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1, 5-Benzodi-azepine Derivatives And Their Use In Medicine This %ﬁ%Eﬂhhpn o
% their

rel, jtes to novel 1,5-benzodi azepi ne derivatives, to processes

pTe aration, to pharnmaceutical conpositions containing themand to their
usgjin ned|C|ne I'n particular the invention relates to conpounds which are
oot -

nt and specific antagonists of gastrin andf6f™ ch&i»ecy;sjogqﬁrﬂg((lxgg
Thus, the invention provides conpounds of gene#ai -f

R[err] represents a phenyl, (err] cycl dal kyl, gIe
Cerr] alkyl group which aIkyI group may be SUbSJ
phenyl, (err] al koxycarbonyl, Cerr] cycloakyk:;
bri dgedcycl oal kyl group; R err] represents a suﬁg &

phenyl group (wherein the substitutents may beiil’ V-Z o?uﬁéfbi CIerrl

al kyl, nitro, cyano, trifluoronethyl, trlfluoronethoxy, derr] aIkyIthlo or
(CHerr]) Rerr] wherein Rerr] is hydroxy, C[err] al koxy, CJerr]Rerr]
or NRlerr]Rerr]; Rerr] is pHichi ) srivaEtivegut ed by one or two
halogeg at.ons;

This invention relates to novel 1,5-benzodiazepine derivatives, to processes for
their preparation, to pharmaceutical compositions containing them and to their
use in medicine.

10 In particular the invention relates to compounds which are potent and specific
antagonists of gastrin and/or cholecystokinin (CCK).

Thus, the invention provides compounds of general formula (1)
1

R
| 0
8
®R %\(IN : : ' 2
NHCONHR
| R 0 1))
wherein

R1 represents a phenyl, Cg-7cycloalkyl, C7.41 bridgedcycloalkyl or C4.galkyl
group which alkyl group may be substituted by a hydroxy, phenyl, C1.
galkoxycarbonyl, C3.7cycloalkyl, or C7.11 bridgedcycloalkyl group;

20 R2 represents a substituted or unsubtituted phenyl group (wherein the
substitutents may be 1 or 2 of halo, C1.4alkyl, nitro, cyano, trifluoromethyl,
trifluoromethoxy, Cq.4alkylthio or (CHa)p, R4 wherein R4 is hydroxy, Cq-
4alkoxy, COoR5 or NRE6R7.

R3 is phenyl optionally substituted by one or two halogen atoms;
25 RS represents hydrogen or a Cq.4alkyl group;
R6 and R7 independently represent hydrogen or a C1-4alkyl group.
R8 represents hydrogen or a halogen atom; m is zero, 1 or 2;
n is zero or 1; and pharmaceutically acceptable salts and solvates thereof..

- 15

30 It will be appreciated that compounds of formula (l) possess at least one
asymmetric carbon atom (namely the carbon atom occupying the 3-positionof
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- CH166C : ,
Rlerr] represents hydrogen or a CJerr] alkyl group; Rerr] and R err]
i ndepéndently represent hydrogen or a Clerr] alkyl group. Rlerr] represents
hydrogen or a halogen atom mis zero, 1 or 2, nis zero or 1; and
pharmaceutically acceptable salts and solvates thereof It will be )
appreci ated that conpounds of formula (1) possess at |east one asymetric
carbon atom (nanely the carbon aton1occg£ying the 3-position of the
di azepine ring) and the conmpounds of the®invention thus include all
stereoi somers and m xtures thereof including the racemates. 2 In the

cubeti tuent HEQIEZoring tho) Snthihe cUEDUHRE I fvBNSh thifoide 8" T2
Jerr] al kyl Stereoiseroersrand mixtuses, erenilpcf;q@mg thesr@@en';a}e$ n-butyl, isobutyl
or tert-butyjnthBdofhpotinds of formula (i) ‘alky! when used as a substituent or part of a
substituent group means that the group may be straight or branched. Thus, C1-
5 6 alkyl includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobuty! or tert-butyl,
n-pentyl, isopentyl neopentyl, n-hexyl, isohexyl, 1 3-d|methylbutyl 3,3-

dimethylbutyl, 2,3-dimethylbutyl.

For the group R1 the term C3_7cycloalkyl as a group or part of a group refers to

10 a monocyclic alkyl grodp such as cyclopropyl, cylobutyl, cyclopentyl, cyclohexyl
or cycloheptyl. The term C7.41 bridged cycloalkyl refers to groups such
adamantyl, norbornanyl or norbornenyl.

For the groups RS R6 and R7 the term C1.4alkyi includes 3-4- cycloalkyl (e.g.
15 cyclopropy! or cyclobutyl) as well as straight or branched chain alkyl groups as
defined above.

Halogen in the definition of compounds of formula () may represent a fluoro,
chloro, bromo or iodo substituent.

20
When R2is a phenyl group substituted by a single substituent this may be in the
ortho, para or more preferably in the meta position.
When RB is halogen this is preferably chiorine or fluorine.

25 '

When mis 1 or 2 the halogen atom(s) e.g. chlorine or fluorine are preferably in
the 7 and/or 8 positions.

The compounds of formula (l) posses at least one asymmetric carbon atom

30 (namely the carbon atom occupying the 3-position of the diazeine ring) and
particularly preferred compounds of the invention or those having the relative
stereochemistry shown in formula (1a)

———
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. CH166C '
| sopentyl neopentyl, n-hexyl, isohexyl, 1,3-dinethylbutyl, 3, 3-
di methylbutyl, 2,3-dinmethylbutYl. For the group Rlerr] the termerr]
cycl oal kyl as a group or part of a group refers to a nonocyclic al kyl group
such as cycl opropyl; cylobutyl, cyclopentyl, cyclohexyl or cycloheptyl. The
term Cerr] bridged cycloal kyl refers to groups such adamantyl, norbornanyl
or norbornenyl. For the groups R err] R%frr] and Rlerr] the term (err]
al kyl includes 3-4- cycloal kyl (e.g. opropyl or cyclobutyl) as well as
straight or branched chain al kyl groups as defined above. Hal ogen in the
definition of conpounds of fornula (1) gpy represent a fluoro, chloro,
bronp or iodo substituent. Wien Rlerr] N a pleenyl group substituted by a
singl e substituent this may @ﬁhln the omN para or nore preferably in the
meta position. \Wen R[err] N ggen)hi s i S\g&Bf erably.chlorine or
fluorine. When mis 1 or 2 the halqge at on( sy “éngcoNBROri ne or fluorine
are preferably in the 7 :
o

w2

. (la)

wherein the solid wedge bond indicates the group is above the plane of the
diazepine ring and the broken bond indicates the group is below the plane of
the diazepine ring. -

When R1 represents an alkyl group substituted by a hydroxyl group this is

preferably a C3-galkyl group substituted by hydroxy. Examples of such groups

include 2-hydrbxypropyl 2-hydroxy-3-methylbutyl and 2-hydroxy-3,3-

dimethylbuty! of which 2-hydroxy-3-methylbutyl, and 2—hydroxy-3 ,3-dimethylbutyl
10 are particularly preferred.

When R1 represent an alkyl group substituted by a C3.7cycloalkyl group this is

preferably a Co_3alkyl group such as ethyl or 1-methylethyl, substituted by a C3.

7cycloalkyl group such as cyclopentyl. .
15 '

When R1 is a bridged C7-11cycloalkyl group this may be for example an

adamantyl group such as 1-adamantyl or 2-adamantyl group or a 2-norbornanyl!

group.

- 20 When R1 is an alkyl group substituted by a bridged C7-11cycloalkyl group this is
preferably an ethyl group or more especially a methyl group substituted by a
bridged C7.11cycloalkyl group. Examples of suitable briged cycloalkyl groups
include adamanty! such as 1-adamantyl or 2-adamantyl, 2-norborﬁanyl or 5-
norbornenyl. Most preferably R1 represents 1-adamantylmethyl.

25
When R1 is alkyl substituted by phenyl this may be for example benzyl or
phenethyl.
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and/or 8 positions. The conpounds of formula (1) posses at |east one
agyﬁwetric carbon atom (nanely the carbon atom occupyi ng the 3-position of
the diazeine ring) and particularly preferred conpounds of the invention or
those having the relative stereochem stry shown in fornula [err] 3
wherein the solid wedge bond indicates the group is above the plane of t he
di azepine ring and the broken bond |nd|%§tes the group is below the plane
of the diazepine ring. Wen Rlerr] repréesents an al kyl group substituted by
a hydroxyl group thIS S preferably a CJerr] alkyl group substituted by

2 hydr oy~ 3 0eth 1105 VA SuBSBI by GlketFaaroy| i 8 piSieraply methy
2- h]%/g: (r))e( é 3subsﬂltytqmby alkoemearbonybs mtmmmwl puawt-mt@xmrwah arly
pre
A preferred class of compounds of formula (1) is that in which R1 represents a
5 phenyl, adamantyl, norbornanyl, phenethyl, C4-galky! e.g. n- butyl, 3-methyl
' butyl, 3,3-dimethyl! butyl, 1,3-dimethyibutyl, 2,3- dimethylbutyl, C3-g hydroxy
alky! e.g. 2-hydroxypropyl, 2-hydroxy-3- methylbutyl, 2-hydroxy-3,3-
dimethylbutyl, C41-oalkyl substituted by a bridged C7.4gcycloalkyl group e.g. 2-
norbornanylmethyl, 5-norbornenyimethyl, 2-adamantylmethyl, 2-adamantylethyi,
10 2-(1-adamantyl)ethyl, 1-adamantylmethyl, alkoxycarbonylalkyl, e.g.
methoxycarbonylimethy! or t-butyoxycarbonylmethyl, or 2-cyclopentylethyl.

A particularly preferred class of compounds of formula (I} is that in which R1 is
3-methylbutyl, 3,3-dimethylbutyl, 2-hydroxy-3-methylbutyl, 2-hydroxy-3,3-
15 dimethylbutyl, 2-cylopentylethyl, 5-norbornenylmethyl or 1-adamantyimethyl.

A further preferred class of compounds of formula (l) is that in which R2
represents phenyl optionally substituted by bromine, chlorine, fluorine, methyl,
methoxy. methylthio, trifluoromethoxy, cyano, dimethylamino or (CHg)nC02R5

20 wherein RS is hydrogen or ethyl. Most preferably R2 represents pheny!
optionally substituted by methoxy, dimethylamino, cyano, methyithio, CO2H or
CO2C2H5, :

A further preferred class of compounds of formula (I) is that in which R3

25 represents phenyl or phenyl mono- or di-substituted by fluorine, preferably in the
ortho and/or para posmon(s) Preferably RS represents unsubstltuted phenyl or
orthofluorophenyl.

A preferred group of compounds of formula (1) those wherein R1 represents C4.

30 galkyl such as 3-methylbutyl, 3,3- dimethylbutyl, 2-hydroxy-3-methylbutyl, 2-
hydroxy-3,3-dimethylbutyl 2-cyclopentylethyl, 5-norbornenylmethyl or 1
adamantyimethyl; R2 represents phenyl or phenyl substituted by methoxy,
cyano, nitro, carboxyl, ethoxycarbonyl, methylthio, or dimethylamino and
preferably the substituent is in the meta 1-position ;
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Wien Rlerr] represent an alkyl group substituted by a (Jerr] cycl oal kyl
gr Qup this is preferably a (Jerr] alkyl group such as ethyl or
1-nethyl ethyl, substituted by a Clerr] cycloal kyl group.such as
cycl opentyl . v%en Rlerr] is a bridged (Jerr] cycloal kyl group this may be
for* exanpl e an adamantyl group such as 1-adamantyl or 2-adamantyl group or
a 2-norbornanyl group. Wien Rerr] is aq;alkyl group substituted by a
bridged C[err] cycloal kyl group this is preferably an ethyl group or nore
especially a methyl group substituted by a bridged Clerr] cycloal kyl group.

Exanpl es of gai rbﬁF&s%n‘Pé Pﬂé I“df(arﬂfd Mroghéh'ﬂsﬁs%bké@n@ﬁ?&&%hf EHipRnas

1- adamant yl adanma - nor bor na bor neny preferably
Rlerr] repr éﬁéwpsme ﬁ%ﬁéﬁf‘?‘?'ﬂﬁfﬁ?ﬂd S Fh%ﬁ‘@f is al kyl substituted by
phenyl this may be for exanple benzyl or phenet hyI When R[ err] is alkyl

o Roxyear borfs PaBinSRAHCRteRanNd oldliof SabElts Bt torffild't) ate those Whsisin B
class d@ corip8meathydbutisl H%llsapl'(enyl optiorally substituted irRfhe m}zta ppsitienys a
e “SCYA Y Qg Y RS i A b Bkt Hhclohrt 1

hydrogen or chlorine or fluorine and m is zero, 1 or 2.

A further particularly preferred group of compounds of formula (i) are those

10 wherein R1 represents 1-adamantyimethyl R2is phenyl! optionally substituted in
the meta position by a methyl, methoxy, methylthio, nitro, dimethylamino,
ethoxycarbony! or carboxyl group; R3 is phenyl and R8 is hydrogen. Within this
group especially preferred compounds are those wherein R2 is phenyl optionally
substituted by dimethylamino, ethoxycarbony! or carboxy! group

15
Preferred compounds according to the invention include:
N-phenyl-N*-[2,3,4,5-tetrahydro-2,4-dioxo-1-(3-methylbutyl)-5-ph enyl-1H-1,5-
benzodiazepin-3-yljurea;
N-[1-(3,3-Dimethyi-2-hydroxybut-1-yl)-2,4-dioxo-5-(2-fluoropheny I)- 3,4,5-

20 tetrahydro-1H-1,5-benzodiazepin-3-yl]-N'-phenylurea
N-phenyl-N'-[2,3,4,5-tetrahydro-2,4-dioxo-1-(3,3-dimethylbutyi)- 5-phenyl-1 H-1,5-
benzodiazepin-3-yijurea;-
N-phenyl-N'-[2,3,4,5-tetrahydro-2,4-dioxo-1-(1-adamantylmethyl)-5- phenyl-1H-
1,5-benzodiazepin-3-yljurea;

25 N-[2,4-Dioxo-1-(2-hydroxy-3-methylbutyl)-5-phenyl-2,3,4,5- trahydro-1H-1,5-
benzodiazepin-3-yl]-N'-phenylurea
N-(3-dimethylaminophenyl)-N'-[2,3,4,5,-tetrahydro-2,4-dioxo-1-(3 - methylbutyl)-
5-(2-fluorophenyl)-1H-1,5-benzodiazepin-3-yljurea; |
N-[1-(1-Adamantylmethyl)-2,4-dioxo-5-phenyl-2,3,4,5- tetrahydro-1 H-1,5-

30 benzodiazepin-3- yl]-N'-(3-ethoxycarbonyiphenyl)urea _
N-[1-(1-Adamantylmethyl)-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1 H-1,5-
benzodiazepin-3- yiI-N'-[3-(N,N-dimethylamino)phenyllurea
N-[1-(1-Adamantyimethyl)-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1 H-1,5-
benzodiazepin- 3-yl]-N'-(3-carboxyphenyl)urea
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butyl, 1, 3-dinethylbutyl, 2,3- dinethylbutyl, Cerr] hydroxy alkyl e.g.
2- hydr oxypropyl, 2-hydroxy-3- nethyl butyl, 2-hydroxy-3, 3-di net hyl butyl,
Cerr] alkyl substituted by a bridged (Jerr] cycloal kyl group e.g.
2- nor bor nanyl net hyl , 5-nor bor nenyl net hyl, 2-adamantyl net hyl,
2-(1-adamantyl )et hyl, 1-adamantyl met hyl, al koxycarbonyl al kyl, e.g.
nmet hoxycar bonyl net hyl or t-butyoxycarbogglnethyl, or 2-cyclopentylethyl. A
particularly preferred class of conpoun of formula (I) is that in which
Rlerr] is 3-nethyl butyl, 3,3-dinethylbutyl, 2-hydroxy-3-nethyl butyl,

L Qéikéﬁtyyf’ﬁzm%%‘nﬁ%% fimefi 4 SR s BB B, O

(1) is that tetrabydron 1R tSbpnzediazepint3-y[jiN(8+ dimethylamino)pbebyureait ed by

br om ne, chI en%h’tlafn' ¥ Lty hoxy. nethylthio, trifluoronethoxy,
oid QT ernahiGief and2al the

cyano, di net Jerr]Rerr] wherein Rerr] is
hydrogen or ethyl

5 Particularly preferred compounds according to the invention include:
N-phenyl-N'-[2,3,4,5-tetrahydro-2,4-dioxo-1-(1 -adamantylmethyl)-s- phenyl-1 H-
1,5-benzodiazepin-3-yljurea;
N-[1-(1-Adamantylmethyl)-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1 H-1,5-
benzodiazepin- 3-yl]-N'-(3-carboxyphenyljurea

10 N-phenyl-N'-{2,3,4,5-tetrahydro-2,4-dioxo-1-(3-methylbutyl)-5- phenyl-1H-1,5-
benzodiazepin-3-yljurea;
N-(3-dimethylaminophenyl)-N'-[z,3,4,5,-tetrahydro-2.4-dioxo-1-(3 - methylbutyl)-
5-(2-fluorophenyl)-1H-1,5-benzodiazepin-3-yljurea;
and the (+) enantiomers thereof and salts thereof.

15
The pharmaceutically acceptable salts of the compounds of formula (I) include
conventional salts formed for example from pharmaceutically acceptable
inorganic or organic acids as well as quaternary ammonium acid addition salts.
Examples of suitable salts include hydrochloric, hydrobromic, sulphuric,

20 phosphoric, nitric, perchloric, fumaric, acetic, propionic, succinic, glycolic, formic,
lactic, maleic, tartaric, citric, pamoic, 'malonic, hydroxymaleic, phenylacetic,
glutamic, benzoic, salicylic, fumaric, toluenesulphonic, methanesulphonic,
naphthalene-2-sulphonic, benzenesulphonic and the like. Other acids suchas
oxalic, while not in themselves pharmaceutically acceptable, may be useful in

25 the preparation of salts useful as intermediates in obtaining the compounds of
the invention and their pharmaceutically acceptable salts.

The compounds of formula (1) in which RS represents hydrogen may form
pharmaceutically acceptable salts with suitable cations. Suitable

30 pharmaceutically acceptable cations include alkali metal (e.g. sodium or
potassium) and alkaline earth metal (e.g calcium or magnesium) cations.

References hereinafter to a compound according to the invéntion includes both
compounds of formula (I) and their pharmaceutically acceptable salts and
35 solvates.

"
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Most preferably Rlerr] represents phenyl optionally substituted by nethoxy,
di rethytam no, cyano, nmethylthio, CJerr]H or CJerr]Cerr]Herr]. A
further preferred class of conpounds of formula (1) is that in which Rerr]
represent phenyl or phenyl nono- or di-substituted by fluorine, preferably
in the ortho and/or para position(s). Preferably Rl err] represents
unsubsti tuted phenyl or orthofluorophenyl. A preferred group of conpounds
of formula (1) those wherein R err] reprfesents Cerr] al kyl such as
3-net hyl butyl, 3,3- dinethyl butyl, 2-hydroxy-3-nethyl butyl,
2- hydr oxy- 3, 3-di net hyl butyl 2-cycl opentyl et hyl, 5-norbornenyl methyl or 1
adamantyl net hyl; Rl err] represents phenyl or phenyl substituted by nethoxy,
cya][]o, B: t r Theccorhpeynds ef thexpventiomate potenhihd Ispecificrantagerists! cfrgastrimnd
preferably { v ' represents
phenyl or OH@A&:"{?GKF mﬁe%wﬁo‘k[b@r%h%‘%@é’é’gﬂ@%@%%ghgﬁbh?(pﬁone of
fluorine; armtagonists@iGCKaparticularly atiCCKd receptorstasdemongtratesiforr ed gr oup
of co und " B ' : otk i
Rerr] s peBmploby hé cpinpdtindls A WIRrBIInGCBhiractiS attbh B COKUID, | |
or - the presence of a C KS-A antagonist, in the guinea-pig isolated ileum
longitudinal muscle- myenteric plexus.

The compounds of the invention have also been shown to be antagonists of

10 gastrin as demonstrated by their ability to inhibit pentagastrin-stimulated acid
secretion from rat isolated gastric mucosa using the procedure described by J.J.
Reeves and R. Stables in B, J, Pharmac., 1985, 86, p.677-684.

. Compounds of the invention have also been found to have a significantly
15 weaker activity at CCK-A receptors compared with their activity at gastrin and/or
CCK-B receptors, as demonstrated by their ability to inhibit the contractile
activity of CCK-8 in guinea-pig siolated ileum longitudinal muscle-myenteric
plexus.

20 The preparation and use of guinea-pig isolated ileum longitudinal muscle-
myenteric plexus has been described by K-H Buchheit et al in Nauyn-
Schmeideberg's Arch. Pharmacol, (1985), 329, p36-41 and by V.L. Lucaites et
al (1991) in J. Pharmacol. Exp. Ther., 256, 695-703.

25 The greater affinity of the compounds of the invention for.the CCK-B receptor
over the CCK-A receptor has also been established using the CCK receptor
binding assays described by G Dal Fornos et al., J. Pharmcol. Exp & Ther. 261,
1056-1063, 1992.

30 The compounds of the invention are therefore useful for the treatment and/or
prevention of disorders in mammals, especially humans, where modification of
the effects of gastrin or CCK is of therapeutic benefit. Thus the compounds of
the invention are useful for the treatment of central nervous system disorders
where CCK and/or gastrin are involved. For example anxiety disorders

35 (including panic disorder, agoraphobia, social phobia, simple phobia, obsessive
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di met hyl am no group; R err] is phenyl or ortho fluorophenyl; Rerr] is
hydriogen or chlorine or fluorine and mis zero, 1 or 2. A further o
particularly preferred group of conpounds of formula (1) are those wherein
Rlerr] represents 1-adamantylmethyl Rlerr] is phenyl optionally substituted
in the meta position by a nethyl, nethoxy, nethylthio, nitro,

di nmet hyl am no, et hoxycarbonyl or_carboxy group; Rlerr] is phenyl and
Rlerr] is hydrogen. Wthin this group especially preferred conpounds are
those wherein R err] is phenyl optionally substituted by dlnethylan1no

ﬁlcg’é %’fg:}bf’%mj@@sﬁ%r&?&%@r&! PO 1Rl et b s WIBS IR Sarftf §8hSHal Ankidty ©
N- pheny! - N- [diserder)s targive-gysiinesia depression, Parkinsdns tisepsy o psiemysis.IThe., 5-
benzodi azepi gbripatind¥ 6fthe invention are also useful for the treatment of gastrointestinal
disorders especially those where there is an advantage in lowering gastric
5. acidity. Such disorders include peptic ulceration, reflux oesophagitis and
~ Zollinger Ellison syndrome. They may also be useful for the treatment of
gastrointestinal disorders such as irritable bowel syndrome, excess pancreatic
secretion, acute pancreatitis, motility disorders, antral G cell hyperplasia, fundic
mucosal hyperplasia or gastrointestinal neoplasms. They may also be useful for
10 the treatment of dependency on drugs or substances of abuse and withdrawal,
Gilles de la Tourette syndrome, or dysfunction of appetite regulatory systems;
as well as the treatment of certain tumours of the lower cesophagus, stomach,
intestines and colon. Compounds of the invention are also useful for directly
inducing analgesia, or enhancing opiate or non-opiate mediated analgesia, as
15 well as anaesthesia or loss of the sensation of pain.

Compounds of the invention have also been found to exhibt anxiolytic activity in
conventional pharmacological tests. For example in mice in the black-white box
test and in the rat social interaction model.

20 ' | |
The invention therefore provides a compound of formula (1) or a
pharmaceutically acceptable salt or solvate thereof for use in therapy, in
particular in human medicine.

25 According to another aspect the invention provides the use of a compound of
formula () or a pharmaceutically acceptable salt or solvate thereof for the
manufacture of a medicament for the treatment of conditions where modification
of the effects of gastrin and/or CCK is of therapeutic benefit.

30 According to a further aspect of the invention we provide a method for the
treatment of a mammal, including man, in particular in the treatment of
conditions where modification of the effects of gastrin and/or CCK is of
therapeutic benefit which method comprises administering an effective amount
of a compound of formula (I) or a pharmaceutically acceptable salt or solvate

35 thereof to the patient.
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N-[ 1- (3, 3-Di net hyl - 2- hydr oxybut - 1-yl ) - 2, 4- di oxo- 5- (2-fl uorophenyl) -
3,4:5-tetrahydro-1kkl , 5-benzodi azepi n-3-yl ] -N - phenyl urea
N- phenyl -N -[ 2, 3, 4, 5-t et rahydr o- 2, 4- di oxo- 1-( 3, 3-di et hyl but yl ) - 5- phenyl -
-1 ,5- benzodlazepln 3 -yl]urea;
N—phenyl N[ 2,3, 4,5-tetrahydro-2, 4-di oxo-1- (1- adanant yl nmet hyl ) - 5-
phenyl - 1H 1, 5-benzodiazepin-3-y|]urea;
N—[2,4-EXoxo-l-(2-hydroxy-3-nethyIbutyl? 5- phenyl - 2, 3, 4, 5-
trahydro- 1H 1, 5- benzodi azepi n- 3-yl ] - N - phenyl urea
N- ( 3-di net hyl am nophenyl )-N-[ 2, 3, 4, 5, -t et rahydr o- 2, 4- di oxo- 1- (3-
nmet hyl butyl )-5-(2-fl uorophenyl)-1H 1, 5- benzodlazepln 3-yl ] urea;
N-[ 1- ( 1- Adaktrwill be apprgciater] by thasesidligdhiarthe-art that referan irotaltaeatrsent

N L1 ( 1 AdeeRerds 0 Pﬁ*)#’&“%"%%' IOIFEL BT Wo B ot feBiblished dispasepor, o
benzodi azepP¥MBOME.] - N' - [ 3-, N- di net hyI am no) phenyl Jurea N-[1-(1
-Adanagtylnethyl)-2,4-dioxo-5-pheny|-2,3,4,5-tetrahydro-|FF1,5-
It will further be appreciated that the amount of a compound 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
10 employed for adult human treatment will typically be in the range of 0.01-
2000mg per day e.g 0.01-500mg per day.

The desired dose may conveniently be presented in a siﬁgle dose or as divided
doses administered at appropriate intervals, for example as two, three, four or
15 more sub-doses per day.

Because the compounds of the invention antagonise the function of CCK in
animals, they may also be used as feed additives to increase the food intake in
animals in daily dosages of around 1mg/kg to 10mg/kg.

20
While it is possible that, for use in therapy, a compound of the invention may be
administered as the raw chemical it is preferable to present the active ingredient
as a pharmaceutical formulation.

25 The invention thus further provides a pharmaceutical formulation comprising a
. compound of formula (1) or a pharmaceutically acceptable salt thereof together
with one or more pharmaceutically acceptable carriers therefor and, optionally,
other therapeutic and/or prophylactic ingredients. The carrier(s) must be
. 'acceptable’ in the sense of being compatible with the other ingredients of the
30 formulation and not deleterious to the recipient thereof.

The compositions of the invention include those in a form especialiy formulated
for oral, buccal, parenteral, implant, or rectal administration. Oral administration

is preferred.
35 S
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benzodi azepi n- 3-yl]-N-(3-carboxyphenyl)urea
N- F41--( Adamant ane- 1- net hyl ) - 2, 4- di oxo- 7-f | uor o- 5( 4-f | uor ophenyl )-2, 3, 4, 5-tet
rahydro- 1H 1, 5benzodi azepi n-3-yl]-N (3- dinmethyl am no) phenyl urea and (+)
enantionmers and salts thereof. Particularly preferred conpounds according
to the invention i ncl ude:
N-phenyl -N -[ 2, 3, 4, 5-tetrahydro- 2, 4- dIQﬁP 1- (1- adamant yl net hyl ) - 5-
phenyl - 1H—1 5- benzodi azet pi n- 3- yI]urea
N-[ 1- (1- Adamant yl met hyl ) - 2, 4- di oxo- 5- phenyl - 2, 3, 4, 5-tetrahydro- 1H 1, 5-

benz o a2 PR geigts Whbrclps s 0 DA SRR O Tray cqpyel pgpvengonal

phenyl - 1H 1gsclpamau@lxg§|hm¢ng|apantmfor example, syrup, accacia, gelatin, sorbitol,
N- (3-di neth
(3-dine 5:% rﬁWﬂo&x&aﬂy?c@lhﬂo?e rgﬁélla(')ﬁ(?/@lr éta?oh“oldb i‘ﬂpg@ﬁ'allgon%

met hyl but yl or Q enzddi azepl n- 3- u
enant i oMer s llqrg, pxgmp elppésphgp%q microcrystalline cellulose aize-starch

5 calcium phosphate or sorbitol; lubricants, for example, hydrogenated vegetable
oils, 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. Oral liquid preparatlons may be in the form of,

10 for example, aqueous or oily suspensions, solutions emulsions, syrups or ehxurs
or may be presented as a dry product for constitution with water or other
. suitable vehicle before use. Such liquid preparations - may contain conventional
additives such as suspending agents, for example, sorbitol syrup, methy!
cellulose, glucose/sugar syrup, gelatin, hydroxyethylcellulose, carboxymethyl
15 cellulose, aluminium stearate gel or hydrogenated edible fats; emulsitying
agents, for example, lecithin, sorbitan mono-oleate or acacia; non-aqueous
vehicles (which may include edible oils), for example, almond oil, fractionated
coconut oil, oily esters, propylene glycol or ethyl aicohol; and preservatives, for
- example, methy! or propyl p-hydroxybenzoates or sorbic acid. The
20 compositions may also be formulated as suppositories, e.g. containing
conventional suppository bases such as cocoa butter or other glycerides.

For buccal administration the composition may take the form of tablets or
lozenges formulated in conventional manner. :

25 .
The composition according to the invention may be formulated for parenteral
administration by injection or continuous infusion. Formulations for injection
may be presented in unit dose form in prefilled syringes, vials and ampoules, or
in multi-dose containers with an added preservative. The compositions may |

30 take such forms as suspensions, solutions, or emuisions in oily or aquebus
vehicles, and may contain formulatory agents such as suspending, stabilising
and/or dispersing agents. Alternatively the active ingredient may be in powder
form which may be obtained by freeze drying for constitution with a suitable
vehicle, e.g. sterile, pyrogen-free water, before use.

35 -
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6 The pharmaceutically acceptable salts of the compounds of formula (1)
|no4ude conventional salts formed for exanple from pharnmaceutically
acceptable i norganic or organic acids as well as quaternary amoni um acid
addition salts. Exanples of suitable salts include hydrochloric,
hydr obr om ¢, sul phuric, phosphoric, nitric, perchloric, fumaric, acetic,
propi oni c, succinic, glycolic, formec, igctic, mal eic, tartaric, citric,
panoi ¢, mal oni ¢, hydroxymal ei ¢, phenyl aCetic, glutam c, benzoic, salicylic,
fumaric, toluenesul phonic, nethanesul phonic, naphthal ene-2-sul phonic,

benzenesul phei & oSO abbsind 1o e iAveiToretal §?Bp%+rﬁu 140 L€ 2 pdt

t hensel ves pharnaceutlca , e preparé%lon of
sal ts usef ulPreRaraleay ﬁb@f‘d?@g acnn@mrm{a § mayhsadavnistesed bie i nvent i on

and their phapmamn qaibyam leeﬂjb?d@h@néaldl or MWMM%rCHy for nula (1)
in which R err rese%ﬁ ygih‘%aﬁf Hﬁ%&béhar maceu IC{% ¥ tabl e
salts with JeamusGIECiResion & s of the Inverition may
5 be formulated with suitable polymeric or hydrophabic matenals (for example as
an emulsion in an acceptable oil) or ion exchange resins, or as sparingly soluble
derivatives, for example, as a sparingly soluble salt.

The compositions according to the invention may contain between 0.1 - 99% of
10 the active ingredient, conveniently from 30-95% for tablets and capsules and 3-
50% for liquid preparations.

Compounds of general formula (I) and salts thereof may be prepared by the
general methods outlined hereinafter. In the following description, the groups
15 R1-R8 are as defined for the compounds of formula (1) unless otherwise stated.

According to a first general process (A) compounds of formula (I) may be
prepared by reacting a compound of formula (1) in which X represents the group
-N=C=0, or NHCOR® wherein R? is an optionally substltuted phenoxy group or

20 a 1-imidazole group. :

R
| O

with an amine of formula (1lf)
25
HoNRZ  (Il1)

optionally in the presence of a base such as a tertiary amine (e.g. triethylamine).
The reaction conveniently takes place in a suitable solvent such as a

30 halogenated hydrocarbon (e.g. dichloromethane) or an ether (e.g.
tetrahydrofuran) or an amide e.g. N,N- dimethylformanide optionally at a
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acceptabl e cations include alkali netal (e.g. sodiumor potassium and

al kali ne eart-h netal (e.g calciumor nagnesium cations. References
hefeinafter to a conpound according to the invention includes both
conpounds of fornmula (1) and their pharmaceutically acceptable salts and
sol vates. The conpounds of the invention are potent and specific

ant agoni sts of gastrin and/or CCK. The fgnpounds of the invention have been
shown to be antagonists of CCK, particulf@arly at CCK-B receptors as
denonstrated for exanple by the conpound's ability to inhibit the

gui noa pi o LapaEarertanbiAG fhokf ool IgthBARRIR 818 1kl (Ao B8R oipe' " '

conmpounds oSOWﬁétlnventlon have al so been shown to be antagoni sts of
gastrin as dermonstrated by their ability to inhibit pentagastrln stinul at ed

descri bed_ byf 8 RATIGUIECRSPart o1 e Bitase ) Whan X S e rowpVACTIRE ang® is
p. 67_7f 834. t ?wmﬁwadel@@rwbethmmaazamdﬂanenat be forred h;gggﬁ:ﬁ Whhth\r?asé the
2:3? |ni/| 'tf,agt aéyge?)lfﬁorgﬁﬁ KW) &sjj(%g mixed WI{ eceorr?ﬂdsunca‘)%rmula\'\flvf] e

8
®R),

10 in the presence of carbonyldiimidazole under the aforementioned conditions.
For process A when X is the group NHCORS® and RS is optionally substituted
phenoxy group the reaction with the primary amine (lll) is preferably carried out
in the presence of a base such as a tertiary amine e.g. triethylamine.

16 For process A when X is the isocyanate group -N=C=0 the reaction with the
primary amine (lll) is preferably carried out in an aprotic solvent such as a
halohydrocarbon e.g. methylene chloride. Conveniently the isocyante is
generated in situ prior to the addition of the primary amine (ll).

20 The compounds of formula (Il) wherein R is an optionally substituted phenoxy
group may be prepared from the primary amine (IV) by reaction with the
corresponding optionally substituted phenyl chloroformate in the presence of a
base such as pyridine. The reaction may be carried out in a solvent such as a
halohydrocabon e.g. dichloromethane and at a temperature from 0-500.

25
Compounds of formula (Il) wherein R? is a 1-imidazole group may be prepared -
by reacting a compound of formula (IV) with carbonyldiimidazole in the presence
of a suitable solvent such as a halogenated hydrocarbon (e.g. dichloromethane)
or an ether (e.g. tetrahydrofuran) at a temperature ranging from 00 to 800

30 (conveniently at room temperature).
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receptors, as denonstrated by their ability to inhibit the contractile
actIV|ty of CCK-8 in guinea-pig siolated ileum | ongitudinal

muscl e-myenteric pl exus. 7 The preparation and use of guinea-pig

i solated il eum | ongitudinal muscle-nyenteric plexus has been described by
K- H Buchheit et al in Nauyn-Schnei deberg's Arch. Pharmacol, (1985), 329,
p36-41 and by V.L. Lucaites et al (1991),in J. Pharmacol. Exp. Ther., 256,
695- 703. The greater affinity of the colpounds of the invention for the
CCK-B receptor over the CCK-A receptor has al so been established using the

Exp & Tror . COMPClR GRAEIRGES HARER Xk e RbovahdtR bripifly Na-g Y™

t her ef or e ubefprepared from the quimanytaraine/ (V) by aationositivphdasgenel (COClg) in
manmal s, - espegjidble/sdWERt Such i rfetiAghé chidhriden of the effects _

5 According to a further general process (B) compounds of formula () may be
prepared by reacting a compound of formula (|V)
with an isocyanate of formula (V)

O=C=N-RZ2 (V)
10 .
or a carbamoy! chioride of formula (V1)

CIC(ONHRZ (Vi)

15 The reaction conveniently takes place in the presence of a suitable solvent such
as a halohydrocarbon (e.g. dichloromethane), an ether (e.g tetrahydrofuran) or
a nitrile (e.g. acetonitrile) or a mixture thereof at a temperature in the range of
00C to sooc.

20 - Compounds of formula (!V) may be prepared by reduction of compounds of
formula (VII) :

R
| 0

C®) N—<
o

wherein W is CH-N3 or C=N-NHPh.
25 : .
Compounds of formula (Vil) wherein W is CH-N3 may be reducedto a’
compound of formula (IV) by hydrogenation in the presence of a suitable
catalyst such as palladium, on a support such as carbon or calcium carbonate,
or platinum (1V) oxide. The reaction conveniently takes place in the presence of
30 a solvent such as an alkanol (e.g. ethanol) an ester (e.g. ethyl acetate) or acetic
acid. -
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of gastrin or CCK is of therapeutic benefit. Thus the conpounds of the
I nygntion are useful for the treatnent of central nervous system di sorders
where CCK and/or gastrin are involved. For exanple anxiety disorders
(including panic disorder, agoraphobia, social phobia, sinple phobia,
obsessi ve conpul sive disorders, post traumatic stress disorder, and general
anxi ety.di sorder), tardive dyskinesia, depression, Parkinson's disease or
psychosis. The conpounds of the inventith are al so useful for the treatnent
of gastrointestinal disorders especially those where there is an advant age
in lowering gastri-c acidity. Such disorders include peptic ulceration,
refl ux oesophagitis and Zol-linger Ellison syndrone. They nay al so be useful

for the tregompduriis afd6imalan Vel WHerbindWSigICLEN-NIIPRIM&y bereduicdd o fovel

syndrone, excess ngr.eat i.c retio acyute pancreatitis tilit

3 cor der s, ERMPRLRE T E5TE (NATV:taetion 1) EnRabeseta ad. s reacion
gast r oi nt esmayebe carjedsutsa tefhpgratune witls theomnge0-500f or t he treat ment of
dependsncy on drugs or substances of abuse and withdrawal, Glles de |la
Tourett'e syndrone, or dysfunction of appetite regulatory systens; as well
as the treaGempoustdscefifoemula (Vi) wherein Whis CldNgrmay beprepared freahach,

| ntestines gBpdRna"bf 1GIARA (VY wherbiioW! i8G5 by tredient W sirshg base
directly in u0|ng . . . . ..

such as sodium hydride or potassium tert-butoxide followed by tri-isopropy!
benzenesulphony! azide. The reaction conveniently takes place in a solvent

10 such as an ether (e.g. tetrahydrofuran) at a temperature in the range of -780 to

200,

Compounds of formula (VII) in which W is C=NNHPh may be prepared by
reaction of the ortho-phenylenediamine (V111) with the diacid chioride (IX), in a
15 suitable solvent such as an ether e.g. tetrahydorfuran '
1
R

®)a NH a
\GE NNPh
o
\H

R ax

(Vi)

Compounds of formula (VII) wherein W is CHo prepared by reaction of the

20 corresponding compound (X)
' o)

®)a
| o)
?13 O

R

g

with a compound R1Y where Y is halogen (e.g.a chlorine or bromine atom)ora
25 mesylate group under strongly basic conditions. Thus the reaction may
conveniently be carried out by pretreating the compound of formula (X) with a
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anal gesi a, or enhancing opiate or non-opiate nediated anal gesia, as mell as
anaesthésia or |loss of the sensation of pain. Conmpounds of the invention
have al so been found to exhi bt anxiolytic activity in conventional

phar macol ogi cal tests. For exanple in mce in the black-white box test and
in the rat social interaction nodel. 8 The invention therefore provides
a conpound of fornula (I) or a pharnacea&ically acceptable salt or solvate
t hereof for use in therapy, in particul i n human nedi ci ne. According to
anot her aspect the rnvention provides the use of a conpound of formula (1)

manf act ur o ST ess SAAEER SBU kol 33uEEE AnIGHF RbysRt aﬁﬂggﬂa an
nodi fi cat i oranaidet(gg.d¥.Nedirmethyligsmamidealor temperature remging:fra ta refiux.
benefit.  Inthe above described reaction scheme when the group R1 contains an
hydroxyl group then this may be present in a protected form e.g. as an ether
5 such as an arylmethyl ether e.g. a benzyl ether.

Compounds of formula (VIil) are either known compounds or may be prepared
by analogous methods. Thus for example a compound of formula (Vill) may be
prepared by alkylation of the amine (Xi).
10
R
(X0

3
R

Thus the amine (XI) may be reacted with the compound R1Y, in which Yis
chlorine or bromine, optionally in the presence of sodium mdxde in a solvent
15. such as N,N-dimethylformamide.

Compounds of formula (VIII) wherein R1 represents the group - CHo-
CH(OH)R1 a Where R1 a is a C4-4alkyl group may be prepared by reaction of
compound (XI) with the epoxide (XIl) in a solvent such as an alkanol e.g.

20 ethanol and in the presence of an acid catalyst such as p-toluene sulphonic
acid.

CPIZ—/O\dLRI, (X

25 Compounds of formula (VIII) where in R1 is an optionally substituted alky! group.
May also be prepared from compound (XI) by reaction with a suitable aldehyde
or ketone with concomitant or subsequent reduction of the reaction product.
Thus for example a compound formula (VII1) wherein R1 is 1,3-dimethylbuty!
may be prepared from compound (Xi1) by reaction with methylisobuty! ketone

30 followed by reaction with sodium borohydride.
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According to a further aspect of the invention we provide a nmethod for the
treatiment of a mammal, including man, in particular in the treatnent of
condi tions where nodification of the effects of gastrin and/or CCK is of

t herapeutic benefit which nethod conprises admnistering an effective
anount of a conpound of formula (1) or a pharnmaceuti.cally acceptable salt
or solvate thereof to the patient. It mﬁ | be appreciated by those skilled
in the art that reference herein to treatnment extends to prophyl axis as
wel |l as the treatnent of established di seases or synptons. It will further

be appreci atlﬁébney&?él fﬂﬁg‘?fﬁﬁwﬁ,ﬂg%ﬁ,rﬁm@ Hﬂq,ghdt are\sifHer Knowpaui red for

use in treat W W e nature’ of th ndit| on being treated
o e oo dauas.of @) b 9p s ARSI toANBAda USsl 0 s BEpayaton e
di scretion off Hrbwmédmpdws,physi cian or veterinarian. In general however
doses -enpl oyed for adult human treatnent will typically be in the range of
0. 01-2000ng per day e.g 0.01-500ng per day. The desired dose may

conveni®nt | yAdoordingderd fnthen processy(0) alcempound ©f formula l) dnay be odmverteder ed

2 3pDropr i 3hy aibtheY Bbmpoll FIGHRUIE (3 usiHl cofiribnal fibhnRjug2r © Sub- doses

Thus compounds of formula (I) wherein R2is a phenyl group substituted by a _
carboxyl group may be prepared by hydrolysis of the corresponding opmpound
10 of formula (I) wherein R2 is a phenyl group substituted by an alkoxycabonyl

group.

 In the processes described above the group R and R? in the intermediates I,
lll, V and VI may be a group as defined in formula (i) or a group convertible
16 thereto.

 The foregoing series of reactions involve a number of alternative pathways
which may start with the 1,5-benzodiazepine of formula (X) as defined above.
Thus according to a further general process (D) a compound of formula (I) may
20 be prepared by reacting.a compound of formula (X) in one or more stages with
reagents serving to introduce the groups R1 and NHCONHR2.

Compounds of formula (I) contain at least one asymmetric carbon atom, namely
the carbon atom of the diazepine ring to which the substituted urea grouping is

25 - attached. Specific enantiomers of the compounds of formula (I) may be obtained
by resolution of the racemic compound using conventional procedures such as
chiral HPLC. Alternati\}e!y the required enantiomer may be prepared by the
corresponding enantiomeric amine of formula (V) using any of the processes
described above for preparing compounds of formula () from the amine (IV).

30 The enantiomers of the amine (IV) may be prepared from the racemic amine
(IV) using conventional procedures such as salt formation with a suitably
optically active acid such as R- camphorsulphonic acid.

The following examples, which are non-limiting, illustrate the invention.
35
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Because the conmpounds of the invention antagonise the function of CCK in
aniymats; they may al so be used as feed additives to increase the food
inttake in animals in daily dosages of around 1ng/kg to 10ng/kg. Wile it is
possi ble that, for use in therapy, a conpound of the invention may be
adm ni stered as the raw chemical it is preferable to present the active

I ngredi ent as a pharmaceutical formul ati The i nvention thus further
provi des a pharmaceutical fornulation cd 2pr|5|ng a conmpound of forrmula (I)
~or a pharmaceutically acceptable salt thereof together with one or nore

et apeut | ¢ TG @ﬁﬁ%ﬁ’%ﬁéﬁ%ﬁtﬂﬂé%%%ﬁ?@%%%é%S’?é'@ CALEN
' accept abl e' were determt hign.poapparatusand are uhcowedted. Allgr edi ent s of
the fornul atjepbetafire refdPteDE! Ittt $pbbfia were measured in chloroform-dq
solutions on a FT-IR instrument. Proton Magnetic Resonance (1 H-NMH)
5 spectra were recorded at 300MHz as solutions in chloroform-d4. Chemical shifts
are reported in ppm downfield (d) from Me4Si as an interna | standard, and are
assigned as singlets (s), doublets (d), doublet of doublets (dd) or multiplets (m).
Column chromatography was carried out over silica gel (Merck AG Darmstadt,
Germany). Solutions were dried over anhydrous sodium sulphate. "Petrol" refers
10 to petroleum eth_er,b.p.40-60°C. Dichioromethane was redistilled over calcium
hydride; tetrahydrofuran was redistilled over sodium; ethyl ether was redistilled
over sodium and ethyl acetate was dried over activated molecular sieves. The
following abbreviations are used in the text. EA = ethyl acetate, CH =
cyclohexane, P = petroleum ether 40-600C, THF = tetrahydrofuran, DCM =
15 dichloromethane, EE = ethyl ether, DMF = N,N-dimethylformamide. Tic refers to
thin layer chromatography on silica plates. All the compounds are intended as
racemic mixtures uniess otherwise indicated.

20  Intermediate 1

1-Bromo-3-methylbutane (4.33ml) was added to a solution of the 2- amino-2'-
fluorodiphenylamino (7.0g) and sodium iodide (5.24g) in dimethylformamide
(250ml) under a nitrogen atmosphere. The solution was stirred at 1200 for 8h,

25 then cooled to room temperature, diluted with w ater (300ml) and extracted with
diethyl ether (2x250ml) The combined organic extracts were washed with brine
(300ml), dried and concentrated in vacuo to an oil, which was purified by flash
chromatography (eluting with CH-EA 95:5) to give the title compound as a
yellow oil (6.3g). T.l.c. CH-EA (9:1) Rf 0.75.

30

" The intermediate 1 (6.3g) and the 2-phenylhydrazonomalonyldichloride (6. 89)
35 were each taken up in THF (150ml) and dropped in a flask contamlng THF
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reci pient thereof. The conpositions of the invention include those in a
form'especial ly fornulated for oral, buccal, parenteral, inplant, or rectal
adm nistration. Oal admnistration is preferred. Tablets and capsul es for
oral administration may contain conventional excipients such at binding
agents, for exanple, syrup, accacia, gelatin, sorbitol, tragacanth,

hydr oxypropyl cellul ose, nucil age of SL?éCh or polyvinylpyrrolldone
fillers, for exanple, |actose, sugar, rocrystalline cellul ose,

mai ze- starch, cal ci um phosphate or sorbltol | ubricants, for exanple,

o ogenaL (o0 bfaiied 1. SO Gget B dvfossehe MisPpiig Bivon,
sodi um st ar &ne golyﬁan weasaallawesm twafgw mg,mm t%maﬁra;uresaud lﬂnﬁn heated t§uﬁqgnat e.
The tabl et s jgeh. ophe-6@LAGN Wﬁd&ﬁtﬁa{bwﬁ% eg: oif NOMIehivias Bﬁnﬁéd O al

| d b the f
shgglansr)(r)ﬁg?‘agblcﬁf‘?'ﬁﬁggé o “@ﬁg y&;‘&é Eﬁseé)lt?l a@“}ﬂWﬂ ed as

a dry ISrOduyblléwrsoﬁdr(stagl)WMmeome/\Htlﬁf GH-BA (7t3)sRi 0BY.e vehicle before
use. Such liquid preparations may contain conventional additives such as

suspendi ng agents, for exanple, sorbitol syrup, nethyl cellul ose,
gl ucose/ sug i

10 A solution of the intermediate 2 (5.8g) in glacial acetic acid (50ml) was
added,dropwise, to a suspension of zinc dust (6.37g) in glacial acetic acid
(20ml) cooled to 00. The mixture was stirred at 230 for 3h, then diluted with
water (200ml) and decanted from zinc. Solid sodium carbonate was added until
pH=9 and the mixture extracted with ethyl acetate (2x300ml). The combined

15 organic extracts were washed with brine (300ml), dried and concentrated in
"“vacuo to an oil which was purified by flash chromatography (eluting in gradient
from CH-EA 2:1 to EA) to give the title compound as a white foam (2. Bg) M.p.
125-60, T.l.c. DCM-methanol (30:1), Rf 0.38.

20

Sodium borohydride (22.7g) was added portionwise to a mixture of the 2-amino-
2'-fluorodiphenylamine (8.0g), sodium acetate trihydrate (16.33g) and 3,3-
dimethylbutyrraldehyde (5ml) in acstic acid (12.8ml), water (50ml) and ethanol

25 (40ml) cooled to 00. The solution was stirred at 230 for 30 min.,then diluted with
ethyl acetate (300ml) .The organic layer was washed with a 10% solution of
sodium hydroxide (3x200ml) and brine (200ml),dried and concentrated in vacuo
to an oil, which was purified by flash chromatography (eluting with CH-EA 9:1) to

| give the title compound as a yellow oil (7.44g). T.l.c. CH-EA (9:1), Rf 0.85.
30

The intermediate 4 (7'739) and the 2-phenylhydrazono- malonyidichioride
35 (7.97g) were each taken up in THF (100ml) and dropped in a flask contalnmg
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gel atin,* hydroxyet hyl cel | ul ose, carboxynethyl.cellul ose, alum niumstearate -
gel.-or hydrogenated edible fats; emulsifying agents, for exanple, lecithin,
sorbitan nono-ol eate or acaci a; non-aqueous vehicles (which may include
edible oils), for exanple, alnond oil, fractionated coconut oil, oily
est.érs, propylene glycol or ethyl alcohol; and preservatives, for exanple,
met hyl or propyl p-hydroxybenzoates or g@ bic acid. The conpositions nmay

al so be formul ated as suppositories, e.g. containing. conventional
suppository bases such as cocoa butter or other glycerides. For buccal

adm n St at I TRFI(BE0RAMARNAINS] 1250 LGer bivirbgemathotiYre! Aftor coniphases
| ovontt on mAadiEe ik solfon W Slowel o naMR IS rhodtieRinaratug S tobf hegten
conti nuous itof50Y for 3h-Thewsolutiomwas aoncenteateiddn vaeyo e aprail; sviichiwias uni t

container s WP feaehidiPoriry, i AIROHTR 870 AR (o e

as 5  compound as yellow solid (10.8g). M.p.112-1140. T.L.c. CH-EA (8:2), Rf 0.40. .

10 A solution of the intermediate 5 (10.1g) in glacial acetic acid (80ml) was
‘added,dropwise, to a suspension of zinc dust (10.89) in glacial acetic acid
(20ml) cooled to 00 . The mixture was stirred at 230 for 2h, then diluted with
water (200ml) and decanted from zinc. Solid sodium carbonate was added until
 pH=9 and the solution then extracted with ethyl acetate (3x250ml).The
15 combined organic extracts were washed with brine (400m!), dried and
concentrated in vacuo to an oil, which was purified by flash chromatography
(eluting in gradient from CH-EA 2:1 to ethyl acetate) to give the title compound
as a white foam (5.4g). M.p. 98-1000. T.l.c. DCM-methanol (20:0.5), Rf 0.3.

20

Phosgene in toluene (1.93M solution; 7ml) was added to a solution of the
intermediate 3 (0.2g) in dichloromethane (3ml). The resulting solution was

25 stirred at 230 for 5h, then concentrated in vacuo at 500 for 3h to give the title
compound as a white solid (0.21g). M.p. 167-80.

30 - ~1H-1.5-
Pyridine (0.137mil) and phenyl chloroformate (0.21ml) were added to a solution
of the intermediate 3 (0.3g) in dichloromethane (15mi) under a nitrogen
atmosphere. The resulting solution was stirred at 230 for 30min, then washed
with a 1% solution of hydrochlbric acid (15ml), a 5% solution of sodium

35 hydrogen carbonate (15ml) and brine (20ml). The organic layer was dried and
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10 suspension solutions, or enulsions in oily or aqueous vehicles, and may
contain formul atory agents such as suspending, stabi | i si ng- and/ or

di spersing agents. Alternatively the active ingredient may be in powder
form which may be obtained by freeze drying for constitution with a
suitabl e vehicle, e. g. sterile, pyrogen-free water, before use. The
conposition according to the invention gﬁy al so be formulated as a depot
preparation. Such long acting fornulatids may be admi nistered by

i npl antation (for exanpl e subcutaneously or intranuscularly) or by

[ I f | pvention
may be 1 or myoncefiEtedin vecitiio € softh @fftrtwas Wﬁ%ﬁ@ﬂf@tﬁ?@%& !
exanpl e as dWediiegompound as aawb@q)salm!éoag) M. 226+ xThenGH-Eds{Int), or as
sparingly soRfdg. psderivatives, for exanple, as a sparingly soluble salt.

The conpositions according to the invention may contain between 0.1 -799%
of the active ingredient, conveniently from 30- 95@6for tablets and capsul es

and 3- w%fmmepar ations.

Pyridine (0.64ml) and phenyl chloroformate (1.0ml) were added to a solution of
the intermediate 6 (1.5g) in dichloromethane (100ml) under a nitrogen

10 atmosphere. The resulting solution was stirred at 230 for 30min, then
washed with a 1% solution of hydrochloric acid (2x70ml), a 5% solution of
sodium hydrogen carbonate (2x70ml) and brine (100ml). The organic layer was
dried and concentrated in vacuo to a solid which was triturated with diethyl
ether to give the fitle compound as a white solid (1.4g). M.p. 199- 2000 T.lc.

15 CH-EA (1:1), Rf=0.82.

1,2-Epoxy-3,3-dimethylbutane (7ml) was added, portionwise, to a mixture of the

20 2-amino-2'-fluorodiphenylamine (7_.469) and p.toluenesulfonic acid (0.6g) in
ethanol (30ml) heated to 800. The mixture was stirred at 800-for 19h, then -
concentrated in vacuo and partitioned between water (100ml) and ethyl acetate
(150ml). The organic layer was washed with a 5% solution of sodium hydrogen
carbonate (2x100ml), brine (150ml), dried and concentrated in vacuo to an oil,

25 which was purified by flash chromatography (eluting with CH-EA 80:20) to give
the title compound as a yellow oil (3.21g). T.l.c. CH-DCM (1:1) , Rf 0.25.

The intermediate 10 (1 .8g) and the 2- phenylhydrazonomalonyldichloride

(1.76g) were each taken up in THF (35ml) and dropped in a flask containing

THF (30ml) maintained at - 150 under a nitrogen atmosphere. After complete

addition the solution was allowed to warm to room temperature and then heated
35 to 500 for 3h. The solution was concentrated in vacuo to an oil, which was
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Corrpounds of general fornula (1) and salts thereof may be prepared by the
gener-al* net hods outlined hereinafter. In the follow ng description, the
groups R err]-Rerr] are as defined for the conpounds of formula (1) unless
ot herwi se stated. According to a first general process (A) conpounds of
formula (1) may be prepared by reacting a conpound of formula (11) in which
X represents the group -N=C=0O, or NHCCR&err] wherein R err] is an
optionally substituted phenoxy group or 1-im dazol e group. [err]
optionally in the presence of a base such as a tertiary amne (e.g.

b o 3" Bdned B AR A e met aaranhy (el Wi ELPER 2L fagivath s o' Vo™
(e.g. tetraippehpaiynthas ayeliow sokdd2. tg)oM.pi217-80. TeLayCHEAERTIde RO 7 hinal | y

at a tenperature ranging fromroomtenperature to the reflux tenperature of .
t he sol vent.

Zinc dust (2.17g) was added portionwise to a solution of the intermediate
11(2.19) in glacial acetic acid (30ml) previously cooled to 00. The mixture was
stirred at 230 for 20h, then diluted with water (100ml) and decanted from zinc.

10 Solid sodium carbonate was added until pH=9, and the mixture was extracted
with ethyl acetate (3x100ml).The combined organic extracts were washed with
brine (200mil), dried and concentrated in vacuo to an oil, which was purified by
flash chromatography (eluting with EA) to give the title compound as a white
foam (1.09g). M.p. 104-50 T.l.c. EA- methanol (20:2), Rf 0.66 and 0.61.

15 ' '

20 The diastereomeric mixture, intermediate 12 was separated by preparative
HPLC (Column Spherisorb SUCN 25x0.46cm) eluting with
hexane/ethanol/isopropanol 85:10:5 and isopropylaminé 0.05% (flux 2mi/min,
detection UV at 235nm) to give the title compound 13a (retention time 8.9min)
as a white solid (0.3g) M.p. 164-50 T.l.c. EA-methanol (20:2), Rf 0.66. and the

25 title compound 13b (retention time 6min) as a white foam (0.35g). T.l.c. EA-
methanol (20:2), Rf 0.61.

Intermediate 14
30 Sodium borohydride (0.4g) was added portionwise to a mixture of 2- amino-
diphenylamine (0.5g), sodium acetate trihydrate (0.5g) and 4-methyl-2-oxo-
pentane (0.25ml) in acetic acid (1.7ml), water (5ml) and ethanol (4ml) cooled at
00C. A further amount of sodium borohydride (2.0 g) and -of 4-methyl-2-oxo-
pentane (3m!) were added and the solution was stirred at 230 for 30 min.,then
35 diluted with ethyl acetate (100ml) and water ( 100ml) .The organic layer was
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In a panticular aspect of the process (A) when X is the group NHCOR[ er r ]
and-Rletr] is a 1.imdazole group, the imdazolide (Il1) may be forned in
situ in which case the amine of formula (111) will be mixed with a conpound
of formula (1V) [err] In the presence of carbonyldiim dazole under the

af of ementi oned conditions. For process A when X is the group NHCOR[err] and
Rlerr] is optionally substituted phenoxi group the reaction with the
primary amne (l111) is preferably carri 8 out in the presence of a base
such as a tertiary amne e.g. triethylam ne. For process A when X is the

b of erably e W % 1095, 6ibe 4 st acBimeTEom el inelioahidon g

net hyl ene cldried atd cancentrated in yacuce to give/an od, whlcxjpewas pudtied bydlash pri or

h ddi | [
wher o1 R e HoTSlogre@nf e/t ytf 08, Eb pou1p) S IR B el
fromthe pri 9‘9’ a4 Q)Wlﬁ-yéﬁeﬁﬁt@@ﬂ% Rh0789 |5% i ég%pﬂﬁéﬁal ly

substi tgit ed aﬂaeﬁuchl_m)o&@tfmte in the presence of a base such as
pyrldlne

10 The intermediate 14 (0.42g), and 2- phenylhydrazonomalonyldichlbride
(0.469) were each taken up in THF (20ml) and dropped in a flask containing
THF (10ml) maintained at 00 under a nitrogen atmosphere. After complete
addition the solution was allowed to warm to 230 and stirred for 20h. A further
amount of 2-phenylhydrazonomalonylidichloride (0.13g) was added and stirring

15 continued for 1 h at 230 and then at 500 for 90 min. The reaction mixture was
diluted with ethyl acetate ( 200ml); the organic layer was washed with a 10%
solution of sodium hydroxide (60ml) and brine '( 2x70 ml ), dried and
concentrated in vacuo to give an oil, which was purified by flash

: chromatography (eluting with CH-EA 95:5, increasing polarity to 90:10) to give

20 the title compound as a yellow solid (0.43g). T.l.c. CH-EA (70:30), Rf 0.73.

