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This i nvcw‘%i on relates to novel 1,5-benzodi azepine derivatives, to
. processes 8Ves2%ei r preparation, to pharnmaceutical conposPETER/BE8R ai ni ng
themand to their 5 use in medicine. I\/b(e particularly, it relates to
conmpounds whi ch exhi bit agonist activity for CCK-A receptors.
Chol ecystokinin (CCK) is a peptide found in the gastrointestinal tract and
the central nervous system see A J. Prange et al., Ann. Reports Med.
Chem 17, 31, 33 (1982), J. A Wllians, Bioned Res. 3, 107 (1982) and V.
Mutt, Gastrointestinal Hor S .B.J.. Green, Ed., Raven Press, N Y.,
169. CCK has been inpli cat élgbp'iréerﬁﬂép%éﬂef'ﬂg [gerb\‘%‘f"fﬂ ogi cal satiety hornone
“involved in appetite regulation, see Della-Ferra et al, Science, 206, 471
(1979), gai_to et al., Nature, 289, 599, (1981), GP. Smth, Eating and Its
Di sor der s Nisainyentipgrlates dadovs! ¢,5-searodiazefids, ddnatineSr &s prodRWe¥apk, 67

* (1984), AL r, of bl adder contraction and pancreatic enzyme
secreti o?ﬁe'gﬁ) rf&%ﬁag%)ﬁoﬁgp %8’2???‘?‘?“: W%{'O”%ﬁﬂn%”'agn@@ﬂbtﬂ"@ntﬂmﬂwlér,
see A J. uBedmgesdisingr aMode Aartidiidriya el 9 whitf % E.

Morl ey, Life Sci. 30, 479, ﬁ?1982)r.yaé5aset ri n@gogﬁgg&jgﬂh%ﬁfo’ﬁ@gg%ﬂn%t

gastric 8eigtyfen Gfdh4 Feeepterstion in the stomach, see L. Sandvik, et al.,

Anerican “'0 J. Physiology, 260, (®25 (1991), C W Lin, et aL, Anmerican J.
Physi ol ogy, 262, Gl1113, (1992). CCK and gastrin share structural honol ogy
in thei r CBotemystokiin (GLKpe Rt pdgt]dé’h‘@uMtin%@%@mim&tiﬁﬁm&é@?% Qff (1K
receptors have been identified, designated as -A and 25 CCK- IQ and both
have beefREMERINAETVAUS r?é’sg‘é'Pi p¥IRE H-hrfdrangst ebp!. ndrnoRepoyist Mes, Gherhad?,

SCED!LYIUSED rRenl o A, SRR g, Y7 k! AR 93O,
Bi ophys. GRstrointesiinat. Haseone063 3. (186R) EJCORaren GRRBEONE Yar $59 .OC@gﬂd
predom nﬁ‘Q& lt}ée'nnirﬁp Ec' Q rir?)ertalrhsas uaess aI gﬁ{;élug‘o%?cgl hseat!%?n%ro%?‘i%negﬁlvl Fl ?i il
i | eum y oived in
appetite regulation, see Della-Ferra et al, Science, 206, 471 (1979), Saito et al.,
Nature, 289, 589, (1981), G.P. Smith, Eating and Its Disorders, A.J. Stunkard and
15 E. Stellar, Eds, Raven Press, New York, 67 (1984), as a regulator of gallbladder
contraction and pancreatic enzyme secretion, an inhibitor of gastric emptying,
and as a neurotransmitter, see A.J. Prange, supra, J.A. Williams, Biomed Res., 3,
107 (1982), J.E. Morley, Life Sci. 30, 479, (1982). Gastrin is a peptide involved in
gastric acid and pepsin secretion in the stomach, see L. Sandvik, et al., American
"0 J. Physiology, 260, G925 (1991), C.W. Lin, et al., American J. Physiology, 262,
G1113, (1992). CCK and gastrin share structural homology in their C-terminal

tetrapeptide: Trp-Met-Asp-Phe.

Two subtypes of CCK receptors have been identified, designated as CCK-A and
25 CCK-B, and both have been found in the periphery and central nervous systems.
It has recently been reported that CCK-B receptors are similar to the gastrin
receptor, see Pisegna, J.R., de Weerth, A, Huppi, K, Wank, S.A., Biochem.
Biophys. Res. Commun. 189, 296-303 (1992). CCK-A receptors are located
predominantly in peripheral tissues including the pancreas, gallbladder, ileum,
30 pyloric sphincter and vagal afferent nerve fibers; CCK-A receptors are found to a

ilesser extent in the brain, see T.H. Moran, et al, Brain Res., 362, 175-179



30 pyloric sphincter and vagal afferent nerve fibers; CCK-A re%eét ors are _'
found to a I|esser extent in the brain, see T.H Moran, at at
362, 175wkv6/d3goNOV 203 WD 00/ 68209 PCTI EPO0/ 03982 2 (198@) /19’0@0?4'#'2” et

aL, Brain Res, 4545, 101, (1988), D.R Hill, et a!., Neurosci
133, (1988), R W Barret, et al., Ml .2 Phar macol . , 36, 285, (1989), D.R
HIl, et al., J. Neurosci , 10, 1070 (1990), V. Dauge et al., Pharnacol

Bi ochem Behac., 33, 637, (1989), while CCK-B receptors are found
predom nantly in the 5 brain, see V.J. Lotti and R S.L Chang, Proc. Natl.
Acad. Sci. U S. A, 83, 4923 (1986), J.N. Craw ey, Trends Pharm Sci., 88,

232, (1p9H86), OR. agmnesaf aBtdiniRys, hegaeen, (19deadOtr. Hihid 4/ 9ve@hskpod
intake in ani mals an t hus wei ght | oss, see Del'la-Fera, et al, supra,
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., Science, 212 687-689, (1981). 15
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benzodi gzs) ng S v daly vity for the CCK-A
recept or ther y ena%?lﬁgé‘ﬂ? te):,mto trﬁ)('tc’w?a'te ?rﬂgﬁyrm)nes gastrin and
chol ecystokinin (CCK) in mamals. See in particular, the conpound of
hi hit antagonist activity

ExaT 2 gt TPty B 1508 R IR o Db adam 5 el vi
an_enanirinieichldss, serbaheroRoBaNNt, KT MR drlal, A BoPRFEABESH | cal |y
acceptabl e sal't or solvate thereof Hr
10 Obesity, abstract pp.40 (1990). it has been suggested that CCK acts in the
periphery through vagal fibers and not directly on the brain to produce satiety,
see Smith, G.P. and Cushin, B.J., Neuroscience Abstr., 4, 180 (1978), Smith,
G.P., Jerome, C., Cushin, B.J., Eterno, R., and Simansky, K.J., Science, 212,
687-6889, (1981).
15
U.S. Patent No. 5,646,140 (Sugg, et al.) discloses certain 3-amino 1,5-
benzodiazepine compounds which exhibit agonist activity for the CCK-A receptor
thereby enabling them to modulate the hormones gastrin and cholecystokinin
(CCK) in mammals. See in particular, the compound of Example 7. Certain of

20 these compounds also exhibit antagonist activity at CCK-B receptors.

Briefly, in one aspect, the present invention provides an enantiomerically

enriched compound of Formula (!) or a pharmaceutically acceptabie salt or
1,

S
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25 {n

solvate thereof,



25 (1) 0 6 NOV 2003 WD 00/ 68209 PCT/ EPOQ 03982 3 The conpound 06 Fﬁr vuk{fﬂ
(1) is 3-{3-(1-(Isopropyl - phenyl - car banmoyl net hyl )-2,4- d 6 NO 3
i ox0- 5- peQAPIE3208 4 5-tetrahydro-1 H-benzo[ b] I 1, 4] di azepi neeBmpbdesdsy e i dol
benzoi c acid. This conpound has a chiral carbon on the benzodi azepi ne ring.
5 Applicants have found that the enant Bomer whi ch rotates light in the
positive direction, under the conditions described below, is preferred.
This enantionmer which is hereinafter referred to as the (+) enantioner has
the (S) configuration according to the Cahn Ingold Prelog convention.
Applicants have found that this isomer has inproved properties over the
racem c mxture and is therefore nore 10 suitable than the racem c m xture

© f h d di
condi 1 orae eRaul RERSRTut 85 3 5 PV R o TRae AR A her e
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racem c m xture Wmch has equal anopunts of “each i sone d herein
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co n e n he or m | ar
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considered a full chol ecystokinin agonist in't It
means that there is more of the (+) enantiomer than the (-) enantiomer as

opposed to the racemic mixture which has equal amounts of each isomer. As
used herein " the compound of this invention" or "the enantiomerically enriched
15 compound of this invention", and expressions containing these or similar phrases,
include pharmaceutically acceptabie salts and solvates thereof. The "(+)
enantiomer” refers to the optical rotation of the enantiomer and not to salts and
solvates thereof. Preferred salts and solvates will be salts and solvates of the (+)

enantiomer of the compound of Formula (1) regardless of the optical rotation of
the salt or solvate.

Preferably, the (+) enantiomer is at least %90 of the total amount of the
enantiomerically enriched compound. More preferably, the (+) enantiomer is at
least %96 of the total amount of the compound. Most preferably, the (+)

25 enantiomer is at least %99 of the total amount of the compound.

