; =>?@\BCDEFe3eyl | M rDs"fy6yTyl& WO 02/40451 -1 LACTAM COMPOUND L
PCT/ US01/ 27795 Field of the Invention The present invention rel ates to,t?eh

field of ceutical and organic chemstry and is co tha &7/
T PEFRRERMLN a1 * 7

conpound mhibits (3-amyl oid peptide rel ease and/ or s synthesis. >
Background of the Invention 10 Certain |actans, which inhibit (3-anyloid
peptide rel ease and/or its synthesis, and accordingly, are useful for

treating il i sease, are described in PCT Appli i
PCT/ US97/ ﬁwlﬂﬂmrllmuwwesent i nvention pr ovi des novel crxﬁ%\\\mr\mm\\\\“\MS
((S) - 2- hydr oxygggmet hyl - but yr y1 )palerfdu abaman - (S) - 1-a s
3-nethyl -4,5,6, 7-tetrahydr o- 2H 3- benzazepi n- 2- one di hydrate, B%ﬁp05|t|ons
t hereof , nmethods of using the sane, and processes for naking the sane, and

processes for making internedafaskhengornvEReiepystal line dihydrate of
the 20 present invention is useful for inhibiting (3-anyloid peptide

rel ease and/orTﬁﬁsp@?ﬁ?ﬁésﬁ@yeaﬁdpna€§éﬁ@6ﬁgt9,tg@ Géefldl oifn treating

Al zhei mer ! ' 4 kN ; ; - ;

(8 (S SpTHESRERIcRITRRE groppie) SPeRESEEY: AP LosPORSSHIRE WikR Ayl -4, 5
, 6, 7- t et r abygoondHwddehbennarepisnfZaspeocis vweptiliel @elbbgat kRg/Akzhesmer' s
di sease, there is the need to produce it as pure, stable, and crystalline
formin of¥&thesiful fill exacting pharnaceutical requirenents and
specifications. The novel crystalline dihydrate of this invention has
suitable properties to be 30 conveniently fornulated on a comercial scale
in, for exanple, tablets fBackorpundnehitheatpeentiome process by which the

6 err anyar o B BR ARl Yok FetiRd Batinka g3t BeRELpg T
release and/or its synthesis, and accordingly, are useful
for treating Alzheimer's disease, are described in PCT
Application No. PCT/US97/22986.

The present invention provides novel crystalline (N)-

15 - ((8)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-1l-amino-
3-methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-one dihydrate,
compositions thereof, methods of using the same, and
processes for making the same, and processes for making
intermediates thereof. The crystalline dihydrate of the

20 present invention is useful for inhibiting P-amyloid peptide
release and/or its synthesis, and, accordingly, is useful in
treating Alzheimer's disease.

Since (N)-((8)-2~hydroxy-3-methyl-butyryl)-1-(L-
alaninyl) - (S)-1l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-

25 benzazepin-2-one is useful for treating Alzheimer's disease,
there is the need to produce it as pure, stable, and
crystalline form in order to fulfill exacting pharmaceutical
requirements and specifications. The novel crystalline
dihydrate of this invention has suitable properties to be

30 conveniently formulated on a commercial scale in, for
example, tablets for oral administration.

The process by which the (N)-((8)-2-hydroxy-3-methyl-
butyryl)-1-(L-alaninyl)-(S)-1l-amino-3-methyl-4,5,6,7-

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



WO 02/-40-t51 -2 PCT/USII |/27795 be one which is convenient to operate on
a plant scale. In addition, the product should be in a formthat is readily
filtered,y, Q% h ,dried, and conveniently stored. ° Furthepgpﬁgomﬁq? present
crystalline ydrate has suitable 5 processing and storage propertie

has been di scovered t hat
(N)-((S)-2-hydroxy-3net hyl -butyryl)-1-(L-al aninyl)-(S)-1-am no- 3-net hyl -

, 6, 7t et r ahydr o- 2H 3- benzazepi n- 2-one cafrbe prepared in a di hydrate form
havi ng advant ageous properties and the 10 manufacturing process for the new

form ful f il rlhgrdesi nableHfealiengs tdey gérla% BOve 1%%%%1@‘ the
I nvention This invention prOV|des (N) - &Et hydroxy -met hyl 15

but yryl ) - 8dditaionni wie) prSurtambeolst fet Hyl 24 fore Thetr ity iegd2fly3- benzaze
pi n- 2-one f‘i'l@é‘}re@t € eald 13NN enbedidTeRlen iR 1RF €38Red Nvention provi des

a pharmaceutical composition conprising

(N) ((2 g) , fuﬁme@mrettﬁlﬁ Tingspny )C-‘—’YS(tLa—]écllﬁlmd m}{h)yd(rsg;ell@rﬁ ﬁ@lza#;iehy: |
Iy | rate and a pharnmaceutica
accept abl ?ggﬁ%%n?lgz W?}ﬁ)&%og aspgct s, this i nEentl on is y

directed to a et fhec ﬁmen _rﬂustmd\nerx@d( Sharny | (D d(d@jt—i%élylderloe@s-é—and/ or its
synt hesi s compni 31.0¢, 34T 0 steriing: (13 2%)PAL sk B esdyig 80 Wth an

effective'a

(hD((S)-2{hydEMyﬁﬁb4zH4&Abdnﬁ@zeﬁina%a@tﬁgbmm mﬂjxm@ﬁbfkfaﬁmPQB-netﬂyg-

6, 7-tetr n 2-0n r at I n rti r t
oottt mon T A St TG B AREL o BrSER e bt
Alhzmei ][rer n?.;ﬂjf&@ﬁ?ufﬁ::ﬁ%% ergyd s r@m%mlmrﬁm@ tfmiEipdtsd edde i N need

t her eof wi an ective anm

(N)-((S)- éieri}d%@ﬁsf ﬁj[lﬁ%ﬂﬁﬂb)eﬁ @°%%mni nyl ) - (S) - 1- ani no- 3-net hyl -4, 5

, 6, 7-tetrahydro- 2FL3benzazep|n 2-one di hydrate. The present invention also
prOV|des a method for preventlng or nhlbltlng t he W O112/-4U-to 1 -3
PCT/1JS(11 /2779s progressi oA Aeitdis ' VEdLe conpri si ng

adm ni stering This invention provides (N)-((S)-2-hydroxy-3-methyl-
15 butyryl)-1-(L-alaninyl)-(8)-1l-amino-3-methyl-4,5,6,7-
tetrahydro-2H-3-benzazepin-2-one dihydrate.

In another embodiment, the present invention provides a
pharmaceutical composition comprising (N)-((S)-2-hydroxy-3-
methyl-butyryl)-1-(L-alaninyl) - (S)-1-amino-3-methyl-4,5,6,7-

20 tetrahydro-2H-3-benzazepin-2-one diﬁydrate and a
pharmaceutically acceptable diluent.

In one of its method aspects, this invention is
directed to a method for inhibiting P-amyloid peptide
release and/or its synthesis comprising administering to a

25 patient in need thereof with an effective amount of (N)-
((8)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl) - (S)-1l-amino-
3-methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-one dihydrate.
In a particular method embodiment, the present invention
provides a method for treating Alzheimer's disease

30 comprising administering to a patient in need thereof with
an effective amount of (N)-((S)-2-hydroxy-3-methyl-butyryl)-
1-(L-alaninyl)-(S)~-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3~
benzazepin-2-one dihydrate. The present invention also

provides a method for preventing or inhibiting the



to a patient in need thereof wwth an effective anount of
(N)-((S)-2-hydroxy-3-nethyl -butyryl)-1-(L-al ani nyl)-(S)-21am no-3-nethyl-4,5
,6,7-tetRgﬁmg&ngH—S-benzazepin-2-one 5 di hydrate. That i§CTﬁgﬁﬂﬁﬁgsent
i nvention provides for the use of )
(N)-((S)-2-hydroxy-3-nethyl -butyryl)-1-(L-al aninyl)-(S)-1am no-3-nethyl-4,5
, 6, 7-tetrahydro- 2H 3-benzazepi n- 2-one di hydrate for the manufacture of a
medi canent for inhibiting 10 (3-anyl oiBpeptide rel ease and/or its
synthesis, including the treating of Al zheiner' disease. |In another

enbodi rren%rbair@sgwﬁnbkomahgm@%s 53 dR5R688S chbAbriBKhBYadministering
(N)-((S)- -hydroxy-3-nethyl-butﬁryl)-l-(LaIanlnyI)-(S -1-am no-3-nethyl-4,5
, 6, 7-t et r ARy dr BAREHEBES 1beReafe FRET2OENW1ERh Y8 SEESCEAVSE PRPUBRROPKer

enbodi ment yf hi g gh D¥eRL PR P eVEdeR 8 -BLeGeSIFS 1L Q. -aRKL G ct aFEy -

i ncl udi ng

(N) - ((S) - 2miipdr3xyp8thyi kgl Shatyryerrahydrat-3H-dybpnggyepiannons- net hyl 4, 5,
6,75tetraBgﬂga—%t%S-benzazepin-2-one and processes for 20 naking

i nt 8r medi ate< tReréfor. DETAI LED DESCRI PTION OF THE | NVENTI ON As used
herein, the teftbésowthayerekentedanvegsiondpcateédes25oThéheense” eé" or

" ti i . f t t ich ti , E1, i
i oxcess (-4 ThY e aPeaepSoch A BHe YT LY o ST YT e by 1 ne-
equat i on amikhd-3-m2rhy1CE] 5+ 662)- tetxrah@d¥o=28e 3 -Aenzazeplih-Rronwe i n t he

t, ti i b t i by 3Q. il l.ect, h [
2nd by chPREVSFBER ST HOC BRBBIRIE BF o PyAVIYGENERS, GOF . “RBFERRI%ehe
Cahn- Prel pgalaehd depi-gnat ieneagk GRY/oandt6Shynandstihe dgshgrahiyons of L-
and D- for stereochem stry WO U2/ .~U. Isl -4 ¥CT/U801/27795 relative to

t he i somerdeofrgbydagalodeddedmenised segseef er to specific isonmers. The
pr esent invent&%nagr

ide ; Co : -
(0 (S 2- hydP o RaRieR, EROCIFSRY. EE APYSPEIFR: PEPVLSSH RoPEoRSERyl - 4. 5
, 6,7 5 t etfoahydkdngH-(BH ben B3 z&piyd2-oonye- 3dint@ydydt-du tame i) i Ipdit-i cul ar, a
crystallin ; P T _ _ _a_a_
(N - ((S) - ZIRPAPEH) 4 St Baey Ay Re YA e Ba S Iy e BV 872E5 33, et hyl - 4, 5
, 6,15 et r albeazaz2idi d-Remzar efiihydaare di hydrate. A nunber of nethods are
avai |l abl e to charact.eri ze crystall.ine forms af organic _co unds. For
exanpl e net hodgr’i i IlsH'e WY eﬁFﬁDQ&lghe%i S a0 ey Px %l%ﬁ’s a
processes for making lactams, including (N)-((S)-2-hydroxy-
3-methyl-butyryl)-1- (L-alaninyl) - (S)-1l-amino-3-methyl-
4,5,6,7-tetrahydro-2H-3-benzazepin-2-one and processes for

20 making intermediates therefor.

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the terms below have the meanings
indicated:

25 The term “ee” or “enantiomeric excess” refers to the
percent by which one enantiomer, E;, is in excess in a
mixture of both enantiomers (E; + E,;), as calculated by the
equation ((E; - E;) + (BE1 + Ez)) x 100% = ee. As is well
known in the art, enatiomeric excess can be determined by

30 capillary electrophoresis and by chiral HPLC of the
compounds or derivatives thereof.

~Herein, the Cahn-Prelog-Ingold designations of (R)- and

(S)- and the designations of L- and D- for stereochemistry



state NMR spectronetry, infra-red spectroscopy, and X-ray powder
diffraction. Anong these X-ray powder diffraction and solid state NMR

spect r osGEBY),35&;, very useful for 15 identifying and distiﬂgﬂhgn%ﬁgﬁbetmeen
crystalline %orr‘rs. X-ray powder diffraction analysis were perforned as

follows. Either with or without lightly grinding the sanple with an agate
nortar and pestle, the sanple is | oaded into a sanple holder for the X-ray
powder diffraction nmeasurenent. 20 The%ray powder diffraction patterns
were neasured using a Sienens D5000 X-ray powder diffractoneter equi pped

Wi th a Cukeghi)iveodbCeneehilsomeksd4256A) cepanakaddat 288 k¥eando4@emBrusi ng
di vergence slit size of 1 mm receiving slit of "1 nm and detector slit of
0.1 mMm Eé@h5§@ﬁﬁﬁécw&§0§@5ﬁned between 4 25 and 35 (26) with a step size

of 0.02 and a MY BHBSIEAN ihAketAbn3 RGP (Pal@ i S 2e el eskedsusi ng a
Kevex solidstate silicon lithiumdetector. Optinally, a silicoh standard is
run routi feithvilobgfheely 1t d - dsterlamdmy 1a - (G mdnamipe-Bsmashly 1k down 6 -t he
crystall ogr rt. thats,_ r any -gi.v I M .the relative

i nt ?nsi ti gse%gjr%éygteggk 2\?\?1 ttgse%gfazte%endir}f forg'éacﬁqg%rd%%tat%s' %glsm\}gry due to a
nunber of Peadtiondar, nel wdivsgalie nef f(@0t-d (&) —Bréfysimosy -8rmerthatli-on and/ or

particle sj ere the.eff. _ofs\prefer.red.orj tio nd/ or particle
size are %Pé gﬁﬁﬁ Beéé‘%ﬁ%BQéﬁ@cgéﬁ ﬁc?%ﬁE%&Fz??%@&i 4V%f§hgities may be
al tered, mattrishe doivaacBehesizdac apaak-2'-opes idihgdsagfe .t he pol ynor ph are
unchanged. See, e.q., The United States Pharmacopoei a #24, National

Formul ary #19, ® g&?%‘f§h§@ﬁ§ﬁés f&&b?%@ﬁ%ﬁgiﬁ %& G L3S&EF 6N ni ni ze

i ntlensi t y cegrdtatlildhe ffardshe Peakaniie ronipoahidef. sewe ekanpaedi f fract ogram
di scl osed herein. .However,_.i rinding signi.ficantly .altered the

i £ 11 act odIEEHCE drands o dhefhiatns et as fa Bierive. SPed « he

di f f r act ogrtaiveo NMRh &gt r@udt r3a e rehadd she il ddsedy , Ganddkrgayas done
in a smll agate ar and pestle. The nortar was hel d during.the grinding
and | ght BEFBEEL o NS gt -od AT 558 e T o558 (1o SRES 16t ai ned i n
28 val ues e eAdld igHARS INMRe St ddiR IS a R eEmeRiseat woes (relative 15
intensities greater than, 200) were neasured using a doubl ederivative peak

pi i ng mECFRELIACEE Aty SEiRg Wrdsast Detmann Grvissadilied e -
crystalline X-ray powder diffraction analysis were performed as
(N)-((S)-2-hydroxy-3-nethyl -butyryl)-~.-(Lalaninyl)-(S)-1-am no-3-nethyl -4,
5,6, 7-tetr -2 HES T th evizdy e eithone diltlgpdrlat grdmalias &biez 6@mpyj e he
X-ray powderelif A Ot pALLINR idbstal € the Whingh d 1§ ?]Lotar&%dzgn\é%l yes and
relative intensities (10/1100) greater than 200, measured for an unground
sanpl e anddurle difsiresan tidre X-aray rewdarutds fofacddiond imeg sawemesitng t he

metpdol oGy, L1886 PR AREVEE MY I KR il RV e medMRRR rdgSla
Siemens D5000 X-ray powder diffractometer equipped with a
CuKg source (A = 1.54056A) operated at 50 kV and 40 mA using

divergence slit size of 1 mm, receiving slit of 1 mm, and
detector slit of 0.1 mm. Each sample was scanned between 4°

25 and 35° (20) with a step size of 0.02° and a maximum scan
rate of 3 sec/step. Data is collected using a Kevex solid-
state silicon lithium detector. Optimally, a silicon
standard is run routinely to check the instrument alignment.

It is well known in the crystallography art that, for

30 any given crystal form, the relative intensities and peak
widths of the diffraction peaks may vary due to a number of
factors, including the effects of preferred orientation
and/or particle size. Where the effects of preferred

orientation and/or particle size are present, peak



6 Table 1 PCT/USQL/277~)s unground5 mn grindingl0 mn grindi ng2e
Ylo/lluu(o)2e ()lo/lloo('o0)2e

)l o/l uoga 1008. 34987. 68. 36788. 712__. 43351. 412. 4297 1.613. 24
o SR O 3 saeio0ie. 352100 16. 85828. 516. SESEUS PR

. 22427.919. 23347. 819. 2452 _

20.49 5 27.520.4844. 420. 6338. 820. 6444320. 60148. 922. 25419. 522. 04521. 622. 632
7.622. 65434, 924, 38826. 423. 38819. 724. 38728. 227. 7441922. 23721.2 r The
intensities of the sanples ground for 5 and 10 m nutes are nore

represent atipe afc itdie niliyf T @it Bt LRI tha\Relg RAldMRIS AW KTade to
mnimze the effects of preferred orientation and/or particle size. It

shoul d al ¥OHEIETe P Hate HRd YEiRR Srsgemshanei®d un déd unt¥ds are

Iliost ed inghited At esTBibrnd SURREHE ¥ oW, eRAEIRAMRERIELAHige of (N)
((S) - 2- hy gy 338844 utdd0p.) - 1- (L- al ani nyl ) - (S)-1-ani no3-nethyl -4,5,6, 7
-t etg ahydr 0- 2H-3- -2 di ; I e -ray
di ffS: action paﬁé&?lﬁ%zggs{:a uegi;%t?siﬂr%ﬂ (e%%&&%%iv%%lﬁag&ﬁg% ?eé)eff((s as
descri bed tihe Talslke intensd tiesparkt isculeao halianglid reaccatrag 3B, sclosAS] 15

15. 34, 109. .20.5 .63 e . ti.cul.ads.l j t 8.36,

12. 43, or %@éﬁ‘ pg!&“gvéﬁzlgs%% %&‘%%51%@61%#}% %qé%rpe?%% 12. 43, and

15. 34; or Gtf @G ogkamdr H.t3ks Th22ry20a880 irendt20.e6Df Ehyes teainid Ireg
-((S)-2-hydr, -3 hyl - but yr -1-(L20

b ny ! ) A PR B R G o Yok Miiekannd. SoARLe SRR 2- one

di yddr at e used .al Sxribeliclamact elomeed by Sodald sogite MR tspecnd sRamle Sol i d

state 13C_chem cal WO Q2/-~0~51 -7 PCT/L1S(L1/ 27795 shi.fts reflect not

only the eeérlﬂr}l'arst"‘ﬁfcgtﬁ]éi SHHRY fihs S n@ctaﬁﬁiﬁi]clgé’rﬁliﬂr@rﬁ%’rﬁe of the

mol ecul e iwad kepdriyat alo 3@ ighsatlat.e NVR (13C) anal ysis can be carried out

using 13C Cross polarization/ magic angle spinning (CP/MAS). NWR 5
(solid-state NWARad FSSNNR)ONs e o baemedbiraidfe yalsiasg aadvamsiadn Unity 400
MHz spectr. . | I f f_ 10 : , equi pped
wth a cor%p et gls%%e%?dargg:ekgésgfoysc% érr{egﬁéjgﬁn&%%qﬁ%e.

Acdihi siti ombyrarsdrtetesy gnesrteerartham| s wedle mestsorad fusipg se deutille-10 4. 0

us, contage LIk b JBix R A& AFRRIHILN time 55, MAS
Accordingly, the present invention is directed to
crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)-(S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3~
20 benzazepin-2-one dihydrate characterized by the X-ray powder
diffraction patterns in Table 1, which lists the 20 wvalues
and relative intensities (I_/I,,) greater than 20%, measured
for an unground sample and for a samples after 5 and 10

minutes of grinding and using the methodology described

25 above with CuK, radiation:



frequency 7.0 kHz, spectral wdth 50 kHz, and acquisition tinme 50 ns.

Chem cal shifts were referenced to the nethyl group of external
hexamet hy$BenzagnRe (8 = 17.3 ppm, that is, by sanple replg SHRM M4
hexamnet hy%benzene 15 Chemi cal shift data for (N - ( (S EF/IRH2Ms

- 2- hydr oxy- 3-net hyl butyryl )-1-(L-al aninyl)-(S)-1-am no-3-nmethyl-4,5,6, 7tetr
ahydr o- 2H 3- benzazepi n- 2- one di hydrate %based on the peak assignnents,

bel ow) are shown in Table 2. WO (12/=PT~jl -g OHO._ ~H 19 18 16 N 14
1~ 13 20 O GrH3 22 PCT/US(11/27795 11 N CH3 21 SiteSolution in
DVMSODi hydrate (solid)2, 13, 16169.27, T&ble3,1 172.891609. 9* 174. 1%,

11 1451 /17 7246 O £ QAJQA 1/11’2/1 Q*E 6124
)

071277499 7128, bs130 8N S5 I 32-13§ibm§6i9ﬁ§ﬁ§

125. 99124, 0712721%499 9. 128
31.2931. 11775. p975./619.1,20%) 221 49 99) 18.B61,,105)131626" (o2 1. [AT_ 2L, (3]

176. 7*3,

1

34.18 3

9. 38,361

100

8.349

87.6

8.367

88.7

12.433

51.4

12.429

78.5

12.424

91.6

13.24

27.9

13.254

30.4

15.344

49.8

15.336

100

15.352

100

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.

22.254

. 19.5

22.045

21.

22.63

27.6

22.654

34.

24.388

26.4

23.388

19.

24.387

[\)\'IKOOWKO

28.

27.744

19

22.237

21.2

The intensities of the samples ground for 5 and 10
minutes are more representative of the diffraction pattern
5 where attempts were made to minimize the effects of
It should also
be noted that the computer-generated, unrounded numbers are
listed in this table.
Thus,

preferred orientation and/or particle size.

a properly prepared sample crystalline of

((S)-2-hydroxy-3-methyl-butyryl)-1-

(N) -
10 (L-alaninyl)-(S)-l-amino-
3-methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-one dihydrate
may be characterized by X-ray diffraction pattern in 20

values using CuKy radiation having peaks as described in
Table 1, and in particular having a peak at 8.36, 12.43,
15.34, 19.22, 20.50, or 20.63; more particularly having a
peak at 8.36, 12.43, or 15.34; peaks at 8.36 and 12.43; 8.36
and 15.34; 8.36, 12.43, and 15.34; or at 8.36, 12.43, 15.34,
19.22, 20.50, and 20.63. _

Crystalline (N)-((8)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)-(S)-l-amino-3-methyl-4,5,6, 7-tetrahydro-2H-3-

15

20

benzazepin-2-one dihydrate may also be characterized by

solid state NMR spectroscopy. Solid state 3¢ chemical



Asterisks (*) denote peaks appearing in the interrupted 5 decoupling
spectrum Thus, crystalline

(N) - ((S)- - Y- 3- met hyl -butyryl) 1- (L-al aninyl)-(S)--1 t hyl -
5,6, 7- tetraﬂéaro 2H 3benzazepi n- 2- one di hydrate nmay be chgﬁggﬁgV?ggg b
solid state ' 3C nucl ear magnetic resonance having chem cal shift 10 (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; nore particularly, 75.6, 35.3,
21.4, or 16.6; any two of 75.6, 35.3, 21.4, and 16.6; 75.6, 35.3, 21.4, and
16.6; or a&hifts Tefllebtl nckbSDdrdy ki 9nol]s3;411&.r ]s&?aibtuﬂr%? & bt BA&®,

124. 0, 75&3} 46.9, 35.3, 31.1, 2 , not her e odinent
this inve eor?J]r?rCJ‘\ﬁOJ’ésc §nﬁfr3d7(,°é’§%enftoro en ecule ln the crysta

(N) - ((S) - 2- hydrgmayi-B gﬁ%lﬁ@'m«ﬁvtwdi)aﬁaﬂn@i@%&b{'ﬂe(c@rﬂz@cﬂﬂ&%%é‘ﬁi@w 4,5
, 6, 7-tetrahydro- 2H 3benzazepi n- 2-one di hydrate conprisin crystaII|2|ng (hb
20 ((S)-2- I’{i&%ﬁﬁ RHSHAAHHRY/MAGLCL -ndlE SRiaping 3 )C-Pllg%ﬁ

02/ -510- 483—(5‘&1@@&%@%@31&5 SSNMR) spectra were obtained using a
3-nmethyl-4,5,6, 7-tetrahydro-2H 3- benzazepl n- 2-one from aqueous sol vents

under Cond’iatli% Wﬁté’h Qap/giz spectrometer operating at a carbon
(N)-((S)- fﬂeé&@ﬁe%ﬁdfetlmﬁ S84 Wi ) -ebdilogd BREMPH o (RSpl-ad Redmet hyl -4, .5

, 6, . 7-tetrahydro-2H 3-benzazepi n-2-one dihydrate. 5 Theé precise conditions
under whi @fg:cessory and Varian 7 mm VT CP/ S probe Acquisition

S 3- net hyl - but 1- I 1- thyl 4,5,
53N)7 'Et(atZa e%% _m; %.Zaétb:'lrg% C)n"ve‘s'di(Ir-195ff&r %{}'8@% S)E) ura'nﬁﬁ Hégéﬁgl riycal |y
detgy m nedy angyd t dsh QY PRORSIBIER ol P UYRST 10 @Lfn{éo%s hiyify have
been found to be 10 suitable in pract’ice. Thus, for exanple,

(N) - (( S) - Zunairenay 3t fethid buansainall WidtH & A2~ (@8)3 Boaind-tdaret hyl -

cr6yZE g.][:’?}z.l:ajtl on unfefeg%lﬂ%ﬁ%%leé Condéjtl OnSalIe%é%{ij | gzarl Ol’lqz1¥rl om a

sol ution grbwgl W YeRge#reCh kit tHel Kt e | @ ed 1tq 3b@>pm t,hichathe sscope
of the present process. In particular, the dihydrate of the present
i nvent i on RArrHP IR SRR RFHERY et IR RIRZ8NRqueous sol vent. An

suitmbl e sol venthdnsi @il dhatt | datGapadd e(f - cat-a My 38, -siinldtgyant wat er,
at the concentrations used, to formthe present dihydrate. Pref erred

sol vent s &Y RoDe khit- %Jraé'“v@f]e)r i# soh Al nedmetdivlcd o - Tower  al cohol s
(like mnet Wah;ﬁd S opanie Sﬂ}gﬁdfat?é" ottt geatnitrile.

In practice as been found t hat aqueou acetone is preferred. For a
gi ven aqueRRik su3SAgRmMenEs arkRkWbfaymt ehowrs cn \iablaicbend on the rel ative
solubility of

(N)-((S)-2-hydroxy-3-nethyl -butyryl)-1-(L-al ani nyl)-(S)1-am no- 3-net hyl -

, 6, 7-tetrahydro- 2H 3- benzazepi n-2-one in the solvent conpared to water and
whet her a crystallization



30 or slurrying technique is used. A crystallization is generally carried
out by dissol ving,

(N)-((S)-2- Qxy-3-nmethyl -butyryl)-1-(Lal aninyl)-(S)-1-anine-3-pet hyl -4, 5
, 6, 7-tet réﬁ%g{’){’él—k 3 benzazepi n-2-one in an aqueous sol veﬁ&@gﬁﬁyﬁ%n
allowng the WD 02/~I1~S1 PCT/USO1/27715 -10 solution to cool, with or

w thout the addition of nore water, to give a solid. Typically, the
crystallization is carried out at initi&t tenperatures of about 40C to
reflux tenperature of the sel ected aqueous solvent. The mi xture is 5 then
cooled to give the crystalline dihydrate. Seedi ng may be advant ageous.

tenperature to about -20C. 10 In still another|enbodinment this invention

provi des a processes for nmakOhg | actans, ©ncl > 10
(N)-((S)-2-hydroxy3-nethyI-bétyrthil-(L~ | ani ny \- am no- 3- net hyl 4, 5,
6, 7-t et rahydr o- 2H 3- hgrzazepk d ocess pki ng i nternedi at es
therefor. 15 More specifi n oner Ne~eNpodi ment, the present

i nvention provides a procgss fof| making | actHms o ofNjula | v x, x2 0/ H
NR NHNOR2Ra formy gein ZyRL is al , alkenyl, al kynyl,
cycl oal kyl, cycl oal kenyl substituted:glkyl, sub®t i t ut e®tyl kenyl ,
substituted al kynyl, substituted cycl oal kyl, substituteed cycl oal kenyl,
aryl, heteroaryl and heterocyclic; R2 is alkyl, substituted al kyl, al kenyl,
substituted 25 al kenyl, al kynyl, substituted al kynyl, cycloal kyl, aryl,

heteroaryl afid NgLecocyql1C, R3gbsubi&ul., XL 1p Nydr pgRparAyar oxy pr
fluoro, WO| 02/ -111.1t5] in DMSO (so0lid)
2, 13, 16 1169.27, 171.73, 172.89/169.9*,174.1*,176.7%*
3, 11, 14 51.45, 47.05, 47.72 46.9, 51.3
4 134.14 134.8*
5, 6 124,18, 125.99 124.0
7 127.19 127.9, 128.9
8 130.38 132.1
9 135.32° 136.9*
10, 18 30.73, 31.29 31.1
17 75.01 75.6
19, 20, 22 15.99, 18.66, 19.13 16.6*, 21.4%*
21 34.18 35.3%*

Asterisks (*) denote peaks appearing in the interrupted
5 decoupling spectrum.

