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patent (Bire B&ful { the treatment of cerfain human diseases characterised by polyuria. They
~ are also useful in the control of urinary incontinencé'and bleeding disorders.

BACKGROUND TO THE INVENTION

Vasopressin is a peptide hormone secreted by the posteﬁb'r pituitary gland. It acts on

" the kidney to increase water retention and so reduce urine output. - For this reason,
vasopressin is alternatively known as "antidiuretic hormone”. It also acts on the
‘vasculature, where it produces a hypertensive effect. The cellular receptors that mediate
these two actions have been characterised and shown to be different. The anfidiuretic
action is mediated by the type-2 vasopressin receptor, commonly called the Vs receptor.
Agents that can interact with the V, receptor and activate it in the: same way as
vasopressin are called V, receptor agonists (or simply V, agonists). Such agents will
have an antidiuretic action. If these agents interact selectively with the V, receptor and
not the other vasopressin receptor subtypes, then they will not have the hypertensive
effect of vasopressin. This would be an important safety consideration and make such.
agents attractive for the treatment of human disease conditions characterised by polyuna . |
(which is herein taken to mean excessive urine production).

Vasopressin
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pituitar yiegmptessims act amenable to the most convenlént_of purification techniques such as

~ crystallisation. Consequenﬁy, desmopressin is rélatively expensive. It has a very low
oral bioavailability, and there is some variability in this parameter.

Os NH,

' - NH, .
H' NH2 HN ’

HO@iNI : Desmopressin
NH 575 H(? P n\)\\NH
o

»  Qverall theh. there is a recognised need for a selective vasopressin V, receptor agonist
~ that is easy to prepare and purify, and that has a high and ‘predictable oral bioavailability.
~Such properties are most likely to be obtained with a non-peptide compound. Examples
of such compounds are disclosed by 'Ogawa ef -_al. in International Patent Application'
. PCTIJP96/03652 (W097122591)7,“-byFailli et al. in PCT/US98/15487 (WO099/06403),
PCT/US00/00885 (WOOOI46224) and PCT/US00/00358 (WOOOMSZZ?) by Dusza ef al.
. in. PCT/US98/15495 (W0991064QQ) and by Steffan and Failli in PCT/US00/00886
' (W000146225) and PCT/US00/00653 (WODGI46228) However the compounds
_ 'dlsclosed in these documents are not ideal drug candidates. For example, some have
' "only moderate selectivity for the . Vz receptor and many have only very limited oral
bloavailablllty probably because they are poorly soluble in aqueous media. The present
" invention provides compounds that show a better combination of properties.

- The‘ anti-_(_jiuretié action of desmopréss_in' results in a decreasé in the osmolarity of the
- blood, and this has been shown fo be useful in the treatment and prophylaxis of sickle-
cell discase. Besides its antidiuretic actions, desmopressin is used fo increase the

2 .



the kidney to incréase water retenti-on and so reduce urine output. - For
this reason, vasopressin is alternatively known as "anti%h Bee@mker 38f4rone" .
It also. acts on the vasculature, where it produces a hypertensive effect.

The el | woannoegept ors that nediate these two actions ha¢q:®aRM2737
characterised-and shown to be different. The antidiuretic action is

nmedi ated by the type-2 vasopressin receptor, ~comonly called the V2 -
receptor er th the V2 rece ctivate it in
o sangonsEfifloh s B of i EXiaiuon roleis iy o3 dakiis ol (e Sompl y v2
agoni st sWilleBearid antml ts mhltheh dﬁaomvz cuntex|t thil wiikek Cd@ﬁidpﬁéssgul Usdrhese th@ent s

i nteract e t he e ot her vasopressin
recept ortré%%'g‘{%{)&fj" e}/rf’?\ghtl'? ﬁb@'ﬂ%‘ﬂ ﬁ'ﬁﬁﬁ‘%ﬁaﬁ_@aﬁ%ée hﬁ%ﬁ‘ﬂ%ﬁ%ﬁ%haseﬁ I3 Beeinf
vasopr esmipnrted ho showuéitbceimthel ogrdal a@tvoﬁﬁf@kﬁénﬁon%ad%kahpl@” itareh BB -such.
agents he t nt o sease condi t| ons

charact Z{E}JBQ%A E?/%Soefq(?ﬁ Yln %\ﬁﬂfﬁ“?@ ‘?fe—&{éﬁn%pecsd%ﬁa%eoa i beussiliin dheyr i ne
pr o](cjuct | mapagen@ivd? dde:ameraml tlmc}i 23 Si&ﬂ@ﬂbﬁﬁhcﬁﬁﬂ?é M@;}l@%@@ﬁé’@ 164 @BR1/ 02737
In fact e is already. in use in human therapy. Desnopressin

(ot herw%%%ﬁﬁagﬂggtgﬁ?hwprﬁwwf pressin, Mnirin(tm, DDAVP(tm,
Cctastim(tm) is a peptide anal. ogue of vasopressin which is selectively an
agoni st is used in the treatnment of central-

di abet es@ﬁ%gégﬁ&%m‘ﬁéugby condition that results fromdefective
secretion.  of vasopr essin. is also enployed in the control of nocturnal

enur esi s in.the control. of nocturia. However,
desnopr e%(g:l%ﬁdmér{i 6t f"é;ﬁ aF%?é:ng Mﬁé{@’ﬁf‘t‘?rh there IS reded a segsrf CORPONBYY current

synt hes eaccofdiighte @gem} fommelabengridg ,anam@lsaldﬁé‘ﬂm%t@ﬁﬁtﬁheﬁaomﬁat% Rkl e to

t he nost urifijcati techn es,. such as
pe%?ge/ %gom ?va opressfn and w r2ch are sele ltlee for the V; receptor subtype.

" wherein: )
. Wis either N or C-R4 - . :
) L R'-R‘are mdependenﬂy seiected from H, F, CI Br, alkyl, CF3. phenyl, OH O-alkyl NHz, :
- NH~alkyl N(alkyl)z, NO, and CN or R? and R® together can be -CH= CH—CH CH:;
' | _G isa blcyclic or tr(cycl{c fused gzepme denvatxve seiected from general formulae 3 to 8




crystallisation. Consequently, desnopressin i$ relatively expensive. It has
a very low oral bioavailability, and there is seme vari abl Ppegmbes 2004 s
paraneter. Desnopressin NH2 Overall then, thegé is a recognised need for a
sel ecti vevovexsmpzeessi n V2 receptor agonist that is easy tecpPighanesand
purify, and that has a high and predictable oral bioavaiiability. Such
properties are nost likely to be obtained with a nonpeptide conpound.

Exanmpl es of .such co o%:nds are disclosed by Qgawa et al. in International
P

Patent Application, R96/ 03652 (WO97/ ), by Failli et aAf\ ign
PCT/ US98/ 15487_( ), ~PCTHUSQ 8%0/ 46 A
: . 4in PCT?&?% - /
46225) ,

064

PCT/ US00/ 0035 7), by EPS
(W099/ 06409)\ i Steffan and\Fai ]
and PCT/ US00/1006 0/ 46228) . Mowe t he conpoundsY digckosed in these
docunents are not ideal -drug candi dates. For exanple, some have only
noder at e selectiv?ty for the. V2 receptor and many have.onFy very limted
oral bioavailability, probably because they are poorly soluble i n agueous
medi a. The present invention provides copfunds that show a better

conbi nation of properties. The- anti-diusefiq action of desnopressin
results in a'dech%se}ﬂEn t he osnnlarify of A'he blood, and this has been

shown to be wysef 1A t A"t reat ment, andN phyl axi s of sickl alfcwal | _

di sease. Be its\ant/ diuretic Aactyons, \desnopressin sed \t o i ncrease
the 23 Dece{lb 02/ 00626 01/ 2737 concentat | onﬁthe bl ood
of the coagul: ot ei ns known VIl and vonYy ebyand factor.

In the clinical context, this ‘makes de pressin useful in tfe treatnent.
of haerr_qphi lia A émd von W}t elb:r-and' S d} sease.- Desnopressin %qs al so been
in which A', A%, A” and A" are each independently selected from CH,, O and NR®;

A% A% AS AT A", A™ and A" are each independently selected from CH and N;
either A® is a covalent bond and A°is S, or A% is N=CH and A® is a covalent bond;
~ A®and A" are each independently selected from NH, N-CH; and S;

A and A" are both CH,, or one of A and A" is CH, and the other is selected from
CH(OH), CFy, O, SO, and NR%: |
R® is selected from H, alkyl and (CH,),R%: . -
RPis selected from phenyl, pyridyl, OH, O-alkyl, NH;, NH-alkyl, N{atkyl),, NO5, CO.H and
o _ o _

ais0,1o0r2;

bis%,2,30r4;
Yis CHor N; ) B
ZisCH=CHorS;and -

- Glisa group selected fromAgené%éT;fg_r_muIae 9to 11,

S R D .-
| ATCH) 80 H COReRT
| : Vv . ' _ v

.9 10



reported to-show effects in the central 'nervous system For exanple, it
has been reported to be effective in 'the treatnent of PoRecembes 2004 ease

and to bemowsebsss i n the managenent of cocaine addiction.p&akhA62737

applications would be open to the non peptlde agoni sts of the present

i nvention. SUMVARY OF THE INVENTION R --:R4 are independently sel ected

fromH .F, .C , CF3, hen OH, 0O-al kyl, NH2, NH al kyl,

N( al kyl )E‘”Wéﬁﬁegﬁm&c’ Hﬁflo@féﬁw apg Aase- OkRgiysubetitierpheny!

Accor di ngr pysidyl vitigréih tm@sﬂsashtu@ﬁtstdﬂe sER¥RAIANF, ENBF E‘augFt LaﬁkgP'N% series of
o 'sal

conpoun eral formulae 1 and 2,
tautoneﬁ“f%ﬁﬂﬁ'ky&ni}&ﬁ"a%n- pepti de agoni sts of vasopressin and V\/m ch

are sel emﬁg é{@o\ﬁ&émuj@,@dwmwcept or subtype— wherein: Wis either N or C R4;
0l is.a chl i ¢ fused azgpl ne,  derivative selected from

rotri
general a@re%oglb 86 exs Fpateng et E %%/%MB@%O%TD@OW 02737 7
58. in @haﬁmaANHz,MHBABrﬂPMc/éné tRé BthRARMH 'dgftﬂl%ﬂfi_ﬂ eﬁ%Jréﬁ ed from G2,

Se?ggt EE%I‘(PB’AZ@FP%W%@%%@"" A3, Al4 and.Al5 are eac epen ently

F'and F? are both H, or together are =0 or =S;  ~+

* Lis selected from OH, O-alkyl, NH,, NH-alkyl and NR°R™,;
R is selected from H, alkyl, alkenyl and COR®,
R®is selected from OH, O- -alkyl, NHo, NH-aIkyI N(a!kyl)z, pyrrolldmyl and p:pendmyl
R®and R are both alkyl ar together are —(CHy)y- or —(CH2)20(CH2)2-,
VisO,N-CNorS; '

- cisCorf;

~dis0Oori1;

,e.is' Oorf,;

fis0,1,2,30r4;

~gis2or3;and

his 3,4 or5,

provided that d and e are not both 0.

According to a second aspect of the invention, there is provided a use of a compound,
' according to general formulae 1 or 2 or a pharmaceutically acceptable salt thereof in, orin

the manufacture of a pharmaceutical composition.

"_'The mvent[on further compnses pharmaceutlcal composmons mcorporatmg these
o vasopressm agomsts whach composrtlons are partlcularly useful in the treatment of
~ central diabetes msmndus noctumal enuresrs and nocturia. ' '

S 'aéseélprtoﬁ‘pﬁ THE_!WEN -

- ln a ﬂrst aspect the present mvention oompnses noiel 4»(ammomethyl)benzamtde and_.‘ e
- - f6—(ammomethyl)mcotmamide denvatwes accordlng to general formuIae 1 and 2.



either A5 is a covalent bond and As is S, or AS'is N=CH and A6 is

coval.ent bond; A8 and A" 2 are each i ndependently sel ect&???%%zo?&%
and S; A6 and A 17 are both CH2, or one of A'6 and Al7-is CH2 and the

ot her | SWOME426d from CH(OH), CF2," 0, SO and NR5; R5 iRCEEB&H2EH from H,
al kyl and (CH2)bR6; R6 is selected from phenyl, pyridyl, OH Oalkyl, NH2,
NH al kyl, N(alkyl)2, N2, C®Hand CN, ais 0, 1 or 2, bis 1, 2, 3 or 4
Yis CHor N, Zis CH=CH or_$; dGleagroupsiectdfromgeneral
formulae 9-to 11, Ar (CH2) -%SO ‘f (CH2 10 11 23 enb 2004 WD 02/ 00626
PCT/ GBO1/ 02737 in whi chpAr i ct d from thﬁyI pyr iyl , napht hyl and
nono- or pol ysubstituted Ty su@stituents are
selected-fromF, d, I C]—I 0- alJQd NH-al kyl , N(al kyl) 2,

N2 and CN; Dis a : t NH, En2 h H W or F, or
one of El and E2 is OH, 0 al kyI n, OPh,” OAc, F, 14, r, N3, NH2, NHBn
or NHAc and the other is H or Eli and E2 together GHg = -Q(CH2) eO- or
-S(CH2)9,S-; F1 and F2 are both H, or together are =0 or ':S; SR

1 o : 2 '

In general formula 1, W represents either a mtrogen atom (N) or a substituted carbon
atom (C-RY.. The substituents R — R“ are each independently selected from hydrogen
- (H), fluorine (F), chlorine (Cl) and bromine (Br) atoms, and alky!, trifluoromethyl (CFs),
phenyl (Ph), hydroxyl (OH), alkoxy (O—aikyl), brimary amino"(NHz), monoalkylamino
_ (NH-alkyl), dielkylamino (N(alkyl)), nitro (NO,) and‘cyano (CN) groups. Aiternaﬁvely; R?
and R® together can be -CH=CH-CH=CH- such that together with the ring to which they .
are attached they form a naphthalene, isoquinoline or isoquinolin-3-one fused 'ring
system. The felationship between the two general formulae above is clear when one-
considers the compound of general formula 1 in which W is nitrogen and R’ is hydroxyl.
- The resulting 2-hydroxypyridine can also exist as its 2-pyridone. tautomer. In this
tautomeric form the nitrogen atom is able to carry a substituent equivalent to R‘i, and such
a compound is represented by general formula 2. |

The group G' is a bicyclic or -tricyclic fused azepine derivative selected from general
formulae 3 to 8. It is joined to the carbonyl group of the parent molecule (1 or 2) through
the nitrogen atom of the azeplne nng common to all of 3 to 8, so as fo form an amlde
bond. '



L is selected fromOH, O-alkyl, NH2, NH al kyl and NROR10; R7 is selected

fromH, alkyl, alkenyl and CORS: RS is selected from OH, 4% [agqeber kflp4

NH- al kyl , N(alk )2, pyrrolidinyl and piperidinyl; R9 and R10 are both

al kyl ; orW %?é are -(CH2) h or -(CH2)20(CH2) 2.1 Vis BCHEBNGITS: ¢ is
0 or- 1; d is Oor 1; eis Oor 1; f is 0, 1, 2, 3 0or4; gis 2 or 3; and
his 3, 4or 5 provided that d and e are not both 0. According to a
second aspect -of the invention, there is prpyzided a use of a co und,
according to generalt fo me 1 or 2 or,4a pharfmceutical ly ggcepfable salt
t hereof in, orZi Hel marfdf act ure ph&r maceuti cal Z gs‘ ' The

I nvention fur heq conphi=s®s phar ceq I cal ositionﬁqi cor po ng these
vasopressin a§9;ELts t.ch conpos ns . rticula sef in the
,treatnment of ‘cent\N di abet es i nsi pi noct ur nal . eﬁﬁresN nd nocturi a.
DESCRI PTION OF THE INVENTION in a first aspect t he present invention

conprises novel 4-(3m nonet hyl)benzam d¢ and 6-(am nonet hyk) ni coti nam de

derivatives aceording to general fornulaeil 9nd 2. 23 Decenber 2004 WO

02/ 00626 ‘

<\:(w§f <X ¢ N C[)

in these formulae, A', A%, A” and A’° each represent an oxygen atom (-O~) or a methylene

" (-CHz) or substltuted imino (-NR>) group. A% A% A° AY A" A" and A each
represent a methine group (=CH-) or a nitrogen atom (=N-)‘. VWhere two or more of these
oceur in the same.'group, each is indepehdem'_of the others. Thus, for example, in-
formula 3, A? and A® may both be nitrogen, both methine, er one may be methine and the

' other nitrogen. ‘A% and A° are chosen together such that either A® is a covalent bond and
A® is a sulphur atom (-S-), to give a thiophene ring, or A® is a group -N=CH- and A® is &
covalent bond 1o give a pyridine ring.  A® and A™ each represent an imino group (-NH-),

“an N-methyl imino group (-NCHy) or a sulphur atom (-S-). -~ A" and A may both
represent a methylene group (-CHy) or one-of A" and A" may represent a methylene
group while the other represents a hydroxymethylene group (-CH(OH)-), a

_ drﬂuoromethylene group (-CFg-) a substituted imino group (-NR>), an oxygen atom (-O-),

" ‘or an optionally oxidised sulphqg.e@)__tgg} (-SO.-), where ais zero, 1 or 2. '

The group R® represents a hydro'gen atom (H), arit.alkyl_ group, or a group ~({CHo),R®,

where b is 1,2, 30r 4 The group R® represents a-g'ro_up' selected from phenyl, pyridyi,
- hydroxy (-OH), alko)cy (-O-alkyl), brimary amino (-NH;), mono- 'and__ diatkylamino

(-NH-akkyl and N{a!kyl)z), nitro (-NOy), carboxy (-CO.H) and cyano (-CN) groups. 7 ‘

Y represents either a'methine group (=CH-) or a nitrogen atom (=N-). Z represents
“either a sulphur atorr.t"(-,S-) or a group -CH=CH-:. - ' ‘



H1H &.N 2 PCT/GB01/02737 In general formula 1, Wrepr nts ei %B@L
nitrogen atom (N) or a substituted carbon atom (C— R4)-. egtf’ﬁé ents
R - R4 are each independently selected from hydrogen (H), fluorine (F),
chl ori newo@epo@nd bromi ne (Br) atons, and al kyl, trifl uorramssbotlo2(3F3) ,
phenyl (Ph), hydroxyl (OH), al koxy. (0-alkyl), primary am no (NH2),

nonoal kyl'am no (NHal kyl ), dialkylamno (N(al kyl)2); nitro (NO2) and cyano
(CN) gro | r can be -CH=CH CH=CH such

t hat toget e?'e{dﬁrﬁﬁ‘“fiée'é@%d’ném'ﬁ’eﬂﬁ‘%gt?ﬁﬁH%gmgﬁg attached they forma

napht hal ene, " i soqui nol i ne_or__isoqui nol i n-3-one fused ring syskem! The

rel ati onship between theltwo [general formulae above is cl ear ne

consi ders the conpound o ngn ral faorsml a D whi ch WEns geh“and R

i s hydroxyl . Ar_'(l'djﬁ _eggj} hydro@ (ﬁ an al so- st jas its
2-pyridone. taut ofré PH| t 'tautorrerlcfor the nit ' omLs able to
carry a substituent eqw aI to R4, and such” a conpound s r§presented
by general formula 2. Thé-greup G. is a bicyclic or tricyclic f{sed azepine
derivative selected fromgeneral fornulae 3 to 8. It is joined'to the

car bonyl group of t h8 parent nol ecul e (91B,r 2) through the ﬂi‘trogen atom

25 beceniBigg a6 3 alchyH divdbnttelBusedfedtiohP ol e 25) &F dfona? "¢

(=8) atoms and a cyanimide (=N-CN) group

In general formula 9, Ar represents'an aromatic group selected from phenyl, pyridyl,
. naphthyl. and mono- or polysubstituted phenyl and pyridyl groups, ‘wherein the
" substituents are selected from fluorine {F), chlorine (Cl) and bromine (Br) atoms and alkyl,
‘hydroxy (-OH),- alkoxy (-O-alkyl), primary amino (-NHy), mono- and dialkylamino
* (-NH-alkyi and N(alkyl),), nitro (-NQy), carboxy (-CO.H) and cyano {-CN) groups.
The values of ¢, d and e are independently zero or 1 provrded that d and e are not both
zero.

In general formula 10, D represents a covalent bond or an imino group (-NH-). The
group R represents a hydrogen atom (H), an alkyl or alkenyl group, or a group -COR?, in

~ which R® represents a hydroxy (—OH), atkoxy (-O-alkyl), primary amino (-NHy) or mono- or
dialkylamino (-NH-alky! and N(alkyl)s) group, or a cyclic amino group selected from

' .pyrrolidinyl (-N(CH,),) and piperidinyl (-N(CHp_)s). The value of f is zero, 1, 2, 3 or 4.

In genera! formula 11 E1 and E2 represent erther two monovalent atoms or groups whrch

may be the same or drfferent or; tegether they represent a dwa!ent atom-or group When

= -and E2 represent monovalent atoms or groups, these may both simultaneously be

o hydrogen (H) or fluonne (P atoms or methoxy (-OMe) groups, or one may be a ﬂuonne

: (F), chiorine (Cl) or bromine (Br) atom ora hydroxy (-OH), alkoxy (-O-alkyl) benzyloxy

(-OBn), phenoxy (-OPh), acetoxy,(-OAc), azido (-N_a,), primary amino (-NH,), benzylamino

(-NHBn) or acetamido (-NHAG) group and the other is a hydrogen atom (H). .- When E'

‘and E2 together represent e divalent atom or group, this ‘may be an oxygen atom (=0) or

an o,0-dioxa- or drthrapolymethylene group (-O(CHZ)QO— or -S(CHz)gS-) in which the
vajue of gis erther 20r3.



6 PCT/ GB01/ 02737 In these fornmulae, A, A4, A and A eac se
oxygen atom (-0-) or a methylene (-CH2-) or substituted %r#‘?%”fb %éo{i
group.- A2, A3, A9, A", A3, Al4 and A'S each represent a nethine group
(=CH) or Q%’i"?“%gen atom (=N-). WWere two or nore of the8E€T/GRIAHR7H N t he
sanme. group, each is independent of the others. Thus, for exanple, in
formula 3, A2 and A3 may both be nitrogen, both nethine, or one may be

met hi ne apH ahBe? M4 gbtwebfe%ﬁ@a h@éroaaﬁ (Hﬁ i Cﬂlib?ﬁéh\é?gﬁfe?%af '&gétﬁé?'at
either A5 is a coval ent bond and ul phur atom
t hi ophene RPN 8P RFIF] (a%%ﬁwpbwieﬁs a&m Ab RRregents @/aroupselssiad remgi ve
a ridin ) - .
Doyl | doRg OB, a;{ o-SRm P"‘?‘*ﬁﬁﬁg CAHY BROmh R el ey
bot h repﬂ@é@ﬁ@ﬂa M??ée'aretlibﬁl% @433 egeh mrpsesent alm osaupsavhichamay be

t
repr esent fig sahaxdramereﬁpw th@r fhig r@,srﬁséntré@bgﬁﬁgﬁygggsgﬁgggggﬂmﬁnhe“e

group (- O—Dihg di f I uor onmet ene roup (
group ( ich %R?g%rf“é‘t%ﬁf( pran optional |y oxidised sul phur atom
(-SCa), where a is zero, 1 or 2. The group R represents a hydrogen atom

(H), an alkyl group, or group -(CH2)bR6, where b is 1, 2, 3 or 4. The

group R6 A@b‘?@‘gﬁﬁfﬁg‘: ﬁ"%ﬁeﬂ'ﬂpa%ﬂ'ﬂ@@ﬂ@%ﬁ $atuiptesHaljecarhoprresidues, includingdinegr, 0H) |
| k

RV i bt rwu? DgiouBs i o Tk cATBB0 e Bintids WP groupsy

groups Y""Plé'ﬁlaeg‘érﬁr% net imitsd 19, HE!‘WI @&x};rmwi (tsqnﬂopyl,drb@ylnswbgah isabutyl,

(=N Z fGpmadcidohentil EBREE @OM,I%[ satom(-S-) .or a group CH=CH . 7. 23
Decenber 2004 ao o33/05‘626 T¥1e .group (5)2 is selected fromgeneral fornulae 9
to 11. ‘

"The term “alkeny!” includes mono-unsaturated hydrocarbon residués, including linear,
branched and cyclic groups, of between two and six carbon atoms. Examples of alkenyl
groups inciude; but are not Ilmlted to, vinyl, 1-propenyl, ailyl, 2—methyl—2—propenyl 2-
butenyl, 3-cyclopentenyl and 2,3-dimethyl-2-butenyl groups..

Certain compounds within the scope of the present invention may exist as iautomers.

~ For example, when W is nitrogen and R or R? is a hydroxy group, or when Ar is pyridy}

) further substituted by a hydroxy group, the resulfing hydroxypyridine can exist as the

pyridone tautomer. All such tautomers are considered to be within the scope of the
present invention. '

- Certain compounds of general formula 1 are capable of forming salts with acids or bases.

' For example compourids containing one or more basic nifrogen atoms can form addition
salts with mineral and organic qus such as hydrochloric ac;d sulphuric acid, phosphoric
acnd acetlc acid, trifluoroacetic émd rhethanesulphon:c acid, crtnc acid and benzo:c acid.

) Compounds contammg acidic groups can form salts with bases. Examples of such salts

mclude the sodium, potassium, calcmm tnethylammomum and tetraethylammomum

' salts, Furtherrnore compounds that have both aC!dIC and basic groups can form internal
§ salts (zwntenons) Insofar as these salts are pharmaceu’ncally acceptable, they are
: ‘:ncluded wnthrn the scope of the |nvent|on ‘

A 'preferféd embodiment of ,1hé inventiori is a compound according to general formula 1.
More preferred is a compound according o general formula 1 in which W is C-R*. Even

9



Ar-(CH2)- (S@2)d e R7-(CH-01- V 9 10 PCT/ GB01/02737 11 I ese ?%J(ae Vv
represents a divalent residue selected from oxygen (=0 [1

atonms and a cyanimde (=N-CN) group. In general formula 9 Ar represents an
ar omat i cCW§93@P62%6el ect ed from phenyl, pyridyl, naphthyl PGFIGBAYIGET or

pol ysubstituted phenyl and pyri.dyl ; groups, wherei n the substituents are
selected fromfluorine (F), chlorine (Cl) and brom ne (Br) atons and al kyl,

hydr oxy fno@*)prefeeéér ax ysuim @ ebﬂﬁréband B wrre&yatareh?oo&e W&, - g (t@%}%&n i

di al kylam no™ (N kyl and_N(al kyl Czj ), gcar boxy
cyano (- Wm@?fburMOSt'Hﬁ%feVﬁ@ ifed campeundginapicheope ef Rndéi)elﬁmm'yctﬂ@fm or 1
provi dedgidiie éﬂrd‘%ﬁ@o&eﬁﬁﬁeé‘gre iyRkdhen; Z€ro. In general formula 10, D

represents a covalent an rmno group (-NH). The group R
represents a hydrogen atom (H), an al kyl or al kenyI group, or a group

- OO, tﬁﬁiﬁﬁé ) @%;cél;} i mar
anm no (I ﬁﬁz&ﬂg* %ﬁ%& | ar?ky @ﬁﬁﬁoé?ﬁ kll—'l—g-% COFH nﬁd Eﬁ{gk% be régéllp, or/
a. cycl i closmuiac?. gMsup Pﬁ?@%d @ WﬂungeﬁwdinartmeneraMQMe 2)in whithfR@mndi di ny|
(- N(CH2) By arelbist {\Y.gb.léﬁeﬁff is zero, 1, 2, 3 or 4. In general fornula 11, E

and E2 represen er two nonoval ent atoms or groups, which may be the
same or different, or together they represent a dival ent atomor group.

L0 ¢ ATeRED i ERRB BAeAE SolRURY ot Bt

groups, fgrmghzg hen2 lnervlach (i @ geoup according to any of general formulae 3to 7. More
preferred is a compound in which Y is CH. Even more preferred is a compound in which

Z is ~CH=CH- so as to complete a benzenoid ring.  Alternatively, Z may be S .to

- .'complete a thiophene ring. When Y is N it is particularly preferred that Z be ~CH=CH- so

- - asto complete a pyridine ring. :

Within the foregoing preferred embodiment, more preferred compounds are those |

wherein G' is a group according to general formula 3, particularly those wherein Al is CH;

and both A% and A® are CH, and compounds wherein G’ is a group according o general

formula 6, particularly those wherein A'" is CH and A% is S.

Another preferred embodiment of the invention is a compound according to general

- formuiae 1 or 2 in which G’ is a group according to general formula 8. More preferred is
a compound in which one of A'® and .A” is CH,. Even more preferred is a compound in
which both A™.and A" are CH | |

Another preferred embodiment _of the mventron is a compound accordlng to general
-forrnulae 1 or 2 in which G?is a’ group according to general formula 9. More preferred
- are those compounds ‘wherein Ar'is mono- or polysubstituted phenyl.. Even more
: fz-j “p‘referred are phenyl‘groups with at-least two halogen'(ﬂuorine or chiorine) substituents.
_:'-_Most preferably{ Aris 2,6-diﬂuorophenyl._-' o |

Another preferred embodrment of the lnventton is a compound according to general

'formulae 1or2in Wthh G? is a group according to general formula 10. More preferred
are ‘those compounds ‘wherein R’ is COR®. . Most preferred are those compounds
- wherein R® is N(alkyl)s. | - |

.10



(F), chlorine (ClI) or bromne (Br) atom or a hydroxy (-

(-0-alkyl), benzyloxy (-0Bn), phenoxy .(-OPh), acetoxy %%39%%%%8%4
(-N3), primary amno (-NH2), benzylam no (-NHBn) or acetam do (-NHAc)
group andWPoH08eZeer is a hydrogen atom (H). Wien E and BX1/GBet/d1e37
represent a divalent atomor group, this may be an oxygen atom (=0) or an
a, w-di oxa- or dithiapolynethylene group (Q(CH2)90 or -S(CH2)9S-), in which
the value ofg is either 2 or 3. 23 Decenber 2004 WD 02/ 00626

PCT/ GB01/ Q2737 F1 and F2 may both represent a hydrogen (H) atom

Al t er nat i 0BpPfher t%@?”ﬁ%ﬁ%%%ﬂ%rd thepneandinn iare crypeund =0Fordingsta pénarall =S)

oy ;ﬁﬁ‘%&%f“Nﬁ?"g‘“’ﬁ“ﬁéﬁ?%?ﬁi ERRind i astisralotda 1. e bR
wher ei n eﬁf%mcsmtoamum)w@sm ;angs!ézntogezhewregsmpst\mmuerraq dve thosee

Q) o mBSs whbph St 12 o 2 ale G2 i b I BB RRYRES et ei
the term zfmsmomnonacﬂwbgreya@m ot §1darhﬂ/ Bf tsdaltandrthe mem i O-alkylcit uadpnegarteldnear
br anched, i erdcbnii s il UEPoliiobe of i RIGALIRE colfAcRS 32 1
n-butyl , B&deppsfemed @@bﬁmtereocmlsmamacemmmnw nmgenmmhewlthegsoups
The term d I rbon residues,
e L e e 2
carbon atons. Exanpl es of alkenﬂkw-gfbups include, but are not linited to,
vinyl, 1-propenyl, ally], 2- nethyl penyl, 2- butenyl, 3-cyclopentenyl
and 2, 3-di net hyl - 2- butenyl groups. onds wi t hi n t he 'scope of
the present invention may exist as taoto For exanpl e, when Wis
nitrogen and R or R2 is a hydroxy grouH‘ r en Ar is pyridyl further
substltuted by a hydroxy group, the resul t1 ng ‘hydroxypyridi ne can exist as
t he ‘ ' : .o

To the extent that the features of theAforegoinQ preferred embodiments are independént
of each other they may be combined in embodiments that are more preferred. Thus,
“highly preferred embodiments of the invention are those compounds that combine the
preferred options for W and R" — R* with the preferred options for G' and G2,

' A most preferred embodiment of the invention is a compound selected from the following.