IR :1668, 1653 (C=0); 1591 (C=C) cm-1; '

25
Zinc dust (0.55g) was added portionwise to a solution of the intermediate 15
(0.42g) in glacial acetic acid (10ml) cooled at 0o. The mixture was stirred at 230
for 8h, then decanted from zinc, diluted with ethyl acetate (50 ml), washed
with a 10% solution of sodium hydroxide ( 60 ml), brine (2x60ml), dried and

30 concentrated in vacuo to give an oil which was purified by flash
chromatography (eluting in gradient from CH-EA 1:1 to DCM-methanol 90:10)
to give the {itle compound as a white foam (0.22g). T.l.c. DCM-methanol
(90:10), Rf 0.53. IR :3500-3000 (N H2), 1703 and 1672 (C=0), 1593 (C=C)
cm-1;

35
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The reaction may be carried out in a solvent such as a hal ohydrocabon e.g.
di chlorbnet hane and at a tenperature fromO0-50[err]. Conpounds of forml a
(1) wherein Rlerr] is a 1-inidazole group may be prepared by reacting a
conmpound of forrmula (IV) with carbonyldiimdazole in the presence of a

sui tabl e sol vent such as a hal ogenat ed hydrocarbon (e.g. dichl oronethane)
or an ether (e,g tetrahydrofuran) at a égnperature ranging fromO to 80
(conveniently at roomtenperature). Conmpounds of fornula (I1)-wherein
X is the isocyanate grouping -N=C=O nay be prepared fromthe prinmary am ne
(I'V) by reag hedidte {ghosgene (COC [err]) in a suitable solvent such as
nmet hyl ene ¢ to g further general process (B) conmpounds of
formula (1)

Potassnum carbonate (29g) and sodlum hydrosulphlte (25.3g) were added
portionwise over 1 hour to a suspension of 5-chloro-2- nitrodiphenylamine (8g)
5 in 95% ethanol (250ml) and water (250ml).The mixture was stirred at 230 for

20h, then a further amount of sod ium hydrosulfite (1g) was added and stirring
continued for 1h. The reaction mixture was acidified to pH4 with conc.
hydrochloric acid and then a 10% solution of sodium hydroxide was added until
the pH was 10. The solution was concentrated in vacuo and extracted with ethyl
10 ether (2x250m|) The combined organic extracts were washed with brine
(2x250ml), dried and concentrated in vacuo to give the crude compound as a
yellow solid (7.8g) which was purified by flash chromatography (eluting with P-
EE 1:1) to give the {itle compound as a yellow foam (4.4g) . T.L.c. CH-EA (1:1),
Rf 0.50. IR : 3412 and 3320 (NH), 1592-1589 (C=C) cm-1;
15 '
Intermediate 18
Sodium borohydride (2g) was added portionwise to a mixture of the intermediate
17 (2g), sodium acetate trihydrate (2.28g) and 3- methylbutyraldehyde (2ml) in
20 acetic acid (8ml), water (15ml) and ethanol (35ml) cooled to 00C. The solution
was stirred at 230 for 30 min,then diluted with ethyl acetate (200mi) .The
organic layer was washed with a 10% solution of potassium carbonate (100ml)
and brine (100ml),dried and concentrated in vacuo to give an oil, which was
purified by flash chromatography (eluting with CH-EA 95:5) to give the title
25 compound as a yellow oil (0.8g). T.l.c. CH-EA (1:1), Rf 0.72.

30 The intermediate 18 (1.15g) and 2-phenylhydrazonomalonyldichloride (1.17g)
were each taken up in THF (30ml) and added dropwise in a flask containing
THF (10ml) maintained at 00 under a nitrogen atmosphere. After complete
addition the solution was allowed to warm to 230C, stirred for 30 min., then
heated at 600 for 2h. The solution was diluted with ethyl acetate (150ml),

35 washed with brine (2x100ml), dried and concentrated i in vacuo to glve an onl
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prepared by reacting a conpound of fornula (1V) with an isocyanate of
formul & (V) O=C=N-R[err] (V) or a carbanoyl chloride of fornmula (VI)

Cl (O NHR[ err] (VI) The reaction conveniently takes place in the
presence of a suitable solvent such as a hal ohydrocarbon (e.g.

di chl oronet hane), an ether (e.g tetrahydrofuran) or a nitrile (e.qg.
acetonitrile) or a mxture thereof at a,jenperature in the range of O[err]C
to 80[err]C. Conpounds of formula (IV) y be prepared by reduction of
corrpounds'of formula (VI) [err] wherein Wis CH N err] or C=N NHPh.

Co d gd t
cogggﬂgdso? a{rmwlélsw¥bb)t§y\ﬂgf %ﬂoW%taglgﬁhy[ L‘I"]"Sr esence%%ggm '? agl e
cat al yst sumcraampamqi@nturw 78rBQa) tg he title-compotindiasra yellaw solid (1.12g).
car bonat e,

10

18

20

25

30

35

1.¢GHEN P ), Rt @.swﬁm .Téhfsz“ @4y, 1884 (C=0) cm-1;

‘A solution of the intermediate 19 (0.6g) in glacial acetic acid (14ml) was

added,dropwise, to a suspension of zinc dust (0.76g) in glacial acetic acid ( 14
ml) cooled at 00. The mixture was stirred at 230 for 3h, then decanted from
zinc, washed with ethyl acetate ( 80 ml) and then with 10% sodium hydroxide
(100mi) and brine (70ml). The combined organic extracts were dried and
concentrated in vacuo to give an oil which was purified by flash
chromatography (eluting in gradient from CH-EA 1:1 to EA -methanol 27 3)to
give the fitle compound (0.3g). T.l.c. DCM-methanol (27:3), Rf 0.5..

Intermediate 21

A mixture of 4-chloro-2-nitroaniline (5.5g), bromobenzene (20ml), potassium
carbonate (1.63g) and copper(l) iodide (0.68g) was heated to 1800 for 36h. The
reaction mixture was cooled to room temperature, then ethyl acetate (200ml)
and water (300mli) were added ; the organic extracts were washed with brine
(2x150mi), dried and concentrated in vacuo to give the crude compound which
was purified by flash chromatography (eluting with CH-EA 95:5) to give the title

compound (3.67g) . T.l.c. CH-EA (1:1), Rf0.71.

Intermediate 22

Potassium carbonate (13g) and sodium hydrosulphite (11.4g) were added
portionwise over 3 hour to a suspension of 4-chloro-2- nitrodiphenylamine (3.6g)
in 95% ethanol (100ml) and water (100ml).The mixture was stirred at 230 for
20h. The reaction mixture was t hen acidified to pH=4 with conc. hydrochloric
acid (20ml); then 10% solution of sodium hydroxide (80ml) was added until
pH=10 and the solution extracted with ethyl acetate (2x150mi). The combined
organic extracts were washed with brine (2x150ml), dried and concentrated in
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conveniently takes place in the presence of a solvent such as an al kanol
(e.g” "ethanol) an ester (e.g. ethyl acetate) or acetic acid. 13
Compounds of fornula (VII) wherein Wis C=N-NHPh nmay be reduced to a
conmpound of forrmula (IV) by reaction with zinc and acetic acid. This
reaction may be carried out a tenperature with the range 0-50. Conpounds of
formula (VII) wherein Wis CHNerr] may prepared froma conpound of
formula (VI1) wherein Wis CHerr] by tréatnent with a strong base such as
sodi um hydride or potassiumtert-butoxide followed by tri-isopropyl

benzenesul phealo 36 gk th@*‘tﬁuﬂé%ﬁh*ﬁﬂm g %ﬁ?\h'ébli&i?%@g%ﬁ&ﬁ Hldé gur @'dv]‘? nt
S s o o Shve aLo YT nes e
be prepared gompeand eera yellow foam (2.37g) . T.Lc. CH-EA (1:1), Rf 0.66. '

5 Intermediate 23
Bromo 3-methylbutane (0.62ml) was added to a solution of the intermediate 22
(1.00g) and sodium iodide (0.7g) in dimethylformamide (40ml) under a nitrogen
‘atmosphere. The solution was stirred at 1200 for 12h, then cooled at 23°C,
10 diluted with ethyl acetate (150ml) and washed with brine (3x100ml). The
combined organic extracts were dried and concentrated in vacuo to give an oil,
" which was purified by flash chromatography (eluting with CH-EA 95:5) to give
the fitle compound as a yellow oil (0.74g). T.L.c. CH-EA (1:1), Rf 0.76.

15

The intermediate 23 (0.74g) and the 2- phenylhydrazonomalonyldichloride
(0.75g) were sach taken up in THF (15ml) and dropped in a flask containing

20  THF (20ml) maintained at 00 under a nitrogen atmosphere. After complete
addition, the solution was allowed to warm to 230C, stirred for 30min., then
heated at 600 for 2h. The solution was diluted with ethyl acetate (120ml),
washed with brine (2x100mi), dried and concentrated in vacuo to give an oil,
which was purified by flash chromatography (eluting with CH-EA 95:5 ,

25 increasing polarity to 70:30) to give the fitle compound as a yellow solid (0.91g).
T.l.c. CH-EA (1:1), Rf 0.68

30
To the solution of intermediate 24 (0.9g) in glacial acetic acid (20ml) at 00, zinc
dust (1.14g) was added portionwise . The mixture was stirred at 230 for 1h, then
decanted from zinc, washed with ethyl acetate (150ml) and then with 10%
sodium hydroxide (150ml) and brine (100ml). The combined organic extracts
35 were dried and concentrated in vacuo to an oil which was purified by flash
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of t he orthocphe?gl enediamne (V) with the diacid chl ori de (IX), ina
suitabl € solvent such as an ether e.g. tetrahydorfuran [err] Conpounds of
formula (M 1) wherein Wis CH err] prepared by reaction of the
correspondl ng conpound (X) [err] with a conpound Rlerr]Y where Y is hal ogen
(e.g.a chlorine or bromne atom or a rresyl ate group under strongly basic
conditions. Thus the reaction may conveniently be carried out by
pretreating the conpound of fornmula (X)28ith a strong base such as sodi um
hydride in a suitable aprotic solvent such as an amde (e.g. N N
di met hyl formam de) at a tenperature ranging fromO[err] to reflux. 14

chromatography (eluting in gradient from CH-EA 1:1 to EA-methanol 27:3 ) to

give the title compound (0.53g). T. l.c. EA-methanol (27:3), Rf 0.6.

Intermediate 26
5 - -D.
A mixture of 4,5-dichloro-2-nitroaniline (5.0g), bromobenzene (16ml) potassium
carbonate (1.17g) and copper(l) iodide (0.46g) was heated to 1500 for 36h. The
reaction mixture was concentrated in vacuo to give the crude compound which
was purified by flash chromatography (eluting with CH-EA 90:10) to give the {itle
10 compound (4.34g) T.l.c. CH-EA (1:1), Rf 0.7.

Intermediate 27
Potassium carbonate (13.8g) and sodium hydrosulfite (12.1g) were added
15 portionwise over 3 hour to a suspension of 4,5-dichloro-2- nitrodiphenylamine
(4.34g) in 95% ethanol (100ml) and water (100ml). The mixture was stirred at
230 for 20h. The reaction mixtu re was then acidified to pH=4 with conc.
hydrochloric acid ( 20ml ), then 10% solution of sodium hydroxide (80 ml ) was
added until pH=10 and the solution extracted with ethyl acetate (2x120ml). The
20 combined organic extracts were washed with brine (2x100m 1), dried and
concentrated in vacuo to give the crude compound which was purified by flash
chromatography (eluting with CH-EA 90:10 then 80:20) to give the title
compound as a yellow foam (2.15g) . T.l.c. CH-EA (1:1), Rf 0.54.

25

1-Bromo-3-methylbutane (1.2ml) was added to a solution of the intermediate 27
(2.15g) and sodium iodide (1.3g) in dimethylformamide (70ml) under a nitrogen
atmosphere. The solution was stirred at 1200 for 9h,and at 230C for 20h. A

30 further amount of bromo-3-methylbutane (0.5ml) was then added and stirring
was continued at 1200 for 8h. The reaction mixture was diluted with ethyl .
acetate (300ml) and washed with brine (150ml). The combined organic extracts
were dried and concentrated in vacuo to give an oil, which was purified by
flash chromatography (eluting with CH-EA 95:5) to give the title compound as a

35 yellow oil (1.72g). T.Lc. CH- EA (1:1), Rf 0.70.
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In-the above described reaction schene when the group R err] contains an
hyd-roxyr group then this may be present in a protected forme.g. as an

et her such as an arylnmethyl ether e.g. a benzyl ether. Compounds of formula
(VIl)) are either known conmpounds or may be prepared by anal ogous net hods.
Thus for exanple a conpound of fornula (VIIl) may be prepared by alkylation
of the amne (Xl). [err] Thus the am ne SXI) may be reacfted with the
conpound Rl err]Y, in which Y is chl orin€”or broni ne, optionally in the
presence of sodiumiodide in a solvent such as N, N-di net hyl f or mam de.
Compounds of fornmula (VII1) wherein R err] represents the group -

CH err]-CH(OH) Rlerr] where Rierr] is a (ferr] alkyl group may be prepared
by reactionlniermedigie@® (XI) with the epOX|de (XII) in a solvent such as an

al kanol e. g=_gt -3dpid}
p-tol uene s N

5 The intermediate 28 (1.72g) and the 2- phenylhydrazonomalonyldlchIonde
(1.53g) were each taken up in THF (15ml) and dropped in a flask containing
THF (40ml) maintained at 00 under a nitrogen atmosphere. After complete
addition the solution was allowed to warm at 230C, stirred for 45 min., then
heated at 600 for 1h and 30min. The solution was diluted with ethyl acetate
10 . (150ml), washed with brine (2x100ml), dried and concentrated in vacuo to give
an oil, which was purified by flash chromatography (eluting wi th CH-EA 95:5 ,
increasing polarity to 80:20) to give the itle compound as a yellow solid (1.85g).
- T.l.c. CH-EA (1:1), Rf 0.66.

15

To the solution of the intermediate 29 (1.0g) in glacial acetic acid (15ml) at 00,
zinc dust (0.65g) was added portionwise . The mixture was stirred at 230 for 6h,

20 then decanted from zinc, washed with ethyl acetate (150 ml) and then with 10%
sodium hydroxide (150ml) and brine (100ml). The combined organic extracts
were dried and concentrated in vacuo to give an oil which was purified by flash
chromatography (eluting in gradient from CH-EA 1:1 to EA-methanol 80:20) to
give the fitle compound (0. 44g). T.l.c. EA-methanol (27:3), Rf 0.59.

25 :

Intermediate 31

A mixture of 4-Fluoro-2-nitroaniline (5.0g), bromobenzene (20ml), potassium

carbonate (1.54g) and copper(l) iodide (0.61g) was heatedto 1500 for 30h. The

30 reaction mixture was cooled at 230C , then ethyl acetate ( 200 ml ) was added ;
the organic extracts were washed with brine (100ml), dried and evaporated in
vacuo to give the crude compound which was purified by flash chromatography
(eluting with CH-EA 95:5) to give the title compound (2.4g) T.L.c. CH-EA (1:1),

‘Rf 0.68.
35 ———,
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Conpounds of formula (VII1) where in Rlerr] is an optionally substituted

al kyl group. May al so be prepared from conpound (X ) by reaction with a

sui t.abl e al dehyde or ketone with concomitant or subsequent reduction of the
reaction product. Thus for exanple a conmpound fornula (VII1) wherein R err]
S 1,3-dinethy|buty| may be prepared from conpound (Xl I) by reaction with
nmet hyl i sobutyl ketone followed by reactéén1\M th sodi um borohydride. In
general, the conpounds of formula (111)5°V and (VI) are either known
conpounds or may be prepared according to nmethods used for the preparation

of known COWOF ding to a further process (C) a conpound of
formula (1) A erted |nto anot her conpound of fornula (I) using
convent i onak-2BIRH : =L 2 conpounds of fornula (1) wherein R err]
'i's a phenyl pPgffysiurh ldé%tbﬁa\té%d s@ ahd sodium hydrosulfite (8.2g) were added
portionwise over 3 hour to a suspension of 4-fluoro-2- mtrodlphenylamme (2.49)
5 in 95% ethanol (70ml) and water (70ml).The mixture was stirred at 230 for 20h.
The reaction mixture was the n acidified to pH=4 with conc. hydrochloric acid (
15ml ), then 10% solution of sodium hydroxide (50 ml ) was added until pH=10,
and the concentrated solution extracted with ethyl acetate (2x100ml). The
combined organic extracts were washed with brine (2 x80ml), dried and
10 concentrated in vacuo to give the crude compound which was purified by flash
chromatography (eluting with CH-EA 90:10 then 80:20) to give the {itle
compound as a yellow foam (1.44g) . T.l.c. CH-EA (1:1), Rf 0.72..

15 _ o(a. " -
1-Bromo 3-methylbutane (1.0ml) was added to a solution of the intermediate 32
(1.44g) and sodium iodide (1.1g) in dimethylformamide (60ml) under a nitrogen
atmosphere. The solution was stirred at 1200 for Sh; the reaction mixture was
diluted with ethyl ac etate (300ml) and washed with brine (3x150ml). The

20 combined organic extracts were dried and concentrated in vacuo to give an oil,
which was purified by flash chromatography (elutlng with CH-EA 95:5) to glve
the title compound as a yellow oil (0.96g). T.i. c. CH-EA (1:1), Rf 0.74.

25

The intermediate 33 (0.969) and 2-phenylhydrazonomalonyldichloride' (1.01g)
were each taken up in THF (15ml) and dropped in a flask containing THF
(40ml) maintained at -00 under a nitrogen atmosphere. After complete addition"

30 the solution was allowed to warm at 230C, stirred for 30miri., then heated at 600
for 2h. The solution was diluted with ethyl acetate (120ml), washed with brine
(2x100ml), dried and concentrated in vacuo to give an oil, which was purified by
flash chromatography (eluting with CH-EA 95: 5 , increasing polarity to 80:20) to
give the title compound as a yellow solid (1.3g). T.l.c. CH-EA (1:1), Rf 0.74.

35
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car boxyl. group may be prepared by hydrolysis of the correspondi ng conpound
of formila (1) wherein R err] is a phenyl group substituted by an
al Koxycabonyl group. In the processes described above the group Rlerr] and

Rlerr] in the internediates II, Il1l, V.and VI may be a group as defined in
formula (1) or a group convertible thereto. The foregoing series of
reactions involve a nunber of alternati pat hways which may start with the

1, 5- benzodi azepi ne of forrmula (X) as def“ned above. Thus according to a
further general process (D) a conpound of fornula (1) nay be prepared by
reacting a conpound of formula (X) in one or nore stages with reagents
serving to introduce the groups R err] and NHCONHR[ err]. Conpounds of
formula (1) lmﬂﬂnﬂ.d!ﬂiﬁﬂﬂeast one. asyrmetrl c carbon atom nanely the carbon

atom of the i E\H)U5-‘i>‘i’|e%ﬁ2.ﬂ.?:‘l“i;@y_dg%;

attached. Specl ANL1 ONMBT S O onpounas ot tormulra (1

obt ai ned by lﬂs&mzﬂmﬂeracem c corrpound usi ng conventi onal
procedus es sTi§ therSolatibn af thdirterniediate 4 | vsbymt @@craqeaueﬁ@dciar(emm aen0,may

oy of "the. Fite cusLERA0RR %gbnﬁaﬁ?ﬁoﬁ\w%ge T Pxeas e 2330 for 1R, "
then decanted from zinc, washed with ethyl acetate (150ml) and then with 10%
“sodium hydroxide (150mi) and brine (100ml). The combined organic extracts
were dried and concentrated in vacuo to give an oil which was purified by flash
10 chromatography (eluting in gradient from CH-EA 1:1 to EA-methanol 80:20) to
give the {itle compound (0.72 g). T.l.c. EA-methanol (27:3), Rf 0.47.

15 Sodium hydride 80% dispersion in oil (0.13g) was added portionwise to a
solution of the 2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1H-1,5- benzodiazepine
(compound a) (1g) in DMF (18ml) previously cooled at 00 . The reaction was .
stirred for 20min at 00, then a solution of 2- phenylethyl bromide (0.85ml) in .
DMF (2ml) was added dropwise, the mixture was stirred at 230 for 15h, then

20 diluted with EA (80ml) and washed with brine (3x100ml), dried and concentrated
"in vacuo". The crude product was purified by flash chromatography (eluting
with CH- EA 1:1) to give the nﬂmmp_o_um as a white powder (0.85g). T.l.c.
CH-EA (1:1), R=0.27. . =

25  Infermediate 37
| i .
A solution of the intermediate 36 (0.85g) in THF (20ml), cooled to - 700, was
added dropwise to a solution of potassium tert-butoxide (0.3g) in THF (10ml)

30 cooled to -700, under a nitrogen atmosphere. The mixture was stirred for 20min
at -700, then a solution of 2,4,6- triisopropylbenzenesulphonyl azide (0.96g) in
THF (15mi), previously cooled to -700 and acetic acid (0.14ml) were added. The
reaction mixture was allowed to stand at 230 and stirred for 1.5 h, then more
acetic acid (0.14ml) was added and the mixture was stirred for 2 h. Ethyl acetate

35 (150ml) was added and the solution was washed with a saturated solution of
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formula (1) fromthe amne (1V). The enantiomers of the amine (1V) nay be
prepared fromthe racem c amine (1V) using conventional procedures such as
sal't formation with a suitably optically active acid such as R _
canmphor sul phoni ¢ acid. The foll owi ng exanples, which are non-limting,
illustrate the invention. In the Preparations and Exanpl esunl ess ot herw se
stated: Melting points (mp.) were deternm ned on.a Buchi m p. apparatus and
are uncorrected. Al tenperatures refer 300 oCc. Infrared spectra were _
nmeasured in chloroformd, solutions on a FT-1R instrument. Proton I\/agnetlc

oht or of or m cPOdND pyERSen Betiorare, TTEsnl Bod brine, h oBIR e 458 11 om neas
as an int fer reontestratethlin vacoo"., ﬁm crade productswas pgtified byﬁlhsh(rjguﬁI e;[/\;s( d),

|
b (A A BB
dried over amhifeifaAm (8.38ounT.5ci GHAEA (1:19eR=0.57r efers to petrol eum

etherb.g. 40- 60[err] C. Dichloronethane was redistilled over cal cium hydride;
t et r ahydr of ,le‘ﬁn walsl reﬂi stilled over sodium ethyl ether was redistilled

over -
I i . _ |
A solution of the intermediate 37 (0.38g) in ethanol (15ml) and ethyl acetate
10 (15ml) was stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCO3
(0.25q), at 230, for 3h. The catalyst was filtered off on a pad of celite, washing
with dichloromethane (25ml) and ethanol (25ml) and the organic layer was
concentrated "in vacuo". The crude product was purified by flash :
chromatography (eluting with DCM-ethanol 90:10) to give the title compound as
15 a white foam (0.3g). T.l.c. DCM-ethanol (90:10), Rs=0.1.

20 Sodium hydride 80% dispersion in oil (0.07g) was added portionwise to a

' solution of the compound (a) (0.5g) in DMF (50ml). The reaction mixture was
stirred for 30min, then a solution of 1-adamantylmethyl methanesulfonate
(0.537g) in DMF (3ml) was added. The reaction mixture was stirred at 1200 for
7h and at 230 for 15h, then concentrated. The residue was diluted with ethyl

25 acetate (100ml) washed with brine (2x30ml) and water (50ml), dried and
concentrated "in vacuo®. The crude product was purified by flash
chromatography (eluting with CH-EA 1:1) to give the mmmp_o_un_d as a white
foam (0.15g). T.l.c. CH-EA (1:1), R=0.42.

30

A solution of potassium tert-butoxide (0.146g) in THF (7ml) was added dropwise
to a solution of the intermediate 39 (0.4g) in THF (15ml), cooled to -700, under a
35 nitrogen atmosphere. The mixture was stirred for 20 min at -700, then a solution
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16 sodium and ethyl acetate was dried over activated nol ecul ar sieves. The
fol't Owi ng abbrevi ations are used in the text. EA = ethyl acetate, CH =
cycl ohexane, P = petrol eum ether 40-60C, THF = tetrahydrofuran, DCM =
di ch] oronet hane, EE = ethyl ether, DVF =N, N-di nethylformam de. Tic refers
to thin | ayer chromatography on silica plates. Al the conpounds are
I ntended as racem ¢ m xtures unl ess ot hﬁ W se indicated. Internediate 1
2- Fl uoro-2' - (3-met hyl but - 1-yl ) am no- di phenyl am ne 1- Bronp- 3- net hyl but ane
(4.333mM) was added to a solution of the 2- am no-2'-fluorodi phenyl am no
(7.09) and A% A8t trilsy PefiZéhesdlphl sﬁqy W&g
nitrogen at %s'h’ r?a.-gtb ep ol ut Fgﬁé%gb@i r?ldeé:je{at 2| Eg?lrz]?ﬂ?ﬁc}?‘ p. , shlgln
cooled to r Qoo 05 andhacetiq %ﬁ'_@doxﬂ/i"m) weze addedob yeastPreRiXtue: Was v t h
di ethyl et mauoww_aacstéh% af B0 epatstinrd for A8h| Ethyk htatats (PBhl wiSthen auddy
bri r?e (300 a?ﬂd tﬂre's%?ut%rh was washed with water (2x50ml) and brine (2x30ml), dried and
5 concentrated "in vacuo". The crude product was purified by flash

chromatography (eluting with CH- EA 70:30) to give the fitle compound as a

white foam (0.338g). T.l.c. CH-EA (1:1), R¢=0.73.

10

I i . _ .
A solution of the intermediate 40 (0.18g) in ethanol (10ml) and ethyl acetate
(5ml) was stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCO3
(0.2g), at 230, for 3h, then the catalyst was filtered off on a pad of celite and the

16 organic layer was concentrated "in vacuo". The crude product was purified by
flash chromatography (eluting with DCM-methanol 90:10) to give the title
compound as a white foam (0.15g). T.l.c. DCM-methanol (90:10), R¢=0.51.

Intermediate 42
20 1:(2.2-Dimethylethoxycarbonyimethyl)-2.4-dioxo-5-phenyl-2.3.4.5 -tetrahydro-
Sodium hydride 80% dispersion in oil (0.155g) was added portionwise to a
solution of the compound (a) (1.022g) in DMF (30ml) previously cooled to 00.
. The reaction was stirred for 15 min at 230, then t- butyl bromoacetate (0.7ml)
25 was added. The solution was stirred at 230 for 1h, then brine (1 00ml) was
added and the mixture extracted with ethyl acetate (3x30ml), dried and
_ concentrated "in vacuo". The crude product was purified by flash
chromatography (eluting with CH- EA 60:40) to give the {itle compound as a
white powder (1.31g). T.l.c. CH-EA (60:40), R¢=0.4.
30

A solution of the intermediate 42 (0.5g) in THF (6ml), cooled to - 700, was
35 added dropwise to a solution of potassium tert-butoxide (0.168g) in THF (6ml)
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concentrat ed in vacuo to an oil, which was purified by flash chromatography .
(elutlng vmth CH EA 95:5) to give the title conmpound as a yel |l ow oil
(6.3g). T.l.c. CHEA (9:1) R 0.75. Internediate 2

2, 4- Di ox0- 5- ( 2-fluorophenyl)-1-(3-net hyl but - 1-yl) - 3- phenyl hydrazono- 2, 3, 4,5
- tetrahydro-H 1, 5-benzodi azepi ne The intermediate 1 (6.3g) and the

2- phenyl hydrazonomnal onyl di chl ori de (6. 8% were each tken up in THF (150m)
and dropped in a flask containing THF (Z00m ) maintained at -5[err] under a
ni trogen at nosphere. After conpl ete addition the solution was allowed to

war mto r oordofetPRy W‘Uﬂ %nﬁ@fiat v$ r50ﬁ'ﬁérrb?étf8(? ﬁ'ﬂtyﬁ‘ﬁﬁ%%‘don

was concent rat uri

chr omat ogr aﬂﬂ g@"h? ”F?\" él# lof 042,46 mls@rpnxlbenzﬁee%dnbmvl

yel | ow sol i d0(856%))n NHD(GrﬁWbrW@u“ély csoledtb E70Q aRd AcetiRackd {2078ml) were

| ntermedi at & q¥ed. The reaction mixture was allowed to stand at 230 and stirred for 18h,

5 ethyl acetate (30ml) was added and the solution was washed with brine '
(3x100ml), a saturated solution of sodium hydrogen carbonate (20ml), brine
(20ml), dried and concentrated "in vacuo". The crude product was purified by
flash chromatography (eluting with CH-EA 70:30) to give the mlg_qg_mp_o_und asa
white foam (0.5g). T.l.c. CH- EA (1:1), R¢=0.36.
10

A solution of the intermediate 43 (0.354g) in a mixture of ethanol (10ml) and

15 ethyl acetate (2ml) was stirred under hydrogen, at 1 atm., in presence of 5%
Pd/CaCOg (0.183g), at 230, for 3h, then more 5% Pd/CaCO3 (0.183g) was
added and the reaction stirred for 15h. The catalyst was filtered off on a pad of

- celite, washing with dichloromethane (9ml) and methanol (5ml) and the organic

layer was concentrated "in vacuo". The crude product was purified by flash

20 chromatography (eluting with DCM-methanol 96:4) to give the mlgqqmp_o_ung as
a white foam (0. 33g) T.l.c. DCM-methanol (95:5), R¢=0.5.

25
Sodium hydride 80% dispersion in oil (0.100g) was added portionwise to a
solution of the compound (a) (0.7g) in DMF (60ml). The reaction mixture was
stirred for 30min, then a solution of 3,3-dimethylbutyl methanesulfonate (0.575g)
in DMF (3ml) was added. The reaction mixture was stirred at 900 for 50 min, at

30 230 for 15h, at 900 for 2h and at 1400 for 45min, then concentrated. The
residue was diluted with water (30ml) and brine (20ml) and extracted with ethyl
acetate (150ml); the organic layer was washed with water (2x50ml) and brine
(50ml), dried and concentrated “in vacuo". The crude product was purified by
flash chromatography (eluting with CH-EA 1:1) to give the title compound as a

35 white foam (0.4g). T.l.c. CH-EA (1:1), R¢=0.39.
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3- Am'no- 2, 4- di oxo- 5- (2-fl uorophenyl)-1-(3-nmethyl but-1-yl)-2, 3,4, 5-tetrahydr
o- 1H 1, 5-benzodi azepine A solution of the internediate 2 (5.8g) in glacial
acetic acid (50m ) was added, dropwi se, to a suspension of zinc dust (6.379)
in glacial acetic acid (20m ) cooled to O[err]. The m xture was stirred at
23[err] for 3h, then diluted with water éé00n1) and decanted from zi nc.
Sol i d sodi um carbonate was added until pH=9 and the m xture extracted with
et hyl acetate (2x300m ). The conbi ned organic extracts were washed with
brine (300m ), dried and concentrated in vacuo to an oil which was purified

by flash chromat ography (eluting in gradient fromCHEA 2:1 to EA) to give
the title cdﬂ&ﬁlﬁ%ﬁ@#é-whltefoamw 89). Mp 125-6. T.l.c. DCM net hanol

(30:1), Rf (B-A8j 3 1Eifhethe
}(33_DWH|§ H_ ﬁ?amnwzh
5 A solution of potassium tert-butoxide (0.146g) in THF (7ml), cooled to -700, was
. added dropwise to a solution of the intermediate 45 (0.4g) in THF {15ml), cooled
to -700, under a nitrogen atmosphere. The solution was stirred for 20 min at -
700, then a solution of 2,4,6-triisopropylbenzenesulphonyl azide (0.530g) in THF
(7ml), previously cooled to -700 and acetic acid (0.139ml) were added. The
10 reaction mixture was allowed to stand at 230 and stirred for 18h, then ethyl
acetate (75mi) was added and the solution was washed with water (2x50ml) and
brine (2x30ml), dried and concentrated "in vacuo". The crude product was
purified by flash chromatography (eluting with CH-EA 30:70) to give the title
. compound as a white foam (0.338g). T.l.c. CH-EA (1:1), R4=0.73. |

15

A solution of the intermediate 46 (0.298g) in a mixture of ethanol (18ml) and

20 ethyl acetate (7ml) was stirred under hydrogen, at 1 atm., in presence of 5%
Pd/CaCO3 (0.186g), at 230, for 1.5 h, then more 5% Pd/CaCOs3 (0.180g) was
added and the reaction stirred for 1h. The catalyst was filtered off on a pad of
celite, washing with ethanol (20ml) and the organic layer was concentrated "in

. vacuo". The crude product was purified by flash chromatography (eluting with

25 DCM-methanol 90:10) to give the fitle compound as a white foam (0.205g).T.l.c.
DCM-methanol (90:10), R¢=0.46.

30
To a solution of the intermediate 47 (0.3g) in dichloromethane (20ml), a 1.93M
solution of COCI» in toluene (10ml) was added. The reaction mixture was stirred
for 5h at 230, then concentrated "in vacuo” at 500 for 3h to obtain the title
compound as a white foam (0.370g). IR: 2218 (N=C=0); 1693, 1668 (C=0),

35  (C=C)cm;

——
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Sodi um porohydride (22.7g) was added portionw'se to a m xture of the
2-amno-2' -fl uorodi phenyl ar ni ne (8. 0g), sodiumacetate trihydrate (16.33g)
and 3, 3- di met hyl but yrral dehyde (5m) in acetic acid (12.8nl), water (50ml)
and ethanol (40ml) cooled to 0. The solution was stirred at 23 for 30
in.,then diluted with ethyl acetate (300m ) .The organic |ayer was washed
mnth a 10% sol ution of sodi um hydroxi de,(,3x200m ) and brine (200mM ), dried
and concentrated in vacuo to an oil, P h was purified by flash _
chr omat ogr aphy (eluting with CH EA 9: 1) to give the title conpound as a
yellow oil (7.44g). T.l.c. CHEA (9:1), Rf 0.85. Internediate 5
1- (1. 3-Di net hyl but - 1-yl ) - 2. 4-di oxo- 5- (2-fl uor ophenyl ) - 3- phenyl hydr azono-
2,3,4,5-tetﬂﬁé¥ﬂkﬁmﬂﬁﬁﬁi 5- benzodlnazplne The |nterned|ate 4 (7 73g) and
t he 2- phenyl{hi3I8-TifitdhviBE 3 : S B rSaY\latnh KE .
(100mM ) and ,dyoppe
under a ni t ASERWSHEAEES

all oned to Vi msblutmcnﬂthe ﬂmermbdiaee amtﬁ ghmulbhm@ﬁethar@{wml} ﬁy@rdu% The
sol uti on wago SR ShtHreRylchloroformate (0.7ml) were added. The reaction mixture
. was stirred for 30min at 230, then washed with a 1% solution of hydrochloric
acid (20ml), a 5% solution of sodium hydrogen carbonate (20ml), water (20ml),
brine (20ml), dried and concentrated "in vacuo". The crude product was tritured
10 with acetonitrile (10ml) to obtain the title compound as a white powder (1.2g).
T.l.c. CH-EA (1:1) R¢=0.8. '

~ To a solution of the intermediate 53 (0.1g) in dichloromethane (10ml), pyridine
(0.03ml) and phenylchloroformate (0.01ml) were added. The reaction mixture
was stirred for 2h at 230, then diluted with dichloromethane (30ml), washed with
a saturated solution of ammonium chloride (30ml) and brine (40ml), dried and
20 concentrated "in vacuo". The crude product was triturated with acetonitrile
(10ml) to obtain the title compound as a white powder (0.05g). T.l.c. CH-EA
(1:1) R=0.77.

25

Sodium hydride 80% dispersion in oil (0.15g) was added portionwise to a
solution of the compound (a) (0.8g) in DMF (20mi) previously cooled to 00. The
reaction was stirred for 15min at 00, a solution of 2-(1-adamantyl)ethyl bromide

30 (0.8g) in DMF (10ml) was added dropwise, the mixture was stirred at 230 for 8h,
then diluted with DMF (20ml) heated at 800 for 1h and allowed to stand at 230
for 2 days. ethyl acetate (200ml) was added and the soluticn was washed with
brine (3x100ml), dried and concentrated "in vacuo”. The crude product was
purified by flash chromatography (eluting with CH-EA 70:30) to give the title

35  compound as a white foam (0.45g). T.l.c. CH-EA (1:1), R¢=0.42.
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in vacue to an oil, which was purified by flash chromatography (el uting
Wi_th""CH EA 8: 2) 18 to give the title conmpound as yellow solid (10.8Q).

M p.112-114[err]. T.l.c. CHEA (8:2), Internediate 6

3- Amj no- 1- ( 3, 3-di net hyl but - 1-yl ) -2, 4-di oxo-5-(2-fl uorophenyl)-2,3,4,5-tetra
hydro- 1H 1, 5- benzodi azepine A solution of the internediate 5 (10.1g) in

gl acial acetic acid (80m) was added,drg W se,- to a suspension of zinc dust
(10.8g) in glacial acetic acid (20m) co®8led to O . The m xture was stirred
at 23[err] for 2h, then diluted with water (200m) and decanted from zinc.
Solid sodi um carbonate was added until pH=9 and the solution then extracted
with ethyl acetate (3x250n1) The conbi ned organic extracts were washed with
bri ne (400niltermediate & concentrated in vacuo to an oil, which was

puri fi ed byumwﬂwﬁwwmmummmmm

5 A solution of potassium tert-butoxide (0.2g) in THF (10ml) was added dropwise

to a solution of the intermediate 51 (0.67g) in THF (20ml), cooled to -700, under
a nitrogen atmosphere. The mixture was stirred for 20 min at -700, then a
solution of 2,4,6- triisopropylbenzenesulphonyl azide (0.65g) in THF (10ml),
previously cooled to -700 and acetic acid (0.18ml) were added. The reaction

10 mixture was allowed to stand at 230 and stirred for 15h, then EA (150ml) was
added and the solution was washed with a 5% solution of sodium hydrogen
carbonate (80ml) and brine (100ml), dried and concentrated "in vacuo”. The
crude product was purified by flash chromatography (eluting with CH-EA 90:10)
to give the fitle compound as a white foam (0.71g). T.l.c. CH-EA (1:1), R¢=0.68.

15

A solution of the intermediate 52 (0.71g) in ethanol (30ml) and ethyl acetate
20 (15ml) was stirred under 'hydrogen, at 1 atm., in presence of 5% Pd/CaCO3

(0.79), at 230, for 3h. The catalyst was filtered off on a pad of celite, washing

with methanol (50ml) and the organic layer was concentrated "in vacuo". The -

crude product was purified by flash chromatography (eluting with DCM-

-methanol 90:10) to give the title compound as a white foam (0.5g). T.l.c. DCM-
25  methanol (90:10), Rs=0.62. '

30 Sodium hydride 80% dispersion in oil (0.06g) was added portionwise to a
solution of the compound (a) (0.38g) in DMF (10ml). The reaction was stirred at
230 for 1h, then 2,3-dimethylbutyl methanesulfonate (0.32g) was added. The
mixture was stirred at 230 for 15h, then water (70ml) was added and the
solution was extracted with ethyl acetate (2x50ml)and the combined organic

35 layer were washed with brine (2x50ml), dried and concentrated "in vacuo". The
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in gradient fromCHEA 2:1 to ethyl acetate) to give the title conpound as ,
a.white foam(5.4g9). Mp. 98-100. T.l.c. DCM nethanol. (20:0.5), Rf 0.3.

| Nt er medi ate 7

2, 4- Di ox0-5- (2-fl uor ophenyl - 3-i socyanat e- 1- ( 3- net hyl but - 1-yl )-2. 3. 4. 5-
tetrahydro-1H 1, 5- benzodi azepi ne Phosgene in toluene (1.93M solution; 7m)
was added to a solution of the internedjate 3 (0.2g) in dichloronethane
(3m ). The resulting solution was stir .at 23[err] for 5h, then
concentrated in vacuo at 50 for 3h to give the title conmpound as a white
solid (0.219). /- rr.l nt.er i 8 . . .

> 4 D oxo- s NrRIAGER Phstied b fRsrBnBtchraphy folutina min.CH: EABK2OLri no
)- 2, 3, 4, 5- toegive el title Cainmfpdundeas a avhitecforame (228¢ ) iThke. (CH<EX {1 ) cRg-Opheny |
chloroformate (0.21m ) were added to a solution of the internediate 3
(0.3g) in dichloromethane (15m ) under a nitrogen atnosphere. The resulting
sol uti on walntermediate 88 23[err] for 30m n, then washed with a 1% sol ution
Of 5 . . . .

A solution of potassium tert-butoxide (0.121g) in THF (10ml) was added to a
solution of the intermediate 54 (0.33g) in THF (20ml), cooled to -700, under a
nitrogen atmosphere. The mixture was stirred for 30 min at -700, then a solution
10 of 2,4,6- triisopropylbenzenesulphonyl azide (0.349g) in THF (10ml), previously
cooled to -700 and, after 20 min, acetic acid (0.06ml) were added. The reaction
mixture was allowed to stand at 230 and stirred for 24h, ethyl acetate (50ml)
was added and the solution washed with a 5% solution of sodium hydrogen
carbonate (2x50ml) and brine (2x50ml), dried and concentrated "in vacuo". The
15 crude prodUct was purified by flash chromatography (eluting with CH-EA 80:20)
to give the title compound as a white foam (0.1g). T.l.c. CH-EA (1:1), R4=0.53.

20

A solution of the intermediate 55 (0.19g) in ethanol (15ml) and ethyl acetate
(3ml) was stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCO3
(0.18g), at 230, for 4h. The catalyst was filtered off on a pad of celite, washed
with ethyl acetate and the organic layer was concentrated "in vacuo®. The crude
25 product was purified by flash chromatography (eluting with EA-methanol 90:10)

to give the {itle compound as a white foam (0.95g). T.l.c. EA-methanol (90:10),
R¢=0.55.

30

Sodium hydride 80% dispersion in oil (0.031g) was added portionwise to a
solution of the compound (a) (0.3g) in DMF (18ml) at 00, under a nitrogen
atmosphere. The reaction was allowed to stand at 230 for 30 min, then a
solution of.1-bromobutane (0.154ml) in DMF (3ml) was added dropwise. The
35  mixture was stirred at 230 for 2h, then water (30ml) was added and the solution
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hydrochloric acid (15m ), a 5% solution of sodi um hydrogen carbonate (15m) |,
and“bri‘ne 19 (20m ). The organic |layer was dried and concentrated in
vacuo to a solid which was triturated with ethyl acetate to give the title
conpgound as a white solid (0.3g). Mp. 226-7[err]. T.l.c. CHEA (1:1),
Rf =0. 75. internediate 9
1- (3, 3-Di net hybut - 1-yl ) - 2, 4-di oxo- 5- (2-f] uor ophenyl ) - (phenyl oxycar bonyl am n
0)- 2,3,4,5-tetrahydro-1H 1, 5- benzodi az%i ne pyridine (0.64m ) and phenyl
chloroformate (1.0m ) were added to a solution of the internediate 6 (1.5Q)
I n dichl oronet hane (100wl ) der |t n_at posphere. The resultin
sol ut § on- e WeSEXtracted Wlethyl Sdasater 2B aitl e Edbineg Goabl HYeWEm
hydr ochl or i driediamd(cdntemtrated:"ih ¥asad'ltThencratieprdduch weasinagfied by flaghat e
(2x70m) - andyromatography (eluting with CH-EA 60:40) to give the fitle compound as a

white foam (0.057g). T.l.c. CH-EA (70:30), R=0.53.

5

A solution of potassium tert-butoxide (0.0418g) in THF (2ml) was added to a
solution of the intermediate 57 (0.104g) in THF (2ml), cooled to -700, under a

10 nitrogen atmosphere. The mixture was stirred for 30 min at -700, then a solution
of 2,4,6- triisopropylbenzenesulphonyl azide (0.136g) in THF (10ml), previously
cooled to -700 and acetic acid (0.019ml) were added. The reaction mixture was
allowed to stand at 230 and stirred for 24 hrs, ethyl acetate (50ml) added and
the solution washed with a 5% solution of sodium hydrogen carbonate (10mil),

15 brine (10ml), dried and concentrated "in vacuo". The crude product was purified
by flash chromatography (eluting with CH-EA 80:20) to give the title compound
as a white foam (0.043g). T.l.c. CH-EA (60:40), R¢=0.67. |

20

A solution of the intermediate 58 (0.217g) in ethanol (4ml) and ethy! acetate
(10ml) was stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCOg
- (0.18g), at 230, for 10h. The catalyst was filtered off on a pad of celite, washed
with ethyl acetate (3x5ml) and ethanol (3x5mi) and the organic layer was
25 concentrated "in vacuo”. The crude product was purified by flash
chromatography (eluting with EA-methanol 90:10) to give the title compound as
a white foam (0.094g). T.l.c. EA-methanol (95:5), R¢=0.25.

30

Sodium hydride 80% dispersion in oil (0.4g) was added portionwise to a solution

of the compound (a) (2g) in DMF (50ml), previously cooled to 0 C. The reaction

was stirred for 15 min at 00, then a solution of 1-bromo-3-methyl-2-oxobutane
35 (2.6g) in DMF (10ml) was added dropwise, the mixture was stirred at 0 C for 45
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brine (100m ). The organic |ayer was dried and concentrated in vacuo to a ,
soldd which was triturated with diethyl ether to give the title conpound as
a white solid (1.49). Mp. 199- 200[err]. T.l.c. CHEA (1:1), Rf=0.82.

| nt-er nedi ate 10 ,

2- (3, 3- D net hyl - 2- hydr oxybut - 1-yl ) am no- 2' -f| uor odi phenyl am ne

1, 2- Epoxy- 3, 3-di net hyl butane (7m ) was ggded, portionw se, to a m xture of

t he 2-am no-2'-fl uorodi phenyl am ne (7.46Y) and p.tol uenesul fonic acid

(0.69) in ethanol (30m ) heated to 80[err]. The mi'xture was stirred at 80

and ethyl aql P PERieS (4BOUEHddT ani 360 sOlBR liafelF it BT B B0R o,
of sodium h caneaniated ('mwvanmo”) The crude prosiet wasdqurifiedbyflash )
ST R Oy L oA B T
(3.21g). T.fogm b B#s0. Iaatermedl ate 1.1

1- (3, 3-8 net hyl - 2- hydroxybut 1- yI) 2, 4- di oxo-5-(2-fl uorophenyl) - 3- phenyl hyd

fazono- Intermediate 61

A solution of potassium tert-butoxide (0.185g) in THF (10ml) was added

10 dropwise to a solution of the intermediate 60 (0.5g) in THF (20ml), cooled to -
700, under a nitrogen atmosphere. The mixture was stirred for 20 min at -700, _
then a solution of 2,4,6- triisopropylbenzenesulphonyl azide (0.688g) in THF
(10ml), previously cooled to -700 and acetic acid (0.2ml) were added. The

_ reaction mixture was allowed to stand at 230 and stirred for 15h, ethyl acetate

16 (400mI) added and the solution was washed with brine (3x100ml), dried and

concentrated "in vacuo". The crude product was purified by flash

chromatography (eluting with CH-EA 1:1) to give the title compound as a foam.
T.l.c. CH-EA (1:1), R¢=0.51.

- 20

A solution of the intermediate 61 (0.85g) in ethanol (35ml) was stirred under
hydrogen, at 1 atm., in presence of 5% Pd/CaCO3 (1g), at 230, for 2h. The |
25 catalyst was filtered off on a pad of celite, washing with ethanol (30ml) and the
organic layer was concentrated "in vacuo". The crude product was purified by
flash chromatography (eluting with DCM-methanol 90:10) to give the title
compound as a white foam (0.5g). T.l.c. DCM-ethanol (95:5), R=0.56.

30

Phenyl isocyanate (0.2mi) was added to a solution of the intermediate 62
(0.43g) in dry acetonitrile (15ml) under a nitrogen atmosphere. The mixture was
35 stirred at 230 for 1h and the formed precipitate filtered washing with acetonitrile

—_— J— —
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2,3,4,5-tetrahydro-1H 1, 5- benzodi azepi ne 20 The |nterned|ate 10 (1.89) \
and-The 2- phenylhydrazononalonyldlchlorlde (1.76g) were each taken up in
THF (35m ) and dropped in a flask containing THF (30m ) rmaintained at -

15[ err] under a nitrogen atnosphere. After conplete addition the solution
was allowed to warmto roomtenperature and then heated to 50[err] for 3h
The solution was concentrated in vacuo g an oil, which was purified by

fl ash chronmat ography (eluting with CH 8:2) to give the title conpound as

a yellow solid (2.1g). Mp.217-8[err]. T.l.c. CHEA (2:1), Rf 0.71.

et w ofv8 e title compoupd s a white.solig (9,379) Tk, GH-EA :3).

-benzodlazeplne

t et rahydro- 2

NaH 80% dispersion in oil ( 0.057g ) was added to a solution of 2,4- dioxo-5-
phenyl-2,3,4,5-tetrahydro-1H-1,5-benzodiazepine (0.40g) in dry DMF (15mi).
The reaction mixture was cooled at 00 and stirred for 15 min, 1-bromo-3-

10 methyl-butane (0.23ml) in dry DMF (4ml) was added and stirring continued for
2h. The reaction mixture was then diluted with water (100ml), extracted with
ethyl acetate (3x100ml), washed with brine (2x50ml), dried and concentrated in
vacuo to give an oil (0.75g) which was purified by flash chromatography (eluting
with CH-EA 60 :40) to give the mlg_gommund as a white solid (0.44g). T.l.c.

15 CH-EA (1 :1), Rf. 0.36 '

20 A solution of the intermediate 64 (0.397g ) in dry THF (7ml) was added to
potassium tert-butoxide (0.154g) in dry THF (6ml) cooled at -780. The reaction
mixture was stirred for 30min, then a cooled (- 780) solution of 2,46 -
triisopropyl-benzenesulphonylazide (0.49g) in dry THF (7ml) was added . After
5 min glacial acetic acid (0.07ml ) was added and the solution was allowed to

25 warm at 230 and stirred for 24 h. The reaction mixture was diluted with ethyl
acetate (40ml) and washed with water (20ml) saturated sodium hydrogen
carbonate solution (20ml) and brine (20ml). The combined organic extracts
were dried and concentrated in vacuo to give an oil (0.7g). Purification by flash
chromatography (eluting with CH-EA 60:40) gave the mle_c,o_mng_um as a white

30 solid (0.25g) T.l.c. CH- EA (60;40), Rf 0.3.
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Zinc_dust (2.17g) was added portionwi se to a solution of the internediate
11(-2 "1g) in glacial acetic acid (30m) previously cooled to 0. The mxture
was stirred at 23[err] for 20h, then diluted with water (100m ) and
decanted fromzinc. Solid sodium carbonate was added until pH=9, and the

m xture was extracted with ethyl acetate (3x100m ). The conbi ned organic
extracts were washed with brine (200m ), dried and concentrated in vacuo to
an oil, which was purified by flash chrg’Hatography (eluting with EA) to

gi ve the title conpound as a white foam (1.09g). Mp. 104-5[err] T.l.c. EA

R e
. 4.5- tet ralﬁmyl@@ﬁf (60 B'dh%ﬁ@ ) andthegesaction mixtus@wasi ast er eoner
relglrozat .Tcg drogenseaen I10aﬂ)ﬁeirqrsor e B0 25x0|ﬁ§16c u?? ﬁﬁéfe?f(ﬁi‘?jaﬁd the

I[rieleci)ne/ et harﬁﬂl‘/qrg%ﬁﬁgﬂﬁﬁa?%yaﬁ'@ tp SWGQFIQWQma CR?%@ UP"QM( foamy ni n,

det ect i®n U\(1a14g)3Tnig. DOMymetharsl (9515) ¢ Rf@8.und 13a(retention tine
8.9mn) as a white solid (0.3g) Mp. 164-5 T.I|.c.

10 . Tointermediate 66 (2.05g) dissoived in hot ethyl acetate (35 ml), (1 S)-(+)-10-
camphorsulphonic acid was added. The resulting salt (5b) was crystallized out
from the cool solution by drdpwise addition of cyclohexane; the precipitate was
filtered off and washed with cold cyclohexane to give a (+)/(-) 3/97 mixture of
diastereomeric salt (1.11g) and mother liquors. Recrystallization (twice ) from 2-

15 propanol afforded the pure fitle compound (0.49g). IR : 2750-2600 (NH3), 1736
,1713, 1700 (C=0) cm-1; TH-NMR : 9.0-7.4 (m); 7.5 (d):7.45-7.2 (m); 7.18 (t);
6.97 (d); 5.05 (s); 4.58 (m); 3.68 (m); 3.20 (m); 2.72 (m); 2.42 (m); 2.22 (m); 2.0
(m) ;1.2 (m); 1.0-0.7(m). |

20

Intermediate 67 (0.47g) was suspended in ethyl acetate and washed with 5%
ammonia solution (2x20 ml) and brine (2x20 ml).The organic layer was dried

25 and concentrated in vacuo to give the title compound as a white foam (0.27g).
T.l.c. DCM-methanol (9 5:5) , Rf 0.55. {alpha]p=-114. IR : 3377 (NH2), 1705-
1670 (C=C), 1593 cm-1; 1H-NMR :7.5- 7.1 (m); 6.95 (dd); 4.55(m), 4.23 (s); 3.7
(m); 1.8(m); 1.64- 1.4(m) ; 0.92(d); 0.89 (d) .

30

| jiazepine (1R)-(-)-10-camphorsulphonic saf

The mother liquors obtained after the initial precipitation of intermediate 67 were
evaporated to dryness to give a solid (2.19g). The residue was taken up in
35 ethyl acetate (30ml), extracted with a 5% ammonia solution (20mi) and washed
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EA-met hanol (20:2), Rf 0.66. and the title conpound 13b (retention tine
6rni.n) ~as a white foam (0.35g). T.l.c. EA-nethanol (20:2), Rf 0. 61. 21
Internediate 14 2-(1, 3-di met hyl but - 1-yl ) am no-di phenyl am ne Sodi um

bor ohydride (0.4g) was added portionwi se to a m xture of 2-

am no-di phenyl am ne (0.5g), sodium acetate trihydrate (0.5g) and

4- met hyl - 2- oxo- pentane (0.25m ) in acet i:ﬁ acid (1.7m), water (5m) and

et hanol (4m ) cooled at O[err]C. A further amount of sodi um borohydri de
(2.0 g) and of 4-nmethyl-2-oxo-pentane (3m) were added and the sol ution was

stirred at 2girivind (20rA0, telbrokfilagél aﬁ@diaﬁufek}agb%gg/d i fagudd gR8Y ) and

nlga/td(ra(r)xf égoEﬂ qﬂaﬁﬂﬁt’iﬁf ”h@i)@o r-):‘éﬁfph@@ Inhenic acid in ethyl acetate ( 6ml) vsvgg i
*added to the solution of the residue (1g) in ethyl acetate ( 5ml ) and the resulting
solution was stirred at 0° for 2h .The obtained precipitate was filtered off, _
5 washed with ethyl acetate (20ml) and dried to give the fitle compound (0.97g).
1H-NMR : 8.0-7.2(m); 7.5 (d): 7.45-7.2 (m); 7.18 (t); 6.97 (d); 5.04 (s); 4.6 (m);
3.68 ( m); 3.20 (m); 2.70 (m); 2.42 (m); 2.22 (m); 2.0 -1.8(m) ; 1.7-1.2 (m); 1.0-
0.7(m).

10

Intermediate 69 (0.95g) was suspended in ethyl acetate (1'30.ml), washed with
a 5% ammonia solution (70ml) and stirred at 230 for 10 min.The organic layer

15 was separated, washed with brine (8x70ml) dried and concentrated in vacuo to
give the crude compound. Purification by' flash chromatography (eluting with
acstone-methanol 9:1) gave the title compound as a white foam (0.51g).
[alpha]p; IR : 3375 (NHp), 1715- 1661(C=C), 1591 cm-1; 1H-NMR :7.5-

. 7.1(m); 6.95 (dd); 4.6-4.5(m), 4.24 (s); 3.8-3 .65(m); 1.8(m); 1.62-1.4(m) ;
20 0.92(d); 0.89 (d).

25. A hot solution of (1R)-(-)-10-camphorsulfonic acid (1.685g) in ethyl acetate
(15ml) was added, dropwise over 30', to a solution of the intermediate 3 (3.09)
in ethyl acetate (7ml) previously heated to 90 to under a nitrogen atmosphere.
The resulting solution was heated to 90 for 10", then concentrated in vacuo. The
residue triturated with EE-petroleum gave a (+)/(-) 50/50 mixture of

30 diastereomeric salt (4.65g). Recrystallization from 2-propanol gave the title

compound (0.9g). M.p.216-7. [alpha]D=+67.8.

35
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concentrated in vacuo to give an oil, which was purified by flash

chromat ography (eluting with CH EA 90:10) to give the title conpound as a
yellow oil (0.42g). T.l.c. CHEA (90:10), Rf 0.79. IR :3420 (NH), 1599, 1514
and 1497 (C=C) cm1; Internediate 15

1- (1, 3- D net hyl but - 1-yl ) - 2. 4- di oxo- 5- phenyl - 3- phenyl hydrazono- 2, 3, 4, 5-tetra
hydro- 1H 1.5-benzodi azepine The inter gi/\gte 14 (0.42g), and 2-

phenyl hydr azonomal onyl di chl ori de (0. 46g re each taken up in THF (20m)
and dropped in a flask containing THF (10m ) naintained at O[err] under a

warm Lo 23] SREdate 10 L85G NeE HsBifed inff sl dmifinia splluibAtsBmipARg O
fz- phinw 2%/(1re;@mmmﬂtbyloaqe@atecQXQOmDsaﬁwuagd@rmcamr@mmgetﬁ)nts i nued
il uted wit mﬂwﬁ%?@%ﬁ&@?ﬁﬁ@riﬁ%‘?“%&? R
10% sol uti o asavhite joam 5@&1-)\&%31 BMme ( 2x70 m ), dried and
concent§ at edT.l.o. DEM+dthagoM@0¢:t), Bf 0.38\Mjalpha)ixs+P18.2f i ed by flash
chromat ography (eluting with CH EA 95:5, increasing polarity to 90:10) to
Intermediate 73
Sodium borohydride (1.873g) was added portionwise to a mixture of 2-
10 aminodiphenylamine 1 (0.61g), sodium acetate trihydrate (1.36g) and 2-
adamantanone (0.5g) in acetic acid (2.1ml), water (8ml) and ethanol (6.5ml)
cooled to 0. The reaction mixture was stirred at 23 for 1h, then diluted with ethyl
acetate (100ml). The organic layer was washed with water (30ml), a 10%
solution of sodium hydroxide (2x25ml), water (30ml) and brine (20ml), dried and
18 concentrated in vacuo to yield a residue which was taken up in DCM and the
unreacted solid 2-adamantanone was removed by filtration. The filtrate was
concentrated in vacuo and purified by flash chromatography (eluting with CH-EA
95:5) to give the title compound as a yellow solid (0.185g).
T.l.c. CH-EA (90:10), Rf 0. 73.

20

The intermediate 73 (0.96g) and 2-phenylhydrazonomalonyldichloride (0.89g)
25 were each taken up in THF (10ml) and dropped in a flask cohtaining THF
(50ml) maintained at 0 under a nitrogen atmosphere. After complete addition the
solution was allowed to warm to room temperature and then heated to 50 for 3h.
The reaction mixture was concentrated in vacuo to give an oil, which was
purified by flash chromatography (eluting with CH-EA 90:10) to give the titie

30 | compound as a yellow solid (0.758g).
T.l.c. CH-EA (80:20), Rf 0.60.