Thus, crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-
1-(L-alaninyl)-(8)~1l-amino-3-methyl-4,5,6,7~-tetrahydro-2H-3-
benzazepin-2-one dihydrate may be characterized by solid
state “C nuclear magnetic resonance having chemical shift

10 (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 16.6; ény 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,

15 128.9, 124.0, 75.6, 51.3, 46.9, 35.3, 31.1, 21.4, and 16.6.

In another embodiment this invention provides a process
for making (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)-(S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3~
benzazepin-2-one dihydrate comprising crystallizing (N)-

20 ((S) -2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-1l-amino-



-11 PCT/US111/ 27795 X2 is hydrogen, hydroxy or fluoro, or X1 and X2
together forman oxo group; and Vis from1l to 3 groups independently

selected,@hgg%hg? group consi sting of hydrogen, hydroxy,aﬁéi&§?€§%&pxy,

al kyl, 5 uted al kyl, al koxy, substituted al koxy,

substituted al kenyl, al kynyl, substituted al kynyl, am no, am noacyl,

al karyl, aryl, aryloxy, carboxyl, carboxylal kyl, cyano, halo, nitro,

het eroaryl, thioal koxy, substituted thi®al koxy, and trihal omethyl; 10
conprising: (al) resolution of a lactamof fornula (4) V (4) wherein R3 and

v are as despidhad dof dhe CATRONG Ol QLB doeddh ARG 392

crystallization of its by 15 fracCtional crystallization of its

di benzoy| BaREatse soIRENtS] ouekarp isomsiilthemsc vwadicd vared d DN (= () (Steddel i ¢ aci d
salts to g MR, 108, f ha1(10)_ : (b)) LQURI Wi-t h an
appropri at aﬁ?%%gprotglgégmgﬁ?ﬁg)z& gg?éMgéﬁg%?ﬂulgﬁtﬁéa%g BHRQ-C(O)-A
wher ei n Rmnetdyds 4def,ion dd tedrr atiysl reomiiodnd enfz efzemmim-& Horen dliAyidsadre .

Ol 00 0 e A Mt B e (G- 1, |
H N P9/ H3NmRtHylrbuty@yR3 RCVILUSABNAZZAS - (S) ~1-amino-3-methyl-
4,5,6,7-tetrahydro-2H-3-benzazepin-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
10 suitable in practice.

Thus, for example, (N)-((8)-2-hydroxy-3-methyl-
butyryl)-1-(L-alaninyl)-(S)-l-amino-3-methyl-4,5,6,7-
tetrahydro-2H-3-benzazepin-2-one dihydrate may be prepared
by crystallization under controlled conditions.

15 Crystallization from a solution and slurrying techniques are
contemplated to be within the scope of the present process.
In particular, the dihydrate of the present invention can be
prepared by crystallization from an aqueous solvent. An
suitable solvent is one that is capable of containing

20 sufficient water, at the concentrations used, to form the
present dihydrate. Preferred solvents are those that are
water miscible, such as acetone, lower alcohols (like
methanol, ethanol, and isopropanol), acetic acid, and
acetonitrile. In practice, it has been found that aqueous

25 acetone is preferred. For a given aqueous solvent the
amount of water used will depend on the relative solubility
of (N)-((8)-2-hydroxy-3-methyl-butvryl)-1-(L-alaninyl)-(S)-
l-amino-3-methyl-4,5,6,7-tetrahydro~2H-3-benzazepin-2-one in
the solvent compared to water and whether a crystallization

30 or slurrying technique is used.

A crystallization is generally carried out by.
dissolving, (N)-{((S)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)-(S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-

benzazepin-2-one in an aqueous solvent and then allowing the



(c) deprotection of a compound of formula (11) to give a conmpound of
formula (12); and v o ZN NH N Rz (12) o R3 5 (d) coupling a conpound of
formula ( M. [.h an appropriate conmpound of fornula RLCX]1X?2- wherein
R, X1, a&?%’}é?e as described for the conpound of for rru?jé%lugélﬁ 7},5\1 is an
activating group, for exanple -OH, -Br, or -Cl; or (a2) coupling a conpound
of fornmula (10) with a 10 conpound of the fornmul a RICX1X2-C (O NH CHR2-C
(O -Awherein R , R, X1, and X2 ar€.0as defined for the conmpound of
formula | and Ais an activating group, for exanmple -CH, -Br, or -d. As
used her eighy i@t el OW:iay @4l B JiRan Ladindigeatady Al kyl " refers
to nonoval ent al kyl groups preferably having from 110 10 carbon atonms and
nore pref eedsty to givea s iat.onSyphviad tver rolies cawepsililfiizedt oy grsoups

such as ' [ ,_.n-:0r: l., J.SO- -butyl .. i,50-butyl 20 hexyl,
and the %ggleﬁtg@ﬁerar%n ';&%%Itke;r %e%a%ess {}) ober%lDB/noouvtaI%%thg:ﬂzﬁeng c})cups

pr ef er abl yempenaguneomfl the 4edadicad aaweusTolvweertm | Thex enipltivfrieed sby
gr owps su S { ) l] - - CT/ 277 ropyl,
i soi{%r opylct?le?ll- 15;116?)3}1% itgofdt}ﬁ}teylt{hesg\gglostﬁi, IJaen?iiéitjnélr _ %:w lé%%%%’t ?\%ﬁ’fed

al kyl " refsr SAEIERIARAE - gt ermiaivetdls wrofs el zh tien Godartien dtsons,
havi ng frem@oh dd s3 cwr1SHPS i @yt AN RS RT 3l Yook @oh thyents,

;
selected fromthe group consisting of al koxy, substituted al koxy,

cycl oal kKylCO @k tH (EBIPLPAWRAKAL 2BYRIEE Kemperadus| itutedeudycl oal kenyl |
acyl, acyl_amepo, acyl oxy, am no, am noacyl, am noacyl oxy, cyano, hal ogen,
hydr oxyl , carboxyl, 10 keto, thioketo, carboxylal kyl, thiol, thioal koxy,
subBstituted thilgalskexdyl, sayqheraraplmdimandt duar yilnvendtiam andvi

I e e s kﬁ’ﬂffcﬁw S g e

-S02- aryl 3-methyl-butyryl)-1-(L-alaninyl) - (S)-1-amino-3-methyl-

4,5,6,7-tetrahydro-2H-3-benzazepin-2-one and processes for
making intermediates therefor.
15 More specifically, in one process embodiment, the

present invention provides a process for making lactams of

v
X1 X2 o
H
N
H N
o) R \
2 O Rs

formula I

formula I

wherein
20 R; is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, substituted alkyl, substituted alkenyl,
substituted alkynyl, substituted cycloalkyl, substituted
cycloalkenyl, aryl, heterocaryl and heterocyclic;
R is alkyl, substituted alkyl, alkenyl, substituted
25 alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl,
heterocaryl and heterocyclic;
Ry is alkyl, _
X; is hydrogen, hydroxy or fluoro,



15 S02- heteroaryl, ~and nono- and di-al kyl am no, nono-- and di (substituted
al kyl )am no, nono- and di-arylam no, nono- and di-heteroarylam no, nono-
and di-h r ic amno, and unsynmetric di-substituted ! Vi ng
differ en?wgd)géi{ﬂl uents selected fromal kyl, substituted argyllﬁ,gﬁlzzr@ 5, 20

het eroaryl and heterocyclic. "Al kylene" refers to dival ent al kyl ene groups
preferably having from1 to 10 carbon atons and nore preferably 1 to 6
carbon atons. This termis exenplifi edll%y groups such as nethyl ene (-CH2-),
et hyl ene (-CH2CH2-), the 25 propylene isoners ( e. g . , -CH2ZCH2CH2- and
-CH ( CH3 ) CHZ, )sanddtBgehi kBydrSupsbit atedral kykene" refers to an

al kyl ene group, preferably of from1l to 10 carbon atons, having from1l to 3
substituents s&hedPed®s s theyr LR i HPH &%bxy, 30 substituted

al koxy, acyl, gcylsafrag 196 OXYroaPsNAndpcneReyhy aelReaey @¥¥m enano,
hal ogen, hydroxyl, carboxyl, keto, thioketo, carboxylalkyl, thiol
t hi oal kox ¥ SELSOPEdEd NohCSalWeRP I &y Ny Feryr 02yl REVEPEYY cPLEY it r o,
and 5Mono- «aRE tqitudldy A0, TRy, AR 1 tuMR0 81 KOxISL a1kénPeT/ USO
1/2779a (substituted al kyl)am no, "nono- and di-arylam no, nono- and
di - het er o&Ps&AitHG edmeddenyidd GlLwaydrn oepdisitd tarriedo a livaydns pRiBEOr i C
di - substi Iines, 1hav L fer ti sel
al kyl , - subst ?l?)&??&'al%k%w;?y%ﬁé 'hgltrygrlo%gérgfﬂ %ﬁ%ﬁ%}ér g%%ﬁ%gl%?ﬁyl,
Addi t i onalcyynosudialoubstiitngt, e dredlekyplaend. , greddps Likeetvudeubists suiedr e 2
substi tue al r- re fused to formone or nore
cycl oal kylr%?ﬁé)%%kfogﬁét g&@c%cr}lqi}%l%ﬁ%heper’oar yl groups fused to the al kyl ene
gr d¥p. Preferaldopmsuictifaused cycl oal kyl groups 10 contain from1l to 3 fused
ring structures._,"A |l ene” r rs_t IV l.kenyl.ene groups
preferably havi(r?&)f rlJc%m utecol%f’o O?a%b?r?c%tagnrrg%la%tr@rlg Br%f erably 2 to 6
carbon atons. This termis exenplifi®d by groups such as ethenyl ene
(-CH=CH), the propenylene isomners 1 g., -CH2CH=CH and - C(CH3)=CH)
and the |ike. "Substituted al kenyl eng ers to an al kenyl ene group,
preferably of from2 to 10 carbon at Ong aying from1l1l to 3 substituents

; substituted al koxy, acyl,

sel ected fromthe group consisting of

acyl am no, acyl oxy, am no, 20 am naa ¥Ynoacyl oxy, cyano, hal ogen,
hydr oxyl , carboxyl, keto, thioketo, ox al kyl, thiol, thioalkoxy,
substituted thioal koxy, aryl, heteroargl, heterocyclic, nitro, and nono-

and di -al kyl am no, nono- and di (substitut@d al kyl)am no, nono- and

di -arylam no, nmono- and 25 di-heteroaryl am no, nono- and di-heterocyclic
am no, and unsyheseic Rii agdb¥t bret 8¢ desassbrdviiny dhef epmnousdbefit uents
selected f I , j Lot al ryl er gar; het er ocyclic.
Addi ti onalqoy, Lgiﬁ—%#'su sﬁéuc{% alkyc#%}nsetagir%uzp?sﬂ?tﬁlcloﬁgq g:ne where 2
suldst i t uerfiraddriarizel v Had ldrma tgraup farie f @idenzeylidemtoweeor (Rord -

cycl oal kyly, a1y, :ng i . et |_ 4ar,al t | kyl ene
gr oup. "Al)ka:tﬁ{llqlam e e%%c%&ilglg?{le&n’e-agﬁzﬁ%r oe' s%%%éiegﬁa Iafqr?ta\r/él%r%sf rom1l
to 8 carbad atiorss & rcangwlk\ydfenmpilet y(ldnhd WO 02/ ~O-S1 - 15

V

H,N
N

\
0 Ry
(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, for example -OH, -Br, or -Cl, and Pg is an amine

protecting group to give a compound of formula (11)



PCT/ US111 /2779a from6 to 10 carbon atons in the aryl noiety. Such al karyl
groups are exenplified by benzyl, phenethyl and the |ike. "Al koxy" refers
to the gr "alkyl-O". Preferred al koxy-.groups include f

exanpl e, g@ﬁﬁ@@%& et hoxy, 5 n-propoxy, isSo-propoxy, n-but8§€¥mF§¥ngutoxy,
sec- but oxy, n-pentoxy, n-hexoxy, 1,2-dinethylbutoxy, and the |iKke.
"Substituted al koxy" refers to the group "substituted al kyl-O" where
substituted alkyl is as defined above."22Al kyl al koxy" refers to the group
"-al kyl ene-0-al kyl™ 10 which includes by way of exanple, nethyl enenethoxy (
-CH20CH3 ) , ethyl enenethoxy { -CH2CH20CH3 ) , n-propyl ene-i sopropoxy (
-CH2CH2CH20CH { CH3 ) 2 ) , nethylene-t-butoxy { -CH-0-C ( CH3 ) 3 ) and
the like . "Al kylthioal koxy" refers to t ¢ grqup "-al kyl ene-S15 al kyl "

whi ch includes by way of exanple, nethyl engethienet hoxy (- CH2SCHI),

et hyl enet hi onet hoxy (-CH2CH2SCH3)4 , n{[pr opy hi 0-i so- propoxy (
-CH2CH2CH2SCH ( CH3 ) 2 ) nq%h91 L. Qe butoxy ( -CH2SC ( CH3 ) 3 ) and
the like. 20 "Al kenyl" refers fo al kenylH groypsypreferably having from2 to
10 carbon atons and nore preferabl ¢, 2 ?1F 4/

darb@p atonms and having at | east
1 and preferably from 1-2 sites of al kenyl Unsatdration. Preferred al kenyl
groups include @hhemtrdcddtEiGR)of Nt ARBBHA (CHAZRER) (11)SaPr@ranyl 2 5
(-C( CH3) =CH2 )., and the like . "Substituted al kenyl" refers to an

al kenyl grofPTROWE i Hed ABBYVE nahd)ng d1%m 1 to 3 substituents sel ected
fromthe group consisting of al koxy, subsgtituted al koxy, acyl, acylam no,
acyl oxy, am no, am noacyl, am noacyl oxy, X¥ago, 30 hal ogen, hydroxyl,

car boxyl, keto, thioketo, carboxyl al kyl, dl , thioal koxy, substituted

t hi oal koxy, aryl, heteroaryl, heterogycl ity o, -SO alkyl,

-SO substituted al kyl, -SQaryl, -SO hleterop - S02- al kyl ,
-S02-substituted al kyl, WO 02N . )S01127795 - SO2-aryl ,

- S02- heteroaryl, and nono- and di - al kyltm pno- and di - (substituted

al kyl ) am no, nono- and di aryl am n®, nggg #Hd d - het er oaryl am no, nono- and
di heterocyclicmam no., and unsymetri ?- ubsti*tuted am nes 5 having

di fferent substiduedsBoied bl AM@! &/l forsmbsd | fl@ﬁdﬂi&h’hﬁn aryl,

het eroaryl and heterocyclic. "A kynyl" refers to al kynyl groups preferably
havi ng fr GIREXIRYF YaF & HFPRPHORL dirrwbre Plendr=Zhiq) & whegedar Bon Ztons

and havi ng, & teasle hardRralRiRlor theMcbmdotine®® Offolfuakknyha a,
unsaturation. Breferred al kynyl groups include ethynyl (-CH=CHZ), propargyl

(- CHz C=CH)1arfn tafeEivadel ng SipRdR + Ed xfaamye "—Qief erBr + eram @l kyawy| group
as (a2) coupling a compound of formula (10) with a

10 compound of the formula R;CX;X,-C(0)NH-CHR,;-C(0)-A wherein
Ri, Rz, X;, 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 meanings
15 indicated:
"Alkyl" refers to monovalent alkyl 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
methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, n-
20 hexyl, and the like.
The term "C;-C; alkyl" refers to monovalent alkyl
groups preferably having from 1 to 4 carbon atoms. This

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



defined above having from1. to 3 substituents selected fromthe group
consi sting of al koxy, substituted al koxy, acyl, 15 acyl am no, acyl oxy,

am no, am noacyl oxy, cyano, hal ogen, hydroxyl 95 Keto,

t hi oket o%@%?éaiyl al kyl, thiol, thioal koxy, substituted tﬁggfugﬁgib), aryl,

het eroaryl, heterocyclic, ni tro -SO al kyl, -SO substituted al kyl, -SQar yI ,
-SO heteroaryl, -S02-al kyI - S2- substi t ut ed al kyl, 20 SQ2-aryl,

-S2- heteroaryl, and nono- and di - al kyl'& no, nmono- and di- (substituted

al kyl ) am no, nono- and di aryl am no, nono- and di-heteroaryl am no, nono- and
di het er 0Cds,19 MR- g MNS WIRRIHIC, Ciso'ilmﬁctglt JUtRah HHnRAs, hald Nert -

di fferent substituents sel ect ed from al kyl substituted al kyl, aryl,

het er oar yl budyd - ‘het erocyclic. "Acyl" refers to the groups al kyl -C(0) -

subst it ut ed al kighiSQuc & e 9By il e substiEd Rl 0al kyl - O 0) -
aryl-C(O -, het eroaryl -C(O- and heterocycli c-C(O)- wher e al kyl ,

substi t ut éxreaﬁeraar 1ve sl dataay ., tsubdl qarkan 3¢amol GEVAY, ot 1 K & oar y|
and ghet er ey S 'Iﬂ?é% 1t oup

-- C(%) NRR V\herﬂeﬁe@dc S?Q |agﬁf|{ ndepeeh'?entlfy ht%ﬁogéglr?& iﬁrﬁ{szul%[ |étbﬁ:teg% al kyl ,
aryl, het drmsar ydhe @rdvay @rcmgﬂcﬁmmg/\/rte‘r ealrkcamcylsuhﬁmemaﬂ @d koxaD 02/ - 10a51

17 PCT/ U 7795 1l 2/ 1025
her ei n. m%acﬁlﬁ G rtﬂ%%é1ecé% M{XR]C(%)}J@VW%W alcﬁ grlesas erine

i ndependemd]qetﬂWdrmigmycmady{enﬂubaayht @Cb}dlanwno,arqdylcﬁq,hetaeﬁmm,yl or
het erocycllic wher si ubstituted al k ar yI etrgr oar and
noacygLs’ (fieff |ryoaldC 1’f1$ler 1'n. éJ YA ’noa%lyq% hrye‘#1 C%/ah bOXrYOUp

heterocyclrc are
- NR@ O OR kwdter e téaﬁ:fkd:td,s dandepericelitytly, rty:d]rcdgerth:aialdydqus,ubstr tuted al kyl,

aryl, 10 heter.a ocyclic wherer n al k subst i fut ed aI kyl ,

aryl, hetéf %’aﬁ%ﬁ%‘é:r?di Q%“t 50]§'§Pc’f3y % ad elfcf}f‘r’e’dxihéetreeﬁCr‘?1 ¥oacyl oxy” refers
to the gr gr=raddeptl-d500) Chet@tdlgtdllﬁﬁdn&iﬂ@étyaﬁﬁ:ﬁ‘)cﬁ ,alkehaaiand - C(0) O,
aryl-C(0)0-,,, 15 hete et | i O vvhe ei n al kyl,
subst i t ut 8 Hi%yl” B fg'ﬁ@%/t]r'ky'l li}?gtﬂ'e‘imeercgﬁoj;%/%'anasﬁé%réf]dcy ¢ are as
defi ned hereﬁiéroangﬂy,l —S’CEzf-%JlScyﬂ.Q arsdgnsabgtatedearamnﬂp Q%p@ﬂﬁﬁl l-c group
of from6to é4 carbon atom; havrngasrngle ring 20 (e. , phen or

mul} pI e Deed)2nq MR e. 2R | haﬁﬂﬁmmjcﬂofaﬁ‘i‘cm% )anq;.r erred
aryls incl @éiﬁosﬂﬂeﬁ/’ded NaRB NYAmansl, thidhd 1 keha U sy DinistoV SRorf@nNsdrddi ned

by the definition for the aryl substituent, such aryl groups can optionally
be 25 subsHithRERFADHIHIIR 1 PG ks 1d+ thafier e@rekie@mim @ gr oup

consi st NGBl By Qi dih A0k S RN Yhaly £:0; Tstihatddient s sel ect ed

fromthe group consistin hydr oxy, acyl, alkyl, al koxy, al kenyl,

al kynyl , stHtitnentsl skxemytabiknl kosebsfswéiwd e b e,
subgg i t ut efb30-& KyiNYdng %{&O@@mpyl acyl am no, al karyl, aryl,

aryl oxy, azido, carboxyl, carboXylal kyl, cyano, halo, nitro, heteroaryl,

het erocycli c, 'mmﬁakgn%'kyre%&%cm Vﬁ)lem%r@dﬁklﬁ@e MRS t ut ed

talh'kofl' koxéoréfu%ly} Pri A LAGH Of 0BL Y1 OWarb i A& - anPQrisubst I tuted

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., -CH,CH,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, acylamino, acyloxy, amino,
aminoacyl, aminocacyloxy, cyano, halogen, hydroxyl, carboxyl,
keto, thioketo, carboxylalkyl, thiol, thiocalkoxy,
substituted thiocalkoxy, aryl, hetercaryl, heterocyclic,

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



WO 02L~0O~-S1 -18 PCT/USO1 /2779a aryl, -SO heteroaryl, -SO2-alkyl,
-S02-substituted al kyl, S02-aryl, -SO2-heteroaryl, trihalonethyl, nono- and
d| al kyl a o- and di-(substituted al kyl)am no, nono

-aryl a%ﬂ%m@gﬂ - and di - heteroaryl am no, nono- and di %Cﬁ@g‘"(”éym iC
am no, and unsynmmetric di-substituted am nes having different substituents
sel ected fromal kyl, substituted alkyl, aryl, heteroaryl and heterocyclic,
and the like. Preferred substituents id-ude al kyl, al koxy, hal o, cyano,
nitro, trihalonmethyl, and thioal koxy. 10 "Aryloxy" refers to the group

aryl -0 whex@ish ithe car W1kg19WminS Aol Red dR0weyi1Reiwd, NehoRt anal |y
substltut ed aryl groups as al so defined above. "Car boxyal kyI refers to the

group _-c@e)r@ﬁtl@ypar\m@mnaq kytonios @8 efi-hedeaievel 15 andpel oarky| " refers
to cycli ¢ @lkyhegrqWs 10 alfbfs‘%r{‘t%tte% Ja%u%%fsb%v@ ihgdRga single cyclic

ring or nultiple condense rings, including fuse bri dged and spiro
bi cyclic @rtlhﬂillttﬂl@yld‘—la @Qﬂ@m@sh(fsTOHS@dﬂFYdycis@@lslt}ItU@re@@éhYﬁcI adyl.by way

of exanpl gL e qr i t ch I QR . | 5,
cycl opgﬁtg’l ¥ cyc g’&ct?’lgi %aerr%q%oltgﬁl% A%t%il?cl I'p el%)l ng st rsg%t%ugté}sldt%uch as
adamant anyallkyé,@dlet lorr cluiciee i rteQuistst jtihgtsed wizegieo &l Issaﬂd'stne:fuamza orcydieoal kyl

gr oups ha\él %t%mr?]r tu% %I%orquseerda@ f]oﬂno O§1)e %S;Cgssae]-}kgﬁt ed 25 from

t he group co Si's r oxXy, acy acyloxy, téd al kyl,
al koxy, suarstl, tmmmdwdwc a:lxkérgﬂercaﬂys"ll |gtnsm:@r$ eﬂdse@lt,o alheynyl |

substit ut ed,al-k am no, ar r X ket 0,

t hi oket o, g‘ gcéﬁpnoxfraﬁ%a%c%’ya le'hgllﬁgedﬁ% é‘ty X

t hileal kOX)C,OI’B:&lWE&tht ut eh thifasddddxying rsthaidmmteh;yl and t he I i ke

"Cycl oal kenyl " fers to cycl al ken r-oups m4 to 8 carbon atons
v e s ol hgl & A e S iR sl g e |
unsat ur at igief dpe IRk e&ﬁngsmxtoa:blze to WO Qrifdm htoh% Rl lplﬁ@el 127795

cycl oal ke% %ps i ncI ude for instance, cl obut - e{/ﬁ

cycl opent ee%;}’la F0 FHRAT AP e 1TH t“5’§H‘b§t~°’it p dydissh ¥eny |
refers to @&ipm'éiﬁm”as HHRs diay i ngZcam)l, ttQ1e5 e S sleaed ed

fromthe 5 group consisting of h droxi C}/| oni/ al kyl, substituted
al KA, al K&g - sutsStlLHatEq élfl@oxé(célp AT %%‘Es heuideeal kenyl, al kynyl,

substituted al ks I AR RAGHe %é‘&rﬂé A Il Pehe GRXY!
ket o, thioketo, carboxylal kyl, cyano, halo, nitro, heteroaryl, thioal koxy,

10 subst i RAGEEHN16a10XEE0M 13 Het JrfbtaRHP@ tome | ihaying from 1 to 3

substituents selected from the group consisting of alkoxy,
substituted alkoxy, acyl, acylamino, acyloxy, amino,

20 aminoacyl, aminoacyloxy, cyano, halogen, hydroxyl, carboxyl,
keto, thioketo, carboxylalkyl, thiol, thicalkoxy,
substituted thioalkoxy, aryl, heterocaryl, heterocyclic,
nitro, and mono- and di-alkylamino, mono- and di-
(substituted alkyl)amino, mono- and di-arylamino, mono- and

25 di-heteroarylamino, mono- and di-heterocyclic amino, and
unsymmetric di-substituted amines having different
substituents selected from alkyl, substituted alkyl, aryl,
heterocaryl and heterocyclic. Additionally, such substituted
alkylene groups include those where 2 substituents on the

30 alkylene group are fused to form one or more cycloalkyl,
aryl, heterocyclic or heteroaryl groups fused to the
alkylene group.