1-(4-[3-(2- Chloro-6~ﬂuorophenyl)ureldomethyl] 3-methylbenzoyl) -2,3.4,5-tetrahydro-1£-1-
benzazepine

1-(4-[3-(2,6- Dlﬂuorophenyl)ureldomethyl] 3—methylbenzoyl)-5—(3-pyndyl)methyl-z 3 4 5-
tetrahydro-1H-1 5—benzod|azepme

\T',e

- (3-Chloro-4~[3—(2—chloro B—ﬂuorophenyl)ureudomethyl]benzoyl)— -ethyl 2,3,4,5-
tetrahydrc—1H 1,5- benzodxazeplne -

4—(3-Chloro-4-[3—(2 S-dlﬂuorophenyl)ureldomethyl]benzoyl) 5,6, 7 8 tetrahydrothleno[B 2-
_b]azepme

1'—(3-0hlord-4-(3—(methyloxycarbonyl)propanoylaminomethyl)bénzoyl)—z,3,4,5-tetrahydro-
~ 1-benzazepine

o



pyridone tautonmer. Al such tautonmers are considered to b it hin QB§4scope
of the present invention. Certain conpounds of. general ?éﬁq

capable of fornmng salts with acids or bases. For exanple conmpounds

cont ai ni W BM¥6¥r nore basic nitrogen atoms can form addi PCOGBOSEIBS Wit h
m neral and organic acids such as hydrochloric acid, sul phuric acid,
phosphoric acid, acetic acid, trifluoroacetic acid ,nethanesulphonic aci d,
citric acid-and benzoic acid. Compounds containing acidic groups can form
salts with bases. | es of such salts include the sodium potassium

cal ci um &~ Melqwi‘&ﬁﬁﬂﬁ'lpﬂﬁﬁlﬂﬁatmaﬁr%é,ﬁﬁ?ﬂr@hmﬁixﬁﬂhemdmepuﬁdrt hernore,
conpoundsyiéibniid¥RzRs fmahi L) azil?% ups can forminternal salts
(zwi teri §¥1s) rI“E)?of ar aJs(mt hgs?\:sa tgﬁgértgﬁl)ﬂa%naceutl cally acceptable, they
are included within the scope of the invention. A preferred enbodi ment. of

t he inven referred
5 a Comput e (G RS R ARt ek oie by e CerbemolL Byl 5 53
Decenber Hdodimgthyiamide626 PCT/ GB01/ 02737 nore preferred is such a conpound
in which at |least one of R - R4 is other than hydrogen Most. preferred is
a compound in which one of R - R4 is nethyl, chlorine or fluorine and the
ot her thr@@‘ér'équw‘b@%metmrét(ﬁéﬂ M@tatwd@dT-bﬁtumMﬂt-yloérbth)benxﬁ-nt| on is

a conpounghB&HEV iihe- la 2.- More preferred is a conpound
according to g%&?ﬁ’?‘or’%ﬁ‘ hyl V\ﬂ%h R2 and R3 are both hydrogen.

Anot her preferred enbodi nent of the invention is a conpound according to

Pormut ae G0 prod o b Bhaffinn Sehe e difAR .n%@h”'%!ff fb%fﬁ Biten mor o
pr ef errednﬁ%loéy—bmmrMN-tﬂithmede - o

(4R)-1-(2-Chloro-4-(2,3,4,5- tetrahydro—1 -benzazepin-1 -ylcarbonyl)benzylcarbamoyl)~4-
_ methoxy—L-prolme-N N‘dlmethylam:de

(4R)-4- Benzyloxy-1-(2-methyl-4-(2,3 4 S5-tetrahydro- 1-benzazepm- -ylcarbonyl)benzyl~
carbamoyl)-L-profine-N,N-dimethylamide

" (4R)-4-Methoxy-1 ~(2—methyl-4ﬂ(2 3,4,54etrahydro-1- benzazep:n—-‘l-ylcarbonyt)benzyi~
carbamoyl)-L-proline-N, N—dlmethylamlde '

(4R)y-4-Methoxy-1-(3-methyl-4-(2,3,4 \5-tetrahydro- 1-benzazepm-1 -ylcarbonyl)benzyi-
carbamoyl)-L—prohne—N N-dlmethylamlde

- (4R)-1-(2-Chiloro-4-(5,6,7, 8-tetrah dro-4H-th|eno[3 2-b]azepm—4~yicarbonyl)benzyl-
carbamoyi)—4-methoxy—L—proime— N-dimethylamlde

(4R) 1-(4-(10 11- Dlhydro-SH-pyrrolo[Z 1- c](‘i 4)benzodiazepm-1 0-vl carbonyl)~2—methyl-
: benzylcarbamoyl)-4-methoxy~L—prohne-N N-dlmethylamlde :

(4R)-1 (2-Chloro—4~(10 11-D|hydro—5H— pyrrolo[2, 1-c](1 4)benzod|azepm 10—ylcarbonyl)-
benzylcarbamoyl)-4—methoxy—L—prohne—N N-dimethylamide -

12



Zis -CHCH so as to conplete a benzenoid ring. Alternatjy be S
to conplete a thiophene ring. Wien Yis Nit is particul‘;lgr[ﬁ?)ymb g&ade

that Z beW d CH- so as to conplete a pyridine ring. Wthin the

f or egoi ng™rBf%¢%Ped enbodi ment, nore preferred conpounds RCE/GHINRT3Twher ei n
GlL is a group according to general formula 3, particularly those wherein Al
Is CH2 and both A2 and A3 are CH, and conpounds wherein G is a group

accor di ng @&R)dgede1a]11- leydrulsw-ﬁyrrd&im Hicla|aseneotiBOSn- 109 caivdbnf)--théni! and
A12|sSl?6g1 @%Fg‘{ T‘{ﬁ&f nfe eg\!rFIthelnventlonlsacorrpou

accor di ng %3 AoV sngicR Tprg}rn Nrfiggityithieamide o group according to
general fornula 8. Mre preferred S a corrpound I n which one of Al6 and

Al7 is CH nor e referred IS in which both A -6-and A 7
are CH2. iW&Eﬂgﬁ'sp?%PE %@P%ﬁ‘ﬁo’&f"ﬁ%’ﬁ?ﬁ d?ovr B OPflmelrhalameucé pEcpeies aue d-(2-

accor di ng methgom-ez al4, 5—fe¢reﬁwraef~tberﬂézeﬁarﬂ-&y%fﬁdﬂryﬁedz?lc@rbﬁﬁf%?lg Lﬁﬁ&lﬂ%—% Rg to

I Vb -
o7 " pol ysULETEHTIARIAB AT - (BB el B3 S1sUmBYdP- benapaeriv 11

at - | east tymarbﬁh}@)@eﬁzﬁédrlbmﬁom ProfRENONdRRathitiRial t uent's.  Most - preferably,
Ar is .2,6-difluorophenyl. Another preferred enbodl ment of the invention is

a corrpound according to general fornmulae | "or 2 in which G is a group

accor di ng The reseritaventsifikited ompREs p Hérﬁfa%eglﬁ%l %@é&&f&ﬁ%&?iﬁ%ﬁ{@ %ﬁie\#% rein

R COR8. Most preferred are those conpounds el n 23
Decenber 2G4 CRAPP BePEding 19 dﬂ)iqreemw dpsaiiptien agrast eetivedcamstituentie ritheof

t he i nventdomipdsion rﬁ@j@%ﬂﬁllﬂ%@&éﬁoﬂg er%‘d&ﬁfgﬂ!al a§éift@Hé|fer : egﬁsrﬁmg& ﬁg' ch

R is a grou anor | neral fornmu
conpounds % fAgsH 6d6@9ﬁe@99&‘f5eb&|ﬂ§l kpgwi lfpﬁh@f@rtpeﬁmeilpeate hizsider

- dysfunction. Preferably, the composition includes only one active constituent. = The
composition will include excipients selected from binding agents, bulking agents,
“dispersants, solvents, stablllsmg agents and the like, such exolplents being generaliy
known in the art, C

The excipients used wili depend on the intended nature of the forrnulaﬁon, which will, in
turn, depend on the intended route of administration.  Administration may be oral,
transmucosal (such as sublingual, buccal, intranasal, vaginal and rectal), transdermal or
by rnjectron (such as subcutaneous intramuscular and intravenous). Oral administration
- is generally preferred. For oral administrafion, the formulation will be a tablet or capsule.

Other formulations include dry powders solutrons suspensrons suppos:torres and the
like. '

In a further aspect the present |nvent|on IS & method of trea’nng or oontrolllng certaln
human physrologlcal dysfunotrons sz This method comprises the administration to the
person in need of such treatment of an effective amount of a pharmaceutical compos:t:on
which composition confams a compound acoordmg to the foregosng description as an
- active constrtuent The compounds act to reduce urine output, and.so the method of the .

 invention can be applred to all oondmons in whlch elevated urine output is a.contributory |
factor. The compounds also i increase the productton of the blood coagulation proteins

-known as Factor Vil and von Wllebrand factor and so the treatment of bleedlng
disorders can be undertaken I ‘



conpounds wherei-n both E and E2 are H, or one is Hand't ot heq 3

O al kyl. For those conpounds wherein one of E and E2 i eﬁ@ 8% her
is Oalk is preferred that the stereochenmistry at the CE E2 centre
be of thé’@’éﬁ?é@l ute configuration. It is further preferPeHCEAHE23he -
stereochem stry adjacent to the ring nitrogen atombe of the S absol ute

configuration. These configurations are illustrated below. To the extent
that the reapirfesedembadiniantdherenfitiondfaatedis eentsalidiaketes ingipidusn dEhiesiant

of each o N red.
Thus. hi ShCossER by o IEATRY OEfic'oBaP R BRNIES bty sHabied g Rl STk S

t hat conbvmnrmm wilbithe resuitdpativeier regiptakeds graly reduredi and laige vpiueiesrofed

opti ons feﬁn 335] §2g. A nost preferred enbodi nent of the invention is a

conpound select ?romthefollovvlng 1-(4-[3- (2 Chl or o- 6

fl uor ophenyl ) urei donet hyl ] - 3: et hyl benzoyl ) - 2, 3, 4, 5- tetrahydro 1H 1-
benzazepi -
1-(4-3- ( B gngiher preferred embodiment, the condition. “e%*ﬁd "HERTTY BUESE oy I P) et

yl - , 4, Gefinash asbigddes-emplying whlimﬂmomdiwdwlrmeleeprmg( 3t i8 a condition that marnly
n o; ok | Sl GLREPaf LRBPBARNAL ) SIOREAN KRR 5ot Y1 -2 3, 4.
- etrahy enzo |aze

4 (3-Chl oro- 4 [3-(2, 6- dlfluorophenyl)urel donet hyl ] benzoyl)-5,5, 7", 8- tetrahy

O e olbafotg! BERambodment, e condiion fraaed s TRSHIR ) Ry dfined &
;3 é_l_ 7} Gg Oi/ pmduaﬁqrdofmuﬁbrdm ) dpmrrgathelngmthm:mrrbGne Bﬂ%uwoo.&dl@)ﬁﬁﬁempty

T 2-tht h8f=7§7 %) placie ﬁgr'nerﬁmdmmav Bo e o) 81 8459 epi -

~ In another preferred embodiment, the condition treated Is incontinence. This condition is
characterised, in part, by reduced bladder capacity and control such that invo!r.intary
urination occurs unless the bladder is emptied frequently. " Incontinence has been divided |
into two conditions, stress incontinence and urge incontinence. A number of etiological

- factors are thought to be involved. Treatment according to the invention is particularly
useful for deiaying the need for bladder emptying (“voiding postponement®) in order to
ailow the incontinent subject a dry period of a few hours (such as up to four hours). Such
voiding postponement may aiso be useful for the non-incontinent population, for example
for people obliged to remain in meetings for extended periods. | |

In another preferred embodiment, the condition treated is haemophifia A or von
'_Wllebrands disease. - This is a condition in which Factor Vill or von Willebrand factor
' productron is reduced and the individual suffers from prolonged bleedrng

j'- ln another preferred embodlment the composrtron is admlmstered prior to surgery -
: (mciudlng dental surgery) to increase the coagulabilrty of the blood and SO reduce pen—
g operatwe blood loss. P |

" The administration of.the oornooeirione of the present inuenﬁon will generally be under the -
. control of a physician. . The physrolan wrll detennrne the amount of composition o be

_ admrnrstered and the dosrng schedule takrng rnto account, the patient's physical conclrtron' '

‘and the therapeutlc goa!s For an adult d:abetes insipidus patient, a typzcal dose mrght- |

L u



yl car bonyl ) benzyl ) - 3- (et hyl oxycar bonyl net hyl )urea 1-(2- M%/ %0844, 5
tetrahydro- 1- benzazepi n- 1- yl car bonyl ) benzyl car bam)yl ) L ©

N, N- di et (4R) - 4- Hydroxy-1-(2-nmethyl -4-(2, 3

tetr ahydr@-%l 0%@18 azepi n- 1-yl car bonyl ) benzyl PCT/GB01/02737
car banoyl ) - L-proline-N, N-di net hyl am de : '
(4R)-1-(3-Chloro-4-(2, 3, 4, 5tetrahydro-|

- benzazepibe megnteeammgyér)dotgmmhemmyﬂ\ oufd per day, taken as a smgle tablet or as

Tot rony ot % Kl sl thabluhth 208 e | @{fw%a@%wﬁte{mewmn the oral

Li |£2)r ol j[ Rel dube, dﬁlegagi@gh?m dﬂ;}p(ogﬁbhﬁiﬂ Eéﬁédﬁo@edy smtie nlon-oral routes tetz)nd to tlae more
- - e L ) e, - r.a r enz I N- car bon enzyl -

car baeryI>I) ffc'%'g‘o' 'tﬁ'@ﬁ\f)ﬁ VG e ERe e ?ﬁ ehﬁ\;at,emlc Xirbuiaton.” For the
1- ( tz) net lhgxﬂreat(néntlaofzma l\\llvmemhgrd disedsd aNna haenbphifla K| wRrRAsLA bPEEHYdund may
car panoy A

(4R) - 4- th'h%%ﬁ@"% ert?é %’gﬁ Q%QE‘ZFT% of digbeing Hepiqus.

- benzazepi n-1-yl car bonyl )benzyl carbanoyl ) -L-proline-N, N di net hyl am de
(4R)-1-(2-Chloro-4-(5,6,7,8-tetrahydro-4H-thi eno[ 3, 2- b] azepi n- 4-yl car bonyl)
benzyl - car banoyl) - 4- net hoxy L- prol i ne=N; N=di net hyl am de

(4R) - 1- (4- Tlid)cd'ﬂpdnnhs'df e pregent moém{oa cbne]e(pteﬁareﬂaﬁg nRARds e?\Qra)(* nown

(ary -1 (2Bt Y 7R, CororathgRir csheis) Frtnies 1 31%%@@@,@@@?%”0‘1&

car bonyl ) -cdnspuspl matmﬁemmkédﬁa r’ﬂ@XG" l?ndr theechitralNardhizRe MO (WRicH il 3
Decenber 2004 V\D /00626 %273

(4R) - 1- (4- elfFf‘irie '}%fFésé sagenty carresnoering e thectiwer fraoyenamibny| )

- 2- met hyl -generally be prepared separately and then combined at a late stage in the synthesis.

G2-core-G1 ‘ : Gicore-Gt

. Some instances of the varions groups and substituents might be incompatible with this
_assembly and so will rquire the use of protecting groups. The use of protecting groups
is well known in the art {see for example "Protective Groups in Organic Synthesis", T.W.

'_ Greene, Wley—lnterscience 1981). Particular groupe that may require protection are
amines {protected as amides or carbamates), alcohols (protected as esters or ethers) and
carboxylic acids {protected as’ esters) .For the purposes of this dlscu5510n it will be
assumed that such protectmg groups as are necessary are in ptace

R o VThe three fragments can be comblned aocordmg fo two strateg:es {o give the compounds
s '__,of formulae 1 and 2 In the first, the fragments correspondmg to G' and the core are
linked to give a fragment correspondlng to core-G', which is then combined with fragment |

- G Inthe second the fragments the fragments correspondtng to the core and 62 are

linked to give a fragment corresponding o G -core, which is then combined with fragment

.Gl The chemistry l.nvo!ved in the condensation of fragment G' with the core fragment,



benzyl car banoyl ) - 4- met hoxy- L- prol i ne-N, N di net hyl t hi oam q)@ b{; S set
of conpounds, two which show an optinal bal ance of prope %Ce re

nmet hyl - -82, 3,4,5

t et r ahyd?9-%200}2h2 azepi n- 1-yl carbonyl ) benzyl car barmoyl ) - L- FEOVERRTH

di met hyl am de and ' :

(4R) - 4hydroxy-I-(2-nethyl-4-(2, 3, 4,5-tetrahydro-|-benzazepin-| -

yi car bo nydndtbatzinialeed imive| contlemsation obthis, ddde iapmehbwittd ragbet @F, adikbe the

i nvention furt [ rmaceuti cal conpositions that include at

| east. onéml:e‘ﬁ%‘d V(??gﬁ%égggﬁr{éﬁﬁ he foregoing description as an active
constituent. The conpositi on' may al so .include a second phar nmacol ogi cal
agent such as.a P SNl ttIC a pot assium channel bl ocker, these agents
bei ng kn vﬂﬂmraﬁo’?ﬂe’a S E%n I|or ate bladder dysfunction. Preferably, the
conposi tion incl udescpnl y - one active constituent. The conposition wll

i ncl ude excipients s¢] ected from bi nding agents, bul king agents,

di spersants, sof éﬁabi i sing agents and the |ike, such excipients

bei ng generally Kk ovvn the art. The excipients used wll depend on the
i ntended nature of ithe fornul ation, [which wll, in depend on the

I nt ended route of agpn ni stgati o:mﬁgm strdti on be ora}&t ransnucosal
(such as sublingual, buccal, in naswl, vagrnal - ectdl) fansder nal
or by injection (sudd as subcut alneous [ ntrarruscul ar|-and || nt ravenous).

Oral adm ni stratton s general.ly-preferred. For oral—adninistration, the
formulation wilf> | et or capsule. Oher formulations include dry
powders, sol utions,| suspensions, supp05|tor|es and the like. In a further
aspect, the present! invention is -a method of treating or contralling
certain human physi ol ogi cal ‘dysfunction. This nethod conprises t he

adm ni st r'ete symthesig didhisgegsment reguites theoformalidn ¢frareamidatbooll batwashfthe hvo e

anmount of r ' TROSk | which ¢ ' i ns

conpound IOEHR! TR0 8 IR Ble bal oo s L T SO RAE A oo

The corrpomhhlm'eacdn&spondldgde tnei cmecfcetqm&nt rmayl eoalidwednist hembt ofitht the free
secondary amino group of the G azeplne ring. Sucha reactlon generally is performed in -

an aprotic solvent such as dichloromethane or dimethylformamide at or slightly below
room temperature. - A tertiary arhine base such as triethylamine or dimethylaminopyridine
is usually added. Alternatively, the carboxylic acid corresponding to the core fragment
m'ay, be condensed \)ﬁth the secondéry amino group using one of the many reagenté that
have been deve!oped for the formation of amide bonds in the field of peptide chemistry. -
Examples of such reagents include DCC (dicycloh8xylcarbodiimide)‘ BOP ((benzotriazol-
-yloxy)tns(dlmethylammo)phosphomum hexaﬂuorophosphate) 'PYyBOP® ((benzotriazol-
-yloxy)tnpynohdlnophosphomum hexaﬂuorophosphate) PyBroP® (bromotnpyrrohdmo- '
phosphon:um hexaﬂuorophosphate) and HBTU (O-~(benzotriazol- 1-yl) N NN N'-
tetramethyluromum hexaﬂuorophosphate) Other reagents are also known. The details
of the synthetlc method will depend on the partucular reagent selected, but wnll generaly
_ involve the use ‘of an aprotic solvent and a tertiary amine base, as described above.
Either the re'agerii is added to a mixture of the carbdxylic acid and the azepine, or the
| carboxylic acid and the reagent are premlxed to form a reactive mtermednate (whlch is not
_ __isolated) to whtch is added the azeprne '

16



i nvention can be applied to all conditions in which elev urine put
is a.contributory. factor. The conpounds al so increase%ﬁgecﬁmgﬁgﬁj n of
t he bl ooqgﬁoa@ul ation proteins known as Factor VIII and von Wil ebrand
factor,. 2H8*8%2Phe treatment of bleeding disorders can BETGRId0OLERen. 23
Decenber 2004 WO 02/ 00626 PCT/ GB01/ 02737 In a preferred enbodi nent, the
condition treated is central diabetes insipidus. This is a condition
caused by FeWnaliemed fragmesf Gferebody to produce and secrete physiol ogically
active vasopressin, with the result that water re-uptake is greatly
reduced and | arge volunmes of urine are produced. |In another preferred
enbodi nentDependingendhe hatore ofé2ft the: GScote tond kah be @att o sh smiddbsthioamigie i ned

bl add i i t j iLvi dual j | i S diti
Phar oot oisufeRBhain, 4! et BF kel “HsuloRiaRigER, B oibheraitonon: \ea s n
its etiol Gggnoanmidianotianpgyanidine oesulphdnyttyassguanidire. c i dﬁeﬁﬁbtrgriﬁ@élﬁéii irr]]S

turia., i LS } ' t.i f fficgi t i i t he
oot Lo D brRpa B bf g AGe BEOTHiR Rt ool e, "Fer) bl addor

Again, this condition nmay be the result of a nunber of factors. In another

preferred edgm 2 c [,] ] rieated is incontinence. This condition
is . chala _terlldgggﬁ; ii&'g%r ?%%/At(rgjgaé’c\ga | ddder capacity and control such
that involuntary s uri i on occurs unless the bladder is enptied

frequently. * Into ce has been divided into tw conditions, stress
i ncontinence and ur@e incontinence. A nunber of etiological _factors are

t hought to be involWed. Treatnment agcording .to the invegtionjis .
particularly wuseful for dglaying tte need for bl at dere}gnpt_ kg ("voi di ng
post ponenent') in oPYer to 4f} i ncontinént suhject # period of a

few hours (such a§_up ¢p .four hours). ®uch “voi di ng pbst ponenent may al so
be useful for the ngy-1 ncontinent popul ation, for ex |l e for people:
obliged to remain inl meetings for extended peri ods. ‘ .

The:se compounds can be formed by the reaction of a carboxylic acid‘ or acid chloride
corresponding to fragment G? with the primary amino group of the core fragment.
Conditions for the reaction wili géneraliy be similar to those described for the formation of
the core-G' bond, except-that the primary amine is more reactive than the azepine

\ nitrogen and so lower temperatures and shorter reaction times may be used. '

(i.b) Thioamides {G* = 10, D = covalent bond, V = S}

YSMQ"' A \/‘K —--—_,. \H/H\/J\

g

These compdunds can be formed by the readion _df ‘a 'SUita.blé thi'ocarbonyl compound- _
) ) such as a dithioe’ster (RCS:R") with the primary éfniné in @ manner ana!ogous tothat
.{ described for thé corresponding amides above. Altematively, they may be prepared frbm
" the corresponding amides (V = O) by reaction with Lawesson's reagent.

17



I n another preferred enbodi ment, the condition treated is 2:? hi Ib(g A or
von W/l ebrand s disease. This is a condition in which Igao’ [P9% von
Wl ebrand factor production is reduced and the individual suffers from

pr ol ongeyOREIFng. I n another preferred enbodinment, . t hPCBRBELIH N is
adm ni stered prior to surgery (including dental surgery) to increase the
coagul ability of the blood and so reduce.peri The adm nistration of the
conposi tions of the present invention will generally be under the control
of a physi sician wll term ne the amount of conposition to
be adm Wé@?n’&r @‘(ﬁ)ﬁ'ﬁ %Cﬁ%@g “taking into account the patient's
physi cal condition and the. therapeutr C goaI s. For an adul t--di abet es

i nsi pi dus pati ent; ¢ypi cal dose ght .23 Decenber 2 04 02/ 00626

PCT/ GBOI / 02737 be tvveerrI'SOrquaEg/@ of the—acti: ve\g,o er day, taken

as a single. table ooas up 10 sablets throu
of adm nistration other than the oral ® route, the

be reduced, since non-oral routes tend nore effjicient. in terns of

ool var hess itnditie S eI repagd s%ﬁanr%aepratrtbe. SHiohasy} chiogde

treat rrentcoﬂ‘bsptmﬂtlﬁdtd e @hflagmehRilts m@pdmhqeammel b thf.-&:c%ré geggmhu nt TAé
rren 0 i ‘abet es

conmpound need to be r than for the tr

ey o1 dudSBR R GRS BHOReT TR andPLGuKonh SEFIEF G MR O8CHed pbus fedhg
net hods geastionalds ¥ dardntic Add ERlErid With ﬂiB%ﬁﬁﬁ?ﬁQh‘lﬂt&héﬁfgr@.@Eé ahidey nul ae |
and 2 can be considered to be conposed o ree linked fragnents, Gl, &

t the day. For routes
t of compound wil |

and t he central aromatic noiety (which will be referred to here as the
"core'). ﬁ@&rs eFPeadl 8 1, £ DeCPR-RE TN £ BNV ©; &P k41, ve:neaal ly be
prepared separate y and t hen conbr ned at a late stage i n the synt hesi s.

0O RO

o These compounds can be prepared by the reactron of an amine wrth an rsocyanate or an
equwalent thereof. Due to the symmetry of the urea functional group, there is the
_ ;possrbrirty to choose whlch component acts as the amine and whtch as the isocyanate.

| .' Most smply,when G? is a group accordmg ioc 9 or 10, the correspondlng isocyanate is
. readily acceseible. It can conveniently be reacted with the primary amine of the core

18



HH 1 &GN NCO -: GH &-core-Gl &-core-G Sone i nstances oggs[éhe var'gﬂ@j
groups and substituents m ght be inconpatible with this %‘%?BTR‘?r SO

will requi, use of protecting groups. The use of protecting groups -is
wel | 'knomaieoﬁ}op(ﬁg ‘art (see for exanple "Protective G oups Rq’@ﬂ@gi’?@
Synthesis", T.W .Geene, WIley-Interscience, 1981). Particul ar groups
that nmay require protection are ,amnes (protected as am des or

car bamat edRgmMant Bhat p(qiic solusnt witbeut dke eesd éor aekdilienal) reagehts.c avhenydtd i 4ci ds
(protecte : P I.RO: ihis discussion it will he

assuned t %f@%ﬁ‘?ﬁ?%'? Eoe‘{é'ita'itl}'\%ggg uﬁ‘ge lgglagé)&ea“%ﬁe‘%e%@a% cﬁﬁ’@"ﬂ’{d HI“?;{ cafﬁée
three fradivefinitcpincde Thentsirbadop chloride ismenerdiypregiared inghediately (Fov & the

conmpounds ’ ang:.2. first.. the fragnents correspondi ng
{0 G and? ﬁge%{gé gﬁg a?tgrrés[p ?’ﬂ lgé steé%ch%a@iqer ‘5'8]78&?55@8? %’éﬁﬂo??d’i"’ﬁ{?“f 653}98%- Gl,
whi ch is Hehasdiphogent ot triphdgergreAliern@iiely, thet e ofamdiuty! dilrsidiZororaas & t he

Cor P oapond o TEREE 00 iy SRR 0 Safler trat A Ee Befluindi SFHIE
chemi st ry camaptoyeghloride.he Thenrtatiat obtheotarbamgyrestioride with khé Pam@#y 8mine

f Nt 2004... [ 00626 PCI/ GB01/ 02737, and that | | ved
| the. conerely PEABRthe” Aol 2 G, e pegin fetisalig; (e biogmn

sanme whi cleblpgde frmatlegy is fol | owed. Formation of fragment core-Gl

In some cases, it may be preferable to treat the primary amine correspbnding to the core
fragment with phosgene (or .carbohyl diimidazole) to form an isocyanate that can

o subsequently be reacted with the primary or secondary amine corresponding to.the G?
fragment.