35
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give the title conmpound as a yellow solid (0.43g). T.l.c. CHEA (70:30), Rf,
0.7#3" IR :1668, 1653 (C=0; 1591 (CC cm1l; Internedi ate 16 22

3- Ami no- 1- (1, 3-di met hyl but - 1-yl ) - 2, 4- di oxo- 5- phenyl -2. 3. 4. 5- tetrahydro-

1H 1.5- benzodi azepi ne Zinc dust (0.55g) was added portionwise to a
solution of the internmediate 15 (0.42g) in glacial acetic acid (10mn)

cooled at Oo. The nmixture was stirred a 323[err] for 8h, then decanted from
zinc, diluted with ethyl acetate (50 m%’, washed with a 10% sol uti on of '
sodi um hydroxide (- 60 m ), brine (2x60m ), dried and concentrated in vacuo

or adi ent 1 r oy SRAIRION PR il 74 REPeSoyINTIAAH AEHE S om ek |
as.a white (to .emixturerof zipc dust (0.956) in glacial acetic acid (5ml), cooled to O.
The mixture was stirred at 23 for 3h, then diluted with water (100ml) and .
decanted from zinc. Solid sodium carbonate was added until pH=9 and the
5 mixture extracted with ethyl acetate (3x100ml).The combined organic extracts
‘were dried and concentrated in vacuo . The residue was triturated with ethyl
acetate to give the fitle compound as a white solid (0.51g). M.p. 231-30 (dec).
T.l.c. DCM-methanol (90:10), Rf 0.61.

10

Phosgene in foluen_e (1.93M solution,10ml) was added to a solution of the

intermediate 75 (0.285g ) in dichioromethane (10ml); the resulting solution was
15 stirred at 23 for 4h, then concentrated in vacuo at 50 for 2.5h to give the litle

compound as a white foam (0.29g). |

IR : 2220 (N=C), 1697 and 1676 (C=0) cm-1;

TH-NMR : 7.50-7.15 (m); 7.05-6.95(m); 4.7 (s); 4.55 (m); 3.05 (m); 2.35 (m);

1.95-1.1 (m). |

20
Intermediate 77

Sodium borohydride (17.86g) was added portionwise to a mixture of 2-amino-2*-
fluoro-diphenylamine (6.479), sodium acetate trihydrate (4.24g) and

25 cyclopentylacetaldehyde (3.58g) in acetic acid (19.6ml), water (76ml) and
ethanol (60ml) cooled to 0o. The reaction mixt ure was stirred at 230 for 1h and
30 min., then diluted with ethyl acetate (200ml). The organic layer was washed
with water (70ml), a 10% solution of sodium hydroxide (70mil), and brine (50ml),
dried and concentrated in vacuo to yield a residue which was p urified by flash

30 chromatography (eluting with CH-EA 9:1) to give the title compound as a yellow
oil (3.35g). T.l.c. CH- EA (9:1 ), Rf 0.78

35
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DCM rethanol (90:10), Rf 0.53. IR :3500-3000 (NH2), 1703 and 1672 (C=0),
1583° (C=0) cml: Internmediate 17 2- Ani no-5-chl or o- di phenyl am ne Pot assi um
car bonat e (29g) and sodi um hydrosul phite (25.3g) were added portionw se
over.1l hour to a suspension of 5-chloro-2- nitrodi phenylamne (8g) in 95%
et hanol (250m ) and water (250m ). The m xture was stirred at 23[err] for
20h, then a further amount of sod ium hydrosulfite (1g) was added and
stirring continued for 1h. The reaction mxture was acidified to pHdé with
conc. hydrochloric acid and then a 10% sol uti on of sodi um hydroxi de was

dded til
ot actod w b ermeai fﬁ.@&@ 2 PhelF iy BRNCHOMALANICRIOIRE gﬁ%
ve t he

ot had v bware 8ach salssmmpy )ang aRed i 8 dask contaigingo

CL ude conpo{tBomiy mawsfahhmVaﬁobltmdé? aGttrogén atmuaphmr Afte&dohtplétbafduntuon

vel | ow ?8;"#‘1% é'gﬁ'gﬁ wes d el it 25 §Fa boSien whadf A eB” Ny

1592- 1589 ( Beajed:tor850 for 3h and concentrated in vacuo . The res1due was taken up in
cyclohexane/EA 7/3 ( 40 mi ); the precipitate was filtered off and washed with
cyclohexane to give the titie compound as a yellow solld (3.75g). T.l.c. CH-EA
(1:1), R 0.71.

10

Toa suspension of Zinc dust (4.70g) cooled to 00, intermediate 78 (3.70g) in

glacial acetic acid (50ml) was added. The mixture was stirred at 230 for 5h,

15 then, diluted with water (250ml) and decanted from the zinc. Solid sodium

~ carbonate was added until Ph 9 , then EA( 300ml) was added and the organic

extracts were dried and concentrated in vacuo to give a residue which was
purified by flash chromatography (eluting with CH-EA 1:1) then with '
DCM/methanol 9:1 to give the title compound (2.55g) as a white foam.

20  T..c. DCM-methanol (90:10), Rf 0.63. o

Phosgene in toluene (1.93M solution, 25ml) was added to a solution of the
intermediate 79 (0.734g ) in dry dichloromethane (60ml); the resulting solution
was stirred at 230 for 5h, then concentrated in vacuo at 500 for 3h to give the '
title compound as a white solid. T.l.c. DCM-methanol (90:10), Rf 0.63.
30 ' S
Intermediate 81
To a solution of 2-aminodiphenylamine (3.06g) in toluene (100ml) 5-
- norbornene-2-carboxaldehyde (2ml) was added and the mixture was refluxed
35 _under a nitrogen atmosphere, in the presence of 4A molecular sieves, for 6 hrs.
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I ntermedi ate 18 5- Chl or o-2-(3- et hyl but - 1-yl ) ami no- di phenyl am ne Sodi um
borohydrlde (29) was added portionwise to a mxture of the internediate 17 °
(2g), sodium acetate trihydrate (2.28g) and 3- nethyl butyral dehyde (2m) in
aceti¢ acid (8m), water (15m) and ethanol (35m) cooled to O[err]C. The
solution was stirred at 23[err] for 30 23 mn then diluted with ethyl
acetate (200m ) .The organic |ayer was washed with a 10% sol ution of

pot assi um carbonate (100m ) and brine (4®0m ), dried and concentrated in
vacuo to give an oil, which was purified by flash chromatography (el uting
with CH EA 95:5) to give the title conmpound as a yellowoil (0.8g). T.l.c
CHEA (1:1) ThRfsqlptsp;p was decaptedidremtbe sieves and the solvent was evaporated.

7- Chl or o- 2. ingirgsitudwas BRsbieBUR THethhhoP(1ROATY And- St BoIoRY&ride 2. 3. 4. 5-
(5.70g) was added portionwise. The mixture was stirred at 230 for 12 hr., diluted
with ethyl acetate (100ml), washed with a 10% potassium carbonate solution

5 (2x100ml) and brine (100m!), then dried and concentrated in vacuo . The crude
material was purified by flash chromatography ( eluting with CH-EA 95:5) to give
- the title compound (0.92g) as a yellow glass. T.l.c. CH-EA (85:5), Ry 0.56.

10

intermediate 81 (0.85g) and 2-phenylhydrazonomalonyldichloride (0.87g) were
each taken up in dry THF'(40mI) and dropped into a flask containing THF
(10ml). The mixture was refluxed, under nitrogen, for 2 hrs, then it was diluted
15 with ethyl acetate (50ml) and washed with a 5% sodium bicarbonate solution
(50ml) and brine (50ml). The organic layer was dried, concentrated in vacuo and
purified by flash chromatography (eluting with CH-EA 9:1) to give the fitle
compound (1.27g) as a yellow foam. M.p. 149-1510 . T.1.c. (CH-EA 8:2) Rf
: 0.34. '
20

. Zinc dust (1.5g) was added to a solution of the intermediate 82 (0.49g) in glacial
acetic acid (20ml). The mixture was stirred at 230 for 12 hrs, then it was filtered
25 through a pad of celite. The filtrate was concentrated jn vacuyo; the residue was
taken up in ethyl acetate (70ml) and washed with a 10% sodium hydroxide
solution (2x50ml) and brine (2x50ml), then dried and concentrated jn_vacuo.
Purification by flash chromatography (eluting with EA- MeOH 9:1) afforded the
title compound (0.26g) as a light yellow foam. T.l.c. (EA-MeOH 9:1), R 0.37.
30 :

The intermediate 82 (0.506g), suspended in methanol (20ml), was
35  hydrogenated at 1 atmosphere, in the presence of 5% Pd/C (0 271 g) and
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tetrahydrOQ?"qﬁg benzodi azepi ne The internedi ate 18 (1.15g) and

2- phenyl hydr azonomal onyl di chl oride (1. 17g) were each taken up in THF
(20m ) and added dropwise in a flask containing THF (10n ) maintai ned at
O[ery] under a nitrogen atnosphere. After conplete addition the solution
was allowed to warmto 23[err]C, stirred for 30 mn., then heated at

60[err] for 2h. The solution was diluted with ethyl acetate (150m ), washed
with brine (2x100n), dried and conceny, Fated in vacuo to give an oil, which
was purified by flash chromatography (efuting with CH EA 95:5 increasing
polarlty to 70:30) to give the title conpound as a yellow solid (1.129g).

gol . CH+ iobntdntrated Hydrckiofic atld (136, forDh. Thien, tHe-Mixtare Was!fitepsdredi at e

3- Ani no- 2. AMAUGR R pad of gelitesand tha solvents wereiByaperated, e jesidue s  anydr o

- 1H 1, 5 béakeniupirepthyt adetaté (100ml) @ind washed withezi’_&%socfiﬁm_(l@;cﬁoiud?n gl ggl ?I
|

"0l aci ol oA 2x16g «2"%@'%‘?@90 +fheCprdhlR RO S el Cofendn

23[er§ fodn.xagunaad iedthydflashochrometograpby {elutingiwith EA-MeOH 9:1) to

give the title compound (0.31g) as a white foam.

T.l.c. (EA-MeOH 9:1) R;0.55.

Intermediate 85

10 R ok -
A mixture of 2-aminodiphenylamine (5.0g), 2-norbornanone (3.0g) and _
molecular sieves in dry toluene (200ml) was heated to 1200 for 6h. The mixture
was allowed to cool to room temperature, filtered and the solution concentrated
in vacuo. The residue was dissolved in ethanol (200mil), then sodium

15 borohydride (3.0g) was added portionwise. The resulting mixture was stirred at
230 for 30 min, diluted with water (1 50ml) and extracted with ethyl acetate
(300ml). The organic layer was washed with brine (2x200ml), dried and _
concentrated in vacuo to an oil which was purified by flash chromatography

~ (eluting with CH-EA 9:1) to give the title compound as a yellow oil (3.5g). T.l.c.
20 CH-EA (9:1), Rf 0.74.

25 The intermediate 85 (3.77g) and the 2- phenylhydrazonomalonylidichloride
(3.98g) were each taken up in THF (70ml) and dropped into a flask containing
THF (60ml) under a nitrogen atmosphere. After complete addition the solution
was heated to 500 for 1h. The solution was concentrated in vacuo to an oil

which was purified by flash chromatography (eluting with CH- EA 8: 2) to give the

30 title compound as a yellow solid (6.0g). M.p.110-1110 Tlc CH-EA (7:3), Rf
0.72 and 0.66.

35
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et hyl acetgmePCBO m) and then wth 10% sodi um hydroxi de:(100m ) and brine
(70nt ). The conbined organic extracts were dried and concentrated in vacuo,
t® give an oil which was purified by flash chromat ography (eluting in
gradient fromCHEA 1:1 to EA -nethanol 27:3 ) to give the title conpound
(0.3g). T.l.c. DCM nethanol (27:3), Rf 0.5. Internediate 21

4- Chl or o- 2- ni trodi phenyl am ne 24 A m xture of 4-chloro-2-nitroaniline
(5.59), bronmobenzene (20m ), potassi ur%7car bonate (1.63g) and copper(l)

i odide (0.68g) was heated to 180[err] Tor 36h. The reaction m xture was
cooled to roomtenperature, then ethyl acetate (200m ) and water (300n1)

and Concer (o1 e oy e R GuIBE ot e oS 66 K2 5@“%%1'&?{ L by
flash chroR¢8 &ﬁgﬁi@fﬁp@ ﬂ'hgrq'g ure was stirred at 23V for 4h, then decanted’ from
zinc. The solution was basified until pH=9 using 10% sodium hydroxide solution
and extracted with ethyl acetate (2x100ml). The combined organic extracts were
5  washed with brine (150ml), dried and concentrated in vacuo to a residue which
- was triturated with diethyl ether to give the fitle compound as a white solid

(1.34g). M.p. 172-30. T.l.c. EA-MeOH (95:5), Rf 0.3.

Intermediate 88
10 2:-(2-Adamantyimethyl)amino-diphenylamine :
A solution of sodium acetate trihydrate (6.45g) and acetic acid (5Sml) in water
. was added to a mixture of 2-adamantanecarboxaldehyde (2.6g) and 2-
aminodiphenylamine 1 (2.84g) in ethanol (130ml). Then sodium borohydride
(5.97g) was added portionwise. The resulting mixture was stirred at 230 for 6h,
15 then diluted with water (80ml) and extracted with ethyl acetate (2x150ml). The
combined organic extracts were washed with brine (150ml), dried and
concentrated in vacuo to a residue, which was purified by flash chromatography .
to give the title compound as a yellow oil (2.15g). T.l.c. CH-EA (8:2), Rf 0.86.

20  Infermediate 89

A solution of 2-phenylhydrazonomalonyldichloride (1.78g) in THF (50ml) was
added to a solution of the intermediate 88 (2.0g) in THF (50ml) under a nitrogen

25 atmosphere.The resulting solution was heated to 500 for 1h., then concentrated
in vacuo to a residue which was purified by flash chromatography (eluting with -
CH-EA 9:1) to give the title compound as a yellow solid (1.95g). M.p.135-
60(dec) T.l.c. CH-EA (8:2), Rf 0.48.

30

Zinc dust (1.84g) was added to a solution of the intermediate 89 (1.9g) in glacial
acetic acid (20ml). The mixture was stirred at 23C for 2h, then decanted from
35 zinc. The solution was basified until pH=9 using 10% sodlum hydroxlde solutlon
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wi t h, CH EA ’g@:? to give the title compound (3.679). T,l.c. CHEA (1:1), Rf
0. 71 Internedi ate 22 2. Am no- 4-chl or odi phenyl am ne pot aSSI um car bonat e .
(13g) and sodi um hydrosul phite (1 1.4g) were added portionw se over 3 hour
to a. suspensi on of 4-chloro-2-nitrodi phenyl am ne (3.6g) in 95% et hanol
(100m ) and water (100m ). The m xture was stirred at 23[err] for 20h. The
reaction mxture was t hen acidified to pH=4 with conc. hydrochloric acid
(20m); then 10% sol ution of sodi um hyggoxi de (80m ) was added until pH=10
and the solution extracted with ethyl acetate (2x150m ). The conbi ned
organi c extracts were washed with brine (2x150m ), died and concentrated in

vacuo to giang e)ttﬁaotedIthalhpmm aeamu)l Thesdmisined ofganioftxtractewere

S e o g oy g

0. 66. | nt.ewasipurifiecbby flasih chramatogsaphet (ehuting inignadjemtifroon GH-ERYi1at0i BR)
Bromp 3- ety ke tiel Corigalind W8 % Wl soi (b 8551\, anaé 0. rii gk ate

22 (1. 00
(1:£99) MeoH (20:1), Rf 0.38.

Intermediate 91
A mixture of 2,4-difluoronitrobenzene (5.5ml),4-fluoro aniline (14.2ml) and
10 sodium carbonate (5.3g) was heated at 1800 for 3h. The reaction mixture was
cooled to room temperature, then diluted with DCM , washed with water (50ml),
brine (2x50ml) dried and evaporated under vacuum to give the crude compound
(22.6g), which was purified by flash chromatography with CH-EA 4/1 to give the -
title compound as an orange solid (12.35g).M.p. 115-60 T.l.c. CH-EA (10:1), Rf
15 0.52.

A solution of potassium carbonate (8.292g ) and sodium hydrosulfite (6.964 g) in
20 water (200 ml) was added to a suspension of the intermediate 91 (2.502g ) in
95% ethanol (350ml). The mixture was stirred at 230 for 1h, the reaction mixture
‘was acidified to pH=3.5 with conc. hydrochloric acid and concentrated in
vacuo to half volume. A 10% solution of sodium hydroxide was added until _
pH=10 and the solution was extracted with ethyl acetate (200ml). The combined
25 organic extracts were washed with brine (200ml), dried and concentrated in
vacuo to give the crude compound (2.93 g) which was purified by flash
chromatography using CH-EA 3/2 as eluent to give the itle compound as a
brown oil (1.64 g). M.p.83- 840, T.l.c. CH-EA (2:1), Rf 0.35.

30

To a solution of 1-adamantanecarboxaldehyde (1.223g) and intermediate 92
(1.64g) in ethanol (50ml) a buffer prepared with sodium acetate trihydrate (3.04

g) and glacial acetic acid (004ml) in water (25ml) was added and the mixture
35 was stirred at 230 .
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and sodi umCiHc;c?isge (0.79) in dinethylformam de (40m ) under a nitrogen

at nosghere.

23[err] C,
(3x100m).
vacuo to g

diluted with ethyl acetate (150m ) and washed with brine

The conbi ned organic extracts were dried and concentrated in
ive an oil, which was purified by flash chromatography (eluting
| .c.

with CHEA 95:5) to give the title conpound as a yellow oil (0.74qg). T

CHEA (1:1
1-(3-netty

tetrahydro- 1H 1, 5- benzodi azepi ne The internedi ate 23 (0.74g) and the 2-
phenyl hydr Adurthenamounti ot ethanioli ¢1 §ml) Wa$ added te geb atcléamsalptiomandi- ( 15m ).

and droppe

10

15

20

), Rf 0.76. Internediate 24 49 25 8-Chl oro- 2, 4- Di oxo-
| but - 1-yl ) -5- phenyl - 3- phenyl hydr azono- 2, 3, 4, 5-

Eotilnfbbtahylrite o Bg Wit ddded FOHIohwigd. "TAb Mitture was stirred at
230 for 20h, and then diluted with ethyl acetate (30ml). The combined organic
extracts were washed with potassium carbonate (30ml) with brine (30ml), dried
and concentrated in vacuo to give a red oil (3.102 g) which was purified by.flash
chromatography (eluting with CH-EA 15:1 to give the nﬂg_cgmmund_as an
orange oil (0.854g) . T.l.c. CH-EA (9:1), Rf 0.59.

The intermediate 93 (0.850 g) and the phenylhydrazonomalonyldichioride
(0.565g ) were each taken up in THF (30mi) and dropped in a flask containing
THF (30ml) maintained under a nitrogen atmosphere. After complete addition
the solution was heated to 70C for 3h. The solution was diluted with EA
(100ml), washed with 5% sodium hydrogen carbonate solution (100ml) and
brine (100ml) , dried and concentrated in vacuo to a red foam (1 .268 g) , which
was purified by flash chrqmatography (eluting with CH-EA 3:1) to give the {itle

~ compound as a yellow foam (0.562g). T.l.c. CH-EA ( 3:1), Rt 0.46.

25

30

35

Zinc dust ((0.673g) was added to a solution of the intermediate 94 (0.557g) in
glacial acetic acid (20ml). The mixture was stirred at 23C for 6hfiltered and
evaporated to dryness; the residue was dissolved in water (80m), the solution
was basified with solid sodium hydroxide until ph=9, extracted with with EA
(100ml). The combined organic extracts were washed with brine (2X 30ml),
dried and concentrated in vacuo to give a yellow foam (0.547g) which was
purified by flash chromatography (eluting with EA- Methanol 9 /1 to give the title
compound as a white solid (0.322g) M.p. 232-30. T.l.c. EA-methanol (9:1), Rf
0.56.

intermediate 96
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The solution was stirred at 120[err] for 12h, then cool ed at



at Of[err] frid166G nitrogen atnosphere. After conplete addition, the
solutien was allowed to warmto 23[err]C, stirred for 30mn., then heated
ate 60[err] for 2h. The solution was diluted with ethyl acetate (120m),
washed with brine (2x100m ), dried and concentrated in vacuo to give an
oil, which was purified by flash chromatography (eluting wth CH EA 95:5,

I ncreasing polarity to 70:30) to give the title conpound as a yellow solid
(0.91g). T.l.c. CHEA (1:1), Rf 0.68 Ighermedi ate 25

3- Anmi no- 8- chl or o- 2. 4- di oxo- 1- ( 3- net hyl BHt - 1vl ) - 5- phenyl - 2, 3, 4, 5-t et r ahydr o-
1H 1. 5-benzodi azepine To the solution of internmediate 24 (0.9qg) in glacial
acetic acig g TeINo V=Y i I 5 d Lonwise = The

m xture wa T , , shed with
et hyl acet QU S5 AJaMPNOVELIPNONAY® hydr oxi de (150m ) and brine
(100mM). T | L . (3l ; A Vacuo
to an oil mr)ﬁiscﬁiﬁahr&PLFE)i, |Zg%g?ﬁﬁf oggﬁlagﬁﬁ%en‘aaﬁ ‘F‘g{gﬁ§2€1ﬁ§ﬁﬁﬁ%}f§?ﬁg€r’@ I.ent
from CH awaqaﬂagiﬂ-m'ﬁaﬁma utipr) of ipteymeadiate4t (330) in geptalitle (0. 53g). T.

l.c. 6§ (1089ml) and the stirred mixture was left overnight at room temperature. The
precipitate was filtered and washed with acetonitrile, (80ml) ethyl acetate (50ml)
and petroleum ether (50ml) to give, after drying in vaccum, the title compound
(16.17g) as 4 white solid . M.P. 270-20.

10

A 's_uspension of intermediate 96 (6.05g) in ethyl acetate (395ml) was mixed with
5% aqueous ammonia (395ml) for § min, and the organic layer separated. The
15 aqueous layer was washed with ethyl acetate (395ml) and then the ethyl acetate
phase separated. The combined organic extracts were dried and the solvent
evaporated to give the fitle compound as a white foam ( 4.1g ). T.Lc. EA-
methanol (95.5), Rf 0.33 [alpha]y = +31. - '

20

Bromo 3-methylbutane (0.38ml) was added to a solution of the 5-fluoro N'*-
phenyl-1,2-benzendiamine (0.645 g) and sodium iodide (0.476g) in
dimethylformamide (25ml) under a nitrogen atmosphere. The solution was

25  stirred at 1200 or 10h, then cooled to room temperature, diluted with water
(30ml) and extracted with ethy! ether (2x25ml). The combined organic extracts
were washed with brine (30ml), dried and concentrated in vacuo to give a red
oil, which was purified by flash chromatography (eluting with CH-EA 9:1) to give

the title compound as a brown oil (0.467g) . T.l.c. CH-EA (2:1) , Rf 0.78.
30 '

The intermediate 98 (0.454 g) and the phenylhydrazonomalonyidichloride
35 (0.49g) were each taken up in THF (15ml) and dropped in a flask containing

This Sheet Has Been Replaced




EA-rre{hanmC"PzﬁSfé) Rf 0.6. Internediate 26
4-5-Di chl or o- 2-ni trodi phenyl am ne A m xture of 4,5-dichloro-2-nitroaniline

(5.0g)", bronobenzene (16nl) potassium carbonate (1 17iﬁ and co.j)ﬁer(l)

i odide (0.46g) was heated to 150[err] for 36h. The was
concentrated in vacuo to give the crude conmpound wh by
flash chronatography (elutlng with CH EA 90:10) to g onpound
(4.34g9) T.l.c. CHEA (1:1), R O.7. 6 I nternedi ate 27
2-Anino4,5-dich|oro-diphenylanine pota§ i um car bonate (13.8g) and sodi um
hydrosul fite (12.1g) were added portionw se

THF (15ml) maintained under a nitrogen atmosphere. After complete addition
the solution was heated to 700 for 1h. The solution was diluted with EA (20mi),
washed with 5% sodium hydrogen carbonate solution (20ml) and brine (20mi),
dried and concentrated in vacuo to an oil, which was purified by flash

5 chromatography (eluting with CH-EA 8:2) to give the title compound as a yellow
foam (0.565g). T.l.c. CH-EA ( 4:1), Rf 0.33.

10
Zinc dust ( 0.822g) was added to a solution of the intermediate 99 (0.559g) in
glacial acetic acid (20ml). The mixture was stirred at 230 for 2h, then diluted
with 10% solution of sodium hydroxide until pH=9 and the mixture extracted
with ethyl acetate (2x30ml). The combined organic extracts were washed with

16 brine (30ml), dried and concentrated in vacuo to give a brown oil (0.529g)
which was purified by flash chromatography (eluting with CH-Methanol 19 /1 to
give the title compound as a yellow foam (0.323 g). M.p. 125-6C. T.l.c. EA-
methanol (19:1), Rf 0.45.

20

Phenyl isocyanate (0.136ml) was added to a solution of the intermediate 3
(0.4g) in dry acetonitrile (10ml) under a nitrogen atmosphere.The mixture was

25 stirred at 230 for 1h, filtered and the solid washed with diethyl ether to give the
fitle compound as a white solid (0.45g). M.p. 254-50. T.l.c. CH-EA(1:1), Rf
0.65. IR :3450 (NH), 1707 and 1670 (C=0), 1601 and 1533 (C=C) cm- 1; 1H-
NMR :7.459 (dd); 7.4-7.1 (m); 7.03 (m); 6.989 (dd); 6.933 (bs); 6.353 (d); 5. 366
(d); 4.457 (m); 3.70 (m); 1.6-1.4 (m); 0.902 (d); 0.888 (d).

30

Phenyl isocyanate (0.106ml) was added to a solution of the intermediate 6
35 (0.3g) in dry acetonitrile (5ml) under a nitrogen atmosphers. The mixture was



over 8 hourCiﬂ)s%Csuspenm on of 4,5-dichloro-2- nitrodi phenyl am ne (4.349)
in 95% et hanol (100m ) and water (100m ). The mixture was stirred at
23[érr] for 20h. The reaction mixtu re was then acidified to pH=4 with
conc. hydrochloric acid ( 20m ), then 10% sol uti on of sodi um hydroxi de (80
m ) was added until pH=10 and the solution extracted wth ethyl acetate
(2x120m ). The conbi ned organic extracts were washed with brine (2xl OCOm 1),
dried and concentrated in vacuo to givgsthe crude conpound whi ch was
purified by flash chromat ography (eluting with CH EA 90: 10 then 80:20) to
give the title conpound as a yellow foan(2.15g). T.l.c. CHEA(1l:1), Rf

0. 54. Intersméuaaezsﬂf&ﬁmﬁérbarana a&m {7 Wub{'d]é%ﬁylzhét RB am ne

%782(2)”253) qﬁt gﬁl but ane ﬁlﬂi %i@"%m 9359" d’éo 71:9&&'50 Q‘nao 2 ﬁf#Rlﬂ. d| ate

ni trogen atRGPReIR:33MONHY, U1718)1666 andi 1639 C0) 318D¢r ahd 165

added ana 91 PENYREL4D ﬁ{i Aokl 19 g P SR f%iaféa@@; W m“’if e

was dif ut ed.476-4.3%3 (M) 3 F6T26660(m};)1.508 (mED8B4 Ws).h bri ne

EXAMPLE 3

10 3-Methylmercaptoaniline (0.065ml) was added to a solution of the intermediate
7 (0.2g) in dichloromethane (10ml) under a nitrogen atmosphere. The solution
was stirred at 230 for 3h, then concentrated in vacuo and triturated with
acetonitrile to give the title compound as a white solid (0.132g). M.p. 246-70.
T.l.c. CH-EA (1:1), Rf 0.58. IR: 1711,1691,1680 and 1670 (C=0), 1595 (C=C)

15 cm-1; 1H-NMR :7.46 (dd); 7.4-7.3 (m); 7.26-7.10 (m); 7.04-6.9 (m); 6.82- 6.76
(bm); 6.257 (d); 5.333 (d); 4.46 (m); 3.700 (m); 2.436 (s); 1.6-1.4 (m); 0.906

- (d); 0.886 (d).

20
Triethylamine (0.32ml) and 3-dimethylaminoaniline dihydrochloride (0.24g) were
added to a suspension of the intermediate 8 (0.22g) in dry dimethylformamide
(6mi) under a nitrogen atmosphere. The resulting mixture was heated to 1600

25 for 2h, then cooled to room temperature,.diluted with water (20ml) and
extracted with ethyl acetate (2x20ml). The combined organic extracts were
dried, concentrated in vacuo and triturated with acetonitrile to give the itle
compound as a white solid (0.12g). M.p. 252-30, T.l.c. CH-EA (1:1), Rf0.5. IR:
3312 (NH), 1707,1676 and 1639 (C=0), 1593 and 1558 (C=C) cm-1; TH-NMR

30 :7.45 (dd); 7.41-7.28 (m); 7.25-7.1 (m); 7.134 (t); 6.981 (dd); 6.818 (1); 6.634
(bs); 6.599 (dd); 6.455 (dd); 6.365 (d); 5.359 (d); 4.509-4. 409 (m); 3.741 -3.645
(m); 2.918 (s); 1.6-1.42 (m); 0.908 (d); 0.896 (d).

EXAMPLE S .
et Has Been Replaced

\\\\\\\\ T




(150 ). TR A ned organic extracts were dried and concentrated in vacuo
to give an oil, which was purified by flash chromatography (eluting with
Chl EA®95:5) to give the title conpound as a yellow oil (1.72g). T.l.c. CH '
EA (4:1), Rf 0.70. Internediate 29

7- 8-di chl oro- 2, 4- Di oxo- 1- ( 3- net hyl but-1-yl)-5- phenyl 3-.phenyl hydrazono- 2. 3.
4.5- tetrahydro 1H 1. 5-benzodi azepi ne The internediate 28 (1.72g) and the
2- phenyl hydrazononal onyl di chl oride (1,.53g) were each taken up in THF
(15m ) and dropped in a flask . contai ni THF (40m ) rmaintained at O[err]
under a nitrogen atnmosphere. After corrpl ete addi tion the solution was

al | owed tomﬁr @gtDIZA Mﬂ_or 1h

and 30m n. “Tne soratt
3-Methylmercaptoaniline (0.19ml) was added toa solutlon of the intermediate 9
(0.3g) in dry dimethylformamide (5ml) under a nitrogen atn:osphere. The
5 solution was heated to 1600 for 5h, then cooled to room temperature, diluted .

with water and extracted with ethyl acetate (2x20ml). The combined organic
extracts were dried, concentrated in vacuo and triturated with acetonitrile to
give the fitle compound as a white solid (0.08g). M.p. 249-500. T.l.c. CH-EA
(7:3), Rf 0.33. IR :3308 (NH), 1707,1676 and 1643 "(C_O) 1607 (C=C) cm-1;

10 TH-NMR : 7.48-7.30 (m); 7.28-7.10 (m); 7.04-6.90 (m); 6.83 (bs); 6.29 (d); 5.34
(d); 4.41 (m) 3.71 (m); 2.44 (s); 1.50 (m) 0.93 (s).

15 _ . e
Triethylamine (0.43ml) and 3-dimethylaminoaniline dihydrochloride (0.324g)
were added to a solution of the intermediate 9 (0.3g) in dry dimethyiformamide
(5ml) under a nitrogen atmosphere. Thé solution was heated to 1600 for 2h,

~ then cooled to room temperature, diluted with water and extracted with ethyl
20 acetate (2x20mi). The combined organic extracts were dried, concentrated in
- vacuo and triturated with acetonitrile to give the title compound as a white solid
(0.16g). M.p. 255-60. T.I.c. CH-EA (6:4), Rf 0.28. IR : 3308 (NH), 1717 (C=0),
1637 (C=C) cm-1; TH-NMR :7.48-7.10 (m); 6.98 (dd); 6.81 (t); 6.66-6.56 (m);
6.46 (dd); 6.34 (d); 5.36 (d); 4.41 (m); 3.70 (m);
25

Phenyl isocyanate (0.068ml) was added to a solution of the intermediate 12
30 (0.29) in dry acetonitrile (5ml) under a nitrogen atmosphere. The mixture was
stirred at 230 for 20h, concentrated in vacuo and the residue triturated with
diethyl ether to give t he {itlé compound as a white solid (0.2g). M.p. 248-90.
T.l.c. CH-EA (1:1), Rf 0.60 and 0.58. IR :3308 (NH), 1709 and 1670 (C=0),
1639 and 1601 (C=C) cm-1; TH-NMR :7.66 (d); 7.46-7.06 {m); 7.02-6.9 (m);
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in vabuo t&'dm%can oi I, which was purified by flash chromatography '
(el utlng W th CHEA 95:5 , increasing polarity to 80 20\ 'rn ﬂl_v_e__t_he t|tIe

d as a yellow solid (1.85 T.l1.c. CHEA
IC?]'{TE? lrJlrlr;dl ate 3>Ol ( 9. Thls heet Has Been Replaced

3- Ami no- 7- 8-di chl or o- 2. 4- di oxo- 1- ( 3- net hyl but - 1- yI) un\mﬁﬂum 5-tetrah
ydro- 1H 1, 5-benzodi azepine To the solution of the (1.009)
in glacial acetic acid (15m ) at O[erré{t zi nc dust (0 65g) was added

portionwi se . The m xture was stirred 23[err] for 6h, then decanted from
zinc, washed wth ethyl acetate (150 m) and then with 10% sodi um hydr oxi de

Concant ot S (o 92 oy, GAT2TAFIMARER 4RO, 4,552 (981 3454 fff 888"

chr omat ogr 4@)i\3.92-5.85 ﬂg),.aqsya ébtb,e'il%f(bs)ﬂmﬁtbsl) 2.504 (Bs);nBt318n(s). 80: 20) to

give the title conmpound (0. 44qg). T.l.c. EA-nethanol (27:3), Rf 0.59.
| nt er medi a%ﬁtﬂgoro- 2-ni trodi phenyl anm ne :
_ 5 X _ o :

Phenyl isocyanate (0.0984ml) was added to a suspénsion of the intermediate
13a (0.29g) in dry acetonitrile (5ml) under a nitrogen atmosphere. The mixture
_ was stirred at 230 for 20h, concentrated in vacuo and the residue triturated
10 with diethyl ether to give the title compound as a white solid (0.29g). M.p. 255-
: 60 (dec). T.l.c. CH-EA (1:1), Rf 0.6. IR :3352,3282 and 3253 (NH and OH),
1705 and 1680 (C=0), 1630 and 1599 (C=C) cm-1; 1H-NMR :7.905 (dd); 7,38-
7.24 (m); 7.24-7.1 (m); 7.05 (bs); 6.98-6.85 (m) ; 6.80 (bs); 5.395 (d); 4.513
(bd); 3.936 (bs); 3.598 (bt); 2.521 (bs); 0.924 (s).
15 '

Phenyl isocyanate (0.12ml) was added to a suspension of the intermediate 13b
20 (0.33g) in dry acetonitrile (5ml) under a nitrogen atmosphere. The mixture was
- stirred at 230 for 3h, filtered and the solid washed with diethyl ether to give the
title compound a s a white solid (0.27g). M.p. 204-50. T.l.c. CH-EA (1:1), Rf
0.58. IR:3308 (NH and OH), 1718 and 1670 (C='O), 1601 (C=C) cm-1; 1H-
NMR: 7.86 (d); 7.4-7.12 (m); 7.02-6.94 (m); 6.577 (d); 5.414 (d); 4.312 (t); 3.931
25 (d); 3.454 (bs); 2.560 (bs); 0.919 (s).

30 Phenyl isocyanate (0.1ml) was added to a solution of the intermediate 16
(0.22g) in dry acetonitrile (10ml) under a nitrogen atmosphere. The mixture was
stirred at 230 for 1h, concentrated in vacuo to give an oil which was purified by
flash chromatography (eluting with CH-EA 80:20 to give a crude sample
which was triturated with 1/1 mixture of petroleum/ethyl ether ( 30 ml) to give the

35 title compound ( 0.12 g). T.lLc. CH-EA(1:1), Rf 0.53. IR :3370 (NH), 1701 and



A nmixture d¢HA88C,or 0- 2- nitroaniline (5.09), bronpobenzene (20m ), potassium
carbonate (1.54g) and copper(l) iodide (0.61g) was heated to [err] for
30h. The reaction mixture was cool-ed at 23[err}C——then ethyI acetate ( 200
M )«was added ; the organic extracts were washeds ﬁﬁgm%nww Ont) dried
and evaporated in vacuo to give the crude conp urified by
flash chronatography (eluting wwth CH EA 95:5) | e conmpound
(2.49) T.1.c. CHEA(1:1), Rf 0.68. In rned|at

2- am no- 4- Fluoro di phenyl am ne POtaSSI car bonat e (9 Bg) and sodi um
hydrosul fite (8.2g) were added portionw se over 3 hour to a suspension of

?7E'm”§”$h§ D e e A A Q)i MR AP T o v

the nn 4" (my: 7547718 '(m): 6.982° (m): 6 8 (d); 6.529 (d);5.328 (d); 5.321(d);

4.576 (m); 4.438(q); 2.11(m); 1.74-1.64(m); 1.64-1.44(m); 1.542 (d); 1.435(d);
0.886 (d); 0.882 (d); 0.873 (d); 0.827(d).

Phenyl isocyanate (0.1ml) was added to a solution of the intermediate 20 (0.2g)
10 - in dry acetonitrile (9ml) under a nitrogen atmosphere. The mixture was stirred at
00 for 2h, filtered and the solid triturated with petroleum ether/ethyl ether
(2/2mi) at 00C, filtered off , washed with 1/1 mixture petroleum ether/ethyl ether
(10ml) to give the title compound as a white solid (0.17g). T.l.c. CH-EA(1:1),
- Rf0.59. IR :3312 (NH), 1713 and 1684 (C=0), 1639 and 1605 (C=C) cm-1;
15 1H-NMR :7.45-7.00 (m); 7.10(m); 6.989 (dd); 6.97 (d); 6.42 (d); 5.31 (d);
4.51(m); 3.59(m); 1.58-1.46 (m); 1.46-1.38(m); 0.87 (d); 0.85(d).

20 i in-3-vi]-N'-
Phenyl isocyanate (0.1ml) was added to a solution of the intermediate 25 (0.2g)
in dry acetonitrile (4ml) under a nitrogen atmosphere. The mixture was stirred at
00 for 30min, then petroleum ether was added and stirring was continued for 1h.
the solid was filtered off , washed with 3/1 mixture petroleum ether/ethyl ether

25 (15 mi) to give the title compound as a white solid (0.22g). T.l.c. CH-EA(1:1),
Rf 0.63. IR :3310 (NH), 1717,1668 and 1641 (C=0), cm-1; 1H-NMR :7.44-7.35
(m); 7.32(t); 7.25-7.16 (m); 7.1 4 (m); 7.03 (m); 6.92 (d); 6.41(d); 5.31 (d);
4.52(m); 3.62(m); 1.60- 1.40 (m); 0.89(d); 0.87(d).

30

Phenyl isocyanate (0.09ml) was added to a solution of the intermediate 30
(0.19¢) in dry acetonitrile (2.5ml) under a nitrogen atmosphere. The mixture was
35 stirred at 00 for 20min, then evaporated to dryeness and the resulting solid



acidjfied ﬁg*ﬂﬂﬁi wi th conc. hydrochloric acid ( 15m ), then 10% sol ution
of sodjunlhydrOX|de (50 m ) was added until pH=10, and the concentrated
sdlution extracted with ethyl acetate (2x100m ). The conbi ned organic
extracts were washed with brine (2 x80m ), dried and concentrated in vacuo
to give the crude conmpound which was purified by flash chromatography
(eluting with CHEA 90:10 then 80:20) to give the title conpound as a

yell ow foam (1.44g) . T.l.c. CHEA (1:%@, Rf 0.72. Internediate 33

4- Fl uor o- 2- ( 3- net hyl but - 1- yl ) am no- di phenyl am ne 1-Bronp 3-net hyl but ane
(1.0mM) was added to a solution of the internmediate 32 (1.44g) and sodi um
i odi de (1. Bojiditritudatedwith 14r mixiude pefoidum umbﬂetnylruthépg@mwbmﬁehefqh The

Wth e Ey}/\qﬁeféq of W?MWM&@&%@%% L SN

organi ¢ exthetitle compound asia avhitecsolide (0.1 5g)e d T.kc. \Gid&EA(ﬂcfl)ng@ BinIRE33758Wwi ch

e Bur1 e 111 1584 M RieRs g:gag ) (Gbe1ane Scile ggfq\ Rhghoy 8yve the
4

tithe Lomodnd, 98 #adim); 958, 7 905 (s) 7.06-7.00 ( 0 (dj; 5.31 (d);

4.50m); 3.56(m); 1.60-1.40 (m); 0.89(d); 0.86(d).

10 i in-3-yi}-N'-
Phenyl isocyanate (0.1ml) was added to a solution of the intermediate 35 (0.2g)
in dry acetonitrile (2.5ml) under a nitrogen atmosphere. The mixture was stirred
at 00 for 30min, then diethyl ether (5§ ml) was added and stirring continued for
1h. The resulting solid was filtered off , washed with 1/1 mixture petroleum

15 ether/ethyl ether (10ml ) to give the title compound as a white solid (0.25g).
T.l.e. CH-EA(1:1), Rf 0.53. IR :3312(NH), 1718,1670(C=0), 1639, 1605 ( C=C)
cm-1; TH-NMR :7.44-7.36 (m); 7.32(t); 7.30-7.10(m); 7.06-6.9 (m); 6.35(d);
5.33 (d); 4.52(m); 3.62(m); 1.60-1.40 (m); 0.90(d); 0.87(d).

20 EXAMPLE 13 :
Phenyl isocyanate (0.1ml) was added to a solution of the intermediate 38 (0.3g)
in dry acetonitrile (15ml) under a nitrogen atmosphere. The mixture was stirred

25  at230for1h, EE (30ml) was added and the formed precipitate was stirred for
45 min at 00. The precipitate was filtered, washed with diethyl ether (25ml) to
give the title compound as a white solid (0.27g). T.l.c. CH-EA (1:1), R¢=0.45. IR:
3310 (NH), 1707, 1678 (C=0); 1643, 1603, 1556 (C=C) cm- 1; TH-NMR: 7.428
(dd), 7.36-7.27 (m), 7.27-7.12 (m), 7.07-6.94 (m), 6.484 (d), 5.361 (d), 4.78-4.66

30 (m), 3.98-3.86 (m), 2.927 (m).

This Sheet Has Been Replaced
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2, 4-Di.oxo- 8- fl uor o- 1- ( 3- net hyl but - 1- yl ) - 5- phenyl - 3- phenyl hydr azono- 2. 3. 4. 5-
t etralydro- 1H 1, 5- benzodi azepi ne The internedi ate 33 (0.96g) and

2- phenyl hydrazonomal onyl di chl ori de .(1.01g) were each taken up in THF (15m)
and dropped in a flask containing TBF (40m ) maintained at -O[err] Under a
nitrogen atnosphere. After conplete addition the solution was allowed to
warm at 23[err]C, stirred for 30mn., .;1en heated at 60[err] for 2h. The
solution was diluted with ethyl acetat® (120m ), washed with brine
(2x100m ), dried and concentrated in vacuo to give an oil, which was

ol ari ty ¢ 5 SRIROEVARAB O0RBRIY wes diidetol tOlufith P inaimodiafe 475 1
T1.c. CH 1§g§|1'9 digragetonitrile (7o0) under a nitrogen atmosphere. The mixture was
' stirred for 1.5 hrs and the formed precipitate was filttered washing with
acetonitrile (3ml) to give the title compound as a white solid (0.085g). T.l.c. CH-
5 EA (1:1), R=0.23. IR: 3294 (NH), 1717, 1705, 1680 (C=0); 1643 (C=C) cm™1;
1H- NMR: 7.5-6.96 (m), 7.08 (bs), 6.50 (d), 5.31 (d), 4.49 (d), 3.37 (d), 1.84 (m),
1.6-1.3 (m).

10 (4.5 O D Al X _
Phenyl isocyanate (0.091ml) was added to a solution of the intermediate 44
(0.2449) in dry acetonitrile (16ml) under a nitrogen atmosphere. The mixture
was stirred at 230 for 2h, dichloromethane (30ml) was added and the organic |

15 - layer was washed with brine (2x10ml), dried and concentrated "in vacuo”. The
crude product was purified by flash chromatography (eluting with DCM-
methanol 98:2), to give the title compound as a white solid (0.232g). T.l.c. DCM-
methanol (95:5), R=0.8. IR: 3431, 3395 (NH), 1745, 1684 (C=0) cm-1; 1H-
NMR: 7.4-6.95 (m), 7.1 (bs), 6.5 (d), 5.45 (d), 4.61 (dd), 1.40 (s).

20

Pheny! isocyanate (0.067ml) was added to a solution of the intermediate 47

25 (0.190g) in dry acetonitrile (10ml) under a nitrogen atmosphere. The mixture
was stirred at 230 for 1h and the formed precipitate was filtered washing with
acetonitrile (3ml), to give the {itle compound as a white solid (0.198g). T.l.c. CH-
EA (1:1), Rj=0.57. IR: 3431, 3350 (NH), 1745, 1668 (C=0) 1599 (C=C) cm-1;
TH- NMR: 7.48-7.26 (m), 7.26-7.14 (m), 7.04-6.96 (m), 6.523 (d), 5.352 (d),

30 4.511-4.409 (m), 1.467 (t), 0.915 (s).

EXAMPLE 17
- - i - ] - - - - -, - - Ieirah)‘dm-] H_I 5-

This Sheet Has Been Replaced
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3- Am no- 2, 4- di oxo- 8- Fl uorol - (3-net hyl but-1-yl)-5-phenyl -2.3.4.5-tetrahydro-
1@ ~1,5-benzodi azepine To the solution of the internmediate 34 (1.3g) in
glacial acetic acid (20m ) at O[err], zinc dust (1.2g) was added
portionwi se . The m xture was stirred at .23 for 1h, then decanted from
zinc, washed with ethyl acetate (150m ) and then with 10% sodi um hydr oxi de
(150m ) and brine (100m ). The conbinaﬁ organi c extracts were dried and
concentrated in vacuo to give an oil Bch was purified by flash '
chromat ography (eluting in gradient fromCH EA 1:1 to EA-nethanol 80:20) to

give the ! iid & sRIBA'SiIntePméeicfd 63 (0! 12y) iFmétRERA 207 dnd waté¥ (dMnd."

!2?21%”33 ﬁégﬁﬂ{éﬂﬁofqhmﬁ%éhﬁpbmj gddedzportionwiser alriRmoaintaining thermtbat azepi
Sl S?i";ﬁ”‘ofm"‘%ge%aﬁ‘?‘%‘?? ?;'?‘S*.‘ﬂ%@‘?&P?E?%“?ﬁf‘&"%ﬁ%mﬁﬁ.’?&dﬁ'bh%w e
benzodi azef® a(’@[)‘ﬂﬁﬁ@ﬁﬁeg) Tgﬁgﬁ? clonomixtyreswas Sﬁﬂyédﬂeﬁilhﬁ e8P ed at o[err]
The 8§ eaciconoenirates!; diluted With eftyiradetate 0{00mi) andeasifed with brine

(3x70ml), dried and concentrated "in vacuo”. The crude product was dissolved

in diethyl ether (5ml) and precipitated with petroleum ether (10ml), to give the

fitle compound as a white solid (0.07g). T.l.c. CH-EA (1:1), R4=0.36. IR: 3337

(NH, OH), 1701, 1647 (C=0); 1597, 1553 (C=C) cm~1; 1H-NMR: 7.6-6.65 (m),

10 5.37 (d), 5.35 (d), 3.92 (bm), 3.48 (bm), 4.50 (dd), 3.80 (dd), 4.34 (dd), 3.57
(dd), 2.50 (bm), 1.58 (m), 0.93- 0.87 (m).

15 . A N (Rt
A solution of 3-trifluoromethoxyphenylamine (0.047g) and intermediate 48
(0.100g) in dichloromethane (5ml) were stirred for 20h at 230 under a nitrogen
atmosphere, then concentrated "in vacuo". The crude product was triturated
with acetonitrile (2ml) to obtain the nﬂg_cg_mng_ung as a white solid (0.067g).

20 T.Lc. CH-EA (60:40), R=0.57. IR: 3317 (NH), 1717, 1650 (C=0); 1609, 1558
(C=C) cm™1; 1H-NMR: 7.53 (bs), 7.46 (dd), 7.45-7.30 (m), 7.30-7.18 (m), 7.10
(t), 7.00 (dd), 6.88 (m), 6.77 (m), 6.66 (d), 5.35 (d), 4.44 (m), 3.70 (m), 1.54-1.42
(m), 0.91 (s).

25

A solution of 3-cyanophenylamine (0.118g) and intermediate 48 (0.339g) in
dichloromethane (10mi) were stirred for 5h at 230 under a nitrogen atmospheres, |
30 then concentrated "in vacuo”. The crude product was triturated with acetonitrile
(8ml), filtered and washed with acetonitrile (3ml) to obtain the title compound as
a white solid (0.216g). T.I.c. CH-EA (1:1), R¢=0.55. IR: 3319 (NH), 2230 (C=N),
1711, 1647 (C=0); cm™1; 1H-NMR: 7.91 (bs), 7.52-7.30 (m), 7.30-7.12 (m), 7.01
(dd), 6.88 (d), 5.34 (d), 4.52-4.38 (m), 3.80- 3.68 (m), 1.51 (m), 0.91 (s).
35 S
This Sheet Has Been Replaced
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sol uti on ofCH168Geny| et hyl bromide (0.85mM) in DM (2m) was added

dropwi se, the mxture was stirred at 23[err] for_15h, then diluted with EA,
(80 )" and washed with brine (3x100ni), dried and concm‘ed-ﬁﬂ—vacuo
The ¢rude product was purified by flash:-chromatogr "'?ee(ﬂislyeém M, EA

1:1) to give the title conpound as a white powder ( ﬂﬁ"l’ !
H1.5-

(1:1), Rr=0.27. Internedi ate 37

3- Azi do- 2, 4- di oxo- 5- phenyl - 1- ( 2- phenyl gt hyl ) - 2, 3, 4,

benzodi azepi ne A solution of the interMgdiate 36 (0.85g) in THF (20m),

cooled to - 70[err], was added dropwi se to a solution of potassium

;?%SEEE?ET%@%%%LQ s Soir )edC?S're‘z’oﬁn"n 2? #8?2&? i LéﬁQZ”sol ution

g]; 6\2/; gi,lgl Y BER0akE y

reaction "foa solutlon oft 8\9r'(\atrm8dif'=1tea 2 (%.209) in dry DMF (5ml), 3-

5 methylthiophenylamine (0.218ml) was added and the reaction mixture was
stirred for 4h at 1200, under a nitrogen atmosphere. Ethyl acetate (50ml) added
and the solution washed with water (2x25mi), and brine (256ml), dried and
concentrated "in vacuo". The crude product was triturated with acetonitrile (4mt)
to obtain the {itle compound as a white solid (0.115g). T.l.c. CH-EA (1:1),
10 R¢=0.62. IR: 3300 (NH), 1705, 1674, 1641 (C=0); 1607 (C=C) cm-1; 1H-NMR:

7.48- 7.10 (m), 7.02-6.90 (m), 6.82 (s), 6.30 (d), 5.30 (d), 4.46 (m), 3.70 (m),
2.44 (s), 1.48 (1), 0.93 (s).

15

To a solution of the intermediate 49 (0.20g) in dry DMF (8ml), 3- N,N-
dimethylaminophenylamine hydrochloride (0.177g).and triethylamine (0.118ml)
were added and the reaction mixture was stirred for 4h at 1200, under a

20 nitrogen atmosphere. Ethyl aceate (50ml) added and the solution washed with
water (2x25ml) and brine (25ml), dried and concentrated "in vacuo". The crude
product was purified by flash chromatography (eluting with CH-EA 60:40), then
triturated with a mixture of ethyi acetate and petroleum ether to obtain the fitle
compound as a white solid (0.076g). T.l.c. CH-EA (1:1), R¢=0.31. IR: 3500 (NH),

25 1794, 1707, 1666 (C=0); 1607 (C=C) cm-1; 1H-NMR: 7.46-7.10 (m), 6.99 (dd),
6.82 (t), 6.60 (m), 6.46 (m), 6.53 (bs), 6.31 (d), 5.31 (d), 4.47 (m), 3.69 (m), 2.94
(s), 2.93 (s), 1.47 (m), 0.94 (s).

EXAMPLE 22

30 N:[1-[2-(1-Adamantyllethy(}-2.4-dioxo--phenyl-2,3.4.5:tetrahydro - 1H-1.5-
benzodiazepin-3-y|l-N'-(3-N.N-dimethylaminophenyl)urea
To a solution of the intermediate 50 (0.12g) in dry DMF (2ml), 3- N,N-
dimethylaminophenylamine dihydrochloride (0.084g) and triethylamine (0.1ml)
were added and the reaction mixture was stirred for 9h at 1200, under a

35 nitrogen atmosphere. Ethyl acetate (50ml) added and the solution washed with



30 23[err] CEH®6& irred for 1.5 h, then nore acetic acid (0. 14nm) was added
and the mixture was stirred for 2 h. Ethyl acetate (150m ) was added and
tlae- sél ution was washed with a saturated solution of sodium hydrogen
carbpnate (100m ) and brine (3x100n ), dried and concentrated "in -vacuo".
The crude product was purified by flash chromatography (el uti ng w th CH EA
90:10) to give the title conpound as a white foam (0.38g). T.l.c. CHEA
(1:1), RF=0.57. Internediate 38 3

Am no- 2, 4- di oxo- 5- phenyl - 1- ( 2- phenyl etﬁﬂ/l) 2.3.4.5-tetrahydro-1H 1. 5-
benzodi azepi ne A solution of the internmediate 37 (0.38g) in ethanol (15m)

o 506 puy A aEfed §6‘“§éﬂ“&%&f*ﬁéﬁ?§fﬁﬂﬂﬂﬁ%Agéﬂm"%ﬁ%bzﬁés%xyicirﬂlxﬁeﬁé# Bpdr cd
off on a paqn@enttaxe @ vawfﬁ@ewude prockicb wasdritwiated withvapetanitrilet hanol
(25m) and({difil) 36 obHiA thétiflé cHRTHAMAE A WHitCsolid(0\F30d). T.L.ENEHEANQ -y, oduct
-R¢=0.37. IR: 3373 (NH), 1707, 1682, 1660 (C=0); 1595 1580 (C=C) cm-1; 1H-
5  NMR:7.45-6.35 (m), 7.34-7.26 (m), 7.22- 7.15 (m), 7.116 (), 6.978 (dd), 6.740
(bs), 6.563 (dd), 6.44 (dd), 6.418 (d), 5.314 (d), 4.523-4.420 (m), 3.721-3.621
(m), 2.911 (s), 1.936 (bs), 1.672 (bq), 1.500 (d), 1.332 (t).

10

Phenyl isocyanate (0.03ml) was added to a solution of the intermediate 56
(0.087g) in dry acetonitrile (3ml), at 00, under a nitrogen atmosphere. The
_ mixture was allowed to stand at 230 and stirred for 1h, then petroleum ether
16 was added and the formed precipitate was stirred for 4h, filtered and washed
with petroleum ether. The precipitate was triturated with a mixture petroleum-
ether/diethyl ether (1:1; 10ml) for 1 hr and filtered to give the title compound as
a white solid (0.08g). T.I.c. CH-EA (1:1), R=0.49. IR: 3300 (NH), 1707, 1641
N (C=0); 1558, 1541 (C=C) cm-1; 1H- NMR: 7.46-7.10 (m), 6.9 (m), 6.4 (m), 5.32
20 - (d), 5.29 (d), 4.61 (dd), 4.48 (dd), 3.60 (dd), 3.42 (dd), 1.8 (m), 1.4 (m), 0.86 (d)
0.80 (d) 0.77 (d), 0.75 (d), 0.73 (d) 0.70 (d)..

25
Phenyl isocyante (0.04ml) was added to a solution of the intermediate 59
(0.09g) in dry acetonitrile (10ml), at 230, under a nitrogen atmosphere. The
mixture was stirred for 3h, dichloromethane (30ml) added and the solution
washed with water (50ml), purified by filtration on a pad of silica (eluting with

30 DCM), to give the title compound as a white solid (0.1g). T.l.c. DCM-methanol
(95:5), Rf= 0.65. IR: 3431 (NH), 1707, 1670 (C=0); 1599 (C=C) cm-1; 1H-NMR:
7.4- 7.00 (m), 6.66 (bs), 6.22 (d), 5.3 (d), 4.55 (m), 3.7 (m), 1.53 (m), 1.3 (m),
0.88 (t).

EXAMPLE 25
* is Sheet Has Been Replaced

T




purif.i ed beH168h chromat ography (el uting with DCM et hanol 90: 10) to give
the title conpound as a white foam (0.3g). T.l.c. DCM ethanol (90: 10),

Ri;=0. . Internedi ate 39 o - :

| = (1: Adamant yl ) met hyl - 2, 4- di oxo- 5- phenyl - 2. 3. 4. 5-t et rahydro- 1H- 1. 5- benzodi a
zepi ne Sodi um hydride 80% di spersion in oil (0.07gYhiggheset ﬁicnlamdonvm se

to a solution of the conpound (a) (0.5g) in- DIVF (50
m xture was stirred for 30mn, then agﬁautlon of 1-
nmet hanesul fonate (0.537g) in DMF (3m) s added. The reactlon mxture was
stirred at 120[err] for 7h and at 23 for 15h, then concentrated The
: product was

d m
and wat e?’aﬁi%éﬁﬁﬂ%@“%qtéf — — D oduct i
zadiazepine3s ut|ng W th CH-EAl 1) to gi ve the
title Co.r'p?ﬁéﬂ F‘%o@yémétbe(ofdﬁﬁ) (n%s]a'iﬂ:?ed 16 4 s6iutibhtoEthtefmediate B578:266g)

I nt er medi a
in dry acetonitrile (12ml) under a nitrogen atmosphere. The mixture was stirred

5 at 230 for 1h, then dichloromethane was added until complete dissolution of the
precipitate. The organic layer was separated, washed with brine (3x20ml) dried
and concentrated in vacuo to give the crude compound (0.3g) which was
purified by flash chromatography ( eluting with DCM-methanol 98:2) to give the

: title compound as a white solid (0.06g). T.l.c. DCM- methanol (95:5), Rf 0.87.
10 IR : 3440-3350 (NH), 1701 and 1680 (C=0), 1616 and 1599 (C=C) cm-1; 1H-
' NMR :7.44-7.16 (m); 7.00 (m); 6. 4(m) 5.33(d); 4.53(m); 3.68 (m); 1.6-1.4 (m);
0. 89 (d); 0.86(d).