"Alkaryl" refers to -alkylene-aryl groups preferably

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



"Hal 0" or "hal ogen" refers to fluoro, chloro, brono and iodo and preferably
is either fluoro or chloro. "Heteroaryl" refers to an aromatic carbocyclic

group of 0 15 carbon atonms and 1 to 4 heteroatons 15 from
oxygen, n\kbﬁg)d'jeﬁﬂsand sulfur within at least one ring (if ﬁ@lrUg&l/iéq()rmre t han

one ring). Unless otherw se constrained by the definition for the

het eroaryl substituent, such heteroaryl groups can be optionally
substituted with 1 to 5 substituents séPected 20 fromthe group consisting
of alkyl, substituted alkyl, alkoxy, substituted al koxy, aryl, aryloxy,

hal 0, Nit iE@omn@t R0aNY loa Hddirdlat o Qal oy ar?'lb%t:)'l@&tyed Elcaakiesyy1
thioaryloxy, trihalomethyl and the |ike. het er oar yl %roups can have a

singl e ri BEFOU@SyarepPrieaplidh iyl Peszyds menieyhy lc shdetsed 1ikegs (e. g..
i ndol i zi nyl or +haRzathi eydng itRelpdi r&goqllg,se@,lkgrll_@ged apdc$Rirk@abi cyclic

or multicyclic conpounds. Preferred héteroaryls”include pyridyl, pyrrol yl
and furyl alkeevedreyeise insrludset oyl iof" examerle - medhosioy &

sat r at ed d avj n | e.r |t densed

R R o bt D L e G L SR e

corrpounds,n-Jmntrmgcyf,r mﬁh:ExtQDMB 1o &r-ddmedthyridudieckyf, r emdl the 41ﬂ’r@t ero atomns

sel ected from n,ﬁtul LafaLil’k QI w0xygen W(}tog't%ﬁg&g ngsubs\éQth%/e Oul -20
6% o y €

PCT/ US( /27795 ervvl se constral ne Initironfor t
het er ocyclal&kysiHost" tmﬂrmzte ssx.‘t&dt:l’tett@rd)caﬂddylc igr eupslefdmedde adyptvieonal | y

substituted wt, sub,stlt ent ected frqm roup,cqnsi sting
of al kyl, subst p’[lgjkt jﬁ rkqo;f et sgtrotu@t ed a:i15(1¥§>?§‘eg_ Hk gryl oxy,
Pﬁlm n: t ﬁhﬂlldlﬂtlﬁfdjﬂf@dts ]:tylfnmalyd c{ﬂlhiaarmlrdgﬂ)eyk nmtbﬁzﬂjh tetrwnmthltdadyoal koxy, ]
i oaryl ox rihal one an e eterocycli ups can have
a single r§ rfr'd'lt 28F tﬁﬁl i%%ﬁ‘&%m%’ﬂyrk n@?ﬁg&gﬁéhéﬂ' Jg%‘g%ﬁ % i ncl ude
mor phol i NG rdPdR&r i ( d40};ébH2@Hg)d}Q amie,) | keetinxbemd €S- }@itcmgﬁrpgen het erocycl es
s include, but_ are imted to, pyrrole, imdazole,

and het eroaryl I
pyrazol e, (p#'hdpng c Pe)z@ﬁéi Wl tkcﬁ pyri dazi ne, indolizine,

i soi ndol e, i ndO"P@;k}}flﬂﬂﬁB&]ﬂ{D;ﬁHf i erkd tQiJlﬂ}Qi iR i-saquiReld e,
qui hol i ne, phthala2|ne naphthylpyrldln qui ngxal i ne, qui nazol i ne,

ci rhol i ne,aleel | aftHeh dnpdne P 619 h &Xa9fant hri di ne, acri di ne,
phenant hr %éﬂ@léﬁéﬁﬂlo%&%xyh@r@gs@m | SOKRFDL et PIGROXATHP

phenot hi azi ne,” i m dazol i di ne,” i m dazol ne, 20 pi peri di ne, pi per azi ne,

i ndol i ne, GPERRBLPEE:) piTTErT R hATE HOIARRITHARATY , and the |ike as wel |
N-al k . | to th
as N-a OX%) 1 Fighggg{s@%@ )0 NImBEL LT OGYEh £S-t hﬂ%&(@&y @%ﬁ%ﬁ (ced, LeLp 10 tes

group - O fe each I's 1ndependently rogen stituted
al kyl , aryand 2sheheligraryl, or heterocyclic V\/ner ei n al kyl, subst it ut ed

?le%ér’s ?(r)ylt he“gﬁ%ﬂg&{ﬁ " @Qféﬁé eé&‘é’ﬁiérﬁrlargercﬁzspgeﬁfé?é&aﬁ?ff'ﬂkv1ng" ol
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
alkenyl unsaturation. Preferred alkenyl groups include
ethenyl (-CH=CH;), n-propenyl (-CHy;CH=CH,), iso-propenyl

25 (-C{CH3) =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, aminoacyloxy, cyano,

30 halogen, hydroxyl, carboxyl, keto, thioketo, carboxylalkyl,
thiol, thioalkoxy, substituted thiocalkoxy, aryl, heterocaryl,
heterocyclic, nitro, -S0-alkyl, -SO-substituted alkyl, -SO-
aryl, -SO-heteroaryl, -SO,-alkyl, -SO;-substituted alkyl,



"Thi oal koxy" refers to the group -S-alkyl. 30 "Substituted thioal koxy"
refers to the group -S substituted al kyl. "Thioaryl oxy" refers to the group

aryl -S- rein _the aryl group is as defined above incl udi ' 1y
substitu?@ﬁ(gngsgroups al so defined above. VWO U2/-4U.k??”g§qigﬁﬁo 15 20

"Het eroaryl oxy" refers to the group heteroaryl -owherein the heteroaryl
group is as defined above including optionally substituted aryl groups as
al so defined above. In. particular proééss enbodi ments the present

i nventions provide methods for nmaking a conpound of fornula (4) as

descri bed _isp,Sghees_doalkZerddy-Jyhe e below aaldl iddients,
unl ess otherw se indicated, are as previously defined and all reagents are
wel | knowdioaed apgr di-deedpsita titkedapd kv ) @ming \ MRgoy end 3li4)

PCT/USUl/%Z@%%mﬁﬁggh%%%ol landt @R -heterocarylamino, mono- and di-
heterocyclic .amino, and unsymmetric di-substituted amines
5 having different substituents selected from alkyl,
substituted alkyl, aryl, heteroaryl and heterocyclic.
"Alkynyl" refers to alkynyl 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
10 alkynyl unsaturation. Preferred alkynyl groups include
ethynyl (-CH=CH,;), propargyl (-CH,C=CH) and the like.
"Substituted alkynyl" refers to an alkynyl group as
defined above having from 1 to 3 substituents selected from
the group consisting of alkoxy, substituted alkoxy, acyl,
15 acylamino, acyloxy, amino, aminoacyl, aminoacyloxy, cyano,
halogen, hydroxyl, carboxyl, keto, thioketo, carboxylalkyl,
thiol, thiocalkoxy, substituted thioalkoxy, aryl, heteroaryl,

heterocyclic, nitro, -S0O-alkyl, -SO-substituted alkyl, -SO-
aryl, -SO-heteroaryl, -SO;-alkyl, -SO:-substituted alkyl, -
20 SO0,-aryl, -80;-hetercaryl, and mono- and di-alkylamino,

mono- and di- (substituted alkyl)amino, mono- and di-
arylamino, mono- and di-hetercarylamino, mono- and di-
heterocyclic amino, and unsymmetric di-substituted amines
having different substituents selected from alkyl,

25 substituted alkyl, aryl, heteroaryl and heterocyclic.

"Acyl" refers to the groups alkyl-C(0)-, substituted
alkyl-C(0) -, cycloalkyl-C(0)-, substituted cycloalkyl-C(O)-,
aryl-C(0)-, heteroaryl-C(0)- and heterocyclic-C(0O)- where
alkyl, substituted alkyl, cycloalkyl, substituted

30 cycloalkyl, aryl, heteroaryl and heterocyclic are as defined
herein.

"Acylamino® refers to the group -C(O)NRR where each R
is independently hydrogen, alkyl, substituted alkyl, aryl,

heteroaryl, or heterocyclic wherein alkyl, substituted



0 RA2 \ Rs ROC-NH (2) step 2 v E-- R402c~ step 3 0 R3 (3) In Schene 1,
step 1, an appropriate Nal kyl phenet hyl am ne of fornula (1) is acylated with

a suitablﬁ,QEﬁﬁkgoxycarbonylacetate transfer reagent to gg¥§ﬂ% ﬁggppund of
2R !

"formul a n appropriate Nal kyl phenet hyl am ne of formnu is one in
which V and R3 are as desired in the final product of fornmula I. Such

Nal kyl phenet hyl am nes are readily prepared by the reaction of a 2-brono or
2-chl or oet hyl benzene, under conditionsifel | known and appreciated in the
art, with an amne of the formula HZN-R3. A suitable

bi sal koxyeankanylkagat, ateter i1 ks 408 eko?2 15 ¢l @urkb a20 REThetS01/ 27795
transfer reagent is one in which R4 is C1-C4 alkyl and transfers a
bi sal koxy&&#&dRy| acetyl group to the conpound of formula (1), such as,

bi sal koxycar bonyhaceldcs BCids cand b sl hamd @t Wheald eHcdes (See
Ben-1shai, Tetrahedron, 43, 439-450 (1987)). For exanpl e, an appraqpriate

N-al kyl phésetimdemandersilyt ddnogsm) &ldovdontsaisdd e 2 lduilvalsre L.
i saf koxy (IBELIACH Iy Lol @14e. AneAmNNA Q) | ABIE dbleq SuCh

coupling reactions are conmon 1IN peptide synthesi's and synthetic nethods
used t her eillkvdan sy lenpieyeharitr asxhhsteromidl imewe esuplafiigadeagent s
such as cgr ijmdes with or without the use of well known additives such
as N-hydr 6xysucci ni m de, lhydroxybenzotriazole, etc. can be used to
facilitate thi s 2adyicstdydmxySucte fome | iong-hree atdugn s-NHQ €N Qs evteersuiaeaiil e
base to scaven e ' ed dur] t he it htabl ses

i ncl ude, g@ lmslag%(ﬁerbee%?répqdcelgﬁgl g{%h%ndma{nlgg’ ]N @J&D?ﬁ%gloﬂﬁgc?gy%gt%’a%%/

N- et hy | mirgieeddarey lanct Heetdedoenyclhies éeeteion 4 lsqclonverkisthinalded conduct ed
in an inert aprotic .pol.ar_diluent su s di net-hyl f or mam de,-.nethyl ene
chlori de, aclm@r’ofaiﬁyrﬁ' e ean#g?ef aefﬁloacr%‘?lugcanaraenc?st ﬁiééqllnkeé] Typical ly
t he reactiardisn.carried out at tenperatures of from about OC to about 60C
and typically n%ggjre fromabout 1 to about 24 hours pon reaction

conpl etion, the ¥ IFBHUCETHTT FrInfite (FHOURS ¢ “rce(cPL;tR/" ‘convent i onal

met hods i el indted ri06 107G (GV@C) Ry dlldOrky he @med-ography-c fo)ld-r,ati on,
trituration, crystallization and the like. Alternatively, Ior:ﬁ;gﬂple, an
appropr i atfﬁetr@l%ﬂwjp‘f%?@t%w eﬁ‘ﬁ%é’l%t?erf?ﬁwjafz'(c_‘ﬂo)i%' A it a 30
sui tabl e i g dsoxmeat honw Bcedyd1 sd11eF1 deat Pl 9i e @rsprpounch®f forml a
(2). Such acid chlorjides are readily_prepared fromthe correspondi ng aci ds
by net hodN&RSTORHOWH i FF ¢ S AL 1R %S Y- t he action of phosphorous

trichloride, ph T OMSE OXY CHth 041k U s PNOSHEGH OdkSorRet @kl 5d a1 1di onyl 35
chloride, or oxal chloride, with or without a small anount
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, acylamino, alkaryl, aryl,
aryloxy, azido, carboxyl, carboxylalkyl, cyano, halo, nitro,
heteroaryl, heterocyclic, aminocacyloxy, oxyacylamino,
thioalkoxy, substituted thicalkoxy, thiocaryloxy,
thioheteroaryloxy, -SO-alkyl, -SO-substituted alkyl, -SO-



WO 02/-tQO ~SI -23 PCT/USQOL/ 2779~ of dimethylformam de, in an inert solvent
such as, toluene, nethylene chloride, or chloroform at tenperatures of

from abo -80C. The reaction is typically carried out f d of
time ranéﬁﬂ§2586h1| hour to 24 hours. The acid 5 chlorideﬂggﬁgﬁzﬁrgolated

and purified or can often be used directly, that is, with or w thout

i solation and/or purification. Such acylation reactions generally use a
sui tabl e base to scavenge the acid genéBated during the reaction. Suitable
bases include, by way of exanple, 10 pyridine, triethylam ne,

N, N-di i Soakg@yl e5BYhalkReaYiet bybims phR] | nes@nd g ildeeq Bhgygaction is

conventionally conducted in-an inert aprotic polar diluent such as
met hyl eneSehta¥yHe, %@ﬂThQﬁQﬁQQIYﬂetﬂéﬁiﬁﬂéﬁmﬁQhY%uu¥QHﬂ?an@edlfyplcally t he

reaction b3kGackked Obndl LAdl 8IRRLALULES.OLA! HOM,3PANEno200ho-aRAU! 80C

and typic require from about 1 to about ours Upon reacti on
conpl eti odji- ahglpm@ductmohOFoandldlfhﬁtegoagwéamﬂéé byosenvendi 8aal net hods

| nclud nghgégggggtc B BLEGLPI LAl ggsyﬁ@eggggogﬁaggﬁﬁﬁthﬁféat pfiings

trituration I'on an ste
conpound hbvﬁngnﬂhﬁfezpnmssubstutaénte ge&ecaedoﬁpomndlhyltornula (3). For

exanpl e, a conpound .of .f or mul caonta ted a_aci su as

trifluoroﬁgﬁﬁgﬁggﬁﬁpoﬁ}% &Cl&rg &eéﬁFP&FVC agﬁghe$ ro% ngl ggd

typi cal |y thar nige. 0u@r@f@ﬁgeﬁheubehecheﬂtacuﬁca&de a&kyémtali?ﬂyCally t he

reactants are initially,m xed, at, er res f .0 out -20C to about

0C and t h&R181 GXEGY o¥’\?v<'§rr|‘?1 t &t (E’B%E‘V aﬁ%’ﬁf’%%ﬁ?‘é’nt temperature to

abayt 60C. The r@ayeiliokgt Q'Iéfre&%Ctborth&Og&jb@pCakrlysl -oequheeefihorhabauty112 t o

about 72 hours. ,Upon reactiaon | eti t he QdUC of f royla (2) is

r ecover ed Y BorhFe At Pnﬁgtﬁgﬁgp S A H@ﬁ&gé g&y SP ﬁFPﬁ%%on

chr omat ogiaphy r%h&k{@%l@ﬂsotﬂbEuh@H!@mxﬂﬁijta||IzatI0n and the |ike. WO

02/ ~0~51 -24 PCT/USC&/27795 In Schenme 1, step 3, a conRou gﬂ % rng%a (3)
o]

i s depr ot ect ed "(§THWY 3 kydnp 6@@@I§ftPoF§ﬁ1§TP@P "Thd 9

al koxycar Ramyl; amd ng nggggk;@@mg@pups is. well known and appreciated in.
the art. For exanple see, Protecting G.oups _in Oganic Synthesis,

Thdddor a G eend QvEdoadiky 1" get@ns dies CYW]Pé:y-ailr]FtYéf SEOBREe P Lakd OBe- IEhai |
Tetrahedr gn, 43,83 %t4% A0y SR L AL PN ng or multiple

condensed rings, including fused, bridged and spiro bicyclic
or multicyclic compounds. Such cycloalkyl groups include,
by way of example, single ring structures such as
20 cyclopropyl, cyclobutyl, cyclopentyl, cyclooctyl, and the
like, or multiple ring structures such as adamantanyl, and
the like.
"Substituted cycloalkyl" refers to cycloalkyl groups
having from 1 to 5 (preferably 1 to 3) substituents selected
25 from the group consisting of hydroxy, acyl, acyloxy, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, amino,
aminoacyl, alkaryl, aryl, aryloxy, keto, thioketo, carboxyl,
carboxylalkyl, cyano, halo, nitro, heterocaryl, thioalkoxy,
30 substituted thioalkoxy, trihalomethyl and the like.
"Cycloalkenyl" refers to cyclic alkenyl groups of from
4 to 8 carbon atoms having a single cyclic ring and at least

one point of internal unsaturation. Examples of suitable



step 1 R0 R50 HHR3 (6) step 3 ( g ) step 4 v (4) v (7)) step 2 v/ NORa
(8) 10 In Schene 2, step 1, an appropriate phenyl acetic acid derivat

formul a (@bokﬁmgpupl ed with an appropriate acetal of forng}fgys(g)éﬂfﬂg g

conpound ©

ormula (7). An WD 02/-10~S1 -25 PCT/ USO

appropriate phenyl acetic acid derivative of formula (5) is one in wh
Is as desired in the final product of formula 2 and AZ is an activate

gr oup,

for example, -OH, -Cl, or Br. A&%appropriate acetal of fornula

is one in which R3 5 is as desired in the final product of formula I

is a

10

15

20

25

30

cycloalkenyl groups include, for instance, cyclobut—2¥enyl,
cyclopent-3-enyl, cyclooct-3-enyl and the like.

"Substituted cycloalkenyl" refers to cycloalkenyl
groups having-from 1.to 5 substituents selected from the
group consisting of hydroxy, acyl, acyloxy, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, amino,
aminoacyl, alkaryl, aryl, aryloxy, carboxyl, keto, thioketo,
carboxylalkyl, cyano, halo, nitro, heteroaryl, thiocalkoxy,
substituted thioalkoxy, trihalomethyl and the like.

"Halo" or "halogen" refers to f£luoro, chloro, bromo and
iodo and preferably is either fluoro or chloro.

"Heteroaryl" refers to an aromatic carbocyclic group of
from 1 to 15 carbon atoms and 1 to 4 hetercatoms selected
from oxygen, nitrogen and sulfur within at least one ring
(if there is more than one ring).

Unless otherwise constrained by the definition for the
hetercaryl substituent, such heterocaryl groups can be
optionally substituted with 1 to 5 substituents selected
from the group consisting of alkyl, substituted alkyl,
alkoxy, substituted alkoxy, aryl, aryloxy, halo, nitro,
heterocaryl, thiol, thicalkoxy, substituted thiocalkoxy,
thiocaryloxy, trihalomethyl and the like. Such heteroaryl
groups can have a single ring {(e.g., pyridyl or furyl) or
multiple condensed rings (e.g., indolizinyl or
benzothienyl), including fused, bridged and spiro bicyclic
or multicyclic compounds. Preferred heteroaryls include
pyridyl, pyrrolyl and furyl.

"Heterocycle" or "heterocyclic" refers to a monovalent
saturated or unsaturated group having a single ring or
multiple condensed rings, including fused, bridged and spiro
bicyclic or multicyclic compounds, having from 1 to 15
carbon atoms and from 1 to 4 hetero atoms selected from

nitrogen, sulfur or oxygen within the ring.

i ve of
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(6)
and R5



Cl-C4 al kyl. Such coupling reactions are comon in peptide synthesis and
synthetic nethods. used therein can be enpl oyed as are described in Schene
1, step ..the coupling depicted in Schene 2, step o<l 0
carried éﬁ%ﬁ%ﬁgg? Schot t en- Baumann condi ti ons using an ac?gTﬁng ekbf
appropriate phenyl acetic acid of forrmula (5) and an appropriate acetal of
formula (6) in a mxed solvent, such as, nethyl t-butyl ether, ethyl
acetate, tetrahydrofuran, acetone, or -dilethyl ether and water. Such 15
reaction are carried out using a suitable base, such as sodi um hydroxi de,
pot assi um hydr gyjide,s $04] MG RoRALS o PRIATS YR ALARAS orS G Bhe

bi carbonate, or potassium bicarbonate. Typically the reaction is stirred or
agi t at ed ViefRTOEIAl ishdubs tdaruarndd auchathatenesvatlice §15TUEs sRmasut 20
-20C to aboyt; 80G ald ot Taa T g emAhet thd R AbgileA dour s.
Upon reactloﬁlgghﬁﬁgg?%%9&¥ﬁ£ product of formula 67) I'S reco&%red by
convent i orfatommetheodsrdure | amtisies eita axt iadky Jpr esilsitidnitad aslindvat ogr aphy,
filtratio trituratiqn, tal) i.zati an | k I ?&Pene 2, step
2, ag corrpor&ulr%{daxéﬁ" fsg}rﬂn%}atlj(c%dsi{lﬂc%/ i zagrgl]t’odag&vl%)!a}’cglr?plgoﬁndﬁo ‘ormul a (8).
Such cycl itzttémpamydactihoinsl artéhicaa Tiaeds owubat idwed, thsiehil lasaysul furi c
acid. Typigally the acid is .used.as the l.vent... In neral .. the reaction
is carri edﬁ'&ﬁ%%}{l?gpré}%ﬁﬁ]e@% h f%%q%{b%[}tl]‘;—ezocq‘:te cer}:\grbéutteweel alnéd

typi cal | y giefiipd e dr dawedautsingloe abiold &4t il dpmmdeaandd aniyapnpl et i on,
the product of forpula (8) is recovered, by conventional, net hods .i ncl udi ng
extracticnﬁr?#?ﬁﬁﬁéqhﬁq?ﬁ§c¥§;%ﬁﬁﬂ%ﬂﬁ%ﬂﬁﬁumqqéhéiﬂWQﬂnp%3?§%é%ﬂ¥%ﬂnanéj
crysd al | i zetd anilgnd the 1ike. WO 02/ ~O. Isl -26 PCT/US01/27795 I n Schene
2, step 3, a caonpound of formula (8), undergoes an am.ne transfer reaction
to give a conp Rfeg & %F?%ﬁénlhﬁ?ﬁﬁﬁékF SRk iR IO 5 Yepi ct ed.

Such - oxifved i@l ANsuHEIM b MEthbyed ofd AGhyHib tde endetelof a 5 conpound
of formula (8) with an oxjnme transfer reagents,, such as, an alkyl nitrite
ester. Th¥RARAD @YE SO RERFLIor R BT inen BEFIHRHH2d by react i ng

the compoufyyof i S QfdUl BsdBla¥i d N Bnddti é AblRaDASE:, SHEHi @S, pot assi um
t but oxi de, lithiumdiisopropylanmde, |ithium 10 hexanet hyl di sil azi de,

sodtum hexaweEt i zine ] abse@ipot e i Hexbhee hyphiikalazine, and the |ike.
Such oxim i s | 1 f§ by \Whe i nt heses,
ST bl S SR GBS e Rl ey LR 1TSS

Col | . Vol . P the'reaction of isoanyl nitrite with
a ket one tpterigine, t¢rrhestied oathelimhe aienanichy bH e, t§PrER NS, carri ed

out in a SOlyerlenSNELES |ESANYELPLUrBondfy fener alatBipe T eact i ON i 5

carried o tenperatures o rom about ( out 5 C and typically
require fronemadoatinet celdouthldz bhoar simlparcl bdine oninodpretinm, the
proglyct of 8)..1 re C i i udi ng
xt fhct i orP BrEE e alpLReE SR, PEaluL S PO O B PEF R B
crystal | i ze¢tomhpddofleahyke. adit ehaat kg, asuedl hraaminelkoansitere@amt i on

can be acco i shed thr h.th zide. An azide can be forned by 25 the
reaction o?ggé%l%ﬁ%?é?%g%?OEY%g%%bund of fornula (8) with an azide transfer

reagent, such asoxphoehamithdbnyefazsdeoatiet grosop+rOpyd ERR ewiesué f eagh
azide. Such reaction are enpl i.fied in_Evans, et al J em.. Soc.
o ao1r a0abS (eotPatoca iy Butpife; cafiR e Elsordy alkyl Tl
sol gent, shebeasately abydhetarasyclihcgeherain aéhieyleastbshitstedrri ed out
at tenperatures of from about -20C t bout 50C and typically.require from
about 1 toaggﬁit ?ﬁyioﬂthefﬁﬁﬁ ?eﬁﬁgi€ﬁ886ﬂ5¥§i?8n?r¥hﬁsp?Séb%?gof for mul a
(8) havi nghepeazide instead of an oxine is recovered by 35 conventi onal
net hods including extraction, rechgitation,
"Thiol" refers to t group -SH.
"Thioalkoxy" refers to the group -S-alkyl.
30 "Substituted thioalkoxy" refers to the group -5S-
substituted alkyl.
"Thiocaryloxy" refers to the group aryl-S- wherein the
aryl group is as defined above including optionally

substituted aryl groups also defined above.



WO 112/.t0-LS 1 -27 PCT/1JS01/2779s chromat ography, filtration,
trituration, crystallization and the like. As depicted in Schene 2, step 4,
an oxi ne wg ohggdged to the conmpound of fornula (4). Such pedygsiAns are 5
acconpl i shed by treatnment with hydrogen and a suitable catalyst, such as
Raney- ni ckel or palladium catal ysts, such as palladi umon-carbon. The
reaction is typically carried out in a_solvent, such as tetrahydrofuran,
ethyl acetate, or |ower alcohols, such“as nethanol, ethanol, and

i sopropanol, 10 acetic acid, water, aqueous ammonia, and the |ike, and

m xt ures ther edHetEtmarx@za@bdyon nﬁmrsaldoytfr@rrgimdxpomiet@trd@t@m@en pr essures

rangi ng from at.no erl ¢ pressyre t o _ahout 600 psi 7 kPa) ener al ,
the react i g‘ﬁ SR ggllﬁ i]t? SEPY Lt SFP&Pacsr 88 GRrea é’é&Y 26‘@19611 out 15

100(:I and bmllﬁaﬂall)ly(rj %Qtl}ﬂslt]?_t]fuft@@ l&ti@tlt )gl'cﬂ@sab.@;uhl%‘ga Eiélﬂlfhedulé%xﬁeeﬁc'[i OR ;
conpl etion, the produg ornmul a (4) .is recovered by conventional methods
i ncl udi ng ext r a&t PaR.EY EP&@I HiERGEST RIS Safie FHase™dt i on,

triturati afvestishal preaticen thddie forkehakd@oAlat %ro?@o%ln)& othete e ani ne
i s transf erred via an ,azide, the azido group is reduced. Such reductions

are carridd)ods BpseFdRssedd iSsheresdds@fiched dBorde [Sehemas Prdow,

embodi menty1 1t Beate SRRtV eRIE RIE RS Liels! ascré%pl f& Rigocesses for
maki ng | actang, caqnmpaunds of 25 faornula T, inclu

(N) - ((s) @W&P&@Y3 dﬁétlﬁ?ﬁ m,ayrl) rf_agents are we 1 known and

(L- al ani n@ppreSliat=aminotIdretdyl - 4, 5, 6, 7-t et r ahydr o- 2H- 3benzazepi n- 2- one,
and processes of making chiral interrredi ates thereof. Such processes are

descri bed in Scherme A WO 02/ . dhiehde -128 v _ Sc A5 10
‘ Y
step 1
B e (o)
RO,C,
HN - \N \
(1) \ N " Ry
3
Rozc/ (2)
step 2

LI

In Scheme 1, step 1, an appropriate N-

10

alkylphenethylamine of formula (1) is acylated wiph a
suitable bisalkoxycarbonylacetate transfer reagent to give a

15 compound of formula (2). An appropriate N-
alkylphenethylamine of formula (1) is one in which V and R;
are as desgired in the final product of formula I. Such N-
alkylphenethylamines are readily prepared by the reaction of
a 2-bromo or 2-chloroethylbenzene, under conditions well

20 known and appreciated in the art, with an amine of the

formula H;N-R3. A suitable bisalkoxycarbonylacetate



/| step 1 s M\ Ra (4) ~3 (10) step 2 PCT/USO1/27T1S V o/ step 5 HN Pg/ HN
VRZ(11) o RB~\ x, xz o/ step 3 RR '"NVHN\ ORZ'" Oste 4 ( formula
Il ) p HEN.N H N R2 (12) o R3 Schene A step 1, depicts th hem cal
resol uti oWOo"fz“gﬁlappr opriate lactamof formula (4) to gi Vgci}lﬁgﬁﬁgm of
formula (10). As will be appreciated by the skilled artisan, the present
processes are not necessarily limted to the preparation of a single

i somer. Rather the present processes ar’@-capabl e of preparing either of the
specific enantioners of the lactams and is particularly suited to preparing
the isomens His f@Mdiredidl ik lorfh R nrilc! Gy dr 02kt 3-henzazepi n- 2- ones.
Because of the greater biological activity associated with the (S)-isoner

at the 4, Zmwpfass #hy ik ShsrmdaspiincatoHe JhsIVE L0 tHe sospaynd
C
77

i nvention j eful pal.ati t isal 1o\,
(S)-i some\rd.f'S %%I (-1IL5I ’I ?—521‘& %P%aéég"g{%ﬁ ﬁ@t??gde%er%l?% %éldt erm
"subst ant iildal knetaniefrerksadaeryl chlorides. (See Ben-Ishai,

5 Tetrahedron, 43, 439-450 (1987)).

For example, an appropriate N-alkylphenethylamine of
formula (1) is contacted with a suitable
bisalkoxycarbonylacetic acid to give a compound of formula
(2). Such coupling reactions are common in peptide

10 synthesis and synthetic methods used therein can be
employed. For example, well known 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 temperatures of
from about 0°C to about 60°C and typically require from
about 1 to about 24 hours. Upon reaction completion, the

25 product of formula (2) is recovered by conventional methods
including extraction, precipitation, chromatography,
filtration, trituration, crystallization and the 1like.

Alternatively, for example, an appfopriate 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 corresponding acids by methods well known in the
art, such as by the action of phosphorous trichloride,
phoéphorous oxychloride, phosphorous pentachloride, thionyl

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



enantionmeric purity of (R - or (S)-lactam and particularly (R - and
(S)-1-am no-3-nethyl -4,5,6, 7-tetrahydr o- 2H 3benzazepi n- 2- one. - Accordi ngly
to the pr vention 5 substantially pure <

(S)-1- anﬁﬁ§$§§%#E | -4,5,6,7-tetrahydro2H 3- benzazepi n- 2- oﬁgnggH/7g)prepared
conprising the (S)enantroner which is greater than 800, preferably greater
than 900, nore preferably greater than 950, nost preferably greater than
97% 10 For exanple, the individual i 3®ABrs of the conmpound of forrmula (4)
can be resolved by fractional crystallization of dibenzoyltartrate,

(R -(-)-18fcanphensukbenhmiael dinand (Bhtt) spBpEaLi guaki dsSatbsueht,is
expect ed tha% T mrde arr ty of dbgenz I¥tartarates are suita lﬁ for this
purpose. PRERBLERP: FB PaF,ethQIdF ﬁfB?P Bit BFsCRAPPRGTEYHEr 85 s GHEM t uent
sel ect ed &bouxt besgf®up mﬁ&tdmmfi&mlw&tmﬂed Gh(A ﬂa:hk}d and
Cl-c4 alkox¥ ar.e E Eferred w.th di §-§OFUO¥Iéargra% berng referred
Di - p- t ol uBGFIPS 8Ft FAFE FETELRY 50 btalRUEh&°( &f- PSBRSEr . Iﬁc preferred
enbﬁdinenbh@brSdbenanAbesueplateﬁhendoppmmﬁdedfotocanlaftéh be uvredin which
Vis hydrﬁ%gc@f‘rg REnht ?% Chathyby hEghBﬁkngsggyﬂ'o &hAyLy Propyl,

i SO- propy ut i SO-bu , and sec ;- an pre erred is the use
of corrpoupugléﬁcamml aS(uril aﬁydmtchnvreecrrydnegeﬁn@mlz& R8ei & net hyl .
Accor di ng 61,0 g PEESENE g geseeﬁget ReCERAUBALRL kLML 68) che contact ed
with the se ecte acl Gene roma 8 nol ar equivalents to a

| ar ge exc&Sacsfionhe Sulisebde ééﬁ@scaﬁcﬁedﬁsewaWﬁﬁ gbograprdero 1.5 nol ar

30 1@qui valent g bel, nﬁr@."e@h?'léﬁﬂn@ndN"‘Nt-tilﬁggrbtrogy@ettﬁyiaﬁrlﬁﬁl afg-equi val ent s
bei ng nore referre he process is_typica carried out by crystallizing

the acid @&&Pﬂﬂ@ﬁrgépﬂlpﬁbﬁpg §BFU9F5§ IﬁhﬁaFPP€GP8P i§ol vents such as

I O\r/]ver ?I cebekzentllaﬁhQQyn@omubeeal gn aﬂolla%&tl é%ré@lc— @618@ AUSORhZ7795
et hano opan opro ut a ec ut ano 1.S0O

bt ool FoBhO RN R RLORATR 0Bt 8RS oS LMY O an 204
cycIOpentahelllaRd c{viodleeddgolthar ecavittiakl és watrdriret batokbt ethanol and

i sqpropanol bein preferred. The use of an anti-solyent
adGéntageGﬁ?peﬁé%H§§ﬁ ¢ réFﬁm'PFQuFerﬁp "‘GntP-3 ?VEngb IEfgy %?%%Mvent
in which thensald firdnsSa@iufti aarbl ¥pbass 23‘0&1@%@ compRnedhetsehvent .
Preferably, when an an&%%solvent |s used it ﬁénlscrble mntEIQhe sel ected

sol vent. SGMPafitd OBnt ithSoPFORUST16L horild etidr 45 LeCRVELSHi B¥hyl et her,
et Ey: t- l@:'é&)ﬁerﬁtﬂaﬁllal aladt Hde linkaudand lle@meecellbyll Wb&%at&%&h as

met hyl ace et acet 1.S0- pr opy; tate ate,

o buty! CHerAET et Chas AT, Aty hcera: SAMALIIEEEAPE G- any)
acefoat e, amd t1H&d.i ke, and al kanes, such 15 as pentane hexane, hept ane,
cycl ohexane, and t Irk Wien he present procge S carrled out by
crystal lizing tIh’esggﬁ lsit(‘fﬁ’ éal £ P05 }Srﬁ routac(@e Scare nust be

taken in uSid1d =@ @airgls;@ \aemon{pa,ual\aordi cfromlal i(z3t.i on of the salt of the
undesi red drastereonerr salt. 20 T prc I 1y, cr stallrzatron s carried

out at initial HO¥mTEPHHTes 2ofCO F@r Pu% JeriFe CRRERPESA t he

sel ected salcrent Skcidd stict Rid ltehfq%eemertaram%m@oﬂlrco@ce@@tzr 0.05 nol ar
to about 0.25 nolar. The m xture is then cooled_to give the salt. Seeding

myhe adBHAFEsuSCcISs SThe GRGCEAomné S AvPrigaldve Gaginiac ot WSAGE about
4 to 48 hays JRERRARGEY %e%u%ol%re@ftera@y?ltd&Qlﬁf YAl ddatlain®y $@lat i on
is cooled slowy. The crystallization is nosSt conveniently cooled to

t enper at urigsl tdfaldybirdnted erfperaatnearattoeabaft fx2eCabihe sd@l°’Ccan bbout

col | ected usrng techniques 3Q that are well known in the art, including
filtratiof CdaBenEhRy, 2L&RMRAT igi WETMebap5PRPREACUARS ARG, 2RABEt he | i ke. The

compound QLA can e sed digeet | vaas theiachdiadditian:salt of

the sel ectéd acid a ely, bérore usé'thé co 0) can
be 3Gol at eyAscally require from about 12 to about 72 hours. Upon

reaction completion, the product of formula (2) is recovered

by conventional methods including extraction, precipitation,
chromatography, filtration, trituration, crystallization and
the like.