19



O CHor HN | The synthesis of this fragment requires the.f rrratlemgqs)
am de bond between the two npieties. Reactions of this t P known
in the art. Most conveniently, an aci d chloride correspondl n to the core

f r agment Fhi‘ﬁ 03%6al l owed to. react with the free secondarkf 24ioup of
the G azepine ring. Such a reaction generally is perforrred in an aprotic
sol vent such as dichl gronmet hane or. di met hy| f or mam de at - or 2s htly. bel ow

r oom t eng@irltTdyesreas {@ i 9.4 5 zai A& h¥seSsc s DT Nek My Sirff e 1brV = S}
di methyl am nopyridine is usually added. Alternatively, the carboxylic acid

correspondlng fothe core frageent nmay, be condgnse mnth t he secondary
anm no group u5|ng| ne of the ny reagents that hav bee eveloped for
t he formation- of dt i he freroof pf pt| Exanples
of such reagents anlude DCC7( di ¢ycl ohexyl car bodi i de) BCP
((benzotriazol - Syloxy)trls(dlnethylamno)phospho '

hexaf | uor ophosphate), PyBOP(r) ((benzotriazol -

1-yloxy) tripyrroli.di nophosphonl um hexaf | uorophosphat_e) PyBroP(r)
(bromot (pyrrolidijno- -phosphoni um hgxaf | uor ophosphat ¢) a HBTU :
(O (benzot dazol - N yl )d}l N, N, N - tdtranmethyl ur on| u hex | uor%ghosphat'e)
Qt her reagent s-4l .ltlno N.Th tai I3~ or t hod will
depend on the part Iar reagent sel

¢ted, -but WI|| g neraIy i hvol ve the
use of an aprotic sdlvent and a tertiary am ne base, descri bed above. -
Either the reagent is added . to a mxture of the carboxylic acid and the
azepine, or the  carboxylic acid and the reagent are. prem xed to forma
reactlve |nterned| ate (whi (éh is not i sol ated) to V\)h‘t"Ch is ad ed the

azepi ne. _._____I_,lm‘ \)\ e /\n/n

-These compounds can be prepareéi by methods analogous to those described above for
the ureas, smtply by usmg the correspondmg lsothlocyanate and thiophosgene
compounds ' : ‘ '

(iv.a) Sulphonylureas {Gz _=-"9,d'-.-1,e= 1,V=0} | I
. : - '~ 4' . . . -. . _  '-: T .' o '. -
7 L *uN . T sr Y
| ? N ' Y /A : o

These combbunds can be prepared by the' reaction of the pri'rnary amine corresponding -
to the core fragment with an appropﬁate sulphonyl isbi:yan'ate._ The reaction conditions

20 .



23 Decenber 2004 WD 02/00626 Formation of fragment &-~-cq P 02737
Dependi ng on the nature of &, the &-core bond can be p#teD %r‘?cﬁa&‘ée or
t hi oami de, a sul phonanide, a urea or thiourea, a sul ppionylurea or

sul phonyIWﬁlﬂé’Qﬁﬁéé or a cyanoam di ne, cyanoguani di ne or PCT/GB01/02737

sul phonyl cyanoguani di ne. The chemi stry involved in the preparation of the
& core bond will be different for each of these. (i. a) Amdes {& =10, D
= coval enhré)@iﬁﬂaribfho@b descrifed fovd hﬁ&ﬁe?@é&]@h’%ﬁ%n%ﬂn@%g ngcaapaﬂeq
reaction of a c box lic acid or acid chloride corresponding t ment
&2 with t RES no group of the core fragment. Conditions: for t he
reaction wll generally be simlar to those described for the formation of
the core- n exce that, the primary_amne is nore reactive.than the
azepi ne %Pfgggho &“gﬁeqs&ﬁe%rﬁénpbreaﬁ 4r¥5 @nd shorter reaction tines may
be used. (Lb) djhl o@m des {& = 10, D = covalent bond, V = S SWe + HZN

These corrpounds gefn be formed by.the reaction of a s tabl e tHhjocarbonyl
compound  suchsas AN di t hi oest er RCS2R )-with the pr ry am ng in a manner

anal ogous to that lhes riHdgd. fo he CUﬁ-e?pond:TEs
N

Al ternatively, the [ maybe prepare from the corr on ng am des (V = 0)
by reaction with La@vwesson's reagent. 17 23 Dece

These compounds can be prepared analogously 1o the sulphonylureas by the reaction of

the primary amine coitesponding to the. core fragment wuth an appropnate sulphonyl
isothiocyanate. - ‘

(v.a) Cyanoamidines {G? = 10, D = covalent bond, V = N-CN}

HN . o o o
~CN o kl H\)\
. or + - P ol
AL o Ny
» o : \II/ \Me ' . :
on S | _

These compounds can be prépared by the. reaction of the primary amine of the cdré
fragment with an N-cyanothloamlde or an N—cyanothnmmldate correspondmg to the G2
fragment.- ) ' '

(vb) Cyanoguanidines {62—9 d=%er0, e =1, V N—CN Gz-10 D=NH, V=NCN:. -
 G%=11,V=N-CN} |

H

| "'._ ~ : . L




WO 02/ 00626 PCT/ GB01/02737 (ii) Sul phonam-des {& =9, d z1, e = zer

~S d 0 11,10 S-b. 0~ 11~0 These conpounds are general%@%?egmgé&by t he
reaction of the sul phonyl chloride corresponding to the G fragnment with
the prinwoyw2ané2de of the core.fragnent. The reaction is RETIGBO1/02737
performed under conditions simlar to those described above for the
reaction of a carboxylic acid chloride with the prinmary amine that gives

the am dQ'ﬁesd bbr*np@x)ﬁéfﬁéé{ @-p‘?eﬁaré@ ’thS-reéet’l'fnoof tﬁgﬁﬁné?iwﬂm?(egf e Tore V=0

air | ./ 0 These corrpoun s ca prepared by the reactlon
of an anffﬁ@“ﬁm wﬁ'a@ Pmymme% cofrespendiag P he & fr@smrédn thexpeesence iof a
synmmet i y cafolidiiger €ea functional group, there is the possibility to .choose
whi ch conponent -acts as. the am ne and which as the i socyanate. Most
simply, when G is a group according to 9 or t he correspondi ng

| socyanaiec) Suipf b¥oqehRitisiGE= ol § =CAR .cpr\ye |y be reacted with the
primary tzgm)ne %f he core 18 Zg Decénber 2004 V\%‘gg&OOGZG PCT/ GBO/02737

: \S,H \/K N H\)\
AN ——.—"' '
00 HN //\\
‘ These compounds can be prepared in an analogous manner by the reaction of the
primary amine of the core fragment with an N-sulphonyl-N'-cyanothiourea corresponding
~tothe G? fragment in the presence of a carbodiimide. ‘

The reagents corresponding to the fragments are commercially available, or they can be

. prepared by methods described i in the literature. Pamcularly relevant leading references
include the followmg o

Synﬂ7esrs of fused azepme derivatives for G’ -

Aranapakam ef al., Bicorg. Med. Chem. Lett. 1993, 1733; Artico ef a! Farmaco.
' Ed. Sci. 24, 1969, 276; Artico ef al,, Fammaco. Ed. Sci. 32, 1977, 339; Chakrabarti
" " etal,J. Med. Chem, 23, 1980, 878; Chakrabarti ef al., J. Med. Chem. 23, 1980,
. 884; Chakrabarti ef al, J. Med. Chem. 32, 1989, 2573; 'Chimirri ef al,
Heterocycles 36, 1993, BQ‘i;_;Gr_uhewald'et al., J. Med. Chem. 39, 1996, 3539;
Klunder ef al.,'J. Med. Chem. 35, 1992, 1887; Liegéais et al., J. Med. Chem. 37,
1994, 549; Olagbemiro ef al,, J. Het. Chem. 19, 1982, 1501; Wiight e al., J. Med.
- Chem. 23, 1980, 462; Ygmamoto ef al, Tet. Lett 24, 1983, 4711; and

'intematlonal patent appllcatlon“f’pubhcaﬂon number WQ99/06403.

Synthesrs of am:dme transfer reagents for G"’ V N—CN :
Mestres et al., Synthesns 1980 755 Petersen et aI J. Med Chem 21, 1978,
773; and Cord, J. Chem Soc 1948 1620 |

-Syntheefs of pro!ine deﬁ\}aﬁves for G2 = g%qup according to 11




fragment -in an aprotic solvent w thout the need for -additjonal rea S.
Wen & is a group according to 11, the isocyanate is ndd(aig‘?ﬁﬁ %%&?‘Eand
the carb X}é""é‘{ll oride can be wused in its place. The carbanmoyl chloride is
gener aIIy}gr B%*8d i mediately prior to use by treating ®Sd/CMOEFondi ng
secondary am ne w th phosgene or an equival ent reagent such as di phogene
or triphogene. Alternatively, the use of carbonyl diim dazole |leads to the
formation of aPdga¥mabHi. Tiekilelz 801988, iVES; Retrilichat al; aln Meel. @hech. i31, pbas;e of
the .carbanoyl 1(;4‘3;%5%%@}%”;%&% el 34 hfodgagpamoyl chloride with the
primary amine generally requires the addition'of "a tertiary amine-base to
neutralise the hydrogen chloride fornmed. In sone cases, it nmay be
preferable to treat the primary am ne corresponding to the core fragnent
wi th phosgene (or . carbonyl diimdazole) to forman isocyanate that can
subs equen?h%qu;@gq'@g@waiwieﬁwnnne igiurther ijustrateskluiow aith aandnmteer obnosBpdingi Ng
to. the nga,ﬁlglgtgn"ent. 23 Decenber 2004 WD 02/ 00626 PCT/ GB01/ 02737 (W b)
Thi our eas{ =9, d=zero, e=1, V=S; @2=10, D=NH, V=S; &=11,V=S} N II'L NHI S
.CN"~ 1L _

-

EXAMPLES

Abbreviations

* The following abbreviations have been used.

AIBN Azo-bis-(isobutyronitrile)

- BOC teri-Butyloxycarbonyl -
(BOC),0  Difert-butyl dicarbonate
. DMF Dimethylformamide
EtOAc Ethyl acetate
: 1PA Isopropanol
f M. Mass spectrometry
NBS N-Bromosuccinimide .
pet. ether petroleum ether, fraction boiling at 60-80°C
THF  Tetrahydrofuran | |
- WSCDI . Water-soluble carbodiimide

‘Preparation of Intermediates

| Reagent's_ corresponding to’ fragments Gf and G® were commercially available or

- prepared according to the ‘published procedures except where detailed in the specific
- Examples. Reagents corresponding to the core fragment were prepared as detailed
- below. : '

.23



.0 These conpounds can be prepared by nethods anal ogous t hos %§§ | bed
above for the ureas, sinply by using the correspondi ng | 5@1?5 and
th| ophos rrpounds (iv.a) Sul phonylureas {& 9, d v=0C20
| f. +&@tﬁlq(_)§2% 00 0 These conpounds can be prepared bk}évf"ﬁgmr’éjgﬂl on of
the primary amne corresponding to the core fragnment with an appropriate

sul phonyl_ i socyanate. The reaction conditions 23 Decenber 2004 WO 02/ 00626
PCT/ GBOlE&Eﬂlﬁe—ére’ similar to those described above for the reaction of an

(@ =9,

-4

NHBOC -

A1. Methyl 4-bromomethyl-s-chlorobenzoate

, | -To a 'solution of methyl 3-chloro-4-methylbenzoate (5.0g, 27.7mmol) in carbon
= tetrachloride (50ml) were added NBS (5.8g, 32.0mmol) and AIBN (0.442g, 2.70mmol).
' The mixture was sfirred at reflux for 18h. The mixture was allowed to cool to roofn
temperature and then concentrated in vacuo. The residue was purified by flash
chromatography on silica (eluant EtOAc:pet. ether 0:100 to 5:95); yield 5.96g (84%).

" A2. 4-(fert-Butyloxycarbonylaminomethyl)-3-chiorobenzoic acid o

To a saturated solution 6f ammonia in ethanol (170ml) was added methyl 4-bromomethyl-

3-chlorobenzoate from Example A1 (5.5g, 20.9mmol). * The mixture was stirred at room

temperature for 1hr and then concentrated in vr_z'cdo. The residue was triturated with

‘ diethyl ether and the resultant white crystals were ﬁltéred off and washed with more

- diethyl ether. * To a solution of this solid in water (100ml) were added solutions of '_

'(BOC)ZO (5.0g, 23 Ommol) in d:oxan (1 00ml) and sodium hydroxide (1.86g, 46.0mrmol) in

. water (100ml).  The mlxture was “stirred at room temperature for 18h and then

concentrated in vacuo. The aqueous residue was acidified w:th citric acid and extracted

' with chloroformIIPA The orgamc layer was washed with water dned over MgS0,, and
o :concentrated inn vacuo to gtve a whlte solid; yield 2. Bg (67%)
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-t S 00 These conpounds can be prepared anal ogously to trbﬁeﬁ B@’ ¥g eas
by the reaction of the primary am ne' correspondl ng to t G

W|th an a\gs EI’I ate sul phonyl isothiocyanate. (v.a) Cyanoam dines {& =
D=oc PR¥ES pond, V = N-CN} HNNI CN or + H zN S' Me PCR/@N1AORT3T] |

NO/GN These conpounds can be prepared by the reaction of the primary am ne

of the core fragnent wth an N cyanot hi oam de or an N-cyanot hi oi m date

correspon the (c7 fragrrent. (v. b) QIanoguam dines {& =9, d =zero,

e =1, V NgGh = \ CN} 23 Decenber 2004 WO

02/ 00626 F E&Pared by the reaction of

the primary anine of the core fragment vmth a cyanothl our ea corresponding

to the & fragnment in the presence of aopr;arbodllmde (v.¢)

Sul phonyl cyanoguani di nes {62 = 9 1, V= N—CN}

. 4- Bromomethyl-S-nrtrobenzozc acrd (4. 75g, 18.2mmol) was reacted followmg the ‘method
. of Example A2togive a yellow solid; yxeld 2.6g (49%).

Example C
4-Cyano-3-methylbenzoic acid

CN

. To a solution of 4—bromo-2—methylbenzomtnle (2.0g, 10.2mmol) in THF (1 00mt) at ~—78°C
under a nitrogen atmosphere was added dropwise a 2. SM ‘solution of n- butyl fithium -
| " (4. 48ml 11.2mmol). The mrxture was stirred. at —78°C for 1h and then poured onto salid
. carbon dioxide (5g) in THF (50ml). The mixture was allowed to warm to room -
iemperature Water was added (200ml) and the mixture was extracted with drethyl ether '
@3 times). The aqueous fayer was acidified by addltton of concentrated HCl and
~ extracted with chioroform (3 times). - The comblned chioroform extracts were washed
with water, dried over MgSO,, and concentrated in vacuo to glve a whrte solid; yield 1.2g
(73%). ‘ '
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These conpounds can- be prepared in an anal ogous manner % he reag{)(;)ffm of
the prinmary amne of the core fragment wth an-N sul pho e@“}’gﬁ our ea
correspondl n to the & fragnent in the presence of a carbodiin de. The
reagent sV 9(9@’33@ fonding to the fragments are commercial |y BHEPEM27 or they
can be prepared by nethods described in the literature. Particularly

rel evant | eadi nE ref erences include the follow ng. Synthesis of fused

azepi ne es for G: Aranapakam at aL, Bioorg. Med. Chem Lett.

1993, 17&3¢![ﬂ55_2%tﬁ£[|b%hzo,c|}&r,&raco Ed. Sci. 24, 1969, 276; Artico et al.,
Far maco. Chakrabarti et al., J. Med. Chem 23,

1980, 878; Chakrabartl et aI J'. Med. Chem 23, 1980, 884; Chakrabarti et
al., J.. Med. Chem 32, 1989, 2573,Ch| "L]r_l et al, Heterocycles 36, 1993,
601;., Gunewal d et a!.,.J. Med. Che , 1996, 3539 Kl under at al., J.
Med. Chem ' 35, '1992, 1887;‘ Li egeois at| al., J. Med. Chem 37, 1994, 519;

O agbenmiro et a!'., J. Het. Chem 19, 498 1501 Wight at a!., J. Med.
Chem 23, 1980, .462; Yamanoto at- al t .- Lett 24, 1983, 4711 and
| nternational patent applicatio;' pul

at i on nunber, W099106403. Synt hesi s
of arm dine transfer reagents for & Y= NCN NEstre's at a!., Synthesis,
1980, 755; Petersen et al, J. Med. Chemy 217" 1978, 773; and Cord, J. Chem
Soc., 1948, 1620. Synthesis of proline'terivatives for &= group accordl ng
to 11 23 .Decenber 2004 WO 02/00626 PCT/ GBOI /02737 Dugave et at, Tet. Lett.

39, 1998, 1169; Petrillo et at, J. Med. Chem 31, 1988, 1148; and Snmith et
at, J. Nécﬁrompeifﬂneg]ylbqgg@tnl%jg 0g,. 10. meol) was reacted follow:ng the method of

Example Cto glve a yeliow solld whlch was trrturated wnth hexane and ﬁltered off , yield
0. 96g (59%). ' '

'ExamQIeE . : .
4-{tert-Butyloxycarbonylaminometh )-2-fluorobenzoic acid

E1. 2—Fiuoro-4—met_hvlbeg;0ic"ac;id' ERERE

'4-_Bromo~3-ﬁuorotbluene.- (8.339, 44.07mmoi) was reacted following ‘the method of
Example C to give a white solid; 4.899 (72%).. .. '

- B2 Methy] 2"ﬂuDrd%-methIbé'n'zoété TSR

- To a solution of 2-ﬂuoro—4—methyibenzmc acsd from Example E1 (6. 04g, 39. 18mmol) in
" toluene (80ml) was added thionyl chlorlde (65ml 89. 11mmo!} The mlxture was heated
at reflux for 2.5h, cooled and_concentrated in _,vracuo. The residue was dissolved in



The foregoin eneral description is further. illustrated_bhel ow w
nunber 019 nog Igl mting exanples. EXAMPLES Abbreviationg® Q‘?F@”Tbﬁ%%fng
abbr evi atj ons have been used. Al BN BOC (BOC)20 DVMF EtQAc ,IPA MS.

NBS pet. WOWBEPO2¥E WSCDI Azo-bis (isobutyronitrile) teRCTEBINGYICcar bony
Di -terf-butyl dicarbonate D nethylformam de Ethyl acetate |sopropanol
Mass spectronetry N Bronosuccinimde petroleumether, fraction boili ng at

60- 80’Q dichloromethane (50ml) and methanol (50ml) was. added The mixture was stirred at
' room temperature for 2,5h and then concentrated in vacuo. - The residue was dissolved

~in dichloromethane (100ml), washed with saturated sodium bicarbonate solution and

” brine, dried over MgSO4. and concentrated iri vacuo to give afan sohd yield 6.07g (77%).

- E3. Methy! 4-'bromomethvl~2—ﬂuorobénzoate

Methyl 2-ﬂuoro-4-methylbenzoate from Example'Ez (5.07g, 30. 16mmol) was reacted
following the method of Example of A1. ." The product was purified by ﬂash
chromatography on silica (eluant EtOAc:pet. ether 20:80); yietd 5.9g (80%).

E4. 4-( ten‘-Butvioxw:arbbnviaminomethvl)—2—ﬂuorobenzoic acid

- Methyi 4¥bromomethyl-2-ﬂuorobenzoate from  Example E3 (5.99, 24.13mmol) was
reacted following the method of Example A2. The product was recrystalhsed from
dioxan/pet. ether to give white crystals; yield 2. 46g (38%). - '

Example F
6-(fert-Butyloxycarbonylaminomethyl)-2-chloronicotinic acid

F1. Methvl 2-'ch!oro-a-methwmcoﬁnate

To a suspension of 2—chloro-6-methylnlcot|n|c acnd (5 39, 30.8mmal) in dlchloromethane
" (100m|) at 0°C were added DMF (1ml) and oxalyl chioride (3.2mti, 36. 9mmo|) - The
mixture was allowed to warm to room temperature and stitred for 5h. The solvents were
removed in vacua and the residue was dlssolved ln dichloromethane (50mi) and
' methanol (50ml) The mixture was stlrred at room temperature for 18h and then |



Tet r ahydr of uran Wat er-sol ubl e carbodii m de Preparation o ter Zﬁ%
Reagents corresponding to fragments Gl and & were comerd Gr'qu‘ bl e
or prepared according to the published procedures except mhere detailed in
t he specHMOi®/00¢¢anpl es. Reagents corresponding to the corRCHEBHHNAR wer e
prepared as detailed below 23 Decenber 2004 WO 02/00626 PCT/ GBOLl/ 02737
Exanpl e A 4-(tert Butyl oxycarbonyi am nonet hyl ) - 3-chl or obenzoic acid Al .

Met hyl . 4- dahe@mrmédrw va%u@hlmexb@ha@wa@ deesoﬁeem Shibfor®, waBA&Y With saturate
3ch|oro4rreth benzoat %rn carbon tetrach Iorrde% 50m)
ver e “addePaNasb ”Eﬂgi’ﬁﬁt"% MaQ4 and ronsetiated imiackpte ur e
was sti rrg‘i’ﬁé@brdvﬁtb#%efc%?d@ 00%)6 mxture was allowed to cool to room

t enperature and .then concentrated in vacuo. The residue was purified. by
flash chromat ography on silica (eluant EtOAc:pet. ether 0: 100 to 5:95);

yield 5. StﬁzzMﬂé&-br&%bn(étt(ﬂ-ﬁ!éhio%ddtﬁéﬁécar bonylam
nnonef hyl)-3-chl orobenzol ¢ aci 0 a saturated solution of amonia in
et hanol (170ml) was added net hyl: 4- br omonet hyl - 3 chl orobenzoate from

Exanpl e Alethi. é-%hlo?&sgﬁétﬁ*lhlcotﬂé?e ol Y@M rﬁt ﬁarhﬁfa whé WB&@@& ure

for |..hr and then, concenirated i n vacuo. The r ue Wwas t i turat
di et hyl delipwing e methass @ t Bxamplai ok Ak yst The n@d@c& |Wf=tSerP§ﬂf st bearﬂaShvashed

wi th Tor eprsthatbBid h?bH%ﬂrcagé?uéhth‘Pd)H&g B cfter 5bise: JRid Alnb et o (100T) vere

added sol utions o 1 oxan m ) and sodi um
hydr oxi de (1.86g, 46. Orrrml) “water (100m). The mixture inns stirred at

room t enmey fidiing 6f(@l=£rt?ﬁtﬁho§\FHQrﬁcfh%minorriethvl)«Z—chIoronicotinate ,

) Methyl 6-bromomethyl-2-chloronicotinate frorn Example F2'(4.Sg, 18.0mmol) was reacted .
following the method of Example of A2 to give an off white solid; yield 1.45g (28%). '

o Example G : . ‘
G-ttoi-'gutvloxvcarbonytaminomethyl]nicotiriic acid

. . "Os_ _OH

| G1. Methyl e-rbromom'ethw)n'i'coﬁhété"":

" Methyl 6- methylmcotmate (5 Og, 3_3 Ommot) was reaoted followrng the method of Example |
| A1, The product was punf ied by ﬂash chromatography on silica (etuant EtOAc pet ether :
e 20 80) yleld 3 79 (49%) ERRE



concentrated i'n. vacuo. The aqueous residue was acidified with tr| c acid
and extracted wth chloroforml | PA. "~ 'The organi c layer ViRP&eea1ReE 2094 n

wat er, dried over MyS04, and concentrated in vacua to give a whi te solid;
yield 2. S4O@8H26 23 Decenber 2004 WO 02/ 00626 PCT/ GBO1/ 0PEIIGBIH0AI ¢ B

4- (tert-Butyl oxycar bonyl ami nonmet hyl ) -3-nitrobenzoic acid

4- Bronomet hyl - 3-ni trobenzoi ¢ acid (4.75g, 18.2mml) was reacted foll owl ng

t he net hod2. Metfl aakidometiyhnigitivetes yel | ow.sol id; yield 2.6g (49% . Exanple
C 4-Cyano- 3-net hytbenzoic acid CN To a sol ution of

4- br ono- 2- et hyl benzonitrile (.2..0g, 10.2mol) in THE (100m ) at -78C under

i trogefToad’ : |
i thium ﬁnégﬂr@?ﬁﬁm | siomonieIIhiEaIale RaICRmiK (A2, Bepkiki
t hen pour 1yl qudarg%é’rﬁﬂgﬁ‘"ﬂi 28de d8-8dggY2.Pmmple (’ﬁmxtuwwe\s‘rﬁtmsﬂr a was

al | owed t@ocymrtémpaam@rarm 1QDmWa§radG@§ anddes vﬁé‘&ﬁleﬁfﬂﬁth
et her tines). The aqueous | ayer was

t t
?crdr;_?e\é\a“%\}grgé(rﬁ'ﬁ%sgﬂr'ﬁfi °<‘!8"ﬁ@8$aﬁ'angd3°l3@mf§i‘ﬁﬂ ingachectTbg TW'@W WA awaﬂedr m (3
ti rres) Tlmg fe@i khARitefaphP bR kit (dilid EIOMBHA:. Wkl 9:80)d Givial Féﬂoﬂdn‘gd

over ncentrated in.vacua to give a white Solid; yle
(73% Y@ﬁb&é&ﬁ%ﬁ )-2004 WD 02/ 00626 PCT/TCBOL/ 02737 ExarrpI e D

G3. Methyl 6-( terf-butvlokvgarbonylaminomethvl)nicotinate

lTo a degassed solution of methyl 6- (azdomethyi)mcotmate from Example G2 (1. Sg,

~ 8.30mmol) in methanol (50ml) was added 10% palladium-on-carbon (0.15g). Hydrogen
gas was bubbled through the mixture for 2h at room temperature. The catalyst was
removed by filtration through a pad of celite and the fi ltrate was evaporated in vacuo.
The residue was dissolved in dichloromethane and cooled to 0°C. To this solution were
added triethylamine (1.67g, 16.0mmol) and (BOC);;O (2.17g, 9.96mmol). The mixture
was allowed to warm to room temperature and stired for 18h, then concentrated in
vacuo. The residue was dissolved in EtOAc and washed with water, dried over MgSQy,,
and concentrated in vacuo. The residue was purified by flash chromatography on silica
(eluant EtOAc:pet. ether 50:50) to give a yellow solid; yield 1.57g (71%). |

 G4. 6-(tert-Butyloxycarbonylaminomethybnicotinic acid

" To a solution of methyl 6-(tert-butyloxycarbonylaminomethyl)nicoiinate from Example G3
.(1 .56g, 584mmol) in THF- (20ml) and water (5mi) was added fithium hydroxide
‘monohydrate (0.37g, 8 76mmol:"";’5”

“Fhe mixture was stirred at room temperature for 18h
'_and then concentrated in vacuo. The agueous residue was ac;dlt' ed by addition of 1M
citric acid solutlon and extracted with chloroformIlPA (3 tlmes) The combined organic

extracts were washed with brine, dned over MgSO4, and evaporated in vacuo fo gwe a
'whlte solid; yleld 1.389 (94%). '
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4- Cyano- 2- net hyl benzoic acid . CN . 4-Bronp-3-nethyl benz ,
10. 2mml ) was reacted following the method of Exanple 02{‘%0[5 ex'fg’ g%@)@‘?l ow
solid which was triturated with hexane and filtered off; EPyl eI d 0.968 (599 .
Exanpl e ¥O0A2{0#@6t - But yl oxycar bonyl ani nonet hyl )-2 f1 uor obdTFROARTYH E. J.

2- Fl uor o- 4- met hyl benzoi ¢ acid 4-Brono-3-fluorotoiuene (8.33g, 44.07mmol)
was reacted follow ng the nethod of Exanple Cto give a white solid; 4.89g

(729 . . thyl 2, fluoro. 4-nethyl benzoate To a sol ution of
2-fl uoro- - y ben20| c acid from Exanpl e EI (6 049, 39. 18mm|)
t ol uene “»' TN OnGrHeHHHWOXKYCHRBO AMIREMAH 3 ethy mxture

was heat %[n(ﬂﬁe_ngfah-wpzligl’acaj 5h, “cool ed and concentrated in. vacuo. The
resi due Was df ssolve Decenber 2004_WO 02/ 00626 PCT/ GBOL/ 02737
di chl or onet hane (50nl) .and net hanol (50ml) was. added. The ni xture was
stirred at roomtenperature for 2.8h angyt hen concentrated in vacua The
resi due was dissolved in dichlorone ne (100m ), washed with saturated
sodi um bi carbonat e sol ution and ‘brin dried over MgJS™, and -concent rat ed
in vacuo to-give a tan solid; yield 7% . E3. Methyl

4- br ononet hyl - 2-f | uor obenzoat e MBr l'uor o- 4- et hyl benzoate from

Exanpl e, E2 (5.07g, 30.16nmmmol) was cid "‘foll owi ng the nethod of Exanple
of Al. The product was purified by flgsh ¢hromat ography on silica (el uant
Et OAc: pet, ether 20:80); yield 5.99 ( 0% . .

NHBOC

. H1. Methyt 1,6-dirmethyl-2-0x0-1.2-dihydropyridine-3-carboxylate

" To a solution of 3- hydroxy-s-methyinrcotlnic acrd (1 0g, 65.0mmol) in DMF (1 OOml) at 0°C
- was added sod;um hydnde (4.83g, 60% dlsperSIon 140mmol) The mixture was stlrred
©oat 0°C for 1.5h, then methyl iodide (12.4ml, 195mmol) was added and the mixture was |
' allowed to Warrrl _t_o room temperature; stirring for a further 1.8h. The mixturé was
partitioned between water and EtOAc and the aqueous layer acidified fo pH 5. The
layers were separated and the organic layer was washed with brine, dried over MgSO,,
and concentrated in vacuo. The residue was punf ied by flash chromatography on silica
- {eluant dichloromethane/methanol 95:5) to give a white solid.  This was recrystallised
from methano! and the filtrate was evaporated m vacuo to give the desired product yield
6.1g (52%). o ‘

" H2. Methvl 4[5-or0mo—6—broroomethvl~1thethvl-z-oxo-'i .2—di_hvdrop_yridine-s-carbo_)g& late

) . Methyl 1 6-d|meihyl-2-oxo-1 2-d|hydropyr|dme—S-carboxy]ate of Example H1 (6.0g,

| :33 Ommol) was reacted fol!owrng the method of Example of A1. The product was
- | ;punf ied by ﬂash chromatography on smca (eluant dlchloromethanelmethanol 95:5); yield
s, 2g (46%). : :



E4. 4-(ter- Butyl oxycarbonyl am nonet hyl)-2 fl uorobenzoic aC|d Met
4- br ononet hyl - 2-f | uor obenzoat e frontExaane E3 (5. 9q, 242 e&ég04
reacted'follomnng t he net hod of Exanple A2. The product was recrystalllsed
from di oXQWRHea26 ether to give white crystals; yield 2. 40gT@8PHoz7Exanpl e
F 6-(ferf-Butyl oxycarbonyl am nonet hyl)-2-chloronicotlnic acid Fl. Methyl
2-cliloro-6-nmethylhicotinate To a suspen5|on of 2-chl oro- 6- nethylnlcotlnlc
aci d (5. 3g3, mem;e feRi
m ) and oxaly or1 de ottt
to roomt idnd stirred for 5h. The solvents wer e reaned in vacuo
and the residue was dissolved in dichloronethane (50m) and nethanol
(50nMl). The mixture was stirred at roomtenperature for | 8h apd then 27 23
Decenber Msdayl' W5-bonuws beorraneitpotnetwsz-oxorc dihydopyridime-s-aathoxyldize of

L?igfggn‘zﬁ @‘E’Fﬁfﬁ g§§%n{(} %'mneg‘@fagr ) g@@@%@é@@m%g?ﬂﬁ{%ﬁ@mﬁﬁ ’g#g‘agﬁ"ﬁ "‘\/acuo

to give a meurmmeldwm(a%)mg (1009 . F2. Methyl

6- br ononet hyl - 2-chl or oni coti nate Methyl. 2- chl or o- 6- net hyl ni cotinate from
Exanpl.e FI (5.70g, 30.8mmol) was reacted followi ng the method of Exanple
of Al. -The product. was purified by flash “*‘chromatography on silica

(el uant E% et her 20:80);. yield. 4.8g (58% F3. Met hyl '
6-(tert-bu bonyl am nomet hyI )-2-chloronicotinate Met hyl .