15

Phenyl isocyanate (0.15mli) was added to a solution of intermediate 70 (0.429)
in dry acetonitrile (20ml) under a nitrogen atmosphere. The mixture was stirred
at 230 for 1h,then the precipitate was filtered off and washed with acetonitrile
20 (10 ml) and dried to give the title compound as a white solid (0.52g).
[alpha]p=+116. T.l.c. DCM-methanol (95:5), Rf 0.87. IR : 3308 (NH) ;1703-
1674 (C=0), 1645 and 1601(C=C) cm-1; 1H-NMR :7.5-7.1 (m); 6.98 (m);
6.58(d); 5.34(d); 4.53(m); 3.68 (m); 1.58-1.4 (m); 0.87 (d); 0.84(d). '

- 25

3-(N,N-Dimethylamino)phenyl! isocyanate ) (0.257g) was added to a solution of
the intermediate 72 (0.47g) in dry acetonitrile (10ml) under a nitrogen

30 atmosphere. The reaction mixture was stirred at 230 for 1h and the formed
precipitate was filtered to give the fitle compound as a white solid (0..589) in
enantiomeric ratio (+)/(-)=93/7. A sample was purified by HPLC to give the pure
title compound. M.p. 252-3. T.l.c. CH-EA (1:1), Rf 0.50. [alpha]D=+109.6. IR
(nujol):3420 (NH), 1717,1701,1690 and 1649 (C=0), 1616 and 1560 (C=C) cm-

35 1; 1H-NMR :7.45 (dd); 7.42-7.28 (m); 7.25-7.1 (m); 6.98 (dd); 6.82 (t); 6.60



31 . CH166C

1- (1= Adamant yl ) met hyl - 1- (2- phenyl et hy) - 3- azi do- 2;-4-¢ m—'S-’ﬁh?aWﬁ 3,4, 5-,

tgtratydro- 1H 1. 5-benzodi azepi ne A sol ution of potlgl§§ﬁewﬁa§3dfehk@lﬁt0&<| de (0.

1469) in THF (7m ) was added dropwi se to a solutio d| ate 39

(0.49) in THF (15m ), cooled to -70, under a nltrogHmmm E“E“ The

m xture was stirred for 20 mn at -70, thenasolut :

triisopropyl benzenesul phonyl azi de (0.6 in THF (7m ), previously cool ed
a

to -70 and acetic acid (0.14m) were ed. The reaction m xture was
allowed to stand at 23[err] and stirred for 15h, ethyl acetate (70n1) was

h dd d
EZggofﬂ )e ri e an&@bﬁ?ﬁ‘%gmaxe‘\;ggﬂu%%Bvﬁﬂzécérozugw o)d?]?lz \%?é pur| fied
by flash cHrdh@)ofrdbid); CeBR(dhg with CH- EA 70:30) to glve the title -

conpound as a white foam (0.338g). T.l.c. CHEA (1:1), =0. 73.

| nt er medi awm _

1- (1- Adama 3- am no- 2 4- di oxo- 5- phenyl 2.3.4.5-tetrahydro-1H 1. 5-
5

Triethylamine (0.065ml) and 3-dimethylaminoaniline dihydrochloride (0.049g)
were added to a solution of the intermediate 76.(0.1g) in dichloromethane (5mi)
under a nitrogen atmosphere. The solution was stirred at 23 for 3h, then

10 concentrated in vacuo and purified by flash chromatography (eluting with CH-
EA 1:1) to give the fitle compound (0.052g) as a white solid. T.l.c. DCM-
methanol (95:0.5), Rf 0.72. IR : 3300 (NH), 1713 and 1676 (C=0), 1637 and
1610 (C=C) cm- 1; 1H-NMR :7.4-7.1 (m); 6.99 (m); 6.80 (t); 6.62 (m); 6.56
(dd); 6.45 (dd); 6.31 (d); 5.31 (d); 4.52 (m); 2.91 (m); 2.32 (m); 2.0-1.1 (m).

15 '

Phényl isocyanate (0.044ml) was added to a solution of the intermediate 79

20 (0.154g) in acetonitrile (5ml) under a nitrogen atmosphere. The mixture was
stirred at 230 for 1h; the obtained solid was filtered and washed with acetonitrile
( 2 mi ) to give the the {itle compound (0.163g) as a white solid. Mp 255-257°
T.l.c.CH-EA (1:1), Rf0.58 . IR :3400 (NH), 1718 and 1650 (C=0), 1600 (C=C)
cm-1; 1H-NMR : 7.46 (dd); 7.4-7.1(m); 7.0( t ); 6.98 (d); 6.52 (d);5.38 (d);

25 4.44(m); 3.66 (m); 1.84-1.40 (m); '1.20-1.00 (m).

EXAMPLE 30

30 Triethylamine (0.184ml) and 4-(dimethylamino)aniline (0.138g) were added to a
solution of the intermediate 80 (0.270g) in dry dichloromethane (50ml) under a
_ nitrogen atmosphere. The solution was stirred at 230 for 4h, then diluted with
dichloromethane (20m I) and washed with water (20ml), 5% HCI solution ( 20ml
), water ( 20ml )arid brine (15ml). The organic layer was dried, concentrated in
35 vacuo, and the residue was purified by flash chromatography (eluting with



benzodi azepqlﬁiéagcsol ution of the internediate 40 (0.18g) in ethanol (10m)
and ethyl acetate (5m ) was stirred under hydrogenm,—at I atm, in presence,

of* 5% Pd/ CaCJ err] (0.2g), at 23, for 3h, then the ﬁggsqggeyﬁgsmg‘pjaégdered
off on a pad of celite and the organic Iayer was con acuo
The crude product was purified by flash chromat ograpmllll l“ﬂl lml

DCM net hanol 90:10) to give the title conpound as a 159).
T.1.c. DCM net hanol (90:10), Rp=0.51. termedi ate 42

1- (2, 2- Di net hyl et hoxycar bonyl net hyl ) - 2,"4- di oxo- 5- phenyl - 2, 3, 4, 5-t et r ahydr o-
1H 1, 5-benzodi azepi ne Sodi um hydri de 80% di spersion in oil (0.155g) was

added port iDOM-fthandl 952%5)4o give e fi qo(0P7g) ks vhite SBliEMT. |(é%0rr)

Phen ¢ 5‘3Lﬁtf§¢%ﬁ%&%€wﬁt<aﬁﬁe@f>8%# JR 2904 B, r?ﬁ@ @&@%”v@bs?ﬁﬁ ed at

23[ err] for(CHEC) armdn umma:wmaomym 409740 ()1 61982(dd) x6.685(d}8. eagbs)d with
o ohu e BT Ly A S8 28 B, €T

Phenylisocyanate (0.026ml) was added to a solution of the intermediate 83
10 (0.074g) in dry acetonitrile (5ml) and the mixture was stirred at 230, under
' nitrogen, for 1 h. Dichloromethane (50ml) was added until complete dissolution
of the precipitate, then the solution was washed with brine (20ml), dried and
concentrated in vacuo. The residue was triturated with diethyl ether to give the

: title compound (0.0521g) as an off-white solid.

15 M.p. 184-6 C. T.l.c. (CH-EA 7:3) R¢ 0.32. IR:3308 (NH), 1715-1670 (C=0),
1639-1599 9C=C); 1H-NMR: 7.5-7.0 (m); 6.84 (bs); 6.80 (bs); 6.33(d); 6.31 (d);
6.18-6.10 (m); 6.12-5.96 (m); 5.90-5.84 (m); 5.64-5.60 (m); 5.32'(d); 5.29 (d);
4.64 (m); 4.4-4.2 (m); 3.8 (m); 3.45-3.30 (m); 2.80 (bs); 2.74 (bs); 2.6-0.60 (m).

20

To a solution of the intermediate 83 (0.072g) in dry acetonitrile (10ml) 3-
_ nitrophenylisocyanate (0.048g) was added and the mixture was stirred at 230,
25 under nitrogen, for 1 h. The resulting precipitate was filtered, washed with
diethyl ether, and dried to give the {itle compound (0.0712g). M.p. 195-7 C.
T.l.c. (CH-EA 7:3) Rs 0.24. IR : 3300 (NH); 1713 (C=0); 1651 (C=0); 1556
(C=C)cm-1. 1H-NMR : 8.26-6.92 (m ); 6.13- 5.58 (m);5.34-5.25 (m); 4.70-3.83
(m); 2.80-0.45 (m).

30

Phenylisocyanate (0.03ml) was added to a solution of the intermediate 84
35 (0.088g) in dry acetonitrile (10ml) and the mixture was stirred at 230 , under



32 chfonatéﬂfgﬁﬁ§ (eluting with CH EA 60:40) to give the title conpound as
a white powder (1.31 g). T.l.c. CHEA (60:40), R =0.4. Internediate 43
3:4A2j do- 1- (2. 2- di net hyl et hoxycar bonyl net hyl ) - 2. 4- di oxo- 5- phenl - 2. :
.4.5;tetrahydro- 1H 1, 5-benzodi azepine A solution of the internedi ate 42
(0.59) in THF (6m ), cooled to - 70[err], was added dropwi se to a solution
of potassiumtert-butoxide (0. 168g) in THF (6m) cooled to -70, under a

ni trogen atnosphere. The reaction nixté e was stirred for 30mn at -70,
then a solution of 2,4,6-triisopropyl benzenesul phonyl azide (0.556g) in THF
(6m), previously cooled to -70 and acetic acid (0.078nl) were added. The

react 't on ( g*o ¢h, }fg? g gﬂgﬁg mﬂeﬁs ;(p?t'at@ﬁ[a%rfﬂﬂeréd‘q"ééﬂédﬁﬁhfdi’éth}ﬁh et hyl
ed to give the title compound (0.0858g) as a white solid. M.p. 255-
6°.T.I.c. (CH-EA 7:3) R;0.29. IR: 3400-3200 (NH ), 1711 and 1705 ( C=C );
1H-NMR: 7.50-7.10 (m),7.02 (m), 6.38 (m),6.91 (bs), 6.42- 6.34 (m), 5.35-
5 5.27(m), 4.71-4.61 (dd), 4.48 (dd), 4.38 (dd), 3.65 (dd), 3.59 (dd)3.37 (dd), 3.55
(dd), 2.3-0.50 (m).

To a solution of the intermediate 84 (0.0883g) in dry acetonitrile (10ml) and the
mixture was stirred at 230 under nitrogen, for 1h. The resulting precipitate was
filtered, washed with diethyl ether and dried to give the title compound (0.0858g)
as a white solid. M.p. 255-60. T.l.c. (CH-EA 7:3) Rf 0.29. IR: 3400-3200(NH),
15 - 1711 and 1705 (C=C); 1H-NMR: 7.5-6.9(m); 6.75-6. 69(m); 6.60-6.55(m);
- 6.44(m); 5.31(m); 4.71-4.62(m); 4. 49(dd) 4 38(dd) 3.75(s); 3. 65(dd) 3.59(dd);
3. 56(dd) 3.38(dd); 2.25-0.6(m).

20

Phenyl isocyanate (0.056ml) was added to a solution of the intermediate 87
(0.15g) in dry acetonitrile (5ml) under a nitrogen atmosphere. The mixture was
stirred at 230 for 1h, then filtered. The solid obtained was washed with diethyl
25 ether and dried in vacuo to give the title compound as a white solid (0.12g).
M.p. 267-80. T.l.c. CH-EA(1:1), Rf 0.62.
IR :3300 (NH), 1705, 1678 and 1645 (C=0), 1599 and 1556 (C=C) cm-1; 1H-
NMR :7.46-7.12 (m); 7.026-6.94 (m); 6.423 (d); 6.436 (d); 5.328 (d); 5.321 (d);
4.5-4.4 (m); 3.459 (s); 2.637 (s); 2.396 (m); 2.180 (m); 1.958 (m); 1.6 (m); 1.54-
30 1.38 (m); 1.38-1.1 (m); 0.99 (m); 0.864 (m).
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washed wi t ICH166 (3x100m ), a saturated solution of sodium hydrogen
carbonate (20m), brine (20m), dried and concentrated "in vacuo"
crude ‘product was purified by flash chronatography (el ut| ﬁw th

70:30) to give the title conpound as a white foam ( eet r‘im
X . 4. 5-

(1:1), R =0.36. Internediate 44
3- Am no- 1- (2, 2- di net hyl et hoxycar bonyl net hyl )-2. 4-di o

tetrahydro-1H 1. 5-benzodi azepi ne A solytion of the internedi ate 43 (0 3540Q)
in a mxture of ethanol (10m ) and eth acetate (2m) was stirred under
hydrogen, at 1 atm, in presence of 5% Pd/ CaCJerr] (0.183g), at 23[err],

O e o T

with dichl dP2aimdne qcetqmtnbmcsrn&unaaba nitspgen aH'GO%PRel'Qr The .rla;lxnagavasNas
concentr at %ﬂrreurhtVzﬁm'fthT'iﬁeﬁf HeéRdPTRE |d"&b‘i nﬁbﬂ'ﬁés?ﬂaQHeél With diethyl

e P o Anch e h Vagio fo givmtha e Egs ity 5 ?d‘ (4 o
5  Mp. 192-30 T.l.c. CH-EA (1:1), Rf 0.73.
- IR :3306 (NH), 1717 and 1701 (C=0), 1643 and 1620 (C=C) cm-1
TH-NMR :7.5-7.14 (m); 7.00 (m); 7.049 (m); 6.47 (d) 5.33 (d) 505 (m); 3.59
(m); 2.02 (m) ; 1.84-1.36 (m)

- 10

3-Methoxyphenyl isocyanate (0.066mi) was added to a solution of the
intermediate 41 (0.2g) in dry acetonitrile (10ml) under a nitrogen atmosphere.

15 The mixture was stirred at 230 for 16h, then diluted with dichloromethane -
(15ml) and washed with brine (15m|). The organic solution was dried,
concentrated in vacuo and the residue was purified by flash chromatography
(eluting with CH-EA 2:1); the solid obtained was further purified by trituration

~ with diethyl ether to give the fitle compound as a white solid -
20 (0.2g) . M.p. 267-80. T.Lc. CH-EA (2:1), Rf 0.2. IR :3302 (NH), 1713,1674 and
- 1641 (C=0), 1612 and 1558 (C=C) cm-1; 1H-NMR :7.492 (dd); 7.45-7.35 (m);

7.35-7.25 (m); 7.162 (m); 7.120(t); 7.041 (t); 6.992 (dd); 6.904 (s); 6.738(m);
6.578 (m); 6.413 (m); 5.292 (d); 4.496 (d); 3.744 (s); 3.382 (d); 1.857 (s); 1.66-
1.32 (m).

25

3-Methylphenyl isocyanate (0.064ml) was added to a solution of the
30 intermediate 41 (0.2g) in dry acetonitrile (10ml) under a nitrogen atmosphere.
The mixture was stirred at 230 for 1h, then diluted with dicnloromethane (15mi)
and washed with brine (15ml). The organic solution was dried, concentrated in
vacuo and the residue was triturated with diethyl ether to give the title
compound as a white solid (0.2g). M.p. 244-60, T.l.c. CH-EA (2:1), R 0.32. IR
35 :3300 (NH), 1715 and 1672 (C=0), 1645 and 1616 (C=C) cm-1; 1H-NMR



I nt er:rredi alH18C 33 :
1- (33D net hyl butyl)-2. 4-di oxo-5-phenyl -2.3.4.5-tetrahydro-1H1._5-benzodi a

zgpi ne Sodi um hydri de 80% di spersion in oil (0.100g) was added portionw se

to a,solution of the conpound (a) (0.7g) in DVF (ke Ha i on

m xture was stirred for 30mn, then a solution of I{Et vl

met.hanesul fonate (0.575g) in DMF (3nm) was added. I Xt ure was
err

stirred at 90[err] for 50 mn, at 23 fgé 15h, at for 2h and at
140[err] for 45 mn, then concentrated. The residue was diluted with water
(30m ) and brine (20m ) and extracted with ethyl acetate (150m); the
organi c | ayer, ; G A ) T g N . )7, | and
cogcent r at )e"g'w?ﬁa\c/’g?a{?@%gﬁz’mgg 7?%3@@?%?33 ?ﬂ)i Z(] %Smf ?é%ﬁ)(rﬁ’j’

chr omat ogr £982 (Ad).,6i884 (M); 6.791 (s) 8-.31}3 (db %208 (d)i4-498 (&) 3otib\li2 287
whi te foam(§)}.14885 (s); 1.68-1.8HnpA (1:1), R=0.39. :

5 EXAMPLE 39
A solution of 3-nitrophenyl isocyanate (0.082g) in dry acetonitrile (8ml) was
added to a solution of the intermediate 41 (0.2g) in dry acetonitrile (10ml) under
10 a nitrogen atmosphere. The mixture was stirred at 230 for 2h, then diluted with
' dichloromethane (15ml) and washed with brine (15ml). The organic solution was
dried, concentrated in vacuo and the residue was triturated with diethyl ether to
give the fitle compound as a white solid (0.229g). M.p. 213-50. T.L.c. CH-EA
(2:1), Rf 0.33. IR :3296 (NH), 1713 and 1645 (C=0), 1597 (C=C) cm-1; 1H-
15 NMR :8.25 (s); 8.15 (t); 7.64 (m); 7.52 (dd); 7.45 (m); 7.36-7.29 (m); 7.24-7.17
(m); 7.13 (t); 7.06 (d); 7.02 (dd); 5.27 (d); 4.51 (d); 3.40 (d); 1.86 (s); 1.66-1.34
(m). '

20

3-Bromophenyl isocyan'ate (0.063ml) was added to a solution of the
intermediate 41 (0.2g) in dry acetonitrile (10ml) under a nitrogen atmosphere.
The mixture was stirred at 230 for 1h, then filtered. The solid obtained was

- 25 washed with diethyl ether to give the title compound as a white solid (0.25g).
M.p. 254-60. T.l.c. CH-EA (2:1), Rf 0.53. IR :3290 (NH), 1717 and 1672 (C=0)
cm-1; 1H-NMR :7.56-7.15 (m); 7.03-6.88 (m); 6.99 (dd); 6.93 (dd); 6.73 (d);
5.29 (d); 4.49-3.38 (m); 1.83 (m); 1.64-1.30 (m).

30

3-Nitrophenyl isocyanate (0.1g) was added to a solution of the intermediate 41
(0.415g) in dry acetonitrile (13ml) under a nitrogen atmosphere. The mixture
35 was stirred at 230 for 1h, then diluted with dichloromethane (20ml) and washed



I nt er nedi at@H186C

3- Azf do- 1- (3. 3-di net hyl butyl ) - 2. 4- di oxo- 5- phenyl - 2. 3. 4'5-t et rahydr o- 1H 1. 5-
benzodt azepi ne A solution of potassiumtert-butoxide (0. 146g) in THF
(7m), cooled to -70, was added dropwi se to a solution of the internediate
45 (0.4g) in THF (15m ), cooled to -70, under a nitrogen atnosphere. The
solution was stirred for 20 mn at -70, then a solution of '
2,4,6-triisopropyl benzenesul phonyl azi (0.530g) in THF (7m ), previously
cooled to .70 and acetic acid (0.139m Pwere added. The reaction m xture
was allowed to stand at 23 and stirred for 18h, then ethyl acetate (75m)

v sacec 3o Ehea o0, She el s bR bR ATHRBI i oo

by flash ctherresidyeapas tritarated withvdiethybethen t@0give tha title compoundias ae
conpound a%ﬂﬁlﬁ’@bﬁd’(ﬁ 487y). M.p32496-807- T1.6: CHER 1241 &Y 0.97.7R :1709, 1690

| nt er nedi

3- Ani no- 1- (BNGBIGT7GLCH() em~1; ) LB-NMB; : 383 £t) n i 8497.58 (81)47 #4r E88M)a7 3811 1, 5-
. denzods azep(sye7.35-7.27 (m); 7.24- 7.14 (m); 6.89 (dd); 6.58 (d); 5.31 (d); 4.50 (d); 4.34
(m); 3.38 (d); 1.85 (m); 1.61-1.51 (m); 1.45-1.37 (m); 1.35 ().

?

10
A solution of 3-(N,N-dimethylamino)phényl isocyanate (0.122g) in dry
acetonitrile (7ml) was added to a solution of the intermediate 41 (0.2g) in dry
acetonitrile (7ml) under a nitrogen atmosphere. The mixture was stirred at 230
for 30min, then diluted with dichloromethane (20ml) and washed with brine

15 (20ml). The organic solution was dried, concentrated in vacuo -and the residue
was triturated with diethyl ether to give the title compound as a white solid
(0.221g). M.p. 263-50. T.Lc. CH-EA (1:1), Rf 0.52. IR :3300 (NH), 1717 and
1674 (C=0) cm-1; 1H-NMR :7.48 (dd); 7.45- 7.24 (m); 7.19-7.10 (m); 6.98

. (dd); 6.93 (dd); 6.61 (s); 6.58-6.45 (m); 6.38 (d); 5.29 (d); 4.49-3.37 (m); 2.92

20  (s); 1.87 (m); 1.63- 1.53 (m); 1.44-1.34 (m).

25 An aqueous 0.1M solution of lithium hydroxide (6.6ml) was added to a solution
of Example 41 (0.2g) in THF (15ml) previously cooled to 00. The solution was
stirred at 230 for 16h,then heated to 600 for 1h and to 800 for 13h. The solution
was cooled to 230, neutralized with acetic acid, concentrated in vacuo and the
residue purified by flash chromatography (eluting in gradient from CH-EA 3:1 to

30_ DCM and finally to DCM-MeOH 10:1) to give the title compound as a white solid
(0.183g), still containing traces of inorganic salts.A sample was further purified
by dissolution in DCM and washing with 10% hydrochloric acid; the organic
layer was dried, concentrated in vacuo and the residue triturated with diethyl
ether to give the pure title compound. M.p. 260-700(dec). T.l.c. EA, Rf 0.64. IR:

- ——
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A sol tition %lf'“ﬁﬁg Intermediate 46 (0.298g) in a m xture of ethanol (18m)
and ethyl acetate (7nml) was stirred under hydrogen, at 1 atm, in presence,
of* 5% Pd/ CaCO err] (0.186g), at 23[err], for 1.5 h, then nmore 5%

Pd/ CaCJ err] (0.180g) was added and the reaction 34 stirred for 1h. The
catalyst was filtered off on a pad of celite, washing with ethanol (20m)
and the organic |ayer was concentrated "in vacuo". The crude product was
purified by flash chromat ography (el ut §Bg W th DCMmet hanol 90:10) to give
the title conmpound as a white foam (0. Z2059).T.1.c. DCMmathanoI (90: 10),

Rf =0. 46. Internedi ate 48

1- (3, 3- Di rreadpd (N aha2M) i 9701 SndoremenTloy énvhemJNMR3 ‘8213 gﬁwwﬁi)@ 1h

di ol 5?2%%5?*%&%9@633 bt B8 ki

A solution of 3-Dimethylaminophenyl isocyante (0.043g) in dry acetonitrile (3ml)
was added to a solution of the intermediate 95 (0.079g) in dry acetonitirle (5mi)
under a nitrogen to a solution of the mixture was stirred at 23C for 1h diluted

10 with DCM, washed with brine (30ml), evaporated to give the crude compound
(0.145g) which was triturated with ethyl ether to give the title compound as a
‘white solid (0.046g) M.p. >270. T.l.c..CH-EA (1:1), Rf 0.61 . IR: 3439, 3333(NH);
1715 (C=0), 1610 and 1590 (C=C) cm-1; TH-NMR: 7.46(dd); 7.38-7.3(m)l 7.20-
7.10(m); 7.06-7.00(m); 6.78(t); 6.69- 6.58(m); 6.49(dd); 6.27(d); 5.26(d);

15 4.49(d); 3.28(d); 2.93(s); 1.88(bs); 1.67-1.30(m).

EXAMPLE 45

20 {+)-N-[1-(Ada - joxo-5- = - -1H-
Phenyl isocyante (0.033ml) was added to a solution of intermediate 97 (0.096g)
in dry acetonitrile (9ml). The mixture was stirred at 230 under a nitrogen
atmosphere for 1h, then it was diluted with dichloromethane (40ml) and washed

25 with brine (2x20ml). The organic layer was dried and concentrated jn vacuo.
Crystallisation of the crude material from ethyl acetate afforded the title
compound (0.075g) as white needles. M.P. 264-50. T.l.c. CH-EA (50:50), Rf
0.77 [alpha]p = +38.4. IR (nujol) : 3400(NH); 1707 and 1653 (C=0), 1597 and
1651 (C=C) cm™1. TH-NMR: 7.48(d); 7.46-7.20(m); 7.16(m); 7.04-6.94(m);

30 6.92(s); 6.37(d); 5.29(d); 4.48(d); 3.38(d); 1.85(m); 1.64-1.30(m).
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of COC [errﬁH?%sct;ol uene (10m ) was added. The reaction m xture was stirred
for bhl at 23[err], then concentrated "in vacuo" at 50[err] for 3h to obtain
tke title conmpound as a white foam (0.370g). IR 2218 (N=C=0); 1693, 1668
(C=0, (C=C cmjerr]; Internediate 49 _

1- (3. 3-Di net hyl butyl - 2. 4- di oxo- 5- phenyl - 3- phenyl oxycar bonyl am no- 2, 3, 4, 5-

t et rahydro- 1H 1. 5- benzodi azepine To a solution of the internediate 47 (19)

i n dichloronethane (10m ), pyridine (0gg6m ) and phenyl chl or of or mate
(0.7m ) were added. The reaction mxture was stirred for 30mn at 23[err],
t hen washed with a 1% sol ution of hydrochloric acid (20m ), a 5% sol ution

of sodi um I8+Bthmyxyocartonyiphenyl isoGyante (00152ml) W2 added to® sbRioh)of dri ed and

" ' .\ itril
(om0 dirermbalild 7.0, 43t) 6 W7 aBEBRHfly (983 e & Putddeh dfigskere, , 2,
(1:1) Rf=0.The mixturenwas stiegiat 23 for 1h, then diluted with dichloromethane (20ml)
tl- [2(1- ada%%&hﬁgﬁﬁﬂo}r%&hﬂﬁi)aﬁd P Fdiauts WS THILAAETARIR BidtAYT &thefto® 4 °-
et rafg/gro- 1H- 1. 5-benzodi azepi ne . 0

give the as a white solid (0.543g). M.p. 220-1Y. [alpha]p= +60.8,
(CHCl3, c=1.020) T.l.c. CH-EA (2:1), Rf 0.35. IR: 1709, 1670 and 1690
(C=O)em™1; TH-NMR: 7.93(t); 7.64(m); 7.44-7.39(m); 7.35-7.27(m); 7.24-
7.14(m); 7.38(bs); 6.89(dd); 6.58(d); 5.31(d); 4.50(d); 4.34(q); 3.38(d); 1.85(m);
1.61(m); 1.51(m); 1.45(m); 1.37(m); 1.35(1).
10 '

EXAMPLE 47

Aluminium iodide'(0.1 37g) was added to a suspension of Example 46 (0.10g) in

15 dry acetonitrile (10ml). The reaction mixture was stirred 6h at 800 then cooled to
230,, diluted with dichloromethane (30mi) and boured into ice (10g). The
aqueous layer was acidified with a 10% solution of hydrochloric acid (1ml),
washed with 5% solution of sodium thiosulphate (20ml) and extracted with

. dichloromethane (2x25ml). The collected organic phases were washed with

20 water (30ml) and brine (10ml) dried and evaporated to give a white solid
(0.118g).This material was purified on silica gel, eluted with CH/EA 1/1 and then
EA/Methanol 1/1 to give the fitle compound (41mg). T.l.c. EA, Rf 0.64. IR: 3354
(NH and OH), 1701 and 1684 (C=0) cm-1; TH-NMR: 9.21(s); 7.9-7.8(m); 7.6-
7.16(m); 7.0-6.9(m); 4.99(d); 4.30(d); 3.60(d); 1.83(s); 1.65-1.2(m).

25 o

3-Dimethylaminophenyl isocyante (0.055g) was added to-a solution of the
30 intermediate 100 (0.08g) in dry acetonitrile (5ml) under a nitrogen atmosphere.
The mixture was stirred at 230 for 30min.; the obtained precipitate was filtered
and washed with ethyl ether to give the {itle compound as a white solid (0.086g).
M.p. 249-510. T.l.c. CH-EA (1:1), Rf 0.5. IR: 1705, 1672 and 1636 (C=0), 1607
(C=C) em-1; TH-NMR: 7.0-7.50(m); 6.81(bt); 6.68(dd); 6.62-6.46(dd); 6.51(bs);
35 6.28(d); 5.31(d); 4.54-3.60(m); 2.92(s); 1.6-1.40(m); 0.95-0.85(d).
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. CH166C :
to a.solution of the internediate 53 (0.1g) in dichl ororrethane (m),

perdlne (0.03m ) and phenylchloroformate (0.01m ) were added. The reaction
ntxture was stirred for 2h at 23[err], then diluted with dichloronethane
(30m:), washed with a saturated sol ution of ammoni um chi ori de (30m ) and
brine (40m ), dried and concentrated "in vacuo". The 35 crude product
was triturated with acetonitrile (10m) to obtain the title conpound as a
white powder (0.05g). T.l.c. CHEA (1: ¥ Rf=0.77. Internediate 51

1-[2- (1- Adamantyl ) et hyl ] - 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5-t et rahydr o- 1H 1. 5- benzo
di azepi ne Sodi um hydri de 80% di spersion in oil (0.15g) was added
portionwi se to a solution of the conmpound (a) (0.8g) in DM (20m)
previously cooled to O[err].. The reaction was stirred for 15mn at 0, a

sol ution OfE|2_§ 1- aqLamant%I )ethyl bromde (0.8g9) in DVF (10m) was added

5  Capsules or Tablets

_ .. mg/dosage form
Active ingredient 0.1
Polyethyleneglycol . 15.0
_ Lactose 52.4
10 Starch 30.0
" Magnesium stearate : 0.5
Silicon dioxide ' 1.0
Sodium Lauryl Sulphate ' 1.0
{
15 100.0

The active ingredient is dispersed in a suitable solvent (e.g. ethanol) together
with polyethyleneglycol. The solvent is removed. The powder so obtained is
blended with the other excipients. The blend can be used to fill gelatine

‘20 capsules or compressed using appropriate punches. The tablets can be coated
using conventional techniques and coatings.

Active ingredient 04

Povidone 15.4
25 Lactose 74.0
Hydrogenated vegetable oils ' 3.0
Silicon dioxide 1.0
Sodium Laauryl sulphate 1.5 _ ——
Crospovidone - 5.0 This Sheet Has Been Replaced
" i
100.0 | l

The active ingredient is dispersed in a suitable solvent (e.g. ethanol) together
with povidone. The solution is sprayed on to lactose and the solvent removed.
35 The powder obtained is blended with the other excipients. The blend is used to



dropw se, t%g“r;r?gture was stirred at 23[err] for 8h, then diluted with DV
(20M )% heated at 80[err] for 1h and allowed to stand at 23 for 2 days.
et’hyl acetate (200m ) was added and the sol ution was washed with brine
(3x100m ), dried and concentrated "in vacub". The crude product was
purified by flash chromatography (eluting with CH EA 70:30) to give the
title conpound as a white foam (0.45¢g). T.l.c. CHEA (1:1), Rf=0.42.
Internediate 52 1-[2-(1- Adamantyl) et hyfj- 3- azi do- 2. 4- di oxo- 5- phenyl - 2. 3
.4.5-tetrahydro-1H 1. 5- benzodi azepi ne A solution of potassium
tert-butoxide (0.2g) in THF (10m ) was added dropwi se to a solution of the
i nt er nedi atfildl gelatire eapyules o Bemprssed using appropriate panchesiethantabletrearen

at nospher e.pal, ' Siveniiol ' =70, then-a solution of
2.4,6- tri ibfo%t?‘aéggfﬁ%}eﬁri%nesﬁ'%héﬁ%ﬁhé%hggg(@‘g*oég%§'gl‘°‘h THE (10m ), previously

cooled to -70 and acetic acid (0.18m ) were added. The reaction m xture was

allowed to iat 23 and stirred for 15h, then EA (150m ) was added and
the sol ution was washed with a 5% sol ution _of_sodi um hyd en carbonat e
(8om E)gand lvﬁé“Q@SQﬁﬂq), dried and conceﬁprgq(bﬂ“cmgra'%dd%%e :

ethanol ' 5-15%

Sodium saccharinate - 0.1-1%

Propylene glycol g.b. 100%

10 Injection Formulation

Active ingredient - 0.1-100 microgramms
Sodium phosphate _ 1.50 mg/ml
NaOH gs desired pH (range 3-9)
glyerol _. 10-500 mg/ml

15 water for injection ' gs to 0.5-10mi

Pack in glass (ampules) with a rubber stopper (vials, syringes) and a
plastic/metal overseal (vials only). An inert gas atmosphere (for example
nitrogen) may be introduced into dead space of container.

20

CCK - Antagonist Adtivity

The CCK-A antagonist and CCK-B antagonist activites of compounds of the
invention were determined using the guinea pig isolated ileum longitudinal
25 muscle myenteric plexus preparation. The compounds were tested using the
procedure G Dal Forno et al J. Pharmacol. Exp & Ther. 261 - 1056-1063 1992
and the pKb value for each compound was determined.
The results obtained with representative compounds of the invention were
as follows:

This Sheet Has Been Replaced
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- . CH166C
"i:n vacuo". The crude product was purified by flash chromatography (eluting

wth’ "CH EA 90: 10) to give the title conpound as a white foam (0. 71Q).

Tsl.c. CHEA (1: 1), Rf=0.68. Internediate 53 36

1- 2- ¢1- Adamant yl ) et hyl ] - 3- am no- 2, 4- di oxo- 5- phenyl -2, 3, 4, 5-t et rahydr o- 1H 1.
5- benzodi azepine A solution of the internediate 52 (0.71g) in ethanol
(30m ) and ethyl acetate (15m ) was stirred under hydrogen, at 1 atm, in
presence of 5% Pd/ CaCJ err] (0.7g), at 723, for 3h. The catal yst was
filtered off on a pad of celite, washing with nethanol (50m ) and the
organi c |l ayer was concentrated "in vacuo". The crude product was purified
by flash chromatography (eluting wth DCMrret hanol 90: 10) to give the

title CO”E%H%@‘HS% Ex No. pKb
CCK-A CCK-B
4 55 10.1
14 | 6.8 8.5
25 <6.0 9.1
26 <5.5 8.7
45 59 . 8.9
CCK - Receptor Binding
5

The binding affinity of the compounds of the invention for the CCK-A
receptor (Pancreas Assay) and CCK-B réceptor (guinea pig cortex assay) was
determined using the procedure of G Dal Forno et al J. Pharmacol. Exp & Ther.
261 - 1056-1063. The pKi values determined with respresentative compounds of
10 invention were as follows: ' ' ' |
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V\/mté f oam &)sgg .c. DCM nethanol (90: 10), Rf=0.62. Internediate 54
1-(273- Drrethyl)butyl 2 4- di oxo- 5- phenyl - 2. 3. 4. 5-t et rahydro-1H 1. 5- )
benzodi azepi ne Sodi um hydri de 80% di spersion in oil (0.06g) was added
porti.onwi se to a solution of the conpound (a) (0.38g) in DM (10m ). The
reaction was stirred at 23[err] for 1h, then 2, 3-di nmethyl butyl

nmet hanesul fonate (0.32g) was added. The m xture was stirred at 23[err] for
15h, then water (70m ) was added and tjy® solution was extracted with ethyl
acetate (2x50nm )and the conbi ned organic |ayer were washed with brine
(2x50m ), dried and concentrated "in vacuo". The crude product was purified
by flash chromat ography (eluting wwth CH EA 80:20) to give the title
compound as a white foam (0.23g). T.l.c. CHEA (1. 1), Ri-:0.4.

| nt er nedi ate 55

3- Azi do-1- (2. 3-di mt‘tﬁd"ﬁﬁt% %4 di oxo- 5- phenyl 3.4.5-tetrahydro-1H1. 5-
benzodi azepi ne A sol (F ﬁsspu-m-t-e:-(—-bu-t-&&d-e—(-g—lélg) in THF (10n1)

was added to a solution.of - CCK-A CCK-B

' 4 6.9 9.6
7A ~ 6.33 8.71
9 - 6.02 8.31
11 5.80 - 8.01
14 6.15 8.64
16 . 6.95 9.17
25 6.49 8.81
26 6.30 - 8.81
27 6.83 954
30 7.00 9.14
31 6.76 . 8.82
39 6.52 8.72
41 6.09 8.53

45 5.95 9.02

5 The compounds of the invention are essentially non-toxic &énd therapeutically
useful doses. Thus fore example no untoward effects were obserbved when the -
compound of Example 45 was given orally to mice and rats at doses at which
the compound exhibits anxiolytic activity.

10

—_—
—_—
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t he i*nterm&Ht6 54 (0.33g) in THF (20m ), cooled to -70, under a nitrogen
atmo3phere. The m xture was stirred for 30 mn at -70, then a solution of .
2+4,6- triisopropyl benzenesul phonyl azide (0.349g) in THF (10m),
previously cooled to -70 and, after 20 mn, acetic aC|d (0. 06rr1) wer e

added. The reaction mxture was allowed to St tirred for
24h, ethyl acetate (50m ) was added and the sol uﬂmu mﬁﬂ‘ Ma 5%
sol ution of sodium hydrogen car bonat e (2x50m) dried

and 37 concentrated "in vacuo". The crude prodtict®was purified by
(eluting with CH EA 80:20) to give the title conmpound as a white foam
(0.2g). T.l.c. CHEA (1: 1), R =0. 53. Internedi ate 56

3- Ami no- 1- (2, 3-di net hyl but yl ) 2. 4- di oxo- 5- phenyl -2. 3. 4. 5-t et rahydro- 1H 1. 5-

CLAIMS

5 1. Compounds of general formula (l)
Rl
| 8]
8
@)ﬁ\@i‘v :é 2
NHCONHR
R ©° o

R1 represents a phenyl, C3.7cycloalkyl, C7.11 bridgedcycloalkyl or C1-6alkyl
10 = group which alkyl group may be substituted by a hydroxy, phenyl, C1.
' palkoxycarbonyl, Cg.7cycloalkyl, or C7.11 bridgedcycloalkyl group;
R2 represents a substituted or unsubtituted phenyl group (wherein the
substitutents may be 1 or 2 of halo, C1-4alkyl, nitro, cyano, trifluoromethyl,
trifluoromethoxy, C4.4alkylthio or (CHo), R4 wherem R4 is hydroxy, C1.
15  4alkoxy, COoRS or NRE6R7.

R3 is phenyl optionally substituted by one or two halogen atoms;
RS represents hydrogen or a C4.4alkyl group;

wherein -

R® and R’ independently represent hydrogen or a Cq.4alkyl group.
R8 represents hydrbgen or a halogen atom; m is zero, 1 or 2;
20 - nis zero or 1; and pharmaceutically acceptable salts and solvates thereof.

2. Compounds as claimed in Claim 1 wherein R1 represents phenyl, phenethyl,

bridged C7.1gcycloalkyl, C4-galkyl, C3.g hydroxyalkyl, C4.2alkyl substituted by

bridged C7.1gcycloalkyl, alkoxycarbonylmethyl or Co_3alkyl substituted by Ca.
25 7cycloalkyl.
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benzodi aze@H®6& sol uti on of the intermediate 55 (0.19g) in ethanol (15n)
and et*hyl acetate (3nﬂ) was stirred under , I n presence,
of¢ 5% Pd/ CaCJ err] (0.1 8g), at 23[err], foJmﬂUMjmﬂﬂ I was filtered
off on a pad of celite, washed with et hyI ﬂ’mam c layer was
concentrated "in vacuo". The crude product was purlfléd by f1lash,

chr omat ogr aphy (eluting wi t h EA-nmet hanol 90:10) to give the t|tIe coinpound
as a white foam (0.95g9). T.l.c. EA-methanol (90:10), Rf=0.55. Internediate
57 1-Butyl - 2. 4-di oxo- 5- phenyl - 2. 3. 4. 5-tetr ahydr o- 1H 1.-5- benzodi azepi ne

Sodi um hydri de 80% di spersion in oil (0 031g) was added portionwi se to a
sol uti on of3.tGempoupdsias dainedinIiRimn’ d\Clairh @wherin R represents!3-t r ogen

2o et on oMATGIRE B ARy RSty bRl S e waty cobaltdlr A3- T 0, e @
nmi xt ur e wagdimethyloutyh2-cyclopentylethyl hS-morkareenylpmthy! atak-adamantyimethyle

solution was extracted with ethyl acetate (2x60m ) and the conbi ned organic
| ayer were dried and concentrated "in vacuo". The crude product was

purifigd bys Compounds as claimed in any of Claims 1 to 3 wherein R2 represents phenyl
' optionally substituted by bromine, chlorine, fluorine, methyl, methoxy,
methylthio, trifluoromethoxy, cyano, dimethylamino, or (CHz)nCOp_R5 wherein
RS is hydrogen or C1.4alkyl.

10 5. Compounds as claimed in any of claims 1 to 4 wherein R2 represents phenyl
-optionally substituted by methoxy, cyano, nitro, methylthio, dimethylamino,
_ethoxycarbony! or carboxyl.

6. Compounds as claimed in any of Claims 1 to 5 wherein R3 repreéents phenyl
15 optionally substituted by fluorine in ortho or para position.

7. Compounds as claimed in any of Claims 1 to 6 wherein R8 represents-
hydrogen, chlorine or fluorine. |

20 8. Compounds as claimed in any of Claims 1 to 7 having the configuration
X . .

R .

Yy ©
8

¥ NHOONHR'

_ N

H o

3

R

(1a)

9. N-phenyl-N'-[2,3,4,5-tetrahydro-2,4-dioxo-1-(1-adamantylmethyl) -5- phenyl-
1H-1,5-benzodiazepin-3-yljurea and the (+) enantiomer thereof and salts
25 thereof.

-
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fl ash'chrongﬁaspaphy (eluting Wi th CH EA 60:40) to give the title conmpound
as a white foam(0.057g). T.l.c. CHEA (70:30), K 0 53. Interrredlate 58

3A2|d01butyl 2. 4-di oxo- 5-phenyl -2.3. 4. 5-tetr
benzodi azepi ne A sol ution of potassiumtert- but m Illn THF (2m)
was added to a solution of the internmedi ate 57 2m ),

cooled to -70, under a nitrogen atnosphere. The mxture was stirred for 30
mn at -70[err], then a solution of 2,4, 6-
triisopropyl benzenesul phonyl azide (0.136g) in THF (10m ), previously

led to -70 c acid (0.019mM ) were added. The reaction m xture
vas. al | ovedt @AM {-tirhdamanyimethyiniid-ciora Sphenyr-2 5, hBJstiahygio-abiet &t o

50m ) add th.a 5% soution of SOdI um hydr ogen
gar bonat e %ﬁ'é%ﬁrﬁ% ?@(ﬂi@%&%’%%%ent rated '
N-phenyl-N'-[2,3,4,5-tetrahydro-2,4-dioxo-1- (3-methylbutyl)-5- pheny|-1 H-1,5-
benzodiazepin-3-yljurea;
5 N-(3-d|methylamlnophenyl)-N'-[2,3,4,5,-tetrahydro-z,4-diox'o-1-(3 - methylbutyl)-
5-(2-fluorophenyl)-1H-1,5-benzodiazepin-3-yljurea;
and the (+) enantiomers thereof and salts thereof.

11. Compounds as claimed in any of claims 1 to 10 for in therapy.
10 '

12. The use of a compound as claimed in any one of Claims 1 to 10 in the
manufacture of a medicament for the treatment of conditions where a
modification of the effects of gastrin and or CCK is of therapeutic benefit.

15 13. Pharmaceutical compositions compriéing a compound as claimed in any of
Claims 1 to 10 in admixture with one or more physxologlcally acceptable carriers
or excipients.

" 14. A method of treatment of a mammal including man for conditions where
20 modification of the effects of gastrin and or CCK is a therapeutic benefit
comprising -administration of an effective amount of a compound as claimed in
any of claims 1 to 10.

15. A process for the preparation of compounds as defined in Claim 1 which
25  comprises (a) reacting a compound of formula (I}, wherein R1, R3, RB and m
are as defined in formula (I) and X represents the group -N=C=0 or NHCOR®

wherein R® is an optionally substituted phenoxy group or a 1-imidazole group
. ) 1

R
| 0

(R'),\EI;Z . o

R (8] an e
This Sheet Has Been R

TN




vacuo” Thec'c"ljﬁﬁe product was purified by flash chromatography (eluting
vmth—d—l—EA 80:20) to give the title conpound as a white foam (0.043g).
T.1.c. CHEA (60:40), Rf=0.67. Internedi ate 59

3- Ami no- 1- but’yl - 2, 4- di oxo-5-phenyl -2. 3. 4. 5-tetrahydro-1H-1. 5-

benzodi azepi ne A solution of the internediate 58 (0.2179g) in ethanel—(4m)
and ethyl acetate (10m ) was stirred under hydrogen, ' esence
of 5% Pd/CaCd err] (0.18g), at 23[err], for 10h. Theum@‘ “\mm tered
off on a pad of celite, washed with ethyl acetate (3 and et Kandl
(3x5m ) and the organic |ayer was concentrated "in vacuo". The crude
product was purified by flash chromat ography (eluting vm'th EA- net hanol
90:10) to d as a white foam (0.094g). T.l.c

EA- et hanol '(@gﬁ%@mﬁ%&@oﬁ@ﬁa‘mper medi ate 60

2, 4- Di oxo- 5- phenyl - 1- (3- et hyl - 2- oxo) but yl - 2. 3. 4. 5- tetrahydro-1H

1. 5-benzodi azepi ne Sodi um hydri de 80% di spersion in oil (0 4g) was added
portionwi se to a solution of .the coMbtaRal (aflllX2g) in (50rr1)

previ cglsly cooled to 0 C. The reaction was stirred for

wherein R2 has the meaning defined in formula (1) or is a group convertlble

thereto.
(b) acylating an amine of formula (IV)
| R
| o
8
R )y
A a
R 0
10
by reaction with an isocyanate of formula (V) or a carbamoyl chlonde of formula
Vi). |
O=C=NR2 (V) CIC(O)NHRZ (Vi)
15 '

(c) hydrolysis of a compound of formula (I) in which R2is a phenyl group
substituted by an alkoxycarbonyl group to yield a compound of formula (1) in
which R2 isa phenyl group substituted by carboxyl;

and thereafter, if necessary or desired converting the resultant compound, either
20 before or after any separation into its stereochemical isomers into another
compound of the invention.

- 25
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15 min at OFé'plﬁs, then a solution of 1-brono-3-nethyl-2-oxobutane (2.69) in
DVMF (10m ) was added dropwi se, the m xture was stirred at 0 C for 45 mn,
et iyl acetate (450nm ) added and the solution washed with brine (4xI0OmM),
dried and concentrated "in vacuo". The crude product was purified by flash
chr omat ogr aphy (eluting with CHEA 1:1) to give the title conpound as a
white foam (2.3g). T.l.c. CHEA (1:1), RI=019. Internediate 61 '

3- Azi do- 2, 4- di oxo- 1- ( 3- met hyl - 2- 0x0) but){I -5-phenyl -2. 3. 4. 5-tetrahydro- 1H
1, 5- benzodi azeni ne 39 A solution of potassiumtert-butoxide (0.185g) in
THF (10m ) was added dropwise to a solution of the internmediate 60 (0.59)
in THF (20m ), cooled to -70, under a nitrogen atnosphere. The m xture was
stirred for 20 mn at -70[err], then a solution of 2,4, 6-

ABSTRACT
5
Compounds of general formula (1)
Rl
8 I 0
(R)I\QN 2
. )——NHCONHR
F o @
10

wherein

R1 represents a phenyl, Ca.7cycloalkyl, C7.11 bridgedcycloalky! or C1_galkyl
group which alkyl group may be substituted by a hydroxy, phenyl, C.

15 galkoxycarbonyl, Cj.7cycloalkyl, or C7.41 bridgedcycloalkyl group;
R2 represents a substituted or unsubtituted phenyl group (wherein the
substitutents may be 1 or 2 of halo, C1-4alkyl, nitro, cyano, trifluoromethyl,
trifluoromethoxy, C1.4alkylthio or (CHg)n R4 wherein R4 is hydroxy, C1.
4alkoxy, COoR5 or NRERY.

20 R3is phenyl optionally substituted by one or two halogen atoms;
RS represents hydrogen or a C1_galkyl group;
R6 and R7 independently represent hydrogen or a C.4alkyl group.
R8 represents hydrogen or a halogen atom; m is zero, 1 or 2;
n is zero or 1; are antagonists of gastrin and CCK-B receptors

25 '
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hy B
A

‘triisopropyl benzenesul phonyl azide (0.688g) in THF (10m), previ oudfegeors =2
200l ed to -70 and acetic acid (0.2m ) were added. The reaction m xture was
~dl I owed to stand at 23[err] and stirred for 15h, ethyl acetate (400rﬂ)
added and the sol ution was washed with brine (3x1'6'0’?ﬁ” o g e
concen{TaUg: o T IFMacu: s oFhe-¢r ude - product was pur if i.ed
chroma%tgy(er_utlh Fiith GEEA 1 1) oglvethe'tjt
foam [ " FUCRER %)‘EOF?F*GS’;L I nt efredi at e 62 : -
3- Ani ng=! Zcﬁ 2¥Pox o-FES (G- tipprad oxo) butyl -5-2.3.4. 51 Y )
benzodi ?z SHFHE A J65EE +-on l@Patehe i ntler medi ate 61 ( 8 “I'n eithaﬁcﬁ" t(‘315|fﬁ ); =
was st i ¥iredligrder: igelt ogeno paged . Tatm, in presence_ of 5% Pd/ CaCJerr] (19),
at 23[gr 1T PORR2EEPThe. cat.al.yst. wag filtered of { _on a pad=ér:ceri tiés.(,‘tz _____
was hi ng w t h et hanol (301 aid t'te " ‘or gani c Iayer was concentrated ™ n I
vacuo". The crude product was ourlfled by flash chromat ography (eluting
wi th DCM met hanol 90:10) to gi k.S-Bengodiagénine desivatives o5 4 white foam (0. 5g).
T.1.c. -DCM et hanol (95:5), Rf=0.56.

This invention relates to novel 1, 5.benzodiazepine derivatives, to processes for their
preparation, to pharmaceutical compositions containing them and to their use in medicine.

In particular the invention relates to compounds which are potent and specific
antagonists of gastrin and/or cholecystokinin (CCK).

Thus, the invention provides compounds of general formula ()

% o REPLACEMENT SHEET
N N
@)N@}Nﬁcomg 03 MAR 997
R ©° ® '
wherein

R! represents a phenyl, C, .cycloalkyl, C,,, bddgedcycloalkyl or C, salkyl group which
alkyt group may be substituted by a hydroxy, phenyl, C, calkoxycarbonyl, C, cycloalkyl,

or C,,, bridgedcycloalkyl group; _
R? represents a substituted or unsubtituted phenyl group (wherein the substitutents may
be 1 or 2 of halo, C, alkyl, nitro, cyano, trifluoromethyl, trifluoromethoxy, C, Lalkylthio
or (CH,), R* wherein R* is hydroxy, C,_alkoxy, CO,R’ or NR'R’.
R® is phenyl optionally substituted by one or two halogen atoms;
R’ represents hydrogen or a C,_alkyl group; '
RS and R’ independently reptesent hydrogen or a C, _alkyl group.
R? represents hydrogen or a halogen atom; m is zero, 1 or 2;
n is zero or 1; and pharmaceutically acceptable salts and solvates thereof.
It will be appreciated that compounds of formula (I) possess at least one asymmetric
carbon atom (namely the carbon atom occupying the 3-position of the diazepine ring) and |

the compounds of the invention thus include all stereoisomers and mixtures thereof

including the racemates. . : _
This Sheet Has Been Replaced




5.

Internedi ate 63

N[ 2. 4- Di oxo- 1- (3- et hyl - 2- oxo) but yl - 5- phenyl - 2. 3. 4, 5-t et rahydro- 1H 1. 5-
~benzodi azepi n-3-yl ] - N - phenyl urea Phenyl isocyanate (0.2m ) was added to a
solution of the internediate 62 (0.43g) in dry acetonitrile (15m ) under a
ni trogen atnosphere. The m xture was sti r%ed at 23[err] for 1h and the
formed precipitate filtered washing with acetonitrile (30m) to give the
title conpound as a white solid (0.37g). T.l.c. CHEA (1:1), R=0.27.

I nt er redi ate 64

ine 40 NaHTBSBPERRTS A omAn ) Ao vis? ysod e PE G Rt | on of
%N‘F‘ ( gggﬂX;) 5 NUERYM gréupnteads thef the BYSlipindybelstright 07 BbneRP i TiRis( 6, Mgy in dry
includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl or tert-butyl, n-pentyl,
isopentyl neopentyl, n-hexyl, isohexyl, 1,3-dimethylbutyl, 3,3- dimethylbutyl,
2,3-dimethylbutyl.

For the group R' the term C, ,cycloalkyl as a group or part of a group refers to a
monocyclic aﬂéyl group such as cyclopropyl, cylobutyl, cyclopentyl, cyclohexyl or
cycloheptyl. The term C, , bridged cycloalkyl refers to groups such adamantyl,
norbornanyl or norbornenyl.

For the groups R® R® and R’ the term C, alkyl includés 3-4- cycloalkyl (e.g.
cyclopropyl or cyclobutyl) as well as straight or branched chain alkyl groups as defined
above.

Halogen in the definition of compounds of formula (I) may represent a fluoro, chloro,
bromo or iodo substituent. .

When R is a phenyl group substituted by a single substituent this may be in the
ortho, para or more preferably in the meta pdsition.

When R®is halogen this is preferably chlorine or fluorine.

When m is 1 or 2 the halogen atom(s) e.g. chlorine or fluorine are preferably in the 7
and/or 8 positions.

The compounds of formula (I) posses at least one asymmetric carbon atom (namely
the carbon atom occupying the 3-position of fhe diazeine ring) and particularly preferred

compounds of the invention or those having the relative stereochemistry shown in formula

(12)

(R
"NHCONHR

., |Ill
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The reaction mxture was cooled at O[err] and stirred for 15 mn,

“1- br ono- 3-net hyl -butane (0.23 m) in dry DMF (4ml) was added and stirring
-¢onti nued for 2h. The reaction m xture was then diluted with water (100m),
extracted with ethyl acetate (3x100m ), washed with brine (2x50m ), dried

and concentrated in vacuo to give an oil3(0.75g) which was purified by
flash chromat ography (eluting with CH EA 60:40) to give the title conpound
as a white solid (0.44g). T.l.c. CHEA (1:1), R . 0.36 Internediate 65

3- Azi do- 2. 4- Di oxo-1 - (3-net hyl but -1-yl)-5-phenyl -2. 3.4, 5-tetrahydro- 1H 1.5-
benzodi azepj,pgeiftieciolid wedge bondindicates thegtoup is abavq the piang of thediggepinping( 71 )

dded tO0. potassi um ter-butoxi de (0. 154q) in d , led at
5. “The. r camithehoRFA PUI: WHIEHSE e R oSt Pifieior et 027 ) )

sol ution of 216@1181 B! {e'g}ésaﬁs pr%qgggpgﬁaﬂﬁah@mwa ?zdrdm %mﬂogms ib Preférubly HE

(7m) was add rsmn acetic acid (0.0/n ) was added and
the sol uti opcwamkykgroopwubstititedynhyairo:33 Esamplesiafisushigroups ifclwde24 h. The

reaction mctih e v diytpd wLh R 359 Aol 9T BB RE G

2-hydroxy-3-methylbutyl, and 2-hydroxy-3,3-dimethylbutyl are particularly preferred.

When R! represent an alkyl group substituted by a C, ,cycloalkyl group this is
preferably a C, ,alkyl group such as ethyl or 1-methylethyl, substituted by a C, ,cycloalkyl

group such as cyclopentyl. '

When R! is a bridged C,,,cycloalkyl group this may be for example an adamantyl
group such as 1-adamantyl or 2-adamantyl group or a 2-norbornanyl group.

When R! is an alkyl group substituted by a bridged C,,cycloalkyl group this is
preferably an ethyl group or more especially a methyl group substituted by a bridged
C,.;cycloalkyl group. Examples of suitable briged cycloalkyl groups include adamantyl
such as 1-adamantyl or 2-adamantyl, 2-norb'omanyl or 5-norbornenyl. Most preferably R
represents 1-adamantyimethyl.

. When R' is alkyl substituted by phenyl this may be for example benzyl or phenethyl.
WhenR'is alkyl substituted. by alkoxycarbonyl this is preferably methyl substituted
by alkoxycarbonyl such rﬁethoxycarbonyl or as t-butoxycarbonyl.

A preferred class of compounds of formula (I) is that in which R' represents a phenyl,
adamantyl, norbornanyl, phenethyl, C, .alkyl e.g. n- butyl, 3-methyl butyl, 3,3-dimethyl
butyl, 1,3-dimethyibutyl, 2,3- dimethylbutyl, C, ; hydroxy alkyl e.g. 2-hydroxypropyl,
2-hydroxy-3- methylbutyl, 2-hydroxy-3,3-dimethylbutyl, C, ,alkyl substituted by a bridged
C,..ocycloalkyl group e.g. 2—norbomany.hnethyl, S-norbornenylmethyl, 2-adamantylmethyl,
2-adamantylethyl, 2-(1-adamantyl)ethyl, 1-adamantylmethyl, alkoxycarbonylalkyl, e.g.
methoxycarbonylmethyl or t-butyoxycarbonylmethyl, or 2-cyclopentylethyl.

A particularly preferred class of compounds of formula (I) is that in which R’ is
3-methylbutyl, 3,3-dimethylbutyl, 2-hydroxy-3-methylbutyl, 2-hydroxy-3,3-
dimethylbutyl, 2-cylopentylethyl, 5-norbornenylmethyl or 1-adamantylmethyl.
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hydr ogen carbonate solution (20m ) and brine (20m). The conbi ned organic
‘extracts. were dried and concentrated in vacuo to give an oil (0.7Q).
Purification by flash chromatography (eluting with CH EA 60:40) gave the
title conpound as a white solid (0.25g) T.1.c. CH EA (60;40), Rf 0.3.

I nternedi ate 66 4 '

3- Am no- 2, 4- Di oxo- 1- ( 3-net hyl but - 1-yl ) - 5- phenyl - 2. 3. 4. 5-t et rahydr o- 1H 1. 5-
benzodi azepi ne 5% Pd/ CaCC3 (0. 61g) was added to a solution of internediate
65 (1.21g) in ethyl acetate (60m ) and ethanol (60m ) and the reaction

Filtered of f arhPRRer ity dad ofeoRbontls i ortld s titin WA DI na
as a paley e{,ﬂeﬁyv dptiomllysubstipited by bramin&@Hlorine)fiurine( Mibthy), memtiox. HSthylthiod 1
trifluoromethoxy, cyano, dimethylamino or (CH,),CO,R’ wherein R’ is hydrogen or ethyl.
Most preferably R? represents phenyl optionally substituted by methoxy, dimethylamino,
cyano, methylthio, CO,H or CO,CH, _

. A further preferred class of compounds of formula (I) is that in which R® represents
phenyl or phenyl mono- or di-substituted by fluorine, preferably in the ortho and/or para
position(s). Preferably R represents unsubstituted phenyl or orthofluorophenyl.

A preferred group of compounds of formula (I) those wherein R' represents C, calkyl
such as 3-methylbutyl, 3,3- dimethylbutyl, 2-hydroxy-3-methylbutyl,
2-hydroxy-3,3-dimethylbutyl 2-cyclopentylethyl, 5-norbornenylmethyl or 1
adamantylmethyl; R? represents phenyl or phenyl substituted by methoxy, cyano, nitro,
carboxyl, ethoxycarbonyl, methylthio, or dimethylamino and preferably the substituent is
in the meta 1-position ;

R® represents phenyl or ortho flucrophenyl; R® represents hydrogen, chlorine of ﬂuoﬁne;
and enantiomers and salts thereof. |

' A particularly preferred group of compounds of formula (I) are those wherein R' is
3-methylbutyl; R? is phenyl optionally substituted in the meta position by methylthio or
dimethylamino group; R® is phenyl or ortho fluorophenyl; R, is hydrogen or chlorine or
fluorine and m is zero, 1 or 2.