The (+) enantiomer of the present invention exhibits CCK-A agonist activity and
can be considered a full cholecystokinin agonist in that it binds to CCK-A
receptors and fully stimulates gallbladder contraction and reduces feeding in
30 animal paradigms. For example, (+) enantiomer of this invention should be useful

for the treatment of obesity as well as related pathologies, such as hypertension,



receptors and fully stinmulates gall bl adder contraction and redugﬁsmﬁe%d}g_
in 30 ani mal paradi gns. For exanple, (+) enantionmer of this inv

shoul d bavaiedsedy for the treatment of obesity as well as petabfflozos:

pat hol ogi es, such as hypertension, 6 6 NOV 2003 WD 00/ 68209 PCT/ EPOO/ 03982
4 gal | bl adder stasis, and diabetes, imdirectly through weight |oss and
directly through CCK-A nedi ated del ayed gastric enptying. Mreover, the

(+) enantioner disclosed herein provides for new approaches for inducing
satiety, providing for appetite regulation and nodifying food intake in
manmal s, 5 especially humans, to regul ate appetite, treat obesity and

mai nt ai rgalibiagider| stasis, Taed ediabefesi nindiréctivt Herouagpevdight 1656 MiESERCctly

i nventi t here.js,provided herein a nethod faor the treatnent, in a .
nmamal |, qﬂm%.ﬁﬁﬁkrénm iatedogelaveth Fastue e@pbdage or Magaver.otheofr i si ng
adm ni st&{4 i i ; Lcal feact] - t . of the
R T R e SR i e e e S M A e A
i nvent i qiopding dles appetitse refulatien aendnmatfiyingafdoy dntakehad e of

this.inventio r a pharnmaceutical | cceptabl e salt or, sol vate thereof
for T he sl eyt MRaRl Alhete oS Syt manian veidtioss.
nmedi cat ed di seases or conditions. It will be appreciated by those skilled

inthe art that reference herein to treatnment extends to prophylaxis as
wel | as thfsefareaine furthgr asneobiof the arefient investion, #tersyisirowsled\sreovar, it

wll be rect.at e. t of the pnreferred _en i gmer  of the

i nvent i oﬁgﬁggufo?gﬁgf%g%%%ﬂl rﬁlgg g%t’%‘ﬁ{' lwlpﬁlr\galmya% ?fhatﬁgkig‘t fediatge { e
condi ti afisdwsengr taopalitesh adthgridinpeRininitdhy eondet pateml at RrRsdiRiIyand

Wi | be ultimately at the discretion of the attendant physician or

vet Bt | nfrfe’le&ﬁve Bnoysd pd the (+yep@tiomerdydbis isvgntided for adult hunan
treatnent will typically be in 25 the range of 0.02 - 5000 ng per day,
e.g., 1-1500 ng per day. The desired dose nmay conveniently be presented in
a si ngl Aahosdingr teasinditivérd adpedcts ebe agrasens tisvettioratpreyipesptHeati@el BE @h¥al S,

for exargale as two thre«?_., four or rmr? ﬁub-_doses per
nantiomencally enriched compound of this invention or a pharmaceutically

acceptable salt or solvate thereof for the manufacture of a medicament for the
15 treatment of CCK-A medicated diseases or conditions.

It will be appreciated by those skilled in the art that reference herein to treatment
extends to prophylaxis as weli as the treatment of established diseases or
20 symptoms. Moreover, it will be appreciated that the amount of the preferred
enantiomer of the invention required for use in treatment will vary with the nature
of the condition being treated and the age and the condition of the patient and will
be ultimately at the discretion of the attendant physician or veterinarian. In
general, however, doses employed for adult human treatment will typically be in
25  the range of 0.02 - 5000 mg per day, e.g., 1-1500 mg per day. The desired dose
may conveniently be presented in a single dose or as divided doses administered

at appropriate intervals, for example as two, three, four or more sub-doses per
day.

30 While it is possible that the enantiomerically enriched compound of the present

invention may be therapeutically administered as the raw chemical it is




~day. 30 Wiile it is possible that the enantionerically enri checa gcmmpu.m& of
the present  invention nay be therapeutically adm nistered as the Taw

. chem cal W9 #0/4830% 6 NOV 2003 WO 00/ 68209 PCT1EP00/ 03982 5Sr@r/efewmidze t o
present the active ingredient as a pharnmaceutical conposition.

Accordi ngly, the present invention further provides for a pharnaceuti cal
conposition conprising the enantionerically enriched conpound of this

i nvention together with one or nore pharmaceutically acceptable carriers
and/ or excipients 5 therefore and, optionally, other therapeutic and/or
prophyl act di ent The _carrier(s) and/or excipients therefor nust

be " accé’b‘?#ggﬁ’tagg{oﬁpf% N8eaBHVa, diFHEA b nisatd Pharmachutical composition.
. o A . : ‘h Bt
ot cof | ey Eholyl e s gnt e CHENIGHS 18, AepbrBthBeti ar 1y

f or mul acethHositioor cdmprising ¢aé enpatiemescally enmgientomipddhaalf tAls ihe&h RN

"~ adm ni siratt"jon, .tFlowever oral administration is preferred. For buccal
adni ni st BN NSO EFET PREATAESHICANY accrBtably GrETers aridiosextiplentenges

f or gul aitRsteidie Y SPtioRBRY), GTRBP Herade i€nd A&

adm ni stration ma Qj(?ct)lnt.aﬂ\ convenetria%-nallceéig%gi erﬁ?gplégéﬁ%%r%fée%?'ndq%

agent s, CRF&(sg eexeipients theratiranugebat anceptabli’t ial thet s@gaC 8N bRing

muci | ag f r vinvl pyrrolidope), filler for exanple, lactose,
cugar - Coffiab it Mo Bk iiEaBHiE S hiER iuaan Sedrit GrishoEpNE Weor
sor bi t otgcipienbtHegadit s (for exanpl e, magnesi um stearate, stearic acid,

tal c, polyethylene glycol or silica), disintegrants (for exanple, potato
starch or sodiumstarch glycollate) or wetting agents, such as sodi um

| awpyl ; . be.coated accordi. o _net hods wel | - known
i n0he BEIAURYENS B ihd BEDT BRBE 1Gd0ba o SRt erintl), IPmiTaeier P

enant i obeccalf parentsraleitiplantenspion mRY ré&al | SEAIPFRIRE HaveF alerki quid
preparations such as aqui‘g&:‘f)l‘:?@rr oi |y suspensions, 25 solutions, emulsions,

syrups BYTWHFYRANIQN IS prefes bsealbadministaatian, dhe mesnposition may take

the form of tablets or lozenges formulated in conventional manner. Tablets and

capsules for oral administration may contain conventional excipients such as
15 binding agents, (for example, syrup, acacia, gelatin, sorbitol, tragacanth,
mucilage of starch or polyvinylpyrrolidone), fillers (for example, lactose, sugar,
microcrystalline cellulose, maize-starch, calcium phosphate or sorbitol), lubricants
(for example, magnesium stearate, stearic acid, talc, polyethylene glycol or
silica), disintegrants (for example, potato starch or sodium starch glycollate) or
wetting agents, such as sodium lauryl sulphate. The tablets may be coated

according to methods well-known in the art, including enteric coatings.

Alternatively, the preferred enantiomer of the present invention may be
incorporated into oral liquid preparations such as aqueous or oily suspensions,
25 solutions, emulsions, syrups or elixirs, for example. Moreover, formulations
containing these the preferred enantiomer may be presented as a dry product for
constitution with water or other suitable vehicle before use. Such liquid
preparations may contain conventional additives such as suspending agents
such as sorbitol syrup, methyl celluiose, glucose/sugar syrup, gelatin,
30 hydroxyethylcellulose, carboxymethyl cellulose, aluminum stearate gel or

hydrogenated edible fats; emulsifying agents such as lecithin, sorbitan mono-




containing these the preferred enantioner may be presented as aépﬁngﬁﬁﬁﬂﬂft
for constitution with water or other suitable vehicle before use:

liquid PSSP ons may contain conventional additives sRST/ERIOGAEENdi ng
agents such as sorbitol syrup, nethyl_cellul ose, glucosel/sugar syrup,

gel atin, 30 hydroxyethylcell ul ose, ca#ﬁoxynethyl cel l ul ose, al um num
stearate gel or hydrogenated edible fats; enulsifying agents such as

| ecithin, sorbitan nono O 6 Nov 2003 WO 00/ 68209 PCTI EPO0/ 03982 6 ol eat e
or acacia; non-aqueous vehicles (mhich may i ncl ude edible oil's) such as

al nrond ojl, fractionated coconut % ily esters, propylene glycol or
ethyl aPlERBIOr AGRHA RUE8AYEPYS ¥ehiGles (WaICheTRYIINgkdp g OIIS? such as
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bases saol mreseociaeb oty as’rmeuhlgrbor Qirymyed ro- tlesdrowddhzdalégldrysom@n@éiai tions
the pre formylated for parenteral adm nistration by
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vehicles, and may contain formul atory agents such as s ndi ng,
stabilizing and/or di sperS| ng agents. Alternatively, the active ingredient
may bel form f.or nstltutlon with a abl e vehicle (e.q.,
otor 1 ePOglRERk. o0 BROHLBhsTRE Bhetsl iatopimdy B iuEred S erebiermhy o
t he lnVQBhiuﬁk@trQﬁ&n@yﬁﬂje@ﬁoﬁerf’ddn@hﬁéu@%fasﬂﬁPqtornﬂﬂ@ﬂﬂﬁ{salto‘r ecl%wrﬂn% yYng
acting fornmulations may be adm nistered by inplantation (for exa

subcut alfiGusSHghoformst AaNElsTRANSIANS) sutigns, e gmidsiaharini aieori agueous

i 0B s QPkiae, WP il bR R ORPLTRY, BonbiCendlf 8% sdcheBhar s Bl an

accept abhé/cmldlspé’r@lrfg) agemrrphetbrnatnalyem@@ngee l’ﬁ@ﬂeﬂ&er@rm@ﬁ b&psﬁr @I_dilghér
sol ubl e_derivatives as a . sparingl ?‘lﬁ soluble salt, for exanp

conposi [3TBhdOR&RAFHIEGN: withha Fuiabin ivehidifedbnisteriie b@VW@@ﬁ-f@eq wat@g))/o of

before use.

15 The composition according to the invention may also be formulated as a depot
preparation. Such long acting formulations may be administered by implantation
(for example, subcutaneously or intramuscularly) or by intramuscular injection.
Accordingly, the preferred enantiomer of the invention may be formulated with
suitable potymeric or hydrophobic materials (as an emulsion in an acceptable oil,

20  for example), ion exchange resins or as sparingly soluble derivatives as a
sparingly soluble salt, for example.

The compositions according to the invention may contain between 0.1 - 99% of
the active ingredient, conveniently from 30 - 95% for tablets and capsules, and 3

25 - 50% for liquid preparations.

The (+) enantiomer of this invention can made by first making the racemic
mixture as described in Example 7 in U.S. Patent No. 5,646,140 and then
separating the enantiomers by chiral chromatography.