6- br onone 3 iflr om Exanpl e F2 (4.8g, 18.0nmol) was
reacted follow ng the method of Exarrple of A2 to glve an of f - Wmte solid;,
yield 1.45g (28%..

O OH

CN

1. 4-Bromo-2.6-dimethyibenzonitrile

4-Bromo-2,6-dimethylaniline (4.49g, 22.4mrhol) was taken up in water (25ml) and
concentrated hyd’rochlcric acid (8.0ml) was added. - The mixture was sonicated to_fcrm a
fine suspension and then cooled to 0°C. A solution of sodium nitrite (1.67g, 24.2mmol) in
~ water (5ml) was then added dropwfse so as-to maintain the temperature of the reaction
between 0-5°C. The mixture was stirred at 0-5°C for 1/2h and then neutralised by
'__addltton of solid sodmm carbonate The resulttng solutlon was then added portionwise to
~a solution of copper cyamde *(2*429, 27 0mmol) and potassium cyanide (3 659,
e 56.1mmol) in water (25ml) at 70°C. The mixiure was stirred at 70°C for 1/2h, allowed to
) “cool ancl then extracted with toluene (2 times). The combmed extracts were washed with
L -water and brine, drled over MgSQ,, and concentrated in vacuo. " The resndue was purified

7 '_ by flash chromatography on silica (etuant EtOAc: pet ether 5: 95) to give an orange solld ‘
' yleld 3.2g (68%).
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Exanpl e G 6-(tert-Butyl oxycarbonyl am nonet hyl)ni-cotinic id Q. I
(bronomet hyl ) ni cotinate Methyl 6-methyl nicotinate (5. 0g, a?&‘g?ﬁ%%ej'vs@ﬁ{
reacted. foll owi ng the nethod of Exanple Al. The product was purified by
fl ash chWénittgepéaphy: on silica (el uant Et OAc: pet. ether 2BCBGBINgimtd 3. 7g
(49% . 23 Decenber 2004 WD 02/ 00626 PCT/ GB01/ 02737 @. Met hyl

6- (azi donet hyl )ni cotinate To a 'sol ution of nethyl

6- (brOmﬁﬁtﬁigaﬂﬂ—ff@idl@%@béém%ﬁml e GL (2.0g, 8.60mmol) .in. DM (15ml)
was added sodlum 9mmol ). The mixture was stirred.at room
tenperature for 18h. Et OAc (100m ) was added.and the nixture was washed
wth wa e C t c

resi due ﬁo%%?ﬁémBﬂél?ﬁmﬁﬁé ﬁrona%tggmrp @q‘l gyﬂg‘:{]l ﬁ%gﬁ'&“‘il)ua\'ynag a(':‘SEC':Ppet
et her 20f68l9ywrtgdhg imathed ﬁeﬁxmwlg Grte glvy:laetlad sm:dsagzxq 9BYN56%R. Met hyl

6- (tert-butyl oxycar bonyl am nonet hyl ) ni coti nate To a degassed sol uti on of
met hyl 6-(azi donmet hyl )ni coti nate from Exanple & (1.6g, 8.30mmol) in

met hanol ‘(50ml) -was added 10% pal | adi um on- car bon (0:15g). Hydrogen gas

was bubb r e cat

e remoagell Whbebdful H HagneRh £ Sngt CRbRERER oy s ERAANELC'
evapor at Eelainnl%aslﬂetaileﬂll’mlwem due was di ssoT'\/ed i n dichloronmethane and .
cooled-to OC. To this solution were added-triethylanine (1.67g, 16.0mol)
and (BQOC) 20 (2.17g, 9.96mml ). The m xture was allowed to warmto room:
tenperature and stirred-for.18h, then concentrated in  .vacuo. The residue
was di ss Et CAc and vvashed with water, -dried over MyS®4, and
conc’entr% 3 lélﬂvacuo The resi'due was puri fied by flash chromat ography on
silica 1 -{4-]3-(2, G-Dlﬂuorophenvllureldomethvl]benzovll-z 3 45-tetrahvdro-1H-1-

benzazegm

1A. 1-(4-Cvanobenzoyl)-2.3.4 S-tefrahvdmHA-bénza'zeﬁine |

B | To a solution of 2, 34 5- tet ahydro -1H-1-benzazepine (1 059, 7. 14mmol) in
) dichloromethans (40ml) were * édd’ed 4-cyanobenzoic “acid (1 269, 8. S7mmol),
' -'-tnethylamme (1.00g, ' 7.14mmol), 4—(d|methylammo)pyndlne (0 87g, 7.14mmol) - and
WSCDI (2.86g, 14.28mmol). The mixture was stirred at reﬂux for 18h cooled and
- evaporated in vacuo.  The resuiue was partitioned between EtOAc and 1M KHSO,; The
~ organic layer was washed with saturated sodlum bicatbonate solution and brine, dried
over MgSQ,, and concentrated in vacuo to give a white solid; vield 1.50g (76%).
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(el uant EtQAc:pet. ether 50:50) to give a yellow solid; yield 1. 57a é;l 9 .
G4. 6- (tert-Butyl oxycar bonyl ani nonret hyl ) ni cotinic acid To 42 [3eneibeps0

nmet hyl 65‘$"t ent butyl oxycar bonyl am nonet hyl ) ni cotinate from Exanple G3
(1.56g, SWOMRKHZ in THE (2 M) and water (5nl) was added PCrtGBomeR13gdr oxi de
monohydrate (0.37g, 8.76mmol-). The nmixture was stirred at room tenperature
for 18h and then concentrated in vacuo. The aqueous residue was acidified
by addi t i 181 1of4-(aMinGrhéthiibeRebl)-5 848 tmhpdie-19Xi baksBepikt h chl or of or i | PA
(3 times). The.conbined organic extracts wer€ washe th brine, dried
over. MgSO™4, and evaporat ed in vacuo to give a white solid; yield 1.38g

(949 237Dt eised CRAYD G24hR0§RRR ﬁ&z)gé’gp?r?e ﬁm{r@%smg 1A S189%, 41 o

4/ 5- Brono- 6- (tert - butyl oxycar bonyl am no -1-
pyri di ne-34 %‘BFHS’BX&H imeéthan (ﬁpnmwewetaﬁlyled concentrated hydrochlonc acid (1.4ml,

1, 6-di rret)(alfgmﬁrogwl'i@/a %hﬁﬂiurﬁ%tda%d?\e(ﬁrsg?oﬂm%ﬁé*g%ﬁ ?8{3*5#")1 999'9%5 "as

3- hydr oxy-6-nmet hyl nicotinic acid
added sodh@ mlﬁy'fﬁfpaéh ehm@agterrwmurm s Peg eatalst wasoemovgd by fikrationdhooughwas

stirred mdd OCcéRE ahdThe MRS iRt dpolhsh FEvidS: 4Mhe ﬁ@@@x :tigﬁéhed and

the mxture was _allowed to warmto roomte erature, rrirng ror -
further pwesmEQAGardewaiss Tlmaquwusnlamerbwesv@eaﬁ‘e@tberammmum t he

aqueous | Aéb 9;@.3 t th rgani c
| ayer vvas%ed W %mé%%réldraljemh'dg?de over @W 8@%ﬁ§e@dp®P§d [ ﬁl‘ acuo.
The resi dgmhiRes! Qganiciextiagy wer@wnsnﬁwmabmﬁ dpey omer M0 aand (cehcenttated
di chl oromyﬁ%r@&é@%k g&rcﬁ}zefd? g%gl V\/m te solid. This was

and t

recrystallised from met anol' ’trate was evaporated in vacuo to
gi ve the desired product; vyield. ' :

1C. 1-(4-[3-(2, 6-Dxﬂuorophenvl)ureidomethvl]_benzovl)-z 3,4,5-tetrahydro-1H-1- -
benzazepine ’

To a solution of the amine from Example 18 (0.50g, 1.79mmol) in dichloromethane (20ml)
were added triethylamine (0.27ml, 1.97mmol) and 2 &dlﬂuorophenyllsocyanate (0.31g,
1.97mmo!). The mixture was stirred at room temperature for 2h and then evaporated in
vacuo. The residue was purified by flash chromatography on silica (eluant EtOAc:pet.
ether 50:50) to give a white solid; yield 0.62g (80%). '

M.S.: calc mlé=435.18;'found [M+H]"= 436,




.1 g (52% . H2. Methyl -
4/ 5- br omo- 6- br-onomet hyl - | - met hyl - 2- oxo- 1. 2- di hvdr opyr i di rfe-22EIHFERIP4t e
Met hyl 1, 6-di nmet hyl - 2- oxo- 1, 2- di hydr opyri di ne- 3-car boxyl ate of Exanple Hl
(6.0g, WDUMOIY was reacted following .the nmethod of ExBERGBOHI27TAT. The
product was - -purified by flash chromatography on silica (el uant
di chl or onet hane/ net hanol 95:5); yield 5.2g (46%. 23 Decenber 2004 WO

02/ 00626 Eaaw.%@.l/ 02737.- S _
H3. 4/ 5- Br- '(é ; Ia_mnomatﬁlr? '20xo
di hydr op L) uanidigomethyiibe zovl}-234 -tetrahvdro—'iH—1-

415- br ony, Eﬁ get hyl -1 - et hyI 2- oxo0- 1, 2-di hydropyri di ne- 3- car boxyl at e of
Exanpl e H2 g, 14.8mol) was reacted follow ng the method of Exanple A2
to give a brovvn gum vyield 1.3g9 (24% . Exanple | 4-Cyano-3

5-di net hyl benzoic acid CN 11: 4 ono- 2, 6-di net hyl benzonitrile

4- Br onp- 2, 6-di net hyl ani | i.ne 22. 4rmol ) was -taken up in water (25ml)
and concentrated hydrog c acigd (8.0m) was added. The m Xture was
sonicated to forma fi- s+'on and then.cooled to.0C. A solution of
sodiumnitrite (1.67g, ' in water (5nl) was then added dropw se so
as to .maintain the terrperatur 0 e reac't‘l on" between 0-5C. The m xture
Od

sodi um carbonate The resulting s }. th added portlonvvl seto a
sium cyanl de (3 659,

sol ution of copper cyani'de ' (2:42q, . Bor \)Ta' . |ii

To a solution of the amine from Ekamp!e 1B (0.12_9, 0.379mmol} in DMF' (2dmi)'Were

added 1-(2, 6-diffuoro-phehyi)-3-cyano—thioure‘a (C.16g, 0.758mmol, prepared according to
Atwal et a! Tetrahedron Lett., 30, p7313 1989.), dusopropylethylamlne (0.16m!, |

‘ .G 947mmoi) and WSCDI (0. 087g, 0455mmol) The mixture was stirred at room

_ temperature for 72h and then evaporated in vacuo. The residue was partitioned between

dichloromethane and 1M KHSO,. The organtc layer was washed with saturated sodzum'

bicarhonate solution and brine, dried over MgSO.q, and concentrated in vacuo. The
.' residue was purified by flash chromatography on silica (eluant EtOAc pet ether 50:50-

70 30) to give a white sohd yleld 0. 084g (48%) '

M.S.: calc mie=459.19; found [M+_H]+=_ 4600




56.1 mml) in water (25nl) at 70C. The m xture was stirred at 70bgfor 1/ 2h,
allowed to cool and then extracted with tol uene (2 t i mes3S Deasaogpdbihed
extracts were washed with water and brine, dried over MySO4, and
concent r ¥e@2P¥2¢acuo. The residue was purified . by flashpciaBespogr aphy on
silica:(eluant EtOAc:pet. ether 5:95) to give an orange solid; . yield 3.2g
(68% . 23-.Decenber 2004 WO 02/ 00626 PCT/ GB01/02737 12. 4-Cyano-3 -

5-di rrethy g. aci d 4-Brono- 2, 6-di net hyl benzonitrile from Exanple 11

(3. 20g, ii as reacted foIIovm ng. the rrethod of Exanple C to give a
tan solld"‘ = D‘ nhenylugeids ' ) gyodihk-t- A, B and C
wer e conbbaﬂga#“q; ve.the specific Exarrpl es as det ai'l ed bel ow. Exanple | |
- 4- 3- 2 uor ophenyl ) ur ei donet hyl]benzoyl) -2,3,4,5-tetrahydro- 1H - 1-
benzazepi ne | A. 1-(4-Cyanobenzoyl}-2 3,4,5 tetrahydro 1H-| - benzazepi ne To.
a solution of 2,3,4;5- tetrahyd 0:-1H 1- benzazep| ne (1.05g,” 7.14mol) in

di chl or onet hane (40n1) wepe.gdded Y- cyanobenzoic acid (1.26g, 8.57mml),
triethylamne (1.00g, _7. 3l ), . 4- (di net hyl ani no) pyri di ne -(0:. 87g,
7.14mmol ) and £ WSCDI (2.8 : Dl ). The mi xture was stirred at reflux
for 18h, cool ed and evaporared

I;‘ln vacuo The residue was partitioned
between Et OAc and 1 M KHSO4. T ani c |dyer was washed with saturated
sodi um bi carbonat e sol ution #&@nd by

evNdried over MFESO4, and concentrated
in vacuo to give a white solid; vyi

23 Decenber 2004 . WO
02/ 00626 PCTI GBA /02737

(3
(

JA. 16~ (terf-Butvloxvcarbonvlamlnomethvl)nlcotinovﬂ-Z 3.4 5~tetrahvdro—1H-1- .
benzazepine

o The carboxylic acid from Example G4 (1.38g, 5.45mmol) was reacted with 2345—
‘ tetrahydro—1H—1 -benzazepine (0.80g, 5.50mmol) accordlng to the procedure in Example

_ 1A. -The product was punf' ied by flash chromatography on silica (eluant EtOAc:pet. ether
. 30:70-70: 30) yleld 1.14¢ (55%)

- 3B. 1-r6-(Aminomethvl)nicotinovltéz.'3.4.5-tetrahyclro—1H-1-benzazepine hydrochloride

The BOC amine from Example 3A (1.14g, 2.98mmol) was dissolved in 4N HCl/dioxan,
i stlrred at .room temperature for 1h and then ‘evaporated in vacuo, azeotroping with

h ' t__oluene to glve an off white solld' teld 1.0g (quantttatlve)

" L SC 1-(6-[3-(2 6-Drf|uorophenvl)ure:domethvﬂn|cot|n0vl)—2 3, 4 5-tetrahxdro—1H—1- )
benzazegme o S : o :

- The amme hydrochionde from Example 38 (0 OTOg, 0. 220mmol) was reacted wnth 2.6-
. -dlﬂuorophenyhsocyanate {0.038g, 0.242mmol) according to the procedure in Example

' _71C The product was purifi ed by tnturatlon with dlethyl ether io give a white sohd yield
0. 0609 (63%) -



1B. 1-(4-(Am nonet hyl)benzoyl)-2, 3,4, 5-tetrahydro-1H 1-benzaze ine_To a
degassed sol ution of the cyanobenzoyl benzazepine from @Wﬁf%@%o@
5.43mmol ) in nethanol (50nl) were' added concentrated hydrochloric acid

(1. 4nl, WOBRMARERS1 ) and 10% pal | adi.um on-carbon (1.15g). HCKGBem2gss was
bubbl ed through the m xture for 5h at room+tenperature. The catal yst was
renmoved by filtration through a pad of celite and the filtrate was

evapor at d 10y i +1A artitioned between EtQAc and water.
The aque’g%s" ﬁ%@?&%’é”?ﬁ@g‘{”ﬁ?é@”@&mﬁéﬁion of saturated sodium bicarbonate
sol ution and extracted with di'chl oronethane (2.tines). The, conbi ned
organi ¢ extracts were washed with brine, dried over MJSM, and concentr at ed
in vacuo to give a white solid; yield 1.1 .29 (74%. IC | - 4- 3- 2

6- Di f | udexamplg\d. ) ur ei donet hyl | benzoyl ) -2, 3, 4, 5-t et r ahydr o- 1H 1- '

_benz?ZEH-%Cﬂ%rG-ﬁﬂLf?hh%bo%pﬁQﬁv RITLA6 38002 314 Bsbflamifo k{20! )

i n dichl I WETE aaue : R ) and
2, 6- di f |1benzapeRing| i socyanate (0.31 g, 1:97nmol). The mixture was stirred
at roomtenperature for 2h.and then evaporated in ‘vacuo. The residue was
purifi.ed by flash chromat ography on silica (eluant EtOAc:pet. ether 50:50)
to give a white solid; vy \ 62g (80% . M'S.: cafe m 6=435.18; found

[ MtH] += 436. 33 23 Deg#e WD 02/-:00626 PCT/ GB01/02737 Exanple 2. | -
4- 3- 2- : : : - - ‘
6- Di f |1 uor ophenyl ) cyar 2
benzazepine To a solution o
in DVF (20nl) were

rforet hyl ] benzoyl ) - 2, 3, 4, 5-t et r ahydr o- 1H- 1-
the am n& from Exanple 1B (0.12g, 0.379nmol)

. 4A. 1-{4-{ter-Butylo ¢arbon laminomethyl]-3-chiorobenzovi)-2 3.4, 5-tetrahvdro-1H-1-
benzazepine o

, ~The carboxylic acid from Example A2 (1.0g, 73.5C.)m'mol) ‘'was reacted with 2,3,4,5-

tetrahydro-1H-1-benzazepine (0.47g, 3.20mmol)"a¢cording to the procedure in Example .

1A. The product was purified by flash cﬁromatagraphy on silica (eluant EtOAc:pet. ether
30:70-40:60); yield 0.88g (66%). |

. - 4B. 1~(4—[Aminomethvll-a-ch'lorobenzo -2.3.4.5-tetrahydro-1H-1-benzazepine
~hydrochloride =~ e o

: o : = . . _ s . |
- The BOC amine fr_om Example _4A'_ (0.88g, 2.10mmol) was dissolved in 4N I_-ICIIdioxan
and stirred at room temperature for 1h, then evaporated in vacua, azeotroping with
" “toluene, to give a white solid; yield 0.70g (95%). | ' |



added 1-(2, 6-di fl uoro-phenyl)-3-cyano-thi ourea (0.16g, 0./58mol r epared
according to Atwal et, al., Tetrahedron Lett., 30, p73f§’Dﬁgﬁﬂ? 80 3

di i soprop Ieth&!anine (0.16nﬁ, . 0.947mmol ) and VSCDI (0.087g, O. 455nnDI)
The m xt 28tirred at room tenperature for 72h and PEFGRApTTated in
vacuo. The residue was partitioned between dichloronethane and 1 M KHSO4.
The organlc | ayer was washed with sat urat ed sodi um bi carbonate sol ution

and bri ne4Cdt{®Badhiovea (4 NG eRbMBiHbérikoyA210s 5 10Ean F‘o’iﬁﬁl‘l@ as
purified E fl ash chr omat ogr aphy on si T per. ' 50: 50-
70:30) t ite solid; yield.0.084g (48% . M-:S.: calc nfe=459.109;

found [M+H] += 460.0 23 Decenber 2004 WD 02/ 00626 PCT/ GB01/ 02737 Examis a

~1(6 13- (Eh% aping ydropmierds frareFwimele iR (%%Qa.u%wrymgl) 3vap, Bactedr altly 8- o- 1H-
1- benzazgpgt lisobfar(dté (4. -me O 2,3, 4
5-tet r;h;?ﬁ hﬁbﬁtyl—ilq%h%nybengaarge an Ead carb IPlﬁu?%ﬂrgingQf ro@l glrlrf:?l itnl %é

5. 45mol ) e BEdugt Was H*-"Q' ed by trifurgtign %mfbylletherlwtmvezam.e solid; cyuﬂwg,

5. 50mol )o_asg?(ﬁp/g)g to the procedure in Exanple 1A .The product was

puri fi.ed by ash chromat ography on silica (eI uant Et OAC pet. ether
30: 70-70: 30), yield 1:148 (55% . 3B. :

1-[ 6- (Amm(me@gwhﬂéu@gt1l7nﬁ,y,hﬂmﬁ+ﬁ}§}4§4Fetrahydro 1H 1- benzazepl ne
hydrochl ori de The BOC am ne fro anpl'e 3A(1.14g, 2.98mml) was dissol ved

in 4N HO /dioxan, stirred at. roomtenperature for. 1 h and then evaporated
i n vacuo, aze_otr'opi ng wwth toluene, to give an off white solid,.yield 1.0g

(quantit aéi veE[e5 ‘
. -(3-Chloro-4-l3 (2-chlorophenvl)ureidomethvllbenzovn-z 3.4 5-tetrahvdro-1 H—1 -
benzazegm -

The amine hydrochloride from Example 4B (0.050g, 0.140mmol) was reacted with 2-
chlorophenyhsocyanate (0. 0229. 0. 140mmol) according to the procedure in Example 1C.

 The product was purified by tnturatian with diethy! ether to give a white solid; yield 0. 063g
_(98%)

. Ms: calc m/e=467.12; found [M+H['; ®CI = 468.1.
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3C. 1-(6-[3-(2, 6-Di fluorophenyl)urei donet hyl ] ni coti noyl) - 2%3394 5-te&6&{1vdr 0-
1H 1 benzazepi ne The am ne hydrochl ori de from Exanpl e 3B ?ﬁfﬂ'&er
0.220mml ) was reacted with 2,6- difluorophenylisocyanate (0.038g,

0. 242moWD @woexsding to the procedure in Exanple |C  Thepgr/ggurbz7ms .
purified by trituration with diethyl ether to give a white solid; yield -
0.060g (63% . 23 Decenber 2004 WO 02/ 00626 PCT/ GB01/ 02737 MS.: calc

m e=436. [ MbH] += '437. 2. Exanple 4.

1-(3-Chl %ﬁﬁ#‘&? 3- et hoxyphenyl]urel donet hyl ] benzoyl )- 2, 3 4,5-tetrahydro
-1H1- b 3-{2.6-difluorophenyl! thlourendomethvl]benzov!)-z345-tetrahxdro- :

4A. 1- (4- agﬁ%%&h%car bonyl am nonet hyl ] - 3- chl orobenzoyl) 2,3 4 '
5-tetrah zazepi ne The carboxylic acid from Exanpl e A2 (1. Og,
3.50mml) was reacted with 2,3,4,5- tetrahydro-1H 1-benzazepi ne (0.47g,
3.20mmol ) according to the pr ocedure in Exanple | A The product was. .

purified by flash chromatagraphy ¥n SI lica (eI uant: EtOAc pet et her
30: 70-40: 60); yield 0.88 . 4B.
1- (4-[ Am nonet hyl ]-3-ch ) 2,3,4,5- tetrahydro 1H 1- benzazepi ne
hydr ochl ori de The BOC arae” fr fm Exarrpl €. 4A (0.88g, 2.10mml) was dissol ved
in 4N HO /dioxan and stirred 4t. roomtenmpé€rature for 1h, then evaporated
in vacua, azeotroping wth ol Uer 0 gi've a white solid; yield 0.70g
(95% . 23 Decenber 2004 H H '

' ' e

8
. F

The amine hydrochlonde from Example 4B (0 075g, 0.214mmol) was reacted with

' 26—dxﬂuorophenyllsoth:ocyanate (0.054g, 0320mmo!) according to the procedure in
Example 1C. The product was punﬁed by flash chromatography on silica (eluant
EtOAc:pet. ether 30:79-45:5_5); yield 0.068¢g (66%). |

M.S.: calc m/e=485.11; found [M+H]"; °Cl = 486.2, [M+H]"; ¥'Cl = 488 1

'Examgle 7.
1-{4-]3-{2 B-Dlﬂuorophenvl)urendomethvl]-z-methylbenzovl) 2.3,4 5-tetrahvdro-1 H-1-

o benzazepme
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WD 02/ 00626 PCT/ GB01/ 02737 4C. 1-(3-Chloro-4- -

3- (3- met hoxyphenyl ) ur ei donet hyl ] benzoyl ) -2, 3 4..5- tetrahyd?r?’(PE?Lcembfr2004
benzazepipe The am ne hydrochl oride from Exanpl e 4B (0.050g, 0, 140mmol) was
react-ed 5#?2’%“6 2yet hoxyphenyl i socyanat e (0. 0218, O. 140m‘roIPFT&"&9é40éﬂBﬁg to
the procedure in Exanple 1 C. The product was purified by trituration wth
di et hyl ether to give a white solid; yield 0.0608 (93%. MS.:: talc

m e=463. 17A. 1-fdrBoanoimethyidarop! ztaﬁ%etalﬁrdro-'lH- 1-benzazeping

1- (3-Chloro- 4 [ 3- (2-chl orophenyl) ur ei donet hyl | benzoyl ) - 2, 3, 4, 5- tetrahydro 1
H 1- benzazepi ne The ani ne-hydrochl oride -from Exanpl e 4B (0. 0509 :

0. 140mol Yhewesarbeqylic edidvoln Examipleo Dojto6y, smmﬁamS(&-ae%a&mﬂO 2lzé’rﬁrsnn| )

d Th fied b
B Ot Ol R RSB GERED Sl ey e rcerhis bubeumios
M S.: tal tAmEreippdact wefscpumﬂet! - fifast cldbatograph§ oh.silidd (SlBaaOREREL 2y WO

02/ 00626 ample 6.- 1
(3-Chl orogg?ggﬁ%‘@%észq rophenyl ) t hi our ei donet th | benzoyl )-2; 3,4,5-tetrah
ydro- 1H 1- benzazepl ne The am ne hydr ochl ori de from Exanpl e 4B (0. 075g,

0.21.4 S L D anate (0 0548,
0. 320mml J—actorur ng- t ot e—procedut-e = aoiic CTERZEONg, duct was
purified hzggrgd:hi echromat ography on silica (eI uant '

A

The cyanobehzoyl benzazepine from Example 7A (0. 59g, 2.03mmol) was hydrogenated

_ accord[ng to the procedure in Exampie 1B. The product was isolated as the HCI salt;
o yleld 0. 559 (82%). '

TC 1-{4-[3-(2, 6—Drﬂuorophenvl)ureldomethvl] 2-methvlbenzov|‘|—2 34, 5-tetrahvdro-1 H—1- :
benzazeg:ne ' ‘

"The amine hydrochloﬁde from Example 7B (0.0509,7 0.151mmbl) <was reacted with
2,6-difluorophenylisocyanate (0.028g, 0.181mmol) according to the procedure in Exafnpie

1C. The product was purified by flash chromatography on silica (eiuant EtOAc:pet. ether
50: 50) yield 0.041g (62%)

- M.S:calc mle=449.19; found [M+’Hr= 450.1.




Et OAc: pet. ether 30:70-45:55); yield 0.068g (66%. MS. e=4 11;
found [M+H] +; 35CI = 486.2, [MH + 37Cl= 488.1 Exanple 72%86e°£m '29‘?
6-Di fluoro hen | ureidonmeth -2-nmeth Ibenzo'|l -2 3 4 5 tetrah dro-1H 1-
benzazepived2886283 Decenber 2004 WO 02/ 00626 . FCT/ GBO1l/ O2RATGBIN/02737

1- (4- Cy_ano-2 nethyl benzovl)-2.3.4.5-tetrahydro-1 H 1 -benzazePi ne The
carboxylic acid from Exanpl.e D (0. 96g, 5.95mml) was reacted with 2,3,4,5-

tetrahydmaﬁﬁ}@gbenzazepl ne (0.80g, 5.44nmmol according to the procedure in
Exanpl e € product \‘vasf purified b fII ash chror‘r‘at o%raaphy on silica

(el uaht Ergneetyyt-2-le-iphanyisydiopyliurejdemsg hydro-1H-1-

1-(4- 4Arr'bgﬁ 4-2 net hyi benzoyl) - 2, 3 4;5-tetrahvdro-1H 1-benzazepi ne
hydr ochl orT € cyanobenzoyl benzazepl ne from Exanpl e 7A (0.59g,

2. 03mmol ) was hydrogenat ed "according to t he procedure in Exanpl e | B. The

salt; ‘".yield 0.559 (82%'. . 7C..1 - 4- 3-
2 6-Difluoro hen | ureigeqeth 1- meth Ibenzo 2 3 4 5-tetrah dro- f H 1-
benzazepi ne .. The am ne dr ochl gri de- from Exanpl e 7B (0.050g,- 0. 151nmml )
was reacted vvith 2, 6-Y arophenyl i socyanate (0.028g, 0.181 nmol)
according to the procedue |nNExarrpI e |IC The product was purified by
fl ash chromat ography on silica (el yant Et OAC: pet. ‘ether '~ .50:50); yield
0.041g (62% . M S.: cal c nm@E=44¢c 1., T

product was isolated as the H

21
X

~ 8A. 1-(4-Cyano-3-methylbenzoyl)-2,3 4,5-tetrahydro-1H-1-benzazepine

The ‘carboxylic acid from Example C (0.96g, 5.95mmol) was reacted with 2,3.4,5- |
tetrahydro-1H-1- benzazeprne (0.80g, & 44mmol) according to the procedure in Example

| ‘ 1A. The product was purified by flash chromatography on srllca (eluant EtOAc pet. ether
30:; 70) yield 1. 109 (70%)

BB 1-(4—{Am|nomethvﬂ 3-methvlbenzovn—2 3 4 5—tetrahvdro—1 H-1 benzazeorne
hydrochlorrd

The cyanobenzoyl'benzaZepine from ExampIeBA (1.10g, 3.79mrnol) was hydrogerzated |
- according fo the procedure in Example 1B. . The product was isolated as the HC! salt;
| yzeld 1.23g (93%) | ' ' ' '

8C 1- (3—Methv!—4—[3 (phenvlsulfonvl)urerdomethvl]benzovl)-z 3.4 5-tetrahvdro—1H—1- .
benzazegme ' '

The  amine h'yc_lrochjloride from' Exarhple' BB (0.050g, 0.1 51mmoi) was reacted' with -~
phenyIsulphonylisocyanate (0.028g, 0. 151ﬁ1mol) eccording to the procedl;tre in E'xam'ple.'. .
1C. The product was punf ied by ﬂash chromatography on sﬂrca (eluant EtOAc: pet ether
80:20); yteld 0. 0269 (22%) ' ‘ :

MS: carc'mre=477.17; found [M+H]*e 4782,
' ' 40



39 23 Decenber 2004 WO 02/ 00626 PCT/ GBOLl/ 02737 Exanple 8.

