@Pwe&@emBgﬁlsgggQ W@ae&gt QegkeLor &"a&%b%%h' gmg' abel i ng of
|nnunoglobulln$ except that sodi um _Dbi car bonat e, - buffer is
used. The®SEBERLERELE ra@@stemperature 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



» desi ccated at C unti

not recogni ze secreted anyloid precursor protein (APP) or 35 full-length
APP but detects only Vanyl oid species with an am no ternlqg gfgﬁﬁtlc-
acid. The assay has a lower limt of sensitivity of. -50 pg/A¥ pm and
shows no.wgG9ses17 May 2005 WO 02/ 40451 PCT/ US01/ 27795 ﬂﬁ@uéﬁé gV|ty to

't he endogenous mnurine P-anyloid peptide at concentrations up to ng/m. |~

The configuration of the sandw ch ELI SA quantitating the lewvel of
P-anyloid (aa 1-42) enploys the mAb 215}2 5 [Johnson- Wod et al-, PNAS USA
(1997) 94:1550-i 5551 (which recognizes™am no acids 33-42 of 0O-anyloid) as
the capture antibody. Biotinylated 3D6 is also the reporter antibody in

thi s assaynwhbebies ailaewet kigi hs@éyé@nﬁbihg‘l tNeOfotA25B- R 11428 pM.

: h |
. nmunoassay By af 450 caetat < eRoTagRckAr | GuBFHIGRT %M%o ¥ ohBRr at ur

The pl at ebraite ahsay easpeptt theamgeblinekedibieht OwdS % badrain sesam af buni n
in PBS byflersfof roomtenperature) then stored 15
a na&l#ﬁgéés QHEfﬁ%gs are rehydrated with wash buffer
(Tr?s-buffer edF§9m| Hee @onggpmedeao;rlpmgn tvarices mhéishepttsnand
Sta”dardsaﬁﬂecﬁgﬁ@gsti’ntE‘ﬁepééﬁlﬁés%@on' &b,géeﬂogvv@{m%éc@} #QC. The
e

pl ates are washed, 3_ti nes tween each step of the assay.
The 20 bi BIP?ﬁ%%’Eéhl%elndﬂlﬁt%Htto bl$ ggsc%m?@l%:a%%wpmﬁmm@n buf f er
(0. 25% casethin PBSe $c6580 JieeRe 28ppehtidd4d 14 fms | DHedibpt edhddatihe mel | for 1
hour at room LeoReLaL ure. Avi di n- HRP (Vector, Burlingane CA) diluted

1: 4P00 in casern FAcubsti on buffer is added to the wells for | hour at
room 25 tenperature. The colornmetric substrate, Slow T,IvIB-ELISA (Pierce,
Canbridge MA), is added and allowed to react for 15 mnutes, after which
the enzymatic reaction is stopped with




‘addition of 2 N H~SO4. Reaction product is quantified using a Ml ecul ar '

Devi ces Vnmax (Mol ecul ar Devices, Menlo Park CA) 30 neasuri B%&hhe [SH fference
i n absorbance at 450 nm and 650 nm 2. Blood Assay The E ?}1%15 is
diluted 1:1 in specimery diluent (0.2 gnm 1 sodi um phosphate-H20
“(monobasic) 1 2.16 gn 1 sodium phosphate-7H20 (di basic), O0.5gnl

t hi mer osal , C82AI8Sgnf 1 35 sodi um chlori®e, 0.5 nl Triton X- 4057 6.0 ¢/l

gl obulin-free bovine serumal bunmn; and water) . The sanples a, nd
standards 17, May (2[1?0% WO 02/ 404n | PCT/USQ1/ 27795, -61 in specinen diluent
are assayed Usi ngOWhéS}-deflydrpxydynethal-butxahy | {bebognpt-De-apaorspor t er)
descri ) X - _biyad_ ) : speci nen dil uent was used
Jinst eagﬁl gﬁ‘hﬁpt@’\ﬁg’%g@eﬂh’?&% ng?n?%&gg@g? ?)tg)(el;\gl%tlhj)I dIlgerﬁ%m t he foregoing
description, various nodifications an anges in the conposition and
method will occur to those skilled in
comng wthin the scope @ the appende
i ncluded therein. 17 May 2005 4 CLAI

(N)-((S)-2-Hydroxy-3= - r < L=L{L-al anhinyl)-(S)-I-am no- 3-

met hyl - 2, 3, 4, 5-tetrahydro- H-3;ibenzfézep' n-2‘one dihydrate OCHO H5 4 N 3
3 HNO CH 3 dihydrate! 2, cryatal | ine \

(N) - ((S) - 2- hydr oxy- 3- met hyl - but yryt ) - | - (2- al arfi'nyihyd(s).- t -

haracter 2o by Khesalliny OSISLE Rtk pachan BT oo arH G feak at

8. 36, ]&niﬁg—a~methyl—2,3,-4,5-tetrahydro—lH—3—benzazepin-2-one dihydrate of Claim 1

characterized by the X-ray powder diffraction pattern comprising a peak at 8.36, 12.43,
15.34, 19.22, 20.50, or 20.63 (20 £ 0.2°).