30




“the active ingredient, conveniently from30 - 95%for tablets argdﬁqw%@f,
and 3 2%0-0- 59%for | iquid preparations. The (+) enantionmer_of this

i nventi ofl OcB%%#Bde by first nmaking the racenic nixture ad TP in
Exanple 7 in U S. Patent No. 5, 646,14 and then separating the enantioners
by chiral chromatography. 30 WD 00/ 68209 7 0 6 NOV 2003 PCT/ EPOQO 03982
Alternatively the (+) enantioner may be prepared by reaction of the
appropriate enantiomer, nanely the (S)-enantioner of the am ne of formula
(11); H2 5 with an isocyanate of formula (I11; wherein Ris a carboxyl

pr ot ect AfSrr#t (3t , gl i : a1\ ein R
is a car ngﬁwgg’otﬁ}ggg i)n%n%ﬂmére?%? b{pg%%%e?q& Fgfré@éﬁ%ﬁgl pzflrgﬁﬂg{ei tuted
* phenyl eramgmaee smMelythel3)-evanivraeedhtiR amire ofcferdaky(i)pr ot ecting group
e.g. t-butyl and R, is hydrogen or a conventional phenyl 10 substituent
e.g. NO2) followed by renoval of the carboxyl protecting group R / \ O

" O=.C=N/) INN CXR2ZR CXZR (V) Co2R T reaction conveniently takes place in

the presence of a suitable sol vent as an ether (e.g. tetrahydrofuran)
or a hal ohydrocarbon (e.g. di ghEor ane) or

A
O

with an isocyanate of formuia (Il; wherein R is a carboxy! protecting group e.g. t-
butyl), an imidazolide of formula (IV; wherein R is a carboxyl protecting group e.g.
t-butyl) or an optionally substituted phenyl carbonate of formula (V; wherein R is a
carboxy! protecting group e.g. t-butyl and R, is hydrogen or a conventional phenyl

10 substituent e.g. NO,) followed by removal of the carboxyl protecting group R.
0

o:C:NQ N’(/I\NJ\N‘Q
CO,R =

@iy (V) z

0
AL,
)

2

The reaction conveniently takes place in the presence of a suitable solvent such
as an ether (e.g. tetrahydrofuran) or a halohydrocarbon (e.g. dichloromethane) or

15 nitrile (e.g. acetonitrile) at a temperature in the range of 0-80°C.




15 nitrile (e.g. acetonitrile) at a tenperature in the range of (0638 20%.
NOV 2003 WO 00/ 68209 PCT/ EPOO 03982 8 Conveniently the required enantioner
of the ammenqskd9) may be used in the form of a salt theregfrfphosos:

R- canphor sul phonic acid salt and in this enbodi nrent the reaction may be
carried out in the presence of a base8.g. of a tertiary anmine such as
triethylamne. 5 The hydrol ysis of the carboxyl protecting group nay be
carried out using conventional procedures. (Protecting groups in Oganic
Synthesis T. Greene, Ed, WIley Interscience, New York, pl68, 1981). Thus
for exanple when Ris a t-butyl group this may be renoved by hydrolysis
with anrCT};}Jme@tﬂﬂt@ttéedendiredl@naaéomrIﬂ}idin@ai’rhioe i(B) anay bet tséd WwOtieaESirhC aci d
or form_¢ acid.using established cedures. For exanple by reaction with
hydr ochlP6A galggfﬂ%rep eag-s%ﬁ?é‘?ﬁ 0558{9?‘89101?‘390‘?%&3%,'" s Bynbasimenbihey t h

form c agadtidrniaySBE \(Rfied Yob iRIhaGHEIBRCObf AAHESL S, .C§% gg{%ﬁ@%ﬁ@é‘

heating. 15 The required (S)-enantioner of the am ne”o ;can
be prep&keld asriedwiiroineon of the corresponding racenic amine via chiral
HPLEG chr omat ography or through crystallization-induced asymmetric
resolution 20 via the R-canphorsulfonic acid salt. The racem c am ne (11)

can be Fhepaydrbiysis t bie thet durdosds proteeghd rb[lf)e il %arﬂ%d ob, U dhad ent
No, b5, 646, 140, 00/ 68209 9 0 6 NOV 2003 PCTI EPOO/ 03982 Alternativefy, the

racem c CQHY%‘C(W%PFWUB%S-FKP ENEFHRY BYOLRMERTaHNE Syathesis dn Graede, Ed,
hydr ogengieisinterbiehl, R¥l™Pofk/hedN 3581 ) TRs'Sr BRaRpld QAL % SUPEhft e

group this may be removed by hydrotysis with an appropriate acid such as

10 hydrochloric acid, trifiluoroacetic acid or formic acid using established procedures.

For example by reaction with hydrochioric acid in a solvent such as 1.4-dioxane,

or by reaction with formic acid in a solvent such as acetone or aqueous acetone
and with heating. '

15 The required (S)-enantiomer of the amine of Formula (II);

)\%Q

can be prepared by resolution of the corresponding racemic amine via chiral

HPLC chromatography or through crystallization-induced asymmetric resolution
20 via the R-camphorsulfonic acid salt.

The racemic amine (li) can be prepared by the method described in Intermediate
11 of US Patent No. 5,6486,140.



"benzyl group. -~N NNOR2 (VI) The reaction is conveniently car rﬁa&@%ﬂn&.
using a suitable palladiumcatal yst e.g. 5 pall adi um on carbon e’ g.

Pd/ on ch¥f@®4820% t he presence of hydrogen or aqueous anmRCi/BPOciiassrat € and
in a solvent such as an aqueous al kang] e.g. ethanol, isopropanol or
industrial methylated spirits, or tetrahydrofuran. Conveniently the
reaction is carried out wwth heating e.g. 40-80 such as 60C. 10 Exanpl es of
suitable R2 groups for use in the reaction include benzyl, or substituted
benzyl, such as p-nethoxybenzyl, or benzhydryl. The oxime (VI) may be

ti f th t ha: ph di am derivati VIl) 0 6
ROV 2003 5766208 ‘BEREpEB DS ABR IR he| REPPHEO fytapnaeraiiatvacietion
C derivati . . " . ; . I Ut ed
eyt oo R R 1, A AR s BB
t he di iN@Yarpup) is the corresponding diacyl halide e.g. chloride and

“this is prepared in situ by reaction of the di acid 5 (VIIl) with an oxalyl
halide e.g. oxalyl chloride. The reaction is conveniently

/;%@

(V1)
The reaction is conveniently carried out using a suitable palladium catalyst e.g.

5 palladium on carbon e.g. 5% Pd/on charcoal in the presence of hydrogen or
agueous ammonium formate and in a solvent such as an aqueous alkanol e.g.
ethanol, isopropanol or industrial methylated spirts, or tetrahydrofuran.

Conveniently the reaction is carried out with heating e.g. 40-80° such as 60°C.

10 Examples of suitable R, groups for use in the reaction include benzyl, or
substituted benzyl, such as p-methoxybenzyl, or benzhydryl.

The oxime (VI) may be prepared by reaction of the ortho-phenylene diamine
derivative (VH)



carried out on an aprotic solvent such as an ester e.g. ethyl gcgt'ﬁ}f
tol uene, dichl oronet hane, di nethoxyether or m xtures thereof tzﬂ@
pr esencewofoo/egiooet hyl f or mami de. 10 The di acid (VIII) is CF‘E{W@‘H

prepared by reaction of a di al kyl ketonalonate e.g. dieth eto
with the correspondi ng hydroxylamine RBONH2 in a sol vent such as an
al kanol e.g. ethanol or industrial nethylated spirits and in the presence
of a base e.g. pyridine, followed by hydrolysis of the correspondi ng di

al kyl - oxi m no nmal onat e usi ng aqueous sodi um hydroxide. 15 In a further
aspect the invention provides a process for preparing the (S) enantioner
of the conpound of formula (1) substa |aIIy free of the (R) 0 6 NOV 2003
WO 00/ 68209 PCT/ EPO0/ 03982 11 egnant i t hereof fromthe racem c am ne
(I'l') as described above wher ei 3 t he am ¢ am ne (11) has been prepared
fromthe oxinme (VI) as descri 3o} and nore particularly, wherein the
oxime (VI) has been prepared from|the conpounds (VIIl) and (Miil). 5

| socyanates of Forrmula (111) may €@ purchased or prepared by the reaction
of the <corresponding amne (VI) w.th phosgene or triphosgene in a suitable
sol vent such as nethylene chlorig@e? |Imdazolides of Formula (I1V) can be
prepared by treatnent of the corn:uespondl ng amne (VI) with carbonyl
diimdazole in a suitable 1 vent (HUchI or onet hane, et her,

onat e

tetrahydrofuran) at a tenpe e ranging fromO - 800 C (conveni ently at
room tenperature). The optioral l'yygubstituted phenyl carbanmates of Fornul a
(V) can be prepared by the reacti pn of the corresponding amne (VI) with
the optionally substituted phenylPrehl orofornmate in the presence of a base

(pyri diwith amlattiv;atafndme):atme fSthd Qﬁ'@cléoﬂ\l\!ﬁﬁt\m{éﬂéiﬁhmrﬁnﬁhhﬁ éné} at a

15 tenperature of 0 - 500 C. The am nes of formula (VI) are e| nown
i ubstilfluted benzyl group. (

_-OR,
N

(viny
Conveniently the activated derivative of the di acid (VIIl) is the corresponding

diacyl halide e.g. chloride and this is prepared in situ by reaction of the di acid
5 (VHI) with an oxalyl halide e.g. oxalyl chloride. The reaction is conveniently
carried out on an aprotic solvent such as an ester e.g. ethyl acetate, toluene,

dichioromethane, dimethoxyether or mixtures thereof and in the presence of
dimethylformamide.

10 The di acid (VHl) is conveniently prepared by reaction of a di alkylketomalonate
e.g. diethyl ketomalonate with the corresponding hydroxylamine R>ONH; in a
solvent such as an alkanol e.g. ethanol or industrial methylated spirits and in the
presence of a base e.g. pyridine, followed by hydrolysis of the corresponding di
alkyl-oximino malonate using aqueous sodium hydroxide.

15
In a further aspect the invention provides a process for preparing the (S)

enantiomer of the compound of formula () substantially free of the (R)



‘conpounds and can be prepared by procedures anal ogous to thoseutﬁsq\cb\; %03
prepare the known conpounds. The follow ng exanples, which are

non-1 i m YO 376839 ustrate the invention. In the Exanpl es t RCTABERI0&98at i ons
Et OAc = ethyl acetate; MeOH = nmethanol, DMF = N, N-dinethyl formam de; |PA
= isopropyl alcohol; IM5S = industrial nethylated spirits. 25 Internediate
| + -2- 3-Am no- 2, 4-di oxo- 5- phenyl -2, 3, 4, 5-t et rahydr obenzo-

b][1, 4] di azepin- 1- 1 -N-isopropyl-N phenyl acet am de canphorsul fonic acid
sal t

h0) SR U PRt BB TG el bl) SS e @éﬂgﬁ%ﬁé’&n%%h“r%ﬂl Sze"'
- (4. 98g)ra3:@m4@raﬁnm@ (If)eﬁbé Imeteﬁtﬂsr@gm@frﬂananhé%b @%8%%%@98?1@6% e 10

give a solution. The O WO 00/ 68209 PCTI
was hea@ndi m@f@m@wlﬂlﬁﬂ?oﬂmre&m te exigwes ¥ihsihan. b&n epreparethifiomathe added

- foll owe pyri di necar boxal dehyde (0.24g) in toluene
(5m). %ﬁgﬂﬁgﬁ \Zﬁt\%@d IaUt%ed at 70C for 3h and then cooled to 25C over 5h
andb stirred at 25C for 16h. The suspension was chilled to 0-5C for 1.5h.