1- (3- Met hyl - 4- f 3- (phenyl sul f onyl ) ur ei donet hyl | benzoyl ) - 2.23, Qe@mberzoozl
tetrahydro-1N--1- benzazepi ne 8A. 1- 4-C ano-3-neth | benzo 12 3 4 5-tetrah
dro- 1H 1-wenzaeee6i ne The carboxylic acid from Exanpl e C (@c®fagsorzRpmol )
was reacted wth 2,3,4,5 tetrahydro-|H 1-benzazepine (0.80g, 5.44mmo!)
according to the procedure in Exanple 1A The product was purified by
flash chronat ography on silica (eluant EtOAc: pet et her 30' 70)' yi el d
1.10g (70%. - 4-(Am nonet h

- 3- et hyl benzoyl) 2 3. 4.5-tetrahydro- I H1- benzazepl ne hydrochl ori de The

cyanobenzg ngazepi ne from Exanpl e 8A (1.10g, 3.79mml) was hydrogenat ed
accordi nq—li%—gﬁ?e—procedure i n Exanpl e 1B, _The product was isolated as the

HCl sal t ; 143-Medhvil-L2[3{ 264 .2-dikydropyrid-3-vljureidomethyllbenzoyl)-2.3.4.5-
1-(3-Met hyl -4 13- [ phe sul tonyl)urei dorret'IWI'"I_Be_nzycT!/'ITZ%'ﬂ"'g_tetrahydro I
H 1- benz%%—@gxéﬁé‘:ﬁ&-ﬁ#r e BHEIEEMD8Y ochl ori de from Exanpl e BB (0.050g, 0.151
mmol) was reacted with phenylsul phonylisocyanate (0.028g, 0.151 nmol) .
according to the procedure in Exanple 1 C. The product was purled by f-I ash
chr omat ogr aphy on silica (el Et OAc: pet. ether 80:20); yield 0.026g

(22%9 . M S.: caic nle=47 ;- found [MFH += 478.2. 40 23 Decenber 2004.

To a suspension of 24hydrqunicoﬁnic acid (95nig, O.68mrr_10l) in dioxan (5ml) were added
triethylamine (0.11mi, 0.771mmof) and diphenyiphosphoryl azide (0.16m, 0.725mmol).
The mixture was stired at refiux for 3h. The amine hydrochloride from Example 8B
{0.15g, 0.453mmol) and triethylamine (0.095ml, 0.680mmol) were added and the mixiure
_was stirred at reflux for a further 18h, cooled and evaporated /n vacuo. The residue was
partitioned between dichloromethane and 1M KHSO4-. The organic layer was washed with
saturated sodium bicarbonate solution and brine, dried over MgSQ,, and concentrated in
vacuo. The residue. was puri_fied by flash Chromatogréphy on silica (eiuant.
~ methanol:dichloromethane 2:98-5:95) to give a white solid; yield 0.084g (43%).

© M.S.: calc m/e=430.20; found [M+H]"= 431.1,
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WD 02/ 00626 PCT/ GBO1102737 Exanple 9. - 1-(3-My

hyl - 4-[ 3- (2- oxo- 1, 2- di hydr opyri d- 3- vyl )ure| dorret hyl | benzoya"")[-)‘%C,‘*"g}b@fggo‘1
‘tetrahydro-1 H 1-benzazepi ne To a suspension of 2-hydroxynicotinic acid
(95ngy, OwaBemwb)s i n di oxan (5m ) were added triethyl am nect/@&bioavsy 0. 771
mol ) and di phenyl phosphoryl azide (0.16nl, 0.725mml). The m xture was
stirred at reflux for 3h.. The ami ne hydrochl oride from Exanple 8B (0.15g,
0. 453mml-%' an& t1rgi et hyl am ne (0.095nl, ©0.680mmDl) were added and the

m xture ++red at reflux for.a further 18h, cool ed and evaporated in

vacuo. Thb-psfagy Biﬂmogm%u'méiaaﬁ@tthﬂpmh Ibehk6YIPIBI4 1888 A drd-1H-KHSO4.

The organic | ayer was washed wth saturated sodium bl car bona T on

and brlngﬂﬁgaﬂé@33ver MySO4i and concentrated in vacuo. The residue. was

purified by flash chronatography on silica (el uant - :

met hanol : di chl or omet hane 2:98-5:95) to give a mhlte solld yield 0.084g

(43%9. MS.: calc me=430,20; od ) MH += 431.1. 23 Decenber 2004 WO

02/00626'PCI/GBOl/02737 ; | - 4- - 2 6- D'fluoro- T

henvilureldonethyll - 3- ke -2 3 4 5-tetrah dro-1H 1- benzazepi ne
' i Hfpl e 8B (0. 050g, 0.151nmmml) was. reacted

, '0.181mml ) according to the

with 2, 6-difl uor ophenyl i. socya
procedure in Exanple o

. ‘ F
H H
N\IrN '
S
7 The_amine‘ hydfochloride from Example 8B (0.050g, 0.151mmol) Was"reacted' with

2,6-difluorophenylisocyanate (0. 028g, O. 181mmoi) according to the procedure in Example

1C. The product was purified by ﬂash chromatography on silica (eluant EtOAc pet ether
50:50); yield 0. 044g (65%).

" M.S.: calc m/e=449,19; found [M+H]*= 4501,
Ex'amg' e11.

1-{3-N ltro—4-[2-nnrobenvzlsulfonvlammomethvl]benzovl)-z 3 4, 5 tetrahvd ro-1H-1-
: benzazegme
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| C. The product was purified by flash chromatography on sjlica (el uan

Et OAc: pet. ether 50:50); yield 0.044g (65%. MS.: calc ‘?rﬁ%‘ifﬂi@eiéa@%und
[ MtH] += 450. 1. Exanple 11. 1 ' o
(3- Ni t r o-WO300626r obenvzl sul f onyl ani nonet hyl ~benzoyl ) - 2, 3 p¢TEGRRLEBAYdr O- |
H 1-- benzaze ine 42 23 Decenber 2004 WD 02/ 00626 PCT/ GB01102737 11A
"t-{4ltert_Butyl oxvcarbonyl am nonefh -3-nifrobenzo |

-21 3. 4. 5‘“$A.rﬁ W& Bdtox R4 ARk O e ¢ i i rom npl e B
(0. 911g, : o b B VRS citRIbRAYNN £3 3% fhirah el e

(0. 453g,. E;EPNCaccording to the procedure.in Exanple A The product
was purified by flash chromatography on silica (eluant Et OAc: pet. ether
50:50); vyield 0.58g (43% . .11 B. —_— :

1- (41Ani nbRRGHAPVIR srid: BeenEvample 28 304159, 810Baimdl)dwas rebetbd beitz 2z8mis0€
hydr ochl otgtdavdrbe HFB beAsE t rsz(g%l, | pe,from Exanple 11A
(0.33g, O, 6?1ymm1) vvasaiarzgg_igtge(gxgﬁof m%af %@@R%Poo%'gﬁ?rée ”?%@48.
The produbf vH$ predud was pasfiediby fiagh cheerhatography dn elliey (el BOAc:pdtl Gher
1-(3-Ni t_rgeng)g"ygidg_g@@m)_sul f onvl am nonet hvl | benzovD- 2, 3. 4, 5-tetrahy_dro-1

H 1- henzazepine . The am'ne hydrochloride from Exanple 11B (0. 068g,
0.188mmi )- was reacted wi th 2-nftrobenzyl sul phonyl chloride (0.033g,

0. 226mm 1B ocalinibrhanyDEnBERANS 4 &,54&2@1@#0@;A/-‘%;bJQ%zé’gﬁr?é’”Ct nas
purlfrl_ed I'?Zd sh c rorrg o_grgp Vo . = 7

a
rochloride

) The BOC—aminomethbeenzoyi benzazepiné from Example 11A (0.33g, 0.764mmol) was
reacted according fo the procedure in Example 4B. The product was isolated as the HCI
~salt; yield 0.27g (98%). o |

= -2.3.4 5-tetrahydro-1H-1-
benzazepine ;

The amine hydrochioride,from_ Example 11B (0.0689; 0.188mmol) was reacted with

. 2-nitrobenzylsuiphonyl chloride (0.033g, 0.226mmol) according to the procedure in

- Example 1C. The product was" purified by flash chromatography on silica (eluant
EtOAc:pet. ethc_:-:-r 25:75-50:50); yield 0.010g (10%).

M.S.: cale mfe=524.14; found [M+H]'= 525.2,
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Et OAc: pet. ether 25:75-50:50); yield 0.010g (10% . MS. c me=hH24 14
found [ MrH] += 525.2. 23 Decenber 2004 WD 02/ 00626 PCT/ GB(?%%W‘PE’Egé

12. 9--(3-Ami no-4-[3-(2.6-difluorophenyl)u reidonet hyfl benzoyl

| - 234, 5- Wex ©24092r 0- 1 H-| - ; benzazepine 12A. | -(3-Ani no-BCH/GRB01/02737

t ei t- butyl oxycar bonyl am norret hyl | benzoyl ) - 2. 34, 5-tetrahydro-1 H 1-.
benzazepi ne To a degassed sol ution of the nitrobenzoyl benzazepine from
Exanpl e %é"{,%iqug, - 0. 700mm|) i n nethanol (50mM ) was .added 10%

pal | adi u ) 'dr ogen gas was bubbl €d through the nixture
for 1. 5h lai3-Amine-td3f2 6ol Hsenzoyhdahd.Sdetrahydroat Hdn-

t hr ough '-%a&%cel | te and the filt rate was evaporated in vacuo; vyield
0. 2549 ( . - 1-(3- Ami no- 4-[ am nonethyi | benzoyl ) -2. 34 5

tetrahydro- 1H1-benzazepi ne - di hydr ochi ori-de. The BOC- ani nonet hyl benzoyl
beQzazeepi ne from Exanpl e 12A 0. 14g, 0.354mmp1) was . reacted according
to the procedure, in Exanple 4B. Yhe product was isol. ated as the di HC

salt; yield 0.098g (759 AC 1-(B-Anino:
443- (2 6-di f1 uor ophenyl apdonet hy (1 benzoyl3 2,3,4, 5 tetrahydro 1 HI1-
Rit6chhori de from Exanple 12B (0.132g, 0. 35mmml )

benzazepi ne . The am ne
was reacted vmth 2,6-difl uorheny |soc% nate (0. 055g, 0.35mml ) according
to the procedure i n Exanpl.e QftC u%t was purp:fled by flash

chr omat ogr aphy on silica (eI uant

12A. 1- (3-Am|no«4—[tert—butvloxvcarbonvlaminomethvl]benzovi}-2 3.4, 5-tefrahydro-1H-1-
~ benzazepine - '

To a degassed solution of the nitrobenzoyl benzazepine from Example 11A (0.30g,
| 0.700mmol) in methanol (50ml) was added 10% palladium-on-carbon (0.10g). Hydrogen
gas was bubbled through the mixture for 1.5h at room temperature. The catalyst was
¢ removed byiﬁltration through a pad of celite and the filtrate was evaporated in vacuo;
yield 0.254g (92%). ' ' |

12B. 1—(3-Ammo~4-[ammomethyl]benzovl)-z 3, 4 5~tetrahvdro—1H 1-benzazepine .
: dlhydrochlorld ‘

L 'The BOC—ammomethbeenzoyl beqzazepine from Examp!e 12A (0. 14g, 0.354mmol) was
.+ reacted according to the procedure in Example 4B The product was isolated as the
. leCi salt; y;eld 0. 0989 (75%)

o | 120 1(3-Ammo—4—[3-(2 &dlﬂuoroghenyl)ure:domethy!Ibenzoyi):2,3,4,5-tetrahydro-1H-'l- g
e benzazegme o

. The 'ami,ne ‘hjdtochtoride from Example 12B (0.1 32g, 0.35mmol) was reacted with
2,6-diflucrophenylisocyanate (0.055g, 0.35mmol) according to the procedure in Example
1C. The product was puriﬁe_d by flash _chromatography on silica (eluant EtOAc:pet. ether
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23 Decenber 2004 WD 02/ 00626 PCTI GBO1/ 02737 70:30) and t e tive
HPLC ((gradi ent water:acetonitrile 80:20-20:80; 0.1% TFA&grbﬁfé"{iﬁg 286?
fractions were freeze-dried to give a white solid; yield 0.027g (17%.

M S.: cawOoM/e260. 19; found [ MFtHr = 451. 2. Exanple 13. 1#¢2&uo2/08:3Di 1 uoro
hen ! ureidometh | -3-dintth |Iamnobenzo ! -2 3 4 5- tetrahyd ro-1

H 1- benzazepi ne 13A. 1- 4- tern Bu# to carbon |am noneth -3-dineth

| am nobe i 0

ol ut 1 on r Ppa tnch by AEbARINE L brgelE Wi s i) @0 27000 bln

aci d/ met hHrol T%Hﬁ’}-omtmmweff@ea&ndemmvg 3 White sblid; wmm omv@cﬁn%) B

0, 050mL, O. 60mm|) The m xture was stirred at OCfor 10m n and then

sodi um bor ohydri de 0.050g, 0.80mml) was added.;.-The nmixture was all owed
to warm tM.Sowle 9eit9uf0@lnd‘iMﬂH]+3E15i £ing over | "h. and then evaporated in
vacuo. The residue was partitioned between EtOAc and saturated sodium'

bi carbonate solution. The organic |ayer was washed with brine, dried over
MySO4, and concentrated in vacuo. The residue was purified by flash

chromat oge a3 silica (eluant EtOAc:pet ether 30:70-70:30) to give.a
whi te solT ﬂ0091 g 8560/() 45 2|3 Decenber 2004 WO 02/ 00626 :

. '13A. 1-(4:-[tert—ButvlcharbonvIaminomethvﬂ-S—dimethvlaminobenzovl)-z.3.4.5-

tetrahydro-1H-1-benzazepine

To an ice cold solution of the aming from Exam.ple 12A (0.16g,-0.40mmofl) in 1% acefic
acid/methanol . (26ml) . was added formaldehyde (37% solution in water, 0.0SOm!,
.0.80mmol).  The mixture was stirred at 0°C for 10min and then sodium borohydride .
(0.050g, 0.80mmol) was added. . -The mixture was allowed to warm to room temperature . -
wrth stirring over. 1h. and then evaporated m vacuo. The residue was partitioned

. between EtOAC and saturated sodium blcarbonate so!utlon '~ The organic layer was _‘ :
washed with - bnne dried over MgSQ,, and concentrated in vacuo. The residue was .

o ' _ punf ied by flash chromatography on silica (eluant EtOAc pet. ether 30: 70-70:30) to gwe a' N

~ - white solid; yield 0.091 9 (56%). -
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reacted according to the procedure in Exanple 4B. The pr at ed
as the HCl salt; yield 0.075g (97%. 13C. 1- %Lﬁecem% 256,
(4-f3-(2,6-Difl uorophenyl ) ur ei-dorret hvn- 3- di_nmet hvl am nobenzovl )-2,3,4,5-

t et r ahvdW@-2M80626henzazepi ne The. ami ne. hydrochl ori de from ExEGBbE0EIB
(0.075g, 0.20mmol) was reacted with 2,6-difluorophenylisocyanate (0.032g,
0. 20mmol ) according to the procedure |n Exarrpl e 1C The product was

. g S Jz .
Exanpl e -14. 14 3- 26D|fluoro henl urerdorrethlZquorobenzoI -234

71 ot bpents B FpdRREGRclbetdhentie for ibiofl o O RE. Pab AN s 2
f r om Exafggictedaarcofdings®dthe prazadums i Exampleotiit e‘l’dhevprbdiu& was dsofated as the HCI

tetrahyd ne (0.28g, 1.89i nnmoi) according to the procedure
I n Exarrp%ék %ﬂ&g?@%@éﬁ,@e 2004 WO 02/ 00626 PCT/ GBOL/ 02737 1A. The product

was purified by flash chromat ography on si | | ca (el uant. Et OAc: pet. et her
: b

40: 60) : B 1o ) 7q 1-2 3 45
tetrah df 1 < e B i HoHE EAEE RO e P&pi ne from
Exanpl e Ekahydrosddi-benazzepisie) was react ed a‘ccordr ng to the procedure in

Exanpl e 4B.' The product was isolated as the HO salt; yield 0.29g (609% .

.The -amine hydrochloride from Example 13B (0.075g, 0.20mmol) was reacted with

2 G-difluorophenylisocyanate (0.032g, 0. 20mmo!) according to the procedure in Exantpte
1C. The product was purified by ﬂash chromatography on silica (eluant EtOAc pet. ether |
90: 10) yreld 0.044g (65%).

M.S.: cale mfe—478 22; found [M+H]'= 479 2

Examplie 14.
1-{4-[3- [2,6-D|ﬂuorophenvllureldomethxl] 2-fluorobenzovi}-2,3.4 5-tetrahvdro-1 H-1-

" benzazegme

, .' 14A 1- (4—rtert-Butv!oxvcarbonvlammomethvl}—2—ﬂuorobenzovl)-23 4 5-tetrahvdro«1 H—1- . .
benzazegtne '

The carboxylic acid from Example E4 (0.60g, 2.22mmol) was reacted with 2,34,6- -
- tetrahydro-1/-1-benzazepine (0.28g, 1.89mmol) according to the procedure in Exa'mple.
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14C. 1- 4- 3- 2 6-Difluoro hen | -ureidoneth -2-fl uorobené%%?-z 3 ﬂ
i i ne hy i S5ee 290

5-tetrah dro-1H 1- benzazei ne The am ne hydrochl oride fr

(0.040g,  0.12mml ) was reacted with 2,6-difluorophenyli-socyanate (0.020g,
0. 13mol ) WAKR2@Pélbng to the procedure in Exanple |C. The ROIUGBL1/022E
purified by flash chromat ography on silica (eluant EtOAc:pet. ether

40: 60-100:0); yield 0.038g (70%9.. MS.: calc me =453.77; found [ MtH] +=

454. 1.  ExeRpl Bhel Jn enzo
17234 5 paL (o or o i Rl ﬁ%@%ﬁé’ﬁ%@%@ﬁ%ﬁﬁé T

15A. 2 3,4080kEdhy8e 67%)H 1. 5- benzodi azepi ne PCTI GBOL/ 02737 To an ice

col d solution of l|ithium alum-niumhydride (4.68g, 123mvl) in dry THE
(100mM ), under a nitrog er| at m)sphere \Aa§_ added dropvvl se a soI ution of
2,3, 4,5 t&tahifdisinomethyll-2fluarebenrnoyh 2 yd bg@agenimd ) in dry THE
(50ntl). The mxture was. allowed to warmto roomterrperature and t hen
heated at_reflux for 2h. The mxture- was then cooled to OC and a sol ution
of aqueou’h 2 RRfrPIRaRAidanaey! (beorezepine e BXe0NS MAL0.58dded2dnmhivae. The
resul t ant reaefdaes! t ad of
celite. The fil trgia@gvv\tgzhez é%)g@gtg eﬂamgggo W%{O\?g&tg& Ols&é}gﬁ ath%I—l‘g?
4.36g (959 YielH.299 (60%) ano- 3-neth Ibenzo 1' 2 3 4 5-tetrah dro-1H 1

5- benzodi aze ine The carboxylic acid from Exanple C (0.65g, 4.03mvl) was
reacted with 2, 3 4, 5- tetrahydro IH-1 5- benzod| azep| ne from Exanpl e 15A.

(0 50g, - 31 2l yhurelsiometiy es-:etrahwm maduct ,

was pur| fb@&a%@ﬁéash chromat ography onS|I| ca

' -The amine hydrochloride from Example 14B (0.0409. 0.12mmol) was r'eacfed with
2 G-diﬂuorophenylisocyanaté (0.020g, 0. 13mmol) according to the procedure in Example

- 1C.  The product was purified by ﬂash chromatography on silica (eiuant EtOAc: pet. ether -
~ 40:60-100:0); yield 0.038g (70%).. : '

M.S.: calc m/e=453.17; found [M+H]"= 454.1.
Example 15.

. A'i -{4-[3-(2 6-Dlﬂuoronhenvl)ureldomethvll-3-methvlbenzoyl)-2 3.4,5-tétrahydro-1H-
1.5-benzodiazepine : . : : :
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el uant Et OAc: pet. ether 50:50); yield 0.36g (37%. 15C 4 A
g}- meth | benzo I0-2 3.4 5-tetrah)dro-1l—|--1 5- benzodi aze |nez3q)l§ﬁ?ﬂ'g;€ﬁ§§$‘f de
The cyanobenzoyl. benzodi azepi ne from Exanpl e 15B (0.36g, 1.24mml) was.
hydr ogen¥03/08¢%6ordi ng to the procedure i-n Exanpl e 1B. THECHGBMUEAI3ITAS
I solated as the HCl salt; yield 0.17g (40% . 150. 1-(4-r3-(2,6-D
i uor ophepyl ) ur ei donet hyl I -3-nethy | benzoyl|-2 3 4 5-tetrahydro-1H,

1,5 benzqghaze metwﬂdmner,élﬁéﬁmf&g@hée from Exanpl e 15C (0. 170g,

0. 46mmol ) was reacte uor ophenyl i socyanate (0.071g,
0.46mmul ) according to the procedure in Exanplle- 1 C. The product was

fied . _
Do b o TB288 SEAGATES ARl BmARnE bl 6B (BRSNS I Y BG, ,
23 Decerri‘jéﬁeQ@MfO@@? mocﬂ'@la;e PEEY SitiEtl dRpoiEeRx anlplien ©62,3,4,5-tetrahydro-1H-
1-(4-f3- %1(\5
ur fal domeE1 %ygeﬂé‘?ogr'{e{atE ﬁ@f‘ %er t zayq%' 3% 9?-51-. ém dci{/ Ff*ne‘FRﬂ" Zh@rf' |>gure was ﬁ“"a\f -1
H- 1, 5- be# Warmze spomdempgature agd ther tedrat nefluxfos2i 5Th@mnethredwas ‘the 1
5-b di I aze |ne
7 om Exasaizs 186 Bnd8ehind sEradsas i IVHRSAie b un THE PR S
room t enpdded dloewlsaasTlacjMﬁmrsumcmmnayamsﬁﬂmxia‘rbdﬂhadulélﬂ(e& ftbrald, thfb%:g‘ii%mml ).
The m xt St b n a L, L0 room
tererprenr >6(1t rég.o o%ﬁs' u%ﬁ or o \g%ﬂg% %étgéwy%%g%ﬁ)eia'\'}vﬁ%“dog'&g’e‘{jgsgl'&g@r xture
was stirred forth and't hen evaporated:in vacuo. ‘The- re5| due was

' 158 1-(4-Cyano-3-methylbenzoyi)-2.3 4, 5-tetrah dro-1 H-1 5—benzod|aze ine -

"The carboxylic acid frorh Example C (0.65g, 4.03mmol) was reacted with 2,34,5-

 tetrahydro-1H-1,5-benzodiazepine from Example 15A (0.50g, 3. 36mmol) according to the - o
-procedure in Example 1A The product was purified by flash chromatography on srhca
(eluant EtOAc: pet ether 50:50); yield 0. 369 (37%)

15C. 1- (4—[Ammomethy!|:3-methylbe zovl)-2 3 4 5—tetrahvdro-1 H-1 5-henzod|azeplne
hydrochloride

_ The cyanobenzcyi benzodiazepine from Example 158 (0. 36g, 1 24mmol) was
- hydrogenated accordlng to the procedure in Example 1B. The product was |solated as
the HCI salt; yreld 0.17g (40%)

. 7

| | _1 5D, 1-(4-3-(2. 6—Drﬂuoroohenvl)ureldcmethvl]-s-methvlbenzovl)-2 3 4 5-tetrahvdro—1 H—
- 1.5-benzodiazepine :

o -The amme hydroch[onde from Example 15C (O 170g, 0 46mmol) was reacted with
 ,2 6~ dlﬂucrophenylrsocyanate (0. 0Y1g, 0 46mmol) acoordmg to the procedure in Example
e, The product was punf ed by ﬂash chromaiography on srlrca (eluant EtOAC: pet. ether
D 80: 20); yreld 0. 0899 (43%) - . . o

M.S.: calc nﬂé=,450.19;'found [Mij"#@m 2 SR
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,partitioned between, EtOAc and 'saturated sodi um bi carbo sol ut The
organic |ayer was washed with brine,-.dried over MySO4, r@rﬁ“@&?@éh&?ﬁat

in vacuo. The residue was purified by flash chromatography-on siliica
(el uant BVOAP0RE give a white solid; yield '0.386g (40% PCTAB®1/017374- C
ano-3-neth benzo 1 5- 3- rid Inmeth 1-2 3 4 5-tetrah dro-1 H1 5

benzodi azei ne The car boxylic acid fromExanple C (0.31g, 1:93mmwl) was
react ed- V\Eigémle('l%— pyridyl) et hyl -2, 3, 4, 5- tetrahydro 1H 1, 5- benzodi azepi ne
f rom Exanp 0. : 49 l23 Decerrber 2004 V\D 02/ 00625 PCT/ GBOI I Q737

pur| fied by Jg.@h,hvg%.qm 9%&9@5‘39@?_#' ica (euant Et OA\C) yi eI d 0 28g -
(45% . 16C. 1-"(Z4-Am nomet hyT - 3=met hvi benzovl )-5-(3_py_ridyl)nethyl -2 3,4 5
tetrahydro-1 H .5 benzodiazepine To a solution-of the nitrile from
Exanmpl e 16B (0. 28g, 0.72mmol) met hanol (20nml) were a&added cobal t aus
chloride (0.338g, 1.42mmuoly' s¥di um bor ohydride (0.27g, 7.20mmol). The
m xture-was stirred at roomteygperaNure for 1 h and then saturated aqueous
ammoni um chl ori de sol ution (I ‘was added. The m xture was concentrated
in vacuo and the aqueous resigue was partitioned between diethyl ether and
wat er..- The aqueous | ayer- was\based. by addit'ion of . saturated sodium

bi carbonate solution and extrMeted with chi oroform (3 times).. The

conbi ned organi ¢ extract syweye washed with brine, dried over I\/gSO4, “and
concentrated in vacuo td & a white solid; yield 0.20g 16D. 1- 4- 3- 2
6-Di fluoro hen i ureidong th lbenzo 1 -5- 3- rid | meth |- =
2,3,4,5-tetrahydro-1H 1, 5-tenzogdi azepine S

Q -

16A. 1-(3-Pyridylimethyl-2,3,4,5-tetrahydro-1H-1,5-benzodiazepine

To solution of 2,3 4 5-tetréhydro 1H-1,5-benzodiazepine from Example 15A (0.50g,
3.38mmol) in 1% acetlc acid/methanol (25mi), at room temperature was added pyridine-
. 3-carboxa|dehyde (0.35mil, 03.72mmol). The mixture was stirred at reflux for 18h and
- then allowed to cool to room temperature. Sodium borohydride (0.050g, 0.80mmol) was
~ added. The mixture was stirred for 2h and then evaporated in vacuo. The residue was
- partitioned bétween EtOAc and saturated sodium bicarbohate solution.  The organic -'
' layer was washed with bnne dned over MgS0,, and concentrated in vacuo. The residue
_ was purified by flash chromatogr’aphyon silica (eluant EtOAc) to give a white solid; yleld |
0. 3869 (40%) B

168 1- (tLCvan0—3-methvibenzovl)—ﬁ-(:s-pvndvi)methvl—2345—tetrahvdro—1H—1 5
o ‘benzodlazegme S ' o '

’ '_The carboxylic acid fom Example C (0.31g, 1.83mmol) was reacted with 1-(3-
pyridyl)methyl-z,3.4,5-tet;ahy_d_ro—1H—1 ,5-benzodiazepine from Example 16A (0.39g,
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The : am ne from Exanpl e 16C (0.065g, 0.168mmopl) was reac W t.h ,

2, 6-di f-I-uor ophenyl i socyanate (0.027g, 0.17mvl) accordi 'ngz-t?’te[gecﬁqgjeb?%‘edure
in Exanple 1 'C. The product was purified by flash chromatography on silica
(el uant 'WO@WYe26yi‘el d 0.068g (76% . M S.: cal c m e=541. A T/EBmak7iA-H| +-
542.2. 50 23 Decenber 2004 WO 02/00626 PCT/ GBOLl/ 02737 Exanpl el7. 144- - 2
6-Di fiuora hen i ureidonmethi -3-methlbenzo i -5 2-h-droethi .23 45

tetrah dreikithd) écézﬁaﬁefa aéeprbéb%uﬂeﬂﬁ A ety 1. 2ReGréadte tred pfifidcty Ml 1H 1

5- benzodi azepi n- 1-yl ) ace
1, 3, 4, 5- Fbw%aag)b%§lb$aoqe[@nhﬁmﬂaadgﬁmﬂz28@r(65%$ 0g, ,--30.8mmol.) i n DVF
(30nﬂ) at -10C, was added. sodium'hydride (1.35g, 60@6d|sper3|on

33. 9nnDI) ) The m xture was stirred at _=10C for 15n1n then nethyl

br onpacetlftel{(pAmingmethp-3 W)~ G (T DY e et

-10C for bgnidéﬁgzggfnel h and then concentrated in vacuo The resi due was
taken up’Tn and. washed with brine (3 ti. rres) dried over MSOH, and

concentrated in vacuo. The residue was purlfled by flash chromatography on

silica (%l@éalutlzén%%e lF)ﬂ?mslr U Ex#r‘ﬁt&lé%éctb '2‘éﬂ ¥ ‘rﬁﬂnﬁbeﬁ Pﬁ%tr(e%%(‘izor&f@er 2- 23

4 5-Tetrah dro-1 enzo I aze

( 2- oxo- [ 8dded; eohaétpaahwmﬂ%ewz&ﬂﬂg) 11 @mmtremmt 1soyllu)n abarphydrider ¢ORFyanpl e
accor of ng ey THE RS wes SIS ot oo teptpeZlos I WL Lifiea
Decenber aggsmis ammonium chioside solution (1 Oml) was added. The mixture was concentrated
-in vacuo and the aqueous residue was partitioned between diethy! ether and water. The
~aqueous layer was basified by addition of saturated sodium bicarbonate solution and
extracted with chloroform (3 times). The combined organic extracts were washed with .
brine, dried over MgSO4, and concentrated in vacuo to glve a white solrd yleld 0.20g
72%).