A further particularly preferred group of compounds of formula (I) are those wherein
R' represeats 1-adamantylmethyl R? is phenyl optionally substituted in the meta position
by a methyl, methoxy, methylthio, nitro, dimethylamino, ethoxycarbonyl or carboxyl
group; R’ is phenyl and R is hydrogen. Within this group especially preferred compounds
are those wherein R? is phenyl optionally substituted by dimethylamino, ethoxycarbonyl or
carboxyl group

Preferred compounds according to the invention include:
N~pheny1-N‘-[2,3,4,5-tetrahydro-2,4—dioxo-1-(3-methylbutyl)—S-phenyl-lH-1,5-

benzodiazepin-3-ylJurea;
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I nternedi ate 67 .
3- Am no- 2. 4- Di oxo- 1- ( 3-net hyl but - 1-yl ) - 5- phenyl -2. 3. 4. 5-tetrahydro- 1H
I.5- benzodi azepine (1S)-()-10-canphorsul'phonic salt To internedi ate 66
(2.05g) dissolved in hot ethyl acetate (35 m),

(1S)-(+)-10-canphorsul phonic acid was added. The resulting salt (5b) was
crystallized out fromthe cool solution by dropw se addition of

cycl ohexane; the precipi tate was filtered off and washed with cold

cycl ohexane to give a (+)/(-) 3/97 nmixture of diastereoneric salt (1.119)

SL‘?e”?f (Te colibiaaDEEHANASRhLET DLt - (Alucrophairol o 0 2e6 e
cm ;" H NVR 4 Q5&3;‘?:Z¢dfd¥iH-l7S&eﬁzbdlazipxé&ﬂ]-ﬂ'-(ph#nyhﬁ'eiS (t); 6.97 (d): 5.05

( i) 2 ?n')S > r%NQJhE’Q n}ﬁt"eﬁm(lﬂg@%ézdzxoé rT1-(3 %-dlmetiln?outyﬁ g—phénrpl-;lﬁgl,g- (m

'E e% ?aﬁydpg i,_pefzg?%% é’o%?gze%{]xlebm Lyl)-S-phenyl-2.3. 4.5
N—phenyl-N‘-[Z 3,4,5-tetrahydro-2,4-dioxo-1-(1-adamantylmethyl)-5-
phenyl-1H-1,5-benzodiazepin-3-ylJurea;
N-[2,4-Dioxo-1-(2-hydroxy-3-methylbutyl)-5-phenyl-2,3,4,5-
trahydro-1H-1,5-benzodiazepin-3-yl}-N'-phenylurea '
N-(3-dimethylaminophenyf)-N'-[2,3,4,5,-tetrahydro-2,4-dioxo-1-(3~
methylbutyl)-5-(2-fluorophenyl)-1H-1, S-benzodxazepm-B-yl]ur&,
N-[1-(1-Adamantyimethyl)-2 4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1H-1, 5-
benzodiazepin-3- yl}-N'-(3-ethoxycarbonylphenyl)urea
N-[1-(1-Adamantylmethyl)-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1H-1,5-
benzodiazepin-3- yl]-N'-[3-(N, N-dunethylanuno)phenyl]urea
N-[1-(1-Adamantylmethyl)-2, 4-dxoxo-5-pheny] 2,3,4,5 tetrahydro-lH-l 5-
benzodiazepin- 3-yl]-N'-(3-carboxyphenyl)urea _
N-[l-(Adamantane—1-methyl)-2,4-d_ioxo-7-ﬂuoro-5(4~ﬂuorophenyl);2;3,4,5-tetrahydro-
1H-1,5benzodiazepin-3-yl}-N'(3- dimethylamino)phenylurea '
and (+) enantiomers and salts thereof.

Particularly preferred compounds according to the invention mclude
N-phenyl-N‘-[Z 3,4,5-tetrahydro-2,4-dioxo-1 -(l-adamantyhnethyl)-S-
phenyl-1H-1,5-benzodiazepin-3-yljurea;
N-[1-(1-Adamantylmethyl)-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1H-1,5-
benzodiazepin- 3-yl]-N'-(3-carboxyphenyljurea
N-phenyl-N'-[2,3,4,5-tetrahydro-2,4-dioxo-1-(3-methylbutyf)-5-
phenyl-1H-1,5-benzodiazepin-3-ylJurea;
N-(3-dimethylaminophenyl)-N'-[2,3,4, 5, -tetrahydro-2,4-dioxo-1-(3-
methylbutyl)-5-(2-fluorophenyl)-1H-1,5-benzodiazepin-3-ylJurea;

and the (+) enantiomers thereof and salts thereof.
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Internediate 67 (0.47g) was suspended in ethyl acetate and washed with 5%
ammoni a solution (2x20 mM) and brine (2x20 m ). The organic | ayer was dried
and concentrated in vacuo to give the title conpound as a white foam
(0.27g). T.l.c. DCM nethanol (9 5:5), Rf 0.55. [al pha]D= -114. IR 3377
(NH2), 1705- 1670 (C=C), 1593 cm1; 1HNyR :7.5- 7.1(m; 6.95 (dd);
4.55(m, 4.23 (s); 3.7 (m; 1.8(m; 1.64- 1.4(m; 0:92(d); 0.89 (d) .

| nt ermedi ate 69 3- Ami no-2. 4-Di oxo- 1 -(3-nethylbut- 1 -yl)-5-phenyl--2.3
.4.5-tetrahvdro- 1H 1.5- berizodiazepine (I R)-(-)-10-canp horsul phonic
salt The noth | i quor.s .ohfal t TR foririold @) ineludef

I nternmedi ate gﬁe\ﬂéﬁnagég:Sfrlgkégzggt[aglfe&%sné@ge?gﬁl ?@gsgfsol I d ?)2 19g). The
resi due Wﬁsécgh fiBn4) Balts Forrh&d/ for agahple Eronbplurhnaceasicallyaceeptatile Inosgamese emmoni a

sol ution and washed with brine (20m e .
( organ)ic acids as well as quaternary ammogﬁum ac)id aécﬁtxon salts. Examples of suitable

salts include hydrochloric, hydrobromic, sulphuric, phosphoric, nitric, perchloric, fumaric,
acetic, propionic, succinic, glycolic, formic, lactic, maleic, tartaric, citric, pamoic,

malonic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, fumaric,
toluenesulphonic, methanesulphonic, naphthalene-2-sulphonic, benzenesulphonic and the
like. Cther acids such as oxalic, while not in themselves pharmaceutically acceptable, may
be useful in the preparation of salts useful as intermediates in obtaining the compounds of
the invention and their pharmaceutically acceptable salts.

The compounds of formula (I) in which R® represents hydrogen may form
pharmaceutically acceptable salts with suitable cations. Suitable pharmaceutically
acceptable cations include alkali metal (e.g. sodium or potassium) and alkaline earth metal
(e.g calcium or magnesium) cations.

References hereinafter to a compound according to the invention includes both
compounds of formula (I) and their pharmaceutically acceptable salts and solvates.

The compounds of the invention are potent and specific antagonists of gastrin and/or
CCK. The compounds of the invention have been shown to be antagonists of CCK,
particularly at CCK-B receptors as demonstrated for example by the compound's ability
to inhibit the contractile actions of CCK-4 in the presence of a CCK-A antagonist, in the
guinea-pig isolated ileum longitudinal muscle- myénteric plexus. -

The compouuds of the invention have also been shown to be antagonists of gastrin
as demonstrated by their ability to inhibit pentagastrin-stimulated acid secretion from rat .
isolated gastric mucosa using the procedure described by J.J. Reeves and R. Stables in Br.
J. Pharmac,, 1985, 86, p.677-684.

.Compounds of the invention have also been found to have a significantly weaker
activity at CCK-A receptors compared with their activity at gastrin and/or CCK-B
receptors, as demonstrated by their ability to inhibit the contractile activity of CCK-8 in

guinea-pig siolated ileum longitudinal muscle-myenteric plexus.
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42 organic layer dried and evaporated in vacuo to give a residue (1.09).
(IR -(-)-10-canphorsul phonic acid in ethyl acetate ( 6m) was added to the
solution of the residue (1g) in ethyl acetate ( 5m ). and the resulting
solution was stirred at O[err] for 2h .The obtained precipitate was
filtered off washed with ethyl acetate (2nl) and dried to give the title
compound (0.97g). 1HNWR 9.0-7.2(nm); 7.5 (d): 7.45-7.2 (m); 7.18 (t); 6.97
(d); 5.04 (s); 4.6 (m, 3.68 ( m; 3.20 (mM; 2.70 (M,; 2.42 (m; 2.22 (m;
2.0 -1.8(m 1.7-1.2 (m; 1.0-0.7(m. Internmediate 70

() - 3- A no- 2. 4"1%3%6&%&(&-&5&&}3&( b{f’%gﬁ%%yigégg st B ton%itﬁdiﬂal%ﬁsetetﬁ?efgirg itH;

1. 5- benzodi azepirie I nternedi ate was suspended in eth
(130 nl), wahdxashaid bicen destibadby Ki-H Buxhheit etral i Nawyn-Schuneideberg: .23 err]

dri ed and cHRETRBAAEDn i dh i grd by Entocicns o s it Foafraceldibon by
flash chronqﬁggrﬁgﬂggggbg;ing W th acet one-net hanol 9:1)

- The greater affinity of the compounds of the invention for the CCK-B receptor over
the CCK-A receptor has also been established using the CCK receptor binding assays
described by G Dal Fornos et al., J. Pharmcol. Exp & Ther. 261, 1056-1063, 1992.

The compounds of the invention are therefore useful for the treatment and/or
prevention of disorders in mammals, especially humans, where modification of the effects
of gastrin or CCK is of therapeutic benefit. Thus the compounds of the invention are
useful fér the treatment of central nervous system disorders where CCK and/or gastrin are
involved. For example anxiety disorders (including panic disorder, agoraphobia, social
phobia, simple phobia, obsessive compulsive disorders, post traumatic stress disorder, and
general anxiety disorder), tardive dyskinesia, depression, Parkinson's disease or psychosis.
The compounds of the invention are also useful for the treatment of gastrointestinal
disorders especially those where there is an advantage in lowering gastric acidity. Such
disorders include peptic ulceration, reflux oesophagitis and Zollinger Ellison syndrome.
They may also be useful for the treatment of gastrointestinal disorders such as irritable
bowel syndrome, excess pancreatié secretion, acute pancreatitis, motility disorders, antral
G cell hyperplasia, fundic mucosal hyperplasia or gastrointestinal neoplasms. They may
also be useful for the treatment of dependency on drugs or substances of abuse and
withdrawal, Gilles d¢ la Tourette syndrome, or dysfunction of appetite regulatory
systems; as well as the treatment of certain tumours of the lower oesophagus, stomach,
intestines and colon. Compounds of the invention are also useful for directly inducing
analgesia, or enhancing opiate or non-opiate mediated analgesia, as well as anaesthesia or
loss of the sensation of pain.

Compounds of the invention have also been found to exhibt anxiolytic activity in
conventional pharmacological tests. For example in mice in the black-white box test and

in the rat social interaction model. p—
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gave the title conpound as a white foam (0.51g). [al pha][err] | R 3375
(NH err]), 1715- 1661(C=C), 1591 cm1; 1H NWR :7.5= :
4.6-4.5(m), 4.24 (s); 3.8-3 .65(m; 1.8(m; 1. 62-;'1-.‘3’

(d). Internediate 71 "

3- Am no- 2. 4- di oxo- 5- (2-fl uorophenyl ) - 1- (3gnet hyl |
tetrahydro- 1H 1.5-benzodi azepine. (1R)-(-)- 10-)
solution of (IR -(-)- 10-canphorsulfonic acid (
(15m ) was added, dropw se over 30', to a sol uti
(3.0g) in ethylpacsled F;m U6 .:
at nosphere. Tht'arhr@esu %lﬁghéggbﬁeﬁrgﬁa%%%at ed to 90 for
concent r at edcéeptabiecsals. or Bhlyatestherdoffor nse inrtbéraply, in pamaﬂaqo@ﬂwmae mﬂdg-‘é!%
(+)/(-) 50/50 mxtueof di.ast ereoperic salt Recryst al tion
f r om 2- pr opanolAS§atHing {p-Another aspegtthe invigntien prg) deﬁﬁ%?'fié’,-ac TP ? +67. 8.

formula (I) or a pharmaceutically acceptable salt or solvate thereof for the manufacture of

a medicament for the treatment of conditions where modification of the effects of gastrin
and/or CCK is of therapeutic benefit. -

Accordirig to a further aspect of the iﬁirention we provide a method for the treatment
of a mammal, including man, in particular in the tréatment of conditions where
modification of the effects of gastrin and/or CCK is of therapeutic benefit which method
comprises administering an effective amount of a compound of formula (I) or a
pharmaceutically acceptable salt or solvate thereof to the patient. -

' It will be appreciated by those skilled in the art that reference herein to treatment
extends to prophylaxis as well as the treatment of established diseases or symptoms.

It will further be appreciated that the amount of a compound of the invexition
requirsd 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 the range of 0.01-2000mg per day e.g 0.01-500mg 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.

Because the compounds of the invention anfagonise the ﬁmétion of CCK in animals,
they may also be used as feed additives to increase the food intake in animals in daily
dosages of around 1mg/kg to 10mg/kg.

While it is possible that, for use in therapy, a compound of the invention may be
administered as the raw chemical it is preferable to present the active ingredient as a
pharmaceutical formulation. '

The invention thus further provides a pharmaceutical formulation comprising a
compound of formula (I) or a pharmaceutically acceptable salt thereof together with one

or more pharmaceutically acceptable carriers therefor and, optionally, other therapeutic
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et hyI acetate (2x40m ). The conbi ned organic extrac}]s

brine (60m),

[ al pha] D=+1

Sodi um bor ohydri de (1.873g) was -added portionwi se to a Ti™euxa
2- am nodi pheny
2- adamant ano

15.2. Internediate 73 2-( Adamant - 2-vl) & n_dl ph

w % %}dgbg ldctiingredientss adleltarrtee(e) fhiust lier'adty:phablwan (tlie s’tﬁsﬁ ofBethg

in acetjc acid (2, 1m), water (8nl } and. et hanol

(6.5m) cool e‘gm,iaoble)WlﬁFﬁ}ée ptosringrsdients of the formulation and not dé eterious to the

fecipient thereof. _
The compositions of the invention include those in a form espemally formulated for
oral, puccal, parenteral, implant, or rectal administration. Oral administration is preferred.

Tablets and capsules for oral administration may contain conventional excipients such
a8 binding agents, for example, syrup, accacia, gelgtin, sorbitol, tragacanth,
hydroxypropyl céllulose, mucilage of starch or polyvinylpyrrolidone; fillers, for example,
lactose, sugar, microcrystalline cellulose, maize-starch, calcium phosphate or sorbitol;
jubricants, for example, hydrogenated vegetable oils, magnesium stearate, stearic acid,
tale, 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. Oral liqﬁid preparations may be in
the form of; for example, aqueous or oily suspensions, solutions emulsions, syrups or
dlixirs, or may be presented as a dry product for constitution with water or other suitable
vehicle before use. Such liquid preparations may contain conventional additives such as
wspending agents, for example, sorbitol syrup, methyl cellulose, glucose/sugar syrup,
gelatin, hydroxyethylcellulose, carboxymethyl cellulose, aluminium stearate gel or
hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan mono-oleate
0r acacia; non-aqueous vehicles (which may include edible oils), for example, almond oil,
factionated coconut oil, oily esters, propylene glycol or ethyl alcohol; and preservatives,
for ¢xample, methyl or propyl g-hydroxybenzoates or sorbic acid. The compositions may
U0 be formulated as suppositories, e.g. contaxmng conventional suppository bases such
¥ cocoa butter or other glycerides.

For buccal administration the composition may take the form of tablets or lozenges
formulateq ; In conventional manner.

The composition according to the invention may be formulated for parenteral
.d"“ms’tratxon by injection or continuous infusion. Formulations for injection may be
Présented in unit dose form i in prefilled syringes, vials and ampoules, or in multi-dose

€
Mainers with an added preservative. The compositions may take such forms as

dried and concentrated in vAcuo to gi ;io‘nd as
a white foam (0.5g) . Mp. 125-6. T.l.c. DCM et harjol =¢84
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m xture was stirred at 23 for 1h, then diluted with ethyl acetate (100m).
The organic | ayer .was washed with water (30m ), a 10% solution of sodium
hydr oxi de (2x25m ), water (30m ) and brine (20m ), dried and concentrated
in vacuo to yield a residue which was taken up in DCM and the unreacted
solid 2-adamant anone was renoved, by filtration. The filtrate was
concentrated in vacuo and purified by f118sh chr omat ography (eluting with
CH EA 95:5) to give the title conpound as a yellow solid (0.185g). T.l.c.
CH EA (90:10), Rf 0. 73. Internediate 74

1- (Adamant - 2-yl ) - 2. 4- di oxo- 5- phenyl - 3- phenyl hydrazono- 2, 3. 4. 5-tetrahydro- |
1H 1. 5- benzqdi,agmpsalusionscor emulsieasdn ilk oy aquegus pehicles, gnd may contain

2- phenyl hyd | onyl dichl QL i 0,,89 9 P AL THE (10n

and dr Spped gamsteiop aS coit oA g filtad S SR anl® iyl O

nitrogen at mgg&g{ngredﬁnt fiay b8 IPp&WEerdtith Whivh thdycbessbtathédby Rdszedrjiayest t O
era

warmto rooM® ture and then heated to 50 for 3h. The reaction m xture
was concent %ggﬁgtion with a suitable vehicle, e.g. sterile, pyrogen-free water, before use.

The composition according to the invention may also be formulated as a depot
’,gparation. Such long acting formulations may be administered by implantation (for
example subcutaneously or intramuscularly) or by intramuscular injection. Thus for

example, the compounds of the invention may be formulated with suitable polymeric or -
~ hydrophobic materials (for example as an emulsion in an acceptable oil) or ion exchange
fosins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt.

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 3-50% for liquid
preparations.

Compounds of general formula (I) and salts thereof may be prepared by the general
methods outlined hereinafter. In the following description, the groups R'-R® are as
defined for the compounds of formula (I) unless otherwise stated.

According to a first general pfocess (A) compounds 6f formula (I) may be prepared
by reacting a compound of formula (II) in which X represents the group -N=C=0, or

'NHCOR® wherein R® is an optionally substituted phenoxy group or a 1-imidazole group.
1 .

| ll‘ o
(Rs)“<\<LN Y/, o
—X
R o) an

With an amine of formula (III)

| W Sri
!

am-

| o3mar

= e o vy

T
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.
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HNR® ()

ptionaijy ;
' nally in the Presence of a base such as a tertiary amine (e.g. triethylamine). The

facy; .
on Conveniently takes place in a suitable solvent such as a halogenated hydrocarbon
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44 in vacuo to give an oil, which was purified by flash chromat ography
(eluting with CHEA 90: 10) to give the title conmpound as a yellow solid
(0.758g). T.l.c. CHEA ( 80:20), Rf 0.60. Internediate 75

1- (Adamant - 2-yl ) - 3- am no- 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5-tetrahydro- 1H

1, 5- benzodi azepi ne A suspension of the internediate 74 (0.745g) in gl acial
acetic acid (10m) was added to a m xt ur dlof zinc dust (0.956) in glacial
acetic acid (5m), cooled to 0. The m xture was stirred at 23 for 3h, then
diluted with water (100m ) and decanted from zinc. Solid sodi um carbonate
was added until pH=9 and the m xture extracted w_.th eglr_\% aciﬁﬁ\i‘e

(3x100m ) . The, & gehibresethanghen an ether(ae: tetwBy dOBIADPr 4 e&ntirit ed in
vacuo . The T'€Si Qe wedo bhhinHi P tathelarite Whei o oohfrefiptfaniddo e | ©

conpound as &l

reflux temperature of the solvent.

In a particular aspect of the process (A) when X is the group NHCOR’ and R®is a

-imidazole group, the imidazolide (II) may be formed in situ in which case the amine of

formula (TII) will be mixed with a compound of formula (IV)

1
R
| 0
8
® )z N
NH,
E, Yy W

In the presence of carbonyldiimidazole under the aforementioned conditions.

For process A when X is the group NHCOR? and R’ is optionally substituted
phenoxy group the reaction with the pﬁrnary amine (III) is preferably carried out in the
presence of a base such as a tertiary amine e.g. triethylamine. '
For process A when X is the isocya.naie group -N=C=0 the reaction with the primary
‘mine (III) is preferably carried out in an aprotic solvent such as a halohydrocarbon e.g.
‘methylene chloride. Conveniently the isocyante is generated in situ prior to the addition of
‘the primary amine (II). _
The compounds of formula (II) wherein R’ is an optionally substituted phenoxy
#oup may be prepared from the primary amine (IV) by reaction with the corresponding
Oplionally substituted phenyl chloroformaiz in the presence of a base such as pyridine.
The reaction may be carried out in a solvent such as a halohydrocabon e.g.
Gichloromethane and at a temperature from 0-50°.
| Compounds of formula (1) wherein R? is a 1-imidazole groui) may be prepared by
uf“i"g 4 compound of formula (IV) with carbonyldiimidazole in the presence of a
Witable solvent such as a halogenated hydrocarbon (e.g. dichloromethane) or an ether

"
F 3 tetrahydrofuran) at a temperature ranging from 0° to 80° (conveniently at room
h‘Pel'ature),
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(0.51g). Mp. 231-3 (dec). T.l.c. DCM nethanol (90:10), Rf 0.61.

I nternedi ate 76

1- (Adanmant - 2-yl ) - 2. 4- di oxo- 3-i socyanat e- 5- phenyl -2. 3. 4. 5-tetrahydro-| H 1. 5-
benzodi azepi ne Phosgene in toluene (1.93M_solution,10mM ) was added to a
solution of the internediate 75 (0.285g )lzi n di chl oromet hane (10m ); the
resulting solution was stirred at 23 for 4h, then concentrated in vacuo at

50 for 2.5h to give the title conpound as a white foam (0.29g). IR 2220
(N=C), 1697 and 1676

CO cm; "HNMR_T7.50-7.15 a\‘ﬁr‘r&, 7. 0§§I§'—' gl?.)(rrrﬂxybé' 7
(), 455 () Comoundy o ormei (F) wharanitss hefsipraneit SRRt 7Y B0 >
(17 860) vy Pl A i (9 By aRAGT YA Prbiyend (O, PR 4Gk
2- gm no- 2- f | yupeR-stphempihglghaehlbfidel 79) . sodi um acetate trihydrate (4.24g)
an

According to a further general process (B) compounds of formula (I) may be
prepared by reacting a compound of formula (IV)
with an isocyanate of formula (V)

O0=C=N-R? (V) _
or a carbamoyl chloride of formula (VI)
CIC(ONHR? (VI)

The reaction conveniently takes place in the presence of a suitable solvent such as a
halohydrocarbon (2.g. dichloromethane), an ether (e.g tetrahydrofuran) or a nitrile (e.g.
acetonitrile) or a mixture thereof at a temperature in the range of 0°C to 80°C.

Cémpounds of formula (IV) may be prepared by reduction of compounds of formula

(VID)

W
____\< (Vin
R o
wherein W is CH-N, or C=N-NHPh.
Compounds of formula (VII) wherein W is CH-N, may be reduced to a compound of
t“""?!llla (IV) by hydrogenation in the presence of a suitable catalyst such as palladium, on
3support such as carbon or calcium carbonate, or platinum (IV) oxide. The reaction

“onveniently takes place in the presence of a solvent such as an alkanol (e.g. ethanol) an

®Ster (e.g. ethyl acetate) or acetic acid.

| mERUADERNT SHEET
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45 cycl opentyl acet al dehyde (3.58g) in acetic acid (19.6m ), water (76m)
and et hanol (60m ) cooled to Oo. The reaction mxt ure was stirred at 230
for 1h and 30 mn., then diluted with ethyl acetate (200m ). The organic

- layer was washed with water (70m ), a 10% sol uti on of sodi um hydroxi de
(70m ), and brine (50m ), dried and concentrated in vacuo to yield a

resi due which was p urified by flash chrﬁhatography (eluting with CH EA 9:
1) to give the'title conpound as a yellow oil (3.35g). T.l.c. CH EA (9:1
), Rf 0.78 Internedi ate 78

1-(2-cycpentl-ethyl)- 2 4-di 0x0-5-(2-fl uorophen 3- phenul hydrazono-2.3.4.5
-t etrahydr o- i¢empasngdeabfoamulad Vil ovherein Vﬁiséﬁ-rméﬂ)dl’bmy be sediisgq tapd

S L TR L S B e 1 gl )
" carried out a temperature with the range 0-50°.
Compounds of formula (VII) wherein W is CHN; may be prepared from a compound
of fo.rmula_ (VII) wherein W is CH, by treatment with a strong base such as sodium
hydride or potassium tert-butoxide followed by tri-isopropyl benzenesulphonyl azide. The
reaction conveniently takes place in a solvent such as an ether (e.g. tetrahydrofuran) at a
temperature in the range of -78° to 20°.
Compounds of formula (VII) in which W is CENNHPh may be prepared by reaction
of the ortho-phenylenediamine (VIII) with the diacid chloride (IX), in a suitable solvent

such as an ether e.g. tetrahydorfuran _ -

1

|

®)a NH  CIoC
_ \@ 0>:NNPh

H Cl

i

)
(VIID)

Compounds of formula (VII) wherein W is CH, prepared by reaction of the
corresponding compound (X) 35%

W:E?ﬂ' Sﬁgﬁq

(Rs)m N;g 03 MAR 997
(m ' E‘ . ok

With 3 compound R'Y where Y is halogen (e.g.a chlorine or bromine atom) or a mesylate

Foup under strongly basic conditions. Thus the reaction may conveniently be carried out
by Pretreating the compound of formula (X) with a strong base such as sodium hydride in
suitable aprotic solvent such as an amide (e.g. N,N- dimethylformamide) at a
Ymperatyre ranging from Q° to reflux.



under a nitrogen atnosphere. After conplete addition the solution was
allowed to war mto 23[err]C, the reaction mxture was then heated to
55[err] for 3h and concentrated in vacuo The residue was taken up in

cycl ohexane/EA 7/3 ( 40 ml ); the precipitate was filtered off and washed
wi th cycl ohexane to give the title conpoddd as a yellow solid (3.75g).
T.l.c. CHEA (1:1), Rf 0.71. Internediate 79 .

3- Ami no- 1- (2-cycl opentyl -et hyl ) - 2. 4-di oxo-5-(2-fl uoro) phenyl-2.3.4.5-tetrah
ydro- 1H-1.5-benzodi azepi ne To a suspension of Zinc dust (4.70g) cooled to
0, internedi Pg. B&vel desditg) resctiohachente whest the geaipR'(®0tains anchydeerybarouphe

m xt ure was Irred at 23[err] for 5h, then, diluted with wat nl ) and
decant ed f r qentthie may B Pressnt iy as%ﬁﬁeﬁﬁ?g &ormye & réﬁ#b%? %Wﬁ#ﬁ g&‘ef hen
EA( 300m ) was ddeEetﬁ&d the organic extracts were dried and concentrated

in vacuo to e&f¢ eVt ESt due whi ch was purified by flash chromat ograph
(eluting with @gnipduddslof fofimila WIII) do€kithertknawnicoMpaunds agimay hemrepa;rcdéy

conpound (2.55g) as a white foam T.l.c. DCM anql - 10 Rf 0.63.
" ( analggous methods. Thus for example a compouudrrc':afI £rmu a (4/'%9) ma} be prepareg %y

alkylation of the amine (XT).

®)z NE,
fo.0))
' 3
R

Thus the amine (XI) may be reacted with the compound R'Y,, in which Y is chlorine or
bromine, optionally in the presence of sodium iodide in a solvent such as i
N, N-dimethylformamide. -

Compounds of formula (VIII) wherein R' represents the group - CH,-CH(OH)R',
where R', is a C,_jalkyl group may be prepared by reaction of compound (XI) with the-
epoxide (XII) in a solvent such as an alkanol e.g. ethanol and in the presence of an acid

catalyst such as p-toluene sulphonic acid.
/o\ 1 .
CH—CH-R, I

Compounds of formula (VI]I) where in R is an optionally substituted alkyl group.
May also be prepared from compound (XI) by reaction with a suitable aldehyde or ketone
with concomitant or subsequent reduction of the reaction product. Thus for example a
compound formula (VIII) wherein R' is 1,3-dimethylbutyl may be prepared from
Compound (XIT) by reaction with methylisobutyl ketone followed by reaction with sodium
borohydride.

-In general, the compounds of formula (IIT), V and (VI) are either known compo;mds
O may be prepared according to methods used for the preparation of known compounds,

According to a further process (C) a compound of formula (I) may be converted into

other compound of formula (1) using conventional techniques. | REpLACEMENT SHEET
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46 I nternedi ate 80 i et
1- (2-cycl opentyl ethyl)- 2. 4-di oxo- 5- (2- f | ur ophenyl ) - 3&5—55%%%%3% 5. -t

et rahydro-1H 1. 5-benzodi azepi ne phosgene in tolueng (j1. 93M sol ut i oq, 25rr1)
was added to a soI ution of the intermediate 79 (0.734d ) Q@ MARYI997

di chl oronet hane (60m ); the resulting solution was dtijrred at 23[erq] §f or
5h, then concentrated in vacuo at 50 forl53h to giveltt i ndg as a

white solid. T.l.c. DCM nethanol (90:10), Rf 0.63. Internediate 81
2-(Bicyclo [2.2.1]-5-heptene-2-yl -nethyl)-ani no-di phenyl am ne To a sol ution
of 2-am nodi phenyl am ne (3.06g) in toluene (100n)

5- nor bor nene- gugaédinpcrinds by fiemORI) whesinRided pheryl grouprsithstituted W8 r ef | uxed

under a

carboxyl group may be prepared by hydrolysis of the corresponding compound of formula
1) wherein R? is a phenyl group substituted by an alkoxycabonyl group.

In the processes described above the group R' and R? in the intermediates I, III, V
and VI may be a group as defined in formula (I) or a group convertible thereto.

The foregoing series of reactions involve a number of alternative pathways which
may start with the 1,5-benzodiazepine of formula (X) as defined above. Thus according
1o a further general process (D) 2 compound of formula (I) may be prepared by reacting
a compound of formula (X) in one or more stages with reagents serving to introduce the
groups R' and NHCONHR®.

Compounds of formula (I) contain at least one asymmetric carbon atom, namely the
carbon atom of the diazepine ring to which the substituted urea grouping is attached.
Specific enantiomers of the compounds of formula (I) may be obtained by resolution of
the racemic compound using conventional procedures such as chiral HPLC. Alternatively
the required enantiomer may be prepared by the corresponding enantiomeric amine of
formula (IV) using any of the processes described above for preparing corhpounds of
formula (T) from the amine (IV) The enantiomers of the amine (IV) may be prepared
from the racemic amine (IV) using conventional procedures such as salt formation with a
suitably optically active acid such as R~ camphorsulphonic acid.

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

In the Preparations and Examples,unless otherwise stated: Melting points (m.p.) were
determined on a Buchi m..p. apparatus and are uncorrected. All temperatures refer to 0C.
Infrared spectra were measured in chlofofonn—d, solutions on a FT-IR instrument.
Proton Magnetic Resonance (1H-NMR) spectra were recorded at 300MHz as solutions in
chloroform-d,. Chemical shifts are reported in ppm downfield (5) from Me4Si as an
interna | standard, and are assigned as singlets (s), doublets (d), doublet of doublets (dd)
or multiplets (m). Column chromatography was carried out over silica gel (Merck AG
Darmstadt, Germany). Solutions were dried over anhydrous sodium sulphate. "Petrol"
Tefers to petroleum ether,b.p.40-60°C.'Dichloromethane was redistilled over calcium

hydride; tetrahydrofuran was redistilled over sodium; ethyl ether was redistilled over



T——_—

ni trogen atnosphere, in the presence of 4A nol ecul ar sieves, for 6 hrs. The

sol ution was decanted fromthe sieves and the sol vent was evaporated. The

resi due was di ssolved in methanol (100m ) and sodi um borohydri de (5.70g)

was added portionwi se. The m xture was stirred at 23[err] for 12 hr.

diluted with ethyl acetate (100m ), wash with a 1096p0ta55|un1carbonate

sol ution (2x100m ) and brine (100m ), then dried and concentrated in vacuo
The crude nmaterial was purified by flash chromat ography ( eluting with

CH EA 95:5) to give the title conmpound (0.92g) as a yellow glass. T.Il.c.

CH EA (95:5
[2.2. 1]( 5- hémgﬂ@?%?‘%?/‘ Mﬁ%&‘r’g‘ga‘i&d}‘%ﬁo %eny Yfetfar ieves, The following » 3.4. 5.
t etrahydro- J,tbrawgtt&@ azeoibed e thertext| BAG* mﬁ ateratsd CH 8 cﬁ&ghemmj P = petroleum
Cabri y” ant caioppeEOICa AEIE Steayiogien D N~ Hidorarshsne, TEc- Fihyl he, IAdF

fl d
ooty *ana DB AnarbiAE Thc s 0B ey MRS fdadeR) iR Blat. ac o ©

(50m ). The ?J Qipotindsate intéifed A5 rRemicCmbaaes teRbthétwistdndicfted! purified by
flash chromat ography (eluting with

[ntermediate 1

2-Fluoro-2'-(3-methylbut-1-yl)amino-diphenylamine

|-Bromo-3-methylbutane (4.33ml) was added to a solution of the 2- :
amino-2'-fluorodiphenylamino (7.0g) and sodium iodide (5.24g) in dimethy.lfonnanﬁ&e
(250ml) under a nitrogen a.trfxosphere. The solution was stirred at 120° for 8h, then cooled
to room temperature, diluted with w ater (300ml) and extracted with diethyl ether
(2x250ml). The combined organic extracts were washed with brine (300ml), dried and
cor:centrated in vacuo to an oil, wﬁich was purified by flash chromatography (eluting

with CH-EA 95:5) to give the title compound as a yellow oil (6.3g). T.l.c. CH-EA (9:1)
Rf0.75.

Intermediate 2

{etrahydro-1H-1,5-benzodiazepine
The intermediate 1 (6.3g) and the 2-phenylhydrazonomalonyldichloride (6.8g) were each
taken up in THF ( 150&11) and dropped in a flask containing THF (200ml) maintained at
5 under a nitrogen atmosphere. After complete addition the solution was allowed to

- Wam to room temperature and then heated to 50° for 2h. The solution was concentrated
vacuo to-an oil, which was purified by flash chromatography (eluting with CH-EA 8:2)

0 give the title compound as a yellow solid (5.8g). M.p.104-105° T.lc. CH-EA ( 7:3),
Rf0.59

Remediate 3.
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CHEA 9:1) to give the title conpound (1.27g) as a yellow foam M p.
149-151 . T.l.c. (CHEA 8:2) Rf 0.34. 47 Internedi ate 83

3. Ami no- 1- ( Bi cyclo[2 2. 1] - 5- hept ene- 2-yl - et hyl ) 2. 4- di oxo- 5- phenyl
2,3,4,5-tetrahydro-1H 1.5-benzodi azepi ne Zinc dust (1.5g) was added to a
sol ution of the internediate 82 (0.49q) n]gl acial acetic acid (20m ). The
m xture was stirred at 23[err] for 12 hrs then it was filtered through a
pad of celite. The filtrate was concentrated in vacuo; the residue was

taken up in ethyl acetate (70m) and washed with a 10% SOdI um hydr oxi de
sol ution (2x50n1) d.. d i n vacuo.

Purificati on3iad af forded”

the title compeyn &la?z@ﬂ?neas a I | ght yeI I ow foam T. I

A solution of the intermediate 2 (5.8g) in glacial acetic acid (50ml) was added,dropwise,

0 a suspension of zinc dust (6.37g) in glacial acetic acid (20ml) cooled to 0°. The mixture
was stirred at 23° for 3h, then diluted with water (200ml) and decanted from zinc. Solid
sodium carbonate was added until pH=9 and the mixture extracted with ethyl acetate
(2x300ml). The combined organic extracts were washed with brine (300ml), dried and
concentrated in vacuo to an oil which was purified by flash chromatography (eluting in
gradient from CH-EA 2:1 to EA) to give the title compound as a white foam (2.8g). M.p.
125-6°. T.l.c. DCM-methanol (30:1), Rf 0.38.

[ntermediate 4

Sodium borohydride (22.7g) was added portionwise to a mixture of the
2-amino-2'-fluorodiphenylamine (8.0g), sodium acetate trihydrate (16.33g) and
3,3-dimethylbutyrraldehyde (5ml) in acetic acid (12.8ml), water (50ml) and ethanol
(40ml) cooled to 0°. The solution was stirred at 23° for 30 min.,then diluted with ethyl
acetate (300ml) .The organic layer was washed with a 10% solution of sodium hydroxide
(3x200ml) and brine (200ml),dried and concentrated in vacuo to an oil, which was

purified by flash chromatography (eluting with CH-EA 9:1) to give the title compound as
ayellow oil (7.44g). T.L.c. CH-EA (9:1), Rf 0.85.

Intermediate 5

134.5-tetrahydro-1H-1,5-benzodiazepine

The intermediate 4 (7.73g) and the 2-phenylhydrazono- malonyldichloride (7.97g) were
®ach taken up in THF (100ml) and dropped in a flask containing THF (300ml) maintained
-5° under a nitrogen atmosphere. After complete addition the solution was allowed to
%am to room temperature and then heated to 50° for 3h. The solution was concentrated

Mvacuo to an oil, which was purified by flash chromatography (eluting with CH-EA 8:2)




. - p—

(EA-MeOH 9:1), Rf 0.37. Internediate 84 3- Am no-1-(bicyclo
[2.2.1]-2-heptyl net hyl) - 2. 4-di oxo- 5- phenyl - Skj

2.3.4.5-tetrahydro- 1H 1. 5- benzodi azepi ne The i nt er nedi ERMACWEWIGS&,EET
—A—-Lne

suspended in nethanol (20m ), was hydrogenated at 1 at ptere;

presence of 5% Pd/ C (0.271g) and concentraiged hydrochl orifc 1gd- _(1.6m}),
for 7h. Then, the mixture was filtered through a pad of CelﬁgeﬂéRWhe
sol vents were evaporated. The residue was taken up in ethyl acetate (100
and washed with a 5% sodi um hydr oxi de sol uti on (2x100m ) and br‘imﬁiy
the organic |aye le%i_a@ﬁ'n@ id¢10.8g) Mpd 130d 4puTilici CH-BX {§:sh
chr onmat ograph?gtvéfﬂg'?ﬁng w t wﬁ%ﬁfgﬂ 1$ tog)g;i vg the title corrpoungtldf)’S
(0.31g) as a j40e. foam T.l.c. (EA-MeOH 9:1) RF0.55. Internediate 85
2-[Bicyclo[2.2. 1]-2-heptyl]am no-di phenyl am ne A m xture of

2- am nodi phenyl am ne. (5.0g), 2-norbornanone (3.0g) and nol ecul ar sieves

mg_n_nsgﬁle_@-

[H-1 5-benzodiazepine

A solution of the intermediate 5 (10.1g) in glacial acetic acid (80ml) was added,dropwise,

10 a suspension of zinc dust (10.8g) in glacial acetic acid (20ml) cooled to 0° . The

mixture was stirred at 23° for 2h, then diluted with water (200ml) and decanted from zinc.
Solid sodium carbonate was added until pH=9 and the solution then extracted with ethyl
scetate (3x250ml). The combined organic extracts were washed with bring (400ml), dried
and concentrated in vacuo to an oil, which Was purified by flash chromatography (eluting
in gradient from CH-EA 2:1 to ethyl acetate) to give the title compound as a white foam
(5.4g). M.p. 98-100°. T.l.c. DCM-methanol (20:0.5), Rf0.3.

|ntermediate 7

letrahydro-1H-1,5-benzodiazepine

Phosgene in toluene (1.93M solution; 7ml) was added to a solution of the intermediate 3
(0.2g) in dichloromethane (3ml). The resulting solution was stirred at 23° for 5h, then
toncentrated in vacuo at 50° for 3h to give the title compound as a white solid (0.21g).
Mp. 167-8°. |

ante ediate 8

14-Dioxo-5-(2-flucrophenyl)-1-(3-methylbut-1 -y)-3-(phenyloxycarbonylamino)-
43,4 5-tetrahydro-1H-1.5-benzodiazepine '

Pyridine (0.137ml) and phenyl chloroformate (0.21ml) were added to a solution of the
Btermediate 3 (0.3g) in dichloromethane (15mi) und;r a nitrogen atmosphere. The
"Sulting solution was stirred at 23° for 30min, then washed with a 1% solution of

hYdl'Ochloric acid (15ml), a 5% solution of sodium hydrogen carbonate (15ml) and brine



in dry toluene (200nl) was heated to 120[err] for 6h. The m xture was
allowed to cool to roomtenperature, filtered and the solution concentrated
i'n vacuo. The residue was dissolved in ethanol (200m ), then sodium

bor ohydri de (3.0g) was added portionwi se. The resulting m xture was stirred
at 23[err] for 30 mn, diluted with wate{g(150m ) and 48 extracted with
ethyl acetate (300m ). The organic | ayer was washed with brine (2x200m),
dried and concentrated in vacuo to an oil which was purified by flash

chr omat ogr aphy (eluting with CH EA 9: 1) to gi ve the title conpound as a

yel low oi | (3. g% WAk {EdlicdewRibh was -
1-[Bicycl 0[%2 E‘B hezgﬁgg%? ]?&ﬁdé?%%%d aﬁeﬁ;ngﬁ%ﬁ{/ | hydrazono-2. 3. 4. 5-tet
rahydro-1 H d,reBeithodhylacgtatedo give the title comp_ound as a white solid (0.3g). M.p.

226-7°. T.lc. CH-EA (1:1), Rf=0.75.

mte'nnediate 9

2.3 4,5-tetrahydro-1H-1,5-benzodiazepine
pyridine (0.64ml) and phenyl chloroformate (1.0ml) were added to a solution of the

intermediate 6 (1.5g) in dichloromethane (100ml) under a nitrogen atmosphere. The
resulting solution was stirred at 23° for 30min, then washed with a 1% solution of
hydrochloric -acid (2x70ml), a 5% solution of sodium hydrogen carbonate (2x70ml) and
brine (100ml). The organic layer was dried and concentrated in vacuo to a solid which
was triturated with diethyl ether to give the title compound as a white solid (1.4g). M.p.
199- 200°. T .1.c. CH-EA (1:1), Rf=0.82. ’

Intermediate 10

1,2-Epoxy-3,3-dimethylbutane (7ml) was added, portionwise, to a mixture of the
2-amino-2'-fluorodiphenylamine (7.46g) and p.toluenesulfonic acid (0.6g) in ethanol
(30ml) heated to 80°. The mixture was stirred at 80° for 19h, then concentrated in vacuo
and partitioned between water (100ml) and efhyl acetate (lg.Oml). The organic layer was
Wwashed with a 5% solution of sodium hydrogen carbonate (2x100mt), brine (150ml),
dried and concentrated in vacuo to an oil, which was purified by flash chromatography

(eluting with CH-EA 80:20) to give the title compound as a yellow oil (3.21g). T.lLc.
CH-DCM (1:1),, RF0.25.

Lntennediate 11

234 5-tetrahydro-1H-1,5-benzodiazepine




The internediate 85 (3.77g) and the 2- phenyl hydrazononmal onyl di chl ori de
(3.98g) were each taken up in THF (70m ) and dropped into a fl ask
containing THF (60m ) under a nitrogen atnosphere. After conplete addition
the solution was heated to 59[err] for 1h. The solution was concentrated in
vacuo.to an oil which was purified by flash chromatography (eluting with
CHEA 8:2) to give the title conpound as 28 yellow solid (6.0g).

M p. 110-111[err] T.l.c. CHEA(7:3),Rf0.72.and0. 66. |nternedi ate 87

3- Amino-1-[bicyclo[2.2. 1]-2-heptyl]-2.4-di oxo-5-phenyl-2.3.4.5-tetrahydro-
1H 1.5- benzodi azepi ne_ Zinc dust (3.26g) was added to, Srﬂe)lf(;ion of the

i nt er medi at eTi@éntemnedigte l%(lgﬁg-)cqnd|thaz-emheaylhzdrazqr@mﬂqnyldﬂa\%° 1,708) Wgee

stirred at 23[.er f . fr LG '

basi 11 ed unett e THIF G s GAPhEtn s fllls ot THE SO P atiinea |,
et hyl acet atg_ { P4Hd&d fitrogbreateritisphere A fodrGoftiplet € xdditier the\selutionaas atlowed to
brine (150n1?, dried and concentrated in vacuo to a residue which was

triturated wvir tdireerm y¢mpsragsre ang thenvkeatedtor 5O far 3o Ao selHtIGR Was gproeatrated i d
(1.349). M pih var,Lchz)_tg LI?B{I,] whith IWag pur%‘e_d\éey%asﬁ %ﬁro%dtoggp}% (%luting with CH-EA 8:2)

to give the title compound as a yellow solid (2.1g). M.p.217-8". T.Lc. CH-EA (2:1 ), Rf
0.71.

Intermediate 12

tetrahydro-1H-1.5-benzodiazepine -
Zinc dust (2.17g) was added portionwise to a solution of the intermediate 11(2.1g) in

glacial acetic acid (30ml) previously cooled to 0°. The mixture was stirred at 23° for 20h,
then diluted with water (100mi) and decanted from zinc. Solid sodium carbonate was
added until pH=9, and the mixture was extracted with zthyl acetate (3x100mi).The
combined organic extracts were washed with brine (200ml), dried and concentrated in
vacuo to an oil, which was purified by flash chromatography (eluting with EA) to give
the title compound as a white foam (1.09g). M.p. 104-5° T.l.c. EA- methanol (20:2), Rf
0.66 and 0.61.

Intermediate 13

tetrahydro-1H-1,5-benzodiazepine  (diastereomer I: 13a_and diastereomer II: 13b)

The diastereomeric mixture, intermediate 12 was separated by preparative HPLC
(Column Spherisorb SuCN 25x0.46cm) eluting with hexane/ethanol/isopropanol 85:10:5
ad isopropylamine 0.05% (flux 2ml/min, detection UV at 235nm) to giVe the title
fmpound 13a (retention time 8.9min) as a white solid (0.3g) M.p. 164-5° T.lc.

EA-methanol (20:2), Rf 0.66. and the title compound 13b (retention time 6min) as a
White foam (0.35g). T.l.c. EA-methanol (20:2), Rf0.61.
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I ntermedi ate 88 2-(2- Adamant yl net hyl ) am no- di phenyl am ne A sol ution of
sadi um acetate tri-hydrate (6.45g) and acetic acid (5m) in water was added
to a m xture of 2-adanantanecarboxal dehyde (2. 6g) and 2-am nodi phenyl am ne
1 (2.84g) in ethanol (130m ). Then sodi um borohydride (5.97g) was added
portionw se. The 49 resulting mxture, ras stirred at 23[err] for 6h,
then diluted with water (80m ) and extracted with ethyl acetate (2x150m).
The conbined organic extracts were washed with brine (150m ), dried and
concentrat ed |n vacuo to a residue, which was purified by flash .
chronatogra? %e the title conpound as a yellow oil (2 15g). T.l.c
CH EA (8:2) nt I nt er nedi ate 89

21 3-d1methylbut- -yl)armno-dlghenylanune

godium borohydride (0.4g) was added portionwise to a mixture of 2-
amino-diphenylamine (0.5g), sodium acetate trihydrate (0.5g) and
4-methyl-2-oxo-pentane (0.25ml) in acetic acid (1.7ml), water (Sml) and ethanol (4mt)
coéled at 0°C. A further amount of sodium borohydride (2.0 g) and of
4-methyl-2-oxo-pentane (3ml) were added and the solution was stirred at 23° for 30
min..then diluted with t;:thyl acetate (100ml) and water ( 100ml) .The organic layer was
washed with a 10% solution of sodium hydroxide (50ml) and brine (50ml), dried and
concentrated in vacuo to give an oil, which was purified by flash chromatography (eluting
with CH-EA 90:10) to give the title compound as a yellow oil (0.42g). T.l¢c. CH-EA
(90:10), Rf0.79. IR :3420 (NH),1599 , 1514 and 1497 (C=C) cm-1;

Intermediate 15

- 1H-1,5-benzodiazepine
The intermediate 14 (0.42g), and 2- phenylhydrazonomalonyldichloride (0.46g) were
each taken up in- THF (20ml) and dropped in a flask containing THF (10ml)
maintained at 0° under a nitrogen atmosphere. After complete addition the solution
was allowed to warm to 23° and stirred for 20h. A further amount of
2-phenylhydrazonomalonyldichloride (0.13g) was added and stirring continued for 1 h at
3 and then at 50° for 90 min. The reaction mixture was diluted with ethyl acetate (
200mi); the organic layer was washed with a 10% solution of sodium hydroxide (60mf)
and brine ( 2x70 mi ), dried and concentrated in vacuo to give an oil, which was purified
by flash chromatography (eluting with CH-EA 95:5, increasing polarity to 90:10) to
8ive the title compound as a yellow solid (0.43g). T.l.c. CH-EA (70:30), Rf0.73. IR
1668, 1653 (C=0); 1591 (C=C) cm-1;

\[“tennediate 16




1- (2- Adamant yl net hyl ) - 2. 4- di oxo- 5- phenyl - 3- phenyl hydr azong
.4.5-tetrahydro- 1H 1.5-benzodi azepi ne A sol ution of

2- phenyl hydrazonomal onyl di chl oride (1.78g) in THF (50m )/ wa
solution of the internediate 88 (2.0g) in THF (50m ) underf a

chromat ography (eluting with CHEA 9:1) to give the t|tIe‘
yellow solid (1 .95Q). I\/lp 135- 6[err](dec) T.I. CH EA (8:2)
I nt er medi ate 90 . .

1- ( 2- Adarang.iminetIr trghydroslHeldz - 11 1. 5-

benzodi azepi ne LZEI ng gust (1 84g) vvasaddedto a sol ut ion of the

i nt er medi at in glacial acetic acid (20m ). The m xture was

stirred at gﬁ@dﬁﬁr(o%g) wheaudiag;am&ﬂnéertam gdlaon df'the imermddiate 1660 42g)iih i ed
until pH=9 Using 10% sodi um hydroxi de_sol ution and extracted with ethyl

acetate (2xgigvidl peetiTtacidddfmineepled ydo. & he mixture wasstireed\ah 2B cfor &hy themy i ne
(oo, g;g;gg?({;gr CORSE WL RSl UniR S0l PmDySkhshdd Wb SN ¥ESotitH f ©9 DY
sodium hydroxide ( 60 ml), brine (2x60ml), dried and concentrated in vacuo to give
an oil which was purified by flash chromatography (eluting in gradient from CH-EA
1:1 to DCM-methanol 96:10 ) to give the title compound as a white foam (0.22g). T L.c.
DCM-methanol (90:10), Rf0.53. IR :3500-3000 (NH2), 1703 and 1672 (C=0), 1593
(C=C) cm-1;

[ntermediate 17

Potassium carbonate (29g) and sodium hydrosulphite (25.3g) were added portionwise
over 1 hour to a suspension of 5-chloro-2- nitrodiphenylamirie (Rg) in 95% ethanol
(250ml) and water (250ml). The mixture was stirred at 23° for 20h, then a further amount
of sod jum hydrosulfite (1g) was added and stirring continued for 1h. The reaction -
mixture was acidified to pH4 with conc. hydrochloric acid and then a 10% solution of
sodium hydroxide was added until the pH was 10. The solution was concentrated in
Vacuo and extracted with ethyl ether (2x250ml). The combined organic extracts were
washed with brine (2x250ml), dried and concentrated in vacuo to give the crude
compound as a yellow solid (7.8g) which was purified by flash chromatography (eluting
with P-EE 1:1) to give the title compound as a yellow foam (4.4g) . T.l.c. CH-EA (1:1),
Rf0.50. IR :3412 and 3320 (NH), 1592-1589 (C=C) cm-1;

Intermediate 18

\S‘Chloro-z-(3-methylbut-l-yl)anﬁno-diphenylamine

Sodium borohydride (2g) was added portionwise to a mixture of the intermediate 17 (2g),
%odium acetate trihydrate (2.28g) and 3- methylbutyraldehyde (2ml) in acetic acid (8ml),
Water (15ml) and ethanol (35ml) cooled to 0°C. The solution was stirred at 23° for 30



(eluting in gradient fromCHEA 1:1 to EA) to give the title conpound as a
yellow solid (0.95g). Mp. 209-210[err]. T.l.c. EA-MeOH (20:1), Rf 0. 38. :
Internmedi ate 91 5-Fl uoro-N-(4-Fluorophenyl) 2-nitro aniline. A mxture of
2, 4-difluoroni trobenzene (5.5m),4-fluoro aniline (14.2m) and sodium
carbonate (5.3g) was heated at 180[err] foky3h. The reaction m xture was
cooled to room 50 tenperature, then diltUted with DCM washed w th water.
(50nm ), brine (2x50m ) dried and evaporated under vacuumto give the crude
compound (22.6g), which was purified by flash chromatography with CH EA 4/1

to give the title ¢ o ' . - Iy

19,0, e e R s Sl BRI T o o ol 101
solution of potassium carbonate (100ml) and brine (100ml),dried and concentrated in
vacuo to give an oil, which was purified by flash chromatography (eluting with CH-EA
95:5) to give the title compound as a yellow oil (0.8g). T.L.c. CH-EA (1:1), RF0.72.

Intermediate 19

tetrahydro-1H-1_5-benzodiazepine
The intermediate 18 (1.15g) and 2-phenythydrazonomalonyldichloride (1.17g) were each

taken up in THF (30ml) and added dropwise in a flask containing THF (10ml) maintained
at 0° under a nitrogen atmosphere. After complete addition the solution was allowed to
warm to 23°C, stirred for 30 min., then heated at 60° for 2h. The solution was diluted with
ethyl acetate (150ml), washed with brine (2x100mi), dried and concentrated in vacuo to
give an oil, which was purified by flash chromatography (eluting with CH-EA 95:5 ,
increasing polarity to 70:30) to give the title compound as a yellow solid (1.12g). T.lc.
CH-EA (1:1), Rf0.61. IR : 3452 (NH), 1664 (C=0) cm-1;

Intermediate 20

1H-1,5-benzodiazepine
A solution of the intermediate 19 (0.6g) in glacial acetic acid (14ml) was

added,dropwise, to a suspension of zinc dust (0.76g) in glacial acetic acid ( 14 ml )
Cooled at 0°. The mixture was stirred at 23° for 3h, then decanted from zinc, washed with
ethyl acetate ( 80 ml) and then with 10% sodium hydroxide (100ml) and brine (70mi).

The combined organic extracts were dried and concentrated in vacuo to give an oil

Which was purified by flash chromatography (eluting in gradient from CH-EA 1:1 to EA
“Methanol 27:3 ) to give the title compound (0.3g). T.1.c. DCM-methanol (27:3), Rf 0.5.

Intermediate 21

4\'Chloro-2-nitrodighenylamine
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4-Fluoro N -[4-fluoropheyl]- 1.2-benzendi am ne A solution of potassium
carbonate (8.292g ) and sodi um hydrosulfite (6.964 g) in water (200 m) was
added to a suspension of the internediate 91 (2.502g ) in 95% et hanol
(350m ). The m xture was stirred at 23[err] for Ih, the reaction mxture
was acidified to pH=3.5 with conc. hydrapfhloric acid and concentrated in
vacuo to half volunme. A 10% sol ution of sodi um hydroxi de was added unti |
pH= 10 and the solution was extracted with ethyl acetate (200m ). The

conbi ned organic extracts were washed with brine (200m ), dried and

concent r at ed "ifbpm*qguoc}ﬂ&ogn-m@rdaﬁﬁne(wsb, bromivbensné 209),gpotaksiurh carbenate
purified byAf ash chromat ography using as eluent tq give the

CH EA 3/
title conpogmg)aﬂldecobp%fm igdide ((1688) wes heated .t<8280%§qr.36h- [The reagfiof-mixtyure; )
Rf 0. 35. Int dj

N - ( Adarmnt ascoRieReY RO SR, then <ty presile SHR0ERY 94 wites COOmI wert 1
To a solutio @fméoa%alwxma@wbmaww, 2 P5tmnil), aliidd iafll eonidedtrated i92
(1.64g) in &hahol (50mM ) a buffer prepared with sodium acetate tri hydrate

(3.04 g) angscg ac give theende compeundovhich)wasipurified by fladrehromatography (eleting t he

mxture was wﬁﬁ IC{-I-rfg 9%?5) %g’ Pirrertlne title compound (3.67g) . T.L.c. CH-EA (1:1), Rf0.71.

lmermediate 22

2-Amino-4-chlorodiphenylamine
Potassium carbonate (13g) and sodium hydrosulphite (11.4g) were added portionwise

~ over 3 hour to a suspension of 4-chloro-2- nitrodiphenylamine (3.6g) in 95% ethanol
(100ml) and water (100ml). The mixture was stirred at 23° for 20h. The reaction mixture
was t hen acidified to pH=4 with conc. hydrochloric acid (20ml); then 10% solution of
sodium hydroxide (80ml) was added until pH=10 and the solution extracted with ethyl
acetate (2x150ml). The combined organic extracts were washed with brine (2x150ml),
dried and concentrated in vacuo to give the crude compound as a yellow solid (7.8g)
which was purified by flash chromatography (eluting with CH-EA 90:10 then 70:30) to
give the title compound as a'yellow foam (2.37g) . T.l.c. CH-EA (1:1), Rf 0.66.

Intermediate 23

4-Chloro-2-(3-methylbut-1-yDamino-diphenylamine

Bromo 3-methylbutane (0.62ml) was added to a solution of the inténnediate 22 (1.00g)

and sodium iodide (0.7g) in dimethylformamide (40ml) under a nitrogen atmosphere. The
solution was stirred at 120° for 12h, then cooled at 23°C, diluted with ethyl acetate

(150ml) and washed with brine (3x100ml). The combined organic extracts were dried

and concentrated in vacuo to give an oil, which was purified by flash chromatography
(eluting with CH-EA 95:5) to give the title compound as a yellow oil (0.74g). T L.c.
CH-EA (1:1), RF0.76.
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A further amount of ethanol (15m ) was added to get a clear solution and
sodi um borohydri de (2.8g) was added portionwi se. The m xture was stirred at
23[err] for 20h, and then diluted with ethyl acetate (30m ). The conbi ned
organi c extracts were washed with potassium carbonate (30m) with brine
(30m ), dried and concentrated in vacuo go give ared oil (3.102 g) which
was purified by flash chromatography (e? ting mﬁth CH EA 15:1 to give the

title conpound as an orange oil (0.854g). T.l.c. CHEA (9: 1), Rf 0.59.

51 Internedi ate 94 (1-( Adanmant ane-1-net hyl) - 2. 4 Di oxo-7-fl uoro-5(4-fluoro
phenyl ) - 3- phenylh drazono- .3, 4. zepine. The .
i nt er medi ageChiorofZ;4-gHoxQy - i U pheaylo3-ghs 2y 3+t de (0. 565Q)

wer e each takiﬁﬂdrgpm_@ ﬁ’:‘ﬁz&&%pin nddropped in a flask cont ai ni ng THF
(30M) mi

The intermediate 23 (0.74g) and the 2- phenylhydrazonomalonyldichloride (0.75g) were
each taken up in THF (15ml) and dropped in a flask containing THF (20ml) maintained
at 0° under a nitrogen atmosphere. After complete addition, the solution was allowed to
warm to 23°C, stirred for 30min., then heated at 60° for 2h. The solution was diluted with
ethyi acetate (120ml), washed with brine (2x100ml), dried and concentrated in vacuo to
give an oil; which was purified by flash chromatography (eluting with CH-EA 95:5,
increasing polarity to 70:30) to give the title compound as a yellow solid (0.91g).

T.lc. CH-EA (1:1), Rf 0.68

Intermediate 25

1.5-benzodiazepine

To the solution of intermediate 24 (0.9g) in glacial acetic acid (20ml) at 0° zinc dust
(1.14g) was added portionwise . The mixture was stirred at 23° for 1h, then decanted
from zinc, washed with ethyl acetate (150ml) and then with 10% sodium hydroxide
(150ml) and brine (100ml). The combined organic extracts were dried and concentrated

in vacuo to an oil which was purified by flash chromatography (eluting in gradient from
CH-EA 1:1 to EA-methanol 27:3 ) to give the title compound (0.53g). T. L.c.
EA-methanol (27:3), Rf 0.6.