VI' O 02/0.151 -31 PCT/USO1/ 27795 another acid addition salt after acid
exchange or can by isolated as the base by extraction under basic
condltloqﬁoﬁﬁﬁ&élmell known and appreciated in the art. Ipc U?&%%epred
enbodi ment e present invention 5 provides a dynam c resolution

(S)-1-am no-3-nethyl 4,5,6, 7-tetrahydro-2H 3- benzazepi n- 2-one of substanti al
enantiomeric purity conprising crystallizing

1- am no- 3net hyl - 4, 5, 6, 7- t et r ahydr o- 2H-34benzazepi n-2-one as its acid
addition salt of an acid selected fromthe group consisting 10 of

di - p-tolyl-L-tant schemacind, stBpb- 6-) alCoapoRhar o4l frermaiacid) amd

(D -(-)-mandelic acid as a dynanlc process in the presence of an aromatic
al dehyde. APRECHFRERFC tor d&ss ahgoMPRENEd Pon oG L at( 40 he

2- ami no- 3- met hyphed onnvEt @le e %aﬁ‘ogtyl%%@%%ﬁ?ﬁ' @m@.n%n?)r%@@%rtgﬁ%s
conversion to a single 15 isomer during the crystallizalion, thus
|nprOV|ng9¥ﬁep§|eSdW§ﬁd ém@Mﬁiﬁ@daamagﬁelgﬁﬁdanMWﬁh@haﬁﬁelﬁ@eseaﬁm@ﬂ@e5|red

| soger . 'gees %e%%fc%qnge&oep\gﬂ q§ b%rsaﬁﬁ% %@#@%%die%h%gﬁﬁ%g b%%'e% for
t he prese p es

parti cul ar(lly and b &dil ipngot Wéd eySpacieriscalenge) w@rﬂda\Benf-d@halt, hat
sal|cyI|czgekg§eapg£prg§ermg g@ nglexlaldehyde 5-nitrosalicyl al dehyde,
and ' 3, 5-di i e aré nore preferred in the present dynanic
resol uti on process. 25 Apcordlngly Sehemet he present process is carried out
as a dynamc resoluti @
1-am no-3-nethyl-4,5, 6 2-one Is contacted with
the selected acid in t nerau for the

dynam c resolution fromabout 0.9 tq 1. 2, nolar ey aljB;iaOf acid 30 are

used, wth about 1 nolar/ equivalents being preferyed. T | dehyde is
generally used in a catalytic anoufi Typical ly, about/0.5 B8 0. 001 nol ar
equi val ents of al dehyde greAused, h about 0.1 tg—about 0.01 nol ar
equi val ents being prefelg ViR 02/ .1'S1 PCT/gS01/R7795 -32 The dynam c
process is typically carrigeglout in a se#vent or a sghvent w thout an
anti-sol vent as described above. The) anture of

1-am no-3-nmethyl-4,5,6,7-tetrahydro ' 2H 3- benzazepl -2--..0ne, the

sel ected acid, and al dehyde are 5 stirred to allow c @Me&eqon to the

desired i somer.
% > step 3 ; >

tep 4
v
H,N
N
\
O Rs
(4)
10 In Scheme 2, step 1, an appropriate phenyl acetic acid

derivative of formula (5) is coupled with an appropriate

acetal of formula (6) to give a compound of formula (7). An



Generally this conversion is carried out at tenperatures of from anbient
tenperature to the refluxing tenmperature of the solvent. Generally

conver si r ires 6 to 48 hours. As will be appreciated |1 ed
arti san,o\?ﬁe"gﬂ%i 10 present process is carried out as a PP¥/U§&?27%G

resol ution, use of the acid addition salt of

(S)-1-am no-3-nethyl -4,5,6, 7t etrahydr o- 2H 3- benzazepi n- 2- one can be
conplicated by the presence of a snmal F2&nmount of al dehyde in the isolated
product. Thus, after dynamic resolution it is preferred 15 that

(S)-1-am pes3opRtayl §> @17 ARthahydner ddheniaze #odwRne Re)i 3@l ated
by salt exchange, preferably as the d)a/drochl oride salt, before |ts use or
for mat i onoge Baswhish Wi s be slesiaes tl@dt%sﬁ thiewd sodusd of eaTarle, t he
compounds 10fapIuLE LA} C2aPEAUSEHubY Bo¥abiehy18! 20nPT 0EFISEE LO

pr epare conpoun ¢ Useful for eat hent of el mer"s di Sease. These
processes Bar.e @dasepprepriatRCRoanall odt ifonrmd.a RET/ WSO pnz2 986 whiliche®3 22
Decgmber 1997 and .3 %&’%C hhed %%[10}@%;':‘01321 %Cef%sr%l%i f%%dor%@
|nvent|on ar & characterlze Nt duce The Compoundsof - 28

formul a | hyCk aeklkhgl advaammgceomlirh@ Jr@@@ttlmms)rarlepm@nm:ohlmamémtmié\ step
1. Schenme A, .step 2, pi t.he co ti.on aof an 8 ri.ate

am no- protsé"@tt SAv r%l%cﬁ S M Q[ eulf’ge%f-# lCE,’(G) A an(?%g) oyed
appropri atees leaet aiesm‘rm&nﬂm ScH@me 30 Ammpofr.i ate am no-protected am no

d tiect ired
" Che Tinal pradsit o corrdl MR LS S AP el & T Y ¢
exdpl e - @Ianmedcputcamﬂﬂre Sﬁhmmi—laﬁgmwrtm advalidfions geony ehn tahvetd

conpound f1fiQf a(plpga 1pra%tee§1tce%cairarsas £ AR/ (57
PCT/USOl/27795 -33 aclrds are re aval ] able to the person skllled in the

art. Prefm@mmta&ﬂt@da}ﬁ rasild of6)f grma ammeéi FRNRrETR2- C( O) - A
are those h R y yI yd oxycar bonyl, R2 is
o e e Y e

net hyl, the stereochen str -am no acid. The
coupl i ng rtmmahmdrdemrad dqetRest ian AeHaml Aetlmremrzi wahast vesSurh

re ion cqQnve I £ d e and
syﬁt%inetl c neat%o §Fllﬁ—’lg':[eled c%é]ﬁh%gdr eC|Xln gg%%laqtea Efbuc'}L rrp oye Slr}g&%ﬁ-?neat ods are
descri bed godidaet zhydncmﬁzh,erxmtﬂa,smtmqo l'ﬂydﬂeanie,orscﬁhfmre:aﬂgbcmm 3, depicts
t he deprotection of a co und of . for .Ia 11) to onmpound of
fornula (5 Ct cfeaptﬁ%?qg%ef o By Jhcoa’é?otfiae% in qilapsss:'l”gnwell 15
knovvln and lﬂmmﬁmﬁt;ﬂl lru‘y];lshﬁcai]r]ty Emméadtzgmhsr? sﬁtn?ie&i() oy ateimatesi t he
coupling reacti on 0 an a riate compound of fornula

R X130 CORE Y S AT SR (CoPST T S Liab AR of
forygla I. dz“d;(’@r QpY | %%tcmpeuaga e%piel L argaui;é) £85@ §88REUNAEGI N whi ch

R1, X1, an 2 are as desired int al product of formula T and are
wel | knowrﬁbqumi’eé’cérqurfp nc | TRt gr eIt iypl ¢RI H M. HET /RIS I8, fil ed

22 Decenbey a@g £S HeSGFdRed HET&hlyerf¥i GRPT ARt Es CPIth &

formul a (13) have the steréochem stry 25 that,is desired in the

final conp%?&#%ﬁ‘ii?flqrb'r R ec Rl el Qbu gt TR @t RRY debt EHRF 1 step 3 is

carried oUtrisirridie, agtgsd1T0famH on (43 €ieonporeds in which Al is -0OH)
or the acid halide derived t her ef rom (conpounds |n whi ch Al is, -Cl or -Br),

in 2° manner si Mt FCHYR oseStRight 3 resEbrma 3ot 1£0mrel 1(7)ant %l ter nat i ve

et hod f orcpEBP2sd NEb t ey € CAPEdHRSSuRd cﬁﬁ)rﬂbh_l'xﬁhial ssdepigi@d in Scheme A,
step 5, which shows the coupling reacti o) %(?f an appro e corrpound of

t
for mil & ( 19/C BhER BPmphReRF 1 GRS RERpeRR. Pa RS bt

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 require from
about 1 to about 24 hours. Upon reaction completion, the
product of formula (8) is recovered by conventional methods
including extraction, precipitation, chromatography,

filtration, trituration, crystallization and the like.



WO U2/ .1U~51 -34 PCT/USULl/ 2779s R1CX1X2-C(0)-NH CHR2-C(O) A2, to directly
give a conpound or formula |I. An appropriate conpound of formula (10) is as

described,j.n.step 2. An appropriate conmpound of formula ( i ne in
whi ch Rls’vb;‘}il,%&g, and R2 are .as desired in the 5 final lf)(}f)l/ u%l{ﬁé formul a

T. An appropriate conpound of fornmula (14) is also one in which the
stereochem stry is as desired in the final product of formula |I. Conpounds
of formula (14) are readily prepared bﬁGCoupI i ng carboxy-protected am no
acids, H2N-CHR2-C(O) OPgl, 10 with conpounds of formula (13) as descri bed

above. Again sgehseodple B gt BONs abepeehld kEowsridlkhesart and afford a
product, which after deprotection, provides a g{orrpound of formul.a ((14). The

present | HPEREPGRS &0 GPERS HHRRSSeratr8dChy ofhEC151F6 PofiPRECEREnBEes  and

prepar at i @GesgmulBes®)exampl Sxhan@ 2r epabaiimeid oar ési Kepstrad.vesaehy and are

not intended to.limt the invention in any way.. The.terns.used i.n_the

exanpl es é’ﬁ‘d"ﬁ& FAr 80 S KR :"tsﬁ’@%r Ho r?éitar%&ﬁllgng euﬁflé)sl?%gt R&r & se

desisgnat e@dompaiund) ofx ol 1'2C" (&) efwartdh tam degmee s r@alsSiens reagenits  refers to

mllinole or.m.l]|inol g .refer ra r qr R ¢ < IR ¢ r

mnmﬁ%ﬁ%ﬁﬁ%%ﬁﬁ%ﬁim%%ﬁkﬁﬁﬂﬁﬁhm

chl ori de sd dforowla' TP aeef dres puepeatada oy refagtamy 'thel competads offo hi gh

pressure ld.guid.2 h r : a is -

1- am no- B-fr?et u%a- 2(82387@% %?r%ﬁ%b&%&aﬁn%%p?&rf - tg%g%'%gmgftsl urry of

sodi um hyd@tgxice. 1 léghivn 5 IACRICRIAECIDVE 1 vddded o

4, 3,p, 7-t iR 12 3-1ReNnZaz e R dR12mP MR Ldh1042A ATRi8%) 13k , 8 ppladlsliom i n 10

mL of DMF. Met hyl “iodi de (about 2 egf) was then aqgﬁd.,Vﬁen gonpl ete by

TLC, the MEFAMSMPHATE3ede pARediR drtkitce ami X CFdEHEFHHRS SRy |

BT USOL/ 20758 Tl T one by b, Tho araan o ayar waS then Sried over
ollo y brine. e _aqrgani ayer_was then dried over

Na2s04, fi%ler &, &hd cer’(‘f}fjéierbdi%ébgei'se(f%’ceed’y ESh @?fﬁgw i due was

purified hytiRlfe HHERARet@aitingpredarearciet idsiaeel atxemehexdie systemto

gi ve 3-nmethyl -.4,5 6,7 t.et r-ahydr.o- - Z i N-2-.Qne.

3- I\;SS[ hyl - f%:‘%tlf)r{ ety a"ﬁ@}) r%q%gé%eﬁgée%ﬁ-%%geﬁ%e%&’) S\/‘\l/zfsh i"ssol ved in

THF and i scampdhyidrdferdrl. 2 By.genvassladddee rHeetiiont ure amasricableedt tak 0OC in

an ice bath. NaHMDS (1.1 eq., 1Min THF) was added dropw se. After stirring
for 10 1 HEmPBRLHHISY qﬁqeflf%&b%wa&d@oﬁﬂ gbeutt RA G 3R r el ly

concentr at,ggylen @ﬂi({ﬂ&&\a s ZDb A SO S AW OC i Gdid Pl uti on and
eth i

extracted w acetate. The organic portion was dried and

ny
concent r ateIRIE A d Ehe R o Rie tEWMERR Wil piF i179Y BPSIY ca gel
chrpgrat ogr ayed i SHAE Methods including extraction, precipitation,

chromatography, filtration, trituration, crystallization and
the like. '
Alternately, such an amine transfer reaction can be
accomplished through the azide. An azide can be formed by
25 the reaction of the enolate of a compound of formula (8)
with an azide transfer reagent, such as toluenesulfonyl
azide and triisopropylbenzenesulfonyl azide. 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. In general, the
reaction is carried out at temperatures of from about -20°C
to about 50°C and typically require from about 1 to about 24
hours. Upon reaction completion, the product of formula (8)

having an azide instead of an oxime is recovered by

35 conventional methods including extraction, precipitation,



15 hydroxyi m no-3-nethyl-4,5,6,7- tetrahydro-2H 3-benzazepi n-2one: Mass
spectroscopy (M-H)+, 205.1. 1-Hydroxyi m no-3-nethyl-4,5,6,7-tetrahydro-2H 3
benzazepip-2-0ne was dissolved in Et OH/ NH3 (20: 1) and hyd ted. in a
borb usi n‘SOééﬁ@yﬂm ckel and hydrogen (500 20 psi/3447kPa) Fg?’%%%’gq’%’or 10
hours. The resulting m xture was filtered and concentrated to provide an
oil which was purified by silica gel chromatography to yield the title
conpound. Exanple 2 25 Synthesis of ~-27-

1-am no-3-nethyl -4,5,6, 7-tetrahydro- 2H 3benzazepi n-2-one To a 20 L Mrton
flask was cﬁ%ﬁ@tU%@Epﬁ?-, S2ibcritiehynes) card c(inTethylkaanngkagsehakeaghyde

di met hyl acet al, 14 g, 5 nol) to forma solution at roomtenperature. A 30
sol ution &f*€sdd*Em bi car bonat e prepared by the addition of sodium

bi car bonat e (SA@?lde@ii.ﬁt@I?l )inars@h\éaieelz,(ﬁ.tafi; |(le,, Ba?llobbﬁiﬁl)ﬁ was(z):gdtdegdto t he
Morton reaction ask. The .m xtur cooled,to l.ess.than 1 and a MIBE
(789 nl) Tol0R SRTBPIRRe A £0& Hacifar déu(:?ﬁe&}lcglf?&ls) af&s added

dropwi se tecomdDi@ledUbyl tPERtu80t/ 1 FA5hydtobea eaad edsudaabilen m xture
over a 1 h _period. After addition, .the.reacti . Xt ur s . stirred,at room
t enper at uré fa&iys%’h.suﬁ £ sagteéfgglg%eﬁPEE Qﬁgﬁ?@lgﬁ %itgayggst’hg’tuc e.
reacti on was pediplkdéusd onExerkon.vEhe weaktponi tils MPBE cgd lyolcameded

anhydr ous gnesiumsul fate dryi fall ce ati the rotary
evaporatof%%T6555e§° y ,kgu%%gg% 3%tr%“§%r%*u&%%, %E%y %%e%gte, or

N- et hyl - o2 dilmetiodsy e tstuydh) plse melthespdm éehasiod | el d.sopieidanol ,237. 9.
To 5L Mrtan fla under a _strong nitrogen at here.was _10, added
o, (1SS A5G O MBI RIECT RITRORat AV pREnyrAcet SRt (712 g, 3
mol ) was adeetirdisophictedia t IThe eaictdonf basleraliloh ceanded amtexat herm (22
to 78C). The resulting reaction was then heated.to.110C for 3 h then cool ed
Lo 1 oom t SHGOGH STRNT AR SPOREY (308 PETPENI BTFRRSE. TR | ese than
10C, the rgacid GOOMpEiUr(E13Fs kpegnchag Wehleragyeehs se@iciridnydisoxi de (9. 18
L, 5 N. Extractive workup with ethyl acetate (2 X 2.85 L), drying with
sodi um suldeatd efdoloudnwed  hemperedmuest iofg firema itd 205€otPdalioBR20 g (73.5%
of 3-nethyl-Q§,7-di_hydro-2H-3 20 benzazepi n-2-one.,as a solid, This materi al
ey et o eEARRy LHPL POk BE RO oadtiil BAPREyLs bogRbRuE 281 FAGT Ry <
81-82C, ( Myt reaktd.ch AmPedi®drd hesS@Priddudit &ff formula (4) is

3-net hyl -6, 7-di§%%{/% 2H 3benzazepi_n- 2-%ne (213.8 g, 0.657 mol,) was cool ed
to 0C and 9% 1Y G EE APER 7 e Pogisg 4 Ty SFFEF AP se. To

t he resul tgreg ividatrienyasradaet dgrdddbs , ( £iNcHdt isel, utdrdru@id on,, 0. 854

nol) at a ratq: (;hzatt__haotn taf}ﬁ ttglrg)gr.qgeure remai ned bel ow 10C. After
addi ti on, THEYT i%n Was at 'oed t°5 'stir at roomtenperature for 2-3 h
whid® Alternately, where the amine is transferred via an

azide, the azido group is reduced. Such reductions are
carried out by hydrogenation as described above.
In a further embodiment, the present invention provides
stereo specific processes for making lactams, compounds of
25 formula I, including (N)-((S)-2-hydroxy-3-methyl-butyvryl)-1-
(L-alaninyl)-(S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one, and processes of making chiral
intermediates thereof. Such processes are described in
Scheme A.



30 nonitoring for the reaction progress by HPLC. Upon conpl etion of the
reaction, the mxture was cooled to OC, and the pH adjusted from12 to 2-3
usi ng aq (2N). The resulting precipitate was sti . ok2-16 h
bef or e q@@ﬁ%fngo~31 237 PCT/L1S01/ 27795 isol ation by fif@ﬁgﬁp§ﬁlénd
drying to provide 86.3g (64.9 9% of

1- hydr oxyi m no- 3- net hyl - 6, 7- di hydr o- 2H- 3- benzazepi n- 2-one; np = 225-226C;
(MrH)* - 203.0.' An ethanol (525 nlL) soRgtion of

| - hydr oxyi m no- 3- 5net hyl - 6, 7- di hydr o- 2H 3- benzazepi n-2-one (35 g, 0.173
nol ) was added to an autocl ave al onggaMdnie Ral | adi um on carbon(100, 3.5 g) as
a dilute HO (concentrdied_aqueous, 17.5 gin 1Y
resulting m xture wash ogénat ed at 50C and 25 (1723 kPa) until

t helOreacti on was conpl as filteredover a pad
of celite using ethanol a8 sol\vent and—tirefiltratg concentrated to 90 nL.
Water (350 nL) was addedjtothe)concentrate and the resWiting solution

hydroxi de (1 N). The organicpdsti on was separatead andRf he aqueous portion
extracted withdi chl oronet hat®) (175 nmL). The conbi neld®xtract s

wer econcentrated to a residue that S&Ps i zed updn standi ng to20give the
title conmpound: np = 69-81C, (MH) + = 1. 0. Exanpl § 3Synt hesi s of

1-am no- 3-net hyl -4, 5, 6, 7-t et xxalydr 042H- 3- benzazepi r- 2- one25To a 22 L Mrton
fl ask was added di chl or onet | 4.73L, 8 volunes),| N-net hyl phenet hyl am ne
(591 g, 4.33 nmol), andagyeot adj_um bi car boglgélg £436.7 g, 5.2 nmol in 4.73
L ofwater). The m xfure (Was c90l ed\to | ess than 5C |anddi chl or onet hane (887
m.) solution of chtdxo hl oride' 30(513.7 g, |4.55 nol) was added
dropwi se to the ool edreac 1 xfure over a 70 min pgriod. After

addi tion, anHPLC analg/si s _indiZated that the reactiyon W onpl et ed. The

| ayers were separated ancfltlﬁeoaqueﬁtus | ayer was WO 0 | S1

PCT/ US01/ 27795 -38 extracted| w th dichl orogret hane. Co

were dried over anhydrous nesi um sul 't a concent rat ed
evaporator to provi deg%};m (99.8% of n':‘d

Nmet hyl - N- ( 2- phenyl et hyl ) y1-Ehl or oacet 3ni de][ (M) - W12, &
flask under a nitrogen atnpsphere was addedo \

N- et hyl - N- ( 2- phenyl et hyl ) | or oac m de (883.3 g, 4917 bl ) and

ort ho-di chl or obenzene §6. 18 Ad | um num chl ?f]l de 13%)9 g, 10.13 nol)
whi ch caused an exot hefjm (227t o 500) SteRe 4resul t %IIP% &tTon was then
heated to 165C fi&N 5 _b{then gooled to roomtenperature over about 14
hours. The reaction Jm xtdre Wa ool ed to about 0C, and was added r to cold

water (8.86 L, aboug, 5C) in ur\porti ons in order to keep exothermto
about 40C. The |ayers W@2¢ Separ & ed and aqueous | ayer was extracted with

di chl or onet han 107 215 dt J ayer :he -or. J1C, dsayer s
wer e conbi ned gr?%eg)%t r‘b“dctsl'éec?zsvir%’h éaég)ule('gcus‘sa %ezr och%)‘r%??m}%%& (r%%g%%:.% and
then a satafr aredraqeestistsodiagham car Borarwlas oldit iten (ive02 Lactdwi ef over

magnesi um te, nmbi ne i-th s 1] I ) : jed to a

col um of fzo:‘ijr"{u?éﬁ Zbﬁge'l ??d g# 1klg ,bsél r# pﬁ‘%ﬁtaeéegag%gylg a{zgiseafrya{nl?llglgd packed as a
sl urgy i n editddaor,0mdteh anedsenfth omuiassesvasr e indte chedddsaiiicht driomstdthne
until 25 re coll ected and then w th et ac t.e Qvi de the
product . e &eoa)ﬁcﬁpacro% Ja?rhion% g rsafﬂq]ben %%ere'vg%o%haﬁrteg:kf% pﬂedsent

3- et hyl - Hriodestds taie ayihite? kb3 -thenraziem reixlone &S tthd ampexalfiidy 608 g.
(83 0) . Ina22 L flask, _.under nitrogen,, was . .

8- met hyi - FRSTE TEES R YD H AR G A F e (HF Y, G and

i soanyl nigddgerithfXige Hsdmewsd )of M- AS-B&IRy1- W&, 6, 7-tetrahydro-

10 2H-3-benzazepin-2-ones.

Because of the greater biological activity associated
with the (S)-isomer at the 4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one moiety, the present invention is most

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



30 m xture was cooled to about OC before LiHVDS (1 N THF solution, 4.5 L,
04.5 nol) was added at a rate such that the tenperature renai ned bel ow
about 7C.  Af .addition, the reaction was allowed to sti <

t enper at u‘?/8°}’§‘¥4° bout 2 WD 02/~U.Isl -39 PCT/U SO 1 /279‘6@%‘{1\%}??‘%
nonitoring for the reaction progress by HPLC. Upon conpletion of the
reaction, the mxture was cooled to about 0C, and the pH adjusted from 12
to about 2-1 using aqueous HCl (2N). =%He resulting precipitate was stirred
for about 6 5 h before isolation by filtration and drying to provide

égydrgxy' )ﬁcgngsédrrﬁtewm e Lrhet cABKELAT4E 3 DBNZAICRPIR=2aN8 604 . 7 g (

1- Hydroxyenﬁnﬁlgmﬁﬁﬂﬁypu¢15y6Of &) ralyd§) 2Haghanz a2epi paztéselesdy g,
3.06 nol) @nd nql L a i huteH negnkrat ed aqueous
hydr ochl or| agﬁ g? 35 agﬁ?lé’z(? Etv\gleri)% gl Br ﬁt%twa%yggg od tg an autocl ave
al ong MAtbepabha@&nﬁﬂe@nearB@no@ﬁﬁﬁleZ@OgﬁheTpéesegﬁluMN@nﬁnpnure was

hydr.ogenat e 0C d 25 1 Pa)_ i gor-ous unti |

t he react|8% %5 %&S%p e g&%zﬁégu %ﬁégkhgurg?&ﬂT%égfgégtF%%Enlngge was
filtered awes-bepadzepicel2i-oaeusiangbet pakgares solmperitsiagd thiee (Bt rate
concentrated gi,ve a s l,i .The solid w%% tr@@ted\mg thloronethane (6 L)
and 1IN aqg 188 u F oG FESEST it S1dEFTTHEN % RESHHFo of the
aqueous | ayen was, 2&10&@ weeitekhblly. Grebtermithiam ©5%as nagitt @it@(i,er’fab&yi ayers
were separated, and the gqueous | ayer was extracted with dichloronethane (2
L). The oﬂﬁﬁﬁl@x1§€EV%%VkWe dried over magnesium sulfate, filtered, and
evapor at ed i N ForoleXanfAa PR dhdierigined tikendrtd @ fCaleo Wathpdthdg of81. 9%) .
25 Exanpl e 4 %ﬁé{he5|s of

(S)- 1- ani #6: HA)- £351 7 BeSLIRARY. SHSI0Rade W5 Add zation of
1- Am no- 3-yiRditoA tarratest r@if)xtd(r-q -Al-Z@izaarili ford 30 #9191, ( b 4p) -8. 12
nmol ) was heat ed ently in 15 met hanol to forma solutlon | n~anot her
flask, di (p'-)t'6| lig Haigh |-°«f=\1at<ﬁ d @& 1F FXPREGEIFHRE Radidiss FGIEFY n 15
mL et hangf é&%qcytvaxacﬂ&eéé QD 3G MATN Y 191550 gﬁﬂg&:e Theni xture
was heated as sol reci pitated. An additional 1S1 -40

15 particular, the ibenzoyl esters having a para substituent

selected from the group consisting of hydrogen, halogen, C;-
Cqs alkyl, and C;-Cy alkoxy are preferred with di-p-toluoyl-
tartrate being most preferred. Di-p-toluoyl-L-tartrate is
used to obtain the (S)-isomer. '

20 In a preferred embodiment of Scheme A, step 1, the
compound of formula (4) is one in which V is hydrogen and Ri
is C;-Csalkyl, including methyl, ethyl, propyl, iso-propyl,
butyl, iso-butyl, and sec-butyl; and most preferred is the
use of compounds of formula (4) in which V is hydrogen and

25 Ry is methyl.

According to the present process, the compound of
formula (4) is contacted with the selected acid. Generally,
from about 0.4 molar equivalents to a large excess of the
selected acid can be used with about 0.4 to 1.5 molar

30 equivalents being preferred and with about 0.5 to 1.1 molar
equivalents being more preferred.