/16D. 1-{4-[3- (2 6- Dlﬂuoroghenyl}ureldomethyi|-3-methylbenzoyl)-5-(3—9_\{ndyl)meth3[l~
2,3,4,5—tetrahydro—1 H-1 ,5-benzodrazeglne :

.- The -amine from - Example' 16C (0.065g, 0.168mmo!) was reacted “with
-2 S-difluorophenylisor:yanate (0.027g, 0. 17mmo|) according to the procedure in Example
1C. The product was punt" ed by flash chromatography on srllca (eluant EtOAc); yreld

0. oesg (75%) ' : - SR

- M.S.:calc m/e‘=5_41 23; found_ [M+H]'= 5422,
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. WD 02/ 00626 PCT/ @GB01/02737 17C. 1- 4-C ano-3-neth | ben 'T§> 85‘? eth
| -2 3 4 5-tetrah dro-IH1 5 To . a solution of the carbé%g):l) El & om
Exanple IC (1. 389 8.58mmmol ) 'in dichioronethane (50ml) was added t hionyl
chl oride W? 8PP 43. Ormol ). The nixture was stirred at mETVEROI0T372h and
t hen evaporated in vacuo, azeotroping wth- toluene (2 times). The residue
was di ssol ved in dichioronethane (50m) and 2-(2,3,4,5 tetrahydro-

| H 1, 5- beM_Lln 1-yl') et hanol from Exanple 17B (1.5¢g, 7.80mol) was
added. Thg ! : d. v . 18h and t hen

evapor at et St LR UL R NEY CAZONE 0T gthylhd

sat ur at ed2soHb dﬂl\ahoh(bﬂa!Sd)mbdialz%The organl c Iayer was washed with
brine, dried over MpSH, and concentrated_in vacuo. - The residue was
triturated with Et OAc and the resul tant solid flltered of f; yield 1. 25g
(48% . 17D. 1- 4-Aminoneth" | --3- iyl benza | -5- 2-h dro eth'l -2 3 4
5-tetrah dro-1H 1 5- benzodi agepine .. The cyanobenzoyl benzodi azepine from
Exanpl e 17C (1.25g, 3.73nmol) \was- hydrogenat ed according to the procedure
in Exanpl e 1B. The product wasNisql ated as. the free base; yield
0.949'.(74% . 17E. 14443- 8¢Di f I ugr.o hen |I' ureidoneth -3-meth | benzo | -5-
2-h dro'eth | -.2 3,4.5- Ahydra/1H 1, 5- bénzodi azepi ne -The _amne from
Exanpl e 17D (-0. 94g,.2.76 wgs~ reacted with

2, 6- dlfluorophenyllsocyana e (C 47g, 3. 04nmol ) accordlng to t he procedure
in Exanple 1C." The product- by flash chromat ography-.on silica
(eluant EtOAc); yield O. 0686)(75 ; found [ MtH] +=
495.2. 52 23 Decenber 2004 : .

17A. Methyl ( 2-0xg-2,3.4.5-tetrahvdfo—'1 H-1.5-benzodiazepin-1 -yl)acetaté

To'a solution of 1,3,4,5—tetrahydro-benzo[b][1',4]diazepin-2-one (5.09,.‘ 30.8rﬁmol) in DMF
(30mi), at -10°C, was added sodium hydride (1‘.35.9, 60% dispersion, 33.9mmol). = The
, mixture was sfirred at -10°C for _15min', then methyl bromoacetate (2.92ml, 30.8mmol)
was added. The mixture was stirred at -10°C for a'furthef 1h én‘d then coﬁcentrated in
vacuo. The residue was taken up in FtOAc and washed with brine 3 times),'dried over
_ .MgSO,;, and co_ncentrated in vacuo. The tésidue was purified by flash chromatography

on silica (eluant EtOAc) to give a white solid; yield 7.08g (98%).

17B. 2—(2.3.4.5—Tetrahydfo-1 H-1_.'35-b:enzodiazepj_n—1-vl)eihanol _

Methyl (2-oxc-{1,3,4,5- tetrahydro-benzo[b]1 4]diaze|5in- 1-yl)-acetate from Example 17A
: '(? 08g, .30.2mmol) was. reduced -with ilthlum alummtum hydnde accordlng to the
procedure in Example 15A; yxeld 4 33g (5%). - '
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WD 02/ 00626 PCT/ GBOL/ 02737 Exanple 18. | : :
- (3- Chl or 0- 443-f 2, 6- di f | uor ophenyl ) ur ei domet hy benzoyl) ?%‘?mbeﬁzgoﬁ 5-
tetrah dro-1H 1 5-benzodi aze ine 18A. | -Methyl-2roxo-2.3,4,5-tetrahvd ro-1

H 1, 5- beWOJ3i08626pi ne To a 'sol ution of :  PCT/GB01/02737
2,3,4,5tetrahydro-1H 1, 5- benzodi azepi n-2-one .(2.0g, 12.3mmol) in DW
(30nt), at -10C was added sodi um hydrl de (0. 54g-, 60% di sperS| on,

13. 6mol Y7¢cThe s ABers B ( y _hyI I odi de
(0. 77nt, IZ 3D wWas added. : 1o gCfor a
further pemzosiezepien concentrat ed in-vacuo: " The residue was taken up in
Et OAc and washed with brine (3 tines), dri ed over MySO4, and concentr at ed
in vacuo. . The residue was purified by flash chromatography on silica.

(el uant EpQAc)solugioni ok thewnatbexyie! iadid ymde&an’nﬂg (2893 .38g,1 SEB8rhmolyeimy| -

3,

o A A G O ], e

reduced Wesistired rat ueflux ferizhi and ﬂ'gﬁdr&vegoraitﬂﬁ)m'vawot azedimpmgowﬂd tolecnen(2

o oy i), e destads ik Sbved Bupdolbidifle Gomp and 234 54etpbuiipr, o 1

H 1.5: bwzb&banmimpmbyh%thmwmme fivBi{1.Eg AN POmmMAD Wb &xltled, The

1. 77mol N

2 5 4 s i daaSifoy W idheldhiboiihire for 18 and then evaporgiedin yagup, The

1. 48l Jesidi® &8s Partitioriedrbenosh mAmidwmatdaGﬁﬁm;baﬂﬁaatemmnm Mthe 0 t he
d d h h

on si lica" daﬁﬁﬁ%}fﬁﬁ*&%@c pE‘?‘he ﬁg“g'?&“%%y 9?(%1' sty vaciar i 2P

- residue was triturated w_lth EtOAc and the resultant solid fittered off; yield 1 25g (48%).

L 17D 1~ (4-Am|nomethyi-a-methvlbenzovl)-s-(z-hvdroxyethyl)-z 3,4 . 5-tetrahydro-1H-1,5-
. benzodiazepine -

‘The cyanobenzoyl 'benzodiazepine from Example 17C (1.25g, 3.73mmol) was
hydrogenated according fo the procedure in Example 1B. The product was isolated as
the free base; yieid 0.949'(74%).

. : 17E. 1-{4-{3-(2.6- Dlﬂuorophenvl)ure|domethvﬂ-s-methv!benzovi)-5-(2-hvdroxvethv!)- '
- 2,345 tetrahydro-1H-1 ,5—benzod|azegm

' The amine from Example 17D (0.94g, 2.76mmol) was reacted with
- 2,6- diﬂuoroph'enylisocyahate {0.47g, 3.04mmol) acco'rding to 1he. proceduré in Example

. 1G.  The product was punf ed by ﬂash chromatography on silica (eluant £EtOAc); yaeld'
.. 0.068g (75%). e |

. M.S.: calc m/e=494.21; found [M+H['= 465.2.



18D. ‘1-(4-Am nonet hyl - 3-chl orobenzoyl )-5-methyl -2 3 4 5-t 1,
benzodi azei ne The BOC- ami nonet hyl benzoyl benzazodi azepi nﬁf[ﬁ%ﬁ#’%‘f’éﬁéﬁ 18C
(0.30g, 0.698mm1) was reacted according to the procedure in Exanpl e 4B.
The produ¥WO 0248626sol ated as the - HO salt; yield 0.25g (9%¥r/cESB273%-
3-Chloro-4- 3- 2 6-difluoro hen | ureldoneth | -benzo 1 5-neth -2 3 4 5-
tetrah dro-1 H'Il 5-benzodiaze ine . The ami ne hydrochloride from Exanpl e

18D (0. 06 elfiiélmrol) was reacted with 2,6-difluorophenylisocyanate
(0'.021g, ) according to the procedure |n Exanple 1C. The product
was purifi iftuo hén 3tgs.sol i d;

yi el d 0. 485. 1.

A ' : .-heny|)ure|donethyf 2- nethylbenzoyl) 5

met hyl - 2, 3, 4, 5- tetrahydro 1 H 1,5 -benzodi azepi ne 54 23 Decenber 2004 WO
02/ 00626 PCT/GBOl/02737 19A. 1- 4- C ano-2-nmeth Ibenzo I -5-neth i-2 3 4
5-tetrah dro-1H 1 5- benzodlaz ne hydr ochl ori de The carboxylic acid from
Exanpl e D (0.50g, 3. 10mpl ) vasN~eqcted with 1-nethyl- 2, 3,4, 5-tetrahydro-1H
1, 5- benzodi azepi ne from Exanpf'e 188 .(0.46g, 2.8ommol) accordlng to the
procedure i'n Exanple | A pr odugt was purified by flash chromatography
on silica (el uant-Et QAc: pe -‘ 80: 70- 703'30) ; ‘yield 0.27g (32% . 19B. 1-
4- Anrnoneth 1- 2 neth | benzo I-5 neth I-2 345 tetrah dro 1 H—1 5- :

Ci

~ . 18A. 1-Methyl-2-0x0-2,3.4,5-tetrahydro-1 H¥1.5~benzodiazebine

To a'solution of 2,3,4,5-tetrahydro-1 !-_I-1',5-benzodiazepin-'2-one (2.0g, 12.3mmol) in DMF
(30ml), at -10°C, was added sodium hydride (0.54g, 60% dispersion, 136mnol). The

~mixture was stirred at -10°C for 15min, then methyl iodide (0. T?ml 12. 3mmol) was
added, The mixture was stlrred at ~10°C for a further 1h and then concentrated in vacuo.
The residue was taken up in EtOAc and washed wrth bnne 3 txmes) dried over MgSO4, :
and concentrated in vacuo. . The residue was punf ed by ﬂash chromatography on srirca
(eluant EtOAc) to glve a white solid; “yreld 1.70g (78%)

~18B. 1-Methvi-2,3.4.5-tetrahydro-1H-'i.5-benzodiazepine '

 1-Methyl-2-ox0-2,3 4,5- tetrahydro-1H—1 5-benzod|azepme from Example 18A (1 79,-"
. 9.65mmol) was reduced with ilthrum atumrmum hydnde accordlng to the procedure in b
N _‘-Example 15A; yleId 1 34g (86%) :

”1 8C. 1- (4»[ten‘-Butvloxvcarbonvlammomethvﬂ-S-chIorobenzovl) 5—methv!—2 345-
tetrahvdro—1 -1 S—benzodrazeplne

The carboxyhc acid from Example A2 (0.506g, 1 77mmoi) was reacted Wrth 1-methyl- -
2,34 5-tetrahydro-1H—1 5-benzod|azeprne from Example 1BB (0 24g, 1 48mmol)
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benzodl ‘aze ine h drochloride The cyanobenzoyl -benzazepi ne_from Exa 19A
' (0.268, 0.88mml) was hydrogenated according to the pr?ge%%ﬁe@%)é H@fgrrpl e

1B. The product was i sol ated as the HO salt; vyield 0.30g (99%. 19C 1-
4- 3- 2 wolfoexsro her} | ureidometh -2-neth lbenzo 15- medw/GB@/@ 74 5- -
tetrah dro-1N-'# 5-benzodi azei ne The ami ne hydrochl ori de from Exanple 19B
(0.060g, 0:17mmol) . was reacted with .2,6-difl uorophenyl | socyanate -

(0.027g, C ogedur product
(s pur; ALRTOIRRI 88 BRI 5 S nEET | b (IR ot BV it

80: 20) ;- yheimatog@phyoh Slied (eldnSEtOAapet. emeFQIﬁBO)ZﬁeldfGme:M[?Mﬂ-l] +y - 465.2. 23
Decenber 2004 , WD 02/ 00626 PCT/ GBOL/ 02737 ‘Exanple 20. 1- 4 3- 2 6-Difluoro
hen ! orei domet h -3 6=dimeth Ibenzo 1 -2.3 4 5Stetrah dro- 1H 1- benzaze ine
20A. 1- 4280. ané-Adnibonictwthchibmbeozoyh-Bmétiyl-2 8t4, letchhedib-1#~-15benzaze i ne The
car boxyl e f Qm Exanpl e 12" - (0.49g, 2.80mml) was reacted with -
2,3,4,5- -t-ggia%ﬁ%ye@i-%-l H 1- benzazepi ne (0:39g, 2.63mvl) according to the
procedure in Exanple - 17C. The product was purified by flash chronat-ography

il E h . vield 0,6 Th le f
el o S0 R ooy GbSiadtisbiie i Babnped i (Lt blsbtos
Exanpl e WS regdted dcébréﬂg t¢ eProcetiuédtn Exanfple'3B. ﬁtfeﬁb&thdﬂ@.fa@ldmdl asthe
ar ei done%lsgltSwé:Idraeé%(ggﬁ zo I ~2 3‘ 45 tet'rah dro _

18E 1+ 3-Ch|or0—4~[3—(2 6- dnﬂuorophenvl)ureldomethvﬂbenzovi‘;—s-methvl-z 34, 5-
- tetrahvdro—1 H-1 5-benzod|azepme ' '

. The amine hydrochloride from Example 18D (0;0609, 0.164mmol) was reacted with
2 6-difluorophen'ylisocyanate (6 021g, 0.164mmol) according to the brocedure in Example
1C. ‘The product was punf ed by. tnturatlon with diethyl ether to glve a wh{te solid; yte{d
0.058g (87%).

M.S.: calc m/e=484.15; found [M+H]"; 2°Cl = 485.1.
Examgle 19.

1-{4-[3-(2, B-leluorophenvl)ureldomethvl]-2-methvIbenzovl)-s-methyl-z,:s 4, 5- :
etrah!dr -1H-1 5-benzodlazeplne ; '

o



1H 1- benzazevine The amne " .. from Exanpl e 20B (0 070%%[? ?é %vas
reacted with 2,6-difluorophenyliso! cyanate (0.043g,'0.28 3 9
to'the- procedure in Exanple 1 C The product was purified by flash

chr omat ogWVRIRPOBA silica (eluant EtOAc: pet. ether 40:60); PCIVGHE/0073033g
(31%.' 56 23 Decenber 2004 WO 02/ 00626 PCT/ GBOL/ 02737 Exanmple 21. |
(2-Chi or 0- 6- 1 3- (2.6-d"i luorophen)fi’)ureidonethyltnicotinoyl)2, 3,4,5

t et rahydr QQAHi—(4Cb§rﬂimh\m§er%éﬂ)-5—hdt§ﬂ-f2t§4 S-tetrahydro-1H-1.5-benzpdiaz .
But yl am nﬁ?&t gvll | -2-chloronicotinoyi}_2.3,4,5 T‘Ty—rw%r'o—r%ng‘-—-—%%maze i ne
The carbo r from Exanpl e F3: (0 509, 1. 74mmol ) was reacted with -
2,3,4,5- tetrahydro-| H 1-benzazepi ne (0.26g, 1. 74mol) ‘according to the
procedureT e 1A The product was_purified by flash chronatography
on silica }(‘%I‘i%?ﬂ g aald: et ExaepleD (85058 1091@&1“@8088@6@5&% 12rhetByl-

1- L6- Armi npysps Siydis erumemmtzb&aié ne? 5 hy. e

hydr ochl ori de The BOC-am nonet hyl nll%ot i ﬁgéj %ﬁggepﬁ‘?’g #d_hnqr E?W’Bg%
(0.036g, B°EMINgdr) the,pocedye: iBdExemalediAg t dhehprodueicwdar purified Exarinbie 4B.
The pr Oduﬁﬁroﬁ\ﬁﬁa r redlicaeiiaf EHOA |

1- (2- Chl oro- géﬁﬂﬁi di £ u%rophenycﬁ@t%&%grﬁm@h@pﬁ%ﬁﬁgﬁg (3%‘9’&4]: et rahydr
o-1 H -

B 19B. 1- (4~Am:nomethvl—z—methvlbenzovl)-5-methvl 2 3 4 5-tetrahvdro-1 H—1 5-
' benzodlazepme hydrochlond

- The cyanobenzc)yl benzezepine from Example 19A "(0 264, 0.88mmof) was hydrogenated
“according to the procedure in Example 1B. The product was isolated as the HC! salt
yield 0. 309 (99%). - ' ‘

190 1-(4-[3-(2.6- Drﬂuorophenvl)urerdomethvﬁ~2—methvlbenzovl)-s-methvl 2.3.4, 5— ,
- tetrahydro-1H-1 &benzednazem L '

The amine hydr'ochloride from Example 198 (0. 060g, 0.17mmol). was reacted with
., 2 Gdrﬂuorophenyllsocyanate (0.027g, O. 1?mmo!) according fo the procedure in Exaraple
1C. The product was purified by flash chromatography on srllca (eluant EtOAc: pet ether |
. 80: 20) yleld 0. 0709 (93%)

M.S.:caic ml‘e=464;20;lf_oucd [MtH['=4652.

s




1-benzazepine The am ne hydrochloride from Exanple 21 (0, 02
0.073mml ) was reacted with 2,6-difluorophenylisocyanat 3[8908 33%&004

0. 08mml ) according to the procedure i-n Exanple 57 23 Decerrber2004 WO

02/ 00626WRORINEBG1102737 1 C.. The product vas purified byrdT/astm/2737
chromat ography on silica (eluant EtOAc:pet. ether 90: 10); yield 0.-031 g
(900/0) . MS.: calc me=470.13; found [ MrH +; 31Cl = 471.1 Exanple 22. 1-
6- 3-.2 E’@ﬁ? &850 hen ] ureldoneth -1-neth' 12-oxo- 1 2-dih dro ridI-3-
car bonyl tetrahvdro IH—l benzazepr ne - 22A. 1 415 Brorro 6- tent-but
t o car bod-lfd&ilAh-Rifiyoropheayhure ot S-dithethy ey ploydrb- -2 3 4
5-tetrah zazepi.ne The car boxyl ic acid from Exarrpl e.. H3

(1. 30g,.v¥3'."j"’:6%%%nvg)z—a%g§@react ed with 2,3, 4,5- tetrahydro-1H 1- benzazepi rie
(0.53g, 3.60mml) according to the procedure i n Exanpl-e 1A. The product
was purified by flash chromatraphy on Si Irca (el uant Et QAc: pet ether 60;
40); Yield 0.70g (409 . B. /1- - ‘ ‘terf bu | ox carbon | ami nonet h
-1-meth-l -2-oxo0-1 2- di 1-2 3 4 5-tetrah—~

dro- I H 1-benzaze ine Th Zazep ne from Exarrpl e 22A (0.60g, 1.23mml) was
hydr ogenat ed accordi ng t8 e Yrocedure in Exanple 12A yi eI d 0. 609 (99% .
58 23 Decenber 2004 WO 02/ 006 : :

20A. 1-(4-Cyano-3 5—dimetﬁ_ lbenio -2 34 S-tetrah dro-1H-1 -benzaze ine
. The carboxylic acrd from Example 12 (0. 499, 280mmol) was reacted wrth 2,3,4,5-
- tetrahydro-1 H—1-benzazeprne {©. 39q, 2 63mmol) according to the procedure in Example

17C. The product was purified by flash chromatography on smca (eluant EtOAc:pet.
ether 30: 70) yield 0. 669 (77%)

20B. 1- 4-Aminomefh 3 5-dimeth beozo 1)-2,3,4,5-tefrahydro-1H-1-benzazepine
The nitrile from Example 20A (0 659, 2. 12mmol) was reduced accordtng to the procedure '
- in Example 160 yield 0. 429 (64%) ' ' |

: 200; 1 -(4—{3-(2'.6—Diﬂi10ropheﬁv ¢ re“' omethvl] 3 5-d|methvlbenzovl)-2 3.4 5-tetrahydro~

o .'V-I1H-1-benzazepine‘. et

. fﬁ:.l_i__The “amine from . Example ' 203 (0 0709, 0. 23mmol) was reacted with
2 6-d|fluorophenyhsocyanate (©. 0439, 0. 28mmol) according to the procedure in Example
1C.. The product was punf ed by ﬂash chromatography on sulzca (eluant EtOAc pet. ether '
: e 40: 60), yleld 0. 0339 (31%) R ' |

o :_‘.‘f:‘-M.S.-: _ca:c'mré='463.21';'fqund [M¥H]*= 4642.
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22C. 1- 6 Aminonmeth |-1-meth | -2-o0xo0-1 2-dih dro rid |- on .l
5-tetrah dro- |H 1-benzaze ine hydrochloride The BOC- am ‘t‘f%??b%?é?”gone
fromExarriple 22B - (0.50g, - 1.22mot) was reacted according to the
procedur evOmzM8a@epl e 413, The product was isolated as thepdgcgalkizy yield
0.43g (99% . 22D.
1-(6-(3-(2,6-Difl uorophenyl )ure| donet hyi |l -1 - rret hyl - 2- oxo-j , 2- di hydr opyri dyl
-3 " car bonyl) _ 2,3.4,5-tetrahydro-1H 1-benzazepi ne The am ne
hydr ochl ori de. from Exanpl e 22C (0. 050g, 0.144nmmol) was reacted . with
2, 6-di f| ubxampend1.i socyanate (0. 0259, 0.144mml ) according to the procedure
in Exanpl g ! X A d by flash, chromatography on silica
(el uant EtCAT . ‘h*'-‘:‘-"-vr': ahjydro-4He 18;
f ound [ M+Hfben ;_a@nie Exarrple 23.7114- 13- o
(2.6-Di fluorophenyl)urei donet hyl 1- 3-met hyl benzoy11- 5- et hyl*2,3.4.5
t et rahydro- 1H 1, 5- benzodi azepi ne 59 23 Decenber 2004 WD 02/ 00626
PCT/ GBO /02737 23A. | -Eth |-2-6x%Q-2 3 4 5 tetrah dro-1H 1 5-benzodi aze ine
2- Oxo0- 2, 3, 4, 5-t et rahydr o 5- benzodi azepi ne (1.95g, 11.96mmvl) was

A -

reacted wth ethyl iodi{
Exanpl e 18A.. The produc j
(el uant EtOAc) yield 1.709" (7¢
5- benzodi azepi ne 1-Et hyl - 2- 0x -
from Exanple. 23A, (1.7qg, . £94m
hydri de according to the procedur

B. 1-Ethyl-2,3.4, 5- tetrahydro 1 H 1,
-tetrahydro- 1H-1, 5- benzodi azepi ne

21A. 1+ (B-Itert-Butvlamlnomethvﬂ-2-chloron|cotmov!)~2 34, 5-tetrahvdro-1 H-1-.
' 'benzazegme

The carboxyt:o acid from Example F3 (0. 509, “1.74mmol) was reacted with 2,3,4,5-
' tetrahydro 1H-1- benzazeplne (0.26g, 1.74mmol) according to the procedure in Example

o 1A. The product was purified by flash chromatography on silica (eluant EtOAc:pet. ether
55 45) yleld 0.038g (5%).

21B. 1- (6-Am|nomethvt-2-chloromcotmovl)~2 3.4, 5-tetrahvdro-1H-1 benzazepine
_ hydrochlonde

The BOC—ammomethylmcotinoyi benzazepme from Example 21A (0. 036g, 0. 074mmoi)
- was reacted according to the procedure in Example 4B. The product was isolated as the
. HCI salt yreld o. 0269 (98%) '

Bt _ 1C 1 (2-Chtoro-6-|3-12,6-d|ﬂuoroghenyl)ureldomethy!lnlcotmovl)-z 3 4 5-tetrahvdro-1H-

- b 1-benzazeprn

~ The amine _hydrochlon'de from Example 21B (0.026g, 0.073mmol) was reacted with
:2,&omuorophenylisocyanate (0.014g, 0.08mmot) racc'ording to the procedure in Example
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Exampl e 15A; yield 1.55g (98% . 23C

1- (4- Cyano- 3- net hyI benzoyi}-5-ethyl -2, 3, 4, 5-tetrahydro- 12';"_I:|)ecember2004

, 5-benzodi azepi ne The carboxylic acid from Exanple C (0.53g, 3.29mmol) was
react ed wiotdz/ode26t hyl - 2,3, 4, 5- tetrahydro-1 H1, 5- benzodi agepcreréziem
Exanpl e .23B (0.514g, 2. 92rrrml) according to the procedure in Exanple I A
" The product was. purified by flash chromat ography on' silica (eluant

Et OAc: pe e

T (4 i 1St e prefictfits piirely haB B i Boradt nsfen et DA RR oter
benzodi a@@ﬁr%@l&l@ﬂﬂ@dﬁl(@ﬁ%ﬂe The nitrite from Exanple 23C (0.55g; - 1..73mml )
was hydr.ogenated according to the procedure in Exanple 1 B. The product

was isolated as the HO -salt; yield 0.60g (96%: 23E. 1-(4-f 3-(2,

-6-Di fl quﬁh@akzlmIBFéTﬁimow VRS e s ienzoyl )  5-ethyl-2, 3.4, 5
tetrahydro-1 H 1, 5- benzodi azepine "''" The aim ne hydrochlori de from Exanpl e
23D (0..071g, 0.20mml) was reacted with 2, 6-difluorophenylisocyanate
(0.038g, 0.25mmwl ) according to the procedure in Exanple 1C The product

was puri g gﬂ Eélzil ash chromat ography on silica (eluant EtQAc:pet ether

50: 50-.10 d 0.044g (46%. MS.: talc me=478.22; found [ MrH| t =
479. 2. 6@4&@5@%%%@@@& PEEHAR SO 2Ry Aoty eidds-
-[gy§|2d6 r an‘.l;l I Qﬁg}ﬂgiz%zé% irtrlet hyt benzoyl - 6.7, 89- tetrahvdro S5H

5- (4- Cyano- 3 rret hyl benzoyl) 6,7,8,9- tetrahvdro 5H- pyri dof2 3 bl azepine The
carboxylic acrd from Exarrple C (0 36g 2. 26mm|) was reacted vmth ~6,7, 8, 9-

+ - 22A. 1-(4/5-Bromo-6-[ferf-butyloxycarbonylaminomethyll-1-methyl-2-oxo0-1.2-

dihydropyridyl-3-carbonyl)-2,3.4,5-tetrahydro-1H-1-benzazepiné

The carboxylic acid from Exampie, H3 (1.30g, .3.60rnmo!) was reacted with 2,3,4,5'-',

tetrahydro-'lH— -benzazepine'(o 539, 3.60mmo!} according to the procedure in Example
. 1A. The product was punf ed by flash chromatography on silica (eluant EtOAc; pet, ether
T 60:40); yield 0 70g (40%)

_722B 1—(4/5-Bromo-6 rtert-butyloxvcarbonvlamrnomethvl]— -methvt—2—oxo—1 2-

o d:hvdropvndv!—a-carbonvl)_—_g,gﬂ 5-tetrahvdro-1H-1- enzazegrne '

- The benzazepme from Example 22A (0 609, 1 23mmo|) was hydrogenated accordlng to .
- the procedure in Example 12A yield 0. 50g @9%).
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tetrahydro-5H pyri do[ 2, 3-b] azepi ne (0.33g, 2.23nmmpl) acc ing to
procedure in ' Exanple 17C. The product -was purified by flcagg'?ue%mbgﬁga@%raphy

on silica 1Ehg‘guant Et OAc: pet. ether 80:20); vyi eld 0.47g .(73% . 24B.

5- (4- Ami n¥HEEAW2E 3- net hyl | ; enzoy-1)-6 7 8 PCT/GB01/02737

9-t et riahydro-5H pyri do[ 2. 3-blazepi ne The cyanobenzoyl pyri doazepi ne from
Exanpl e 24A (0.46g, 1.58mmwl) was hydrogenated according to the procedure
|( n 53( anpl eiclﬁ(e-mmcmaﬁwcmm\mm 2801 L@hRfropyHIFI-3-CaBoMARS 3 4/5-RiEnfars P9

5- (4-13-( 2 lgfid donret hyt | - 3- et hyl benzoyl ) - 6. 7, 8, 9- t et ~ahyd
r o- 5H pyrl dof2 3- bl azepi ne The am ne from Exanpl e 246 (0.071g, 0.20mmuol)

was re,act.(i:l(Pj th, 2.,6-difluoro enél i socyanate (0.035g, 0.23mol

accordi ng't® Q% -apinREayl PVrr'qugi?aﬁ?ﬂ'F xaraple 7228 ({9 58a.c fl.2Resnqbu miak i mécﬂazyl

fl ash chr asadkd cs g Et 1 23
Decenber 2004 ?{%&8%%%26&‘!;&?%?%%37 g prodti ‘Lé'gsnis"’%ﬁ%gg%{el e st v

‘= 451. 2%

5-(4-[3-(2. 6 Dfluorophenyl)urel dorrethyll 3- rrethyl benzoyl) 1-oxo-'1?.4-2 3
d 5benzoth|azen|ne 25A 5 4Can03rreth benzo I-2 3 4

5-tetrah €4 2P roph eethvil-hrisedhyl-2-oxorH ) idgbBe C

(0. 27q, 1@8@{2 3w1@té{,ga@rgd1mqugngazggﬁ,e - tetrahydro 1, 5- benzot hi azepl ne
(0.28g, 1 70mm accordi ng dure in Exarrpl e
The amine hydrochloride from Example 22C (0. 050g, 0.144mmol) was reacted . with

( 2,6-difluorophenylisocyanate (0 0259, 0.144mmof) according to the procedure in Example

1C. The product was purifi ed by flash chromatography on sallca (eluant EtOAc:methanol
90:10); yield 0.064g (95%).

"M.S.: calc m/e=466.18; found {M+H]"¥ 467.2.