The 5 solid was col ] ected b{ filtration washing with
t ol uendspeyanaeachferawlq pi! )nqylbmp)urchasqd agpiapaved by the réadion ef thed t he

30% Sopr SR A 660 Eneedri i GRR PR a Do Sistm

x4. 6nmas dnetI'EﬂMrlfealqmdmd@ i zolities of rﬁdrmmaltevz) JeRRY QiréFQred‘lQJydegreeS
C. Detection: I njection volune: 10 npl e sol uti on:

mg/ m ; EERHIENt G tée%or"?éﬁpaﬁgng AMBhoY!) V‘?‘@"’/&@T@@Dﬁhé"mld@éﬁ‘@ e %@Iuﬂabbns' wer e
PPCt SRR Sinalh R, BRERERE oo e 5 LA iheTER e S TR OO
det ect 1.0800 15 (LoA®EATBAIR R réom temperature). The optionally substituted pheny!
carbamates of Formula (V) can be prepared by the reaction of the corresponding
amine (V) with the optionally substituted phenyl chloroformate in the presence of
a base {pyridine, triethylamine) in a suitable solvent (dichloromethane) and at a
15 temperature of 0 - 50° C. The amines of formula (VI) are either known

compounds and can be prepared by procedures analogous to those used to

prepare the known compounds.

The foliowing examples, which are non-limiting, illustrate the invention.

58]

in the Exampies the abbreviations EtOAc = ethyl acetate; MeOH = methanol,
DMF = N, N-dimethylformamide; IPA = isopropyl alcohol; IMS = industrial
methylated spirits.

25 Intermediate 1

($)-2-(3-Amino-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydrobenzo-[b][1,4]diazepin-
1-yI)-N-isopropyl-N-phenylacetamide camphorsulfonic acid salt
(+/-)-2-(3-Amino-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydrobenzo-[b][1,4]diazepin-1-
yl}-N-isopropyl-N-phenylacetamide (10g) and R-camphorsuifonic acid (4.98g)

30 were stirred in tetrahydrofuran (35ml) and toluene (65ml) to give a solution. The




3-Nitrobenzoic acid t-butyl ester Potassiumt-butoxide (3.82Q9) S gﬁdﬁ@ to
a solution of 3 nitrobenzoyl chloride (5.00g) in anhydrous tet ﬂ 3
(70 m) awmdowtizeg ed under nitrogen for 2 hrs. The reactiop M&ﬁ
concentrated in vacuo and partitioned between 20 dlchloroneF ane. ang mater
After separating the phases, the aqueolid layer is back-extracted with
ethyl acetate. The organic | ayers were conbi ned, dried over anhydrous
magnesi um sul fate, filtered and then concentrated in vacuo. The crude
product was purified on flash grade silica gel using 0-5% gradi ent of ethyl
acetate in n-hexane. Fractions containing the product were conbi ned, 25
concent r a®|e1<ti0h was bastedated? Qe wittrfoadation ef a%@pe‘h@ﬁ:‘m ”W@te? éGWrﬁl? n.{éé'?

title co nfda n_ oil 82g). 1 H NWR (300 MHz,

9H); 7.62 ? 030‘7’9% f&?futw@ 96 %Pﬁﬂd'Oﬁ?aF@Hraldshwe8(58249]rnm 1ﬂd)uerl6

d t

(), buerhf TR ok Stk o A0S MR ENEDSorg fh baialorester O
bal | 5 U on Cor banCL L0 1h.00 0 30 o et Er e lod KO- SO IOl Atk e

hydr Bgensqli W2 M?F%O%fm@‘tfét'ﬂ”éﬂa%@ Féldpiushefiestaty drofdea (4- b ).
ZP[OE%.@?ﬁﬁ%@L}’%ﬁ A RoriofRid Ind Mle Offip o L b hFlls: ol R0l 11
corrpoundcﬁsomatqwapl’gmanaly(s$ 2llg1)ent J&@%l\ﬁp('c&@ﬂ)%@hol CIES/oa)ieétanel+ Poss 9H);
328, 0 oDt aming) alymn: phampd it tanalk Abh Riow date: Tmimindte:
3-1 socyanemperanie 4 ddgrediity! mé&ronﬂu@@%%@h%?eéékégéﬁ H}l‘\feruﬁfh@d to a

sol utlon of 3-ami no-benZoic acid t-butyl ester ( ‘am ne
(38123 $amplarsefutiosu 0.1 /ety sampie am JBBOIsopyopyl alcohol, 70% Heptane.

Sample solutions were injected immediately after preparation. Retention times:

(+) enantiomer, 8.2 minutes. The unwanted (-) Enantiomer (12.7minutes) was
below limits of detection.

15 Intermediate 2

3-Nitrobenzoic acid t-butyl ester

Potassium t-butoxide (3.82¢g) was added to a solution of 3 nitrobenzoyl chloride
(5.00g) in anhydrous tetrahydrofuran (70 ml) and stirred under nitrogen for 2 hrs.
The reaction mixture was concentrated in vacuo and partitioned between
20 dichloromethane and water. After separating the phases, the aqueous layer is
back-extracted with ethyl acetate. The organic layers were combined, dried over
anhydrous magnesium sulfate, filtered and then concentrated in vacuo. The
crude product was purified on flash grade silica gel using 0-5% gradient of ethyl
acetate in n-hexane. Fractions containing the product were combined,

25 concentrated in vacuo, and then dried under high vacuum to provide the title
compound as an oil (3.82g). 'H NMR (300 MHz, CDCI3) 8§ = 1.63 (s, 9H); 7.62 {t,
J=7.9 Hz, 1H); 8.29-8.41 (m, 2H); 8.78-8.80 (m, 1H). MS (Ch)y: [M+H}* = 224,

Intermediate 3

30 3-Amino-benzoic acid t-buty! ester




-at 0-5 C. The reaction m xture was stirred at 0-5 C for 2h, theg 1y, 2
concentrated in 15 vacuo to a white solid. The crude product wa @I'\g’ri g@
i n hexanewQ90@s20b), filtered, and the filtrate was conceng,&q\}ﬁ,gwjéﬁs:yacuo
‘to afford the title conmpound as an oil (21.54 g, 71.6% . The crude

i socyanate was used without further pd@ification. 1H NVR (300 MHz, CDCl 3)
8= 1.59 (s, 9H); 7.23 (bd, J=7.8 Hz, 1H); 7.36 (t, J=7.8 Hz, 1 H); 7.69
(bs, 1 H; 7.81 (d, J=7.8 Hz, 1 H). 4J Internediate 5} 3- 3- 1-

| sopropyl - phenyl - car banoyl net hyl -2, 4-di oxo-5- hen |-2, 3, 4, 5-

tetrahydro-1 Hbenzo[b] [ 1, 4] diazeine-3-yl] -ureido} benzoic acid t-butyl
ester ~ MA ReWtianzy I-niter-heazaic ecid t-b@l 88g) (IAIgkinwbsorde etharivl 256 hiyt i on

f 3-1 ; ic .acid t-butyl 21.549) | hyd
of 2| socyavechengicy Aol il ester (31 sao) i anryroue
the reactdt@sphstisHdrdde fcﬁ%ﬂptré Haartégtcﬁ, h Tﬁ%’féé‘étf‘on"‘ﬁl?xt@{?'r%%ﬁw%%e%t or

~anbi ent tenperature overnight. The reaction mXxture was p
(3000 ni yhicsighf Bcratl of wintomasebisl eaRieaso |then wasicentrbret #O0vBYLAS il b1 ati on

S A e B B B Bl o
65-019) . LU Lth i i i on.
cor ot o3y St fEPReler RSBk COLab <o (o Sk Gre o,
ate 1 i ot & Temperatale A0 Sedrben 1 Bh B P (BB T

| nj ecti ofivwplitire1940ul; Sanple solution: 0.1 ng/m sanple in 30% I sopropyl
al cohol, 70% Heptane. Sanple solutions were injected inmmediately after
preparation. Retention tines: (+) enantioner: 15.6 m nutes. The unwanted
(-) 1@nant i QR qikds343 M nutes) was below the limts of detection. 10 Method
B

3-Isocyano-benzoic acid t-butyl ester

Triphosgene (13.428g) was added to a solution of 3-amino-benzoic acid t-butyl
ester (26.50g) and triethylamine {38.23mi) in anhydrous tetrahydrofuran (600 ml)
at 0-5 °C. The reaction mixture was stirred at 0-5 °C for 2h, then concentrated in
15 vacuo to a white solid. The crude product was slurried in hexane (500 ml),

fitered, and the filtrate was concentrated in vacuo to afford the title compound as

an oil (21.54 g, 71.6%). The crude isocyanate was used without further
purification. "H NMR (300 MHz, CDCl3) 8= 1.59 (s, 9H); 7.23 (bd, J=7.8 Hz, 1H):
7.36 (t, J=7.8 Hz, 1H); 7.69 (bs, 1H); 7.81 (d, J=7.8 Hz, 1H).

<
Intermediate 5
(+)3-{3-[1-(lsopropyl-phenyl-carbamoylmethyl)-Z,4-dioxo-5-phenyl-2,3,4,5-
tetrahydro-1 H-benzo[b][1,4]diazepine-3-yl]-ureido} benzoic acid t-butyl ester
Method A

25 Intermediate (I; 66.30g) was slowly added to a solution of 3-Isocyano-benzoic

acid t-butyl ester (21.54g) in anhydrous tetrahydrofuran (750 mi). Triethylamine
(13.70ml} was added dropwise to the reaction mixture. The resulting reaction
mixture was stirred at ambient temperature overnight. The reaction mixture was
poured into water (3000 ml) to afford a white solid. The solid was collected by
30 filtration washing with water (3 X 500 ml). Drying by vacuum filtration yielded the



To a suspension of carbonyl diimdazole (13.2g) in dichloronet hjfﬁ &ﬁ@r@lﬂha
stirring at 20C was added dropw se a sol ution of 3-Am no-benzoi C

t-butyl WW&04820915. 8g) in dichl oromet hane (40ml) over 30 mMpEHEPIIARIg
resulting solution was stirred at 20C for 1 hour. To this solution was
added a solution of Internediate 1 15 {%0g) in dichl oromet hane (130ml) over
5 mnutes. The reaction was quenched by addition of water (200nl) and
stirred for 10 m nutes. The phases were separated and the organic phase
washed with water. The organi c phase was concentrated at atnospheric
pressure and 100m di chl oronet hane was renoved by distillation. t-Butyl
met hyl el COMPTURAL) aswes whdaesPghtba.0eg ) Xther erudestitld icompduodenas gigedat 20

20C. " The, spkLid ] filtrati d washed with t-Butyl nmethyl
cther (OB Wher UG ERMORY Lo ORISRy Cha Aok Alone colamid o a
whi te sod0%isdptdgyl Akoomel,) 70VNtHesstBAE ak €0 §52H @e%ﬁﬁﬂ(rlggg) Column; 2

2-[ (benzyloxy)irninoJrnalonate D -ethyl ketonal onate was addegcrgt 20C

to a sti¥t-BEBushehbiraipaki AD: Flewizatgiytmbirmynate; Tenfietalos: 40 dBdEee5aON )

contai ni . L dj p reacti.on,v heated .at 75C for 4hr. The

r eac ionﬂ%@é}ab}"&ﬁz %ng 'séq’%ég%%svoq*@%\@&‘ﬂg?@é?ﬁ?é&d‘g@ﬁ“ r Begimksanple

resi due inass0dar tdpropyed aluzineee 708k OMeptihd S iMdicaRiINRING! m(eggm)e %gld the
organi c | ayer separated, washed with water WO 00/68209 15 O 5 3
PCTI Epwmég@ﬁf?'iﬁﬂﬁt)méﬁé@rqrbd Retentiog Sores:Sot)vemantiomer: épmirattesl t o

[ th j : . il 9% h %/
Pesi dual | CAEETER penanionat(13% RifiReRrbaRIp Gt e it detecion r
(300MHz, CDCI3) 7.4 (m 5H), 5.35 (s, 2H), 4.35 (m 4H), 1.3 (m 6H).