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

solvents such as lower alcohols, including methanol,



PCT/ 11501 /2779 30 nL of nethanol was added to achi eve a solution, which
was refluxed for 30-40 mnutes and then slowy cool ed to anbi ent

t enper at 0, @kve a solid. After stirring for about 18 solid
was col | ;kgtse(%ﬂ%gllfi ltration and rinsed with 5 a small amgﬁf/bg?llﬁzﬁﬁd

met hanol to give 2.24 g of

(S)-1lam no-3-nethyl -4,5,6, 7-tetrahydro- 2H 3- benzazepi n- 2- one

di p-toluoyl-L-tartaric acid salt (96%yPeld, 94.7% ee).

(S)-1- Amino-3-nethyl-4,5,6, 7-tetrahydro-2H 3 benzazepi n- 2-one

di - p-tol ug¢hakohar habkepasiod ,Sakbplkbbadd19, bh®ad815 BEBLbuwased ssgbved in
45 nmL of aqueous 1.0 N Sodi um hydroxide solution and extracted with

met hyl enebekpaeilde tE-Bukapod,) amyle ad6pbicded it BYYénalerhedi dé-PBYérs were

washed W £h 3Bl aeuaais 1 Ohlopedicumony duad doc3ehikhbary hiken brine
solution, and dried over anhydrous SO04. Renoval of 15 sol vent under

vacuum gavditiéle t wa-thomediaaoll. 88hgnods ancolieppeepasioll Pe8ivgyi el d,

93. 20 ee) e 5 t i S cOf .

(5 50 o REEERTRER > P 088 Brvhny anci-salyspe, may, be advantageous.

1- Ani no- 3Asetlseld heFed ny- tedter dleydr JaREi3svdveardpiref2gse tE6a0sglveht5 mol )
was heated _gently in 7 t al. . I |yt n ined with a
sol ution an 3’?116%1 oltlﬁ}gylé-aLTtt g_% t ta;(g‘lr;&(l:'l léfél:%(?h%f? ;%f% %%.l%%%%o%&&%rg}?g ?ﬂ‘_) of

war m 25 meolamealt.. Prefsolaitliyon whas seeded iandlyentl iid ueededt As addi ti onal

100 mL of _net hanol ded and.the m.xture s.allowed to stir. After
Stirring FOPCIRAG 8T Hin o tedh S Col A s AR S i e P AT B Sand
ringed w tihcdusidbldtheranouichotsc didthgtih@tblert, o ngithe 16 t7bytefl @theld, d. The
sol1d 80 MBs (oINS Wl 31%3%%”%'11{ 200 00k N9 Sl 180y ihL " 18 hours,
(S) - 1- am p@eedatRi h\Wth A, Gcedatld, alyyd-@riihd- bertazen prdpane acetate,

di -p-toluqyl-lLtartaric acid salt 4§T%) | sol ag on _of the base by the WO
02/ - 40- 4515 Pﬁsfél/aﬁf@é”—e-ufeﬁr‘é’&é%’ FEEES b Oy BESHRIEE 43T de t he
title compedt96%Rplanyl docdile Gl SHY NEXeS @hd alkanes, such
(S)-1-am no-3-nethyl -4,5,6, 7-tet rahydr o- 24 3benzazepi n-2-one In a 22 L
veade| , uﬁ&e@%tﬁr@gerﬁexﬁ%ﬁ I;J@pj_,,:_aﬁa@[,mgyclohexane, and the like.

4,5, 6, 7- 1 QAN WHO AEsEre AR N-1% Q1438 dht & Jraas Aot eghe( about
40C) to provide a solution’in net héLnoI 10 (4. 38 rr1_)ySd|T§)l ar?ot hezr Iasl?,

di - p- t ol u@Adl ads¥itteiare sidlitd gD they ragemiso i sk edi a1y EWStnbe 38 L of
met hanol ac%@{é}ffﬁf%éi%%a%tan‘&@é@ﬁx& the =R 'cqfé‘(_s‘%fallization

£
1- am no- 3net h , 9, 6, 7-tetrahydro-2H 3- benzazepl n- 2- one was addeg. The
heat i ng wahe ealithedd thml wndesddiad shiasterepmerdic B8ltet hanol was added

pety e the M Xl A0 f CTIHK bl ANOM b MBS 1 dufteRes| oWty ool ed

to anbient tenpé€rature’to give a so . After stirring for about 18 hours,
the solid wddied |tamrardiyurad fatdbmvutardd 99 risedafilivux & experiatamsuet of

mother |1 q4Ql e & tRS1-Ade Y M 1Akt Sdedftrations 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 techniques
30 that are well known in the art, including filtration,
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



20 ethyl acetate to give 561.6 g of

(S)-1-am no-3-nethyl 4,5, 6, 7-tetrahydr o- 2H 3- benzazepi n- 2- one

di - p-tol I taric acid salt, Conbine

(S)-1- anﬁ&éogh&P h |-4,5,6, 7tetrahydro 2H 3- benzazepi n- 2-PCTASOUTW9\

di - p-t ol uoyl - L- tartarlc acid salt, dichloronethane (6.57 L) and 1N aqueous
sodi um 25 hydr oxi de sol ution (6.57 L) and agitate. Separate the |ayers and
extract the organic layer twice with and-1N aqueous sodi um hydr oxi de
solution (3.28 L), once with brine (2.46 L) before drying over magnesi um
sul fate, &nbteerngcianddedanonakbng aftar’ atady egvapagat o cangbye the

title 30 conmpound 250 (57 4W 94. 1% ee) WD 02/-tQ-tSI -42 PCT/USO1
/ 27795 Ex&ﬁﬁﬁét?dsﬁﬁtﬁg§|?a§? Y extractlon under baslc conditions as

(S)-1-am ng- Fo1al lonvh Sy BobglealivdeosaHciBeazazepi n. 2- one hydrochl ori c
acid salt ' 1-Am no-. 3- fp 7-tetrahydro- 2H 3- benzazepi n- 25 one

(31.9g, 168 mmdm) Weﬁeerrrﬁde@rrmdas@mt 3be RIESESHYyr dpyIerddeat e and heat ed
to 45C. '@)I%va% r%t ?.gfnl gﬁ% r(e@ﬂ(ﬂ:)log genqegl) '-q-aﬁflgo@an%&h 464 mol ) was

heated i n"about i sopropyl alcohol until a solution for med and was
added to #hé. ﬂ,amumhmmﬁ&b@nzatz@prmhydp@@ﬁf%@@rﬁ@m@ad 10 2-

one/ | SOPr QR AGERALE AN, oL APOUS Sa10A A SOLALAN ST om whi oh 2

precipitate quic xtur stirre about 3
hours. 5 MNethydald, 6y|6a|7d¢lwaah&@nwd&hﬁyb@mmzmb@ﬁialmme)lt(81 amdg, 8. 38

mol , 5 rmld@ltw%% %%% d o@ atnh Srl‘i'e%.%l l{t 'do'%r%l?nd t % tg%%drﬁ))go I tirred

at 45C Afer fapout hour's, urry was coole rature
and Ostirred fd:r—p’z-thdu/rls-lbe:fantamtme asald, ds(Ryer( e)ed]ﬂ—exaureﬂzdnsﬁhﬂotmatl on and

;it nzgcci: \tMotaQC&Z 11’2 (éa(éol d8| SOinOe[lﬁlc %C,??}t te, ar&c}im%rn{lecd proéehses vacyym oven
(m;tzh)él 4, ,‘i_;ixgaségidﬁ rmyadf (&ﬁrha&:l'g\ﬁmﬂammdﬂe 2 e ?&)r:ramaquinccc?s dlaflgt
oyie no- rahydr.o
benzazepi g (‘ﬁ‘?g’a(r%) ‘-%??aﬁd’é\? cFthch' AT miZ 17'406‘;5 rﬂl‘fgt % was
slurried ign-25-yénARidedimestaie lﬁidea_a@ae@tcozﬁretmw ajduree. sﬁig‘lfeent r at ed

aqueous hydrochloric acid (1.1 ni, about 11.2 nmpl), was a,dded and t
m Xtur e walsS WA éadnfjd"‘géd%‘%%s\ﬁwlﬁq'r GG+ GPPF O st urry

was cool eqri® AMliEtg LR Wiaraid WHildreriethluddis et \Mﬂdeglh%aret hyl
t-butyl ether (about 10 nlL) to give 1.48g of the 30 title compound (92, 50

yield, 97. 9%

It is expected that a wide variety of aldehydes are

suitable for the present process, we have found that a

20 number of aldehydeé are particularly suitable in practice.
Specifically, we have found that salicylic acids are
preferred and salicylaldehyde, 5-nitrosalicylaldehyde, and
3,5-dichlorosalicylaldehyde are more preferred in the
present dynamic resolution process.

25 Accordingly, when the present process is carried out as
a dynamic resolution, l-amino-3-methyl-4,5,6,7-tetrahydro-
2H-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 1.2 molar equivalents of acid

30 are used, with about 1 molar equivalents being preferred.
The aldehyde is generally used in a 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.



WO 02/.10-4S1 -43 PCT/ USI |1/ 2779s Exanpl e 8Synt hesi s of
(N)-((S)-2-hydroxy-3-nethyl -butyryl)-1-(L-al ani nyl)-(S)-am no-3-net hyl -4, 5,
6, 7-tetr - 3- benzazepi n- 2- one5A round bottom fl ask ged with
N-t - Boc- f‘%ﬁéﬁ?ﬁ& 1.0 eq.), hydroxybenzotriazole hydrate Fgﬁ@éf‘%5$eq. )
and(S)-1-am no-3-nethyl-4,5, 6, 7-tetrahydro-2H 3- benzazepi n-2-one (1.0 eq.)
in THF under nitrogen atnosphere. Hunig' s base(N, N-diisopropyl et hyl am ne,
1.1 eq.) was added to the well 10stirred4ri xture foll owed by EDC (1.1 eq.).
After stirringfrom4 to 17 hours at anbient tenperature the sol vent

wasremoved at edUGReh-IRS YHedda d G:%}éﬁl&ﬂl%%ﬂﬂléd’l Rithyilracet at e and
wat er, washed with saturated aqueous sodi unbi carhonate sol ution

1 N
aqueous HEPLVEHIthOT @ iSod Vit MR Qs a3ddiFR MAT @S 9999%8P8d and the

sol vent reRyedat TRAWGEA VLIHME 4l fY-Oinffhy1-4,5, 6, 7-tetrahydro-
1-(N-t-Boc-L-al ani nyl )am no-3-nethyl -4,5,6, 7-tetr ahydr 0- 2H 3- benzazepin- 2-0
ne: nBSsSSpPECtSRSTFAZ N2 01B62 . B sqeahind fadthy sl £ hgshysies akss passed

thraugh az0stird£d S utd,pn. ion to the desired i :
1-( %t -Boc-L-a %Cﬁi nyl ) am no- -Vrreertshlyol1ri 4,05, 6,e7- teestlrraehydlrsoo-mzel—{ 3- benzazegi n-2-o0

ne in 1, 4-GHnseld(0. 98- gmwgysicht | iseddnried cuth@th temRaiaiu er Nz,

for 10-15 g nut : i it i ved,
and the so ﬁoa%%%eggl%gﬁ\%g$%%%aﬁg§gﬁ%ﬁgﬁﬁﬁn%e a%%%eﬁ\;aﬁt Pﬁ'r g'ﬁér ring
fox' 2-8 reminssmoniGeréregllly Ocdoyw eitsd drorradiel o sunpt i 4h lofurs.

startingmaterial . Ti ol ution was_concent.r ated. i Ve .

1- (L-al ani nyl) ap(sS)W:'gjﬁi r%ﬁ)e- ?.pr%{%‘ffﬁ"zﬁﬁ% ;t-.l{eet raJh];]ger o-azﬁjf-%%’nzwz?zeélpitrh -one
whilh was pisegbnt tdwadess is carried out as a dynamic resolution, use
further30purificati.on. 1-(l-Al aninyl)-£S)sam no-3- hyl,.-.4.5, 6,.7-1 ef rahydr o-
et hy | - i SR Bt At (R A o S P R D s D st o 1. 1
e?. ) aﬂd (t&‘é’c?}tw_ i W—S}mvﬂ\%%?d%?msrf@i%ﬂ'%ﬁmlﬁiﬁﬁ? undetheni t r ogen
at nosphere. Huni g' s base - 40- - )

(N, N-di | sébl”reo%‘iﬂ‘g% r&%ba% FRall anQiyns %ésaja%%%‘f? o4 h %\elr'foﬁﬁ‘?‘? ed mixture
fol | oned Byrdd¥et 1. ITiags ) .afderdpiamid ngedd Dt Hor 01 g 71 doper SE értredrbi ent
tenperature the solvent, was.' renoved at. reduce re(g\;%ure3 t he residue

ta up itrhak hW)Bl%ré?@(Wt}éﬂﬁ‘%a?'@dv%ﬁjﬁ% at'eT> " washed with

sat ur at ed FERBOUS, SOD LEADI 5AT DOHBA €S B WO dxdhdKde, Dbt dBerailehoVer

anhydrous sodi um'sul fate and the sol vent renoved at reduced pressure to

provi de t hehe iRy@redhbanite solExdppiere Syntherier oformation of base.
(N) - ((S) - 2- hydr ox v Br Tebdi VA bEb &1 ¥t aa Lo LehSde Nykd 1 { S - 8 8196 3aref e 4, 5, 6

, 7-tetrahydro- 2H 3benzazepi n- 2-one A round bottom fl ask was charged with
N-t - Boc- L-e@meppweds 5of ohormula (18h egn)be HgrRdxibehz62Fiabnl @f hydrat e

(23252 g, ﬂré%%é@%§1t@ﬂ%re are comﬁeunds ugseful for the treatment of
(S)-1-am no-3-nethyl-4,5, 6, /-t etrahydr o- 2H 3benzazepi n-2-one (250.8 g, 1.32

mol ) in THELzReimer)s udbizeaset r ofepsatpocpheses Fhe descrtledatn dfdTed to

| ess than I n I & ( bi y ' 188. 4
20 g, 1 AR e A D P ot
t he reactiare ndascribedsbebowed Theapbbensseenplr bharerasenttinvention
about 14 h St t. C p t resi due

t aken up i%y%t%@?;gggég%%3?3%¥2§E§€gﬁ%g€a§%?é§€g7§Hf)§8§§§ﬁ§%§é$§ were 25
sepdb at ed, fotmubaganby takengeadvastedewpf htihat zes¢lufion) dephetedubous

| ayers conyj apd acted with ethyl acetate (1.76 L). The organic
| ayers me?%éfg%ﬁ%i%éd,gé%ét?éct ed with saturated aqueous sodi um bi carbonat e

solution {1.76 &)hedei Bd svep 2anphgydpbosssodeunvsplingerehctienedf amd 30

ted_ i t t t id
1- (N1 - BocRPRFSHF hGF e RO SEREERGTSS, BT609. PEEF aRf af S8R AbERS azepi n- 2- one
463 g (97. 29NH-AHRetYD ) aC edrid ears b e 104 £ ¢l antsean po B ploedi ey ([@a9si ng

nhydr HC1 i ng, rf i rsi . .
a gg ous Aégr Sgiagg aﬁlgo§ggg%ecggg gmigg gcggs 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 -OH or -Cl, capable of coupling with the amino group

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



WO (12/-4(L~S1 -45 PCT/ USOL/ 27795 tube, through ethyl acetate (1.76 L)
cooled to about 0OC. The ethyl acetate solution of HCL prepared above was
added to ously stirred slurry of

1-(N-t- Bo‘gol’%/?(g‘n?nyl )am . no-3-nethyl-4,5,6, 7-tetrahydro- Znggﬂe%zzé?epi nb5
2-one (462 g, 1.28 nol) in ethyl acet ate (3.7 L). An additional anmount of
ethyl acetate (1 L) was added and the reaction m xture was allowed to warm
to roomtenperature and stirred for 223R7 The reaction mixture was filtered
to give a solid. The solid was slurryed with acetonitrile (5 L), 10 heated
to refl uxaendst bee eealdedyt avaboubl@0Echeher pefrisbheskagiaadidr yhag to give
1-(L-al ani n¥l )-(S)-am no-3net hyl -4,5,6, 7-tetrahydro- 2H 3- benzazepi n- 2- one
389.8 g (94*7% . 1-(L-Alaninyl)-(S)-am no-3-nethyl-4,5,6,7-tetrahydro-315
net hyl - 2H- 3- be@%@%@w@aZ @830 t2ctedl ak8nBOhE4 dydr @¥yhanZOLHEAZOl €
hydrate (207.6 g, 1.36 nol), Hunig's base (N N-diisopropylethylam ne, 352.2
g, 2.71 MBONH-§HB ¢ S O b= Ay aFexyhasaei Ay bel yPY ci 8 ck dbpaaayergboay g nol )
in FHF (4 %dtho We: &g@a%%% ndey, asnhifRYEN 2hHOERBSEenAPIhglKkeo!l ed to

| ess than 5C. . e fLi mol vaas 1a(@?lglded and the reactl%n m xt ure was
al | owned t@tmcﬂ'l@m#mrefntoft @Ffipéra‘m}m agddto stir. After about 25 hours
the reaction u t lar and
extracted V\ntkrlrﬁm%ter u?%si?%l ﬁjé%%%ﬁ\egno:aéag)r%lg?eaaggfkv%%s%%iéﬁe%t%ygélﬁe "Wt h

vat er (2. 22ep) 2,t Havaduesus lreperts onevdichnbisnegraet téxnedded with

di chl t | t dt
W th et eEota ey Yog keekdfel SR ra B BER SR LA RS naRy BT
(2122 L), tiheivednowemn @alwedieusreddived .s ulState mefthader ede detc3bbedapar at ed

inon a r%t%%g vap%r?tor ég row qe the title conmpound 428 g (1009 . WO

02/ ~0~51 - ®ple 10 Synthesis of

(N-((S) h2dhyd£mﬁa§t30mt§tyienmjmyr)dt§pl3gLaﬂe§jﬂdt)d eheS)depmoteciioat byl - 4, 5, 6
, /-tetra r o- n I o) I r.at e

(0 O s MR b oy e GV 2 e & FOTINE hy - 4. 5, 6
, 7- tetrahy(c_trzq 2|+53rd@13 jdttA-dane o&olandma@ﬁoadwum@ igtroamet drewed.142 L)

and water (0.856 L) with sllgh 40C). The solution was split into
1Lport|k65’|‘?§"“ar"f't‘ll1 GERFEF WS ‘iﬂ raﬁagé&(? 19 L) while 10 warning the

hazy sol ution t@a&@owmm et afldi, tld@@l@tgf\m}@ dowiiagy sol ution was

allowed to cool to ambient to give a solid which was stlrred as a slurry at
ambi ent téﬁ?ﬁ"é‘rfd{% ef @n MOM%@W 95 15§ ddd)drying to give
the titleggespeund 3%). Gnal 66@0%9)>un35o\£\h%arﬁmhoqu)aaoag@b@raaceutI cal

t he present |nvent|on is usually admnistered in the formof a
phar naceutdeggound of formula I. Appropriate compounds of formula

20 (13) are compounds in which R;, X;, 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 depicted in step 3 is carried out using
the acid of formula (13) (compounds in which A, 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 1l, step 1.

An alternative method for preparing the compounds of

formula I is depicted in Scheme A, step 5, which shows the
coupling reaction of an appropriate compound of formula (10)

and an appropriate compound of formula (14),



conposition. Thus, in another enbodi nent, the present invention provides
phar maceuti cal conpositions conprising an effective anmount of crystalline
N-((S)-2- ? - 3- et hyl 20 o=
butyry|)395 @9§¥éninyl)-(S)-l-anino-3-nethy|-4,5,6,7 PCT/USO1/27795
t et rahydr o- 2H 3- benzazepi n- 2-one di hydrate and a pharmaceutically
acceptabl e diluent. Such conpositions are used fox inhibiting (3-anyloid
peptide rel ease and/or its synthesis,3#cluding the treatnent of Al zhei ner’
di sease. 25 Thus, the present invention enconpasses the use of crystalline
(N) - ((S) - R;awy 6, 0% Yo P=RBLEMR ;- LUty A,) 1 GhidleariiRy bliveSh toaBoigadoret hyl -4, 5
,6,7-tetrahyd?o-ZFL3benzazep|n72-one dehydrate for the manufacture of a
medi canenfoFBRLANR: bR ABPTSPERPFEI BOPRpENdeCfefetmalandl bl 30 aes
égnngf:sﬁgeegiﬁeaCiﬁlgeébyztnckﬂdaﬁgrob£§§£éngoﬁﬁaﬂﬁansf'§OEM§@§SG-

y ' , : , , _
(N) - ((S)-21Aydiexgne- it WhichuRyr i) - Ko LandnRnyayge (B -desiviiah-i eyl -4, 5

, 6, £-tetrak 0= nzazepi.n-2: one dihy e Lhistered by a
var ety | CyiRipREpane 45" Bl en TS, T SpBrBpF A RrBARL AT BT Y N
can be adfioninstar édi4) nianglsbooneoinnwdechhibh sbkesothemtshppund as

bi oavai |l a@l.e.l.n-an_e CLi a i pel udi ral and parenteral routes.
For exaanS?lFEQ gPegégt%%%%%ogggaégﬁ gg gg%ﬁﬁ%%t%ﬁed orally, 5 by

i nhal ati on, subompanadesby, foninndaustdd aatky, reatiidyenoapbyedtbansdermal |y,

i ntranasal | rectall occul arl t opi cal | subl.i I cally, and
Lhe 11 ke CPRPHEREnGoF Ko EoRpBErET5Ac BB P PEL ARy ot it o] R

i ngoedi entvith usmabliydsl sEdfwirinhilan (23¢i peedescifibdil abeteby Agagéxnci pi ent
or encl osed ﬁﬁthin such _a cgnrier whi ch ag be in tgg forglofda ggﬁsale,
sachet, pSPEF GPUBLHBF C6AF Fﬂ@?.afﬁewééﬁp HRE ot 't ESpPESeti AVERTFon can
be adm ni at preduakongheehi afthe Heppoekcaiphar peeetitegah eempoeahti 6f, that

is, conbined m&th Rh?rnaceutically 15 acceptabl e diluents, such as carriers
or exci pi eREEWEhd1f¢ oportion and nature of which are determined by the

sol ubility andrgbegi-eabnpr @ROELLESNO st RarPhesenl 16erRaYBE, biyhenehosen
route of adm nistration, and standard pharnaceutical practice. (Rem ngton's

PhaPmaceutPéaPwiposexanpdss #BEnPEEPRIBRLIONECK TPEBRI SHARGLES. apdo90)). The

present pphappaeaeibaal a¢eMRAILELPAS136CoRNGPEREaE AoRBARBENYRHI thnown in
the pharnmaceutical art. The carrier or excipient may be a solid,
seni - sol | dimégt thguiavertépRalnwBRZhWedn serve as a vehicle or medium for

the active 25 ihgr ediGlal sali §a0k8CALLIEH B s0LnBX ShRIaREE 18hE psbg known in
the art. The pharnaceutical conposition nay be adapted for oral,

i nhal at i ofthepar aererdl megningsi gall egse oshgrmipehdesdanaiteder Bart o t he

35051 t oFFERPISor Ut | oFe P36t s LR pRRET o, Corotnar | | ol F raess o
millimole or millimoles; "g" refers to gram or grams; "mL"
refers milliliter or milliliters; "brine" refers to a
saturated agueous sodium chloride solution; "THF" refers to
tetrahydrofuran; "HPLC" refers to high pressure liquid

25 chromatography; etc.
Example 1

Synthesis of l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-

benzazepin-2-one

To a slurry of sodium hydride (1.1 eqg) in 15 mL of dxry
30 DMF was added 4,5,6,7-tetrahydro-2H-3-benzazepin-2-one
(0.0042 moles) as a solution in 10 mL of DMF. Methyl iodide
(about 2 eq.) was then added. When complete by TLC, the
reaction mixture was poured over ice and extracted into

ethyl acetate. The organic layer was washed with water,



For the purpose of oral therapeutic adm nistration, the conpounds may be
i ncorporated with excipients and used in the formof tablets, troches,
capsul es, el i.xi[.S, suspensions, syrups, wafers, chewing g like.
WO U2/ . 1%‘6&%?[){338 PCT/ USOL/ 27795 These preparati ons shourlgﬁgg%g?%eat

| east 40 of the conpound of the present invention, the active ingredient,
but may be varied dependi ng upon the particular formand may conveniently
be between 2% to about 90% of the wei ght-of the 5 unit. The anmpunt of the
conpound present in compositions is such that a suitable dosage will be

obt ai ned. £BhabgiledC RO t TPRS RYANRIELARRRLT GAS *GEr diried Qvihe present
i nvention may be deferm ned b;/ a person skilled in the art. The tablets,

pills, capeabs, Trbetred, and trrnIeKerasd 10°38% F RUHIH PIRREWI® or e of
the ol | oW AdlMANLYs YD SN AY.CM GIO00%)2) 11 198 Wilesen gum
tragacanth or gelatin; excipients such as starch or | actose, disintegrants
such as aleghyilc ageitdtePihiaxsgel sysdem Soargdiyveaddmeidyili4ée;5 16ullri cant s such
as gnesi rat e, sihi i OF Sterotex; glidants such as

col Irggi dal t% r%rglgfglré %),{_II e;begl%%%\lnpé%]t %nion}lg%'agents such as sucrose or
saccharin my BeMaeddad -dr, 53 6| 7Tastertinadnysiyent2 Hetictpeas qrappier-#i-one nét hyl
salicylate or, oran flavori ng. the yni.t_ _f or,m4y C le, it
may cont aiSt )i H’agd%ejtsiséﬂvteo r%g)t ér\rﬁlv%gl%sn oflst%r%%g’g%lol\l/&erylt%fpe(,l ';O%éla'l)i (%ILISSS

carrier Sucines Boley efilthane Wil eol¥a ad acty igi bn G:BebadBsagratmbE forns
may contain other various materials which nodify the physical formof the

dosage uni(tl,- ¥ ®q-exaddpliar HE coms mgdedrrppwisas et tar 04 imey i coat ed
W 4y sugary, G narfls OUHR L0AHMh 08N o I URHB B LAY, 11

addition to e present conpounds, sucrose as a sweetening agent and
certain preserardiiates) thess asnidlidolest iwigsh dil adueors hwdnashilgiiused in

D oPar D 41 I P SAIMANLLANS, S LR PhAldmA Gl Ik i and

non-toxic 1Tn the anpunts use € purpose o
admi ni st r gidmwnion e chpicedhdirsi adecpriesard | v anitd loh aregruste inswiysdr at ed

into a sol ytign or_suspension. . These, pr rati | |y ihn at

| east O. 1(3‘%6 SR RER (Pr%lplglﬁlae (g]&) % h%le‘]islncvag %n&%ﬁéﬁéﬂ%ﬁﬁ%ﬂbaﬁ? égp‘{ef)l 1be
betveen 0.Hydrskyahmirno-9%efhythel viei @Ht- tAErR/AADSH~ADRCH 44300 27795
thereof. The ampunt of the coog)ou&gﬂﬂnes%ﬁ iln such conpositions is such
that a suitHbi e dosaREW TS B 0bt a Hed. “TRe “sol utions or suspensions may
al so i ncl ude one-wfdrEELi windFB-ethyev N 6] Tvest isahysdes+2e-34 | uent s such
as 5 water, for injection, saling solution, fix ils, pqglyethyl ene

gl ycol s, JISRERFIRID T INE SRS Wlﬁgdrheﬁ:t@%et(i‘z@’gal \%‘ﬁt s;

ant i bact erp SEHH Se§ ULH RO RRN2Yd18d Gy o1 dTed hydnd aiypddesteraints @xi dant s

such as ascorbic acid or sodiumbisulfite; chelating agents such as
et 30 ene 1051 34 HeRa) ralckd0E domd;10ipcarss sTéle & i@%e ¥ at es or

phosphat es d f t j t, of j elty s .
chl ori de nga?%eﬁffﬁés%éd ﬁ%(gad pgﬁ%ﬁ%{%@e%gr%%%&% aa/nr1 béelfi(;nc chggbalus;n
anpoul es, mlispbsablley syilicesoel cutonpteockshy vial wiekdethd Tlwbs or
pl asti c. Preferre&l conpositions 15 and preparations are able to be
det er mi ned TP IHE skilled in the art.