~ Example 23.
\ 1-{4-[3-(2,6 D|fluorophenv)ureldomethvl] 3-meth_vlbenzovl)~5-ethvl-2 3. 4 5-
tetrahydro-1H-1,5-benzodiazepine
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| A. The product was :purified by flash chromat ography on (bﬁl g&%
Et OAc: pet. ether 60:40); yield 0.43g (84% . 25B. ‘5- 4- Am W th

| benzo I --2 3 4 5tetrah dro-1,5-benzothiaze ine The cyanobenzoyl
benzot hiwo®pionesf r om Exanpl e 25A (0.43g, 1.40mmol) was : IBCT/Ghe/brze base
yield 0.109 (29% . . 25C. 5-(4-r3-(2 6-Difluoro hen ureldorreth | -3-neth

| benzo 1 -2 3 4 5-tetr.ah dro 1 5 benzoth| azepl ne . The. am ne-from

Exanpl e B : j S |
2, 6- d|f|§grﬁofo en;l/- T l'Ecordl ng to the procedure

in Exanple 62 23 Decenber 2004 V\D 02100626 PCT/ GBA /02737 1C.- .The product

01159 ( %‘*ﬁés‘fa“%*gﬁ@"f’“‘é’*é‘%‘rﬁm g (250, 11 ot och WA sGa0lislin Y1 1 ¢
-1 - oxo- 1%th"yl digieq B4mt, é?ﬁmm} acdordingterthe phicezlors in Example s p&hs rpcmiuof t he
L P! e ek B GedRlichlloy B e TR RSN b (T
0.99nmmol ). The m xture vvas stirred at - roomtenperature for 7®h and then
filter ed23§h.e 23B. T-Ethyl-2.3 4, 5-tetrahvdro-1H-1 5- benzodlazepme

1-Ethyl-2-ox0-2,3,4,5-tefrahydro-1H-1 5—benzodiaiepine “ from Example"‘- 23A ' (1-79,' _'
 8.94mmol) was reduced with Irthrum alum:mum hydride accord;ng to the procedure in
Example 15A; yield 1.55g (98%). R

- 23C: 1-(4-Cvano-3-methvlbenzovl}'~5-ethvl'-2.3.4.5-tetrah¥ dro-1 H—1,5-benzcdiazegine 3

- The carboxylic acid from Example C (0.53g, 3.29mmo) was reacted with 1-ethyl-2,3,4,5-
tetrahydro-1H-1,5- benzodiazepine from Example 238 (0.514g, 2.92mmol) according to
the procedure m Exampie 1A. The product was punf ied by flash chromatography on
sifica (eluant EtOAc: pet ether 60: 40) yleld 0.55g (59%).

«  23D. 1 (4-Am1nomethil-S-methylbenzovI}- —ethv|—2 34 5—tetrahvdro-1 H—? 5
E benzodrazeplne hydrochloride

- The nitrile from Example 230 (0. 559, 173mmol) was hydrogenated accordrng to the
.- .procedure in Example 1B The product was isolated as the HCI salt; yreld 0. 609 (96%).

e 3E 1- (4—]3—(2,6—D|ﬂuorophenyl)u eldomethvﬂ-fi methvlbenzovn-S-ethyl-z,3,4,5-
) tetrahvdro—1H-1 5~benzodiazepln"

":-,The amine hydrochlonde from Example 230 (0 071 g, 0. 20mmol) was reacted wrth -

_2 B-drfluorophenylrsocyanate (0 0389, 0 25mmol) according to the procedure in Exampie -.

: 1C. The product was punf‘ ed by ﬂash chromatography on smca (eiuant EtOAc pet. ether o
" 50:50-100:0); yield 0. 044g (46%) SEREE :

M.S:: calo mie=478.22; found {M&-H]f-—_- 4’79_.2, o

60




filtrate was evaporated in vacuo and the residue was puri, iSd %fh@@?
chromat ography on silica (eluant EtOAc); yield 0.013g ( e e
m e=483. 14; found { MOH *= 484.1. Exanple 26. 4-[4j3- (2
6-(c)ifl u‘(YD&éﬁ@ﬁ?l ) ur ei donet hyl | - 3- net hvl benzoyl ) -5, 6, 7. BPWGmhy)dmo 4H
t hi eno[ 3, 2- blazepi ne 26A. 4- 4-C ano-3-neth | benzo | -5 6 7 8-tetrah
dro-4H thiena 3 2-6 aze i ne- tetrahydro 4H t ht eno[ 3, 2- b] azepi ne. (0. 45g,
2.95mmi ) according to the procedure in Exanple | A The product was.
purified by recrystallisation fromEtOAc: pet. ether; yield The carboxylic
aci d frOnéiﬁ!m_é.C (O SOg, 3. 10mol ) was reacted. wrth 5, 6 7,8 0. 489 (559 .
LOOR28. PCT [ , ,
Ami nonet hy - STNYT DEl »'"‘!'; % :
nitrile fPMAAE 1EL & (0 48g, 160mm|) was reduced accordrngtothe '
procedure in Exarrpl e 16C; 'yield 0.16g (33% . 26C,
4-(4-F3-(2.6-D fiuorophenyl’)urei donet hvil- 3- et h_yl benzoyl)-5 6 7
8tetratlydro-4H thi enof 3, 2- blsg ne -The amine . from Exanpl e-26B (0. 05g,
. 0.18mmol ) was reacted w 2, 6-y§i ftuor ophenyl i socyanate (0.027g,
0.18mml ) according to tiie p\ocedu e in Exanple 1 C. . The product was
purlfled by trituration yl ether 1'o give a white-solid; yield
0.0528 (67%. MS.: calc mie=455. 15 f ound ['MtH = 456.1. Exanple 27.

24A. 5-(4-Cyano-3-methylbenzoy!)-6.7.8.9-tetrahydro-5H-pyridol2,3-blazepine

The carboxylic acid from Example C (0.36g, - 2.26mmol) was reacted with 6,7,8,9-
tetrahyer-SH-pyrido[Q 3~b]azepine (0.33g, 2. 23mmol) accorciing to the procedure in -
Example 17C. The product was purified by flash chromatography on silica (eluant

. EtOAc:pet. ether 80 20) yre[d 0.47g (73%)

248. 5-

| The cyanobenzoyl pyndoazeprne from Example 24A (0. 469, 1 58mmol) was
- hydrogenated according to the procedure |n Examp!e 1B. The product was |solated as
the free base yzeld 0. 289 (60%)j"' g '

24C. 5-(4-3- (2 6- Drﬂuorophenvl)urerdomethvﬂ-3-methvlbenzoyl)—6 7, 8 9—tetra_rlydro.5H_
o ando]2,3-b|azegme ‘ , e o : _ |

~ The amine from Example 248 (0 071g, 0 20mmol) was reacted with
B _2 &drﬂuorophenyhsocyanate (0. 0359, 0.23mmol) accord' ing to the procedure in Examp!e

k 1C.  The product was purrﬁed by ﬂash chromatography on silica (eluant EtOAc) yield
.0 0209 (19%) ' . - :
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4(3- Met hyl- - :

f3(2,3,5,6- tetrafl uorophenyl )urer donet hyr I benzoy') 5 6. 7283[?%0[6%{/89%4 4H h
i eno[ 3, 2- bl azepi ne The anine from Exanple . 26B:. (0.062g, 0.206mmol) was
react ed Wotd1/08¢28, 5,6 .. tetrafl uorophenylisocyanate- (0. 078g/GBod3sO! |
prepared fromthe anrlrne ‘accordi ng to the procedure of Kurita. K,' et

al., J. Org. Chem, 41 1976, p2070.) according to the procedure in Exanple

1C. The d hr omat ography .on silica (eluant

£t OAc: pei8r hék‘ﬁ%‘ﬁgg’l%ﬁ’@?"dﬁ% %1551811’](%4% 64 23 Decenber 2004 ' WO .
02/00626 MS.: calc me=491. 13 found.[ MrHr= 492.1, PCT/ GBO /02737 Exanpl e
28. (41 N-(4=Met hoxy-4- oxobutanoyr)anlnonethyli-3 et hyl benzoy|[ 12, 3, 4, 5.
tetra hyd ro-'l H1-be nzazep i .n e 28A. | - 4C ano-3-nethlbenzo 1 2 3 4
5- tetrahEﬂmnﬂy benzaze |ne To a 'sol ution of 2,3;4,5-tetrahydro-1H

1- benzaz 1e [ di.chi oro hane Onﬁ,4mere added

4- Cyano_ i 2 =2 : & z z 2 -HIE g QX A e 4.5- _ o
triethyl g (ﬁ64|§@en§ﬂﬁ ink, 4- (drnethylanlno)pyrrdrne (0 6649, o
5. 44mol ) ang WECDI (2. 179, %U 88mmol ). The mixture was stirred at reflux
for 18h, 'cooled and evaporated in vacua. The residue was partitioned -
between Et OAc and 1 M KHSO4,.-The organic . [dyer. was washed with saturated
sodi um bi car bonat e solutron d " brine, driced.over MySO4, and concentrated
in vacuo. The residue was: pur ied by flash ‘chr omat'ogr aphy on silica -
(eluarit Et OAc:pet. ether; yield 1:..10g (:70%-.. 288. 1- 4- Anlnoneth I
-3-nmeth Ibenzo | -2 3 4 0-1H| -benzaze ine :

. " 25A. 5-(4-Cyano-3-methylbenzoyl)-2,3 4,5-tetrahydro-1,5-benzothiazepine

- The carboxylic acid from Example C (0.27g, 1.68mmol) was reacted vrrith 2,3,4,5-
~ tetrahydro-1,5- benzothrazeprne (0 28g, 1 TOmmol) accordrng to the procedure in Example

“1A. The product was purrﬁed by flash chromatography on silica (efuant EtOAC: pet ether

- 60:40); yle!d 0.43g (34%) co S |

) 257B. 5- 4¥Aminometh I;3-meth" Ibenio l-52‘3 4 5-tetrah’ dro-"-i S—benzothiaze ‘ine.

The cyanobenzoyl benzothrazeprne from Example 25A (0 439, 1 40mmot) was-
: :hydrogenated accordmg to the procedure in Exampie 1B The product was :solated as -
‘the free base yreldO 109 (29%) : i o

'25C 5—(4-[3 (2 &Drﬂuorophenﬂ)urerdomethyl]-s-methylbenzoyl)-2x3,4,5-tetrahydro-1 ,5-

' 'benzothrazemne ﬂ_:_i‘_'-::—j :

‘ : The_ amine from Example 258 (0 10g, 0. 32mmol} wae " 'reacted with
L2 6-drﬂuorophenylrsocyanate (0.061g, 0.39mmol) accordlng to the procedure in Example '
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hydr ochl ori de To-a degassed sol ution of the cyanobenzoyl zaz rom
Exanpl e . 28A (1.108; - 3.79mmol) in nethanol (40nml) were ac%gge 8%%5269%t ed

hydrochl ori ¢ acid '(0. 98m, 11.3nmmol) and 10% pal | adi um on-carbon (0. 80g).
Hydr ogen Wyad2ige@ébubbl ed through the m xture for 5h at reenydéEyIResat ure.
The catal yst was renoved by fi.ltration through -a 65 23 Decenber 2004 WO
02/ 00626 PCT/ GB01102737 pad of celite and the filtrate was evaporated |n

vacuo-to ve 3 98¢

A h2N L S0Y e ThO Briues painedlt Sl i ¥ St £79vd 3Rk UG vl
H- | - benza®ddRaérS).a sol ution of the anine from Exanple 28B (0. 10g, .
0.30mrriol) in dichloronethane. (10m) were added triethylamne (0.061 m,
0.90ft1nol ) and 3-car bomet hoxy pr.opi onyl __chl oride (0.046g, 0.30mmol). The

m xt ur e WaSDs${4-[@. @DWCMMWMWGMMXI)J@B-W,@,SW th 1 M
Na2SO4, an

KHSO4 (3 {1 ro- V&% Sk brine, dried.over concentrated in
vacuotO' , eld 0.1 Oy (81%. MS.: calc me=408; found
[ MPtH = 409. Exanple 29 | - "4 ‘N 2- Met hox -2-oxoethano ! am nometh |

- 3- rrethl 1 -2 - fetrah H-1- be The am ne
nyer ochl of b rRsiRl e BB Y68 EBRAG (hAS.ra3amaa i tmethendly|
oxal yl - ch{48milyj alighiorotiethane (3mmrmn)i wetep(mnﬂp‘wta@ ddded fRogffl pefodatd) (GXHGTP! €
28C to. g' M%Qﬁmo\“n tl'ﬁe ?19>|ct'upe’ wa/s seiirred at%o:)rg te(mpepa{ure for 70h and then fi Itered The

. filtrate was evaporated i vacuo and the residue was purified by flash chromatography on

silica (eluant EtOAc) yield 0. 0139 (8%)
' M.S.: calc m(e=433.14; fourid [M+H]"= 4841,
: Example 26.

4-{4-13-(2.6- Dlﬂuorophenyl)ureldomethvl]-3-me _vlbenzov!]-5,6.7.§-tetrahvdro-4H-
thienoj3, 2-b1azepme S ..

o ﬂj? 26A. ¢(¢Cyan¢3¥methvlbeozovl)-é.é.7.B-teti'ahvdro-4H-’thienoI'3‘.2-blazepihe

S The carboxyllc acid from Example C (0 509, 3 10mmo|) was reacted wuth 5,6,7,8-

tetrahydro—élH—thleno[S 2—b]azep|ne (0 45g. 2.95mmol) according to the procedure in
: . Example 1A. The product was punt" ed by recrystalllsatlon from EtOAc pet. ether; yield
e 0. 4ag (55%) -

63



U S.:calc nle=380; found [MtH + = 381. 66 23 Decenber 2 0 626
PCT/ GBOl/ 02737 Exanpl e 30 : 02%390@\/\%9’ 56‘9‘9

144- 1N-( 2- Hydr oxy- 2- oxoet hanoyl)am norret hy- U- 3- met hvl benzoyl)-2, 3, 4. 5-

t et r ahy dW6 @/0Bp26- benzazepi'ne To a solution of the nethyl RET/EBOT/IIBT Exanpl e
29 (0.045g, 0.118mmol) in THE: (10n1) and water (5m) was added |ithium
hydr oxi de monohydrate (O. Olog 0. 23mol ): The m xture was stirred at room
t enper at Wl qn-hnomet 7 inext ract ed
with Et_ ~organi ¢ -extracts were th -
brine; dr| ed over Na2SO4i and concentrated in vacuo.to give a white solid;
yield. 0 O hitrife’; an% | -
ARTHREY ) 5@%@5 elﬁ%ﬁ*ﬁg{o"ﬂﬂ Tedinol (S fedubbtbscordfid 1o @%@éﬁd@&
tetrahydﬁrchzaﬂnp@’t%‘pmbbW%(@%m Decenber 2004 WO 02/ 00626 PCT/ GB01/ 02737
The ami ne hydrochl oride from Exanpl e 28B (0.10g, 0.30nmol) was reacted with
met hyl 4 (chI oroforrryl) but .rate (0 050g 0. 30mm|) accordl ng to the

pr ocedur &8 ! SO tbepzeyleb 6, 0 ;

talc m e?ﬂl@ﬁalaf,ﬂbﬂﬁdlﬁ\é” H +— 423

.The amine from Example  26B (0.05g, - O.*iérﬁm‘ol)'. was reacted  with

L2 S-diﬂuorophenylisoéyahate (0. 0279, 0.18mmol) according to the procedure in Example

o “1C.. The product was purified by tnturatlon with diethyi ether fo give a white solid; yield
' . 0.052 (67%).

o M. calc m/e=456.15 found [M+H]"= 456.1.

"

Example 27
4-(3-Methyl-4-[3-{2, 3 5 6-tetraﬂuorophenvl)ure:domethvl]benzov)-s 6.7 8-tetrahvdro-
' 4H-th|eno[3,2-b'lazepme

I _The amlne from Example 2BB (G 0629, 0. 206mmoi) was reacted thh 2 3, 5 B-

- .-tetrafiuorophenyllsocyanate (0 0799, 041 Smmol prepared from the aniline accordlng fo

;"j:' ~~the procedure of Kurita. K1 et al, J. Org. Chem., 41, 1976 p2070.) according to the

. K 'procedure in Example 1C The product was purifi ed by ﬂash chromatography on sifica
< (eiuar_\t EtOAc:pet. ether 50.50), yleld 0.045g (44%). - R
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Exanpl e 32 ‘
1- (4-f N (2- Et hoxy- 2- oxoet hyl car banoyj )am nomet hyf 3 et hﬁao%e]c%nﬁerZEO% 4,5-
tetrahyd ro-1 H 1 -benzazepine To a solution of the anmine from Exanpl e 28B
(0.10g, OYQOMMRY in dichloronethane (10m ) were added t ricar¢sdianyare
(0.061nl, O.90mmol) and ethyl isocyanatoacetate (0.059g, 0.45mol). The
mxture was stirred at room tenperature for -18h and then washed with I M
KHSO4 (3 times), water and brine, dried over Na2SO4, and concentrated in
vacuo to %I ve a white,solid; yield 0.10g (81 % 68 23 Decenber 2004 WO
02/ 00626 W Mlﬁ%ﬂama@ﬁﬁ-ﬂé@wz 5 :
1444W Car boxynet hl cabangyl ) am nonmeftl - 3-ne hy Ibenzon 23 4 5- tetrah
dro- 1H 1- benzaze ine To a solution of-the ethyl ester from Exarrpl e 32.
(0.050g, 0.10mmol) in THE (20m ) and water (5m ) was added |ithium

g
hydr oxi deg ate (0.020g, 0.45mmol). The mixture was stirred at room
t enper.at u?@ﬂg%. The mxture vvas concentrat ed in vacuo and the residue
di | ut ed witdr[NA4-& : ' yie:2dS-1 ayer was
aC|d|f|e ettl%h o-‘ll-PMh@ﬁiinb ﬂl@ of 1 M HCI and extracted with Et OAc (3
tinmes). tracts were washed with brine, dried over
Na2SO4, and concentrated in vacuo to give @ white solid; y| el-d 0. 046g
(99% . MS:: calc nle=395; found [I\/H—I]+— 396.

28A. 1-(4-Cyano-3-methylbenzoyh-2,3 4 5-tetrahydro-1/H-1-benzazepine

To a solution of 2,3.4,5tetrahydro-1H-1-benzazepine (0.80g, v5.4.4mmol) in
dichloromethane (40ml) were added 4-cyano-3-methylbenzoic acid from example c
- (0.96g, 5.95mmol), triethylamine (0.76g, 5.44mmol), d(dimethylamino)pyﬁdine (0. Geg,
5.44mmol) and WSCD! (2 17g, 10.88mmol). | The mixture was stirred at reflux for 18h,

- cooled and evaporated in vacuo. The residue was partitioned between EtOAc and. 1M
KHSQ,. The organic layer was washed with saturated sodium bicarbonate solution and
brine, dried over MgSQ,, and concentrated in vacuo. The residue was purified by flash

- chromatography on sﬂlca (eluant EtOAc pet. ether 30: 70) yield 1. 10g (70%)

| | 28B. 1-(4- [Am|nomethvﬁ-3—methvlbenzovl) 234, 5-tetrahvdro-1H—1 benzazegm 7
' hydroch!onde o - '

* . To a degassed solution of the cyanobenzoyl ben'zazepi.ne from Example 28A (1'.1 Og,
" 3.79mmol) in methanol (40mi} were added cohcentrated 'hydro'chloric'acid (0.98mi, .

"11.3mmol) j'and 10% palladium-on-carbon (0.809).‘ Hydrogen. gas was bubbled through

~ the mixture for 5h at room temperature. The catalyst was removed by filtration through a
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Example 34 = . |- 4 N 2-Meth | am no-2-oxoeth ¢ rrb no 1 E@th éo -
-3-nmeth lbenzo | .. 2;3:4.5 tetrahydro-9|—|—|-ben2az pi ne r%é d2004
WD 02/ 00626 PCT/ GBA /02737 To a solution., .of the carboxylic acid. from
Exanpl e 'W9,@2®0689 1 0. 25mmwl ) in dichlor omet hane (25ml) PeFGBOtexI3Dl EA
(0.229 m, 1.26mmol) and PyBroP (0.129g, 0.278mmov1l). The m xture was-
stirred at room tenperature for 10m n and then nethylan ne hydrochl ori de
(0.085g, éd%%amé)anwsemddecw h. The
m xture was hen washed with ?ﬁﬁéﬁggﬁ%gﬁﬁ&n@?bwgﬁe}g{d&g asf |um ﬁ' :

bi car bon¥teld %8?’9@33@ (3 tinmes) and brine, dried. aver Na2SO4, and,
concentrated in vacuo. .The residue' was, purified by' flash :

clii onatoraphy on' SI i ca (el uant di chlor ororret hane rret hanoI 96 4) to give
a white &£ N4 atanoylami -3 At 34 li1"= 4009.
Exanpl e &arak dfb 1H-190éﬂz§f‘é bhd @m no- 2- oxoet ti Icar barra L am noneth 1 -3-meth
| benzo | '-—ZXSTBTFW”n ro-1 H1-benzaze ine The car boxylic acid. from
Exanpl.e 33;, (0.07g, ‘0.18mml ) was reacted with dimethylam ne -hydrochloride
(0.072g, SR r 0 ' ct

s put | 10es oo o7 REIAAS o EARmPIn 26800 oy 0SB in”coriBionféifdhs

chl or of oﬂﬂm*étwmﬁ(ﬂd@detﬂﬁﬁwwmﬁ Q&Oﬁ‘lm), Q. ao:@mna and/\ﬁr-aaebmmm;y piopichyD. 089

( 11% 4. Hlofide BF 6560 3008 VO ARG Sl il iR rggn%?iZmperature for 18h and
then washed with - 1M KHSO,4 (3 times), water and  brine, dned over Na,SO4, and
concentrated in vacuo to give a white solid; yleid 0.10g (81%)

M.S.: cale rhle=408; found [M+H]+= 409._

Example 29 ' o L
-(4-[N-(2-Methoxv-z-oxoethanovllammomethvl]-:’.-meth!l ehiovl)-2,3.4.5-'
tetrahydro-1H-1-benzazepine '

The amine hydrochloride from Examcle 28B (O 10g, 0.30mmol) was reacted with methyl
oxalyl chloride (0.037g, 0 30mmol) according o the procedure in Example 28C to gtve a
white schd yleld 0.085¢ (76%) L : R ‘

M.S.: calc mie=380; found [M+H]"= 381. -
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Exam I e 36 o

1- L4-' N-f 2- Met hoxv- 2- oxoet hyi car bam)yl I am nonet hy1J. 3- net%;fﬁeffgﬁ?gﬁow
-2,3,4.5- tetrahvd ro-1 H1- benzazepi ne To a solution of the carboxylic

aci d fronWeda#pé2é 33 (0.080g, 0.20mmol) under a nitrogen mMIMEBEMRIF in

di chl oronet hane (25nl) at 0G were added DVMF (2001) and oxalyl chloride (31
ng, 0.24nmmol). The mixture was stirred at 0C to roomtenperature for 2h and

t hen conggam i n vacuo.. The resi due was dissolved in nethanol (4ml)
and -di chloraomnme ane (1enl) and the m xture sti rred at. room tenperature for
16h. The 1 Nl VGroxy-graxogthanoyllamine H149G ))2.3.4 8¢ ur at ed

sodi um bi %WMQH-*&;-%H&&:%E"{@ t| rres) and br| ne, dried over Na2SO4, ‘and
concentraf€éd Th vacua was purified by flash chronatography on
silica (eluant .di chl oronet hane:: rret hanol 96:4) to give a white solid; yield
0.049g (60%. MS.: catc me =405__found [ MH *= 410. 71 23. Decenber-2004
WD 02/ 00626 PCT/ GBO1102737 kExa 37 1- 4- N 2- Ami no-2-oxoeth icarbano |
am noneth -3-nmeth tbenzo yetrahyd ro-1 H 1-benzazepine To a

sol ution of the carboxyliad I from Exanple 33 (0.9 Og; 0.25mmi) in

di chi or onet-hane (20nl) wer &= ddedY hydr oxybenzotriazol e (34ng, O 25mmwl ) and
WECDI ~ (51ng, 0.25mml ). The m xtlre was stirred at roomtenperature for
10m n. Ammonia 880 (0.5m) vva@ h e and st(yrlng continued for a
further 16h. The m xture was' ~ conce ( |l-h vatjlua and the residue
purifi-ed by flash chronmat ography. on: 3 Oﬁt hyI acetate) to give
a white solid; yield 0.008g (8%.

To a solutlon of the methyl ester from Example 29 (0 0459, 0. 118mmol) m THF (10m!)‘
and water (Smt) was added fithium hydroxide monohydrate (0.010g, 0.23mmol). The-
mixture was stlrred at room temperature for 2h, acidified to pH1 by addmon of 1M HCI

' ~and extracted with EtOAc (3 times). - The combined organic extracts were washed with
bnne dned over Na;S0,, and concentrated in vacuo to give a whlte solid; yield 0, 0349
(76%).

 M.S.: calc m/e=366; found [M+H['= 367.
'Example 31

14 [N-{5-Methoxv-5-oxopentanovl)ammomethy ]-3-methylbenzoyl}-2,3,4,5-
_ tetrahgdro-’lH-1-benzazegme .
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MS.: caic me=394; found [MtH]'' = 395. Exanpl e 38 4 4-

- 4- oxobut ano "1 ani nonet h 1[ 3H]chl or obenzo IWPS fi %Dece’v%er%m

t et rahvdro-4Ht hi enof 3, 2-b' | azepi ne 72 23.° Decenber 2004 WO 02/ 00626

PCT/ GBOWO2ZBU6288A.. 4- 4- N- terf-B to carbon 1 ani nonet tedr/eBeiaiatzar obenzo
i -5 6 7 8-tetrah dro-4H thieno 3 2-b aze ine hydrochloride The carboxylic
acid from Exanpl e A2 (0..66g; 2.10mml) was reacted with 5,6, 7, 8-

L?ZEZ‘Sﬁ?iﬁ?ﬂ*“"%%‘gﬁ%%ﬁ‘ﬁﬁdeb‘?@ﬁ%ﬂﬁ’ﬁg?gigﬂ°%ur?‘?‘F@éﬁby N

on sili cé—((:l@pmfmm )Eluiﬁ@tep{@t0509,t%§ﬁnm@l)m):omdmggiwthe@fq@dhmmnﬁamble 386. 4-

4-  Am nogg gw& rahydr o- 4Ht hi enof 32 bl'azecine
hydr ochl or# %ﬁq‘ﬂg"&ﬁ%@ m ne’ F?%ﬁ?@énpl e 38A was di ssolved in 4N HC / di oxan
(30 m). The mixture was stirred-"at room tenperature -for 40m n then

concentrgf%dcéuen\{,g% tf&ﬂdetﬁl‘—’fﬁj“a 4Jzan solid; y| el'd 0. 41 g (63% for 2
st eps) 8
4- (4-fN-(4- Met hoxy- 4- oxobut anoyl| )am nonet f i vIt 3- chl orobenzoyl) 567,.8-
tetrah dro-4Hthieno 3 2-b-aze ine To.a solution of the amne from Exarrple
38B (0. 0329, 0.08mml ) in- dichioromethane: (10nm) were added triethyl anine
(0. OZSM_MMI) and 3-car bomet hoxypropl dnyl chloride (0 014g,
1.1 D¢ A om: ' f ) ~then
>4, and:

' tetrahvdro-1H—1 -benzazegm

To a solution of the amine from Example 28B (0 109, 0 30mmol) in dichloromethane
(10ml) were" added triethylamine (0.061mi, 0. 90mmol) and ethyl lsocyanatoacetate'
- (0.059q, 045mmol) The mlxture was stirred at room temperature for 18h and then

washed wnth 1M KHSO4 (3 tlmes) water and brine, dned over Na2804, and concentrated :
-in vacuo to give a white, sohd yleld 0 109 (81%) '

,‘:}“‘(@4

M S calc m!e-423 found [M+H]
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concentrated in vacuo. The residue was purified by flash’z%ggorrato y on
silica (eluant Et'OAc: pet. ether 50:50-90:10); yield 0.0

Decenber 2004 WO 02/ 00626 PCT/ GB01/ 02737 Exanpl e 39 142-Methyl-4 (2,3,4:5

t et rahydr¥OR28@R36azepi n- 1i- yl car bonyl )benzyi car banoyl ) - L- PCTyGEi1i00Es7NN- d

i met hyl am de 39A. 2-Methyl-4((2,3 4,5

t et rahydro-1 H benzo) b) azepi ne) - 1- car bonyI ) - behzon| trile.. To.. a solution,

of 2,3, 4, Exhe @iwdro IN- benzol b] azepl ne . (0.808, -5.44mnol ) in

3 nethylben20|c acid (0. 969,
(G ayicarha @ e yreenEovand. adibeayri di ne

(0 730, . tdir H.ap.ﬁgnzm e (1. 24g 6. 48mm|) The m xture was stirred
at reflux- for. cool e and evaporated in vacuo. The residue was
partitioned between EtOAc and 1 M KHSO4. The .organic |layer was washed with
saturated sodi um bi carbonat e ition and brine, dried over MgSH, and
concentrated in vacuo. B CF terial. vvas purified by fl ash :
chromat ography on silic@ QAc: pet. " et her 30: 70) yield 1.1 Qg
(70% . 39B. 1- 4- Am no

b aze ine h drochloride. FO. aNdegassed sol ution of the cyd benzazep| ne of
Exanpl e 39A (1. 10g; 3. 79mmoi) i 10 (Boml) -were added "concentrat ed
hydrochl oric acid (0.98nL, K7 3Ty inid 10% ‘pal | agpum on car bon (0. 80g).

Hydr ogen gas was bubbl ed 't hrough

'xtuﬁef 5h ]g room t enper at ur e.
The catalyst was renoved by filte G Hellte and the

f||trate was evaporated yi eId 1. 23g (98%

" Toa so!utlon of the ethyl ester from Example 32 (0.050g, 0. 10mmol) in THF (20ml) and .
water (5ml) was added lithium hydroxlde monohydrate (0.020g, 0 45mmol) The mixture
. was stirred at room temperature for 4h. The mtxture was concentrated in vacuo and the
residue diluted with water then washed with diethyl ether. The aqueous layer was
“acidified to pH 1 by addition of 1M HCl and extracted with EtOAc (3 timee) The
-combined organic extracts were washed with brine, dried over Na2804, and concentrated
m vacuoto give a white solld yleld 0.046g (99%).

- M.S.: cale m/e=395; found [M+H]+=_'396.
- Example 34° .