I nt1e6 rreokingh?oJBZ [ (benzyl oxy)i m no] mal oni ¢ aci d

To a suspension of carbonyl diimidazole (13.2g) in dichloromethane (55ml}
stirring at 20°C was added dropwise a solution of 3-Amino-benzoic acid t-butyl
ester (15.8g} in dichloromethane (40ml) over 30 mins. The resulting solution was
stirred at 20°C for 1 hour. To this solution was added a solution of Intermediate 1
15 (50g) in dichloromethane (130ml) over 5 minutes. The reaction was quenched by
addition of water (200ml) and stirred for 10 minutes. The phases were separated
and the organic phase washed with water. The organic phase was concentrated
at atmospheric pressure and 100ml dichloromethane was removed by distillation.
t-Butyl methyl ether (700ml) was added and the mixture was stirred overnight at
20 20°C. The solid was coliected by filtration and washed with -Butyl methyl ether

(100ml) and dried in vacuo at 45°C to provide the title compound as a white solid
(42g, 63mmiol).

Intermediate 6

25 Diethyl 2-I(benzyloxy)imino]malonate

Di-ethylketomalonate (60g) was added at 20°C to a stirred suspension of O-
benzylhydroxylamine (57.8g) in IMS (500ml) containing pyndine (30ml). The
reaction was heated at 75°C for dhr. The reaction was cooled and solvents
removed under reduced pressure. The residue was partitioned between EtOAc

30 (500ml) and water (300ml) and the organic layer separated, washed with water



~To a solution of Internmediate 6 (40g) in MeOH (80m ) was added 2M NaOH 10
(200nl) over 20 mns. The reaction was stirred at roomterrperatﬂnﬁeNf]?erMr
MeOH waswoannsmd under reduced pressure and the residual SQtyEPRRINGS
acidified to pH 2 by dropw se addition of conc. HC (--30ml) whlle cool i ng
to maintain the tenperature below 358> A thick white slurry was formed
which was diluted with water (50nl) to aid nobility. The solids were
collected by filtration, 15 washed with chilled water (25ml) and dried in
vacuo at 55C to give the title conpound as a white solid (17g) found to
contain ca.10%Vv w residual inorganic salts. Corrected yield -- 45% h. Used
Wi t hout(a‘ﬁﬂfﬂfhe&iﬂfblﬂﬂefﬁ oael digSO.H R/raoOMere d¥2@brated fangidthe Stitfe (S,

. 2H) 2 1 r.medi

2-[-3- [%@R&Lﬂg% PHi AS]3 solpurss Rb(IAVaHY| c2 3% w6 residvanitd Ac) whidh 5-
benzod|@égms@dl\),n%dtsgﬁﬁ@,qyunﬂg-a%ﬁnyl acetam de Oxalyl chloride (38.3g) was
added dropwi se (-1 hr) a stirred suspension of 25 Internediate 7 (40g,
corrected for salt content to 31.4g) in EtOAc (200m) containing DW

8t I oA 0 S Bl ko e

yel l ow solution. The solution was added (-5mins) to a stirred slurry of N

[ sopropyl N- phenyl 2- (2- phenyl am nophenyl am no) - acet anmi de (50g) in Et OAc 30
(120nt) EEEIT.BQ@IHW e mxture was warnmed to 60C and a dark purple solution

f or med. was renoved by atnospheric distillation.

| PA O 6 *PCTI EP00103982 (120nml) and water (40m)

?’Séﬁn?d”?%A@?’ﬂJéﬁ*’f°2”A§%?3?té?oKﬁ 9, MO oA adBeE AT NERH o
sol & ent(2@Qentyioyer 120 minsit '[Im)rlr@ctldrhwaseamtredratnnmrtem;mamelf@d2113 25
MeOH was removed under reduced pressure and the residual solution was
acidified to pH 2 by dropwise addition of conc.HCI (~30ml) while cooling to
maintain the temperature below 35°C. A thick white slurry was formed which was
diluted with water (50ml) to aid mobility. The solids were collected by filtration,
15  washed with chilled water (25ml) and dried in vacuo at 55°C to give the title
compound as a white solid (17g) found to contain ca.10%w/w residual inorganic

salts. Corrected yield ~ 45%th. Used without further purification.

TH NMR (300MHz, D20} 7.4 (m, 5H), 5.2 (s, 2H)

b

Intermediate 8

2-[-3-[(Benzyloxy}imino]-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1H-1,5-
benzodiazepinyl)-N-isopropyl-N-phenylacetamide
Oxalyl chloride (38.3g) was added dropwise (~1hr) to a stirred suspension of
25 intermediate 7 (40g, corrected for salt content to 31.4g) in EtOAc (200mi)
containing DMF (0.5ml, 5 mol%). The mixture was stirred at 25°C for 0.5 hour
then filtered through a pad of Dicalite, washing with EtOAc (40ml) to give a clear
yellow soiution. The solution was added (~5mins) to a stirred slurry of N-
isopropyl-N-phenyl—2-(2-phenylaminophenylamino)-acetamide (50g) in EtOAc
30 (120mi) at 25°C. The mixture was warmed to 60°C and a dark purple solution

formed. After 1hr, EtOAc (200m!) was removed by atmospheric distillation. IPA



C over 1.5hr and the solids collected by filtration. The solids r d
with 5 IPA (2 x 120 m), water (1 x 120mL) and finally |PA agai rnwﬁlﬁw?’?ﬁlﬁi)-
then dri ggh hkszdeacua at 55C to give the title conpound as a sal non pink
powder (56. 69) 1 H NMR (300MHz, CDC13) 2:1 mixture of |soﬁg@9%®ﬁ¥’the
oxinme 7.6-6.95 (m 18H), 6.9 (t 1H), %3 (m 2H), 4.95 (m H), 4.65 (d,
0.33H), 4.4 (d, 0.67H), 4.1 10 (d, 0.67H), 4.0 (d, 0.33H), 0.95 (m 6H)
Internmediate 9

(+_)2-(3-Am no- 2, 4-di oxo- 5- phenyl - 2, 3, 4, 5-t et rahydr obenzo-[ b] [ 1, 4] di azepen-
1- f -Nisoro I-N hen |acetam de 15 To a stirred suspension of

| nt er medi 82@mB dr@0Watdt 4@ and water

(3n) s el dreey gd/g T e y\g%ﬁﬁd 8%2@%&%@3"'% oD B RE o

under a MAreogRikenl %pﬁeﬂ%a@%ﬂ@?m@mtghumiﬁhewbﬁé addRACkh@Na MutheF e was °
The catal yst was washed

filtered a r enp catal yst.

with hot bﬁé‘%%@ﬁ%’%gm’aﬁ 'gtgtﬁgoouﬁ'ﬁé"ﬁi IW%f%%Ptf\ﬂQrfélX@Uﬁd@ﬁ caoled toZ5 under
reduced PCesgdrestiatd Yise &8

Exanpl e |1 _Chromat ogr aphi c Riqséobﬁitl%g%@o ngtrll oma\ré‘(gécﬁi)'5 %ﬁ Saeég“)"”l
ro | dhen!FA ddrobti Mihevater (1 z, Y@Qinl¢md5meEl|y IPA 25aid,(3 x 4015ﬂ)tf?fern3<ﬂhed in
dro- 1H b urei,do benzoic acid. Racem c
3-{3-[1- ég%rgtog%# thgﬂ‘?‘?k %SEB&HEH 35 § salmEny PEkRENGRTSHI6D), 3, 4, 5-
tetrahydro- 1H benzo[ b] [ 1, 4] di azepi ne- 3-yi ] -urei do} benzoic acid was
prepared as described for exar’%)l e 7in US Patent No. 5,646,140 and
resol ved'ByNMR (300MHZ, €REdER: 1 ruxtioe IO(ﬁ\iwi;cngeitsoammti thesoxime23®-6.9% Qn
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Intermediate 9

(i)-2-(3-Amino-2,4-diox0-5-phenyl-2,3,4,5-tetrahydrobenzo-[b][‘l ,4]diazepen-
1-yl)-N-isopropyl-N-phenylacetamide

15 To a stirred suspension of intermediate 8 (3g) and ammonium formate (2.08g) in
IMS (30ml) and water (3ml) was added 5% Pd/C (50% wiw water) (0.25g). The
mixture was heated under a nitrogen atmosphere at 60°C overnight. The hot
reaction mixture was filtered through Dicalite to remove the catalyst. The catalyst
was washed with hot IMS (60ml) and filtered. The filtrates were concentrated

20 under reduced pressure to give the title compound as a white solid (2.34g).