Intermediate 26

4.5-Dichloro-2-nitrodiphenylamine

A mixture of 4,5-dichloro-2-nitroaniline (5.0g), bromobenzene (16ml) potassium
carbonate (1.17g) and copper(l) iodide (0.46g) was heated to 150° for 36h. The reaction
mixture was concentrated in vacuo to give the crude compound which was purified by

flash chromatography (eluting with CH-EA 90:10) to give the xtle cgmgoun 4. 34g)
T.l.c. CH-EA (1:1), Rf0.7. :
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under a nitrogen atnosphere. After.conplete addition the s .
heated to 70C for 3h. The solution was diluted with EA (1 £

concentrated in vacuo to a red foam (1.268 g), which was/p
chromat ography (eluting with CHEA 3:1) 26 give the titlfe
yel l ow foam (0.562g). T.l.c. CHEA ( 3:1), Rf 0.46. Int
1- (Adamant ane- | - net hyl - 3- Am no- 2. 4- di oxo- 7-fl uoro-5- (4-f

-2.3.4.5- tetrahydro-1H 1. 5-benzodi azepi ne Zinc dust ( 0.673 0
a solution Qi_em!gﬂ_tqﬁ_errredl ate 94 (0.557g) in glacial acetic aci

The m xture .23C for 6h filtered and evaporated to dry ;
the resi dueZsidd e o 80rr1) t he sol ution was basified W|th

solid sodi Uﬁataééﬂfn%rsgnde@(ml sgafam@ sotﬁ?fh'i@ﬁ&ﬂdlﬁ‘t! k. g«;(mraadea Fiionwidehe

conbi ned organi c extracts were washed with brine ri ed and
concent r at egver 3 hoactma suspglsum of 4/53-Idichlmr¢-damt(c@hmmamm l('bﬁ48h9 95t ethanal by

flash chronmat a t h, EA- Met han ve the title

conpound as (1&8&#} {%gx’gaé dbét@ﬂ%@mﬂurﬁ wag gtzrrgf at-p%/c' %cg Z%hg‘k'he reaction mixtu re
was then acidified to pH=4 with conc. hydrochloric acid ( 20ml ), then 10% solution of
sodium hydroxide (80 ml ) was added until pH=10 and the solution extracted with ethyl

acetate (2x120ml). The combined organic extracts were washed with brine (2x100m I),
dried and concentrated in vacuo to give the crude compound which was purified by flash
chromatography (eluting with CH-EA 90:10 then 80:20) to give the title compound as a
yellow foam (2.15g) . T.l.c. CH-EA (1:1), Rf 0.54.

Intermediate 28

4,5-Dichloro-2-(3-methylbut-1-y)amino-diphenylamine

1-Bromo-3-methylbutane (1.2ml) was added to a solution of the intermediate 27 (2.15g)
and sodium iodide (1.3g) in dimethylformamide (70ml) under a nitrogen atmosphere. The
solution was stirred at 120° for Sh,and at 23°C for 20h. A further amount of
bromo-3-methylbutane (0.5ml) was then added and stirring was con_tinued at 120° for 8h.
The reaction mixture was diluted with ethyl acetate (300ml) and washed with brine
(150ml). The combined organic extracts were dried and concentrated in vacuo to give
an oil, which was purified by flash chromatography (eluting with CH-EA 95:5) to give
the title compound as a yellow oil (1.72g). T.Lc. CH- EA (1:1), RF0.70.

Intermediate 29

tetrahydro-1H-1.5-benzodiazepine

The intermediate 28 (1.72g) and the 2- phenylhydrazonomalonyldichloride (1.53g) were
¢ach taken up in THF (15ml) and dropped in a flask containing THF (40ml) maintained
at 0° under a nitrogen atmosphere. After complete addition the solution was allowed to

Warm at 23°C, stirred for 45 min., then heated at 600 for 1h and 30min. The solution was



EA- et hanol (9: 1), Rf 0.56. Internediate 96
N- 1- ( Adamant ane- 1- net hyl ) - 3- am no- 5- phenyl - 2. 3. 4. 5-t et rahyd
benzodi azepi ne. (I R)-(-)-10-canphorsul ohonate A sol uti 0
of (1 R) - (-) - 10- canphor sul phoni ¢ acid (13.2g) in acetoni ¥ _
added dropwise to a solution of internmedppte 41 (33g) in aceto '
(1089mM ) and the stirred m xture was |eft overnight at roomtenpem
The precipitate was filtered and 52 washed with acetonitrile, (80
et hyl acetate (50rr1) and petroleumether (50m)to give, after drying in

vaccum the LIt v?tlf&ﬂﬁ%@ﬁté(ﬁgoﬂg%aﬁﬁd%m&ﬁ (2#2100%hl), e an@ ¢Oncentrated

| nt er nedi at & ‘
N- 1- ( Adamantaacrd torgiteran 9il, Svhich was furified iby fastochshmatography felgting wi th CH-EA

95:5, increasing polarity to 80:20) to give the title compound as a yellow solid (1 .85g)_
1lc. CH-EA (1:1), Rf 0.66.

mtennediate 30

]ﬂ-l,S-benzodiazgpine
To the solution of the intermediate 29 (1.0g) in glacial acetic acid (15ml) at 0°, zinc dust

(0.65g) was added portionwise . The mixture was stirred at 23° for 6h, then decanted
from zinc, washed with ethyl acetate (150 mi) and then with 10% sodium hydroxide
(150ml) and brine (100ml). The combined organic extracts were dried and concentrated

" invacuo to give an oil which was purified by flash chromatography (eluting in gradient
from CH-EA 1:1 to EA-methanol 80:20) to give the title compound (0. 44g). T.l.c.
EA-methanol (27:3), Rf0.59.

Intermediate 31
4-Fluoro-2-nitrodiphenylamine
A mixture of 4-Fluoro-2-nitroaniline (5.0g), bromobenzene (20ml), potassium carbonate

(1.54g) and copper(l) iodide (0.61g) was heated to 150° for 30h. The reaction mixture
- Wascooled at 23°C , then ethyl acetate ( 200 ml ) was added ; the organic extracts were

Washed with brine (100ml), dried and evaporated in vacuo to give the crude compound
Which was purified by flash chromatography (eluﬁng with CH-EA 95:5) to give the title
Qmpound (2.4g) T.lc. CH-EA (1:1), RF0.68.

' hk.nnédiate 32
km° 9-4-Fluoro-diphenylamine

}
%assium carbonate (9.3g) and sodium hydrosulfite (8.2g) were added portionwise over
‘3hoyr to a suspension of 4-fluoro-2- mtrodnphenylarmne (2.4g) in 95% ethanol (70ml)
"™ water (70ml). The mixture was stirred at 23° for 20h. The reaction tmxture was the n
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tetrahydro- 1H 1.5-benzodi azepi ne A suspension of internediate 96 (6.059)
in ethyl acetate (395m) was m xed with 5% aqueous ammonia (395m ) for 5
mn, and the organic |ayer separated. The aqueous | ayer was washed with

ethyl acetate (395m ) and then the ethyl acetate phase separated. The

conbi ned organic extracts were dried and the sol vent evaporated to give the

title conpound as a white foam ( 4.1g ).28%.1.c. EA-nmethanol (95.5), Rf 0.33

[al pha] D = +31. Internediate 98

4-Fl uoro-N - (3-nethyl but-1-yl-N -phenyl -1. 2- benzendi am ne Brono

3-net hyl butane (0.38m ) was added to a solution of the 5-fluoro

N- phenyl - 1, Zcidified tonplladrivith cofic.aBroghlosio dcitlddisuh), then H0%e(solutipe @f sedium

di et hyl f or mam d 5 und a njtrogen atposphere.. The sol utiop was

stirred at Mo’F‘gﬁ" @)O'H} }Y"ﬁ%ﬁﬁ%%‘ﬂ%{dﬂf&: ﬁ‘@&ﬂ??@ﬁﬁ%?%?‘g, Qg ‘F’ﬁ‘fag%d\/\ﬂth

wat er (30m) ' ; LAl b organic

extracts mfgamr%gﬁgd@%??ﬂﬁé\%ﬁ%ﬁd)&égﬁ %’ggﬁnd c% r%a-gﬁ?dr?ggh?ﬁ@vacuo to

" give a red gqgdml)whiedandaenqentrafet @evizyof loagite thiercordetcogipaphg whishuvadsrpyrified h
CHEA 9: 1) to give the titlf conmpaund as.'a bro of | (0'46781) .. 1.l.cC

CH EA (2: 1pyfl qhyromatography (eluting with CH-EA 90:10 then 80:20) to give the title

compound as a yellow foam (1.44g) . T.l.c. CH-EA (1:1), Rf 0.72.

Intermediate 33

4-Fluoro-2-(3-methylbut-1-yl)amino-diphenylamine

1-Bromo 3-methylbutane (1.0ml) was added to a solution of the intermediate 32 (1.44g)
and sodium iodide (1.1g) in dimethylformamide (60ml) under a nitrogen afmosphere. The
solution was stirred at 120° for 9h; the reaction mixture was diluted with ethyl ac etate
(300ml) and washed with brine (3x150ml). The combined organic extracts were dried

and concentrated in vacuo to give an oil, which was purified by flash chromatography

(cluting with CH-EA 95:5) to give the title compound as a yellow oil (0.96g). T 1. c.
CH-EA (1:1), Rf 0.74.

Intermediate 34

letrahydro-1H-1,5-benzodiazepine

The intermediate 33 (0.96g) and 2-phenylhydrazonomalonyldichloride (1.01g) were each
taken up in THF (15ml) and dropped in a flask containing THF (40ml) maintained at -0°
Under a nitrogen atmosphere. After complete addition the solution was allowed to warm
% 23°C, stirred for 30min., then heated at 60° for 2h. The solution was diluted with ethy!
Lcetate (120mi), washed with brine (2x100ml), dried and concentrated in vacuo to give an
%, which was purified by flash chromatography (eluting with CH-EA 95: 5 , increasing

Plarity to 80:20) to give the title compound as a yellow solid (1.3g). T.l.c. CH-EA
41, Re0.74.
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I nternediate 99 2-4-Di oxo-7-fluoro- 1 -(3-nethylbut- 1 -yl)-5-phenyl-

3- phenyl hvdrazono- 2. 3. 4. 5-tetrahydro- 1H 1. 5-benzodi azepi ne. The
internmedi ate 98 (0.454 g) and the phenyl hydr azonomal onyl di chl ori de (0.499)
were each taken up in THF (15m ) and dropped in a flask containing THF
(15m ) maintai ned under a nitrogen atnn?%heres After conplete addition the
solution was heated to 70[err] for e solution was diluted with EA
(20m ), washed with 5% sodi um hydrogen carbonate sol ution (20m ) and brine
(20m ), dried and concentrated in vacuo to an oil, REPLACEMENT SHEET 53

whi ch was @gg‘“‘egg%gy flash chronat ography (eluting with CHEA 8:2) to give
2.4-di

the title a yellow foam (0.565qg). T.I. .CH-EA(4 1), RfO. 33.
8-Fl 1-(3 1-2.3.4,5 hyd

1,5-benzodiazepine

To the solution of the intermediate 34 (1.3g) in glacial acetic acid (20ml) at 0°, zinc dust
(1.2g) was added portionwise . The mixture was stirred at 23° for 1h, then decanted from .
zinc, washed with ethyl acetate (150ml) and then with 10% sodium hydroxide (150ml)

and brine (100ml). The combined organic extracts were dried and concentrated in vacuo
to give an oil which was purified by flash chromatography (eluting in gradient from

CH-EA 1:1 to EA-methanol 80:20) to give the title compound (0.72 g). T.l.c.
EA-methanol (27:3), Rf 0.47.

Intermediate 36

Sodium hydride 80% dispersion in oil (0.13g) was added portionwise to a solution of the
2 4-d10xo-5-phenyl-2 3,4,5-tetrahydro-1H-1,5- benzodiazepine (compound a)(1g)in
DMF (18ml) previously cooled at 0° . The reaction was stirred for 20min at 0°, then a
solution of 2- phenylethyl bromide (0.85ml) in DMF (2ml) was added dropwise, the
mixture was stirred at 23° for 15h, then diluted with EA (80mI) and washed with brine
(3x100ml), dried and concentrated “in vacuo”. The crude product was puri

chromatography (eluting with CH- EA 1:1) to give the title compound as a
(0.85g). T.Lc. CH-EA (1:1), R=0.27. "

Itermediate 37

:Azido-2 4-dioxo-5-phenyl-1-(2-phenylethyl)-2.3.4 5-tetrahydro-1H-15-
benzodiazepine

Asolution of the intermediate 36 (0.85g) in THF (20ml), cooled to - 70°, was added
tropwise to a solution of potassium tert-butoxide (0.3g) in THF (10ml) cooled to -70°, -
Wder nitrogen atmosphere. The mixture was stirred for 20min at -70°, then a solution of
U5 triisopropylbenzenesulphonyl azide (0.96g) in THF (15ml), previously cooled to
W ang acetic acid (0.14ml) were added. The reaction mixture was allowed to stand at




I nter nedi ate 100 '

3- Ami no- 2. 4-di oxo- 7-fl uoro- 1- (3- net hyl but - 1-yl ) - 5- phenyl - 2. 3. 4. 5-t et rahydro
- 1H 1.5- benzodi aepine Zinc dust ( 0.822g) was added to a solution of the
intermediate 99 (0.559g) in glacial acetic acid (20m ). The m xture was
stirred at 23[err] for 2h, then diluted_wth 10% sol uti on of sodi um

hydr oxi de until pH=9 and the m xture ex?ﬁgcted with ethyl acetate (2x30m).
The conbi ned organic extracts were washed with brine (30m), dried and
concentrated in vacuo to give a brown oil (0.529g) which was purified by

flash chromat ography_.(eluting with CH Methanagl 19/1 to,qi the titl
conpound a§3°aﬂﬂ%ép¥'f6afqr gni‘( then more geetigagid r@é 4mpavaspadded g“%ﬁ'-em T %13(3
(19:1), R 0.4 %’E -Ej”gg( 1 b 66 washed vithet hyl but -
1-yl)2.3. 4.%%%??2?1&3 ro- %‘Jﬁ}%k?(ﬁfg zod?%%ggﬁgﬁ%gﬂ‘?%' - ph“e,n Ieur ea Phenyl

i socyanat e gratedtsolutionad sadidmchytirogen satbohate 1 Giml) ared brinedBxtml),¢lred @od 4g)
o otk P, 1he chaddprodc Wed pt AN 3 L oGl Vo

(eluting with CH-EA 90:10) to give the title compound as a white foam (0.38g). T.lL.c.
CH-EA (1:1), R=0.57.

intermediate 38
3-Amino-2.4-dioxo-5-phenyl-1-(2-phenylethyl)-2.3,4,5-tetrahydro-1H-1,5-
penzodiazepine

A solution of the intermediate 37 (0.38g) in ethanol (15ml) and ethyl acetate (15ml) was
stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCO, (0.25g), at 23°, for 3h.
The catalyst was filtered off on a pad of celite, washing with dichloromethane (25ml) and
ethanol (25ml) and the organic layer was concentrated "in vacuo". The crude product was
purified by flash chromatography (eluting with DCM-ethanol 90:10) to give the title
¢ompound as a white foam (0.3g). T.l.c. DCM-ethanol (90:10), R=0.1.

ntermediate 39

Sodium hydride 80% dispersion in oil (0.07g) was added portionwise to a solution of the
®mpound (a) (0.5g) in DMF (50ml). The reaction mixture was stirred for 36min, thena
Wiution of 1-adamantylmethyl methanesulfonate (0.537g) in DMF (3ml) was added. The
Teaction mixture was stirred at 120° for 7h and at 23° for 15h, then concentrated. The
Residue was diluted with ethyl acetate (100ml) washed with brine (2x30ml) and water
(50ml), dried and concentrated "in vacuo". The crude product was purified by flash

ﬂ"Qmatography (eluting with CH-EA 1:1) to give the title compound as a white foam
015g). T.1c. crEA (1:1), RF0.42.
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filtered and the solid washed with diethyl ther to give tFREPUAC[;d )
as a white solid (0.45g), Mp. 254-50. T:1.c. CHEA(1l:1]1),
3450 (NH), 1707 and 1670 (C=0O, 1601 and 1533 (CO cmy 1
(dd); 7.4-7.1 (m); 7.03 (m; 6.989 (dd); 6.933 (bs); 6.35

4.457 (m; 3.70 (m; 1.6-1.4 (m; 0.902 ?g) 0.888 (d).
N-[1-(3.3-Di nethyl but-1-yl)-2. 4-di oxo- 5- fl uor ophenyl 1 -2.3.4.5-
tetrahydro- 1H 1.5-benzodi azepin-3-vl]-N -phenylurea P '

nat e
(0.106m ) was added to a solution of the |nterrred|ate 6 (0.3g) in dry

gge]EO”'”"e, BiferR Lol A ARSRAES.2 4-dI0®-S0phédil-0 3mS. stirred at
or . 54 fned

, W th diethyl ether to give
the title cqun® yg@-]&&lé-benzodlazepme
A solution of potassium tert-butoxide (0.146g) in THF (7ml) was added dropwise to a
solution of the intermediate 39 (0.4g) in THF (15ml), cooled to -70°, under a nitrogen
atmosphere. The mixture was stirred for 20 min at -70°, then a solution of 2,4,6-
wrisopropylbenzenesulphonyl azide (0.53g) in THF (7ml), previously cooled to -70° and
acetic acid (0.14ml) were added. The reaction mixture was allowed to stand at 23%and
stirred for 15h, ethyl acetate (70ml) was then added and the solution was washed with
water (2x50ml) and brine (2x30ml), dried and concentrated "in vacuo". The crude
product was purified by flash chromatography (eluting with CH- EA 70:30) to give the
title compound as a white foam (0.338g). T.1.c. CH-EA (1:1), R=0.73.

[ntermediate 41

benzodiazepine :

A solution of the intermediate 40 (0.18g) in ethanol (10ml) and ethyl acetate (5ml) was
stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCO, (0.2g), at 23° for 3h, then
the catalyst was filtered off on a pad of celite and the organic layer was concentrated "in
vacuo”. The crude product was puriﬁéd by flash chromatography (eluting with

DCM-methanol 90: 10) to give the title compound as a white foam (0.15g). T.l.c.
DCM-methanol (90:10), R=0.51.

Intermediate 42
12 2~D1mghylethogcarbonylmethyl]-2,4-dxoxo-5-ghenyl~2,3,4 5-_t§t_ra_img-&

LL'benzodlazgp ne

Sodium hydride 80% dispersion in oil (0.155g) was added portionwise to a solution of the
‘°°mP0und (a) (1.022g) in DMF (30ml) previously cooled to 0°. The reaction was stirred
for 15 min at 23°, then t- butyl bromoacetate (0.7ml) was added. The solution was stirred
%23 for 1h, then brine (100ml) was added and the mixture extracted with ethyl acetate
(3"30311), dried and concentrated "in vacuo". The crude product was purified by flash



-

white solid (0.279). Mp. 271-2[err]. T.l.c. CHEA (7:3), Rf 0.32. IR 3310
(NH), 1718, 1668 and 1639 (C=0, 1601 and 1556 (C=C) cm1; 'H NWR :7.45
¢dd); 7.4-7.10 (m; 7.06-6.97 (n); 6.414 (d); 5.362 (d); 4.476-4.373 (m;
3.757-3.656 (m); 1.503 (m); 0.924 (s). EXAMPLE 3

N-[ 2. 4- D ox0-5-(2-fl uorophenyl)-1-(3-nethyl but-1-yl)-2.3.4.5-

tetrahydro- 1H 1. 5- benzodi azepi n- 3-vl ] - N34 3- et hyl mer capt o) phenyl ur ea

3- Met hyl nercapt oaniline (0.065m ) was added to a solution of the
internmediate 7 (0.2g) in dichloronethane (10m ) under a nitrogen

at nosphere. The solution was stirred at 23[err], fqor 3h, then concentrated.
in va(F:) uo angudma'wmghyg@wg Wﬁk,‘léﬂoﬁﬁtqq?ff‘g tt[3 @Vg%t%t—%%?mmﬂg aé&r@ﬂ d as a
white solid (O, : . .4\ R CHEA (1. 1), R 0.58. IR

1711, 1691, 1@&@‘*&@3’2%7-5‘%&%%&@%65(g&%""'cmi; '(H-NI\/R :7.46 (dd); 7.4-7.3
(m; 7.26-7.10 (nm); 7.04-6.9 (m; 6.82- 6.76 (bn); 6.257 (d); 5.333 (d);
4.46 (m); 3.700 (m; 2.436 (s); 1.6-1.4 (nm); 0.906 (d); 0.886 (d). EXAVPLE

4 lntermedlate 43

IH.I,S-benzodiazegine
A solution of the intermediate 42 (0.5g) in THF (6ml), cooled to - 70°, was added

dropwise to a solution of potassium tert-butoxide (0. 168g) in THF (6ml) cooled to -70°,

under a nitrogen atmosphere. The reaction mixture was stirred for 30min at -70°, then a
solution of 2,4,6-triisopropylbenzenesulphonyl azide (0.556g) in THF (6ml), previously
cooled to -70° and acetic acid (0.078ml) were added. The reaction mixture was allowed

to stand at 23° and stirred for 18h, ethyl acetate (30ml) was added and the solution was
washed with brine (3x100ml), a saturated solution of sodium hydrogen carbonate (20ml),
brine (20ml), dried and concentrated "in vacuo". The crude product was purified by flash
chromatography (eluting with CH-EA 70:30) to give the title compound as a white foam
(0.5¢). T.Lc. CH- EA (1:1), R=0.36.- |

Intermediate 44

Amino-1-(2.2-dimethylethoxycarbonylmethyl)-2 4-dioxo-5-phenyl-2.3,4.5-

- letrahydro-1H-1,5-benzodiazepine _
A solution of the intermediate 43 (0.354g) in a mixture of ethanol (10ml) and ethyl
icetate (2ml) was stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCO,
(0.183g), at 23°, for 3h, then more 5% Pd/CaCO, (0.183g) was added and the reaction
stired for 15h. The catalyst was filtered off on a pad of celite, washing with

dichloromethane (9ml) and methanol (5ml) and the organic layer was concentrated "in
Vacuo", The crude product was purified by flash chromatography (eluting with
DCM-methanol 96:4) to give the title compound as a white foam (0.33g).T l.c.
DCM-methanol (95:5), R=0.5.

Lte!mediate 45

s a e — R W &
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N-[ 2. 4- di oxo0-5-(2-fl uorophenyl)-1-(3-nethyl but-1-yl
tetrahydro 1H 1. 5- benzodi azepl n-3-yl]-N -(3-dinethyl

—”

m 1

di met hyl f ormam de (5m ) under a nltroger}‘ trmsphere
was heated to 160[err] for 2h, then cool¢d to roomte
with water (20m) and extracted with et hyl acetate (2x20m).
organi c extracts were dried, concentrated in vacuo and triturated W|th

252-3. T.I. JUpCNYIOULYL)=2.23CI0X0 : :
1593 and 153 ide '80% dis mmgilgﬁld(%?msﬁ&a 2&%1!?91:0 Js&&r&ldftﬁm
7.134 (t); 17dd);: 6.818 (t) 9 (dd): 6.455 (dd); 6.365

(d); 5.359 punml (D 60.4g)io DVIF)(50:81)7The reactioramixtyre was stiged for 30mig then (nj -
0.908 (d); ;olutlon oi’ 9).¥-d1methy1butyl methanesulfonate (0.575g) in DMF (3ml) was added. The
eaction mixture was stirred at 90° for 50 min, at 23° for 15h, at 90° for 2h and at 140° for
4Smin, then concentrated. The residue was diluted with water (30ml) and brine (20ml)
and extracted with ethyl acetate (150ml); the organic layer was washed with Water
(2x50mi) and brine (50ml), dried and concentrated "“in vacuo". The crude product was
purified by flash chromatography (eluting with CH-EA 1:1) to give the title compound as
awhite foam (0.4g). T.l.c. CH-EA (1:1), R=0.39.

[ntermediate 46

benzodiazepine
A solution of potassium tert-butoxide (0.146g) in THF (7ml), cooled to ~70°, was added

- dropwise to a solution of the intermediate 45 (0.4g) in THF (15ml), cooled to -70°, under
anitrogen atmosphere. The solution was stirred for 20 min at -70°, then a solution of
2,4,6-triisopropylbenzenesulphonyl azide (0.530g) in THF (7ml), previoi.xély cooled to
*10° and acetic acid (0.139ml) were added. The reaction mixture was allowed to stand at
23" and stirred for 18h, then ethyl acetate (75ml) was added and the solution was washed
with water (2x50ml) and brine (2x30ml), dried and concentrated "in vacuo”. The crude
Product was purified by flash chromatography (eluting with CH-EA 30:70) to give the
lile compound as a white foam (0.338g). T.l.c. CH-EA (1:1), R=0.73.

lLterrnediate 47

@Qdiazegine

Asolution of the intermediate 46 (0.298g) in a mixture of ethanol (18ml) and ethyl
“etate (7ml) was stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCO,
(0'185g), at 23°, for 1.5 h, then more 5% Pd/CaCO, (0.180g) was added and the reaction



55 EXAMPLE 5

N-[1-(3.3-Di et hyl but - 1- yI) 2. 4-di oxo-5-(2-fl uorophe
t et rahydro- 1H 1. 5- benzodi azepi n-3-yl ] -N - (3- net hyl
3- Met hyl nercaptoaniline (0.19mM) was added to a sol
intermediate 9 (0.3g) in dry di rrethylforg%m de (5m )} L
at nosphere. The solution was heated to 160[err] for J5h
tenperature, diluted with water and extracted with
The conbi ned organic extracts were dried, concentraté

Db, 8P B O e e Bl i t#“ﬁﬂ%%ﬁ@%m‘é’%gﬁ? %?b“’& T
and 1643 ( rﬂc")a the %%ﬁxo(liyéﬁhwasmoicen’trhteﬂlm vatud't 'ﬂxe Bﬁxdé Ili)'oduizt %s purified(by) ;

7.04-6.90 ( 6.83 (bs); 6.29 (d);_5.34 (d); (m; (m; 2.44 (s);
1.50 (m; O. @ matggm,lm_@hgmg with DCM-methanol 90 10) to give the tltle title compound as a

{\I-e'E rlaglidfou gﬁé?&/alglb € ds&%nlrgfeb){?ﬂé%ﬁi“%w% @)&Eaﬁsrélﬁ) n(2)) ghéelnil- urea

room
>m ).

|termediate 48

hgnzodiazgpine
To a solution of the intermediate 47 (0.3g) in dichloromethane (20ml), a 1.93M solution

of COCL, in toluene (10ml) was added. The reaction mixture was stirred for 5h at 23°,

then concentrated "in vacuo” at 50° for 3h to obtain the title compound as a white foam
(0.370g). IR: 2218 (N=C=0); 1693, 1668 (C=0), (C=C) cm™;

Intermediate 49
1:(3,3-Dimethylbutyl)-2.4-dioxo-5-phenyl-3-phenyloxycarbonylamino-2.3.4 5-
{strahydro-1H-1,5-benzodiazepine .

To a solution of the intermediate 47 (1g) in dichloromethane (50ml), pyridine (0.46mi)
and phenylchloroformate (0.7ml) were added. The .reaction mixture was stirred for 30min
4 23°, then washed with a 1% solution of hydrochloric acid (20ml), a 5% solution of
sodium hydrogen carbonate (20ml), water (20ml), brine (20ml), dried and concentrated
"in vacuo", The crude product was tritured with acetonitrile (10ml) to obtain the title
fompound as a white powder (1.2g). T.1.c. CH-EA (1:1) R~0.8.

Q.termediate 50

etrahydro-1H-1.5-benzodiazepine

To a solution of the intermediate 53 (0.1g) in dichloromethane (10ml), pyridine (0.03ml)
d phenylchloroformate (0.01ml) were added. The reaction mixture was stirred for 2h at
', then diluted with dichloromgthane (30ml), washed with a saturated solution of
Mmonium chloride (30ml) and brine (40ml), dried and concentrated "in vacuo". The
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Triethylam ne (0.43m ) and 3-di net hyl am noani |l i ne di hydrochl oride (0.324Q)
were added to a solution of the internmediate 9 (0.3g) in dry

di met hyl f ormam de (5m ) under a nitrogen atnosphere. The sol ution was
heated to 160[err] for 2h, then cooled to roomtenperature, diluted with
wat er and extracted with ethyl acetate (2x20m ). The conbi ned organic
extracts were dried, concentrated in vac3fo and triturated with acetonitrile
to give the title conpound as a white solid (0. 16g). Mp. 255-6. T.l.c.
CHEA (6:4), Rf 0.28. IR 3308 (NH), 1717 (C=0O, 1637 (C=0) cm1; 'H NWR
7.48-7.10 (m; 6.98 (dd); 6.81 (t); 6.66-6.56 (m; 6.46 (dd); 6.34 (d);
5.36 (d); 4.fde Jﬁra)lﬂctiivai(iri(tmited fitANCktBnitrile Kt Orill) ¢Bobtain the title compound as a

- Di net hyl - 2- hydr oxybut - 1-yf) - 2. 4- di 0xQ:5- (2-f1 uor ophenyl)

2.3.4.5-tet whi ei@~951@= #é&gg'gé@ilﬂ&?@n-- N - phenyl urea Phenyl

| socyanate (0.068m ) was added to a solution of the internediate 12 (0. 29)
in dry acetonitrile (5m) under a nitrogen atnosphere. The m xture was

Sodium hydride 80% dispersion in oil (0.15g) was added portionwise to a solution of the

compound (a) (0.8g) in DMF (20ml) previously cooled to 0°. The reaction was stirred for
15min at 0°, a solution of 2-(1-adamantyl)ethyl bromide (0.8g) in DMF (10ml) was added
dropwise, the mixture was stirred at 23° for 8h, then diluted with DMF (20ml) heated at
80° for 1h and allowed to stand at 23° for 2 days. ethyl acetate (200ml) was added and the
solution was washed with brine (3x100ml), dried and concentrated "in vacud". The crude
product was purified by flash chromatography (eluting with CH-EA 70:30) to give the
title compound as a white foam (0.45g). T l.c. CH-EA (1:1), R=0.42.

Intermediate 52

1-[2-(1-Adamantyl)ethyl]-3-azido-2 4-dioxo-5-phenyl-2.3.4.5-tetrahydro-1H-1,5-
benzodiazepine . '

A solution of potassium tert-butoxide (0.2g) in THF (10ml) was added dropwise to a
solution of the intermediate 51 (0.67g) in THF (20ml), cooled to ~70°, under a nitrogen
atmosphere. The mixture was stirred for 20 min at -70°, then a solution of 2,4,6-
triisopropylbenzenesulphdnyl azide (0.65g) in THF (10ml), previously cooled to -70° and
acetic acid (0.18ml) were added. The reaction mixture was allowed to stand at 23° and
stirred for 15h, then EA (150ml) was added and the solution was washed with a 5%
Solution of sodium hydrogen carbonate (80ml) and brine (100ml), dried and concentrated
"in vacuo”. The crude product was purified by flash chromatography (eluting with

CH-EA 90:10) to give the title compound as a white foam (0.71g). T.l.c. CH-EA (1:1),
R=0.68.

ht_ennediate 53
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56 concentrated in vacuo and the residue triturated with
givet he title conpound as a white solid (0.29). Mp. 248-
(1: 1), Rf 0.60 and 0.58. IR 3308 (NH), 1709 and 1670 (
(CC) cm1l;, "HNWR :7.66 (d); 7.46-7.06 (m; 7.02-6.9 (
6.62 (d); 5.412 (d); and 5.402 (d); 4.492_(bd); 4.303 (b
3.95-3.85 (m; 3.613 (bt); 3.48 (bs); 2. 63 (bs); 2.504 fb
EXAMPLE 7B
N-[ 1- (3. 3-bi met hyl - 2- hydr oxybut - 1- yI) 2. 4-di 0X0- 5- (2-f1 uor ophenyt)
2345tetrah dr o- 1H 1. . - I A\ o- tereorrer n
Phenyl i socydsnetoC8MATD 2ethyll-3-amigo-2edrdioxo-5-pheny AesteliE

13a (0.299g) ShiN-epffat ONi tri I e (5rr1) under a nltrogen at m)sphere The

m xture was g‘&%‘r‘l"éﬁ@_t‘a 23[err] for 20h, concentrated in vacuo and the

resi due trit wursalutidn of the inkemhédite 612m&ﬂlgpngthaﬁolt(aenﬂ)lmdethybchﬂSmsl) wanhi t e

solid (0.29 Mp 6[err] (dec). T.I.
( g)snrred under ydroéen, at1 atm m presence of 5% Pd/Ca&% ](2) 7g) at 23° for 3h The

catalyst was filtered off on a pad of celite, washing with methanol (50ml) and the organic

layer was concentrated "in vacuo". The crude product was purified by flash
chromatography (eluting with DCM-methanol 90:10) to give the title compound as a
white foam (0.5g). T.1.c. DCM- methanol (90:10), R=0.62.

Intermediate 54

1-(2,3-Dimethyl)butyl-2 4-dioxo-5-phenyl-2.3.4, 5-tetrahydro-1H-1,5- benzodiazepine
Sodium hydride 80% dispersion in oil (0.06g) was added portionwise to a solution of the
compound (a) (0.38g) in DMF (10ml). The reaction was stirred at 23° for 1h, then

' 2,3-dimethylbutyl methanesulfonate (0.32g) was added. The mixture was stirred at 23°for
15h, then water (70ml) was added and the solution was extracted with ethyl acetate
(2x50ml)and the combined organic layer were washed with brine (2x50ml), dried and
concentrated "in vacuo”. The crude product was purified by flash chromatography
(eluting with CH- EA 80:20) to give the title compound as a white foam (0.23g). T.Lc.
CH-EA (1:1), R=0.4. | |

Intermediate 55

benzodiazepine

A solution of potassium tert-butoxide (0.121g) in THF (10ml) was added to a solution of
the intermediate 54 (0.33g) in THF (20ml), cooled to -70°, under a nitrogen atmosphere.
The mixture was stirred for 30 min at -70°, then a solution of 2,4,6-

triisopropylbenzenesulphonyl azide (0.349g) in THF (IOnil), previously cooled to -705

and, after 20 min, acetic acid (0.06ml) were added. The reaction mixture was allowed to
Stand at 23° and stirred for 24h, ethyl acetate (50ml) was added and the solution washed
With a 5% solution of sodium hydrogen carbonate (2x50mi) and brine (2x50ml), dried and -
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13352, 3282 and 3253 (NH and OH), 1705 and 1680 (C=0), 1630 and 1599 (C=C)
cm1; 'HNR :7.905 (dd); 7,38-7.24 (m); 7.24-7.1 (rr)-; Z 05 (hs): 6. 98-6.85

€m; 6.80 (bs): 5.395 (d); 4.513 (bd); 3.936 (bs); 4 BERLASEENT SAEET §bs):
0.924 (s). EXAMPLE 7C

N-[1- (3. 3- Di et hyl - 2- hydr oxybut - 1-yl ) - 2.9 di oxo- 5- ( 3- iﬁém g E
2.3.4.5-tetrahydro-1H 1. 5- benzodi azepin-3 -yl]-N -plgegyl té.
1) Phenyl isocyanate (0. 12nm) was added to a susp¢nsian _of fhe
internediate 13b (0.33g) in dry acetonitrile (5m) gnder a nltrogen

at mosphere. ;[&atraieat"umcws Theichidraduct Aas pLlifiddby
solid was heg

with dieth ether to give thetitle co ite
solid (o 27 tmg\/wph(m}ﬁ/’s %29 tomqt?-ex_ﬂemugmaﬁ)aw e a llgﬁaaéggs (NH
and , 1718‘ E&E)Gée 1601 (C=C) cml; "HHNWR 7.86 (d); 7.4-7.12
(m; 02- f}s( (d) 5.414 (d); 4. 312 (t); 3.931 (d); 3.454 (bs);
2.560 (bs) 0.919 (s). EXAWPLE 8

L

reoner

e

Intermediate 56

benzodiazepine
A solution of the intermediate 55 (0. 19g) in ethanol (ISml) and ethyl acetate (3ml) was

stirred under hydrogen, at 1 atm., in presence of 5% Pd/CaCO, (0.18g), at 23°, for 4h.
The catalyst was filtered off on a pad of celite, washed with ethyl acetate and the organic
layer was concentrated "in vacuo”. The crude product was purified by flash _
chromatography (eluting with EA-methanol 90:10) to give the title compound as a white_
foam (0.95g). T.l.c. EA-methanol (90:10), R=0.55.

Intermediate 57

1-Bugl-z,4-dioxo-5-phenyl-2,3,4,S-tetrahydro-1H—1,5-benzodiaiepine

Sodium hydride 80% dispersion in oil (0.031g) was added portionwise to a solution of the
compound (a) (0.3g) in DMF (18ml) at 0°, under a nitrogen atmosphere. The reaction
was allowed to stand at 23° for 30 min, then a solution of 1-bromobutane (0.154ml) in
DMF (3ml) was added dropwise. The mixture was stirred at 23° for 2h, then water (30mi)
was added and the solution was extracted with ethyl acetate (2x60ml) and the combined
organic layer were dried and concentrated "in vacuo". The crude product was purified by
flash chromatography (eluting with CH-EA 60:40) to give the title compound as a white
foam (0.057g). T.L.c. CH-EA (70:30), R=0.53.

Intermediate 58

3-Azido-1-butyl-2 4-dioxo-5-phenyl-2 3.4 5-tetrahydro-1H-1,5- benzodiazepine

A solution of potassium tert-butoxide (0.0418g) in THF (2ml) was added to a solution of
the intermediate 57 (0.104g) in THF (2ml), cooled to -70°, under a nitrogen atmosphere.
The mixture was stirred for 30 min at -70°, then a solution of 2,4,6- '



57 N-(1.3-Dinethyl but-1-yl)-2, 4-di oxo-5-phenyl -2. 3. 4. 5-tetrahydro-

1H 1. 5- benzodi azepi n-3-yl ] - N - phenyl urea phenyl isocyanate (0.1nl) was
added to a solution of the internediate 16 (0.22g) in dry acetonitrile
(10m ) under a nitrogen atnosphere. The mi xture was stirred at 23[err] for
1lh, concentrated in vacuo to give an oilsmhich was purifiéed by flash .
chromat ography (eluting with CH EA 80:28 to give a crude sanple which was
triturated with 1/1 m xture of petroleun/ethyl ether ( 30 mM) to give the-
title conpound ( 0 12 g). T.l.c. CHEA(1:1), R 0.53. IR :3370 (NH), 1701

and 1670 (C=0, 51 and ,1601 K 7.24 .
(m; 7 24 7 mils@f? engenssulphonyl g’éca%@sf%g&} in Eﬁgggﬁlﬂéj ﬁ%‘é'z%%g %&L - 7g)gl( d):
4.576 4%%% q&x aoléﬂ))wera added] Thé feaktiord midurt. vdéh(ahl))wed xsamg at 23° )
1435(d) Oﬂé 0. 882 (d) 0. 873 (d osm Nglg .
N-[ 7- Chl oro"asﬁmzﬂlfor(%hlls,étby tap¢ (Aml)addey and tion with a 5%

wlution of sodium hydrogen carbonate (10ml), brine (10ml), dried and concentrated "i

cuo". The crude product was purified by flash chromatography (eluting with CH-EA
§0:20) to give the title compound as a white foam (0.043g). T.l.c. CH-EA (60:40),

jntermediate 59
;.&mino-l-bugzl-2,4~dioxo—5-phenyl-2,3,4, 5-tetrahydro-1H-1.5- benzodiazepine
A solution of the intermediate 58 (0.217g) in ethanol (4ml) and ethyl acetate (10ml) was

ﬁirred under hydrogen, at 1 atm., in presence of 5% Pdl'Ca.CO3 (0.18g), at 23°, for 10h.
The catalyst was filtered off on a pad of celite, washed with ethyl acetate (3xSml) and

 dhanol (3x5ml) and the organic layer was concentrated “in vacuo". The crude product
was purified by flash chromatography (eluting with EA-methanol 90:10) to give the fitle
tompound as a white foam (0.094g). T.1.c. EA-methanol (95:5), R=0.25.

Itermediate 60 _

14-Dioxo-5-phenyl-1-(3-methyl-2-0x0 )bugl-2,3,4,5-teﬁahydro-lH- 1.5-benzodiazepine
Sodium hydride 80% dispersion in oil (0.4g) was added portionwise to a solution of the
“mpound (a) (2g) in DMF (50mi), previously cooled to 0 C. The reaction Was stirred for
1S min at 0°, then a solution of 1-bromo-3-methyl-2-oxobutane (2.6g) in DMF (10ml)

¥ added dropwise, the mixture was stirred at 0 C for 45 min, ethyl acetate (450ml)
Wded and the solution washed with brine (4x100ml), dried and concentrated "in vacuo”.
The crude product was purified by flash chromatography (eluting with CH-EA 1:1) to

Bve the title compound as a white foam (2.3g). T.L.c. CH-EA (1:1), R=0.19.

w
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tetrahydro- 1H 1.5-benzodiazepin-3-vl]-N -phenylurea P e_:yl |socyanate (0.

acetonitrile (9m) under a nitrogen atnosphere. The m >
0 for 2h, filtered and the solid trituraged with petrofeum
et her (2/2n1) at O[err]C, filtered off, shed with 1/
et her/ et hyl ether (10 M ) to give the title corrpound as a
(0.17g). T.l.c. CHEA(1:1), Rf 0.59. IR :33 12 (NH). 1713 and 1684

1639 and 1605 (C=C 1, "HNWR :7. 45-
(d): 5 42 (qu)spl(usoggpf g&}sswﬂ m-hyw’@eé@(lﬁfg) in T @%Ré%gﬁ) ad‘%d?ggp“" %"n?
(3" et hy1 b RORAEAERESR 8405 h P Gofhf bt ol 70’ under & nitrogen
ﬁneg r ahydr gdja{cfi,i;og, &r&@hﬁ@fikﬁﬁep?a@tstﬁrgd ﬂ‘otrwbmganﬂoirtbaz gh@ﬁt}q’n oEdpanate (0.1
was added to a_solutign o e inter
acet oni t ri | edifoprepyibenzraesulphonyl azdan( Oaﬁsfmgsﬂh ?lé‘ﬁg e&‘%ﬂ%c%gy& i rred at

o

]9 E)rer Ir ] hT of éndg‘m%w&’ EO ?ﬁ? [vg%rgémi@é. HeE riRTioR diRdrenss Aloweditd Gtandat 23 unidnued
| girred for 15h, ethyl acetate (400ml) added and the solution was washed with brine
(3x100ml), dried and concentrated "in vacuo”. The crude product was purified by flash
chromatography (eluting with CH-EA 1:1) to give the title compound as a foam. T.1.c.

CH-EA (1:1), R=0.51.

[ntermediate 62

3. Amino-2.4-dioxo-1-(3-methyl-2-oxo)butyl-5-phenyl-2,3.4,5-tetrahydro-1H-1,5-
benzodiazepine

A solution of the intermediate 61 (0.85g) in ethanol (35ml) was stirred under hydrogen, at

1 atm., in presence of 5% Pd/CaCO; (1g), at 23°, for 2h. The catalyst was filtered off on a .
pad of celite, washing with ethanol (30ml) and the organic layer was concentrated "in

vacuo". The crude product was purified by flash chromatography (eluting with
. DCM-methanol 90:10) to give the title compound as a white foam (0.5g). T.L.c.
DCM-ethanol (95:5), R=0.56.

Intermediate 63

benzodiazepin-3-y1]-N'-phenylurea
Phenyl isocyanate (0.2ml) was added to a solution of the intermediate 62 (0.43g) in dry
aetonitrile (15ml) under a nitrogen atmosphere. The mixture was stirred at 23° for 1h and

the formed precipitate filtered washing with acetonitrile (30ml) to give the title compound
% a white solid (0.37g). T.l.c. CH-EA (1:1), R=0.27.

I“\teﬂnediate 64




-

58 off, washed with 3/1 m xture petrol eum ether/ethyl e
give the title conpound as a white solid (0.22g). T.1.c
0.63. IR :33 10 (NH), 1717,1668 and 1641 (C=O, cm1;

7.32(t); 7.25-7.16 (m; 7.1 4 (m; 7.03 (m: 6.92 (d);

4.52(m; 3.62(m; 1.60- 1.40 (m); 0.89(d)40 0.87(d). EXA
N-[ 7. 8-di chl oro-2. 4- Di oxo- 1-( 3-net hyl but - 1-yl ) - 5- phenyl - 4. 3
tetrahydro-1H 1. 5- benzodi azepi n-3-yl ] - N - phenyl urea Phenyl
(0.09n) was added to a solution of the intermediate 30 (O

acetonitril m&?smaspuﬁdﬁrm%u'('dGﬂggﬂwétéaaéd)fbei Solutidiofd, 41 ure was stl rred
at 0 for 20mn, then evaporated t ryeness and the resultl ng_solid solid

triturated vdmm-j_—pllenyl-z 3 4 ,5-tetrahydro-1H-1,5-benzodiazepine (0.40g) in dry DMF (15ml).

The reaction mixture was cooled at 0° and stirred for 15 min, 1-bromo-3-methyl-butane
(0.23ml) in dry DMF (4ml) was added and stirring continued for 2h. The reaction mixture
was then diluted with water (100ml), extracted with ethyl acetate (3x100ml), washed with
brine (2x50ml), dried and concentrated in vacuo to give an oil (0.75g) which was
purified by flash chromatography (eluting with CH-EA 60:40) to give the title compound
as a white solid (0.44g). T.l.c. CH-EA (1:1), Rf. 0.36

Intermediate 65

benzodiazepine
A solution of the intermediate 64 (0.397g ) in dry THF (7ml) was added to.potassium -

tert-butoxide (0.154g) in dry THF (6ml) cooled at -78°. The reaction mixture was stirred
for 30min, then a cooled (- 78°) solution of 2,4,6 -triisopropyl-benzenesuiphonylazide
(0.49g) in dry THF (7ml) was aﬂded . After 5 min glacial acetic acid (0.07ml ) was added
and the solution was éllowed to warm at 23° and stirred for 24 h. The reaction mixture
was diluted with ethyl acetate (40ml) and washed with water (20ml) saturated sodium

" hydrogen carbonate solution (20ml) and brine (20ml). The combined organic extracts.
were dried and concentrated in vacuo to give an oil (0.7g). Purification by flash
chromatography (eluting with CH-EA 60:40) gave the title compound as a white solid
(0.25g) T.Lc. CH- EA (60;40), Rf 0.3. |

Intermediate 66

benzodiazepine
3% Pd/CaCO3 (0.61g) was added to a solution of intermediate 65 (1.21g) in ethyl acetate
- -(60ml) and ethanol (60ml) and the reaction mixture was hydrogenated at 1 atm for 3h and

30 min. The catalyst was filtered off and the solvent evaporated in vacuo to give the title

fompound as a pale yellow foam (1.14g). T.l.c. DCM-methanol (95:5) , Rf 0.55.



Coe

m xture petrol eum et her/ethyl ether ('10n1) at O[érr]

of f, washed with 1/1 m xture petrol eum et her/ et hyl et Mhowy _;*:r-)a-sts&..g_ ve
the title conpound as a white solid (0.15g). T.l.c. ¢ {E I R
:3375 (NH), 1711, 1684 and 1655 (C=O), 1 599, 1547 9 .51

.31

(s); 7.46-7.32(m); 7.28- 7.14 (m; 7.05 (s3j 7.06-7.
(d); 4.50m); 3.56(m; 1.60-1.40 (m; 089(d3 :
N-[ 2. 4- Di oxo- 8- Fl uoro--1-(3-nmethyl but- 1 -yl)-5-phenyl - : -
tetrahydro-1H 1. 5-benzodi azepi n-3 -yl ]-N -phenyl ur ea isocyanat
(0.1m) was added to a solution of the internediate 35 (0.2g) T ITthy= _
acetonitrile (2.5m ) under a nitrogen atnosphere. The mxture was stirred
at O[err] forin gtetgjen di ethyl ether (5 m) was added and stirring
continued for_ 1h., . : igh 1/1
M xture petr o6& i PAF2E ) . [oaldmsound as a
white solid ({ ) : : JR 3312(NH)

1718, 1670( C=0 ) ' .44-7.36 (m); 7.32(t);

(7n;30 7.10(m; T&uﬁ&nﬁdﬁte(ﬁﬁ(z%g)ﬂ(sdc)lyecﬁm&ﬁtétﬁ)daoﬁtaﬁe(mtrd)ﬁ) 62(m; 1.60-1.40

(1S)~(+)-10-camphorsulphonic acid was added. The resulting salt (5b) was crystallized
out from the cool solution by dropwise addition of cyclohexane; the precipitate was
filtered off and washed with cold cyclohexane to give a (+)/(-) 3/97 mixture of
diastereomeric salt (1.11g) and mother liquors. Recrystallization (twice ) from
2-propanol afforded the pure title compound (0.49g). IR : 2750-2600 (NH3), 1736
,1713, 1700 (C=0) cm-1; 'H-NMR : 9.0-7.4 (m); 7.5 (d): 7.45-7.2 (m);.7.18 (t); 6.97
(d); 5.05 (s); 4.58 (m); 3.68 (m); 3.20 (m) 2.72 (m); 2.42 (m); 2.22 (m); 2.0 (m) ;1.2 (m);
1.0-0.7(m).

-

Intermediate 68

tetrahydro-1H-1.5-benzodiazepine

Intermediate 67 (0.47g) was suspended in ethyl acetate and washed with 5% ammonia

solution (2x20 mi) and brine (2x20 ml).The organic layer was dried and concentrated in
vacuo to give the title compound as a white foam (0.27g). T.l.c. DCM-methanol (9 5:5),
Rf0.55. [alpha] =-114. IR : 3377 (NH2), 1705- 1670 (C=C), 1593 cm-1; IH-NMR
11.5- 7.1(m); 6.95 (dd); 4.55(m), 4.23 (s); 3.7 (m); 1.8(m); 1.64- 1.4(m) ; 0:92(d); 0.89
. . :

Intermediate 69

L’anodiazegine (1R)~(-)-10-camphorsulphonic salt

The mother liquors obtained after-the initial precipitation of intermediate 67 were

®vaporated to dryness to give a solid (2.19g). The residue was taken up in ethyl acetate

’.30ml), extracted with a 5% ammonia solution (20ml) and washed with brine (20ml), the



0.90(d); 0.87(d). 59 EXAMPLE 13

N-[ 2. 4- Di oxo- 5- phenyl - (2- phenyl et hyl ) - 2. 3. 4. 5 t et rahydr o-
benzodi azepi n-3-yl ] - N -phenyl urea phenyl isocyanate (0.1
solution of the internediate 38 (0.3g) in dry acetonitril
ni trogen atnosphere. The m xture was stirred at 23[err] figg. 1
was added and the forned precipitate was43tirred for 45 nin a
precipitate was filtered, washed with diethyl ether (25m) -to gl ve the
title conpound as a white solid (0.27g). T.l.c. CHEA (1: 1) =0.45. IR
3310 (NH), 1707, 1678 (C=0O; 1643, 1603, 1556 (CO cm; H—NIVR: 7.428
(dd), 7.36- argaﬁc(ayyrdﬁedzandkva‘zorg@mvmxmema(mrdus(h@@ (d), 5.361 (d),

4.78-4.66 ( Hl{)-(.?}-l%gcamlﬁ\oréutigﬁomc e m(erﬂyl acetate ( 6ml) was added to the solution of
the residue (1g) in ethyl acetate ( 5Sml ) and the resulting solution was stirred at 0° for 2h
‘The obtained precipitate was filtered off, washed with ethyl acetate (20ml) and dried to
give the title compound (0.97g). 1H-NMR : 9.0-7.2(m); 7.5 (d): 7.45-7.2 (m); 7.18 (t),
6.97 (d); 5.04 (s); 4.6 (m); 3.68 ( m); 3.20 (m); 2.70 (m); 2.42 (m), 2.22 (m); 2.0 -1.8(m)
- 1.7-1.2 (m); 1.0-0.7(m).

Intermediate 70

benzodiazepine -
Intermediate 69 (0. 95g) was suspended in ethyl acetate (130 ml), washed with a 5%

ammonia solution (70mi) and stirred at 23° for 10 min.The orgamc layer was separated
washed with brine (3x70ml) dried and concentrated in vacuo to give the crude
compound. Purification by flash chromatography (eluting with acetone-methanol 9:1)

* gave the title compound as a white foam (0.51g). [alpha],,; IR : 3375 (NH), 1715-
1661(C=C), 1591 cm-1; lH-NMR :7.5- 7.1(m); 6.95 (dd); 4.6-4.5(m), 4.24 (s); 3.8-3
.65(m); 1.8(m); 1.62-1.4(m) ; 0.92(d); 0.8% (d).

Intermediate 71

tetrahydro-1H-1.5-benzodiazepine, (1R)-( -.)-lo-camghorsulfonate _
A hot solution of (1R)-(-)-10-camphorsulfonic acid (1.685g) in ethyl acetate (15ml) was -

added, dropwise over 30', to a solution of the intermediate 3 (3.0g) in ethyl acetate (7ml)
previously heated to 90 to under a nitrogen atmosphere. The resulting solution was
heated to 90 for 10, then concentrated in vacuo. The residue triturated with
EE-petroleum gave a (+)/(-) 50/50 mixture of diastereomeric salt (4.65g).

Recrystallization from 2-propanol gave the title compound (0.9g). M.p.216-7.
lalpha]D=+67.8.



EXAMPLE 14 N-[1-(1- Adamantyl ) net hyl - 2. 4-di oxo-5
-phenyl -2. 3. 4. 5-tetrahydro-1H 1.5-benzodiazepi n-3-yl]-N FTerwl
i socyanate (0.039m ) was added to a solution of the interfmé®iFaags
in dry acetonitrile (7m) under a nitrogen atnosphere. T}

stirred for 1.5 hrs and the fornmed precipitate was filt
acetonitrile (3m) to give the title conp®lind as a whitg
T.1.c. CHEA (1:1), Rr=0.23. IR 3294 (NH), 1717, 1705, J16
(GO cm; "H NWR 7.5-6.96 (m), 7.08 (bs), 6.50 (d),

3.37 (d), 1.84 (m, 1.6-1.3 (m. EXAMPLE 15
N-[1- (2. Z-DMQ_&HQXI 1 ycar bonyl met hyl )
t et rahydr o- D= - azepif-a3-y| 1 -N
(0. 0011 ) - A7 24 54 L

acetoni tril eg-1Gbenzbdidedpie nNi t rogen at nosphere. The mixture was stirred at

23[err] for 2h, dichloronmethane (30m ) was added, and {he organi.c Iayeé was
washed wit h Intermediate 70 (0.85g) was dissolved in a 5% ammonia solution (50ml) and extracte

with ethyl acetate (2x40ml). The combined organic extracts were washed with brine
(60ml), dried and concentrated in vacuo to give the title compound as a white foam
(0.5g) . M.p. 125-6°.

- T.l.c. DCM-methanol (30:1), Rf 0.38. {alpha]D=+115.2.

Intermediate 73 _ _
2-(Adamant-2-yl)amino-diphenylamine . . -

Sodium borohydride (1.873g) was added portionwise to a mixture of
2-aminodiphenylamine 1 (0.61g), sodium acetate trihydrate (1.36g) and 2-adamantanone:
(0.5g) in acetic acid (2.1ml), water (8ml) and ethanol (6.5ml) cooled to O: The reaction
mixture was stirred at 23 for 1h, then diluted with ethyl.acetate (100ml). The organic
layer was washed with water (30ml), a 10% solution of sodium hydroxide (2x25ml),
water (30ml) and brine (20ml), dried and concentrated in vacuo to yield a residue which
was taken up in DCM and the unreacted solid 2-adamantanone was removed by filtration.
The filtrate was concentrated in vacuo and purified by flash chromatography (eluting with

CH-EA 95:5) to give the title compound as a yellow solid (0.185g).
T.lc. CH-EA (90:10), Rf 0. 73.

Intermediate 74

benzodiazepine
The intermediate 73 (0.96g) and 2-phenylhydrazonomalonyldichloride (0.89g) were each

taken up in THF (10ml) and dropped in a flask containing THF (50ml) maintained at 0
under a nitrogen atmosphere. After complete addition the solution was allowed to warm

to room temperature and then heated to 50 for 3h. The reaction mixture was concentrated



(2x10m ), dried and concentrated "in vacuo". The crude pﬁg r|f|ed
by flash chromatography (eluting wth DCMrrethanoI 98: ) 4~ IR
conpound as a 60 white solid (0.232g). T.I. DCM
RF=0.8. IR 3431, 3395 (NH), 1745, 1684 (C—O) cm
7.1 (bs), 6.5 (d), 5.45 (d), 4.61 (dd), 1.40 (s).
N-[ 1- (3. 3- Di et hyl but yl ) - 2. 4- di oxo- 5- pherf#t - 2. 3. 4. 5-t
5-benzodi azepi n- 3-yt] - N - phenyl urea Phenyl isocyana 0.0
to a solution of the internediate 47 (0.190g) in dry acet oni

under a nitrogen atnosphere. The m xture was stirred at 23kerr] for Th
the formed prypeduoi teagise amsils whichveas pusified by flosh shromatography (ehetingawith) (o

give the tit1e COMIH A Aot Snpllidled £yerbdPiis G7se. OFEA (1 D).

Rf=0.57. IR
r1c. CH-EA ( 80:20), Rf0.60.

termediate 75

| 5-benzodiazepine . _
A suspension of the intermediate 74 (0.745g) in glacial acetic acid (10ml) was added to a

mixture of zinc dust (0.956) in glacial acetic acid (5ml), cooled to 0. The mixture was
sirred at 23 for 3h, then diluted with water (100ml) and decanted from zinc. Solid
sodium carbonate was added until pH=9 and the mixture extracted with ethyl acetate
(3x100ml). The combined organic extracts were dried and concentrated in vacuo . The
residue was triturated with ethyl acetate to give the title compound as a white solid
{0.51g). M.p. 231-3° (dec). T.l.c. DCM-methanol (90:10), Rf 0.61.

Intermediate 76

benzodiazepine

Phosgene in toluene (1.93M solution, 10ml) was added to a solution of the intermediate -

75 (0.285g ) in dichloromethane (10ml); the resulting solution was stirred at 23 for 4h,
then concentrated in vacuo at 50 for 2.5h to give the title compound as a white foam

(0.29g).