Example 2
25 gynthesis of l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3~-

benzazepin-2-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) té form a solution at room temperature. A

30 solution of sodium bicarbonate prepared by the addition of
sodium bicarbonate (546g, 6.5 mol) and water (6.31 L, 8
volume) was added to the Morton reaction flask. The mixture
was cooled to less than 10°C and a MTBE (789 mL) solution of
phenylacetyl chloride (789 g, 5 mol) was added dropwise to



The conpound of the present invention nmay al so be admi nistered topically,
and when done so the carrier may suitably conprise a solution, ointnent, or

gel base.wgq’g“ 40 base, for exanple, may conprise one or r’rp&ﬁUg&/}#&
fol | ow ng: "pét rof at um | anolin, polyethylene glycols, bees waX, ‘mmneral

oil, diluents such as water and al cohol, and enulsifiers, and stabilizers.
Topi cal fornulations may contain a concentration of the fornula | or its 25
phar maceutical salt fromabout 0.1 to~a®out 100 w v (wei ght per unit

vol une). Another preferred fornulation of the present invention enploys

transder mehedeldovesy rdewities MmibduehResver SUAhH paRSdRY.NBIApaches may be
used to praovi.de continuous or, 30 di scontinuous ,infusion of the conpound of
the presefA9iideRtyi GRS AR MESRRSUAES SEHEYESh & F@9n and use of

transder nilerRRiGROS f E6:t Ne rdehitvemy ofs Ry rRceriiccahagents is wel | known
in the art. See, e.g., U S Patent 5,023,252, issued June 11, 1991, herein
ed\/\%hfaitz/th@~

i ncor por ati@digpt gleacty opCHasSUPMPiEsed.of ExdA@etiSigch pat ches
may sbe co t &d hohrent i | st &y iavgry of
pharsrraceupﬁ%rggﬁ&%aggnt s. In o(r4d§7%l1t%(’l)ne%qor e%?ﬁyﬁ/rol%lrsl 3&9%3% t %%&g\é%ae{i on of
this i nvesrivémg thipdiloaleds iy remraieritaalt icomees ithieo o tary  do@atieedrs bel ow.
The exanpl re 4 il ratl v, I 1 ﬂgg nQt 2nded to limt the scope
of the i nyg‘%ﬁé%dl r}gshs;? % éggr}nu fa'?dlqgnn alrrf(i)qt e(lzg’ rd gelatin capsul es
cont ai ni nglitredhicatyledrhivilg ph@nvigretiagriide a=e sprldparied: (MighédFeRB7.9.
Quantity( apsul i l.hgredi ent . . 05, nesi
stearate g%%T%e'll'a gﬁ%ﬁn\g{fﬁgﬁﬁrﬁ@%g %%%%é@a%‘q%qsqegld%trh%éﬁ%rrf g‘j":aélryati n
capgul es iadd®@4D magoguaft i42 ek) dand Mitredtlonl Xatd)2-2 20 A tablet forrmula is
pr epar ed ing.the ingredients below. {ng i ent Quant.it / et) Active
| ngr edi ent%s . O@qtﬁ&gaherﬁyg’a&ertfﬂlgq |¢17§Ld22(% o %ﬂéol"?/a%’l”%é%daeg licon -

di oxi de 1@Erdphtiear ito atiad redrthim ddasnetisharaaudenadsd ativamprE@esed to

formtablets, each wei ghing 240 ny. .
to 78°C). The resulting reaction was then heated to 110°C

for 3 h then cooled to room temperature and transferred to a

15 20 L Morton flask. At less than 10°C, the reaction mixture
was quenched with aqueous sodium hydroxide (29.18 L, 5 N).
Extractive workup with ethyl acetate (2 X 2.85 L), drying
with sodium sulfate followed by concentrating to a solid,
provided 520 g (73.5%) of 3-methyl-6,7-dihydro-2H-3-

20 benzazepin-2-one as a solid. This material may be
recrystallized from MTBE for added purity to give a solid,
mp = 81-82°C; (M+H)® = 174.2.

A THF (0.5 L) solution of 3-methyl-6,7-dihydro-2H-3-
benzazepin-2-one (113.8 g, 0.657 mol) was cooled to 0°C and

25 isocamyl nitrite (100.75 g, 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 temperature
remained below 10°C. After addition, the reaction was
allowed to stir at room temperatﬁre for 2-3 h while

30 monitoring for the reaction progress by HPLC. Upon
completion of the reaction, the mixture was cooled to 0°C,
and the pH adjusted from 12 to 2-3 using aqueous HCl (2N).

The resulting precipitate was stirred for 12-16 h before



30 ~'~~0 02/ ~0-S1 -51 PCT/U SO 1 /2779, Formul ation Exanple 3 A dry
powder inhaler formulation is prepared containing the follow ng conponents:

" I ngredigent ht o 5 Active Ingredient 5 Lactose 95 Th
i ngr edi en ‘?B()%Mﬁr% ged with the lactose and the mixture is gg?@%l\/ﬁms

powder inhaling appliance. 10 Fornul ati on Exanple 4 Tablets, each
containing 30 ng of active ingredient, are prepared as folloms I ngr edi ent
Quantity(ng/tablet) 15 Active Ingredleﬁﬂ‘SO 0 ng Starch 45.0 ny

M crocrystalline cellulose 35.0 ng Pol yvinyl pyrrolidone (as 10% solution in

sterile \A@ts%rllatélog g %@.l@%ﬂi@ncéh@p)@f%h@Wtosb%b%dé 86y gVagResi By
stearate 0.5 1. Tot al 120 ng The active ingredient, starch and
r%dﬁ@@eww

cel | ul osecdré- ine-GugiethvNo 6 - 35 SbyRro-8H-3i- B¢ 2aA @i ed
t hor oughl %B&TASG sol létzl o%z%frg kg\éhggg%ﬁo& idone is mxed with the

resul t ant FRiPC hrough a 16 nesh U S. sieve. The
granul es so prmureadlaaxroa drs2ed ndt) %mm@&coafnci -passecytifiowgl-a 16 nesh

si eve. SOdI 30, carboxynet h st.ar¢ch, magnesi um.s rat and
taI é pr e\‘}‘ieé%é’lly pds ytdﬁfrc’o )§, Zy % grg qgl ede, aﬁg t At added t o
the granuhes waseld taf ey dﬂt@d]ga,vearaqo@@rrm&w@élqadauhawnebamm ne to

yield tablets each wei ghing 150 ny. WO U2/.10-1;1 -52 PCT/ USU 1I2779
Fornulatldﬁoﬁxa@pﬁegg as a dilute HCl (concentrated agqueous, 17.5

in 17 mL water) slurry. The resulting mixture was
hydrogenated at 50°C and 250 psi (1723 kPa) until the

10 reaction was completed. The reaction mixture was filtered
over a pad of celite using ethanol as solvent and the
filtrate concentrated to 90 mL. Water (350 mL) was added to
the concentrate and the resulting solution further
concentrated to about 200 mL. Dichloromethane (350 mL) was

15 added to the aqueous solution before adjusting the pH to 11-
11.5 with agqueous 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.

Example 3
Synthesis of l-amino-3-methyl-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 agueous layer was



Capsul es, each containing 40 ng of medi canent are nmade as fol |l ows:
I ngredi ent Quantity(ng/capsule) 5 Active Ingredient 40.0 ng Starch 109.0 ng

Nhgnesiusyébzg&gﬁe 1.0 ng Total 150.0 ng The active ingregbﬁgéwﬂéhgfch, and

magnesi u rate 10 are bl ended, passed through a No. 2 si eve,
and filled into hard gelatin capsules in 150 ng quantities. Fornul ation
Exanpl e 6 Suppositories, each containing 25 ng of active 15 ingredient are
made as follows: Ingredient Anpunt Acrﬁge Ingredient 25 ng Saturated fatty
acid glycerides to 2,000 ng The active ingredient is passed through a No.

60 nesh ngE’rgctéHe%&tﬁnQi%ﬂi_@%_@ﬂl@@hbﬂet.heC%%EhéHeQrE§h§3£ agidrgl ycerides
previously nelted using the m ni mum heat necessary. The m xture is then

poured i n¥erg SupEOsPVEKy anbdrensnBaRRaEiRmoSYlEabacrry SRACEPLEREES o
cool . 25 onwghgzﬁ6ghf | exaRor Qi B 2bi gRok¥ampbes7 ;P gg§Q%%AZBE9§—
50 ng of "nmed r50mMd

Suspensi ons, each contai ni ng i canent pe ose are made
as fol | owsethygrddi(@nphamydethylAcili-eblongaeeitamidsd. (M) Xanthanlgum 4. 0

ng Sodi um car bxy y L1yl 119 . r i (@ u (89%
50.0 ny Sucrosgélgsgaghlgﬁgggiﬁ%?ﬁgn%é%ﬁgkgégé ég&gk b%?eaﬁégcéﬁggdq.v.
Purified Watmethyd-8-02rohEnylatchive -ilhrghddirenreteamddesd 883d3xant Bad7gum ar e

bl ended, passed_t:hro s 1 S .S, sikeve, and .t ixed wth a
previousl%oﬁzdg?goPﬁ#g%n%6E%9ﬁ5%%¥%f%€gygﬁaﬁki%Z‘ce?%glgggméﬁaﬁéodium

car boxynmetchylordekl ld4® ion d@dt.éB. mbie shadichmchesedabe, ekbaherm 48@ ¢ol or
are diluted with sone of the water and added with stirring. Sufficient

water is PRER) addBRet BeprbBiRE FRACELGDI Vel PbeyohearkedFbP nliPaiG dPExanpl e

8 Gapsul es, eaChyeoNRid0 chd /B ARICANBAL Je MRda 2l alows: 25
I ngredi ent 8uant|ty(ng/capsule) Active I ngredient 15.0 ng Starch 407.0 ng
Magnesi ummsiee aleaice 13dn0 migthoteawad?od gl to about 0°C, and was added

to cold water (8.86 L, about 5°C) in four portions in order

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

15 L) and the layers separated. The organic layers were
combined and extracted with aqueous hydrochloric acid (8.83
L, 1IN) and then a saturated aqueous sodium bicarbonate
solution (7.07 L), dried over magnesium sulfate, 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
dichloromethane 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-2H-3-benzazepin-2-one as a tan solid, 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 L). The

30 mixture was cooled to about 0°C before LiHMDS (1 N THF
gsolution, 4.5 L, 04.5 mol) was added at a rate such that the

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

reaction was allowed to stir at room temperature for about 2



30 The active ingredient, starch, and nagnesi um stearate are bl ended,
passed through a No. 20 nmesh U S. sieve, and filled into hard gelatin
capsul es | g quantities. WO 02/-t0.151 54 PCT/ U 798,
For mul ati%’ﬁ@gﬁﬁl e 9 A subcutaneous formul ati on may be p?g%éljgélﬁén
follows: Ingredient Quantity Active Ingredient 1:0 ng 5 cornoil 1 m
Dependi ng on the solubility of the active ingredient in corn oil, upto
about 5.0 ng or nore of the active ingRédient may be enployed in this
formulation, if desired). 10 Fornul ati on Exanple 10 A topical formnulation
may be prepgnad AsdAlddiWsig Rr a8l e QAN tor RGtdLe dngrafd entupbnl 09
Emul si fying Wlax 30 g 15 Li c?uid Paraffir?zo 9 \%rite Sof t yrF]>araffin to 100 ¢
The whi t e coforl efdicar fafh the eacdd amt ithengrisdreThes jaleddroarhdrtand

enul si fyi wax_are.incorparated.and stirred until dissolved. Th tive

i ngr edi en{bgps Qaaeghﬁn %E%QPFEF%EIPE‘ Lchnt%lonﬁgauﬁn?i' drsper 88&%0#{3

m xture i gydihemagool -ethdinddduisalifl prdt ighie-afe ives nadhackasirethodthié
invention is directed to a nmethod for inhibiting (3-anyloid peptide rel ease
and/®r it & RAFFS ISR faﬂellrﬁrhiit's’ic%fiaﬁt,ji ngyal%r%hﬁ 194 Tieed

t her eof Wiy ahfiedd danamunts of, &rydead ddifiiro-2H-3-benzazepin-2-
(N)-((S)-2-hydroxy-3-nethyl -butyryl)-1-(Lal aninyl)-(S)-1-am no-3-nethyl-4,5
, 6, 7- t et r SMRIrALH IbekBaZEpl n- 2- one di hydrate. In a particul ar nethod
enbodi ment, -t he presant, iMeNt] G pravides, & Tetdodiiai A eat i ng

Al zhei nmer' s di sease conprising admnistering to a patient in need thereof
with an efdentdzapiamoimnef (&§¥ygald iffe mol) and 3A ethanol (15.6 L),

(N4 (S) - 2; hydrxy-3: Yia =g ( ' 1ilsA00 NQs 3y neddyl -4, 5
Bty ai o s B D e N Y s R P
PCT/ USU1/ 27 7ilrs 3B5-ml) twatsenl scshucagaecdded thenlditeglave theongt my
af fect the Alzhej : i t i ti ssentiyy afflicted
with the d“l’lste}g eg‘lgé%@“‘gr‘%ﬁﬁ@%%? cgﬁ%;' ?jfgze%t ng gf%%ﬁ[ ent alfry%i sk to

devel op t hgi g s@aseas THrroPetditad e85 090 ealdversy’ paid (U7esatkipag” wardh
intended to refer to all processes wherein there may be a slow ng,

i nt er r upt iviggorRte g ttomt vl il nghe creatbkRf iR of ComRl P r I Wh bf

Al zhei mer 'y, di spaser, DUt £oesoA1Ghi RECAS SALS | ¥il P&t Svér tHtghg &b m nati on
of all synptons. As such, the 10 present nethods include for preventing the
onset of Atehbtersysingiethsecl ma patvent ardrilkR fbltwevel oping

A zhel Mer” ol aodofeod N PEIA NG LG PIAGE 855108 phs ALOSL 8B weeKl sease, and

t reat nment d? advanced Al zheiner's .
dichloromethane (6 L) and 1N aqueous sodium hydroxide
solution was added until the pH to of the agqueous layer was

20 between 11-11.5. The mixture was agitated, the layers were

separated, and the agueous layer was extracted with:
dichloromethane (2 L). The organic layers were dried over
magnesium sulfate, filtered, and evaporated in a rotary

evaporator to give the title compound 477 g (81.9%).

25
Example 4 ‘
synthesis of (8)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one
1-Amino-3-methyl-4,5, 6, 7-tetrahydro-2H-3-benzazepin-2-
30 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



di sease. 15 As used herein, the term"patient" refers to a warm bl ooded
animal, such as a mammal, which is afflicted with a di sorder associ ated
with incrgasgsbdianyl oid peptide release and/or its synthggigsedgeudi ng
Al zheinmer's disease. It is understood that guinea pigs, dogs, cats, rats,
m ce, horses, 20 cattle, sheep, and humans are exanples of animals wthin
the scope of the neaning of the term Patients in need of such treatnent
are readily diagnosed. As used herein,~%%e term"effective amount" of a
conmpound of forrmula | refers to an anbunt which is effective 25 in

i nhi bi ting o ety bramdtdisthPepldsiadrlease /e id SouHikes! Shidhdwas
specifically, in treating Al zheiner's di sease. An effective anount can be

readi |y détediarseed for e 4 reRwtes anahiden Glavlvagosieds ik padisntt he
art, by theme3Qtise afo carvent inals t %@H@ﬂ%ﬁﬁ%&oxﬂs&bw&atﬂw esults

obt ai ned under anal ogous circunstances. In determning an effective anount,
t he dose @pugﬁysﬁaqqaggld was collected by filtration and rinsed with

N- (S) - 2- Ry deExy SRR -dutagd )melcé,ﬁ%l;?g'r Y Yle (25:)2‘41‘93@'\%%3;—3; hyl 4,5, 6,

7-tetrahydro-2H 3-benzazepi n- 2- one ate,” a number -~~1 -56
PCT/ USOL/ ZP79% -gf-reddivdr< .dr. & ,Jortsitdahadinyy- Athe -dteneedieng rdiZagmes diici an,

i ncl udi ng,._hut it 'yﬁg Q, 1 tency, andg.,.c agterf.stigs of
N—((S)-2-ﬁ§§#g§§8§léég%§ -Iﬁ$§5§¥§i%£?ﬁgl%ﬁﬁh ﬁfggg)g%iiﬁﬁ%$ -"3-nethyl-.4,5
, 6, 7- t et r ahydr d-SAH13-28niyenZazegiihy-12-401%e,;6 the atpedivercaf2Hpd+ ent; its si ze,
age, and general health: the deqree of involvenent or. {he.severi of the
di sease; t%r?glezragzseﬁ)&r?sezt aneihr% iThai] |ut?|3’§1 Lbatia}retrﬁlflq I?é”‘r#)cf@lgtf (e'Ll’tB% g
adrtiini st r &0 .6n;mntdie lvaca\didsallivdd Wrc ey andt erfi sichesownd 1t .He Noreeygdfaat | on

adm ni stered: the dose reginen selected; 10 the u f ot her, cancomi.t ant
red cat i ORI G P A AR R AG L au T PR, S EHE JF
CrzﬁtﬁlliﬁE§SmL). Thﬁ}ﬁOﬂ?inedlmeth%}enﬁ chloﬁide %ayers were wasﬁ$%
N-((S)-2-hydroxy- 3net -butyryl)-1-(L-al ani -(S)-1-anmi no-3-nethyl-4,5,6
, 7t etrahyd‘?gﬁ:-hza%s% Sh-lz-oo?% Stﬂérq‘g}’d‘f gtyé{]ﬁycgzjé?pé“’tﬂ 1B 150 v from
about 0. 1 u¥ildd graAmfIRIn Kidrepramed dedy amiiioemdgiay, . ( mamkgadayy to

abqut 100 / kg/ day._ Preferred anmounts are able to be determ ned by one
skild ed i FAYVEYy undgre vacuum gave the title compound (3.38 g) as a

N-((S) - 2- lnedrgpdesis rethy{ s Byt - by Ipsalani nyl) (S) - 1-am no- 3-net hyl -4, 5, 6
, 7-tetrahydro- 2H 3- benzazepi n- 220 one di hydrate of the present invention
can be tested in various biological systens including the follow ng.

Exanpl e A Example 5
Synthesis of (S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-

20 benzazepin-2-one

l-Amino-3-methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-
one (6.0 g, 31.5 mmol) was heated gently in 75 mL methanol
to form a solution and combined with a solution of di-p-
toluoyl-L-tartaric acid (12.2 g, 31.5 mmol) in 75 mlL of warm
25 methanol. The solution was seeded and a solid formed. An
additional 100 mL of methanol was added and the mixture was
allowed to stir. After stirring for about 18 hours, the
solid was collected by filtration and rinsed with a small
amount of cold methanol to give 6.7 g of a solid. The solid
30 was combined with methanol (200 mL) ,and stirred. After 18
hours, the solid was collected to give (S)-l-amino-3-methyl-
4,5,6,7-tetrahydro-2H-3-benzazepin-2-one di-p-toluoyl-L-
tartaric acid salt (4.4 g). Isolation of the base by the



Cel lul ar Screen for the Detection of Inhibitors of (3Anyloid Production 25
Nunmer ous conpounds of formula | above were assayed for their ability to

i nhi bit Q@ Hd production in a cell line possessing t

mut at i on. ?hls Screeni ng assay enployed cells (K293 = human Ki dney cel
line) which were stably transfected with the gene for anyloid precursor 30
protein 751 (APP751) containing the double mutation LyS651Met652 to
ASn652Leu652 (APP751 nunbering) in the4danner described in International
Pat ent Application Publication No. 94/10569a and Citron et al.12. This
mitation pyocermerl vesahliekd he Swedpil Auyakieothandithe eehbsundesi gnated
as 35 293 751 SVWE", were plated in Corning 96-well plates at 2-4 WO
02/ - 40- 4519657 €8¢F/ U SO1 /2 7?9, x 104 cells per well in Dul becco's

m nimal essential nedia (Sigma, St. Louis, MOJ plus 100 fetal bovine serum
Cell nunber is inportant in order to achieve (err)-anyloid ELISA results
within the linear range of the assafXgmple® €0 2.5 ng 5 per nL) . Follow ng

glvg)r(slnidght %3%' Ct'ﬁé%tiisorb@t(S%ZC:’E—iaﬁ\i%%—@'l?n‘é@‘&qr—éte%uiid§i7bﬁ:%tt%h‘§ﬁd&g—é@103(lar 3ogf
fornmul a IE(MPE@E@L_%Q medi a per well for a two hour pretreatnent
eriod 10 and S Jere at u S nepared in
P : ﬁ Taox 1€ JdIGILA; %%éit%ﬁc %Q%%%geﬁ’ 9 -ShQGKS Weke ?;{) <P

100% di et hyl de such tHa ‘drug concentratton used in
t he treat derfit,,6 ,{Theé eduredantacat2iton? ~dGfendiapepiyl- 2319>Infeox(|4@@ di.d 2nét meddeed 0. 50

and, in fact, usually ual ed .0.10. 15 At _the en t he pretreatent
period, thAESEWaLSEr@ IS @ﬁngedp‘éﬂﬁlii@pﬁat?@g Wi PR FPe’élﬁté?ﬂaEE

cont@i ni ng 4erl 1AS. abeyerpidLeldi1s Mer &l ted 1o a-agddidt ieaad two

hours. After treatnent, plates were centrj uged in a Beckman GPR at_ 1200

rpmfor fitE8hihetes & g0 W%W@dz(}r{ ¢ pd lerfc@qtiieacrdé®d s from
t he condi IL%O edd rEeO %%Uhre(r)eo ag h \él’%lielr th%oo Encggdht Eﬁ?ﬁg gedl a or

appr Opl’l a utions ansf erre I'nt 0 an
pr ecoat ed nwtity 1801, |5bcfd,y7-2ﬁeﬁ;z[amyd5wm1—ta H&ﬁw&dﬁﬂ%bﬁ&%&&d&ﬁ] agai nst

am no acids 13-28 of I oi d tide 25 described .in | nt er nati onal
Pat ent Apph }}ecéf‘?a(fri% r&%do Lhid edr &t 22 wefovernight. An

ELISSA ass aye iy ivies |aﬁitﬁ=l<£(be95ﬁﬁé3q_du\é %aec&&e Seuhefds1 a1
359: 325- 3;&]] agai nst am ng acids 1-5 3-anyl oi d peptl de was run the next

day to medSurmbBiiHEHRIthtERAN (- cﬁQfPlﬁﬁi Féb AR o RRARELaEHES & ¢

effects ofgithe £opounds Aeia NRasurety BorR JRid i@tHArHf ke gatikod of
Hansen, et al. To the cells remaining in the tissue culture pl ate was added

25 UL of @ (WBLefitrRd rﬁmﬁﬁlatzrcﬁtlzzrmndz HaRgsheriyih & ol @D de 35
(MIT) (Si Q{@’mﬁhe}%&uof\% MOEE Y Wi 04 B/ Paed Qsodd maln of

concentration of | s were 1 ncubated at 370C for one hour; and

cel3@l ar a@iﬂml t@cmt%t%@wa)ﬁﬁlhé g WS 068), osmisg Powistt 27795
addition g M- fer My, _
Lo ate |n 50 ot %Oﬁ Mﬂbéry ezseﬁ?&ﬁ 29734&2% vtél%ﬂ T

dodecyl sul or mam Conpl ete extracti on was
achi eved awveas i gﬂrp;:.@mltng dtombine (S) -l-amino-3-methyl-4,5,6,7-

tetrahydro-2H-3-benzazepin-2-one di-p-toluoyl-L-tartaric
acid salt, dichloromethane (6.57 L) and 1N aqueous sodium
25 hydroxide solution (6.57 L) and agitate. Separate the
layers and extract the organic layer twice with and 1IN
agqueous sodium hydroxide solution (3.28 L), once with brine
(2.46 L) before drying over magnesium sulfate, filtering,
and evaporating on a rotary evaporator to give the title

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



roomtenperature. The difference in the OD562nm and the 5 OD650nm was
nmeasured in a Mol ecular Device's Wmax m cropl ate reader as an indicator of
t he cell roviability. The results of the (3-anyloid pept) wer e
fit to alk&?é)ﬁ/dg%g curve and expressed as ng/niL (3-anyl oi dl’%iej@tgaﬁlglig%l n order
to normalize for cytotoxicity, these results were 10 divided by the MIT
results and expressed as a percentage of the results froma drug free
control. All results are the mean and-4andard deviation of at |east six
replicate assays. 15 Exanple B In Vivo Suppression of (3-Anyloid Release
and/or Synthesis This exanple ill ustatgpe hpw the conmpounds of this
invention could be tested for in vivo suppression of id rel ease
and/ or sySvhékesisref H(Bdsd -andap-deh] ] wetERhyda oPBHPB ~nj
used [ GaMBRreh Rbin_bl3RR) nielilA18£3 528192 Lhy cDependi ng upon whi ch
conmpound F ; formul ated at between 1.
and 10 ng/ nL. Bedamizve-dfmefidiyvilow. Solbuli-ltisthy ahydiror2Hof3 -blenzegsepdtinds, t hey
may be foroul gt,ed W t ar i i Gl . C caQr, Pl ,
Sout5h san® raﬁgﬁégg’ ?‘X;é Hl“%é? e%ﬁ%n%ll%?ﬁ l(%o!élr %lljloitlj]b;%%1t Yol B 1%%@,&%%)1
2- hydr oxy picepyl«( 3ncy tleadex ron 46Reseanch Bepsheacalasint erpafpapl,
Natick MA); and carboxy-nethyl-cellul ose (Sigma Chemcal Co., St. Louis
MO) . The HPEEedi€ @64€d (L3bOgrar@duiMplii Mesa hEetesuge 3bondedPd ahd 3

hours | at gff ti@%ﬁap%l 21’ AVLRRNNZ 6 W1 tTTR TRERY SndNthald aedidss taken
5G 5/ 8

by cardi ac puncturée usin Cc 2 " tuberculin syringe/needl e coated

a1
wi th sol utticorhe Je.amiMOE%met@mls.éo 5 Phé tHese@hvsine-2éed engazepin-
BegtgonDI C'ﬁ'-@gﬁ%/‘i% &%?%@U Tahtdé*%%t%%tﬂ Gt RN LR tdOW1 ko, 35 15

. o
m nut es at 0 xg g’t The brains of "the mce are then rerm\(?eoiil and the
cortex angRiuricsafmen ahdcli $sesesd pddre tandusickdan forniege. TheywO

02/ .111.tSL -59 PCI/USQL/ 27795 1. ai.n _Assay,..T r epare hi ppocanpal and
cortical TPAVES 5P quﬁl?é:d %SB ﬁ8§o?§8¥f{' 35§8§§S?EEFSA5§)peaCHpbrai n
region iSNlQm%fﬂi@QaJl@elr@dém(lsz%g/ﬂf 18 Gl e digeeas)f qrn @9 0 5 M

O
guani di ne- HCL, 50 mM Tris-HCL, pH 8.0) using a Kontes mtorized pestle
(Fi sher, ©itEsB& gHPa) 5 10 Homdse &% tdentiar™ S IGR &% tAE ng
pl atf orm f qr. ee to f .S ,ab~r O u to at -20C
prﬁ'oSr to fg]n&gr?t&ﬁq{eaﬁag’n S&?M(rfg%}:l é’l%dclgg#%gngfgéﬁtﬁ %grrgggﬁgt’ eéﬁgre di | uted
1: 10 w t h glegrgohthec as@ilied Wd efimd]i@rdb Yebdsaiatureh eafth aitd dnefd éfoad 2sal | ne
(PBS), 0.050 sodi azide, 2Q .ug/m aprotinin, nmv EDTA, pH 8.0,. 10 ug/ m
| eupept i nj*°YHre r@e&&’(ﬁ r‘?‘é)qt f‘“feﬁﬁp C@&T?(?’éhercgtl?yof@ftr@ﬁrﬂrﬂiaﬁ’é to 0.5 M
bef ore cetimiddaatiton 71b rat o6& XG ol rMdudase AtadC.arSaplies are
further diluted, if necessary, to achieve an optinmal range for the ELISA

measur enerfthe FRPTHE LET i%n O TdLiP T d° W41 1P @ gularA™ARs 3~
hydrochl omiedenadded, 6le- Herraihgaidl 28t-andadra Ach 40- Dlonk 4R jalidi@eadidls)
were prepared such that the final 20 GOnposi tion equaled 0.5 Mguanidine in
t he p_reser?é'eldofsa&tlo( %\ﬁﬁwé’keér%m% -lﬁﬂﬁ‘%?)('BSA) . The~total (3-anyloid _
sandwi ch ELI SA, (gjuantzintiaid 0wy 10ar 19, -emy i ek drapado-48)-3nd (err)-anyl oi d
(aa 1-42) consists of two nmpnocl onal_ antibodies (mMAb) to (73- anyl oi.d. The
capture benzazepin-2-one (R)-mandelic acid salt (2.42g, 7.06 mmol,

98.4% ee) was slurried in 25 mL ethyl acetate at ambient

25 temperature. Concentrated aqueous hydrochloric acid (1.1 mb,
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

30 title compound (92.5% yield, 97.9% ee).