3. The crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(I.-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 diffraction pattern comprising peaks at 8.36 and 15.34
(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 'Icrystailine (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaniny)}-(S)-
l-amino-3-metﬁyl-2,3,4,5—tetrahydro-1H—3—benzazepin—2-0nc dihydrate Aof 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 (26 + 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




15-34, 19.22, 20.50, or 20.63 (20 0.2'). 3. The crystalline
(I\I)-((S)-‘Z-hydroxy-3-rrethyI-butyryl)-l-(L-aIaninyI)-(S)- I : ,
-am no- 3-net hyl -2, 3, 4, 5-tetrahydro- | H 3-benzazcpi n-2-one Jl%y%lra(%e of |
Claim2 characterized by the X-ray powder diffraction pattern conprising
‘peaks at 8-36 and 15.34 (20 0.2-)~%4. The crystalline
(N)-((S)-2-hydroxy-3-nethyl-butyryl)-1-(L-.al Aninyl)-(S)- =7

| -aniino-3-nethyl -2, 3,4, 5-tetrahydro-1 H 3-benzazepi n- 2- one e di hydrate of
Claim2 characterized by %‘ge X-ray powder diffraction pattern conprising
peaks af aea%vﬁﬁ@mzh@state( nugleqr.hagmstic Tesenggopdwing arhemical shift

(N) - ((Sp %%xgsg frp%r}%élm%utyryl )-1-(L-al aninyl)-(S)-

I -am no- hyl™: etrahydro- 1| H 3-benzazepi n- 2-one di hydrate of

daim?2 chasact eni c:tesdalbye {HR((X)-2-diy dpowcb et buaey i) dn(Ipalah@iy)-(Syrpr i si ng
peaks at 8. 36, and 15.

6- The cry |11
(R0 C( SPmony A5 St (5t ot ey F Claim 1
| - am Nogdrddidr el bl sgh@stﬂteasé %Bél@ﬂ%ﬂzi@ehk“r%of?&‘&%%@ﬂ@% dicflié hify dr at e of
Caim2 charactefized by the X-ray powder diffraction pattern corrpr|5| ng
peaks a(ppal)%75_6232l3 214, 20846.619. 22, 20. 50, and 20.63 (20 0.2

crystalline nmet h but al.anin ) t-

ar ni no- 3- et yI g‘é)hﬂ %3{'?%%%?%&“‘?‘}/?9?%%%Q@eéﬁ&b FUGFEY; d?ﬁf’(ﬁlﬁ fe of

G ai m | bdiyryMRy(RO0RinyR(y Nasmebe-inead1hy3 46l A-EH33-Geledfian-smgnet i ¢
resonance having a chemcal shift (pp of 75- 35-3, 21-4, or 16.6. 8. A
crystal‘l"f1 EN) - ((S) 2- hydr oxy- 3- net hyl - butyryl)-l-(L-aI ani nyt)-(S) t-

am no- 3-net hyl -2, 3, 4, 5-t et rahydr o- | H 3- benzazepi n- 2- one di hydrate of C aim
| 13 charact eri zed by solid state C ngclear nagnetic resonance having a
chem cal shift (ppm of 75 -6, 3 5.3, 4 and 16-6. 9. A pharnaceuti cal
conposi tion conpri si ng (l\ci’)”-((S -2-lydro kdlyl -

butyryl)-I-(L-al ani nyl)-(S)-i sam nd- 3- et hyl - 2y 3, 4, 5-t et rahydr o- | H 3- benzaz
epi n-2-one di hydrate:y” OH H YN 4°n
0

o CHs 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:

IHO

'17 .0 CH; 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



-,~AN ?2 3 HN\ O CH O dihydrate and a pharnmaceutically acceptable
di luent. '10- The use of 17 Mav 2005
(N)-((S)-2-hydroxy-3-nethyl -butyryt)-1-(L-alaninyl)-(S)-i- y
anfino-3-net hyl -2, 3, 4, 5-tetrahydro- 114- 3- benzazepi n- 2- one di hydrate: OH 0 5
HN4 N\ 3H23 Ylor H\ _ 3 0%@H 3 dihydrate for the preparation of
a nedi canent for inhibiting P~atrryloid peptide rel ease o_,rﬂj'_;_f*‘s"“'- synt hesi s
It. The use of (N)-((S)-2-hydroxy-3-nethyl-butyryl)- | -(L-alaninyl)-(S)- |
- amno-3 -nmethyl-2,3,4,5-tetrahydro- | H 3-benzazepi n-2-one di hydrate 17
May 2005 64 OHH NN2 3 ?N H-~f ' YO CH\ 3 0 CH 3 dihydrate
for the preparation of a nedicament fo treatnment of Al zheiner's

Di sease. 12. The use of oH 0
(N)-((S)-2-hydroxy-3-net hyl -butyrylj]-I-(LFal ani\nyt)-(S)-t-
ardi no- 3-net hyl - 2, 3, 4. 5-tetr r -

one of :

o CH, dihydrate
for the preparation of a medicament for the treatment of Alzheimer’s Disease.