R : 2220 (N=C), 1697 and 1676 (C=0) cm;

H-NMR : 7.50-7.15 (m); 7.05-6.95(m); 4.7 (s); 4.55 (m); 3.05 (m); 2.35 (m); 1.95-1.1
(m).

ltermediate 77

X2 2-cyclopentyl-ethyl )-ar;'lin'o-2'ﬂuoro-dighenylamine

Sodium bor_gh_ydride (17.86g) was added portionwise to a mixture of
2‘amino-2'-ﬂuoro.-diphe:nylatmine (6.47g), sodium acetate trihydrate (4.24g) and



e

1745, 1668 (C=0) 1599 (C=C) cm 'H NWR 7.48-7.26 (m), 7.26-7.14 (m,
7.04-6.96 (m, 6.523 (d), 5.352 (d), 4.511-4.409 (m, 1.467 (t), 0.915 (s).
EXAMPLE 17 N-[ 2. 4-Di oxo- 1-(2- hydroxy- 3- et hyl butyl ) -5-phenyl - 2. 3. 4. 5-
tetrahydro-1H 1. 5- benzodi azepi n-3-yl]-N -phenylurea To a sol ution of
internediate 63 (0. 12g) in nmethanol (20rds) and water (3m ), sodium boro
hydride (1.59) was added portionw se at O[err], nmaintaining the pHat .7-7.5
by adding a | M solution of hydrochloric acid. During the reaction, further
met hanol was added. The reaction mxture was stirred for 1 hr, then

concentrated i o Jr. then
(3x70m ), drqs'dgﬁéx‘%g%(t)érﬁégggfgﬁ% %ﬁé%?ﬁgk@@jﬁ@ ?rauémdact Wg@:f%lr )

di ssol ved i r};odlledztdng)b 'Hlerreact(dimu’)ct uredwas sticeg iat 23@forvihiand 38imus), dhem

10m t t d whi t 0
(1:1) R =onidneseaie GFRIT g pradio Gy v vahet yid ‘f%égmfﬁ)sf %0 ot
HNWR - 7.6-8 ed 48d49 d45@c odd
3 80 (dd) . 45(,5@5? gi‘f}odn&m gdx%gi(%e (50:%@,0:{:{(1% nr;n% (Q&nlgbdﬂ d ggfémﬁate nnZx wodd)
to yield a residue which was p urified by flash chromatography (eluting with CH—E o:1)

1o give the title compound as a yellow oil (3.35g). T.L.c. CH- EA (9:1),Rf 0.78

Intermediate 78

tetrahydro-1H-1.5-benzodiazepine
The intermediate 77 (3.30g) and 2-phenylhydrazonomalonyldichloride (3.25g) were each

takeni up in THF (25ml) and dropped in a flask cont_aining THE (150ml) maintained at Oo .

under a nitrogen atmosphere. After complete addition the solution was allowed to war m
to 23°C; the reaction mixture was then heated to 55° for 3h and concentrate;l in vacuo .
The residue was taken up in cyclohexane/EA 7/3 ( 40 ml ); the precipitate was filtered off

~ and washed with cyclohexane to give the title compound as a yellow solid (3.75g). T.l.c.
CH-EA (1:1), Rf0.71. '

Intermediate 79

1H-1,5-benzodiazepine
To a suspension of Zinc dust (4.70g) cooled to 0°, intermediate 78 (3.70g) in glacial

acetic acid (50ml) was added. The mixture was stirred at 23° for 5h, then, diluted with .
water (250ml) and decanted from the zinc. Solid sodium carbonate was added until Ph 9,
then EA( 300ml) was added and the organic extracts were dried and concentrated in

Vacuo to give a residue which was purified by flash chromatography (eluting with CH-EA .
L:1) then with DCM/methanol 9:1 to give the title compound (2.55g) as a white foam.

T.lc. DCM-methanol (90:10), Rf0.63. |
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EXAMPLE 18 N-[I-(3. 3-Di net hyl butyl)-2. 4-di oxo-5-phenyl -2. 3. 4. 5-tetrahydr o-
| H 1.5-benzodi azepin-3-yl]-N -(3-trifluoromet hoxyphenyl)urea 61 A

sol ution of 3-trifluoronethoxyphenyl anine (0.047g) and internedi ate 48
(0.100g) in dichloronethane (5m) were stirred for 20h at 23[err] under a
ni trogen atnosphere, then concentrated "iJy vacuo". The crude product was
triturated with acetonitrile (2m) to obtain the title conpound as a white
solid (0.067g). T.l.c. CHEA (60:40), R =0.57. IR 3317 (NH), 1717, 1650
(CO; 1609, 1558 (CC cm; "HNW 7.53 (bs), 7.46 (dd), 7.45-7.30 (m,

7.30-7.18 (n), 7 7.00 (dd), 6.88 6. 77 6.66 (d), 5.35 (d),
4.44 (m, g%s!ﬁ#é-igb@ 1.42 En)) 0.91 (g;n) EXAlvPL(Em)lg (@ (@

| 5-benzodiazepine

phosgene in toluene (1.93M solution, 25ml) was added to a solution of the intermediate

79 (0.734g ) in dry dichloromethane (60ml); the resulting solution was stirred at 23° for
sh, then concentrated in vacuo at 50° for 3h to give the title compound as a white solid.
T.l.c. DCM-methanol (90:10), Rf 0.63.

Intermediate 81

A e e .

To a solution of 2-aminodiphenylamine (3.06g) in toluene (100ml) -
5-norbornene-2-carboxaldehyde (2ml) was added and the mixture was refluxed undera
nitrogen atmosphere, in the presence of 4A molecular sieves, for 6 hrs. The solution was
decanted from the sieves and the solvent was evaporated. The residue was dissolved in
methanol (100ml) and sodium borohydride (5.70g) was added portionwise. The mixture
was stirred at 23° for 12 hr., diluted with ethyl acetate (100ml), washed with a 10%
potassium carbonate solution (2x100ml) and brine (100ml), then dried and concentrated
in -vacuo . -The crude material was purified by flash chromatography ( eluting with CH-EA

95:5) to give the title compound (0.92g) as a yellow glass. T.lL.c. CH-EA (95:5), R, 0.56.

Intermediate 82

tetrahydro-1H-1,5-benzodiazepine )
Intermediate 81 (0.85g) and 2-phenylhydrazonomalonyldichloride (0.87g) were each

taken up in dry THF (40ml) and dropped into a flask containing THF (10ml). The mixture

Wwas refluxed, under nitrogen, for 2 hrs, then it was diluted with ethyl acetate (50ml) and
Washed with a 5% sodium bicarbonate solution (50ml) and brine (50ml). The organic

layer was dried, concentrated in vacuo and purified by flash chromatography (eluting with

CH-EA 9:1) to give the title compound (1.27g)asa yellow foam. M.p. 149-151°, T l.c.

(CH-EA 8:2) Rf0.34.
) REPLACEMENT BF
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N-[ 1- (3. 3-Di net hyl buty) - 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5-t et rahydro-1H
1. 5-benzodi azepi n-3-yl]-N -(3-cyanophenyl )urea A sol ution of

3- cyanophenyl anmi ne (0.118g) and internmediate 48 (0.339g) in dichloronethane
(10m ) were stirred for 5h at 23 under a nitrogen atnosphere, then
concentrated "in vacuo". The crude-produgy was triturated with acetonitrile
(8m), filtered and vvashed wth acetonltrlle (3m) to obtain the title
conpound as a white solid (0.216g). T.l.c. CHEA (1:1), Rf=0.55. IR 3319
(NH), 2230 (C=N), 1711, 1647 (C=O; cm' ; "HNWR 7.91 (bs), 7.52-7.30 (m,
7.30-7.12 ( rermed ke §51d), 6.88 (d), 5.34 (d), 4.52-4.38 (m, 3.80- 3.68
(m, 1.51 (®, 0. S) . EXAI\/PLEZO .

N-[ 1- (3. 3- Diygrningt BB H-beptede-iyk 2 SXO-2P8IAIr 0- 1H-

1. 5- benzodi azepi n- 3- |
i.nt er medi at € A-' 2AEILL A ¥, 3- nethylthi ophenyl ani ne
(0.218ni ) ﬁﬁ?%"éﬂdé&&q .*F]cﬁ’ﬁhdﬂ ottthé ﬁlté@?ﬂ%dﬁié 87 @Udiin glaciak acetic
120[err], u Era hit ogen atnosphere. Ethyl acetate (50 om) added and the
sol uti on waskid 20k HT heemixture 3wad Stitred at 23° for 12 hrs, then it was filtered through a pad

of celite. The filtrate was concentrated in vacuo; the residue was taken up in ethyl acetate
(70ml) and washed with a 10% sodium hydroxide solution (2x50ml) and brine (2x50ml),

then dried and concentrated in vacuo. Purification by flash chromatography (eluting with

EA- MeOH 9:1) afforded the title compound (0.26g) s a light yellow foam. Tlc.
(EA-MeOH 9:1), R, 0.37.

Intermediate 84

. 2.3.4.5-tetrahydro-1H-1,5-benzodiazepine _
The intermediate 82 (0.506g), suspended in methanol (20ml), was hydrogenated at 1

atmosphere, in the presence of 5% Pd/C (0.271g) and concentrated hydrochloric acid -
(1.6ml), for 7h. Then, the Mre was filtered through a pad of celite and the solvents
were evaporated. The residue was taken up in ethyl acetate (100ml) and washed with a
5% sodium hydroxide solution (2x100ml) and brine (100ml); the organic layer-was dried,
concentrated in vacuo and purified by flash chromatography (eluting with EA—MeOH 9:1)

[ty

to give thé title compound (0.31g) as a white foam. Rt P Lg“,. ;'“» :-,; , %m}.vg,

H

‘Tlc. (EA-MeOH 9:1) R,0.55, | |
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Intermediate 85

2-[Bicyclo[2.2.1]-2-heptyl]amino-diphenylamine

A mixture of 2-aminodiphenylamine.(5.0g), 2-norbornanone (3.0g) and molecular sieves

in dry toluene (200ml) was heated to 120° for 6h. The mixture was allowed to cool to
room temperature, filtered and the solution concentrated in vacuo. The residue was
dissolved in ethanol (200ml), then sodium borohydride (3.0g) was added portionwise.

The resulting mixture was stirred at 23° for 30 min, diluted with water (150ml) and



AS
triturated Wth acetonitrile (4nl) to obtain the titlefcy e
solid (0.115¢g). T.l.c. CHEA (1:1), R =0.62. IR 3300

1641 (C=0O; 1607 (C=C) cm 'H-NVR 7.48- 7.10 (m), 7.(QR-6T€ . ),
6.30 (d), 5.30 (d), 4.46 (m, 3.70 (M, 24¢4 (s), 1.448 =~
EXAMPLE 21 _
N-{1- (3. 3-Di et hyl butyl)-2. 4-di oxo- 5- phenyl-2. 3. 4. 5-tetrahydro- 1H
1. 5- benzodi azepi n-3-yl ]-N -(3-N. N-di net hyl am nophenyl )urea To a sol ution of
t he intermed] i ; SHghni washed with brine (2x200ml),

N, N- di met hy|%ﬁ?ﬁ8ﬁ%‘ﬁ%@ﬁ?ﬁ°§%ﬂ?%‘é‘%§ a8 (%Fﬁefﬁas) ashed with rine (2x200ml)
(0.118m ) wedried andl eoncantdated én vasuottd en oitiwdtich waspurifiedibyflagh ehromatogsaphy

120[err], u ”@ﬁ{inga w?thté}?-%?{b:% %’SRQ the title compound as a yellow oil (3.5g). T.l.c. CH-EA

(9:1), RE0.74.

ntermediate 86

Intermediate 50

H -1.5-benzodiazepine _ _
The intermediate 85 (3.77g) and the 2- phenythydrazonomalonyldichloride (3.98g)- were
each taken up in THF (70ml) and dropped into a flask containing THF (60ml) under a
nitrogen atmosphere. After complete addition the solution was heated to 50° for 1h. The
solution was concentrated in vacuo to an oil which was purified by flash chromatography
(eluting with CH-EA 8:2) to give the title compound as a yellow solid- (6.0g).
M.p.110-111° T.Lc. CH-EA (7:3), Rf 0.72.and 0.66. |

benzodiazepine _
Zinc dust (3.26g) was added to a solution of the intermediate 86 (3.0g) in glacial acetic

acid (30ml). The mixture was stirred at 23° for 4h, then decanted from zinc. The solution

was basified until pH=9 using 10% sodium hydroxide solution and extracted with ethyl
acetate (2x100ml). The combined organic extracts were washed with brine (1$Om1), dried
and concentrated in vacuo to a residue which was triturated with diethyl ether to give the

title compound as a white solid (1.34g). M.p. 172-3°. T.L.c. EA-MeOH (95:5), Rf0.3.

Intermediate 88

2:(2-Adamantylmethyl)amino-diphenylamine

A solution of sodium acetate trihydrate (6.45g) and acetic acid (Sml) in water was added
‘0 a mixture of 2-adamantanecarboxaldehyde (2.6g) and 2-aminodiphenylamine 1 (2.84g)
in ethanol (130ml). Then sodium borohydride (5.97g) was added portionwise. The



Et hyl aceate (50m ) added and the sol ution washed with water (2x25m ) and
brine (25m ), dried and concentrated "in vacuo". The _

purified by flash chronmat ography (eluting with CH EA
triturated with a m xture of ethyl acetate and petrol
the title conpound as a white solid (0.076): T.l.c.
IR 3500 (NH), 1794, 1707, 1666 (C=0); 1607 (C=C) cm}
(m, 6.99 (dd), 6.82 (t), 6.60 (m, 6.46 (m, 6.53 (s)
(d), 4.47 (m, 3.69 (M, 2.94 (s), 2.93 (s), 1.47 (m
N - [ 1 2- ( 1- Aqasuhing yhixtardiwhs stitred-ad |269<ﬁ>r5hpthenylllatad Svith. 15

L DR T P M SRR e Vo 7
N, N-di met hyl Zmoﬁpgﬁ%m%eﬂﬂrﬁwjfﬂ%&w% o Pesidte O fRH v@dg‘iiauhﬁé&tﬁ]ﬁisﬁm ne

(0.1 M) wer and the reaction mxture was stirred for

120[ err], undrionatographyge givet the title eompourtdasia yetlewatild2(15g) Il&dGHdEAr(EZDhe
sol ution washed with a saturated sol ution of ammoni um chloride (50m ) and
bri ne (3x50mRf0-8% i ed and concentrated "in vacuo". The

Intermediate 89

1H-1,5-benzodiazepine
A solution of 2-phenylhydrazonomalonyldichloride (1.78g) in THF (50ml) was added to a

solution of the intermediate 88 (2.0g) in THF (50ml) under a nitrogen atmosphere.The
resultihg solution was heated to 50° for 1h., then concentrated in vacuo to a residue
which was purified by flash chromatography (eluting with CH-EA 9:1) to give the title
compound_as a yellow solid (1.95g). M.p.135- 6%(dec) T.l.c. CH-EA (8:2), Rf 0.48.

Intermediate 90

benzodiazepine .
Zinc dust (1.84g) was added to a solution of the intermediate 89 (1.9g) in glacial acetic

acid (20ml). The mixture was stirred at 23C for 2h, then decanted from zinc. The solution
was basified until pH=9 using 10% sodium hydroxide solution and extracted with ethyl
acetate (2x80ml). The combined organic extracts were washed with brine (100ml), dried
and concentrated in vacuo to a residue which was purified by flash chromatography
(eluting in gradient from CH-EA 1:1 to EA) to give the title compound as a yellow solid
(0.95g). M.p. 209-210°. T.L.c. EA-MeOH (20:1), RF0.38.

Intermediate 91

3-Fluoro-N-(4-Fluorophenyl) 2-nitro aniline .

A mixture of 2,4-difluoronitrobenzene (5.5ml),4-fluoro aniline (14.2ml) and sodium

Carbonate (5.3g) was heated at 180° for 3h. The reaction mixture was cooled to room



crude product was triturated with acetonitrile (10m ) to obtain the title
conpound as a white solid (0.030g). T.l.c. CHEA (1:1), R=0.37. IR 3373
(NH), 1707, 1682, 1660 (C=0O; 1595 1580 (C=C) cm'; "HHNWR 7.45-6.35 (m,
7.34-7.26 (M, 7.22- 7.15 (m, 7.116 (t), 06 978 (dd), 6.740 (bs), 6.563
(dd), 6.44 (dd), 6.4 18 (d), 5.314 (d), 29523- 4. 420 (m, 3.721-3.621 (m,
2.911 (s), 1.936 (bs), 1.672 (bg), 1.500 (d), 1.332 (t). EXAWPLE 23 63
N-[1 (2. 3- Dinethyl)butyl 2. 4- di oxo- 5- phenyl -2. 3. 4, 5-tetrahydro- 1H

Lo a Sol i1 3%5 st e iR A DCRE "veote iy FE/POREE i COTDIDERATeT,
Oferr], undg d%b?itétﬂ@ﬁlieﬁbﬁ@z‘ﬁﬁ%rg@ve tﬁ@%rﬂaekbufpeumzaag)omdhmwaﬁeﬂ bﬂ '23

and stir red t hen petrol eum et her was added and the forned
precipitate ﬂasischromatography with CH-EA 4/1 to give the title compound as an orange solid

(12.35g).M.p. 115-6° T.L.c. CH-EA (10:1), Rf 0.52.

Intermediate 92

4-Fluoro N'-f4-fluorophenyl]-1,2-benzendiamine

A solution of potassium carbonate (8.292g ) and sodium hydrosulfite (6.964 g) in water
(200 ml) was added to a suspension of the intermediate 91 (2.502g ) in 95% ethanol
(350ml). The mixture was stirred at 23° for 1h, the reaction mixture was acidified to
pH=3.5 with conc. hydrochloric acid and concentrated in vacuo to half volume. A 10%
solution of sodium hydroxide was added until pH=10 and the solution wasrextracted with
eihyl acetﬁte (200ml). The combined organic extracts were washed with brine (200ml),
dried and concentrated in vacuo to give the crude compound (2.93 g) which was
purified by flash chromatography using CH-EA 3/2 as eluent to give the title compound
as a brown oil (1.64 g). M.p.83- 84°. T.lc. CH-EA (2:1), Rf0.35.

Intermediate 93

W@M benzendiamine

To a solution of 1-adamantanecarboxaldehyde (1.223g) and intermediate 92 (1.64g) in -
ethanol (50ml) a buffer prepared with sodium acetate trihydrate (3.04 g) and glacial acetic
acid (004ml) in water (25ml) was added and the mixture was stirred at 23° .

A further amount of ethanol (15ml) was added to get a clear solution and sodium
borohydride (2.8g) was added portionwise. The mixture was stirred at 23° for 20h, and
then diluted with ethyl acetate (30ml). The combined organic extracts were washed with
potassium carbonate (30ml) with brine.(3 Oml), dried and concentrated in vacuo to give a
red oil (3.102 g) which was purified by flash chromatography (eluting with CH-EA 15:1
to give the title compound as an orange oil (0.854g) . T.l.c. CH-EA (9:1), Rf0.59.




stirred for 4h, filtered and washed with petrol eum ether. The precipitate
was triturated with a m xture petroleum ether/diethyl ether (1:1; 10m)
for 1 hr and filtered to give the title conpound as a white solid (0.08g).
T.l.c. CHEA (1: 1), R=0.49. IR 3300 (NH), 1707, 1641 (C=0O; 1558, 1541
(GO cm; H NW 7.46-7.10 (m, 6.9 (m,516.4 (m, 5.32 (d), 5.29 (d),
4.61 (dd), 4.48 (dd), 3.60 (dd), 3.42 (dd), 1.8 (m, 1.4 (m, 0.86 (d),
0.80 (d), 0.77 (d), 0.75 (d), 0;73 (d), 0.70 (d). EXAVPLE 24

N-[ 1- Butyl - 2. 4- di oxo- 5- phenyl -2. 3. 4. 5-tetrahydro-| H 1. 5-

benzodi azepi éne{gciatglgz;phenyl urea Phenyl isocyante (0.04m ) was added to a.
sol ution of t N errredl ate 59 (0 099) in dry acetonltrlle £10n1) at 23,
under a nitr ogaan : Huopps5-£4 phegyl) s thyd

di chl or onet hane om adq d t e so.I ution vvashed W|th wat er (50m),
purified by f i (eluting with DCM, to give the
title conpou ] dasmammmm(e 0.565g ) Were
0.65. IR 34r3‘1£1il ?ﬁeﬁnéﬁ‘%t%?ﬁi 85@ g?Qnd &wPheIgh(déEzC) I—I-NIVRSt 7. 4- )7 00
(M, 6.66 (bshch@k&pug ih)THE (mmla)md dropped in 3 ﬂskxoota;nmg THF (30ml) maintained

under a nitrogen atmosphere. After complete addition the solution was heated to 70C for

3h. The solution was diluted with EA (100ml), washed with 5% sodium hydrogen
carbonate solution (100ml) and brine (100ml) , dried and concentrated in vacuo to a red
foam (1.268 g), which was purified by flash chromatography (eluting with CH-EA 3:1)
to give the title compound as a yellow foam (0.562g). T.l.c. CH-EA (3:1), Rf 0.46.

Intermediate 95

tetrahydro-1H-1,5-benzodiazepine _
Zinc dust ( 0.673g) was added to a solution of the intermediate 94 (0.557g) in glacial

acetic acid (20ml). The mixture was stirred at 23C for 6h,filtered and evaporated to
dryness; the residue was dissolved in water (80mt), the solution was basified with solid
sodium hydroxide until ph=9, extracted with with EA (100ml). The combined organic
extracts were washed with brine (2X 30ml), dried and concentrated in vacuo to givel a
yellow foam (0.547g) which was purified by flash chromatography (eluting with EA-
Methanol 9 /1 to give the title compound as a white solid (0.322g) M.p. 232-3°. T.lc.
EA-methanol (9:1), RF0.56. |

Intermediate 96

N-1-(Adamantane-1-methyl)-3-amino-5-phenyl-2.3 4, 5-tetrah 'dro-lH-l S-
benzodiazepine, (IR)-(-)-10-camphorsulphonate _

A solution of (IR)-(-)-10-camphorsulphonic acid (13.2g) in acetonitrile (103 Sml) was

added dropwise to a solution of intermediate 41 (33g) in acetonitile (1089ml) and the

stirred mixture was left overnight at room temperature. The precipitate was filtered and
REALATEWENT SHiET
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1.53 (m, 1.3 (m, 0.88 (t). EXAWPLE 25

N-[ 2. 4- Di oxo-5- phenyl - 1- (3-nmet hyl but-1-yl)-2.3.4.5-tetrfa
i.5-

to

J
rile (fﬁ“}"iﬁm

benzodi azepi n- 3-yl ] - N - phenyl urea Phenyl isocyanat
a solution of internediate 66 (0.206g) in dry acetofi
a nitrogen atnosphere. The m xture was s$2rred at 23 fprjl 0\3 1799
di chl or onet hane was added until conplete dissolution o he precipi
The organic |ayer was separated, washed wth brine (3420ni

ate

concentrated in vacuo to give 64 the crude conpoun whi ch was
purified by,ishesvithateonitdler(@pm) e(th}e huétauag[soml) land)ﬁbﬂrdemmaﬂmlr givegi ve
the title conpound as a white _solid Og‘g)l gﬁ? 3_8(95(95 5),
Rf 0.87. 1Rftegdningigyacquathe mm& Z&H@)ﬂ W'ftﬁ%’héln 5

Intermediate 97 .

tetrahydro-1H-1,5-benzodiazepine ]
A suspension of intermediate 96 (6.05g) in ethyl acetate (395ml) was mixed with 5% .

aqueous ammonia (395ml) for 5 min, and the organic layer separated. The aqueous layer
was washed with ethyl acetate (395ml) and then the ethyl acetate phase separated. The
combined organic extracts were dried and the solvent evaporated to give the title

compound as a white foam ( 4.1g). T.l.c. EA-methanol (95.5), Rf 0.33 [alpha], = +31.

Intermediate 98

Bromo 3-methylbutane (0.38ml) was added to a-solution of the 5-fluoro
N'-phenyl-1,2-benzendiamine (0.645 g) and sodium iodide (0.476g) in dimethylformamide
(25ml) under a nitrogen atmosphere. The solution was stirred at 120° for 10h, then cooled -
‘to room temperature, diluted with water (30ml) and extracted with ethyl ether (2x25mi).
The combined organic extracts were washed with brine (30ml), dried and concentrated in
vacuo to give a red oil, which was purified by flash chromé.tography (eluting with CH-EA
9:1) to give the title compound as a brown oil (0.467g) . T.l.c. CH-EA (2:1), Rf0.78.

Intermediate 99

2.4-Dioxo-7-flucro-1-(3-methylbut-1-yi)-5-phenyl-
3-phenylhydrazono-2,3.4,5-tetrahydro- 1H-1.5-benzodiazepine. :
Tl_le intermediate 98 (0.454 g) and the phenylhydrazonomalonyldichloride (0.49g) were

tach taken up in THF (15ml) and dropped in a flask containing THF (15ml) maintained
Under a nitrogen atmosphere. After complete addition the solution was heated to 70° for -
lh. The solution was diluted with EA (20ml), washed with 5% sodium hydrogen

Carbonate solution (20ml) and brine (20ml), dried and concentrated in vacuo to an oil,



(C—C) cml1, 1H-NWR :7.44-7.16 (m; 7.00 (m,; 6.4(m; 5. ; red. B

(mM; 1.6-1.4 (m; 0.89 (d); 0.86(d). EXAMPLE 26 REPLACEMERY "3HeE?

(#)-N-[ 2. 4- Di oxo- 5- phenyl - 1- (3- et hyl but - 1-yl )-2. 3. 4. 5- fefjr ahydr o-

1H 1. 5- benzodi azepi n-3-yl ] - N - phenyl urea Phenyl isocyangt¢ (B3IMAR99%s

added to a solution of intermediate 70 (O. 51329) in dry ageffonitrile (20nf)
~under a mtrogen at nosphere. The m xture was stirred at-23[err] for 1h,thén

the precipitate was filtered off and washed wi th acetoni _and

O e B et o ST e bbb b e A MBS

d 1601 Cc=C 7 5 5.34(d
Zn53(n) (3 6232‘ &"dﬁsi-llléw?ff# (01565@ 1&'? 9%31;31}8461)15%%& 27 ( )
()-N-[2.4-D oxo-5-(2-fluorophenyl)1-(3-nethyl but-1-yl)-2.3

.4.5-tetrahydro-1
1 5- benzodi aml—-&ﬂ%—% ON - 13- (N. N- di net hyl am no) phenyl Aur ea

)

penzodiazepine
Zinc dust ( 0.822g) was added to a solution of the intermediate 99-(0.559g) in glacial

acetic acid (20ml). The mixture was stirred at 23° for 2h, then diluted with 10% solution
of sodium hydroxide until pH=9 and the mixture extracted with ethyl acetate (2x30ml).
The combined organic extracts were washed with brine (30ml), dried and concentrated in
vacuo to give a brown oil (0.529g) which was purified by flash chromatography (eluting
with CH-Methanol 19 /1 to give the title compound as a yellow foam (0.523 g). M.p.
125-6C. T.l.c. EA-methanol (19:1), Rf 0.45.

EXAMPLE 1

. 1,5-benzodiazepin-3-yl}-N'-phenylurea
Phenyl isocyanate (0.136ml) was added to a solution of the intermediate 3 (0.4g) in dry
acetonitrile (10ml) under a nitrogen atmosphere.The mixture was stirred at 23° for 1h,
filtered and the solid washed with diethyl ether to give the title compound as a white
solid (0.45g). . M.p. 254-50. T.lLc. CH-EA(1:1), Rf0.65. IR :3450 (NH), 1707 and
1670 (C=0), 1601 and 1533 (C=C) cm- 1; 'H-NMR :7.459 (dd); 7.4-7.1 (m); 7.03 (m);
6.989 (dd); 6.933 (bs); 6.353 (d); 5.366 (d); 4.457 (im); 3.70 (m); 1.6-1.4 (m); 0.902 (d);

0.888 (d).

-2,3.4.5- tetrahydro-1H-

1.5-benzodiazepin-3-yl]-N'-phenylurea

'_ Phenyl isocyanate (0.106ml) was added to a solution of the intermediate 6 (0.3g) in

dry acetonitrile (Sml) under a nitrogen atmosphere. The mixture was stirred at 23° for



3- (N, N-Di et hyl am no) phenyl isocyanate) (0.257g) was added to a sol ution of
the internediate 72 (0.47g) in dry acetonitrile (10m ) under a nitrogen

at nosphere. The reaction mxture was stirred at 23[err] for 1h and the
formed precipitate was filtered to give the title conpound as a white solid
(0.58g) in enantioneric ratio (+)/(-)= 93%1 A sanple was purified by HPLC
to give the pure title conpound. M p. 3. T.1.c. CHEA (1:1), Rt 0.50.

[ al pha] D=+109.6. IR (nujol): 3420 (NH) 1717, 1701, 1690 and 1649 (C=0O, 1616
and 1560 (C=C) cm; 1HNWR 7.45 (dd); 7.42-7.28 (m; 7.25-7.1 (m; 6.98

( dd) 6. 82 f‘lé’) ﬁ]éé}g(goa{lﬁ 'ﬁe soq‘igl%-&%;hgg%w h6d1 ‘ﬁgo ?éé, to%%s tﬁedﬁtle éo nd.as@ ( n')

3.80-3.60 ( 65 EXAMPLE 28

N-[ 1- ( Adanmepite solid) (QZ?g)dlMJpOZ‘!S}-%e’hj/b -CHEA (B3),eRf @:ﬁ?dﬂb-ﬂﬂ@ {(NEDbenzodi aze

PIn-3-YI1= 18,1668 and 1639 (C=0), 1601 and 1556 (C=C) cm-1; 'H-NMR :7.45 (dd); 7.4-7.10
(m); 7.06-6.97 (m); 6.414 (d); 5.362 (d); 4.476-4.373 (m); 3.757-3.656 (m); 1.503 (m);
0.924 ().

tetrahydro-1H-1.5-benzodiazepin-3-yl]-N'-(3- methvimercapto)phenylurea
3-Methylmercaptoaniline (0.065ml) was added to a solution of the intermediate 7 (0.2g)

in dichloromethane (10ml) under a nitrogen atmosphere. The splutipn was stirred at 23°

for 3h, then concentrated in vacuo and triturated with acetonitrile to give the title
compound as a white solid (0.132g). M.p. 246-7°. T.Lc. CH-EA (1:1), Rf0.58. IR:
1711,1691,1680 and 1670 (C=0), 1595 (C=C) cm-1; 'H-NMR :7.46 (dd); 7.4-7.3 (m);
7.26-7.10 (m); 7.04-6.9 (m); 6.82- 6.76 (bm); 6.257 (d); 5.333 (d); 4.46 (m); 3.700 (m);
2.436 (s); 1.6-1.4 (m); 0.906 (d); 0.886 (d).

tetrahydro-1H-1,5-benzodiazepin-3-yl}-N'-(3-dimethylamino)phenylurea
Triethylamine (0.32ml) and 3-d1methylarmnoamlme dihydrochloride (0.24g) were added

to a suspension of the intermediate 8 (0.22g) in dry dimethylformamide (5ml) under a
nitrogen atmosphere. The resulting mixture was heated to 160° for 2h, then cooled to
room temperature, diluted with water (20ml) and extracted with ethyl acetate (2x20ml).
The combined organic extracts were dried, concentrated in vacuo and triturated with
acetonitrile to give the title compound as a white solid (0.12g). M.p. 252-3°. T.l.c.
CH-EA (1:1), Rf0.5. IR: 3312 (NH), 1707,1676 and 1639 (C=0), 1593 and 1558

C=C) cm-1; 'H-NMR :7.45 (dd); 7.41-7.28 (m); 7.25-7.1 (m); 7.134 (t); 6.981 (dd);
6.818 (t); 6.634 (bs); 6.599 (dd); 6.455 (dd); 6.365 (d); 5.359 (d); 4.509-4.409 (m), 3.741
~3.645 (m); 2.918 (s); 1.6-1.42 (m); 0.908 (d); 0.896 (d).
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- N-[3-(N. N-di met hyl am nophenvl )] urea Triethylam ne (0.065m ) and

3-di net hyl am noani | i ne di hydrochl oride (0.049g) were added to a sol ution of
the internmediate 76 (0.1g) in dichloromethane (5m ) under a nitrogen

at nosphere. The solution was stirred at 23 for 3h, then concentrated in
vacuo and purified by flash chromatograpt®y (eluting with CHEA 1: 1) to
give the title conpound (0.052g) as a white solid. T.l.c. DCM nethanol
(95:0.5), Rf 0.72. IR 3300 (NH), 1713 and 1676 (C=0), 1637 and 1610 (C=C)
cm 1; IHNWR 7.4-7.1 (m); 6.99 (m; 6.80 (t); 6.62 (m; 6.56 (dd); 6.45
(dd); 6.31 (d); 5.31 (d); 4.52 (m; 2.92 (m; 2.32 (mM; 2.0-1.1 (nm. -
EXAMPLE 29

N ( 2- cyclopm%l) 2. 4-di oxo-5-(2-fluorophenyl)-2.3.4.5-tetrahydro- 1H

1.5- benzodlmF pi S-DimethlyibulN1 -DE BMdidk LS (PIRaBMphemOLcams-e (0. 044m ) was
added to a outlono t elnterrrE|ate 0154g) in acetonltrlle(5m)
under a ni t tetrahydeor Hidohbenzodiapepim3 i }iNR(3nanethyl ptodphepdpeear | for 1h; the

dis
»? Etea![ Egdt ,S»? :3' ethy Ismercapttoanﬁgle 8ol e hdted b 2 soqut?&l tt)f thb ?ntém?edmte 9 8.9g%hVve

dry dimethylformamide (Sml) under a nitrogen atmosphere. The solution was heated to

160° for 5h, then cooled to room temperature, diluted with water and extracted with ethyl

acetate (2x20ml). The combined organic extracts were dried, concentrated in vacuo and

triturated with acetonitrile to give the title compound as a white solid (0.08g). M.p.
249-50°. T.lc. CH-EA (7:3), Rf0.33. IR :3308 (NH), 1707,1676 and 1643 (C=0),
1607 (C=C) cm-1; 'H-NMR : 7.48-7.30 (m); 7.28-7.10 (m); 7.04-6.90 (m); 6.83 (bs);
6.29 (d); 5.34 (d); 4.41 (m); 3.71 (m); 2.44 (s); 1.50 (m); 0.93 (s).

. Triethylamine (0.43mi) and 3-dimethylaminoaniline dihydrochloride (0.324g) were added
to a solution of the intermediate 9 (0.3g) in dfy dimethylformamide (5ml) under a nitrogen
atmosphere. The solution was heated to 160° for 2h, then cooled to room temperature,
diluted with water and extracted with ethyl acetate (2x20ml). The combined organic
extracts were dried, concentrated in vacuo and trituratéd with acetonitrile to give the title
compound as a white solid (0.16g). M.p. 255-6°. T.l.c. CH-EA (6:4), Rf 0.28. IR :3308
(NH), 1717 (C=0), 1637 (C=C) cm-1; 'H-NMR : 7.48-7.10 (m); 6.98 (dd); 6.81 (t);
6.66-6.56 (m); 6.46 (dd); 6.34 (d); 5.36 (d); 4.41 (m); 3.70 (m);
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) ; |
2.3.4,5-tetrahydro-1H-1,5-benzodiazepin-3-yl]-N'-phenylurea

Phenyl isocyanate (0.068ml) was added to a solution of the intermediate 12 (0.2g) in dry

acetonitrile (5ml) under a nitrogen atmosphere. The mixture was stirred at 23° for 20h,




conmpound (0.163g) as a white solid. M 255-257 T.l.c.CHEA (1:1), Rf 0.58
. IR 3400 (NH), 1718 and 1650 (C=O, 1600 (C=C) cm1; 1HNM 7.46 (dd);
7.4-7.1(m); 7.0( t); 6.98 (d); 6.52 (d);5.38 (d); 4.44(m; 3.66 (M;
1.84-1.40 (m; 1.20-1.00 (n). EXAMPLE 30

N-[ 1-(2-cycl opentyl -ethyl)-2. 4-di oxo-5-(386f! uorophenyl)-2. 3. 4.
5-tetrahydro- 1H 1.5- benzodi azepin-3-yl]-N -[4-

(di net hyl am no) phenyl Jurea Triethylam ne (0. 184m ) and

4- (di met hyl am no)aniline (0. 138g) were added to a solution of the

i nt er medi at gyndéhttAeliniGatuc and e dsidié eitaritddwitie diefifirtthertodgive vhettile ogen
atmosphere. The solution was stirred at 23§err] for 4%0)(5:%[1 g@'%ﬁ&g wth
di chl or oret pempound @sra Whitesalid L 22)d Mip: R4$u3t.eT-1eoBRFA (Fh).1 4 0-6% pd Pof- (
20m ), wat i SAd )y, hC AV AL 1A i .
concent rat odt 108 S0t P ghe 87 LG el dRg THOPIR) N HRRMC 7565
71.46-7.06 (m); 7.02-6.9 (m); 6.8-6.7 (bs); 6.62 (d); 5.412 (d); and 5.402 (d);, 4.492 (bd);
4303 (bm); 3.936 (d); 3.95-3.85 (m); 3.613 (bt); 3.48 (bs); 2.634 (bs); 2.504 (bs); 0.918

(s)-

EXAMPLE 7B
N-[1-(3,3-Dimethyl-2-hydroxybut-1-

2.3.4.5-tetrahydro-1H-1,5-benzodiazepin-3-yl]-N'-phenylurea (diastereomer I) .

Phenyl isocyanate (0.0984ml) was added to a suspension of the intermediatg 13a (0.29g)

in dry acetonitrile (Sml) under a nitrogen atmosphere. The mixture was stirred at- 23° for .
20h, concentrated in vacuo and the residue triturated with diethyl ether to give _the title
compound as a white solid (0.29g). M.p. 255-6° (dec). T.Lc. CH-EA (1:1), Rf0.6. IR

* :3352,3282 and 3253 (NH and OH), 1705 and 1680 (C=0), 1630 and 1599 (C=C) cm-1;
'H-NMR :7.905 (dd); 7,38-7.24 (m); 7.24-7.1 (m); 7.05 (bs); 6.98-6.85 (m) ; 6.80 (bs);
5.395 (d); 4.513 (bd); 3.936 (bs); 3.598 (bt); 2.521 (bs); 0.924 (s).

EXAMPLE 7C

2.3 4 5-tetrahydro-1H-1,5-benzodiazepin-3-yl]-N'-phenylurea (diastereomer II)

Phenyl isocyahate (0.12ml) was added to a suspension of the intermediate 13b (0.33g) in
dry acetonitrile (Sml) under a nitrogen atmosphere. The mixture was stirred at 23° for 3h,
fitered and the solid washed with diethyl ether to give the title compound a s a white
solid (0.27g). M.p. 204-5°. T.Lc. CH-EA (1:1), Rf 0.58. IR:3308 (NH and OH), 1718
and 1670 (C=0), 1601 (C=C) cm-1; 'H-NMR: 7.86 (d); 7.4-7.12 (m); 7.02-6.94 (m);
6.577 (d); 5.414 (d); 4.312 (t); 3.931 (d); 3.454 (bs); 2.560 (bs); 0.919 (s).

EXAMPLE 8
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by flash chromat ography (eluting with DCM net hanol 95:5) to give the title
compound (0.077g) as awhite solid. T.l.c. DCM nethanol (9:1), R0.81. IR
3304 (NH), 1718-1641 (C=0O), 1605-1549 (C=C) cm1; 1H NVR 7.46(dd);
7.40-7.10 (m; 6.98 (dd); 6.68 (d); 6.28 (bs); 6.07 (d); 5.32 ( d); 4.41
(m; 3.66 (mM; 2.91 (s); 1.84-1.00 (m. ESAMLE 31
N-[1-(Bicyclo[2.2.1]-5-hept ene-2-yl net hyl - 2. 4-di oxo- 5- phenyl -2. 3. 4. 5-tetrah
ydro- 1H 1.5-benzodi azepi n-3-yl]-N -phenyl urea Phenylisocyanate (0.026m )
was added to a solsutlon o{) t he |nterrred| ate 833(0 074)di n dry acetonitrile
methvibu g 4.3 RMAT

precipitate, ! fed with brine (20m), dried and

1 S-benzc it neny
concentrat ed Iphé?l yMia6cyan natd 1 deﬁa b SolbtibrbEte Mtbdedizé Iy (0.224)dh dI'}O
glvethetlt econPound 0.0 21g) as an off-white solid. Mp. 184-6

T.1.c. (CH Escetoniyilerfl Om)3mder Rn3gen gmgsphqrz 1’5he1mr@®fz@)stlrrsést92¥a°gglfgc_c:)
' NNR 7.5 Zon%exgttr:gtéd in’ vacugt%o)giveGanSo% \%)is?r was pgr% :) by Easﬁlclg'dr%atography
(eluting with CH-EA 80:20 to give a crude sample which was triturated with 1/1
mixture of petroleum/ethyl ether ( 30 ml) to give the title compound ( 0.12 g).. T.Lc.
CH-EA(1:1), Rf0.53. IR :3370 (NH), 1701 and 1670 (C=0), 1651 and 1601 (C=C)
em-1; 'H-NMR :7.44-7.35 (m); 7.34-7.24 (m); 7.24-7.15 (m); 6.982 (m); 6.538 (d);
6.529 (d); 5.328 (d); 5.321(d); 4.576 {m); 4.438(q); é.ll(m); 1.74-1.64(m);
- 1.64-1.44(m); 1.542 (d); 1.435(d); 0.886 (d); 0.882 (d); 0.873 (d); 0.827(d).
REPLACEVINT B ..ET
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]

tetrahydro-1H-1,5-benzodiazepin-3-yl]-N'-phenylurea
Phenyl! isocyanate (0.1ml) was added to a solution of the intermediate 20 (0.2g) in dry

acetonitrile (9ml) under a nitrogen atmosphere. The mixture was stirred at 0° for2h,
filtered and the solid triturated with petrol_eum ether/ethyl ether (2/2ml) at 0°C, filtered
off , washed with 1/1 mixture petroleum ether/ethyl ether (10 ml) to give the title
compound as a white solid (0.17g). T.l.c. CH-EA(1:1), Rf0.59. IR :3312 (NH), 1713
and 1684 (C=0), 1639 and 1605 (C=C) cm-1; 'H-NMR :7.45-7.00 (m); 7.10(m); 6.989
(dd); 6.97 (d); 6.42 (d); 5.31 (d); 4.51(m); 3.59(m); 1.58-1.46 (m) 1.46-1.38(m); 0.87
(d); 0.85(d).

EXAMPLE 10

tetrahydro-1H-1,5-benzodiazepin-3-yi]-N'-phenylurea

Phenyl isocyanate (0.1ml) was added to a solution of the intermediate 25 (0.2g) in dry

acetonitrile (4ml) under a nitrogen atmosphere. The mixture was stirred at 0° for 30min,

then petroleum ether was added and stirring was continued for 1h. the solid was filtered



6‘. 18-6.10 (m; 6.12-5.96 (n); 5.84 (m; 5.64-5.60 (m; 5.32 (d); 5.29
(d); 4.64 (m; 4.4-4.2 (m; 3. 3

0-
m; 3.45-3.30 (n); 2.80 (bs); 2.74 (bs);
2.6-0.60 (M. EXAWPLE 32

N-[1-(Bicyclo[2.2.1]-5-heptene-2-yl nethyl)-2. 4-di oxo-5-phenyl -2.3.4.5-tetra
hydro- 1H 1. 5-benzodi azepi n-3-yl|-N -(3-nisgrophenyl)-urea To a sol ution of
the internediate 83 (0.072g) in dry acetonitrile (10m)

3-ni trophenyl i socyanate (0.048g) was added and the m xture was stirred at
23[err], under nitrogen, for 1 h. The resulting precipitate was filtered,
washed with direlyavledaliies/1 miRfirépitedledrd eﬂie)’/@thgh&héﬂ %5 @rﬂqotwg%dhdﬁtl@“Zg)- :
Mp. 195-7 C. T.1.c. (CHEA T: 38 Rf0.24. IR 3300 (REQ; 171 C=0Q; 1651
(C=0); 1556 ¢amundias a whitersplid (8.22g). 6 TdZ. GH-EAEI:1R-REN.63 1Ry)3330 . 25 () ;

4.70-3.83 (M 71888 Ra 184t @<0), om-1; 'B-NMR :7.44-7.35 (m); 7.32(t); 7.25-7.16 (m); 7.1
4 (m); 7.03 (m); 6.92 (d); 6.41(d); 531 (d); 4.52(m); 3.62(m); 1.60- 1.40 (m); 0.89(d);
0.87(d). ‘

5.9
8 (

pora M Al

N-[7.8-dichloro-2.4-Dioxo-1-

tetrahydro-1H-1 5-benzodiazepin-3-yl]-N'-phenylurea _
Phenyl isocyanate (0.09ml) was added to a solution of the intermediate 30 (0.19g) in dry

EXAMPLE 11

acetonitrile (2.5ml) under a nitrogen atmosphere. The mixture was stirred.at 0° for
20min, then evaporated to dryeness and the resulting solid solid triturated with 1/1

" mixture petroleum ether/ethyl ether (10ml) at 0°C for 1h, filtered off, washed with 1/1
mixture petroleum ether/ethyl ether (15 ml ) to give the title compound as a white solid
(0.15g). T.lc. CH-EA(I':I), Rf0.6. IR :3375 (NH), 1711,1684 and 1655 (C=0), 1 599,
1547 9 C=C) cm-1; 'H-NMR :7.51 (s); 7.46-7.32(m); 7.28- 7.14 (m); 7.05 (s);
7.06-7.00 (m); 6.40 (d); 5.31 (d); 4.50m); 3.56(m); 1.60-1.40 (m); 0.89(d); 0.86(d).

EXAMPLE 12

tetrahydro-1H-1,5-benzodiazepin-3-yl]-N'-phenylurea
Phenyl isocyanate (0.1ml) was added to a solution of the intermediate 35 (0.2g) in dry

. acetonitrile (2.5ml) under a nitrogen atmosphere. The mixture was stirred at 0° for
30min, then diethyl ether (5 ml) was added and stirring continued for 1h. The resulting
solid was filtered off , washed with 1/1 mixture petroleum ether/ethyl ether (10ml ) to
give the title compound as a white solid (0.25g). T.Lc. CH-EA(I:1), Rf0.53. IR
:3312(NH), 1718,1670(C=0), 1639, 1605 ( C=C) cm-1; 'H-NMR :7.44-7.36 (m);
7.32(t); 7.30-7.10(m); 7.06-6.9 (m); 6.35(d); 5.33 (d); 4.52(m); 3.62(m); 1.60-1.40 (m);
0.90(d); 0.87(d).




67 EXAMPLE 33

N-[ 1- (Bi cycl o[ 2. 2. 2] - 2- hept yl net hyl ) - 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5-t et r ahydr o-
1H 1. 5- benzodi azepi n-3yl]-N -phenyl urea Phenylisocyanate (0.03m ) was
added to a solution of the internediate 84 (0.088g) in dry acetonitrile
(10nm ) and the mixture was stirred at 23[&Pr], under nitrogen, for 1 h. The
resulting preci.pitate was filtered, washed with diethyl ether and dried to
give the title conmpound (0.0858g) as a white solid. Mp. 255-6 . T.l.c.
(CHEA 7:3) Rf 0.29. IR 3400-3200 (NH ), 1711 and 1705 ( C=C); 1H NWMR
7.50-7.10 (mEXAMPLEAdE 6.38 (m),6.91 (bs), 6.42- 6.34 (n), 5.35-5.27(m,

4.714. 61 (dd)E 45 .|zg~ ﬁdg) e 4.|3‘8[é dtg_‘%:!g. g5g§q&%_! . h53mgﬁg)1% 37 (dd), 3.55

(dd), 2.3-0
1- 2- heptyl rretbg,\éba,age dataredl - 2. 3. 4. 5- tetrahydro 1H 1. 5-
benzodi azepi -N - -rret oxyphenyl urea To a solution of the

i nt er nedi at e PM}’K sogyssag Y0.ilml)dwas added tma solittien ¢fithaintermediate, 38 (§.3g)indry
scetonitrile (15ml) under a nitrogen atmosphere. The mixture was stirred at 23° for 1h,
EE (30ml) was added and the formed precipitate was stirred for 45 min at 0°. The
precipitate was filtered, washed with diethyl ether (25ml) to give the title compound as a
white solid (0.27g). T.Lc. CH-EA (1:1), R=0.45. IR: 3310 (NH), 1707, 1678 (C=0);
1643, 1603, 1556 (C=C) cm’'; 'H-NMR: 7.428 (dd), 7.36-7.27 (m), 7.27-7.12 (m),
7.07-6.94 (m), 6.484 (d), 5.361 (d), 4.78-4.66 (m), 3.98-3.86 (m), 2.927 (m).

" EXAMPLE 14 _
N-[1-(1-Adamantyl)methyl-2 4-dioxo-5-phenyl-2.3.4,5-tetrahydro-1H-
1,5-benzodiazepin-3-vi]-N'-phenylurea
Phenyl isocyanate (0.039mi) was added to a solution of the intermediate 41 (0.13g) in dry
acetonitrile (7ml) under a nitrogen atmosphere. The mixture was stirred for 1.5 hrs and
the formed precipitate was filtered washing with acetonitrile (3ml) to give the title
compound as a white solid (0.085g). T.IL.c. CH-EA (1:1), R=0.23. IR: 3294 (NH), 1717,
1705, 1680 (C=0); 1643 (C=C) cm™'; 'H- NMR: 7.5-6.96 (m), 7.08 (bs), 6.50 (d), 5.31
(d), 4.49 (d), 3.37 (d), 1.84 (m), 1.6-1.3 (m).

EXAMPLE 15

N-[1( 2.2-Dimethylethoxycarbonyimethyl )-2,4-dioxo-5-ghenyl-_2,3 4.5-
tetrahydro-1H-1,5-benzodiazepin-3-yl}-N'-phenylurea

Phenyl isocyanate (0.091ml) was added to a solution of the intermediate 44 (0.244g) in

dry acetonitrile (16ml) under a nitrogen atmosphere. The mixture was stirred at 23° for
2h, dichloromethane (30ml) was added and the organic layer was washed with brine
(2x10ml), dried and concentrated "in vacuo”. The crude product was purified by flash

chromatography (eluting with DCM-methanol 98:2), to give the title compound as a
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was stirred at 23 under nitrogen, for 1h. The resulting precipitate was
filtered, washed with diethyl ether and dried to give the title conpound
(0. 0858g) as a white solid. Mp. 255-6. T.L.c. (CHEA 7:3) Rf0.29. TR
3400- 3200(NH), 1711 and 1705 (C=C); '"H NM, 7.5-6.9(m; 6.75-6.69(m;
6.60-6.55(m); 6.44(nm); 5.31(m; 4.714.62(M; 4.49(dd) 4.38(dd); 3.75(s);
3.65(dd); 3. 59(dd) 3 56(dd); 3.38(dd); 2.25-0.6(n). Exanple 35

N-[1-[Bi cyclor[2 - 2- hepty] - 2. 4-di oxo- 5- phenyl - 2. 3. 4. 5-tetrahydro-1H 1.5

- b di P t ded
ense el PR R o Sp R a8t e
under a ni t riggeCa0yemtHel-NMR hp4m o8t M)e'f\a/a(ss)s Bisr(dy, .48 (d)34.61 (dd)f DAOI(s)h,

then filtered. The solid obtained was washed with diethyl ether and dried_
in"vacuo to give the title conpound as a white solid (0.12g). Mp.

267-8[err]. MEA(L 1), Rf 0.62. IR :3300 (NH), 1705, 1678 and 1645
(C=0), 1599 C=C) cm1; 'HNWR :7.46-7.12 (n); 7.026-6.94 (m:

6.423 (d); 6N- imeth 1{-8 4-diexc28 lohefl-2 #4 5-tetrahydid-1H-

1.5-benzodiazepin-3-yl]-N'-phenylurea
Phenyl isocyanate (0.067ml) was added to a solution of the intetmediate 47 (0.190g) in

dry acetonitrile (10ml) under a nitrogen atmosphere. The mixture was stirred at 23° for 1h
and the formed precipitate was filtered washing with acetonitrile (3ml), to give the title . -
compound as a white solid (0.198g). T.L.c. CH-EA (1:1), R=0.57. IR: 3431, 3350 (NH),
1745, 1668 (C=0) 1599 (C=C) cm"; 'H- NMR: 7.48-7.26 (m), 7.26-7.14 (m), 7.04-6.96
(m), 6.523 (d), 5.352 (d), 4.511-4.409 (m), 1.467 (t), 0.915 (s). "

EXAMPLE 17
.N-[2.4-Dioxo-1-(2-hydroxy-3-methylbutyl)-5-phenyl-2,3.4.5-
tetrahydro-1H-1,5-benzodiazepin-3-y1]-N'-phenylurea .

To a solution of intermediate 63 (0.12g) in methanol (20ml) and water (3ml), sodium
boro hydride (1.5g) was added portionwise at 0°, maintaining the pH at 7-7.5 by adding a -
IM solution of hydrochloric acid. During the reaction, further methanol was added. The
reaction mixture was stirred for 1 hr, then concentrated, diluted with ethyl acetate .
(100ml) and washed with brine (3x70ml), dried and concentrated "in vacuo". The crude
product was dissolved in diethyl ether (Sml) and precipitated with petroleum ether (10ml),
to give the title compound as a white solid (0.07g). T.l.c. CH-EA (1:1), R=0.36. IR:
3337 (NH, OH), 1701, 1647 (C=0); 1597, 1553 (C=C) cm™; 'H-NMR: 7.6-6.65 (m),
5.37 (d), 5.35 (d), 3.92 (bm), 3.48 (bm), 4.50 (dd), 3.80 (dd), 4.34 (dd), 3.57 (dd), 2.50
(bm), 1.58 (m), 0.93- 0.87 (m). ;

EXAMPLE 18

1 .3-benzodiazepin-3-yl]-N'( 3-trifluoromethoxyphenyl)urea
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68 3.459 (s); 2.637 (s); 2.396 (m; 2.180 (m; 1.958 (mM; 1.6 (m;
1.54-1.38 (m; 1.38-1.1 (m; 0.99 (m; 0.864 (m. Exanple 36

N-[ 1- (2- Adanmant yl et hyl ) - 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5-t et r ahydr o-

1H 1. 5-benzodi azepin- 3 -yl]-N -phenyl urea Phenyl isocyanate (0.063mn)-was
added to a solution of the internediategd0 (0.2g) in dry acetonitrile (5m)
under a nitrogen atnosphere. The m xture was stirred at 23[err] for 1h,
then filtered. The solid obtained was washed with diethyl ether and dried
in vacuo to give the title conpound as a white solid (0.22g). Mp.

192- 3[ err] . sbiltion. of@&iﬂﬂof&n&ﬂoxyﬁex@laﬁﬁm% 47@?916& (ntdlrh'lpdlitkl@ (@nhDOgYDll
(C=0, 1643 and 1620 C—C% cml,;

©7.00 049 '
6.47 (d); Sichloremgthans Go) wpre srrsd frCh a22é°2ur\dﬁ§ f%&" fﬁwpf@f s 49 (7

concentrated "in vacuo”. The crude product was triturated with acetonitrile (2ml) to
obtain the title compound as a white solid (0.067g). T.l.c. CH-EA (60:40), R=0.57. IR:
3317 (NH), 1717, 1650 (C=0); 1609, 1558 (C=C) cm™; 'H-NMR: 7.53 (bs), 7.46 (dd),
7.45-7.30 (m), 7.30-7.18 (m), 7.10 (t), 7.00 (dd), 6.88 (m), 6.77 (m), 6.66 (d), 5.35 (d),
4.44 (m), 3.70 (m), 1.54-1.42 (m), 0.91 (s).

EXAMPLE 19

1.5-benzodiazepin-3-vi]-N'-(3-cvanophenvlurea

A-solution of 3-cyanophenylamine (0.118g) and intermediate 48 (0.339g) in

dichloromethane (10ml) were stirred for 5h at 23%under a nitrogen atmosphere, then-
concentrated "in vacuo". The crude product was triturated with acetonitrile (8ml), filtered
ind washed with acetonitrile (3ml) to obtain the title compound as a white solid (0,.216g). - -
T.lLc. CH-EA (1:1), R=0.55. IR: 3319 (NH), 2230 (C=N), 1711, 1647 (C=0); cm™;
'H-NMR: 7.91 (bs), 7.52-7.30 (m), 7.30-7.12 (m), 7.01 (dd), 6.88 (d), 5.34 (d),

452-4.38 (m), 3.80- 3.68 (m), 1.51 (m), 0.91 (s). '

REPLACEVENT ST |

EXAMPLE 20

15—ben;z diazepin-3-yl1-N'-(3-methylthiophenvl)urea

To a solution of the intermediate 49 (0.20g) in dry DMF (Sftxl), 3- methylthiophenylamine
(0.218ml) was added and the reaction mixture was stirred for 4h at 120°, under a nitrogen
atmosphere. Ethyl acetate (50ml) added and the solution washed with water (2x25ml),
and brine (25ml), dried and concentrated "in vacuo". The crude product was triturated
With acetonitrile (4ml) to obtain the title compound as a white solid (0.115g). T.l.c.
CH-EA (1:1), R=0.62. IR: 3300 (NH), 1705, 1674, 1641 (C=0); 1607 (C=C) cm™;
H-NMR: 7.48- 7.10 (m), 7.02-6.90 (m), 6.82 (s), 6.30 (d), 5.30 (d), 4.46 (m), 3.70 (m),
244 (s), 1.48 (t), 0.93 (s).




EXAPLE 37
N:[l-(l-AdanantyInethyl-2.4-dioxo-5-pheny|-2.3.4.5-tetrahydro-1FL1.5-benzod
i azepi n- 3-vl]-N -(3-net hoxyphenyl)urea 3-Met hoxyphenyl isocyanate
(0.066m ) was added to a solution of the internmediate 41 (0.2g) in dry
acetonitrile (10m ) under a nitrogen atmé@phere. The mixture was stirred at
23[err] for 16h, then diluted with dichloronethane (15m ) and washed with
brine (15m). The organi ¢ solution was dried, concentrated in vacuo and the
residue was purified by flash chromatography (eluting with CHEA 2:1); the
solid obtained was further purified by trituration with diethyl ether to

glvethetlbwgggd as a white solid (0.2g) . Mp. 267-8. T.Il.c. CH EA

(2:1), Rf O 2 (NH) 1713, 1674 and 1641. (00) 1612 and 1558

(C=0) cm 1; N-H-(IRDinetAH ) ; B4, 5Aettdhydr@BHE) ;7. 162 () ;
7.120(t); 7041(t_- ) ;6.9 : 6578(n); 6.413 (m;
5.292 (d); A.J4wemnzodiazepm-3-) o B-N.N-dimpethyis poyDuEez: 1. 66-1.32 ().

E,XANPLE 38 0 a solution of the intermediate 49 (0.20g) in dry DMF (8ml), 3-

N,N-dimethylaminophenylamine hydrochloride (0.177g) and triethylamine (0.118ml) were

"added and the reaction mixture was stirred for 4h at 1206, under a nitrogen atmosphere.
Ethyl aceate (50ml) added and the solution washed with water (2x25ml) and brine (25ml),
dried and concentrated "in vacuo". The crude product was puriﬁed by flash |
chromatography'(eluting with CH-EA 60:40), then triturated with a mixture of ethyl
acetate and petroleum ether to obtain the title compound as a white solid (0.076g). T.L.c.
‘CH-EA (1:1), R=0.31. IR: 3500 (NH), 1794, 1707, 1666 (C=Q); 1607 (C-:-'C) cm’;
'H-NMR: 7.46-7.10 (m), 6.99 (dd), 6.82 (t), 6.60 (m), 6.46 (m), 6.53 (bs), 6.31 (d), 5.31
(d), 4.47 (m), 3.69 (m); 2.94 (s), 2.93 (5), 1.47 (m), 0.94 (5). |

To a solution of the intermediate 50 (0.12g) in dry DMF (2ml), 3-
N,N-dimethylaminophenylamine dihydrochloride (0.084¢g) and triethylamine (0.1ml) were

added and the reaction mixture was stirred for 9h at 120° under a nitrogen atmosphere.
Ethyl acetate (S0ml) added and the solution washed with a saturated solution of
ammonium chloride (50ml) and brine (3x50ml), dried and concentrated “in vacuo”. The
crude product was triturated with acetonitrile (10ml) to obtain the title compound as a
white solid (0.030g). T.l.c. CH-EA (1:1), R=0.37. IR: 3373 (NH) 1707, 1682, 1660
(C=0); 1595 1580 (C=C) cm™; '"H-NMR: 7.45-6.35 (m), 7.34-7.26 (m), 7.22- 7.15 (m),
7.116 (1), 6.978 (dd), 6.740 (bs), 6.563 (dd), 6.44 (dd), 6.418 (d), 5.314 (d), 4.523-4.420 .
(m), 3.721-3.621 (m), 2.911 (s), 1.936 (bs), 1.672 (bq), 1.500 (d), 1.332 (¢).