25 anti body, 266 [P. Seubert, Nature (1992) 359:325-327], is specific to
am no acids 13 - 28 of (3-anyloid. The anti body 3D6 [Johnson-Wod et al.
PNAS USA 7 1550- 1555], which is specific to am no oD Of
(3-anyl oi‘&e)%?@a*b?otl nyl at ed and served as the reporter an?étﬂgm;ﬂnst he 30
assay. The 3D6 biotinylation procedure enploys the nmanufacturer's (Pierce,
Rockford IL) protocol for NHS-biotin |abeling of imunogl obulins except
that 100 mM sodi um ' bicarbonate, pH 8: S-buffer is used. The 3D6 anti body
does not recogni ze secreted amyl oid precursor protein (APP) or 35
full -1 ength APP but detects only (3eRapbDedgspecies with an am no term nal
aspartic aC|d The assay has a | ower I|mt of sensi t|V|t of. ~50 pg/nl (11
xhesis () 2~dr S} : ivity to

t he endog%quﬁnw)m% (—%nﬁ%@—@'-%&@ﬁztﬂe 5at6 c»m&eﬂtar@tdmmg-to 1 ng/m.
The confi guantitating evel of

(3-anyl oi Wys the -mAb 21F12 5 [Johnson- W)od et al., PNAS USA
(1997) 94: 15501 i mHieid) as
3 fzggll;l prlcledo ) G0N 485 VHDQAF AT I-A2 Bc-A-A

t he ‘capture anti b is al'so the reporter antlbody in
t hi s assaylwd @ .Has Tafdmwbanmﬂrlcﬁz%l@smtdﬁﬁﬁ%l Gfoorts lpgl Ma-(2&1h) .

The 266 a F t-ur r t hydk A 2848 o -
i munoassa plllatja%es%?%oj;tngeréﬂ%r%% 62073 I%ckove nig “t%ﬁ;{?’ room ter%igir ature. The
pl at es ar eortehefl e(lsrﬂqa)t gich dFHF birgtske hitindgen ZEBmdﬂni‘mreseanﬂw 'uas8 n PBS

buffer for | past [e e r re, desjiccated
at 4C unt| I\?tﬂ f:.ﬁ%:rqu%ﬁ. le‘—’%(r{)le %/’d?lgﬁ'e%% )t W%/\%gaﬁi%@fer '%nrﬁl S- uffered
saligme, O. él&%r%m:&@)rq)rfmﬂrldwedjslw e S]arﬁpleexs Jandh fSteanderidsriare added

to the pl ates at ed overni ht at 4C, t.es 3 tines
with washaﬁﬁﬂqa?dtﬁjegmg’h%% st e s%%a %16}: %Otl nyl'a ted 3D6,
diluted tadndvaed)/ad zréﬂw@es@lpsregmub@mﬂm bﬂié:eiue( 0:a25a1 ogseim,etPBS, 0. 050
Tween 20, pH 7.4% is_.incubated in '%,ﬁl for our O [og fenperature.
Avi di n- HR an‘%d’ﬁtr%'ar%a% df+ e%aﬁu% |ahq%ea 38 P Gictbat i on

buf fer i s gt drmatdesamht Sod ori IN hodieAls room A ispetat ¢ eoveine
colornetric substrate, Sl ow TMVB- ELI SA{ Pi e ce, %i dc%[e i s added and
al I'bved t AHREREOYSHSAGLHE R BLAt e t L WRT T M e CTV YT s

stopped widh 2eglidd@ppdsduPl %%omtlnmp&%@im&lmmlﬁam@sl ng a
Mol ecul ar Devi ces. Vmax (Ml ecul ar Devi ces, Menl o Pay %030 measuring the
di f f er ence3 TEEBSHT bahc + AT LGP R AT B 5t ?l?ﬁlzaz‘?p“BT% A5 % The EDTA

pl asma is élE]_egSéo | pmsReei gy & | uent (0.2 gm'1 sodi um phosphat eH20
(monobasi ¢ 2.16 grrl sodi um phosphat e7H20 (di basic), _0.5gnf 1 thi nerosal,
8.5 g 1 35 sodhuPEESABrPHeanySrows THEL gRx WS PaSeed/ thEPeBi 2 n-fr ee

?ggﬁ@e Seryf ALOH M8 uelen V8t o1 ) (nTBeps eIl £2an ity Bf AR (5-metiy D2/ ~0-51

4,5,6,7-tetrahydro-zZH- 3—benzazep1n 2-one in 1,4-
dioxane(0.03-0.09 M), chilled in a ice bath to about 10°C
under NZ, for 10-15 minutes. The solution was capped, then
the cooling bath removed, and the solution was allowed to

25 warm 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-
alaninyl) - (S)-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one which was used without further

30 purification.

1- (L-Alaninyl)-(S)-amino-3-methyl-4,5, 6, 7-tetrahydro-3-

methyl-2H~3-benzazepin-2-one (1.0 eq.), hydroxybenzotriazole
hydrate (1.1 eq.) and (8)-2-hydroxy-3-methyl-butyric acid

(1.0 eg.) in THF under nitrogen atmosphere. Hunig's base



PCT/ USOL/ 27795 in specinen diluent are assayed using the total
(err)-anyloid assay (266 capture/ 3D6 reporter) described above for the
brain assay oSAGEPt the specimen diluent was used instead pfribfSaxein

di luents described. 5 Fromthe foregoing description, various nodifications
and changes in the conposition and nmethod will occur to those skilled in
the art. All such nodifications comng within the scope of the appended
clains are intended to be included theféin. 10 WO 02/.1051 -62 WE CLAI M
PCT/USQ / 2779s - 1.

(N) - ((S) - 2ntdEax yodrapihychpubive) - 1- (Leal. anivayl hededl taniche- #el@t hyl - 4, 5
, 6, 7-tetrahydro-2H 3-benzazepi n-2 one di hydrate. 2. crystall,ine

(N) - ((S) - SrAFarex PLFENEeh LR ereRy PY1 EPC. diari ﬁﬂ-$ ~( §)fé TamichoT 3 et hyl - 4, 5
, 6, 7-t et r ghydr @- 28 3henzazepist- AnPRend Redibat-a tof-<Cralesb1fehthehs
characterized by the X-ray powder diffraction pattern conprising a_peak at
8.36, 12.4smoyedzat redugedpregsuge .2¢hezresddug Fpkepoup 1R e&tal | i ne
(N 5((S) - %-c@%{%w&o% R b e b W kY - Ghrak@RicRy | dvalsBleal watbnno- 3- met hyl - 4, 5
, 6, 7-tetrahydro- 2H 3benzazepi n-2-one di hydrate of Claim1 further

char act er ispéarrigy echeaxeons sowdam diicerhonede paludieroordpt §CAdg peaks at
8.36 and . ( ;O V3t

(N - ((S)- %}?‘ﬁ%%r'o%-l\’?-@ine%%vﬁﬁ %‘lﬁ%’ﬁrﬁlﬁ- Pt Sulfate and the solvent . 4 5
, 6, 7-t et r adeyved? B3 redrasshipressore dichypdoatidleofth@ &iimle fagmpesnd.
characterized by the X-ray powder diffraction pattern conprising peaks at
8.36 and 12.43 (28 0.2). 20 5. A crystalline

(NI (S) - 2- hydr oxy- 3- net hyl - but yryl Etasfbial @&ni nyl )-(S) - 1-am no-3-nethyl -4,5
, 6, 7-tetr dro- 2H 3henzazepi n- 2- di.h fr j L \f yr_ther

char act er iz H By :l 22 u is 'Li'( peaks at
8.36, 12. A3 aranmg/11)5. (3 (a28n dahydlro-2H-3-

(N) - ((S)-2-hydroxy.- 3- et hyl - butyryl) 1- (L-al ani nyl ) - (S) - 1-am no- 3-net hyl -4, 5
6, 7-tetr SRSz epi n- 2-one di hydrate of Claim1 further
characterized hy ddigdXbatqoviarsikdivdy atidraedatitdr IN-cofud-Si-ad. goeales at

8.36, 12.43 15.34, 19.22, 20.5Q. and 20.63 (2A Q.2). 30 7. talli
(N (S) - 2&%}&@0@- %Ln’ét H’gﬂz-Bbut r%nﬂ’?fkﬁ@zﬁ %ﬂq)e- %*éﬁg’?%ﬁn @o”% S a’hy: M.
, 6, 7- t et r ahysdr enAH, 3RENT agepi In-adniaite- Minwuhat-e &, 6717 tet2-dnydrdee2 -3 -

characterized by solid state 13C nucl ear magnetic resonance havi a
benzazZzepin-2-one (250.8 g, 1.32 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-diisopropylethylamine, 188.4

20 g, 1.45 mol) followed by EDC (283.7 g, 1.45 mol). After
stirring 6 hours the reaction mixture was warmed to ambient
temperature and stirred for about 14 hours. The solvent was
removed at reduced pressure, the residue taken up in ethyl
acetate'(3.76 L) and water (1.76 L), the layers were

25 separated, the organic layer extracted with water (1.76 L),
the aqueous layers combined and extracted with ethyl acetate
(1.76 L). The orxrganic layers were combined, extracted with
saturated aqueous sodium bicarbonate solution (1.76 L),
dried over anhydrous sodium sulfate, filtered, and

30 evaporated in on a rotary evaporator to provide 1-(N-t-Boc-
L-alaninyl)amino-3-methyl-4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one 463 g (97.2%).

An ethyl acetate solution of HCl was prepared by

passing anhydrous HC1l gas, using a subsurface dispersion



WO U2/ ~U~S1 PCT/ USUI /27795 -63 chem cal shift (ppm of 75.6, 35.3, 21.4, or
16.6 (28 0.2) . 8. Acrystalline

(N-((S) y-3-net hyl -butyryl) 1- (L-al ani nyl)-(S) ~1- gai t hyl -4, 5
, 6, 7=t et rvgﬂ%g{’ﬁgl—lﬂ 5 benzazepi n-2-one di hydrate of d ai raney ?‘ﬂf’{’%r

charact erized by solid state 13C nucl ear nmagnetic resonance having a

chem cal shift (ppm of 75.6, 35.3, 21.4, and 16.6 (28 0.2) . 9. A
pharmaceutical conposition conprising” éﬁl)r ((S)-210

hydr oxy- 3- met hyl - butyryl)-1-(L-al aninyl)-(S)-1-am no-3nethyl-4,5,6,7-tetrah

ydro- 2H 3theezazeriong?- ekeydi Bydirate and7a phaceeaedt eakpuaccept abl e
diluent. 10. A methog for rnhibiting (3-anyloid peptide rel ease gfed/or its
synt hesi s TBenFLRYInGCadits SOAMEAG: 6 aHE&t Péﬁpa¥§d| ROR¥EIERePEFPMWI th an

ef fective gmugt @f-ously stirred sl 1- (N-£-Bog-L-
(N-((S)- ghydroxy SOrLrlgt %’ys &thr;/arys) PerL al anl(nyl (S) 1- am no- 3net hyl -4, 5,

6, 7-t et rahidmnyﬂ-)gﬂb@a‘?zézmtﬂwi- éné . §i. Ay gesrahydro-AHmsreazarePiBat i ng

Al zhei nmer S ring dmini i tlet i naneed t her eof
wt% an efzf e%[.ﬁ% Ogg%ur%t% 16} % %;“9% %ﬁit%%% SRR I-bﬁ{ﬂyryl) 1 (L
al ani nyl ) a@8yi-ti-oamsiln en@umét h)ﬁ 64:135’16 atett@ttleaﬁyldi-d 283

di hydrate f re t| e di 9&@3 g

adni ni st e rj?%ttlgng%% gler%t “%an %ele e@e?tg’o %O I‘%J(E)?Tfsectl veggglr%ng&r?t of
the (N)- (@Sﬁr&%hydknxﬁéBtnetWwe-baEFWybp ka@&ure was filtered to give

G Ayl at £ RO ond s Bidtay iy LAUCLEARTIAA RS By% one
pravent n@le@t@aelﬂaerre‘ifldiﬁ%&ﬁf S YEYlc S 3B Hoeti Bafbpea patient in
need thereof with an effective amount of

(N) - ((S) - Fidyrming 3ndetdipinsutty wive U-@-adieminy()s)(S)-aae-3-met hyl - 4, 5
.6, 7-tet - H3 h LR S
PCT/ USSl/r 3"%3{3& - (%14 Z)e rret oa)%i %r}g?eﬁ)ﬁr%tg%ﬁpzlﬁ\e/\?ner s %Qsleéaig e

conpri si ng{%dii¥i.stering to a patient in need thereof with an effective
anount of the

(N - ((S) - 2- hydroxdF B P3P ey 1 - S L s s oathy | - 4, 5
, 6,15 5 tetnesdi;adr—c?rfm-} &djmazmm-r?:—z:—me(&ﬁ%ﬁdmt eldf8 arwl)one of dainms 2,

3, 4, 5, [ b t pr hei mer' s
di sease cg%&ogiyrp ntirnjia er ngldtlloaq—'rag p(la Qi qhn lne% er eglf hszan
ef fecti ve kanmnN af- dmr:;mm&dpyﬂeat(wlatﬁ.ne, 352.2 g, 2.71 mol), and

(Tt RGO e o o it 0567

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 mixture was allowed to warm to ambient
temperature and to stir. After about 25 hours the reaction
mixture was diluted with dichloromethane (5.54 L) and
extracted with water (2.22 L). The organic layer was

25 extracted with water (2.22 L), the aqueous layers were
combined and extracted with dichloromethane (5.54 L). The
organic layers were combined, extracted twice with water
(2.22 L), with saturated aqueous sodium bicarbonate solution
(2.22 L), dried over anhydrous sodium sulfate, filtered, and

30 evaporated in on a rotary evaporator to provide the title
compound 428 g (100%).



16. A method of inhibiting the progression of Al zheinmer's disease
conprising admnistering to a patient in need thereof wwth an effective

anount of ((S)-2 15 <

hydr oxy- 3 h@?ﬁ@ butyryl)-1- (L-al ani nyl ) - (S) - 1- ani no- 3met hGT A" B 8% t et r ah

ydr o- 2H 3- benzazepl n-2-one di hydrate of any one of Clainms 2, 3, 4, 5 & or

7. 17. A process for preparing the crystalline

(N) - ((8)2 hydr oxy- 3- et hyl - but yryl ) - 1=¢€=al ani nyl ) - (S) - 1- am no-3 20

nmet hyl -4, 5, 6, 7-t et rahydr o- 2H 3- benzazepi n- 2-one di hydrate of Claim1l

further characterized by the X-raympawgge diof fraction pattern conprising a

peak at 8.36, 12.43, 15.34, 19.22 zU 50, _or 20 63 (28 Q..2)., conprising

crystal | i BV QEis( Q dridy2: o MAY- (S)-1 25

am no- 3- Myl 1413 -§ -ta%rn%hy_ad&fét%lg}l?z 4b%n%a2/ereleih%waiz@{n3an aqueous

sol vent. ISWWWW‘WWWUS sol vent

conprlses EGSR1RTE R ASrocess for preparing lactans of fornula
WO 021 0- ~S 6 X,m \_| fard Wﬂﬁf in

PCT USOl/27795%§H ?é%gl% ﬁQd% gw3lﬁﬁmﬁglR%uﬁbﬁyg)og]53+%1E§EI0§1kenyl

substi t ut elcB) abmymp—§ubsﬁ¢mdtdd5aﬁkéﬁﬁetnahmﬁmﬂﬂﬂﬂﬂ&abQﬂ4Qﬂﬂﬂln1%ﬂ&ﬂﬁ t ut ed

cycloalkyl stlt | 4oheter, 1§¥Q teR, clic, R2
is alkyl, %[bl "t &F ?{c%rkxﬁ% %} :t?qdnesuést% tu eg(}ﬁ‘:{ kenyl, W@r@ﬁ»
subst i tutmtai lght %épxlxﬁa@y(mm@r)yl Thet ebatybnatdsheperecyakbc~210 R3

is alkyl, X1 is hydrogen hydr oxy or quoro X2 |s hydr ogen,, hydroxy or

fI uoro orl: POXEighe Xnd dgetansh Wﬁna&ﬁi%@’a&ﬁ? 07 -dfd o) & %m 1 to 3
Yps i nde endentl el ecte gro o] i gen,
Dy, "SEGFRIGD G 3847 SO ARG, BoR° Rl 88, ahaitdenos

al koxy, a|d@mdt.e§uﬂﬁ maﬂwchcemdmrqd ,waad I@&ri;dwe$lﬁ1$tddojtt erb adnibirerlt, taoi no,

am noacyl, al karyl oxy,, .car bpx r boxyl al k cyano, hal o,
nitro, het%vc?ar"’kllso%ﬁ Jifg'kyy)" Lfl’otsltlfrt‘?ﬁ)@gs Vo' i
temperature for about 14 hours before filtering and drying
to give the title compound 310.6 g (66.2%).

15 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 compositions comprising an
effective amount of crystalline N-((S)-2-hydroxy-3-methyl-

20 butyryl)-1-(L-alaninyl)-(S)-l~-amino-3-methyl-4,5,6,7-
tetrahydro-2H-3-benzazepin-2-one dihydrate and a

pharmaceutically acceptable diluent. Such compositions are

used for inhibiting P-amyloid peptide release and/or its
synthesis, including the treatment of Alzheimer' disedse.
25 Thus, the present invention encompasses the use of
crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl) - (S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one dihydrate for the manufacture of a
medicament for inhibiting P-amyloid peptide release and/ox
30 its synthesis, and specifically including, treating
Alzheimer's disease.
Crystalline (N)-((8)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl) - (8)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-

benzazepin-2-one dihydrate can be administered by a variety



20 thioal koxy, and trihal onmethyl; conprising: (al) resolution of a |actam
of fornmula (4) v (4) WO 02/ ML-4~1 PCT/ US01/ 2779~ -66 wherein R3 and V

are as d LhhEd, for the compound of formula I, by crystapdq i as its
acid addﬁ?ﬁgﬁ séft of an acid selected fromthe group cong¢§??&892?

di-p-tolyl-Ltartaric acid., (R)-(-)-10-canphorsulfonic acid, and (D)-(-) 5
mandelic acid to give a conpound of fornula (10); v HZN N\ (10)3 (b)
coupling a conpound of fornmula (1) w tf7an appropriate ani no-protected

am no acid of forrmula the PgNHCHR2-C(O)-A wherein R2 is as defined for the

compound gf 2Qutesmul eank pRdsbnkS aBmelihMatbhAgbEr Q8Rinfi8Eee¥anpheantH,
formul a (185myoF cPOgBpFBREEt FEReg! ChocBABEANAoP POy R ADLE 155 §hgi ve.

give 15 a
conpound gfféetmibaatnddht ,andclubiing brHZNatkiNpRZefnt2yad R3utdy.cBapling a
compound lahgim! 2, CIZ) WLEh 20 3pRLoR Lakeneomaynd ek Lo Bukdyy,

5 by inhalation, subcutaneously, intramuscularly,
intravenously, transdermally, intranasally, rectally,
occularly, topically, sublingually, buccally, and the like.

In making the compositions of this invention, the
active ingredient is usually mixed with an excipient,

10 diluted by an excipient or enclosed within such a carrier
which can be in the form of a capsule, sachet, paper or
other container. The compound of the present invention can
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
solubility and chemical properties of the present compound,
the chosen route of administration, and standard
pharmaceutical practice. (Remington's Pharmaceutical

20 Sciences, 18th Edition, Mack Publishing Co. (1990)).

The present pharmaceutical compositions are prepared in
a manner well known in the pharmaceutical art. The carrier
or excipient may be a solid, semi-golid, or liquid material
which can serve as a vehicle or medium for the active

25 ingredient. Suitable carriers 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.

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.



WO 02/ ~O~sl -67 PCT/USfI1/27795 and X2 are as described for the conpound of
formula | and Al is an activating group, for exanple -OH, -Br, or -Cl; or

(a2) coupkj onpound of fornula (10) with a conpound rmul a
Rroxe- OV OV R G (0) - A wherein 5 R R, X1, and x2F é?’ggg'?#éde}fu ned

for the conpound of formula I and Ais an actlvatl ng group, for exanple
-OH, -Br, or -d. 20. A process accordigg to Caim116 wherein V is hydrogen
and R3 is lower alkyl. 10 21. A proce§§ according to Caim 27 wherein the
acid addition salt is of an acid selected fromthe group consisting of

di - p-tol ymhbsbaptrapaﬁraadbehs eR)ou(ld) cﬂ:ﬂe:a&phaltsuleh@sm (49a01fd thand

(D) -(-)-mandel i c cess accord ereln the acid

aci

is 15 di-[* PVPdL Fanﬁr 5658 1Hyen lBPOCg 5@ &V&l SQFS &PRm 18
wherein t hatagad be (R-ied d@@@&almg apoth. tHé. pérptfl@@ﬂ&& Foear dlnﬁlgmtag CI aim
18 wherein the acid_is (Riae%—g«' -carrphorsulfonl c 20 25, A
accordlngcpﬁvﬁﬁ9@ﬁ§ Lyt -bE epp 2pg £O1§b08E 957 - ? r Wi e © % g ss i s
carrsi ed oyt iikh e RERSGRCS FOftnan cAfiRivede préiend RMOCREPHORGEGLAISNG st O

C aim 22 wherein the al dehyde is a salic IaI dehyde. 25 27. The process

accor di ng sighatdiek 23 le Gesags Wyl ab@e%%n@dselpé’&féﬁrﬁfﬂom t he
group congicstd tgfo#;@ ah@’lapﬁje%%p Y38 ony %Icfcb%ﬁhlgcwoalt@l%hms ard 3,5

dlchlorosallcylal rocess for preparing (S - 2 hydroxy 3
30 invention may be determined by a person skil ed in the art

met hyl -but yryl )I‘hje (tlaba.le%@ mﬂl)l'l(gs) C%.IBS%Q.G% nq:trlwhe% 5’a§)’d7tt?1ter @Llﬂ'c@' %a%zH' 3-be

nzazepi n-2-one, conprising: crystallrzing
1- &f no- Saiadwyiom:dirﬁ onea et sl R fedderdgion agiovards :apiaders

add:ot It glnyli"%lLCI artar| C am@ ?%) %(Qe fcre ?}1%%8(;0%% q:(1}%?6%%#/?%801127795 - 68

canphor suldedritci rac iekc igricenis) sudh m@éﬂamhmm laghgsld nglisintegrants
such as alginic acid, Primogel, corn starch and the like;
lubricants such as magnesium stearate, silicon oil, or

15 Sterotex; glidants such as colloidal silicon dioxide; and
sweetening agents such as sucrose or saccharin may be added
or a flavoring agent such as peppermint, methyl salicylate
or orange flavoring. When the dosage unit 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. A syrup 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 preparing these
various compositions should be pharmaceutically pure and
non-toxic in the amounts used.

30 For the purpose of parenteral administration, the
compound of the present invention may be incorporated into a
solution or suspension. These preparations typically contain
at least 0.1% of the compound of the invention, but may be

varied to be between 0.1 and about 90% of the weight



the (S)-1-am no-3-nethyl-4,5,6,7-tetrahydro-2H 3-benzazepi n2-one to an

am no-protected L-al anine residue, to give an am no-protected

1- (L-al anygyhlgsp) - am no-3-met hyl -4,5, 6,7 5 . PCT/US01/27795

t et rahydr o- 2H 3- benzazepi n- 2-one; deprotecting to give

1- (Lal ani nyl)-(S)-am no-3-nethyl-4,5,6, 7-tetrahydro- 2H 3benzazepi n- 2- one;

and coupling with (S)-2-hydroxy-3-net h¥1|9 butyric acid. 29. A process for

preparing (N)-((S)-2-hydroxy-3 10 =TT

met hyl - butyryl)-1-(L-al ani nyl)-(S)-am no-3-net hyl -4,5, 6, 7t et rahydr o- 2H 3- be

nzazepi n- 2hefr@ocEQNmThies amgpuner wét ahlel zompound present in such

1-am no-3-nethyl-4,5, 6, 7-tetrahydro-2H 3-benzazepi n-2-q S an acid

addi ti on SSMPOSELARTECE SEC ‘L%L&tf raor%ullﬁ@% Foéﬁs&?ﬁsf"@iaﬁngeof

?iD; pE t ;)I ylobloxi,alti@lléaar i gh@c is@,llu_ﬁ:ﬁbnéh brl@ukpeeaipher salf alise deicdndandne
-(-)-mandelic acid; coupling the |, , .

(S) - 1- ani R6- BOE A -Hhss toliomangaRidryastss- fErFdlep i renest gugh as

(S) 52- hydr@xer3-rort Rnk=kutivhy | balitle alcdnitiyh), FasedueildQ. A process for

preparing substantially pure |actams 20 of formula (10) V_(10) wherein R3

i s al kyl, pedyerbvwens Llyiael sy o 93VGBEHE | RFORIIERR 19 YSO e CFe@H¥EEm t he

group congdsihag o AMJREeN. AAIREterd@) ag@edO el bengylst i t ut ed
al kyl , al koxy, substituted al koxy, al kenyl, sSubstituted al kenyl, al kynyl,

subst i t ut &d-catioinylr, merhyd, raviaReEoy lBn tdiokadantsaspich asy leeeprbdgr boxyl ,

car boxyl al_kyl . o A . PCT/ |.1/.277 A CYRRP, | Ly 0,
heteroaryégéﬂﬂ%§ﬂ%§%ggy%é%%%?%ﬁfgd%ﬁ%%ﬁ%ﬁ%&%%égﬁ%trihaﬁgxgﬁ%%qgﬁg

congr i si ngiiagrysttatriezatetas acial ;cdyfdians cudtoerulagatates HeNtMates(4) R3 5
to give a f.Jfarpul [ i %%Mg i : i d

sel ected fogfgﬁ%r%g)%ﬁl%ggp%él?nﬁ%ﬁ%{% %O?C J’lth-sep-adtgglqu L- tn;er ;ya}r ft?nggfl&ya%u%%

(R - (-) - 1G=c @mstioms whflemiclen cird deaitr o) .( -Dhammedenitersdi prepbragkiprocess
according o aim 27 r.ein Vi 0 hydroge j I - 32. A
process accor %engeqcoaoﬁ\géfnﬁ%%m\ﬁﬁélﬁeeﬁsd t lggpf%ag)lgeggﬁﬁéﬁ%ga%ﬁegnéﬁo )ﬂé"r? acid
sel ect ed fdowma tvhialgr odec arsicdiaissy af wliagkital Hrdfdraradardanpasid,ions

(Red-) 0cemhorsl banke, 500200 (O (AT | She 1 i s
the art.

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

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

30 discontinuous infusion of the compound of the present
invention in 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



34. A process according to Caim28 wherein the acid is (D - (-)
--mandelic acid. 35. A process according to Caim28 wherein the acid is 20
(R-(-)-10; rsul fonic acid. 36. A process according Of

Cl ai s 239°§3gagi, or 32 wherein the process is carried oﬁ?TﬁﬁMgﬁszresence
of an al dehyde. ' 37. A process according to Caim 33 wherein the 25

al dehyde is a salicyl al dehyde. 38. The Brocess according to Claim 34
wherein the salicyl al dehyde is sel ect 83°from t he group consi sting of

sal i cyl al dehyde, 5-nitrosalicyial dehyde, and 3, 5di chl orosal i cyl al dehyde.
WO 02/ ~O~-5&fBeENUSOL/ Bathi pat@hd8. mAypbhecesasteucpedpé&birngoatiacbass of
formula Tv.XZ O/ NR H ORéggs forrrulaévx/nerein,Rl IS alkgl,

al kenyl , RPRFAFLLSeyOFoqPKkfrPmaBd: felddrkenf PRALTRFERLEGal RYPRES -
"substituted aktkeByWersubstbtut gdialkynyhstsuhset ichet egdegyelioal k¥l this
substituted c cLoaIkegéL, &régé heteroargé and het, [OC%C|iC; R2 is.alkyl,
subst i t ut EHVERERPR, - SYRAAFH, PERBERFEUFLGdI RERPPS LALRY Ry PF Ss BESCFLREEd
alk%nél, bﬁQbﬁahkhb,e&éMF%ekOahétQ&Q&Sﬁka&ﬁdeh&hﬁ&gCﬁﬁﬁiaref?ots al kyl, X1
i s hydrogen (o)’ r. f.lugro, X2 is hydrogen r OXy_or uoro, or X1
and X2 L OGBEREEEROF R o ShPoGEPPRa o5 e BRGNP 18 37¢r B

i ndependently sel ected fromthe group consisting of hydrogen, hydroxy,
acyl, acyl oxy, alkyl, substituyted alKkyl | kox ubstituted al koxy,

al kenyl , substituted alkenyl,ﬁéﬁmﬂi%&¥b%L£E§mQ%%e§ al kynyl , am no,

am noacyl , al kamyl, galyltinagpexlescabhsyhingathexflodllowing

10 ingredients are prepared:
Ingredient Quantity (mg/capsule)
Active Ingredient 30.0
Starch 305.0

15 Magnesium stearate 5.0

The above ingredients are mixed and filled into haxd

gelatin capsules in 340 mg guantities.

Formulation Example 2

20 A tablet formula is prepared using the ingredients
below:
Ingredient Quantity (mg/tablet)
Active Ingredient 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



20 cyano, halo, nitro, heteroaryl, thioalkoxy, substituted thioal koxy, and
;riha:on?ghyl; conp;ising: a) coupling a phenyl acetic acid derivative of
ormula (5 WD 02/-4051 -71 v A2 O (5) wherein PCT/USO1 |<S as
defi ned ﬁ@boyﬂg°bonpound of formula I(a%d A2 is an activaééﬁﬁgﬁgﬁg£selected
fromthe group consisting of -OH, 5 -G, or -Br with and acetal of formula
(6) R50 R50 NR3 (6) H wherein R3 is as desired for formula | and R5 is a
Cl-C4 alkyl, to give a conpound of fortda (7) 10 v RORS0 NOR3 (7) b)
cyclizing a conpound of fornmula (7) in a acid selected fromthe group

consisting of sulfuric acid apg-hhidtvenonBLihsnesyl fonic acid to give a
conpound of formula (g) 15

A dry powder inhaler formulation is prepared containing

the following components:

Ingredient Welght %
5 Active Ingredient 5
Lactose 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 produced 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.