12.  The use of (N)-((S)—Z—hydroxy—B—methyl—butyryl)—1—(L—alaninyl);(S)—l—
amino-3—methyl—2,3,4,5—tetrahydro—lH—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:




_CIaihSZ 3, 4, 5 6, 7, or 8 for the preparation of arredlcarrent for the

treat nent of Alzhe| nmer's Disease. 13. The use of

(N-((S)-2- hydroxy 3-met hyl -butyryt)-1-(L-al aninyl)-(9S)-1- 15&{'?? 2095
-methyl -2, 3,4,5-tetrahydro- 1 H 3 -benzazepin-2-one dihydrate: On 0 5 H N
4 N\ N3 HYOCH\ 30 "'"-"dihydrate for the preparation of N
medi canent for the prevent| on of Al zhesner's D sease. 14~ The use of
(N)-((S)-2-hydroxy-3-nmethyl -butyryt)- | -(L-alaninyl)- (S)- 71

am no- 3-neth.yl -2, 3,4, 5-tetrahydro-| H 3-benzazepi n- 2- one di hydrate of any
one of OCIﬂafl mreaufactgre of a rﬁedisament for ug: hdhe whbiprrepitha pragiessfonanfredi canent
for the ventl n of Al zheiner's D sease. 15. The use of

(N)- ((sﬂ" eﬁﬁf’ VeS8 et hyl -butyryl )-1-(L-al aninyl )-(S)-1I -

ai ni no- 3- met hfyl - 2:rBe 43650ft(et)r@w%9didﬂy33 beﬂ@quéammz -@ndagihpydspie: OH H 4
HN\ 2230 3 0cHdilrdrate 17 May 2005 65 for the manufacture of
a nedi c%m’élﬁt}freﬁhm@e? 4a-tetghydeenl -3 ibenzasepineony dhydats opngone af zhei ner

Di

L ar oty £70.4/370.%, of Bl gl g b fiffi et Bt hE e fibicion
-benzazcm‘ijhap&gmwdldﬁyddzmlmee’sﬂ)lmeone of daims 2, 3, 4, 5, 6, 7, or 8

for the manufacture of a_nedi canen for nh|b|t|on f the
progr essi on L Al REPSRST 1 RspRAEShe orys med\{]'&é} ydroxy-3- mCthYP

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



-P. A process for preparing the crystalline (N)-
iyl -
c

S) - 2- hydr oxy- 3- net hyl -
3,4, 5- tetrqu ﬁboé
ris

butyryl)-I-(L-alaninyl)-(S)- |-am no-3-net
i sing crystaﬁ4|2|ng

tl
H 3- benzazepi n-2-one diftydrate of Caim 2,
(N)-((S)-2-hydroxy-3-nethyl -butyryl)- | -

((
21
onp

“(L-al ani nyl) - (S)-I-anino-S-nethyI 2,34, 5-tetrahydro- |

H 3-benzazepin-2-one OHO0 H N, 4 N \' H3) O0OCH\ 30 CH 3 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 - ((S)-2-hydroxy-3-net hyl - butyry
al ani nyt)-(S)-am no- 3-net hyl -2, 3,

OH 04 N?23t4HN CH 3 0 CH cenprising. crystallizing

| - ani no- 3- met hyl - 2, 3, 4, 5-t et rahydr o-
H7/N ?2.3 N\ 0 CH3 as an acid addi tilon salt of an acid selected fromthe

group consisting of di-p-tolyl-T&ta acid, (R -(-)-10-canphorsul fonic
acid, and (D)-(-)-mandelic acid; cou
(S)-t-anino-3-nethy|-2,3,4,5-tetrahydro | 8- beri zazepi n- 2- one:

as an acid addition salt of an acid selected from the group consisting of di-p-tolyl-1L.-
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:



4 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 M
am no- 3-net hyl - 2, 3, 4, 5-t et rahydr o- | H 3- benzazepi n- 2- one; depro?%gPP%g to
give 1-(L-
alaninyt)-(S)-anino-3-nethy|-2,3,4,5-9etrahydro-.IF#S-benzazepin-2-one; and
coupling wth (S)-2-hydroxy-3-nethyﬁ-butyric acid. 20, A protess for
preparing (N)-((S)-2-hydroxy-3-nethyl-butyryl)-1-(L- o
al ani nyl)-(S)-am no-3-nethyl -2, 3,4, 5-tetrahydro-I| H 3- benzazepi n- 2-one: OH
04 2?23 HN O CH3 conprising- crystallizing
I-anino-3-nethy|-2,3,4,5-tetrahydr@-|Fk:-benzazepin-2-one: 17 May 2005 67
4 HN-?, 3) N N CH3 as an acid.addition salt of an acid selected from
the group consisting of di-p-tolyl-L aric acid,
(R -(-)-10-canmphorsul fonic acid, and:(D)-(®)-mandelic acid; coupling the
(S)-I-anino-3-nethy|-2,3,4,5-teﬁfhhyo'o-b‘ 3-benzazepin-2-one: 5 4 H2N ?2
3 NCH3 to a (S)-2-hydroxy-3-nethyl Butykyl)-I-(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
(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.