Example 1

Chromatographic Resolution of Enantiomers

{(+) and (-)-3-{3-[1-{Isopropyl-phenyl-carbamoylmethyl)-2,4—dioxo-5-phenyl-
25 2,3,4,5-tetrahydro-1H-benzo[b][1,4]diazepine-3-yl]-ureido} benzoic acid.
Racemic 3—{3—[1-(Isopropyl-pheny}-carbamoylmethyl)-2,4-dioxo—5-phenyl-2,3,4,5—
tetrahydro-1H-benzo[b][1,4]diazepine-S-yl]-ureido} benzoic acid was prepared as
described for example 7 in U.S. Patent No. 5,646,140 and resolved by chiral
HPLC under the following conditions: a 250 x 4.0 pm (id) column, Sum Diacel
30 Chiracel OD-R; the eluent was 80:20:0.1:1, 80 parts acetonitrile, 20 parts water,

0.1 part triethylamine, and 1 part acetic acid: the UV detection wavelength was




230nm the tenperature was anbient; the flowrate was 1 m/mn; Uabnrgm\ﬂzg
I njection volunme was 20ul. Under these conditions the (+) enantiYo 03

- retenti oWQe0¥@82¢ 6.50 nmnutes and the (-) isoner had a retEnmEP@P3dszne of

3.89 mnutes. 5 Example 2 (+)-3-{3-[| .- Isoro |- hen |I-carbanmo |Ineth |
-2,4-di oxo-5-hen 1-2,3,4,5- tetrah dr d/I H benzo b 1,4 diaze ine-3- |

-urei do benzoic acid Met hod A 10

(+)-3-43-[1-(isopropyl - phenyl - car banmoyl meth yl) -2, 4-di oxo- 5- phenyl -2, 3, 4, 5-
tetrahydro-1 H benzo[b][1, 4] di azepi ne-3-yl]-ureidol benzoic acid t-butyl
ester (Internediate 5: 65.01g) was stirred in 4N hydrochloric acid in

di oxane 43Bonnithe dempafaiusat Wéﬁp@ﬂétamt.ethe)rﬂoah ratthavasedatlinoin; rénd the was

o ar Tor st yBEET AR 3k SunBRY 1be8R RcliReR toe B eemfpriv edtaon anc
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acetone (250 m) and water (275 m) was ‘added until e solution becane
cl oudy. "Addites-onal acetone (40 nl) was added and the solution was heated
untid a clear solution was obtained. The solution was set aside and

all owed to cool. The resulting white solid was collected by filtration
washed \Eimw gr (3 X 100 nl) and dried under house vacuum (20-25 in Hg)

at 40- 0_provide the t|tIe corrpound as a vvhlte SO|Id (40. 4969)
Anal yze"' Se{3-Fhitispprop 1yl-e2 A D W Sty c@ 2phid

resol ut iy | | [ etone) [a] D =
+84. 3. NIVIR i y . : ——b. 97 (d, J=7.2
Hz 3H) Métl'ildi‘:!@d J 167Hz 25 1H) 448(d J 167Hz 1H) 4.78 (m

2. (4 =7 bd, J=8.1 Hz,
|4)0 7 (22 735t @ﬁ?prpgybrph%n:d@a(lgams?thyethgl)%ﬂsoxwﬂﬁenylﬁ 371(35(5 1 H. M

D Sy e
aci d (!ntermedlate 5: 65.01g) was stirred in 4N hydrochlonc acud in dioxane (280 mi) at
ambient temperature for 6h. The reaction mixture was concentrated in vacuo and
the resulting solid/oil was triturated in water to afford a white solid. The white
15 solid was collected by filtration and washed with water (2 X 500 ml). The crude
product was dissolved in hot acetone (250 ml) and water (275 ml) was added
unti! the solution became cloudy. Additiona!l acetone (40 ml) was added and the
solution was heated until a clear solution was obtained. The solution was set
aside and allowed to cool. The resulting white solid was collected by fitration
washed with water (3 X 100 ml) and dried under house vacuum {20-25 in Hg) at

40-50 °C to provide the title compound as a white solid (40.496g). Analyzed for

purity by chiral chromatography (see chromatographic resolution protocol).
Optical rotation (0.712g in 100mL acetone) [o]p = +84.3. 'H NMR (300 MHz,
DMSO) &= 0.95 (d, J=7.5 Hz, 3H); 0.97 (d, J=7.2 Hz, 3H); 4.18 (d, J=16.7 Hz,

25 1H). 4.48 (d, J=16.7 Hz, 1H); 4.78 (m, 1H); 5.02 (d, J=7.8 Hz, 1H); .91 (d, J=7.8
Hz, 1H); 6.95 (bd, J=8.1 Hz, 1H); 7.22-7.57 {m, 19H); 8.00 (s, 1H); 9.34 (s, 1H);
12.78 (s, 1H). MS (ES): [M+1] = 606.1; [M+Na] = 628.1; [M-1] = 604.1.

Method B
30 Intermediate 5 (5g,) was added to a mixture of acetone (15ml) and formic acid

(25ml) at room temperature and the resulting suspension was heated to 55°C



(25nl) at roomtenperature and the resulting suspensi on was heﬁ\,éd to
WO 00/ 68209 0 6 NOV 2003 PCT/ EPO0/ 03982 18 and stirred for NGV (
was addeWwalooqszése to the solution ensuring the contents f,@ﬁgﬁ 66345
kept above 50C. The resultant slurry was stirred at 55C for [ofe]e) ed to
roomtenperature and stirred overni ghtt8 The slurry was flltered and washed
wth water (3x25m ). The residue was added to IM5 (50m) 5 and the slurry
was heated to 45C and stirred overnight. The slurry was cooled to room
tenperature, filtered and the danp cake was dried in vacuo at 55C to the
title conpound as a white solid (3.40g). Chiral chromatographic analysis
showed Bhltstirtex! for i r Athter (30l wols ddtod Rphiigeto #t §LIGH BAdUAndha the
unwanted (-) enantioner. Pharnmacy Exanples Oal solution
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Irrigationg.s. to 20mL 25 The active ngredl en
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produce, the oral suspension. 30 Tabl ets
to room temperature, fillered and the damp cake was dried in vacuo at 55°C to

the title compound as a white solid (3.40g).

Chiral chromatographic analysis showed that the required product of the reaction
10 contained 0.7% of the unwanted (-) enantiomer.

Pharmacy Examples
Oral solution

Active ingredient 0.5-l800 mg
15 Polyethylene glycol 400 NF q.s. to 50 mi

The active ingredient is suspended in Polyethylene glycol 400 and is then
dissolved by sonication to produce the oral solution.

20  Oral suspension

Active ingredient 0.5-80 mg

Polysorbate 80 NF (Tween 80) 0.02 ml

Sterile Water for irrigation g.s. to 20ml
25 The active ingredient is added to a 0.1% (v/v) Tween 80 solution (20 ml) and

the mixture is then sonicated or shaken to produce the oral suspension,

Tablets
a. Active ingredient 6mg
30 Lactose anhydrous USP 136.2mg
Sodium Starch Glycolate USP/NF 6mg
Stearic Acid USP/NF 1.5mg

Colloidal Silicon Dioxide USP/NF 0.3mg



Active ingredienténg a. Lactose anhydrous USP136.2ng Sodi um Starﬁ)lh 03
A ycolate USP/NF 6ng Stearic Acid USP/NFl1l.5ng Colloidal Silico MQYC@

- USPI NFO. 3§ @/68200v 2003 WD 00/ 68209 PCT/ EP00/ 03982 19 Conpressi@nzvei ght
150nmg The active ingredient, |actose, gd sodi um starch glycol ate are

sieved through a 590 mcron sieve and'Blended in a suitable m xer. Stearic
acid (screened through 5 a 250 mcron sieve) and colloidal silicon dioxide
are added to and blended with the active blend. The blend is conpressed
into tabl ets using suitable punches. 4 r) b. Active ingredient 6ng

M crocrystalline cellul ose USP/NF 136.5ng Crospovi done USP/ NF 6ng

Magnesi um st earate USP/ NF 1. Sbgmpleasureagigi Wei ght 150ng T%Oﬁﬁ/i ve
~ingredient, mcrocrystallline cellulose and crospovidone are sieved 15

t hr ough a 590 micron sieve and blended in a suitable blender. The magnesi um

st ear at e Thg antivedneredierts batsisea a8 Goditon aarsheypdolardsral &ﬁé‘@@@t%hﬁh the

active t ress i.nto bl ets usi
SUi tg\bl eg%ggﬁg{&_m%ggg%ld tﬂglgdé)& g sutabI2MRELE? §Peanc acné ? screened through
a 250 micron sieve) and colloidal silicon dioxide are added to and blended with

the active blend. The blend is compressed into tablets using suitable punches.

b. Active ingredient 6mg
Microcrystaliine cellulose USP/NF 136.5mg

‘N Crospovidone USP/NF 6mg
Magnesium stearate USP/NF 1.5mg

Compression weight 150mg

The active ingredient, microcrystallline cellulose and crospovidone are sieved

15 through a 580 micron sieve and blended in a suitable blender. The magnesium
stearate is screened (through a 250 micron sieve) and blended with the active
blend. The resultant blend is compressed into tablets using suitable tablet
punches.

20 Capsules

a. Active ingredient Bmg
Microcrystalline cellulose USP/NF 128.25mg
Sodium starch glycolate USP/NF 15mg
25 Magnesium stearate USP 0.75mg
Fill weight 150mg

The active ingredient, microcrystalline cellulose, and sodium starch glycolate are
screened through a 580 micron mesh sieve, blended together and lubricated with

30 magnesium stearate, that has been screened through a 250 micron sieve. The
blend is filled into capsules of a suitable size.

b. Active ingredient 6mg
Lactose monohydrate USP 130.5mg
35 Povidone USP 6mg



1555

25 Capsul es Active ingredient6ng a. Mcrocrystalline cellul ose ’
USP/ NF128. 25ng Sodi um starch gl ycol ate USP/ NF15mg Magnesi um st eQ6aNOV 2003
| USPO. 75 i i ght 150ng The active ingredient, mcrocrystalline
~ cellul orsrgyggéﬁ%gzé%di um starch glycolate are screened throufhVEPEYSB9 cron
| mesh sieve, blended together and |ubrisgpted with 30 nagnesi um stearate,
t hat has been screened through a 250 mcron sieve. The blend is filled
into capsules of a suitable size. 35 b. Active ingredient 6ng Lactose
nonohydrate USP 130.5ng Povidone USP 6ng 0 6 NOV 2003 WD 00/ 68209
PCT/ EPOO/ 03982 20 Crospovi done NF6ng Magnesi um stearatel. 5ng Fill
wei ght 150ng 5 The active ingredient and | actose are bl ended together and
granul ated with a solution of PoWraspevidam@NRet nass is dridimand nill ed.
The magnesium stearate and Crospaydgiigudistesqrateened throughls 50 mcron -
sieve and bl ended with the granul The resultant blend is fI’ dinto
hard gel atin capsul es of a sui tabIFgE WEPIE! 10 Bl OLOG CAL ASSHENg

5 The active ingredient and lactose are blended together and granulated with a
solution of Povidone. The wet mass is dried and milled. The magnesium stearate
and Crospovidone are screened through a 250 micron sieve and blended with the
granule. The resultant blend is filled into hard geiatin capsutes of a suitable size.