N O R3 (8) WO 02/.LO~-sl PCT/USQOL/2779s -72 c) reacting the conpound of
o;ng;a (8) in oxine formng reaction to give a conpound of fornmula (9} v
9 reduci ng_a conpound of formula (9) to give a 5 conpoun f _formula
(4) v HZNVRI\OZ/(S‘%FQB e) resolution of a lactam of formula (4 nyg(f'%é’@r’i onal
crystallization to give a conpound of fornmula (10) as its 10 acid addition
salt of an acid selected fromthe group consisting of di-p-tolyl-L-tartaric
acid, (R -(-)-10canphorsul fonic acid,-aad (D)-(-)-nmandelic acid; v HZN M
(103 f) coupling with an appropriate am no-protected am no 15 acid of
formul a the PgNH CHR2- C(0) - A phigeh8it iR isscag1defs ned for the conmpound of
formula | and Ais an activating group, for éxanple -OH, -Br, or -Cl, and
Pg i s an am neCppstéesi ngaghoopntaigive 40cwapetindedicamentl are¢1myde o
02/~n.~m1-g3
a

—~ .

follows:
Ingredient Quantity (mg/capsule)
5 Active Ingredient 40.0 mg
Starch 109.0 mg
Magnesium stearate 1.0 mg
Total : 150.0 mg

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

filled into hard gelatin capsules in 150 mg quantities.

Formulation Example 6

Suppositories, each containing 25 mg of active

15 ingredient are made as follows:
Ingredient Amount
Active Ingredient 25 mg
Saturated fatty acid glycerides to 2,000 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 supﬁository

mold of nominal 2.0 g capacity and allowed to cool.

25



VO/ NP9/ \ HNRZ ( 11 ) o R3 PCT/USQOL/2779; g) deprotection of a
conpound of fornula (11) to give a conpound of fornmula (12); and v o / HZN
HN (12) ) coupling a conpound of fornula (12) w opriate
conpound @P@%‘rﬁﬁgl a RICX1X2-C(0)Al wherein R1, X1, and XZLQF/gg‘gzﬂgescrl bed
for the conpound of fornmula I and Al is an actlvatl ng group, for exanple
-OH, -Br, or -C; or i) coupling a congﬁund of fornmula (10) with a conpound
10 o f the formula RICX1X2-C ( 0 ) NHFEPRZ-C ( 0 ) -A wherein R1l, R2 , X1,
and X2 are as defi ned for the conpound of formula | and Ais an activating
group, for exanple -CH, -Br, mfrmﬂjatlj@@;an@)mopess for preparing a

| act ans of forrrulaé%x szNN\ O R3 (4) V\/nerelnR3|s al kyl, and WO

| 12/-10-4; 1 -. PASPERFLOBFL PRPRQCOPLRINERG Y FE 8 gWﬁéﬁ§aWﬁHEpEﬁHently

sel ected £ronnthacgeoHPeCRRSEShENEoflohdr ogen, hydroxy, acyl, acyl oxy,

al kyl, substituted al kyl, al koxy, substituted al koxy, al kenyl,

subst i t ut ed- al kBAYPAigPkynyl , substituted al kynyl, ani ABOuUn

5 Active Ingredient 50.0 mg
Xanthan gum 4.0 mg
Sodium carboxymethyl cellulosgse (11%)
Microcrystalline cellulose (89%) 50.0 mg
Sucrose 1.75 g

10 Sodium benzoate 10.0 mg
Flavor and Color q.v.
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
microcrystalline 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, starch, and magnesium stearate

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

filled into hard gelatin capsules in 560 mg quantities.



5 am noacyl, al karyl, aryl, aryloxy, carboxyl, carboxyl al kyl, cyano, hal o,
nitro, heteroaryl, thioal koxy, substituted thioal koxy, and tri hal onet hyl;
conpri si ng, upling a phenyl acetic acid derivative o 10 (5) v
AZ O (5) r\&geo?)é'?ﬁ?v is as defined for the conpound of for WEFEMF&?JZ&AZ i(s)an
activated group selected fromthe group consisting of -OH, 15 -Cl1, or -Br
with and acetal of formula (6) R50 R505H-R3 (6) wherein R3 is as desired
for formula | and R5 is a Cl-C4 al kyl, “t'0 give a conpound of fornula (7) v
/ Rso RS0 N O R3 20 (7) WD 02/ ~O~sl -75 PCT/USIII/2779~ b) cyclizing a
compound of fornmula (7) in. arFecndlselectBdafpben $he group consisting of

sul furic acid %&% E{lfluoronet aneﬁyltonic acig to qgive coqgﬁﬂpd of

formula (8) v ubcutaneous formulation may be prepared as OWS:
Ingredient Quantity
Active-Ingredient : 1.0 mg
5 corn oil 1 ml

Depending 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 1-10-g
Emulsifyving Wax 30 g
15 Liquid Paraffin 20 g
White Soft Paraffin to 100 g

The white soft paraffin is heated until molten. The
liquid paraffin and emulsifying wax are incorporated and
stirred until dissolved. The active ingredient is added and

20 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 P-amyloid peptide
release and/or its synthesis comprising administering to a

25 patient in need thereof with an effective amount of
crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)-(S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one dihydrate. In a particular method
embodiment, the present invention provides a method for

30 treating Alzheimer's disease comprising administering to a
patient in need thereof with an effective amount of
crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)-(S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-

benzazepin-2-one dihydrate.



5 (8) c) reacting the conpound of forrmula (8) in oxime formng reaction to
give a conpound of formula (9) v (9) d) reducing a conpound of forrmula (9).

10 41. A cgnpound according to any of the clains 1 to 8 f a
pharnaceJVP@ Who, A conpound according to any of the clgﬁﬂ@gﬁﬂ%%bB for

use in the treatnent of Al zheiner's disease. 43. A conpound according to
any of the clains 1 to 8 15 for use in the prevention of Al zheiner's
di sease. 44. A conpound according to afp-of the clains 1 to 8 for use in
inhibiting (err)-anyloid peptide release and/or its synthesis. 45. A

conpound accor &ithg st @1aRY R g2 Zke thladl el k@ 13Q B oS @riNwiaiphi bi ting
the progression of Al zheinmer's disease. 46. The use of a conmpound accordi ng
to any of adifgicks thet dlghedinepne FEREPRE Ve téR24 1REdicc &FHAE or i nhi biting
(3 WO RHH4S L rrif RCH WYY 2169 /04l & PeRt | 18238 candior its
synthesisP iﬁg%ﬁg?ﬁg t he treayﬁn of AIQ%%%%%%'S §$§E§§E#ﬁ27. Tﬁe ugg of a
conpound dceertdingy &t wadrpendt adl aiimdk to deyedoporthe ik se@ms.aclbis of a
Mediscanent Ol LEY SUIAG mftZ RETRE 213800 A difilerd il Rl RGLNe

progr essi ng of Zheirer' s di sease.

LAl Ae. Al th ALIApAOR ofsseAF uhaReAfn AfeATeh malvh be 2 AlUderiMg,A9{ 2. A. ASA. ALs. AsA

DA9{ . AL{. AL. . A{. A . As. AL. Ae. ALh. AA. A, A& _AA.-A[. Ah% D .

AL Ae. A&.n/Eﬁ?rE{u.p&&nR{'. RSES .Lt.lR&'Aé:."RL%h%A%‘. A&F{’F‘é'.A %ﬁ%ﬁ%%&ﬁ §ER (1+. Ah. A
L. Al . A hprAsfrésAd oo fARIkHeifeA{' sA dE sdlasihy biit0 Bdes$tjot het@ssarily

| W W(W #. #. 23| pQ~>>>~xn0287288x8| P2~~2 " 2p>p~ | SXP~x22>>| | | >3>] X| 2272] >?X]| | <
>>>><<|x>i§§§fﬁg§2fk§§ﬂﬁag .3?%%&%%%%&5&25§5<5%F§§6§§§?8l. ....L§%$%~??Lg‘
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Alzheimer'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 é warm
blooded animal, such as a mammal, which is afflicted with a
disorder associated with increase P-amyloid peptide release
and/or its synthesis, including Alzheimer's disease. 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

30 use of conventional techniques and by observing results
obtained under analogoué circumstances. In determining an
effective amount, the dose of crystalline N-((S)-2-hydroxy-
3-methyl-butyryl)-1-(L-alaninyl) - (S) -1l-amino-3-methyl-
4,5,6,7—tetrahydro—2H—3—benzazepin—2—one dihydrate, a number
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reader as an indicator of the cellular viability.
The results of the P-amyloid peptide ELISA were fit to
a standard curve and expressed as ng/mL P-amyloid peptide.
In order to normalize for cytotoxicity, these results were
10 divided by the MTT results and expressed as a percentage of
the results from a drug free control. All results are the
mean and standard deviation of at least six replicate

assays.

15 Example B
In Vivo Suppression of P-Amyloid Release and/or Synthesis
This example illustrates how the compounds of this
invention could be tested for in vivo suppression of PB-
amyioid release and/or synthesis. For these experiments, 3

20 to 4 month old PDAPP mice are used (Games et al.; (1995)
Nature 373:523-527]. Depending upon which compound 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 various wvehicles,

25 such as corn oil (Safeway, South San Francisco, CA); 10%
ethanol in corn oil; 2-hydroxypropyl-P-cyclodextrin
(Research Biochemicals Intermational, Natick MA); and
carboxy-methyl-cellulose (Sigma Chemical Co., St. Louis MO).

The mice are dosed subcutaneously with a 26 gauge

30 needle and 3 hours later the animals are euthanized via CO;
narcosis and blood is taken by cardiac puncture using a 1 cc
25G 5/8" tuberculin syringe/needle coated with solution of
0.5 M EDTA, pH 8.0. The blood is placed in a Becton-
Dickinson vacutainer tube containing EDTA and spun down for

35 15 minutes at 1500 xg at 5°C. The brains of the mice are
then removed and the cortex and hippocampus are dissected

out and placed on ice.
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1. Brain Assay

To prepare hippocampal and cortical tissue for enzyme-
linked immunosorbent assays (ELISAs) each brain region is
homogenized in 10 volumes of ice cold guanidine buffer (5.0

5 M guanidine-HCl, 50 mM Tris-HCl, pH 8.0) using a Kontes
motorized pestle (Fisher, Pittsburgh PA). The homogenates
are gently rocked on a rotating platform for three to four
hours at room temperature and stored at -20°C prior to
quantitation of P-amyloid.

10 The brain homogenates are diluted 1:10 with ice-cold
casein buffer [0.25% casein, phosphate buffered saline
(PBS), 0.05% sodium azide, 20 ug/ml aprotinin, 5 mM EDTA, pH
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 P-amyloid standards
(1-40 or 1-42 amino acids) were prepared such that the final

20 composition equaled 0.5 M guanidine in the presence of 0.1%
bovine serum albumin (BSA).

The total B-amyloid sandwich ELISA, quantitating both
B-amyloid (aa 1-40) and P-amyloid (aa 1-42) consists of two
monoclonal antibodies (mAb) to P-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 P-amyloid, is
biotinylated and served as the reporter antibody in the

30 assay. The 3D6 biotinylation procedure employs the
manufacturer's (Pierce, Rockford IL) protocol for NHS-biotin
labeling of immunoglobulinsg except that 100 mM sodium
bicarbonate, pH 8.5 buffer is used. The 3D6 antibody does
not recognize secreted amyloid 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-
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reactivity to the endogenous murine P-amyloid peptide at

concentrations up to 1 ng/ml.

The configuration of the sandwich ELISA quantitating

the level of PB-amyloid (aa 1-42) employs the mAb 21F12
[Johnson-Wood et al., PNAS USA (1997) 94:1550-1555] (which

recognizes amino acids 33-42 of P-amyloid) as the capture

antibody. Biotinylated 3D6 is also the reporter antibody in

this assay which has a lower limit of sensitivity of ~125
pg/ml (28 pM).

The 266 and 21F12 capture mAbs are coated at 10 pg/ml

into 96 well immunoassay plates (Costar, Cambidge MA)

overnight at room temperature. The plates are then

aspirated and blocked with 0.25% human serum albumin in PBS

buffer for at least 1 hour at room temperature, then stored
desiccated at 4°C until use. The plates are rehydrated with
wash buffer (Tris-buffered saline, 0.05% Tween 20) prior to

use. The samples and standards are added to the plates and

incubated overnight at 4°C. The plates are washed 3 times

with wash buffer between each step of the assay. The

biotinylated 3D6, diluted to 0.5 ug/ml in casein incubation
buffer (0.25% casein, PBS, 0.05% Tween 20, pH 7.4) is
incubated in the well for 1 hour at room temperature.
Avidin-HRP (Vector, Burlingame CA) diluted 1:4000 in casein
incubation buffer is added to the wells for 1 hour at room
temperature. The colormetric substrate, Slow TMB-ELISA
(Pierce, Cambridge MA), is added and allowed to react for 15
" minutes, after which the enzymatic reaction is stopped with

addition of 2 N H;S0,. Reaction product is quantified using

a

Molecular Devices Vmax (Molecular Devices, Menlo Park CA)

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 sodium phosphateeH,0 (monobasic), 2.16 gm/1 sodium
phosphatee7H,0 (dibasic), 0.5gm/1 thimerosal, 8.5 gm/1
sodium chloride, 0.5 ml Triton X-405, 6.0 g/l globulin-free

bovine serum albumin; and water). The samples and standards

)-d
)-4q
q



"10%@& ()-q "109%a& ()-/Kj," 9086 % % %Y bC/q "10%a& ()-q "10%& ()-q
"109%@& ()-q "10%&& ()-/K,"q "109%@& ()-.Y8%%%6%<YA% ~?bC/ q " 10%& ()-q
"10%& ()= LKL, hg, " 10%a& ()-q "10%@& ()-q "109%@& () - A%HYKO ool bCl q
1004 (YR 100 (3 q + 10vi@ () o ~ 0%k ()-g - PHUErs
"109%& () - YOzZY%@a% %rds 9%8% 9bC/ / Kj,"q "10%@& ()-q "10%& ()-q "10%&& ()-q
"109%a& ()-q "109%@& () - s% %% R8O C/ /6I§j ,"q "10%@& ()-q "10%&& ()-q
in specimen diluent are assayed using the total P-amyloid
assay (266 capture/3D6 reporter) described above for the
brain assay except the specimen diluent was used instead of
the casein diluents .described.
5 From the foregoing description, various modifications

and changes in the composition and method will occur to
those skilled in the art. All such modifications coming
within the scope of the appended claims are intended to be

included therein.
10
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WE CLAIM:

1. (N)-{(8)-2~Hydroxy-3-methyl-butyryl)-1-(L-alaninyl) -
(8)-1l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-
one dihydrate.

5 2. A crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl) -
1-(L-alaninyl)-(8)-~-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one dihydrate of Claim 1 further 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°).

10 3. A crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-
1- (L-alaninyl)- (S)~1-amino-3-methyl-4,5, 6, 7-tetrahydro-2H-3-
benzazepin-2-one dihydrate of Claim 1 further characterized
by the X-ray powder diffraction pattern comprising peaks at
8.36 and 15.34 (20 = 0.2°).

15 4. A crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl) -
1-(L-alaninyl)~-(S)~-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3~
benzazepin-2-one dihydrate of Claim 1 further characterized
by the X-ray powder diffraction pattern comprising peaks at
8.36 and 12.43 (20 * 0.2°). _

20 5. A crystalline (N)-((8)-2-hydroxy-3-methyl-butyryl)-
1-(L-alaninyl)-(S)-l-amino-3-methyl-4,5, 6, 7-tetrahydro-2H-3~
benzazepin-2-one dihydrate of Claim 1 further characterized
by the X-ray powder diffraction pattern comprising peaks at
8.36, 12.43, and 15.34 (20 £ 0.2°.

25 6. A crystalline (N)-{((S)-2-hydroxy-3-methyl-butyryl)-
1—(L—alaninyl)—(S)-l—amino—3—methy1—4,5,6,7—te;rahydro—2H—3—
benzazepin-2-one dihydrate of Claim 1 further characterized
by the X-ray powder diffraction pattern comprising peaks at
8.36, 12.43 15.34, 19.22, 20.50, and 20.63 (20 = 0.2°).

30 7. A crystalline (N)-((S)-2-hydroxy-3-methyl-butyryl)-
1-(L-alaninyl)-(8S)-1-amino-3-methyl-4,5,6,7-tetrahydro-2H-3~
benzazepin-2-one dihydrate of Claim 2 further characterized

by solid state “C nuclear magnetic resonance having a
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5109%" & () 51%A? c&&staXﬁg%%A?N§ Q%S -2-hydroxy-3-methyl-butyryl) -
- (L-alaninyl)-(S)-1l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3~
5 benzazepin-2-one dihydrate of Claim 2 further characterized

by solid state “C nuclear magnetic resonance having a
chemical shift (ppm) of 75.6, 35.3, 21.4, and 16.6 (20 *
0.2°).
9. A pharmaceutical composition comprising (N)-((S)-2-
10 hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-1l-amino-3-
methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-one dihydrate
and a pharmaceutically acceptable diluent.
10. A method for inhibiting f-amyloid peptide release
and/or its synthesis comprising administering to a patient
15 in need thereof with an effective amount of (N)-((S)-2-
hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-l-amino-3-
methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-one dihydrate.
11. A method of treating Alzheimer's disease comprising
administering to a patient in need thereof with an effective
20 amount of (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L- |
alaninyl)-(S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-
benzazepin-2-one dihydrate.
12. A method of treating Alzheimer's disease comprising
administering to a patient in need thereof with an effective
25 amount of the (N)-((S)-2-hydroxy-3-methyl-butyryl)-1-(L-
alaninyl)- (S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3~
benzazepin-2-one dihydrate of any one of Claims 2, 3, 4, 5,
6, or 7.
13. A method of preventing Alzheimer's disease
30 comprising administering to a patient in need thereof with
an effective amount of (N)-((S)-2-hydroxy-3-methyl-butyryl)-
1-(L-alaninyl)-(8S)-1l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-

benzazepin-2-one dihydrate.
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14. A method of preventing Alzheimer's disease
comprising administering to a patient in need thereof with
an effective amount of the (N)-((S)-2-hydroxy-3-methyl-
butyryl)-1-(L-alaninyl) - (S)-1-amino-3-methyl-4,5,6,7-

5 tetrahydro-2H-3-benzazepin-2-one dihydrate of any one of
Claims 2, 3, 4, 5, 6, or 7.

15. A method of inhibiting the progression of
Alzheimer's disease comprising administering to a patient in
need thereof with an effective amount of crystalline (N)-

10 ((S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)~(S)-l-amino-
3-methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-one dihydrate.

16. A method of inhibiting the progression of
Alzheimer's disease comprising administering to a patient in
need thereof with an effective amount of the (N)-((S)-2-

15 hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-l-amino-3-
methyl-4,5,6, 7-tetrahydro-2H-3-benzazepin-2-one dihydrate of
any one of Claims 2, 3, 4, 5, 6, oxr 7.

17. A process for preparing the crystalline (N)-((S)-
2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-l-amino-3-

20 methyl-4,5,6, 7-tetrahydro-2H-3-benzazepin-2-one dihydrate of
Claim 1 further 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°), comprising crystallizing
N) - ((S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)-(S)-1-

25 amino~3-methyl-4,5,6,7-tetrahydro-2H-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 lactams of formula I
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formula I

wherein

R, is alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, substituted alkyl, substituted alkenyl,

5 substituted alkynyl, substituted cycloalkyl, substituted
cycloalkenyl, aryl, heteroaryl and heterocyclic;

Ry is alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl,
heteroaryl and heterocyclic;

10 Ry is alkyl,
X; is hydrogen, hydroxy or fluoro,

X» is hydrogen, hydroxy or fluoro, or

()

X; and X, together form an oxo group; and
V is from 1 to 3 groups independently selected from the
15 group consisting of hydrogen, hydroxy, acyl, acyloxy, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, amino,
aminoacyl, alkaryl, aryl, aryloxy, carboxyl, carboxylalkyl,
cyano, halo, nitro, heteroaryl, thioalkoxy, substituted
20 thiocalkoxy, and trihalomethyl;
comprising:
(al) resolution of a lactam of formula (4)

\'

H,N
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compound of formula (11)

AL

R:  (11) & A

3

{(c) deprotection of a compound of formula (11) to give

15 a compound of formula (12); and
Rz &R

(d) coupling a compound of formula (12) with an

appropriate compound of formula R;CX;X:-C(O)A; wherein R;, Xi,
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10%08 () -A|[:2AlQ pdcis Kb rdingd to Y¥hQ¥h& Of Cdaims 17, 18, 19,
20, or 21 wherein the process is carried out in the presence
of an aldehyde.
26. A process according to Claim 22 wherein the
aldehyde is a salicylaldehyde.

25 27. The process according to Claim 23 wherein the
salicylaldehyde is selected from the groub consisting of
salicylaldehydé, 5-nitrosalicylaldehyde, and 3,5-
dichlorosalicylaldehyde.

28. A process for preparing (N)-{((S)-2-hydroxy-3-

30 methyl-butyryl)-1-(L-alaninyl)-(S)-amino-3-methyl-4,5,6,7-
tetrahydro-2H-3-benzazepin-2-one, comprising: crystallizing
l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-2-one as
an acid addition salt of an acid selected from the group

consisting of di-p-tolyl-L-tartaric acid, (R)-(-)-10-
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"4 amlno methyl -4,5,6,7-

5 tetrahydro-2H-3-benzazepin-2-one; deprotecting to give 1-(L-
alaninyl)- (S)-amino-3-methyl-4,5,6, 7-tetrahydro-2H-3-
benzazepin-2-one; and coupling with (8)-2-hydroxy-3-methyl-
butyric acid.

29. A process for preparing (N)-((S)-2-hydroxy-3-

10 methyl-butyryl) -1- (L-alaninyl)-(8)-amino-3-methyl-4,5,6,7-
tetrahydro-2H-3-benzazepin-2-one comprising: crystallizing
l-amino-3-methyl-4,5, 6, 7-tetrahydro-2H-3-benzazepin-2-one as
an acid addition salt of an acid selected from the group
consisting of di-p-tolyl-L-tartaric acid, (R)-(-)-10-

15 camphorsulfonic acid, and (D)-(-)-mandelic acid; coupling
the (S)-l-amino-3-methyl-4,5,6,7-tetrahydro-2H-3-benzazepin-
2-one to a (S)-2-hydroxy-3-methyl-butyryl)-1-(L-alaninyl)
residue.

30. A process for preparing substantially pure lactams

20 of formula (10)

H,N

N

\
O R3

(10)

wherein
R: is alkyl, and
25 V is from 1 to 3 groups independently selected from the

group consisting of hydrogen, hydroxy, acyl, acyloxy, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, amino,
aminoacyl, alkaryl, aryl, aryloxy, carboxyl, carbokylalkyl,
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9F(10@6&.10 10 %gﬁﬁg 10% & ()-9g2E(9F(10% & ()-929F(10% & ()-9g2E(AB|[: | _R10

9L %4 0 9B/ ( Y& ("’}1 40902 &Y&' ()-Z
) A process according to Claim 33 wherein the

25 aldehyde is a salicylaldehyde.

38. The process according to Claim 34 wherein the
salicylaldehyde is selected from the group consisting of
salicylaldehyde, 5-nitrosalicylaldehyde, and 3,5-
dichlorosalicylaldehyde.



| 109VK(M& ()- SLO0%K(ME ()- P 109 ' M8 ()-s 10%K(c& ()-sBb [[:] _RLO
chmowa( F&')() 2 #LYYH0%8' 3& ()-2 LYVH0%&=& ()-2z 3 LO%K(ME ()-

S 109K %40%' =& ()-Z <[1JKLY| 0bU410 10% 8(: & ( JA0K( 3! -
(10%<(&N8‘5V6°ffﬁ‘“9 Y 10% & ()- 41- (109 ()- P+10%VK( I\/&(() chﬁ@ﬁ‘ﬁ( (
{sZ(10% & ()- v]sZ(1098(& ()- ' 10% 8(:& ()- 9L!10%8(:& ()-
"10% 8(: & ()- -10% 8(: & ()-aN| [:bUAL0 940% % & ()- YF!10% 8(: & ()-
FI110%8(: & ()- F 10%8(:& ()-z s, %40%8P7& ()- -s,%0%0 & ()-kI m{{naT310
10% %' & ()-10' 10' 10' 3. G(10% & ()-S K3. & 10%&' ()-S! 3. G(10%' ()-S - 94.0% 8(
& ()-{C+Y| [: aT380 " préc2eY) F&( brepht1QM % I &cthmscot( T0%HEa( I-
39110% 9% & ()- "10% %" & ()- -10% % & ()-Y",z |[:aT310 " #940%" & ()-
THUL0% & & ()- #Y0%e& ()- " SU0%' & ()-y's
LSZ920% %" & ()-f IstuvvUA10 qP 10%& ()-
0' 10%I% u& ()- O 10()/@@/@&' () #ILOWE) -

(" 9%0%R& ()- YA0%R&L ()- $ y
N
R1)<H/ \K\‘k
o

formula I

Y% ( 7& () - 10u% u10U% uL0U% u !
|[:vU410 q - %40% & () -

Iz

wherein
R; i1s alkyl, alkenyl, alkynyl, cycloalkyl,

5 cycloalkenyl, substituted alkyl, substituted alkenyl,
substituted alkynyl, substituted cycloalkyl, substituted
cycloalkenyl, aryl, heteroaryl and heterocyclic;

R, is alkyl, substituted alkyl, alkenyl, substituted
alkenyl, alkynyl, substituted alkynyl, cycloalkyl, aryl,
10 heteroaryl and heterocyclic;
R; is alkyl,
X; is hydrogen, hydroxy or fluoro,
X; is hydrogen, hydroxy or fluoro, or
X1 and X; together form‘an OX0o group; and
15 V is from 1 to 3 groups independently selected from the
group consgisting of hydrogen, hydroxy, acyl, acyloxy, alkyl,
substituted alkyl, alkoxy, substituted alkoxy, alkenyl,
substituted alkenyl, alkynyl, substituted alkynyl, amino,
aminoacyl, alkaryl, aryl, aryloxy, carboxyl, carboxylalkyl,
20 cyano, halo, nitro, heteroaryl, thioalkoxy, substituted
thioalkoxy, and trihalomethyl;
comprising:
a) coupling a phenyl acetic acid derivative of formula

(5)
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3% 1008& ()- #9 9%40% (& ()-g 9 Y%40Me (& ( 4 (109%& ()- °

50

10 (7)
b) cyclizing a compound of formula (7) in a acid
selected from the group consisting of sulfuric acid and

trifluoromethanesulfonic acid to give a compound of formula

(8)
v

15
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*EL'10% K(j & ()- &L'10%"& ()- oUrUsUt UuUUUUUvU410 110%9%6& () -
10%%8& ()- - 10%s ve&luflingl a¥sUsRolndl OK( ToKMuAK( (9) to give a

L ISR it 0 10 58 0, 50 W dowea (-0

|v| 10%<Q K& () - P. wXXXFYYYYYZ| 0bU410 10%.% & () - 10q#q10q#ql0q#q #9
M 10%#q& ()-P. pT9

HN

e) resolution of a lactam of formula (4) by.fractional
crystallization to give a compound of formula (10) as its
10 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;
Y

H,N
\
RS
(10)
f) coupling with an appropriate amino-protected amino
15 acid of formula the PgNH-CHR;-C(0O)-A wherein R; is as
defined for the compound of formula I and A is an activating
group, for example -0OH, -Br, or -Cl, and Pg is an amine

protecting group to give a compound of formula (11)
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(V&O(VQ(Q&l(S)aZJI B{cHivie|tolsigs B0 SUD (s (Spean@ (el 6-OFIL0 Bl 6 TR0 IE
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10%‘5%'& O-111 :M“ijgg:oéeo/éso%or preparing a lactams of formula (4)

v

2<~FHd| [ : bU410

H,N

wherein

R; is alkyl, and
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10%& ()- 5| [: AIDriFizes:0% & ()- F, 2940%W& ()- F, 2940%& () -
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10 (5)

o
(5)

wherein

V is as defined for the compound of formula I and A; is an

activated group selected from the group consisting of -0H,

15 -Cl, or ~-Br with and acetal of formula (6)
RO
md/L\\
N-R
H 3
(6)
wherein

R; i1s as desired for formula I and Rs is a Ci1-C4 alkyl, to
give a compound of formula (7)
i

RO

/’/l\mo

N
\
0 Ry

20 (7)
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d) reducing a compound of formula (9).

10 41. A compound according to any of the claims 1 to 8
for use as a pharmaceutical.

42. A compound according to any of the claims 1 to 8
for use in the treatment of Alzheimer’s disease.

43. A compound according to any of the claims 1 to 8

15 for use in the prevention of Alzheimer’s disease.

44 . A compound according to any of the claims 1 to 8
for use in inhibiting P-amyloid peptide release and/or its
synthesis.

45. A compound according to any one of the claims 1 to

20 8 for uée in inhibiting the progression of Alzheimer'’s
disease.

46. The use of a compound according to any of claims 1

to 8 for the manufacture of a medicament for inhibiting B-
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Alzheimer’'s disease.