EXAMPLE 23

| REPLAGEMENT "SHEET ll
g ,
l

03 MAR 197




69
N[ 1-(1- Adamantyl met hyl ) - 2. 4- di oxo- 5- phenyl- 2. 3. 4. 5-tetrahydro- 1H 1. 5- benzo
di azapin 3-yl]-N -(3-nethyl phenyl )urea 3-Mthyl phenyl isocyanate (0.064mn)
was added to a solution of the internediate 41 (0.2g) in dry acetonitrile
(10m ) under a nitrogen atnosphere. The ngxture was stirred at 23 for 1h,
then diluted with dichloronethane (15m ) and washed with brine (15m). The
organi ¢ solution was dried, concentrated in vacuo and the residue was
triturated with diethyl ether to glve the title conmpound as a white solid
(0.2g). Mp-ﬁ 28-Dimdth £3305-tdtRhy@BOIHA NH) , 1715 and
1672 (C=0 645 and 1616 (C=C) cm1;, THNM :7.493 (dd); 7.45-7.35 (m;
7.35-7. 25 ( njS-benzodiazep-3-sl]-N'phemydurea ) : 7. 034 (n): 6.992 (dd): 6.854 (n):
6.751 (s); 6 (d 3 /
Coy oty B 1 et 560yapate (o ves Budetfiolddotutibn Bt é thhermiaiafe/sd ©)087%) ity
acetonitrile (3ml), at 0°, under a nitrogen atmosphere. The mixture was allowed to stand

at 23° and stirred for 1h, then petroleum ether was added and the formed precipitate was
stirred for 4h, filtered and washed with petroleum ether. The precipitate was triturated
with a mixture petroleum- ether/diethyl ether (1:1; 10ml) for 1 hr and filtered to give the
title compound as a white solid (0.08¢g). T.L.c. CH-EA (1:1), R=0.49. IR: 3300 (NH),
1707, 1641 (C=0); 1558, 1541 (C=C) cm™; 'H- NMR: 7.46-7.10 (m), 6.9 (m), 6.4 (m),
_ 5.32 (d), 5.29 (d), 4.61 (dd),"4.48 (dd), 3.60 (dd), 3.4;2 (dd), 1.8 (m), 1.4 (m), 0.86 (d),
0.80 (d), 0.77 (d), 0.75 (d), 0.73 (d), 0.70 (d).

-

EXAMPLE 24
N-[1-Butyl-2.4-dioxo-5-phenyl-2 3 4 5-tetrahydro-1H-1,5-

. benzodiazepin-3-yl]-N'-phenylurea .
Phenyl isocyante (0.04ml) was added to a solution of the intermediate 59 (0.09g) in dry
acetonitrile (10ml), at 23°, under a nitrogen atmosphere. The mixture was stirred for 3h,
dichloromet.hane (30ml) added and the solution washed with water (50ml), purified by
filtration on a pad of silica (eluting with DCM), to give the title compound as a white
solid (0.1g). T.l.c. DCM-methanol (95:5), Rf=0.65. IR: 3431 (NH), 1707, 1670 (C=0);
1599 (C=C) cm-1; 'H-NMR: 7.4- 7.00 (m), 6.66 (bs), 6.22 (d), 5.3 (d), 4.55 (m), 3.7 (m),
1.53 (m), 1.3 (m), 0.88 (t).

’[ REPLACEENT SHEET |
EXAMPLE 25
N-[2.4-Dioxo-5-phenyl-1- 03 MAR ke
1,5-benzodiazepin-3-yl]-N'-phenylurea
S——

Phenyl isocyanate (0.08mi) was added to a solution of intermediate 66 (0.206g) in dry
acetonitrile (12ml) under a nitrogen atmosphere. The mixture was stirred at 23° for Ih,
then dichloromethane was added until complete dissolution of the precipitate. The organic

layer was separated, washed with brine (3x20ml) dried and concentrated in vacuo to give



N-[ 1- (1- Adamantyl met hyl ) - 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5-t et rahydr o- 1H 1. 5- benzo
di azepin- 3-yl]-N -(3-nitrophenyl)urea A solution of 3-nitrophenyl
i'socyanate (0.082g) in dry acetonitrile (8m) was added to a sol ution of
the internediate 41 (0.2g) in dry acetonitrile (10m ) under a nitrogen
atnosphere. The mixture was stirred at 23ggrr] for 2h, then diluted with

di chl oronet hane (15m ) and washed with brine (15m ). The organic solution
was dried, concentrated in vacuo and the residue was triturated with
diethyl ether to give the title conpound as a white solid (0.229g). Mp.

213-5 Cc=0,
213, 2] b SN0 8y s o ettsae B -0
(in); 7.36- DCM-teshangl 9822) %o Bive(ths titlg carfipeund:as 2 widte(selid (G:062). (Tokg. DGMs7

1L (1 Adartigiol B RED: 8%6&&0;54%-38%9@%3‘ B g IR0 Ter g1 et 199 e

e ahdod e Y 3ni
wae 20060 1 SR ATT i on oL AT 08 ] SoRAGN .3 ER BB 2. O T
1.6-1.4 (m); 0.89 (d); 0.86(d).

_ 1H-1,5-benzodiazepin-3-yl}-N'-phenylurea )
Phenyl isocyanate (0.15ml) was added to a solution of mtermedxate 70 (0.42¢) in dry
acetonitrile (20ml) under a nitrogen atmosphere. The mixture was stirred at 23° for
1h,then the precipitate was filtered off and washed with acetonitrile (10 ml) and dried to
give the title compound as a white solid (0.52g). [alpha],=+116. T.lL.c. DCM-methé.nol
(95:5), Rf 0.87. IR : 3308 (NH) ;1703-1674 (C=0), 1645 and 1601(C=C) cm-1;
'‘H-NMR :7.5-7.1 (m); 6.98 (m); 6.58(d); 5.34(d); 4.53(m); 3.68.(m); 1.58-1.4 (m);
0.87 (d); 0.84(d).

EXAMPLE 27

1.5-benzodiazepin-3-vl]-N'-[3-(IN.N-dimethylamino)phenvl]urea

3-(N,N-Dimethylamino)phenyl isocyanate ) (0.257g) was added to a solution of the
intermediate 72 (0.47g) in dry acetonitrile (10ml) under a nitrogen atmosphere. The
reaction mixture was stirred at 23° for 1h and the formed precipitate was filtered to give
the title compound as a white solid (0.58g) in enantiomeric ratio (+)/(-)=93/7. A sample
was purified by HPLC to give the pure title compound. M.p. 252-3. T .l.c. CH-EA (1:1),
Rf0.50. [alpha]D=+109.6. IR (nujol):3420 (NH), 1717,1701,1690 and 1649 (C=0),
1616 and 1560 (C=C) cm-1; 1H-NMR : 7.45 (dd); 7.42-7.28 (m), 7.25-7.1 (m); 6.98
(dd); 6.82 (t); 6.60 (m); 6.45 (dd); 6.356 (d); 5.36 (d); 4.52- 4.38 (m); 3.80-3.60 (m),
2.92 (s); 1.66-1.4 (m); 0.90 (d); 0.89 (d).
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(0.29) in dry acetonitrile (10m ) under a nitrogen atnosphere. The m xture
was stirred at 70 23[err] for 1h, then filtered. The solid obtai ned was
washed with diethyl ether to give the title conpound as a white solid
(0.25g). Mp. 254-6. T.l.c. CHEA (2: 1), Rf 0.53. IR :3290 (NH), 1717 and
1672 (CCO cm1; 1HNM :7.56-7.15 (m; 8503-6.88 (m; 6.99 (dd); 6.93
(dd); 6.73 (d); 5.29 (d); 4.49-3.38 (m; 1.83 (m; 1.64-1.30 (m. EXAMPLE
41 N-(1-(1-Adamantyl et hyl) - 2. 4-di oxo- 5- phenyl - 2. 3. 4. 5-tetrahydro- 1H 1.5-
benzodi azepi n-3- yl]-N -(3-ethoxycar bonyl phenyl )urea 3-Ni trophenyl

i socyanat e Wadded to a solution of the internmediate 41 (0.415g)
in dry acetgni g

stirred at %

am3 = ‘. 10X -
with brine &2@}1ﬂ,N-a-tlﬂfethylammophenyl)]urea

Triethylamine (0.065mi) and 3-dimethylaminoaniline dihydrochloride (0.049g) were

added to a solution of the intermediate 76 (0.1g) in dichloromethane (Sml) under a
nitrogen atmosphere. The solution was stirred at 23 for 3h, then concentrated in vacuo
and purified by flash chromatography (eluting with CH-EA 1:1) to give the title
compound (0.052g) as a white solid. T.l.c. DCM-methanol (95:0.5), Rf0.72. IR : 3300
(NH), 1713 and 1676 (C=0), 1637 and 1610 (C=C) cm- 1; 1H-NMR : 7.4-7.1 (m); 6.99
(m); 6.80 (); 6.62 (m); 6.56 (dd); 6.45 (dd); 6.31 (d); 5.31 (d); 4.52 (m); 2.91 (m); 2.32
(m); 2.0-1.1 (m). '

benzodiazepin-3-vi]-N'-phenylurea

Phenylj_socyanate (0.044ml) was added to a solution of the intermediate 79 (0.154g) in
acetonitrile (5ml) under a nitrogen atmospﬂere. The mixture was stirred at 23° for 1h; the
obtained solid was filtered and washed with acetonitrile (2ml)to givé the the title
compound (0.163g) as a white solid. Mp 255-257° T.l.c.CH-EA (1:1), Rf0.58 .IR:
3400 (NH), 1718 and 1650 (C=0), 1600 (C=C) cm-1; 1H-NMR : 7.46 (dd); 7.4-7.1(m);
7.0(t);, 6.98 (d); 6.52 (d);5.38 (d); 4.44(m); 3.66 (m); 1.84-1.40 (m); 1.20-1.00 (m).

benzodiazepin-3-yl]-N'-[4- (dimethylamino)phenyl]urea

Triethylamine (0.184ml) and 4-(dimethylamino)aniline (0.138g) were added to a solution
of the intermediate 80 (0.270g) in dry dichloromethane (S0mI) under a nitrogen
atmosphere. The solution was stirred at 23° for 4h, then diluted with dichloromethane
(20m 1) and washed with water (20mt), 5% HCI solution ( 20ml ), water ( 20m! )and brine

(15ml). The organic layer was dried, concentrated in vacuo, and the residue was purified
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organi c solution was dried; concentrated in vacuo and the residue was
triturated with diethyl ether to give the title conpound as a white solid
(0.407g). Mp. 246-8[err]. T.l.c.. CHEA (2:1), RFO37.1R :1709, 1690 and
1670 (CCO cm1l; 1HNWR 7.93 (t); 7.64-7.50 (m);" 7.44-7.39 (n); 7.38 (98);
7.35-7.27. (m); 7.24- 7.14 (nm); 6.89 (dd);gf-58 (d); 5.31 (d); 4.50 (d);
4.34 (nm); 3.38 (d);: 1.85 (m; 1.61- 151( ; 1.45-1.37 (m; 1.35 (t).
EXAMPLE 42

N-[ 1- (1- Adamant yl met hyl - 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5- tetrahydro 1H 1.5-

R i R
W?fn ?dgﬁge'ﬁ6097‘$gt)Irastandnte;ﬁohdh§‘llmDﬂ1Mgﬂer;hir?l(BJ:IX,MD@I iR : 3394 @H),oni tri |m en_
Ehen di | ut ed lﬁ“ﬁ&g‘h@g lgﬁé’ﬁgg e@?@ﬁ"}" #{Medf&#{dﬂf ?ihgzm ?% The

organi ¢ sol ﬁ{%)g@g‘igfgta)n zge@ﬁ)ér i gtsrﬁ{eﬁgl‘my ﬁ\U)O ﬁ@@(&.ﬁ@ 9168}, dUg- 186

triturated ive tithe ¢onpound as a white solid
(0.22 1g). Kinp. 263-5. T.l.c. CHEA (1: 1), Rf 0.52. 1R :3300 (NH), 1717
and 1674 (C=0) cm1; |H NWR 748(dd) 745 7.24 (m); 7.19-7. 10 (m;

1H-1,5-benzodiazepin-3-vl]-N'-phenylurea .
Phenylisocyanate (0.026ml) was added to a solution of the intermediate 83 (0.074g) in
dry acetonitrile (Sml) and the mixture was stirred at 23°, under nitrogen, for 1 h.
Dichloromethane (50ml) was added until complete dissolution of the precipitate, then the.

solution was washed with brine (20ml), dried and concentrated in vacuo. The residue was

triturated with diethyl ether to give the title compound (0.0521g) as an off-white solid.

M.p. 184-6 C. T.l.c. (CH-EA 7:3) R,0.32. IR:3308 (NH), 1715-1670 (C=0),
1639-1599 9C=C); 1H-NMR: 7.5-7.0 (m); 6.84 (bs); 6.80 (bs); 6.33(d); 6.31 (d);
6.18-6.10 (m); 6.12-5.96 (m); 5.90-5.84 (m); 5.64-5.60 (m); 5.32 (d); 5.29 (d); 4.64 (m);
4.4-4.2 (m); 3.8 (m); 3.45-3.36 (m); 2.80 (bs); 2.74 (bs); 2.6-0.60 (m).

EXAMPLE 32

1H-1, 5-benzodiazepin-3-vl}-N'-(3-nitrophenvl)-urea

To a solution of the intermediate 83 (0.072g) in dry acetonitrile (10mt)

3-nitrophenylisocyanate (0.048g) was added and the mixture was stirred at 23°, under
nitrogen, for 1 h. The resulting precipitate was filtered, washed with diethyl ether, and
dried to give the title compound (0.0712g). M.p. 195-7 C.

T.lc. (CH-EA 7:3) R;0.24. IR : 3300 (NH); 1713 (C=0); 1651 (C=0), 1556
(C=C)cm-1. 1H-NMR : 8.26-6.92 (m ); 6.13- 5.58 '(m);5.34-5.25 (m); 4.70-3.83 (m);
2.80-0.45 (m). | |




6.98 (dd); 6.93 (dd); 6.61 (s); 6.58-6.45 (m); 6.38 (d:..5.29 (d).
- 4.49-3.37 (m); 2.92 (s); 1.87 (m; 1.63- 1.53 (m; 1.4%4 T 5;;521
EXAVPLE 43 REPE -
N-[ 1- (1- Adamant yl met hyl ) - 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5-t tgah dro-1H 1. 8§-

benzodi azepi n- 3-yl]-N -(3-carboxynhenyl )67ea An aquedu JINABOPRT i qn Jof
| ithium hydroxide (6.6m) was added to a sol ution of nple 41 (0.2 ifn
THF (15m ) previously cooled to O[err]. The solution s stirred at 23 fjor
16h,then heated to 60 for 1h and to 80 for 13h.-The s Lan
23, neutral |WCEUC acid, concentrat ed in vacuo and the residue
purified byfI .

and finall y

(0.183g), énhocﬁé_&_bﬁ\'-ﬁl l}BI'-ghenylurea

Phenylisocyanate (0.03ml) was added to a solution of the intermediate 84 (0.088g) in dry

acetonitrile (10ml) and the mixture was stirred at 23°, under nitrogen, for 1 h. The
resulting precipitate was filtered, washed with diethyl ether and dried to give the title
compound (0.0858g) as a white solid. M.p. 255-6°. T.l.c. (CH-EA 7:3) R,0.29. IR:
3400-3200 (NH ), 1711 and 1705 ( C=C ); 1H-NMR: 7.50-7.10'(m),_7.02 (m), 6.38
(m),6.91 (bs), 6.42- 6.34 -(m), 5.35-5.27(m), 4.71-4.61 (dd), 4.48 (dd), 4.38 (dd), 3.65
(dd), 3.59 (dd)3.37 (dd), 3.55 (dd), 2.3-0.50 (m).

benzodiazepin-3vl]-N'-(3-methoxyphenylurea

To a solution of the intermediate-84 (0.0883g) m dr\y acetonitrile (10ml) and the mikture .

~was stirred at 23° under nitrogen, for 1h. The resulting precipitate was filtered, washed
with diethyl ether and dried to give the title compound (0.0858g) as a white solid. M.p.
255-6°. T.L.c. (CH-EA 7:3) Rf 0.29. IR: 3400-3200(NH), 1711 and 1705 (C=C);
"H-NMR: 7.5-6.9(m); 6.75-6.69(m); 6.60-6.55(m); 6.44(m); 5.31(m); 4.71-4.62(m);
4,49(dd) 4.38(dd); 3.75(s); 3.65(dd); 3.59(dd), 3.56(dd); 3.38(dd); 2.25-0.6(m).

benzodiazepin-3-yl]-N'-phenylurea
Phenyl isocyanate (0.056ml) was added to a solution of the intermediate 87 (0.15g) in dry

acetonitrile (Sml) under a nitrogen atmosphere. The mixture was stirred at 23° for 1h,
then filtered. The solid obtained was washed with diethyl ether and dried in vacuo to give
the title compound as a white solid (0.12g). M.p. 267-8°. T.lLc. CH-EA(l:1), Rf0.62.
IR :3300 (NH), 1705, 1678 and 1645 (C=0), 1599 and 1556 (C=C) cm-1; 'H-NMR
17.46-7.12 (m); 7.026-6.94 (m); 6.423 (d); 6.436 (d); 5.328 (d); 5.321 (d); 4.5-4.4 (m);



traces of inorganic salts. A sanple was further. purified by dissolution in
DCM and washi ng with 10% hydrochloric acid; the organic |ayer was dried,
concentrated in vacuo and the residue triturated with diethyl ether to give
the pure title conpound. Mp. 260-70[err](dec). T.l.c: EA, Rf 0.64: IR
3354 (NH and QH), m 1701 and 1684 (C=O cm'; '"H-NVR 9.21(s); 7.9-7.8(m;
7.6-7.16(m); 7.0- 6.9(m; 4.99(d); 4.30(df8 3.60(d); 1.83(s); 1.65-1.2(n).
EXAMLE 44

N-[ 1- (Adamant annet hyl - 2. 4- di oxo- 7-f | uor o- 5(4-f | uorophenyl)-2. 3. 4. 5-tetrahyd

5701 mot iyl antASOKOTGEST GO 4tk bk 3. 18049 1 Sohs At £ 126 (SR Ed

added to a s b 0. 8BS (hnt er medi ate 95 (0.079g) in dry acetonitirle

(5m ) under g“r::iirgagh to g gol ution of the mxture was stirred at 23C for

lh diluted with DCM washed with brine (30m ), evaporated to give the crude

conpound (0. 1458) ggich was triturated with ethyl ether to give the title
X

. conpound as solid (0.046g) Mp. >270. T.l.c. CHEA (1. 1), Rf 0.61.
IR 3439, 33zl e i £9 3(£5 5 dtrdhPliro-1H-1,5-benzodiazepin-

3-vl]-N'-phenylurea

Phenyl isocyanate (0.063ml)-was added to a solution of the intermediate 90 (0.2g) in dry

acetonitrile (Sml) under a nitrogen atmosphere. The mixture was-stirred at 23° for 1h, -

then filtered. The solid obtained was washed with diethyl ether and dried in vacuo to'give
the title compound as a white solid (0.22g). M.p. 192-3°. T.Lc. CH-EA (1:1), Rf0.73.
IR :3306 (NH), 1717 and 1701 (C=0), 1643 and 1620 (C=C) em-1;  *

'H-NMR :7.5-7.14 (m); 7.00 (m); 7.049 (m); 6.47 (d); 5.33 (d); 5.05 (m); 3.59 (m); 2.02
(m) ; 1.84-1.36 (m). |

' 3-yl]-N'-(3-methoxyphenvllurea ) )
3-Methoxyphenyl isocyanate (0.066ml) was added to a solution of the intermediate 41
(0.2g) in dry acetonitrile (10ml) under a nitrogen atmosphere. The mixture was stirred at

23° for 16h, then diluted with dichloromethane (15mi) and washed with brine (15mi). The
organic solution was dried, concentrated in vacuo and the residue was purified by flash .
chromatography (eluting with CH-EA 2:1); the solid obtained was further purified by
trituration With diethyl ether to give the title compound as a white solid

- (0.2g) . M.p. 267-8°. T.Lc. CH-EA (2:1), Rf0.2. IR :3302 (NH), 1713,1674 and 1641. -
(C=0), 1612 and 1558 (C=C) cm-1; 1H-NMR :7.492 (dd);:7.45-7.35 (m), 7.35-7.25
(m); 7.162.(m); 7.120(t); 7.041 (t); 6.992 (dd); 6.904 (s); 6.fp8(m); 6.578 (m);, 6.413

- (m); 5.292 (d); 4.496 (d); 3.744 (s); 3.382 (d); 1.857 (s); l.6|6-1.32 (m).

EXAMPLE 38
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"HNWVR 7.46(dd); 7.38-7.3(ml 7.20-7.10(m; 7. 06- 7. 00(m;
6.58(m; 6.49(dd); 6.27(d); 5.26(d); 4.49(d); 3.28(d); 2.
1.67-1.30(m. 72 EXAMPLE 45 )

(+) - N-[ 1- Adamant annet hyl ) - 2. 4- di oxo- 5- phenyl -2.3. 4. 5-tetrf
1H 1. 5benzodi azepi.n-3-yl ] -N - phenyl urea Rhenyl i socyant,‘e f( Of
added to a solution of intermediate 97 (0.°096g) in dry|aget
The mixture was stirred at 23[err] under a nitrogen atrnosphere fo
it was diluted with dichloromnethane (40rr1) and washed \}\n th b

The organi cy| @yﬁr ,&ﬁ e
t he crude m e ~e conpound : o7t
as white negdiipN'- (Nn&hy%én@uréé I : CH- EA (50: 50) |0 77 [ al pha] =

+38.4. IR (I’IUJ ol) 3400( NH) ; 1707 and 1653
: 3-Methylphenyl isocyanate (0.064ml) was added to a solution 015 the intermediate 41

(0.2g) in dry acetonitrile (10ml) under a nitrogen atmosphere. 'I[he mixture was stirred at
23° for 1h, then diluted with dichloromethane (15ml) and washt%d with brine (15ml). The
organic solution was dried, concentrated in vacuo and the residl'pe was triturated with
diethyl ether to give the title compound as a white solid (0.2g). M.p. 244-6". T.lc.
CH-EA (2:1), Rf0.32. IR :3300 (NH), 1715 and 1672 (C=0), :1645 and 1616 (C=C)
cm-1; 1H-NMR :7.493 (dd); 7.45-7.35 (m); 7.35-7.25 (m); 7. '4’1-7 15 (m); 7.135 (t);
7.034 (m); 6.992 (dd); 6.854 (m); 6.751 (s) 6.318 (d); 5.293 (d); 4.498 (d); 3.384 (d);
2.287 (s); 1.865 (s); 1.68-1.3 (m) : i -

EXAMPLE 39

N-[1-(1-Adamantylmethyl)-2 4-dioxo-5-phenyl-2.3 4. 5—tetrah32dro-lH-1 ,$-benzodiazepin-
3-y1]-N'-(3-nitrophenyl)urea .
A solution of 3-nitrophenyl isocyanate (0.082g) in-dry acetonitrile (8ml) was added to a

solution of the intermediate 41 (0.2g) in dry acetonitrile (10m|l) under a nitrogen
atmosphere. Thé mixture was stirred at 23° for 2h, then dilute!d with dichloromethane
(15ml) and washed with brine (15ml). The organic solution wa'.s dried, concentrated in
vacuo and the residue was triturated with diethyl ether to giv,ie the title compound as a.-
white solid (0.229g). M.p. 213-5°. T.Lc. CH-EA (2:1), Rf 0.33. IR :3296 (NH), 1713
and 1645 (C=0), 1597 (C=C) cm-1; 1H-NMR :8.25 (s); 8. lSll (t); 7.64 (m); 7.52 (dd);
7.45 (m); 7.36-7.29 (m); 7.24-7.17 (m); 7.13 (£); 7.06 (d); 7. 02 (dd); 5.27 (d); 4.51 (d);

© 3.40 (d); 1.86 (s); 1.66-1.34 (m).

EXAMPLE 40

3- vi]-N'-(3-bromophenyl)urea

3-Bromophenyl lsocyanate (0.063ml) was added to a solutlon of the intermediate 41

(0.2g) in dry acetomtnle (10ml) under a nitrogen atmosphere The mixture was stirred at



(C=O, 1597 and 1551 (C=C) cm. 'H-NWR 7.48(d); 7.46-7.20( 7 16(n'}ﬁ \ugg
7.04-6.94(m; 6.92(s); 6.37(d); 5.2.9(d); 4.48(d); 3.38(d); 1 85(m;
1764-1.30(m) . EXAMPLE 46 (+) -'_ 03 Map 7
N-[ 1- (Adamant yl met hyI)-2.4-di oxo- 5- phenyl - 2: 3. 4. 5-t et r ahydf o ®97 |
1H 1. 5- benzodi azepi n-3-yl ] - N - ( 3- et hoxycar bonyl phenyl )ure ; '
3- Et hoxycar bonyl phenyl isocyante (0.152m JOwas added to a L on of
internediate 97 (0.490g) in dry acetonitrile (20m ) under a nitrog

at nosphere. The m xture was stirred at 23[err] for 1 h, then diluted with
di chl oronet hane (20m ) concentrated under vacuum and the residue was

triturated W2ﬁ?1f0@1|1b1 then filserdedr Theosalid\obtained WaStWGhed)Wﬂbdmh)d§ﬂ¥§f\ﬁﬁ|S!‘@ the| i d

(5559, 1 s AR P2l ARSI b

7.64(m; 7. 44230 BRHY) 1717. &5-1372 ZCQQ)) crﬁ-124rﬁ-1\w£kn’)1,567z Bﬁg:h)s)l :0366.89 (1#31)6.99
6.58(d); 5.31(d); 4.50(d); 38(d) 61(m; 1.51(m;

1.45(m; 1. 3(@EdNa. 931(®B;(6y3 (@xm@);w@a 38 (m); 183 (m) 1.64-1.30 (m).
(+)N-[1- (1- Adamant yl et hyl ) - 2. 4- di oxo- 5- phenyl - 2. 3. 4. 5-t et rahydr o-

EXAMPLE 41
N-[1-(1-Adamantvimethvl )-2,4-dxoxo-5-ghenyl-2,3,4,5-tetrahydro-lH-1,5-
benzodiazepin-3- vi]-N'-(3-ethoxycarbonviphenyl)urea

3-Nitrophenyl isocyanate (0.1g) was added to a solution of the intermediate 41 (0. 415g)
in dry acetonitrile (13ml) under a nitrogen atmosphere. The mixture was stirred at 23°
for 1h, then diluted with dichloromethane (20ml) and washed with brine (20ml). The

| organic solution was dried; concentrated in vacuo and the residue was- triturated with
diethyl ether to give the title compound as a white solid (0.407g). M.p. 246-8°. T.Lc..
CH-EA (2:1), Rf0.37. IR 11709, 1690 and 1670 (C=0) cm-1; 1H-NMR : 7.93 (t);
7.64-7.50 (m), 7.44-7.39 (m)i 7.38 (8); 7.35-7.27 (m); 7.24- 7.14 (m); 6.89 (dd); 6.58 (d);
5.31 (d); 4.50 (d); 4.34 (m); 3.38 (d); 1.85 (m); 1.61-1.51 (m); 1.45-1.37 (m); 1.35 (1).

EXAMPLE 42

benzodiazepin-3- yl]-N'-{3-(N.N-dimethylamino)phenyllurea L
A solution of 3-(N,N-dimethylamino)phenyl isocyanate (0.122g) in dry acetonitrile (7ml)

was added to a solution of the intermediate 41 (0.2g) in dry acetonitrile (7ml) under a
nitrogen aimosphere. The mixture was stirred at 23° for 30min, then diluted with
dichloromethane (20mi) and washed with brine (20ml). The organic solution was dried,
concentrated in vacuo and the residue was triturated with diethyl ether to give the title
compound as a white solid (0.221g). M.p. 263-5°. T.l.c. CH-EA (1:1), Rf 0.52. IR :3300
(NH), 1717 and 1674 (C=0) cm-1; 1H-NMR : 7.48 (dd); 7.45- 7.24 (m); 7.19-7.10 (m);
6.98 (dd); 6.93 (dd); 6.61 (s); 6.58-6.45 (m); 6.38 (d); 5.29 (d); 4.49-3.37 (m); 2.92 (s);
1.87 (m); 1.63- 1.53 (m); 1.44-1.34 (m).



1H 1. 5benzodi azepi n-3-yl]-N (3-carboxyphenyl)urea Al um ni um i odi de
(Q.137g) was added to a suspension of Exanple 46 (0.10g) in dry
acetonitrile (10m). The reaction m xture was stirred 6h at 80 then cool ed
to 23[err], diluted with dichl oronmethane (30m ) and poured into ice (10g).
The aqueous | ayer was acidified 73 with a 10% sol ution of hydrochloric
acid (1m ), washed with 5% sol ution of sodl um thiosul phate (20m ) and
extracted with dichl oronethane (2x25m ). The coll ected organi c phases were
washed with water (30m ) and brine (10m ) dried and evaporated to give a
white solid (0.1 18g).This material was purified on silica gel, eluted with
CI—VEA 1/1 arMLE&JVEthanol 1/1 to give the t|tIe corrpound (41rrg)

T. 1. EA, : 1 ml; ' H NWR
9. 21(s), 7.9 r; 3.60(d);

1.83(s); 1. qgénlo@ﬁi&xn— 3 yl |-N';(3-carbomheml)urea

An aqueous 0.1M solution of lithium hydroxide (6.6ml) was added to a solution of

* Example 41 (0.2g) in THF (15ml) previously cooled to 0°. The solution was stirred at 23°
for 16h,then heated to 60° for lh and to 80° for 13h. The solution was cooled to 23°,
neutralized with acetic acid, concentrated in vacuo and the residue purified by flash
chromatography (eluting in gradient from CH-EA 3:1 to DCM and finally to
DCM-MeOH 10:1) to give the title compound as a white solid (0.183g), still containing
traces of inorganic salts.A sample was further. purified by dissolution in DCM and
washing with 10% hydrochloric acid; the organic layer was dried, concentrated in vacuo
and the residue triturated with diethyl ether to give the pure title compound. M.p.‘
260-70°%(dec). T.1.c. EA, Rf0.64. IR: 3354 (NH and OH),m 1701 and 1684 (C=0) cm-";

'H-NMR: 9.21(s); 7.9-7.8(m); 7.6-7.16(m); 7.0- 6. 9(m) 4.99(d); 4.30(d); 3.60(d);
1.83(s); 1.65-1.2(m).

EXAMPLE 44

N-[1-(Adamantanmethyl)-2.4-dioxo-7-fluoro-5(4-fluoropheny)-2.3 4. S-tetrahydro-

A solution of 3-Dimethylaminopheny! isocyante (0.043g) in dry acetonitrile (3ml) was
-added to a solution of the intermediate 95 (0.079g) in dry acetonitirle (Sml) under a
nitrogen to a solution of the mixture was stirred at 23C for 1h diluted with DCM, washed
with brine (30ml), evaporated to give the crude compound (0.145g) which was triturated
with ethyl ether to give the title compound as a white solid (0.046g) M.p. >270. T.lL.c.
CH-EA (1:1), Rf 0.61. IR: 3439, 3333(NH); 1715 (C=0), 1610 and 1590 (C=C) cm™,;
'"H-NMR: 7.46(dd); 7.38-7.3(m)! 7.20-7.10(m); 7.06-7.00(m); 6.78(t); 6.69- 6.58(m);
6.49(dd); 6.27(d); 5.26(d); 4.49(d); 3.28(d); 2.93(s); 1.88(bs); 1.67-1 .30(m).
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EXAMPLE 48
N-[ 2. 4-di oxo-7-fl uoro-1-(3-net hyl but-1-yl)-5-phenyl -2.3.4.5-tetrahydro- 1H
1.5- benzodi azepin-3-yl ] N- (3 -di net hyl am no) phenyl ur ea

3- Di et hyl ami nophenyl isocyante (0.055g) was added to a solution of the

i nternediate 100 (0.08g) in dry acetonitrf2l e (5m) under a-nitrogen

at nosphere. The m xture was stirred at 23[err] for 30mn.; the obtained
precipitate was filtered and washed with ethyl ether to give the title
conpound as _a white solid (0.086g). Mp. 249-51. T |l.c. CHEA (1. 1), Rf
0.5. ER 17MMA§nd 1636 (C—O) 1607 (C—C) cm'; '"HNWR 7.0-7.50(m;
6.81(bt); )i dd) s 46.5 , hydip31(d) ;

4. 54- 3. 60(

, 92Cs), | e 310X 0PI ety armacy Exanpl e
lH—l,Sbenzodlazegm-S-yl }-N'-phenylurea ' )
Phenyl isocyante (0.033ml) was added to a solution of intermediate 97 (0.096g) in dry
acetonitrile (9ml). The mixture was stirred at 23° under a nitrogen atmosphere for 1h,
then it was diluted with dichloromethane (40ml) and washed with brine (2x20ml). The

organic layer was dried and.concentrated in vacuo. Crystallisation of the crude material .

from ethyl acetate afforded the title compound (0.075g) as white needles. M.P. 264-5°.
T.Lc. CH-EA (50:50), Rf 0.77 [alpha], = +38.4. IR (nujol) : 3400(NH); 1707 and 1653
(C=0), 1597 and 1551 (C=C) cm’. 'H-NMR: 7.48(d); 7.46-7.20(m); 7.16(m);
7.04-6.94(m); 6.92(s); 6.37(d); 5.29(d); 4.48(d); 3.38(d); 1.85(m); 1.64-1 .3:0(m).

EXAMPLE 46

1H-1,5-benzodiazepin-3-yl}-N'-(3-ethoxycarbonylphenyl)lurea )
3-Ethoxycarbonylphenyl isocyante (0.152ml) was added to a.solution of intermediate 97
(0.490g) in dry acetonitrile (20ml) under a nitrogen atmosphere. The mixture was stirred
at 23° for 1h, then diluted with dichloromethane (ZOnd)';:oncentrated under vacuum and
the residue was triturated with diethyl ether to give the title compound as a white solid .
(0.543g). M.p. 220-1° [alpha],= +60.8, (CHCI,, ¢=1.020) T.Lc. CH-EA (2:1), Rf 0.35.
IR: 1709, 1670 and 1690 (C=O)cm™; 'H-NMR: 7.93(t); 7.64(m); 7.44-7.39(m);
7.35-7.27(m); 7.24-7.14(m);, 7.38(bs); 6.89(dd); 6.58(d); 5.31(d); 4.50(d); 4.34(q);
.3.38(d); 1.85(m); 1.61(m); 1.51(m); 1.45(m); 1.37(m); 1.35(t).

EXAMPLE 47
{ +) N-[1-(1 -Adamantylmethyl )-2,4-dxoxo-5-ghenyl-2,3,4,5—tetrahydro-

1H-1,5benzodiazepin-3-vl]-N'(3-carboxvphenvl)urea

Aluminium iodide (0.137g) was added to a suspension of Example 46 (0.10g) in dry
acetonitrile (10ml). The reaction mixture was stirred 6h at 80° then cooled to 23%, diluted

with dichloromethane (30ml) and poured into ice (10g). The aqueous layer was acidified
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Capsul es or Tablets ng/dosage form Active ingredient

0.1 Pol yet hyl enegl ycol 15.0 Lactose
52.4 Starch 30. 0 Magnesi um stearate
0.5 Silicon dioxide 1.0 Sodium Lauryl Sul phate

1.0 100.0 The active ingredient is dispersed in a suitable solvent (e.g.

et hanol ) together w th pol yethyl eneglycol. The solvent.is renoved. The
powder so obtained is blended with the othgr excipients. The blend can be
used to fill gelatine capsul es or conpressed using appropriate punches. The:
tabl ets can be coated using conventional techniques and coati ngs. :

with a 10% solution of hydrochloric acid (Iml), washed with 5% solution of sodium
thiosulphate (20ml) and extracted with dichloromethane (2x25ml). The collected organic
phases were washed with water (30ml) and brine (10ml) dried and evaporated to give a
white solid (0.118g).This material was purified on silica gel, eluted with CH/EA 1/1 and
then EA/Methanol 1/1 to give the title éompound (41mg). T.l.c. EA, Rf 0.64. IR: 3354
(NH and OH), 1701 and 1684 (C=0) cm™; 'H-NMR: 9.21(s); 7.9-7.8(m); 7.6-7.16(m);
7.0-6.9(m); 4.99(d); 4.30(d); 3.60(d); 1.83(s); 1.65-1.2(m). .

benzodiazepin-3-yIIN'-(3-dimethylamino)phenylurea
3-Dimethylaminophenyl isocyante (0.055g) was added to.a solution of the intermediate

100 (0.08g) in dry acetonitrile (Sml) under a nitrogen atmosphere. The mixture was
stirred at 23° for 30min.; the.obtained precipitate was filtered and washed with ethyl ether

. to give the title compound as a white solid (0.086g). M.p. 249-51°. T.L.c. CH-EA (1:1),
Rf0.5. IR: 1705, 1672 and 1636 (C=0), 1607 (C=C) cm-'; 'H-NMR: 7.0-7.50(m);
6.81(bt); 6.68(dd); 6.62-6.46(dd); 6.51(bs); 6.28(d); 5.31(d); 4.54-3.60(m); 2.92(s).
1.6-1.40(m); 0.95-0.85(d). -
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Active ingredient 0.1 Povi done '

15. 4 Lact ose 74. 0 Hydrogenated vegetable oils
3.0 Silicon dioxide 1.0 Sodi um Laauryl sul phate
1.5 Crospovi done 5.0 100.0 75 The active

ingredient is dispersed in a suitable solvemt (e.g. ethanol) together with
povi done. The solution is sprayed on to |actose and the sol vent renoved.
The powder obtained is blended with the other excipients. The blend is used
to fill gelatine capsules or

Bharmacy Example

Capsules or Tablets

mg/dosage form

Active ingredient 0.1

Polyethyleneglycol ' 15.0

Lactose 52.4

Starch 30.0

Magnesium stearate ) 0.5

Silicon dioxide o 1.0 N
Sodium Lauryl Sulphate 1.0

100.0

The active ingredient is dispersed in a suitable solvent (e.g. ethanol) together with
polyethyleneglycol. The solvent is removed. The powder so obtained is blended with the
other excipients. The blend can be used to fill gelatine capsules or compressed using

appropriate punches. The tablets can be coated using conventional techniques and

coatings.
Active ingredient 0.1
Po_vigqne 154
" Lactose 74.0
Hydrogenated vegetable oils 3.0
Silicon dioxide 1.0
Sodium Laauryl sulphate 1.5
Crospovidone 5.0

oEhLADEMENT SHEET

100.0

03 MAR W97,



»

conprssed using appropriate punches. The tabl et can be coated usi ng

conventional techniques and coatings. Oral |liquid Active ingredient

70- 100 i crogr ans/ dose et hanol . 5-15% Sodi um
sacchari nate 0. 1- 1% Propyl ene gl ycol g. b.
100% I nj ection Fornul ation Active ingred gnt 0.1-100

m crogramms Sodi um phosphat e . 1.50 ng/ M NaCOH

gs desired pH (range 3-9) glyerol 10- 500
ng/mM water for injection gs to 0.5-10m Pack in glass
(ampules) with a rubber stopper (vials, syringes) and a pI ast I ¢/ et al
overseal (vials only). An inert gas at m)sphere gfor exa fxt rog}en) may
be i nt r oducckEhe active mgaq:hent is dispersed in a suitable solvent (e.g. ethano toget er wi

povidone. The solution is sprayed on to lactose and the solvent removed. The powder
obtained is blended with the other excipients. The blend is used to fill gelatine capsules or
comprssed using appropriate punches. The tablet can be coated using conventional

techniques and coatings.

Oral liquid

Active ingredient 70-100 micrograms/dose .
ethanol 5-15% |

Sodium saccharinate . 0.1-1% .

Propylen_e glycol q.b. 100%

Injection Formulation .

Active ingredient - 0.1-100 microgramms
Sodium phosphate 1.50 mg/mi |
NaOH gs desired pH (range 3-9)
glyerol 10-500 mg/ml

water for injection gs to0 0.5-10ml

Pack in glass (ampules) with a rubber stopper (vials, syringes) and a plastic/metal overseal
(vials only). An inert gas atmosphere (for example nitrogen) may be introduced into dead

space of container.

CCK - Antagonist Activity

The CCK-A antagonist and CCK-B antagonist activites of compounds of the
- invention were determined using the guinea pig isolated ileum longitudinal muscle

myenteric plexus preparation. The compounds were tested using the procedure G Dal

———Y




space of container. CCK - Antagonist Activity The CCK-A antagoni st and
CCK- B antagoni st activites of conpounds of the invention were determ ned
using the guinea pig isolated il eum | ongitudi nal nuscle nyenteric plexus
preparation. The conpounds were tested using the procedure G Dal 76
Forno et al J. Pharmacol. Exp & Ther. 261 - 1056-1063 1992 and the pKb

val ue for each conpound was determ ned. The results obtained with
representative conpounds of the invention Wre as foll ows: Compounds of Ex
No. : pKb CCK- A CCK-B 4 ‘) 5.5 10. 1

Forno et al J. Pharmacol. Exp & Ther. 261 - 1056-1063 1992 and the pKb value for each
compound was determined.

The results obtained with representative compounds of the invention were as follows:

Compounds of Ex No. pKb
CCK-A ' CCK-B
4 5.5 10.1
14 : 6.8 " 85
25 + <6.0 9.1
26 '<5.5 8.7 N

45 5.9 89

CCK - Receptor Binding

The binding affinity of the compounds of the invention for the CCK-A receptor -
(Pancreas Assay) and CCK-B receptor (guinea pig cortex assay) was determined using
the procedure of G Dal Forno et al J, Pharmacol. Exp & Ther. 261 - 1056-1063. The pKi -

values determined with respresentative compounds of invention were as follows:




14 6.8 8.5 25 <6.0 9.1 26

<5.5 8.7 45 5.9 : 8.9 CCK - Receptor Binding
The binding affinity of the conpounds of the invention for the CCK-A
receptor (Pancreas Assay) and CCK-B receptor (guinea pig cortex assay) was
determ ned using the procedure of G Dal Forno et al J. Pharmacol. Exp &
Ther. 261 - 1056-10.63. The pKi. val ues desgrnined W th respresentative
conpounds of invention were as foll ows: 7 Conmpound Ex No pK
CCK- A CCK-B

Compound Ex No pKi
CCK-A CCK-B

4 6.9 9.6
7TA 6.33 8.71

9 6.02 8.31

11 5.80 8.01

14 6.15 8.64

16 6.95 9.17

25 6.49 8.81

26 6.30 8.81

27 6.83 9.54 ]
30 7.00 9.14
31 6.76 8.82
39 6.52 8.72

4] 6.09 8.53

45 5.95 9.02

The compounds of the invention are essentially non-toxic and therapeutically useful doses.
Thus fore example no untoward effects were obserbved when the compound of Example -
45 was given orally to mice and rats at doses at which the compound exhibits anxiolytic

activity.
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4 6.9 9.6 7A 6. 33 8.71 9 6. 02
2'3% H 9513025 2'23 H 8 81 26 T

8.81 27 6. 83 9.54 30 7.00 ”“I"l ||||||‘|l|Tﬁ||||JH|||

6. 76 8.82 39 6. 52 78 8.72 41 Y 6"09° * .

g. 53 45 5.95 9.02 The conpounds of the invention are

ssentially non-toxic and therapeutically useful doses.

CLAIM

1. Compounds of general formula (I)

R
| o)
3
R 2
NECONHR
3
| R 0 M

R? represen.ts a phenyl, C, cycloalkyl, C,.,, bridgedcycloalkyl-or C, salkyl group which

wherein

alky! group may be substituted by a hydroxy, phenyl, C,. aalkoxycarbonyl,

C, cycloalkyl, or C,, bridgedcycloalkyl group; i

R? represents a substituted or unsubtituted phenyl group (wherein the substitutents may
be 1 or 2 of halo, C,_alkyl, nitro, cyano, trifluoromethyl, trifluoromethoxy; C, _alkylthio
‘or (CH,), R* wherein R* is hydroxy, C,_alkoxy, COR® or NR'R'.
R3 is phenyl optionally substituted by one or two.halogen atoms;
R? represents hydrogen or a C, _alkyl group;

R® and R” independently represent hydrogen or a C,_alkyl group.
R® represents hydrogen or a halogen atom; m is zero, 1 or 2;

n is zero or 1; and pharmaceutically acceptable salts and solvates thereof.

2. Compounds as claimed in Claim 1 wherein R! represents phenyl, phenethyl, bridged
C,.,.cycloalkyl, C, alkyl, C, ; hydroxyalkyl, C alkyl substituted by bridged
C,.cycloalkyl, alkoxycarbonyl;nethyl or C, jalkyl substituted by C, ,cycloalkyl.

3. Compounds as claimed in Claim 1 or Claim 2 .wherein R! represents 3-methylbutyl,
- 3,3-dimethylbutyl, 2-hydroxy-3-methylbutyl, 2-hydroxy-3,3-dimethylbutyl,
2-cyclopentylethyl, 5-norbornenyimethyl or 1-adamantylmethyl.




Thus fore exanple no unt oward effects were obserbved when the conpound of
Exanpl e 45 was given orally to mce and rats at doses—at—which _the conpound

exhibits anxiolytic activity. 78 CLAIMS 1. Conpour)ds’ m' | a
(1) [err] wherein Rlerr] represents a.phenyl, C[err]cyc ’ ﬂﬂ'['mlmr [m
bri dgedcycl oal kyl or Clerr] al kyl group Whhih al kyl group nty

substituted by a hydroxy, phenyl, Cerr] oxycarbonyl, Cerr] cycl oaI kyl ,
or CJerr] bridgedcycl oal kyl group; R err] represents a substituted or

unsubtituted phenyl group (wherein the substitutents may
4. Compounds as claimed in any of Claims 1 to 3 wherein R? represents phenyl
optionaily substituted by bromine, chlorine, fluorine, methyl, methoxy, methyIthio,

trifluoromethoxy, cyano, dimethylamino, or (CH,),CO,R® wherein R® is hydrogen or

C, alkyl.

5. Compounds as claimed in any of claims 1 to 4 wherein R? represents phenyl
optionally substituted by methoxy, cyano, nitro, methylthio, dimethylamino,

ethoxycarbonyl or carboxyl.

6. Compounds as claimed in any of Claims 1 to 5 wherein R? represents phenyl
optionally substituted by fluorine in ortho or para position. .
7. Compounds as claimed in any of Claims 1 to 6 wherein R® represents hydrogen,

chlorine or fluorine.

~ 8. Compounds as claimed in any of Claims 1 to 7 having the configuration

0

®R)a
"/ NHCONHR.

W N 2<f >2<F°..
s

(18)
9. N-phenyl-N'-[2,3,4,5-tetrahydro-2,4-dioxo;1-(1-adamantylmethyl)-5-
- phenyl-1H-1,5-benzodiazepin-3-yl]urea and the (+) enantiomer thereof and salts thereof.

10. N-[1-(1-Adamantyimethyl)-2,4-dioxo-5-phenyl-2,3,4,5-tetrahydro-1H-1,5-
bénzodiazepin- 3-yl]-N'-(3-carboxyphenyl)urea
N-phenyl-N'-{2,3,4,5-tetrahydro-2,4-dioxo-1-(3-methylbutyl)-5-
phenyl-1H-l_,._S-benzodiazepin;S-yl]urea;
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be 1 or 2 of halo, Cferr] alkyl, nitro, cyano, trifluoronethyl,
trifluoromethoxy) (ferr] alkylthio or (CHerr]) R err] wherein Rerr] is
hydroxy, Cerr] al koxy, COerr]Rerr] or NRerr]Rerr]. Rerr] is phenyl
optionally substituted by one or two hal ogen atons; nts

hydrogen or a Cferr] al kyl group; R err] and R[err] wmnml nresent
hydrogen or a (ferr] alkyl group. Rerr] ghepresents I m%n
atom mis zero, 1 or 2; nis zero or 1; and phar maceuti cal Ity acce

salts and sol vates thereof. 2. Conpounds as clainmed in laim1 wherein-R1L

represents phenyl, phenethyl, bri dged (err] cycloal kyl, g[[err} al klyl kv :
err] hydr - e err] cycl oal kyl

gl[kox]yca?/bolﬁ;% ‘F‘Ebllylaglﬁ en ])- %@U@,ﬁxcﬁ?%g{ox&ﬂ r] cycl oal kyl . 3.

Conpounds anemb'ﬂ:utm;i5+(ﬁ-f[%mpheﬁy]t)ﬂ}§laalmniodigﬁbp B-y uﬁaﬁ} represents

3- et hyl bu di net hyl but roxy met hyl but yl,

2- hydr oxy- g"‘g B?ﬁét éqst °‘2°fé§‘élsé§>;% g0kt hyl , 5- norborrrenyl met hyl or

1- adamant yl net hyl .

11. Compounds as claimed in any of claims 1 to 10 for in therapy.

12. The use of a compound as claimed in any one of Claims 1 to 10 in the manufacture
of a medicament for the treatment of conditions where a modification of the effects of

gastrin and or CCK is of therapeutic benefit.

13. Pharmaceutical compositions comprising a compound as claimed in an'y of Claims 1

to 10 in admixture with one or more physiologically acceptable carriers or excipients.

14. A method of treatment of a mammal including man for conditions where
modification of the effects of gastrin and or CCK is a therapeutic benefit comprising
administration of an effective amount of a compound as claimed in any of claims 1 to
10. '

15. A process for the preparation of compounds as defined in Claim 1 which comprises -
() reacting a compound of formula (II), wherein R’, R%, R® and m are as defined in
formula (I) and X represents the group -N=C=0 or NHCOR® wherein R? is an optionally

substituted phenoxy group or a 1-imidazole group
1

s l V/ 0
(R).\Ej‘::jé
X
R O

with an amine of formula (IIf)
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79 4. Conpounds as claimed in any of Clains 1 to 3 wherein R[efr]
represents phenyl optionally substituted by brom ne, chlorine, fluorine,
met hyl , met hoxy, methylthio, trifluoronethoxy, cyano, dinmethyl

(CHerr]).COerr]R err] wherein Rlerr] is hydrogen @ er m“
Conmpounds as clained in any of clains 1 t% 4 wherein “k\!‘g“‘m m‘

phenyl optionally substituted by nethoxy, &yano nitro, MO

di met hyl am no, et hoxycarbonyl or carboxyl. 6. Conpounds as clained in any
of Clains 1 to 5 wherein R err] represents phenyl optionally substituted by
fluorine in ortho or para position. 7. Conpounds as clainmed in any of
Clains 1 to 6 wherein R err] represents hydrogen, chlorine or fluorine. 8.
Conpounds aswhérimRbhdsrthameaning defihéGinlfotrfiuld (D i@ gicp coavdrtibiethéren [err]

(b) acylating an amine of formula av)

1

R

| 0
s .

®R)a
NE,

3 aw»
R o

by reaction with an isocyanate of formula (V) or a carbamoyl chloride of formula (VI).
O=C=NR? (V) CIC(O)NHR? (VD) .

. (c) hydrolysis of a compound of formula (I) in which R? is a phenyl group substituted by
an alkoxycarbonyl group to yieid~ a compound of formula (I) in which R? is a phenyl
group substituted by carboxyl;
and thereafter, if necessary or desired converting the resultant compound, either before
or after any sepération into its stereochemical isomers into another compound of the

invention.
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9. N-phenyl-N-[2,3,4,5-tetrahydro-2, 4-di oxo- 1- (1-adanant yl net hyl) - 5-
phenyl - 1H 1, 5 benzodi azepi n-3-ylJurea and the (+) enantlorrer t her eof and
‘salts thereof. 10. :
N-[ 1- (1- Adamant yl net hyl ) - 2, 4- di oxo- 5- phenyl - 2, 3, 4, 5-t et r ahydr o- 1H— 1, 5-
benzodi azepi n- 3-yl]-N -(3-carboxyphenyl)urea

N-phenyl -N -[ 2, 3, 4, 5-tetrahydro- 2, 4-di -1-(3-net hyl butyl)-5-

phenyl - 1H 1, 5- benzodi azepi n- 3-yl ] urea,; 80 .

N- ( 3- di net hyl am nophenyl ) - N' 2 yyedli 0xo- 1-(3-

met hyl butyl )-5-(2-fluoro N * iva -3-ylJurea; and the (+)

enantioners thereof and salts thereof 11. Corrpounds as clainmed in any of
claims 1 to 10 for in therapy. 12. The use of a conpound as clainmed in any
one of Clains 1 to 10 in the manufacture

-ABSTRACT

Compounds of general formula (I)

1
R

i o)

‘ g .
’ (R )u 2
. )—NHCONHR -

K ©° o

R! represents a phenyl, C, ,cycloalkyl, C, ,, bridgedcycloalkyl or C, salkyl group which

wherein

alkyl group may be substituted by a hydroxy, phenyl, C,_alkoxycarbonyl,

G, ccycloalkyl, or G, ,, bridgedcycloalkyl group; |

R? represents a substituted or unsubtitutt.ad phenyl group (wherein the substitutents may
~belor2 of halo, C_alkyl, nitro, cyano, trifluoromethyl, trifluoromethoxy, C, alkylthio

or (CH,), R* wherein R* is hydroxy, C,_alkoxy, CO,R® or NR°R’. |

R’ is phenyl optionally substituted by one or two halogen atoms;

R’ represents hydrogen or a C,_alkyl group, e —
;. REPLACEMFNT SHEET
R® and R’ independently represent hydrogen or a C,.alkyl group. "‘----—-----..-...._l,.;__,
. R® represents hydrogen or a halogen atom; m is zero, 1 or 2; 03 MAR 897 l
n is zero or 1; are antagonists of gastrin and CCK-B receptors
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of a-nedicanent for the treatnent of conditions where a nodi fi calgyon, Qf Hdre
;6ffects of gastrin and or CCK is of therapeutic benefit. 13. Pharmaceuti cal
, conpositions conprising a conmpound as clainmed in any of Clains 1 to 10 in
adm xture with one or nore physiologically acceptable carriers or
excipients. 14. A process for the preparation of conpounds—as—-defined in
Claim1l which conprises (a) reacting a conpound of f ein
Rlerr], Rerr], Rerr] and mare as defjped in fornuﬂ“]mmllu“"ulmu"lesents
the group -N=C=0 or NHCOR[ err] wherein #é]err] Is an optionai | y sgbstituted

phenoxy group or a 1-imidazole group [err] with an amine of formula (111)
[err] 81

N-(3-dimethylaminopheny l)-N'-[2,3,4,5,-ter.1_'ahydro-2,4—dioxo-1-(3-
methylibutyl)-5-(2-flucrophenyl)-1H-1,5-benzodiazepin-3-yljurea;

and the (+) enantiomers thereaof and salts thereo.
11. Compounds as claimed in any of claims 1 to 10 for in therapy.

12. The use of a compound as claimed in any one of Claims 1 to 10 in the manufacture
of a medicament for the treatment of conditions where a modification of the effects of

gastrin and or CCK is of therapeutic benefit.

13. Pharmaceutical compositions comprising a compound as claimed in any of Claims 1

to 10 in admixture with one or more physiologically acceptable carriers or excipients.

14. A process for the preparation of compounds as defined in Claim 1 which comprises '
() r&:éting a compound of formula (ID), wherein Rf, R?, R°® and m are as defined in

formula (I) and X represents the groué -N=C=0 or NHCOR® wherein R’ is an optionally

substituted phenoxy group or a 1-imidazole group
: : i

1
R
| 0

s
R
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with an amine of formula (III)




V\hf_,rei:n Rlerr] has the neaning defined in fornula (1) or is a group
‘convertible thereto. (b) acylating an amne of formila (I1V) [err] by
"reattion with an isocyanate of fornmula (V) or a carbanoyl chloride of

formula (M). O=C=NRerr] (V) CC(ONHR[ err] drolysis of
a conmpound of formula (1) in which Rerr] is a phe%‘! mmﬁ"mﬂm [ ed by

an al koxycarbonyl group to yield a conp@ind of for ””'ﬁ%[ err]
is a phenyl group substituted by carboxyl; and thereafter,"if" nécessary or

desired converting the resultant conpound, either before or after any

separation into its stereochem cal isoners into another conmpound of the
I nventi on.

wherein R* has the meaning defined in formula (T) or is a group convertibie thereto.

(b) acylating an amine of formula awv)

1
R
I o .
1
Rl # N
I NH,
X
I a™»
R o
by reaction with an isocyanate of formuia (V) or a carbamoy! chloride of formula (VI).

0=C=NR? (V) CIC(O)NHR?  (VI)

- (c) hydrolysis of a compound of formula (I) in which R?is a phenyl group substituted by
an alkoxycarbony! group to yfeld-a compound of formula (I) in which R? is a phenyl
group substituted by carboxyl;
and thereafter, if necessary or desired convenfng the resultant compound, either before
or after any separation into its stereochemical isomers into another compound of the

invention.




X

Yoreor§° Fos

REPLACEMENT SHEET

08 NOV 2001

1, 5-Benzodiazepine Deﬁ{'atives And Their Use In Medicine

. This invention relates to novel 1,_5-benzodiazepii1e derivatives, to processes for their
preparation, to pharmaceutical compositions containing them and to their use in medicine.
In particular the invention relates to compounds which are potent and specific
antagonists of gastrin and/or cholecystokinin (CCK).

Thus, the invention provides compounds of general formula (I)
1

R
. 0
D,
i 2 - .
_ - NHCONHR -
N
3 .
R 0 0]
wherein

R represents a phenyl, C, ,cycloalkyl, C,,, bﬁ_dgedcycloalkyl or C, salkyl group which
alkyl group may be substituted by a hydroxy, phenyl, C, calkoxycarbonyl, C,cycloalkyl,

or C,,, bridgedcycloalkyl group;
R? represents a substitﬁted or unsubtituted phenyl group (wherein the substitutents may -
be 1 or 2 of halo, C,_jalkyl, nitro, cyano, trifluoromethyl, triftuoromethoxy, C,_jalkylthio
or (CH,), R* wherein R* is hydroxy, C, alkoxy, CO,R® or NR°R’.
R® is phenyl optionally substituted by one or two halogen atoms;
R’ represents hydrogen or a C, jalkyl group;
R® and R’ independently rep.resent hydrogen or a C,_,alkyl group.
R’ represents hydrogen or a halogen atom; m is zero, 1 or 2;
nis zero or 1; and pharmaceutically acceptable salts and solvates thereof.
It will be appreciated that compounds of formula (I) possess at least one asymmetric
carbon atom (namely the carbon atom occupying the 3-position of the diazepine ring) and

the compounds of the invention thus include all stereoisomers and mixtures thereof

including the racemates.
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1, 5-Benzodiazepine Derivatives And Their Use In Medicine

ABSTRACT

Compounds of general formula (I)

1

| R
| O
8 -
.m).\ij:} )
. -NHCONHR
e R3 o ®
wherein

R! represents a phenyl, C,.cycloalkyl, G, ,, bridgedcycloalkyl or C, ;alkyl group which
alkyl group may be substituted by a hydroxy, phenyl, C,_ 6alkox),(cai'blon-yl, . '
C,cycloalkyl, or G}, bric.lgedcycloalk)fl group; .

R? represents a substituted or unsubtituted phenyl group (wherein the substitutents may
be 1 or 2 of halo, C,_alkyl, nitro, cyano, trifluoromethyl, trifluoromethoxy, C,_alkylthio
or (CH,), R* wherein R* is hydroxy, C, alkoxy, CO,R®or NR°R’. .
R? is phenyl optionally substituted by one or two halogen atoms;

R® represents hydrogen or a C, alkyl group; B

R® and R’ independently represent hydrogen or a C,_alky! group.

. R® represents hydrogen or a halogen atom; m is zero, 1 or 2;

n is zero or 1; are antagonists of gastrin and CCK-B receptors
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