10
BIOLOGICAL ASSAYS
The (+) and (-}-enantiomers and the racemic mixture were characterized in the

following assays. The results of these assays are summarized in the table below.

15  Guinea Pig Gallbladder Tissue Preparation. Gallbladders were removed from
male Hartley guinea pigs sacrificed with CO2 atmosphere. The isolated
gallbladders were cleaned of adherent connective tissue and cut into two rings
from each animal (2-4 mm in length). The rings were suspended in organ
chambers containing a physiological salt solution (118.4 mM NaCl, 4.7 mM KCi,

20 1.2 mM MgSO04, 2.5 mM CaCiz, 1.2 mM KH2PO3, 25 mM NaHCO3 , 11.1 mM
dextrose). The bathing solution was maintained at 37°C and aerated with 95%
02/5% CO2 to maintain pH = 7.4. Tissues were connected via gold chains and
stainless steel mounting wires to isometric force displacement transducers
(Grass, Model FT03 D). Responses were then recorded on a polygraph (Grass,

25 Model 7E). One tissue from each animal served as a time/solvent control and did
not receive test compound. Rings were gradually stretched (over a 120-min.
period) to a basal resting tension of 1 gm which was maintained throughout the

experiment. During the basal tension adjustment period, the rings were exposed
to acetylcholine (10-6 M) four times to verify tissue contractility. The tissues were

30 then exposed to a submaximal dose of sulfated CCK-8 (Sigma. 3 X 10-9 M).
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of activity were
for the human CCK-A18 or cck-B19 receptors were ligated into pcDNA1-Neo

vector from Invitrogen Corp (San Diego, CA) for direct transfection. DNA was
15 prepared by the alkaline lysis method and transfected into CHO-K1 cells (ATCC,
Rockville, MD) using the Lipofectin reagent24 (Gibco BRL, Gaithersberg, MD).
Stable transfectants were initially selected by the use of Geneticin (Gibco BRL)
and receptor bearing resistant cells were enriched by fluorescence-activated cell
sorting based on binding of Fluorescein-Gly-[{Nle28,31]-CCK-8. Cional lines

20  were subsequently established by the fimiting dilution method.

Cell Membrane Preparation. CHO-K1 cells stably transfected with human
CCK-A or CCK-B receptor cDNA were grown at 370C under a humidified
atmosphere (95% 02/5% CO2) in Ham's F12 medium supplemented with 5%
25 heat inactivated fetal bovine serum. The cells were passaged twice weekly and
grown to a density of 2-4 million cells/mL. The cells were collected by
centrifugation (600 X g, 15 min, 49C) and resuspended in buffer (20 mL, pH 7.4}
containing TrisHCI (25 mM), EDTA (5 mM), EGTA (5 mM), phenyl sulfony!
fluoride (0.1 mM) and soybean trypsin inhibitor (100 ug/mL). Cells were

30 disrupted with a motorized glass teflon homogenizer (25 strokes) and the
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bovi ne serum al bumi n as standard
HEPES (20 mM), NaCl (118 mM) KCI (5 mM}, MgCI2 (5 mM) and EGTA (1 mM),

Nonspecific binding was determined with MK-32920 (10 uM, CCK-A) or L-
365,26021 (10 uM, CCK-B). Test compounds were dissolved in DMSO at a
stock concentration of 100 times the final assay concentration and diluted to
15 appropriate concentrations with binding buffer. Binding assays were performed
in triplicate using 96-well plates to which the following were added sequentially:
test compound (25 plL), 1251-Bolton Hunter CCK-8 (25 pL), buffer (pH 7.4, 150
ul) and receptor preparation (50 pul). The final concentration of DMSO was 1%
in all assay wells. After 3 hours at 30°C, the incubation was terminated by rapid
20  filtration of the mixture onto glass filters (Whatman GF/B) with subsequent

washing to remove unbound ligand. Bound radioactivity was quantified by

gamma counting.

Intracellular Calcium Measurements: CHO-K1 cells stably transfected with

25  hCCK-A or hCCK-B receptors were grown on glass coverslips to 75-90%
confluency. The cells were loaded for 50 minutes in serum-free culture medium
containing 5 mM FURA2-AM and 2.5 mM probenecid. A JASCO CAF-102
calcium analyzer was used to measure changes in intracellular calcium

concentration by standard ratiometric technigues using excitation wavelengths of
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Anorexia Assays: Male Long-Evans rats (225-300 g) were conditioned for two
weeks to consume a palatable liquid diet (Bio-Serve F1657, Frenchtown, NJ)
after a 2 hr fast. On pretreatment day, rats were fasted (100 min) and injected IP

15 with drug vehicle (propylene glycol, PG, 1 mL/kg) and an oral preload of saline
(0.9% NaCl, 8 mL/kg). Liquid diet access was provided 20 min later and
consumption was measured at 30, 80 and 180 min. To qualify for the drug
treatment study, rats had to consume at least 8 mt of liquid diet within the first 30
minutes on the pretreatment day. The next day, following the 100 min
deprivation, rats (8 - 10 animals per dose) were treated IP or PO with vehicle
(PG, 1 ml/kg) or various doses (0.01 to 10 umol/kg) of test compound dissolved
in PG (1 ml/kg), immediately followed by the saline oral preload. Food access
was again provided 20 min later and food intake was measured at 30, 90 and 180
min. All food intake data were normalized for each rat to the respective values
25 from the pretreatment day. Potency was determined at 30 min and efficacy at the

30 min, 1 umol/kg dose.

Mouse gallbladder emptying assay: Makovec, F.; Bani, M.; Cereda, R.:

Chiste, R.; Pacini, M. A.; Revel, L.; Rovati, L. C. Antispasmodic Activity on the
30 Gallbladder of the Mouse of CR1409 (Lorglumide), a Potent Antagonist of
Peripheral Chlolecystokinin. Pharmacol. Res. Commun. 1987, 19, 41-51.
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100 m nsﬁ%%garsiévﬁgt Pf)ﬁfd?gfgh(gp-ﬁf{)qgém mal é’ S%grg‘ldg%g)%é/{anr'e %Iroé)zﬂ?)gdﬁm “or PO
with veltanmon P8, 880:8EY Y Correlaticnobstwiesewal Ornuglatsorpfion i hiik@nsohnd est

co und dissalved in PG (1 mkqg). imediately followed by the saline oral
pr gl%gad%ppgi%fﬂa r&'@s%erm\ﬁﬁg'igﬁgpﬁéﬁ%'@@%%ﬁ%aﬁi'ﬁte’lsﬁf‘%lre@m?m@bﬂ:ﬁﬁ@gé was
rreasured_;eﬂg)ﬁo, 90 and 180 mn. Al food intake data were nornalized for
each rat to the respective values 25 fromthe pretreatnent day. Potency was
determined at 30 mn and efficacy at the 30 min, 1 nol/kg dose. Muse

gal | bl adder enptying assay: Mkovec, F.; Bani, M; Cereda, R; Chiste, R;
Pacini, M A ; Revel, L.; Rovati, L. C. Antispasnodic Activity on the 30

Gal | bl adder of the Muse of CR1409 (Lorglum de), a Potent Antagonist of

Peri pheral Chl ol ecystokinin. Pharmacol. Res. Commun. 1987, 19, 41-51. 0 6
NOV 2003 WO 00/ 68209 PCT/ EPOQO 03982 24 PApp val ues: A neasurenent of
intestinal perneation determned using the in vitro assay of Artursson P.
and Karlson J. 1991, Biochem Biophys Res.



Common. 175, 880-885 (Correl ation between oral drug absorption i@ hmnmﬂgnd
5 apparent dru E)ermeabi lity co-efficients in human intestinal p@i I I
(CACO 2) WB@P@P. 0 6 NOV 1003 WD 00/ 68209 PCTI EPOQ 03982 ZPET/EP00/03982

Phar macol ogi cal Conpari son of Enantiongl.s & Racemate Assay (+) (-) Racemate
In vitroEnanti oner Enanti omer L GPGB E é (nM 9. 36340 HCCK- A |1 C50

(nM 148191123 HCCK- A EC50 (nM 150 298 252 HCCK-B K; (nM 3.222.310 HCCK-B
EC50( nM Ant agoni st Ant agoni st Ant agoni st Sel ectivity Rati 01468.612.3 PApp (X
10" -msec)1.60.7 in vivo Rat Anc:: a ED50 IP (, -1ol/kg)0.0340.480.06

ED5R PO 1.0l |1 kqg),1. 11 tive2. 0
Pharma Iog:carlaéompanson of Enantiomers & Racemate

. Assay (+) (-) Racemate
Enantiomer | Enantiomer

In vitro
GPGB ECs5 (nM) 9.3 63 40
HCCK-A ICso {nM) 148 191 123
HCCK-A ECs {(nM) 150 1298 252
HCCK-B K, (n\) 3.2 22.3 10
HCCK-B EC.:{nM) Antagonist Antagonist Antagonist
Selectivity Ratio’ 46 8.6 12.3
PApp {x 10™ -misec) | 1.6 0.7
Rat Anc - a
EDso IP ¢« 10l/kg) 0.034 0.48 0.06
EDso PO : nol/kg) 11 Inactive® 2.0
Mouse C ‘Ibladder
Emptyir Assay
EDsy 1P .mol/kg). 0.002 0.012 0.007
EDso PC - umol/kg) 0.007 Inactive? 0.055

1. Selectivity ratio = IC50 (hCCK-A)/Ki (hCCK-B)
5 2. Inactive up to 10 umolikg

3. No significant reduction in feeding observed with doses up to

10umolikg.



Muse G "Ibladder Enptyin Assay ED50 IP . _nol/kg).0.002 [0 0@%0%2@%5
PC A! unoll kg)0.007 [Inactive0.055 1. Selectivity ratio =

(hCCK- B)ywoggszmnact i ve up to 10 noll kg 3. No significant F(Eﬂﬂﬂﬁﬂlrueﬁszl n
feedi ng observed with doses up to 10unol/kg. 0 6 NOV 2003 w o 00/68209
PCTI EP00103982 26 Three unexpected bi odfbgi cal activities distinguish the
(+) enantioner fromthe (-) enantionmer and the racenate. Two of these
activities relate to enhanced CCK-A efficacy, which should inprove the
beneficial activity of this enantionmer. The third relates to the CCK-B
ant agoni st activity of the (+) enantiomer which should prove 5 beneficial
t hr ough Tdeee easngected bidggicahactivijesdimtinjoisbrtheds) eaantibalked froen ehedtent
than the racemate ip.the in vitr o] at ed U|ne gal | bl adder_ test
(" GPGB" )enaﬁﬁerr(ew)a'ﬁmﬁ Talﬁ%'i’at\%asﬂ@?éﬁtth?ﬁ aCtW%f%giﬁgﬁteﬂhme@hG Crabemate °
in the gfiss @\!’Hla'll §F’Q§Iﬁ i i?'ﬁge ﬁéﬁéﬁmé &‘wtg%f‘ﬂ’ﬂ§ 'eﬂﬁgﬁtlorﬂé' th’éﬁtﬁ%sed
potency is e pect ed i cial e at nent al1bla

stasi s aadtesta He Cﬁé"aﬁrmnﬂagoﬁlsmlaeswtyof ther(ef) epaili bm@dd&nch:saeulsi prove

critdcal Wt a | o0ss. Anorectic agents are intended for
chrém cqu'@? Wgr??rﬁHgni({e S %%&Eﬁ‘f?‘% that they 15 possess ninimal risk for
toxicity. The primary tOXI city associated with the use of chol ecystokinin

is concomtant CCK-B receptor agonist activity. Activation of the CCK-B
r ecept orThes(r enantidrpeayeasc faurddldumdiei prieriathed thexiasenaiadnitherieasitd

?gft ric; aﬁa%ds geﬁlg'lgta pcl’é] gaTB%cf“c'ierltéstty("ghecEK Ef‘haen(tﬁ%%g'n B%ep%\)laes g;%ﬁ? 1‘oldpI or ed
more potent than the racemate in the mouse gallbladder emptying assay (oral
10  dosing). This increased potency is expected to be beneficial in the treatment of
gallbladder stasis and in the treatment of obesity, since galibladder stasis is a

critical problem with rapid weight loss.

Anorectic agents are intended for chronic use and thus it is essential that they

15 possess minimal risk for toxicity. The primary toxicity associated with the use of
cholecystokinin is concomitant CCK-B receptor agonist activity. Activation of the
CCK-B receptor is primarily associated with increased anxiety and increased
gastric acid secretion. The utility of CCK-B antagonists have been explored for
both the development of anxiolytic agents and anti-ulcer agents. See, for

20  example, Lowe, J, “"Cholecystokinin-B Receptor Antagonists™ in Exp. Opin. Ther.
Patents, 5(3), pp 231-237 (1995).

The predominant CCK receptor subtype in the rodent pancreas is the CCK-A
subtype and activation of this subtype induces pancreatic hyperstimulation and
25  hypertrophy in rodents. Both of these activities are considered to be undesirable.
Recently, the tissue distribution of CCK receptors in human tissues has been
reported. Surprisingly, the predominate receptor subtype in human pancreas is
the CCK-B receptor subtype. See, for example, Wank, S. A., “Cholecystokinin
Receptors” in American Journal of Physiology - Gastrointestinai & Liver
30 Physiology, 32(5):;, pp G628-G646, (1995). Thus, in humans, activation of the
CCK-B receptor (CCK-B agonist activity) could induce increased anxiety and



both the devel opnent of anxiolytic agents and anti-ul cer agent ﬂ.ﬁm 2@
© 20 exanple, Lowe, J, "Chol ecystokinin-B Receptor Antagonists" in . n.
_Ther. P¥eR0/48208(3) pp 231-237 (1995). The predoni nant CEETIEPOEDiN:
subtype in the rodent pancreas is the CCK-A subtype and activation of this
subt ype i nduces pancreatic hypersti mul%fion and 25 hypertrophy in rodents.
Both of these activities are considered to be undesirable. Recently, the
tissue distribution of CCK receptors in human tissues has been reported.
Surprisingly, the predom nate receptor subtype in human pancreas is the
CCK- B recegt.or S bt%ége\ See, for exanple, Wank, S. A., "Chol ecystokinin
Recept or83siif r SR TbuFharelo /s ApaRaGreatiey ype Glisulalion esid habedrdghyer 30
- Physi ol agiym, !@rﬁ@r'm U 628- G646, (1995). Thus, in humans, activation of
the CCK-B recéptor (CCK-B agonist activity) could induce increased anxiety
and 0 6 NOV 2003 WD 00/68209 27 PCTI EPOQ 03982 gastric acid secretion, as
wel | as panc eatig hygerstirml ation and hypertrophy wth long termuse. In
order td"oREEEA9I8HBPF dRe diskupfueBAesimbie iim vivos € GBGR- Byanishiastiviagtihei t Y,
the g5 d BB I Ve -af f ni g he CCK-B receptor and
haves rre?sﬁf%‘léi %’@ B an&a@cﬁ#s&%tﬁ?@{/ for tﬁ’% éﬁ&% Lreepiar aset have
enant i ormpessarable WK Eaestagtonis rac OB inNitag asSiss - BAH QHH?@O@'&'{S tap'gee

it I an

conposi tt' ons_ have sim|ar émman CCK- A receptor affinities

ef fi caci b? raEEEpste Ak 4@? HURIPVRIS: HHthaugd all gheesr compBitiate piave

af fini t ysitli€b Wuraas t oW ( 1.0 . f u ( antioper is
preferrecll bot hui n te?@rriég?)fﬂeﬁé %,& %’ﬁ?éggy@ggg) aépfé@géggsa@géﬁ' qh? Fﬁ terns
of the rRnANWMeLhentthalhigbestCCKKBBI rabepast bffivity (SU8® asfifagsstvillhed+)

en io of -t he jnvention.is essentially non-toxic at therapeutically 15

usg%l §§fsdgs_ TEHS tgga@ﬁaanr*ﬂ"@r Ry Peefaped hath in tarmsi &fCEReArmpteroymand

non- | et hefficacy, as well as in terms of the minimal potential for CCK-B induced toxic side
effects. |

The (+) enantiomer of the invention is essentially non-toxic at therapeutically
15 useful doses. For example, in single dose oral studies the maximum non-lethal

dose was found to be greater than 2000mg/kg in the rat and 1000mg/kg for male
mice and 500mg/kg for female mice.



dose was found to be greater than 2000ng/ kg in the rat and 100%g%éﬁg L@m
male mce and 500ng/ kg for fenmale mce. 0 6 Nov 2003 28 Wiat i V 3
is: 1. Enantionerically enriched
3-{3-[1-(Isopropyl - phenyl - car banmoyl net hyl ) - 2, 4-

di oxo- 5- phenyl - 2, 3, 4, 5-tetrahydro-1 H benzo[ b][1. 4] di azepi ne-3-yl]-ureido}
benzoic acid, or a pharmaceutically acceptable salt or solvate thereof. 2.
The enantionerically enriched conpou of Claim1l wherein the (+)

enanti omer, or a pharnmaceutically acceptable salt or solvate thereof, is at
| east 90960f said compound. 3. The enantionerically enriched conpound of

Claiml rein the (+) enantioner, or a pharmaceutically
e i i e - - A

accept abl e thereof, is at |east 99% of said conpound. 4.
pharmaceutical conposition conprising the enantionerically enriched
conpound as clainmed in any of the clains 1 to 3 in adm xture with one or

nore phar nhceutEnaMlqmaucelm abtiehach Br{3efs( Imm'opgi ﬁl’féﬂ)ﬂucﬁ%aﬁho Im&h ly}e use
manut actur € of a

f da f cl
edl canent for SRS B-BRFRrR S8 5 SotceRiornkteraalolt disepine-doiitcian) A
process Tor ! heodiRRaGeld. 0R aBnnfRBRBLARY BSc<piBbIlnehi &t SOihed thertitrC"

conprises: (a) resolution of Tacem
3-[3-[1-(i sopropyl phenyl car bam)yl rret hyl ) -

2, 4-di oxo -tet rah ro-1 H benzo[b][1, 4] di azepi ne- 3-
yl ] benzoi c ‘ac gﬁ%‘%/ %r?ﬁ'}t'fﬂ Hirly ¢ 5‘0? RIBROY? q*f[ Chaipr dprwhereirerthat {oner

of the am ne oferddntivwhar, OFla ph&rRad¥dicalf cceptable salt or solvate thereof, is at
least 90% of said compound.

3. The enantiomerically enriched compound of Claim 1 or claim 2, wherein

the (+) enantiomer, or a pharmaceutically acceptable salt or solvate
thereof, is at least 99% of said compound.

4. A pharmaceutical composition comprising the enantiomericaily enriched
compound as claimed in any of the claims 1 to 3 in admixture with one or

more pharmaceutically acceptable carriers and or excipients.

5 The use of a compound as claimed in any of claims 1 to 3 in the
manufacture of a medicament for the treatment of a CCK-A mediated

disease or condition.

6. A process for the preparation of 2 compound as claimed in claim 1 which
comprises:
(a) resolution of racemic 3-[3-[1-(isopropyl-phenyl-carbamoyimethyl)-
2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1 H-benzo[b](1,4]diazepine-3-
ylibenzoic acid by chiral hpic;

(b) reaction of the appropriate enantiomer of the amine of formula (11).



29 H2 Wth the isocyanate of formula (I11), imdazolide of formf & NOW) 2003
optionally substituted phenyl carbamate of formula (V) foll owed by renoval
of the <carboxy protecting group R O=C=N CO2R N COZR CO2R 7- A process as
claimed in claim6 wherein the required conpound of claim 1 is prepared
via the racemc amne (I1) which has been prepared by concomtant
reducti on and hydrogenol ysis of the oxine (VI), 0 6 NOV 2003 30 N-OR2 8. CO
NH (V1) N--OR2 HOOH OO (MII) (Vis) wherein R2 is an optionally
substituted benzyl group. A process as clained in claim7 wherein the oxine

(VI) is prepared from
Jye

A
@:i/owz "
O

With the isocyanate of formula (Ill), imidazolide of formula (V)
substituted phenyl carbamate of formula (V)
carboxy protecting group R.

or optionally
followed by removal of the

0
O=C=N N//\NJLH
==/
O,R
(1 : (V) COR
(2R
R; 0" "N CO,R
(V)
7. A process as claimed in claim 6 wherein the required compound of claim

1 is prepared via the racemic amine (Il) which has been prepared by

concomitant reduction and hydrogenolysis of the oxime (V1),



the ortho phenyl ene diamne (VII) and an activated derivative ofy Bhﬂgglim'gd
(Vill), Ph NH 1 wherein R2 s an optionally substituted benzyl group.

30

(V)
wherein R is an opticnally substituted benzyl group.

8. A process as claimed in claim 7 wherein the oxime (V) is prepared from

the ortho phenylene diamine (Vi) and an activated derivative of the diacid

(ViiD),
| N
?O HO
(l:H2 OH
H O Q
= (Vi)
| (Vi)
2
II\.'H
Ph

wherein R: is an optionally substituted benzy! group.