- -(4-[N-(2-Methvlammo—2-oxoethvlcarbamovl)am|nomethvl] 3-methylbenzoyl)-
E 2,3,4,5-tetrah1dro—1H-1-benzazepme
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74 23 Decenber 2004 WO 02100626 -PCT/ GBO / 02737 39C. December 2004
1- (2- Met hyl -4(2, 3, 4, 5- tetrahydro I-benzazepl n- 1-ylcar bon)ﬁs) ecember

benzyi car banovl ) - L- .prol i ne- N N-di methyl am de To a sol ution of the anine of
Exanpl e ®WO32(0@260g, ' 0. 302mm|) in DMF (10m ), under-a niRGGBO/AUIOSPhere,
were added N, N diisopropyl ethyl am ne (43ng, 0.332nmol) and carbonyl

dii mi dazol e (0.074g, 0.453mmol). The mixture was stirred at room
tenperature for 40 mnutes. A solution of proline-N N dinethylam de
(0.107g,_0.756mm1) in DV (1 rﬂ) ‘was added. The m xture was stirred at-
room t enper &t webitiedr. Gé ther cadoxtis weid Tiom Exanplat 3da£0.10g,e BRbsumolh inacuo

(ol et EHARRhgS R GUASEDIDN G230y FRRATRICEEERIBLTL G pge

m e=462. 087 8mpiahd [Mmq ixtygs . vgasEﬁT@mq;l @t zmom temperature for 10min and then

jlll?;r éo%i@??lﬁeﬁg@gﬁg&?w ol M%l rr%btcﬁ Iam gzﬁ%o%nﬁ"ued for a

L- Fr ans- gsbxyphe ImlﬁUFENNNS themewashed withe1 MyKhISQ R (Dlines), Fatustabsodiimn

O oo KPAfBONEEdIARn (3 Al ahd oL Thlok dhBy ety AR A ralot Tabuo " ©

added N, N-di' | sopr opy
4- (di met-hpe arﬁ&Stﬁf}ngrM(aSnepu(ideM&y ﬂaSTQ4mlmhn)laipgmphpt hqrhansllma {eluant

hydr och! giehBforkdindfmetbnd 'tbiggﬁradas\g}ﬁ@&g%dﬁgxt ot The mixture

was stirre room-t enper at ur'e dlluted
wi t h.-di. chl or omet hane (100m ) -and washed with 0.-.3M KHSO4 saturat ed sodium

b| car bonmt§ Egl!:mlé—ﬁbsa'?&nlar[hﬁ?ﬂ _q;rolged over MySO4, and concentr at ed |n vacuo

Example 35 _ . .
' -(4 [N (2 Dlmethvlammo-2-oxoethvIcarbamovllam:nomethvl]-:!—meth Ibenzovl)-

| 2345-etrahydro-1H-1-benza zazepine

- Thie carboxylic acid from Example 33,(0.07g, 0.18mmol) was reacted with dimethylamine
hy'd}'ochloride (0. 0729, 0.88mmol) ébbbrding to the procedure in Example 7. The product .
~was purified by ﬂash “chromatography on silica (eluant chlorofo:m methanol acetic acid

- 98:1; 1) to glve a white solld yleld 0.08g (11%) :

-‘_M,'s_.: calc mre=4zz; fo_tmd [M+Hr= 423. o
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give ‘a colourless gum .This crude material was taken up 4N HCl/g xan
(50m) and' stirred at roomtenperature for |hr and then bene
vacuo. -  The residue was azeotroped with toluene and diet hyI et her to gl ve a
white sol\V@OZ&PP@Iﬁd 0.45g (17% . 75 23 Decenber 2004 WO O2XIO0GRE /02737
PCT/ GB01/ 02737 40B. 4R Hdro -1- 2-neth -4- 2 3 4 5- tetrah dro-| -benzaze
in-1- lcarbon'| bent i-: carbanoyl)-L-proline-N, N dimethyl anide. ..The amine
of ExanplExa@hle(3s. 149, 0.302mmmol ) was reacted with the am ne of Exanpl e

D . |

Iovm ng the method of Exanple 39C. The product
was puri arbameyilaminomethyil-3imethvibenzoyl)-2,3.4.5-

chl or of orya, M}glm&g@{zh% éd 95:41); yield 0.95g (66%. U.S.: cal ¢
m e=478. 26; gouna [ VFH[ += 2[;5 2 Fol | owi ng_the above nethods, the f ol 1 ow ng
conpounds were al so prepared. Table A --- Exanples 41 - 44 Ex.Ar .. W-ZMrH+

41Ph , N CH=CH465.4 42Ph .2 434- Me- PhCHCH CH478.1 44.2-Me-Ph .
CHCH=CH4A78. 1 76 23 Dece 2004‘ WO 02/ 00626 Table B - Exanples 45 - 55

PCT/ GBA / 02737

To a solution of the carboxylic acid from Exampie 33 (0 080q, O 20mmo|) under a mtrogen
atmosphere in dlchloromethane (25ml) af 0°C were added DMF (2001) and oxalyl chioride
(31mg, 0. 24mmol) The mixture was stirred at 0°C to room temperature for 2h and then
concentrated in vacuo. The residue was dissolved in methanol (4ml) and
dichloromethane (16ml) and the mixture stlrred at room temperature for 16h.  The
mixture was then washed with 1M KHSO, (3 times), saturated sodium blcarbonate
solution (3 times) and brine, dn_ed over Na;SQ,, and concentrated in vacuo. The residue _

. 'was purified by ﬂash'chromatography on sitica (eluant dichloromethane:methanol 96:4) to
give a white solid; yield 0.049g (60%).

M.S.: calc m/e=409; found [M+H]'=410.

71



Ex. Ar RZR2RBA76VMHH+ 452 6- F2- PhHHHNCH2Ph0527..4 462, 6- F7- PZQI#HSO% 2004
471- NapHHC CH20484 48PhHHCI CH20434 493- Pyr HHVBCH2S431. 1 ecemoer

502, 6- FTPhMeOHHCH20466 51. 2, 6- F2- PhHCH: CH- CH: CHCH20486

522, 6- F2WBliendzhi( CH2) 2NMe20522. 3 532, 6- F2- Phd . HCl CH205Q8CGB01/02737

54236- F2- PhHHMeS020500. 2 552, 6- F7- PhHHVENCH2CO2H0509. 2 Table C -- Exanpl es
56 - 57 Ex. G M+H+ 56N488.3 77 *23 Decenber 2004 WD 02/ 00626

PCT/ GBO1¢Q ﬁ?eg.?( GMH" 57b N~ 517.1 N

. 144-IN- 2-Amlno-z-oxoethvicarbamovl)ammomethvl]-3-methvlbenzovl)-2 345- .
tetrahvdrp-1 H-1-benzazepine

To a solution of the carboxylic -acid from Example 33 (0.10g, 0.25mmol) in. |
| dichloromethanq (20ml) were-added hydrqubenzotﬁazdle (34mg, 0.25mmol) and WSCDI
" (51mg, 0.25mmol). The mixture was stirred at room temperature for 10min.  Ammonia -
880 (0.5ml) was then added and stimming continued for a further 16h; The mixture was’
" - concentrated in vacuo and the residue purified by flash chrbmatography on silica (eluant™ .
. ethyl acetate) to give a white solid; yield 0.008g (8%).

- M.S.: calc m/e=394; found [M+H]'= 305,
'Example 38

- 4-{4-IN-(4- Methoxv-4—oxobutanoyljammomethyl{-3-ch orobenzovl) 5.6,7.8-
tetrahydro—4H thleno[3 2= ]azep_m '
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Table D - Exanples 58 - 61 Gl .-4 Ex.G RSMry} H3R

59NMe2473. 3 N 601 NNVe2461. 1 61H T NNMe2476 78 23 Decenb%ﬁ%ﬁ?ﬂ“\ﬁbz%% 00626
Table E - les 62-' 70 PCT/ GBOL/ 02737 Ex.fRR2R3R8MrH+ 62' 1HVEN 463 0. 63
.1H|ve449."20061& OEt 410 651MeHOEt 424 661HVEQ Pr438 - PCT/GB01/02737

_ 38A 4 JMN-( tert—Butvloxvcarbonvl)am1nomethyl]~3-chlorobenzoyl)—5 6.7 8-tetrahvdro-4H— -
th:eno[S 2-b1azep ne hydrochlonde

. The carboxylic at:id from Example A2 (0 60g, 2.10mmol) was feacted with 5678-
tetrahydro—4H thleno[3 2-blazepine (0. 28g, 180mmol) accordmg to the procedure in
example 28A. The product was - purified by flash chromatography on silica (eluant‘
EtOAc pet. ether 40:60) to give a yellow SO|Id
38B. 4—{4—{Ammomethvl]—S-chiorobenzovl)-s 6.7 B-ietrgrlvdro-f&H th:eno[S 2-b]azepme

 hydrochloride

The BOC amine from Example 38A was d|ssolved in 4N HCI!dloxan (30 ml). The -
' mixture was sfirred-at room. temperature for 40min then concentrated in vacuo to leave a -
~ tan solid; yield 0 41g (63%, for 2 steps) '

38C. 4-(4-[N-(4- Methoxv-4-oxobutanovl‘)ammomethvﬂ-s-chIorobenzoyl)-S,G,?,8-
7 etrahydro#H—thxeno}3,2~b|azeplne

"To a solution of the amine from Example 38B (0.032g, 0.08mmol) in dichloromethane
. '(10ml) were added tuethylamme (0.025ml, 0.18mmol) and 3-carbomethoxypropiony!
* chloride (0.014g, 0.08mmol). The mixture was stirred at room temperature for 18h and
then washed with 1M KHSO, (3 times), water and brine, dried over Na,S0Q,, and
' concentrated in vacuo. The re5|due was purified by ﬂash chromatcgraphy on silica (eluant
EtCAc: pet ether 50:50-90:10); yield 0 0229 (56%) '

| m_;’._s.: calc m1e=434; fqund'[Mflfl]:?SCI =435.
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671HVeO'Bud452 681HCI NMe2443 692- HVeOEt 438 702HVeOH410 Ta

77 EX. AlL6f R2R3. - R8 ..MrH. ' 7102HHOME397 79 23 Decer’rt)le)é'3 t\ﬂbag%

PCT/ GBOL102737. Ex. A' sf RRR3R6MrH+ 72CH2I H . MeOWVe -415 73CH21HMECEt 409
74CH21IHWO38¥62P6 CH22H. . MeOH395 76CHZ 3H|\/EO—!409 77CH2 1Me HPCTABEU®R T8 .
80 81 82 Me . : :

: prolme-N N—dlmethvlamlde '

Examgle 39 _ : :
1-{2-Methvl-4 2 3 4. 5-tetrah dro-1-benzaze m-1- Icarbonvl)benzvlcarbamovl)-L-

‘ 39A. 2-Methyl-4-{(2.3 4 5-tetrahydro-1 H-benzofb!azepine)—‘l—carbom)l)—behzonitrile.

To. a solution of 2,34 5-tetrahydro~1 H-benzo[b]azepine -{0.80q, 544mmol) in
' dlohloromethane (50m|) were added 4—-cyano—3—methylbenzo:c acid (0. 969, 5. 95mmol) '

es 71
00626

78 79

triethylamine  (0.60g, 595mmol) 4-(d|methy{am:no)pynd!ne (0.73g, - 5.95mmol) and

WSCDI (1.24g, 6.48mmol). The mlxture was stlrred at reflux-for 18h, cooled and

evaporated in vacuo. The residue was partitioned between EtOAc and 1M KHSO,. The

organic layer was washed with saturated sodium bicarbonate solution and brine, dried

~ over MgSO,, and concentrated in vacuo. - The crude material was purified by flash
. chromatography on sifica (eluaht EtOAcipet. ether 30:70); yield 1.10g (70%). E

398. 1-(4- (Ammomethvl)-s-methvibenzovi%z 3.4 5—tetrahvdro-1H—benzo[b]azepme

' hydroohlonde

. To a degassed solution of the cyaRdbenzazepine of Example 39A (1.10g, 3.79mmol) in

" methanol (50ml) were added concentrated ‘hydrochloric acid (0.98ml, 11.3mmol) and 10% .

- . "patladium on carbon' (0. abg) Hydrogen gas was bubbled through the mtxture for 5h at

B ~‘room temperature The catalyst was removed by f Itenng through a pad of celite and the_
 filtrate was evaporated yleld 1 239 (93%) ‘
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Ove . MHH+ 502 479.2 477.3. 518.0 80 23 Decenber 2004 WO 26600%% 5605»4 85
86 87 88 89 90 G Me Me Me PCT/ GBOL/ 02737 MrH+ 532.2 517.

WO 02/00626 , PCT/GB01/02737

E 39C. 1-(2-Methyl-4-(2.3 4 S-tetrah dro-1-benzazepin-1-ylcarbonybenzylcarbamoyh-L- -
 proline-N.N-dimethylamide . - -

To a solution of the amine of Example 398 (0.10g, 0.302mmol) in DMF (10ml), under a
nitrogenVatmosphere,-*were added N,N—diisopropylethylamine'(43mg, 0.332mmol) and
_carbonyl diimidazole (0.074g, 0.453mmol). The mixture was stirred at room temperature
for 40 minutes. - A solution of proline-N,N-dimethylamide (0.107g, 0.756mmoal) in DMF
(iml) was added. The mixture was stirred at rooit) temperature for a further 16 hr. The
solvent was .removed in vacuo and the ciude material was purified by flash
' chromatogfabhy on silica. (eluant methanol:dichforomethane 5:95); yield 0.115g (82%).

M.S.: calc m/e=4$2.26; found [M+HJ'= 463.2 .
Example a0

'14R}-4-Hvdroxv—1- -methyl-4-[2,3,4,5-tetrahydro-1 -benzazepin-i- carbonyl)bengl-
carbamovl)-L-proIme-N N-di methylamld :

40A, L-trans-4-Hydroxyproline-N.N-dimethylamide hydrochloride

'~ To'a solution -of BOC-hydroxyproline (2.99g, 13.89mmol) in dichloromethane (100ml)
were added N,N-diiedpropylethylamine' (3.7ml, 21._24mm0|),' 44'(dimethylamino)_pyridine
(1.74g, " 14.24mmol), dimethylamine hydrochloride (1.72g, 21.08mmo)) and WSCDI
o (3. 17g, 16. 68mmol).  The mixture was stirred at room temperature for 30h. The mlxture_
. was diluted wﬂh dlchIoromethane (100ml) and washed with 0.3M KHSO4, saturated
SOdlum blcarbonate solutlon and brine, dried over MgSOs, and concentrated in vacuo to
' give a colourless gurn This crude material was taken up in 4N HCl/dioxan (50ml) and .
" stlrred at room temperature for 1hr and then ooncentrated in vacuo. The residue was

-azeotroped with to!uene and diethyl ether to give a white solld yield 0.45g (17%). .
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513.7 527:0 - 514.6 516.1 515.0 500.7 23 Decenber 2004 0062 le H
- Exar‘rpl es 91 - 106 Ex. 91 92 93 94 95 96 97 98 Gl E' - V\g:a% &ﬁ @%ﬁPOtBU

- WO 02/00626 T ' . PCTIGBO102737

- 408B. (4R)-4—Hvdroxv—1 (2-methvl-4-(2 34 5-tetrahydro—1 benzazepln- -vlcarbonvnbenzvl-.
~ carbamoyl)-L-proline-N, N-d:methvlamlde

The amine of Example 39B (0.10g, 0.302mmol) was reacted with the amine of Example
| ~ 40A (0.153mg, 0.785mmol) fbllowing the method of Example 39C. The product was |
. . purified by flash chromatography oh silica (eluant chloroform:methanol:acetic acid -
'95:4:1); yleld 0.95g (86%). = - '

, '.M.S.: calc mfe=478.26; found [M+HJ'= 479.2

 Following the above methods, the following compounds were also prepared.

~ Table A— Examples 41 - 44

CEx. A ow oz mew
Yy Ph'. - N ° | ' CH=CH 465.4
42 | PR .8 - 4702
43 | 4MePhr CH=CH 478.1
- 44. ) 2MePh | CH - CH=CH |- 4781

7%




PCTI GBO I /02737 MrH+ 521.0 477.3 638.2 541.1 499.2 619.
Decenber 2004 WD 02/ 00626 PCT/ GBO1/ 02737 Ex. G E' E2MrH+

CH3 N,N N CH3 101SHOH547.9 N 102:Ps HC]VE548 2

%%@3 %?62%%82 23

PCTIGB01102737

WO 02/00626
Table B — Examples 45 - 55
Ex. Ar | R'| R | R - A1 V | M+H
45 j2B6-F»Ph|. H | .H H NCH,Ph O | 5274
46 |26-F-Ph| H H H S O | 454
47 -Nap | H H Ci CHa O 484
48 Ph H H Cl CH, O | 434
49 {" 3-Pyr H | H Me CH, S | 431.1
50 |26F-Phi{MeO| H H CH, o 466
5. |26-FPh| H |CH:CH-CH:CH CH; o 486
52 |26F,Ph| H H Me | N(CH):NMe, | O | 5223
53 |26FPh| Cl | H | CI CH; O | 5041
- 54 126F,Ph| H' | H Me SO, O | 5002
55 |26-F Ph| H H | .Me | NCHLCOMH | O] 5092

‘ Table C ~Examples 56 - 57
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N CH3 (:D(N\~

106NOCH2CH20, 558. 3 83 23 Decenber.

103S HOME562.1 N 104N S, HO 566.2 N 105/ HNHBNS68, N
2004 WO 02/ 00626 Tabl @%Decegpgﬁéﬁﬁ% 107

-124 Gl; PCT/ GBO /02737 Ex. G RBF' F2LM+H+ 107|\/E 0N|\/E2493 5

108( XNI\/EWOIWBE@BO 3

| . N PCY/GBO1/02737
Ex. K M+H"
s RN | st
| ol |
v
Table D - Examples 58 - 61 - -
an NI
Ex. - @ R® M+H*
58 - | N} © OEt 439
3.
R N= | | ‘
59 @( N\ p ‘ NM_EZ_, _ .473.3 -
. N '
| N |
60 CI\ \-" " NMe; 4611
N—
61 ‘-NMez' ‘. 476 '7 i
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N~ 109/

1140 C

| 1 Me=ONME2543.4 N 110N Me=ONME2532.4 CON N 0 A1/ E
Me=ONME2544. 3. 1 / N 112Me=ONME2536.4 \ C N -113NH. HCL. 1&%@%’?&591045 Me
=0 ' .. NVez515.2 Q(N) |
WO 02!00626 PCTIGBD]I02737
 Table E - Examples 62-70
m/. T(CH,)COR®
. .0 o
Ex | f | R | R® TR - MM
62 | 1 | H | M| N ) 463
83 |1 [ H [ Me| O 4492
- 64 0 | H | Me OFt 410
65 1 Me | H OEt 424
66 1 H | Me OiPr 438 -
67 1 H | Me " OfBu 452
68 1 H cl NMe; 443
6 | 2 | H | me  OEt 438
70 | 2 [ H | Me OH 410
Table F - Examples 71 - 77
_ N\'n/(CHZ)f-COR
Ex. | A" R | R R® - M+H"
71 | o H | H OMe 397
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84 23 Decenber 2004 WO 02/ 00626. PCT/ GB01/ 02737 Ex. G-R3F E % H{O 115N ~
Cl =ONME2551. 5 (XN 116( XNMe=~NMBEt 55$. 3 117\ NMe=ON: 570. F33jecember 2004

118CXNMe=SNMe2546. 2 119S O =S- NMe2535.1 N 1200 S Cl.

1210Me=OMPRBIR62 'S N .

. "122SMe=0. NMe2548. 2 N

_ - =SNMe2585. 1 /

PCT/GB01/02737

Ex. |A® | f | R | R R M+H'*
72 {CH: | 1 | H. | Me - OMe - - 415
73 [ CHy| 1 | H | Me _ OEt . . 409
74 |CHy| 1 | H | Me OH 381
75 | CHy | 2 H | Me OH 395
76 | CH, | 3 H | Me | OH 409
77 |CH, | 1 | Me| H |  OMe 395
Table G - Examples 78 -_90'. .
Ex. R - M+H*
78 -~ Me 502
79 OMe 4792
80 Bt | 43
81 Me | 4782
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123NMVe=0NMe2494. 3 CH 124Me. =ONMe2522.4 N

, .C N 85 23 De
02/ 00626 PC | GBOL/ 02737 Table. J -- Exanples 125 - 153

£ Bese 20t

125HHHHOVE' R4A36A 126HHHHOMES436. 2 127HH=ONMEEt R477. 2 128HOPh=00MeR542. 3
129HOPh=0¥9r83/08628 3 130HOPh=0NMe2RS555. 3 131HF=00HR454. 4 PCT/GB01/02737
1320VeOVE=00VERG10. 3° 1330V OVE=0CHR496. 2 134H H =00t BuR492. 5
135HH:00HR436 3 136HOH=00VER466. 0 -137.' HOHEOOR - R480. 2 . 138H=SNVe2R479. 2

Ex. ' G' RrR? M+H*

. HG . .
83 A L Me ' 5322

| b
| A
~ _ __.
84 N\ Me '517.2
N ~e

85 Me 5137
86 Me 527.0
87 Me - 514.6
. 88 Me ' 516.1
89 " Me 5150
90 SR Me 500.7

81



139HOMe  “: tea.. =OOMeRA80. 2 140HH=0Q PrR478. 2 141%0%%%1 |
142HOBN=0Q Pr R584. 2 143' HOH=0O PrR494. 1 144. . - HOBn=ONMe2 569 FMRRE AP
_=OOHR466. 2 146HOEt . =ONME2R507. 3° 147HCI =0OMBR484. 1 86 23 December 2004 WO
02/ 00626WVPEHEBO1102737 Ex. E EzF' F2LM+H~ 148HC =00HR470.BCT/GB01/02737 :

149HC =ONMe2R497. 2 150C1 H=ONME2RA97. 2 151H . F=0OMER468.3 152HF=0NME2R481. 3
1630VeOME=0NME2R523. 3 Tabl e K - Exanpl es 154 -159 Ex. RRR3E2F1 F2MrHh+
154H0 H-GaBR U —Saiables 946908 1560 HH=0 . 483.1

Ex. G Eb | E? M+H'

o1 "H | OAc | 5210

92

8
63’ R \ﬁs ,_'-‘H ﬂ ._OBn 638.2
o8

94 Br | H | 5411

.95 F- F. 499.2

96 @: \ ) " H | OBn| 6192

97 Hoo| N | 5043

1 o8 1 H owBu| 383
99 | @(\N: | H | oH | 5178
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157HC H=S499. 2 158HC OBn=0589, 2 159. H: . Cl OH=0499. 2 23 De%iﬁg%cer 2004 WO
02/ 00626 Table L - Exanples 160 -164 Ex. RRE2 . M+H ' 1600 efber 200
.161MeH. 469. 2 162MeCH485.0 163CIWe. 519.3 164MeQOMe499. 3 Table M -- Exanpl es
165 - 170WPEHOEE1/ 02737, Ex. RAE2FL F2. VMFW 165- HH. . =0S4 RETUGB01/02737
166HOH=0S495. 0 167HH. =S."S495. 1 . 168MeH=00477. 2 169HOBN=0S585. 2

. 170. HOBn=S0585. 0 88 23 December 2004 WO 02/ 00626 PCT/ GBO1/ 02737 Table N --

Bramples 171 -7 g [ @ B | B TR
| 1 GH, - T
o0 | TS AL | ] on 546.3
oAl
T —
101 Ny | H | oH 547.9
102 | @(“ \_J H | ome| 5482
—. N -‘ ) B . . ‘- -
103 H | OMe 562.1-
104 | b | H ci 566
| _ P . 2
N
105 H | NHBn 568
106 OCHCH,0 | 5583
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Ex. E E2F' F2LM+H+ 171HH=ESNMe2516. 2 . 172HOBn=0NME2606. 3 173. H%%Egezggr 3
1740MeOVe=00ME547. 3 175- - OCH2CH20- =00Me545. 3 176- OCH2CH2 354 gE8004

177- SCH2CH2S- =ONME2590. 2 Tabl'e 0- Exanpl es 178 - 182 Ex. E E2F1 F2L: MrH+
178HOHNNWYOPRBOGR2689 23 Decenber 2004 WO 02/ 00626 PCT/ GB01/XPHGH01/02737

Ex. E E2F1F2LM+H+ 179HHESNME2516. 2 180HOMB=C . NMB2530. 4 |
181- - OCH2CH2O- =00Me545. 3 182- OCH2CH2O- =00H531. 3 Tabl e P-- Exanpl es 183 - 190
-11 Ex. ATABRAZFExapMsH07183AMEH=0519. 3 184WeNeH=0532. 33 -

ST

Ex. . G’ R | F | P L M+H*

- 107 - Ime| =0 | NMme, | 4935
108 @\/\ Ny ImMe| =0 | Nme | 5303
H M= | |

g 109 O p Me =0 | NMe, i _.;543.4 .7
/N\ Ny -

: : 110 w Me |. =0 NMe, | 5324 |
111 @ "\ Me | .=O ‘. NMez 5443 |
112 " >\ Me | =0 " | NMe, | 5364
| neect | 4 o
143 @\/\) Me | =0 | NMe, | 4945 .| = "
O o[~ [mlom]
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185WeMeOH=0548. 1 186WeMeOMe=0562. 3 1870MeOVe=0549. 2 188
1890.1 A-.OMe= 0569 1 1900MeOMe. =S .565.2 Table Q --
data EX. No' H NVR (CDCI3) .;.-. 285 1.40-1.60 (1 H m,
2.15 (3HWEY208260 2 54 (2H, 1), 2.58-2.92 (4H, in),

Rexﬁggﬁgﬁéggggoﬁmﬁ

1.84-2.20 (3H, m,
2. 94 PETIGBOAR3T) |

85

3.65 (3H,."s), 4.30 (2H, d, J=5.6Hz), 4.99 (1 H, d, J=12.9Hz), 5.90 (1 H,
s), 6.62 (1 H_d, J=7.9Hz). 6.78-6.96 90 23 December. 2004 WO 02/ 00626 PC
/ GBO1102737 (BHg,m .| 7. 00-7.g6 (21, 1, oy PLed 1| iz 19 ppm RY 29-1.70 (1
H m, 1.96-2-16 ?QL éﬁ (3H s R WRE? 1?(2H ?'m BR'B'F( H s),
4.50 (2H, d, P= 6. 8Hz | J.—12,7Hz), 6.2 (1H |d, 7:6Hz),
.6.88-7.06 (3H, 14§, }6ew)| 7.22- 7. BoNKRY, | ms5pem|30S
1.40-1.62 (1H m, 1. 2.17 (3H, s),}2.70°3]10 (3H| m,
4.40.(2H, d, P=5.9H7), £12.9Hz), 6.63|(1H d| J=7.6Hz),
6. 80-.6. 98 (3F, M4 38+ —brsr—ppr—3+8—+{42-1. 62
(1 H m, 1.-a4-ﬁ3 8 ) (4H, ™), 2.7P-2.94 (2H, in),
2.96-3.12 (1H, 3 3. ('éﬁ d, Sf5. 3pNMeRt po588.3H| d,
J=13.9Hz), 5.[r5 (1H d, J=7.6Hz), b.78-6.p8 (3H {m,
117 Me |© =0 [N )| 5708
L N \ . : o
118 N7 |me| =5 | Nme, | 5462
. .
119 P { Cl =S NMe, | 535.1
R N R
O .
120 C B la| =s. | Nwe, | se5a
N
121 Me =0 NMe, | 590.2
122 Me =0. NMe, | 548.2
123 ‘IMe| =0 | NMe, | 4943
12 | (T I Me| =0 | NMe, | 5224
'N: ,



7.02-7.16 (2H, m, 7_.21(1 H. d, J=6.6Hz) ppm 32S 1.18 (34

1.38-1.55 (1H -m), 1.80-2.10 (3H, m, 1.95 (3H s), 2.60- 5‘%%?96%@2‘%12 3.84
(2H, s), 4.04 (2H, s); 407 (2H, q, J=7.3Hz), 4.87-4.92 (1 H, m, 5.73 (2H,
br s), 6WO®2(00626, d, J=7.3Hz), 6.63-6.97 (5H, rr) 17.11 (IPGT/GEOLQ2Y. 3Hz) -
ppm 33S 1.30-1.50 (1 H, m), 1.75-2.05 (3H, m, 1.94 (3H, s), 2.60-2.98
(3H, m), 3.59 (2H, br s), 4.01 (2H, br s), 4.80-4.85. (1 H m, 6.05 (2H,
br s), 6.53 (1 H, d, J=7.2Hz), 6.75-6.99 (5H, ), 7.11 (1 H, d, J=7.2Hz)
ppm 343 ‘40160ﬁ Hﬁ 80200(2Hrr)‘, 2.00-2.20 (3H,s), 2.60 (3H d,
J=4. Orz) TaBlegh=Exgapfeg | 60 (2H, d,.J=4.OH), 4.95 (2H, .d, J=4.0Hz),
4.90-5.00 (1 H.m), 6:10-6.30 42K ), 660(1H d, J=8.0OHz), 6.70-7.20
1.86-2.10 (3H, m), 2.07 (3H, s),- 2.57
(3H s). 3:95 (2H d. J=4.CHr). 4.16 (2H,
5.74 (1 H, .br s), 6.110 H br s), 6.54

(3H s). 2.60- 3.00 (3
d, J=5.6Hz), 4.90-5.00

(1 H d J=7.6Hz), 6.78-R8 (GH. M :Pp S 1.38-1.53 (1. H .n,
1.80-2.00. (3H, m), 2.00 (3H,_d), 2-60-3.00. (3H, mf. 8264 (3H ), 3.90 (2H,
s), 410(2H s), 4.85-4.950(1 M 6.52. (1 J=7.2Hz), 6.67-7.02

(7TH, m, 7.13 (1 H d, J=6.2Hz)

. 2.29(3H, s), 2.66-3.10 (3H, , _
d, J=13.9Hz). 5.59 (1H, br s), 6.63 (1H, d, —7 9Rz); 6.80-6.98 (3H, 1),
7.00-7.12. (2H, m), 7.20.(9H d, _Ble7.3rz) fBm 3 1270186(3H m.
1. 96- 2.08‘(2.H, ny, 2.44-2.56 (2H ., 2.60-2.72°(2H" 91

(2H, ), 1.84-2.16 (2H,
R&ES(2H, . s), 4.99 (1 H

Ex. | E E? FlFrP] L | M+H*
125 | H | H H H | oMe | R | 4384
126 | H H H |.H |OMe | S| 4362
127 | H H =0 NMeEt| R | 477.2
1268 | H | OPh | - =0 OMe | R | 5423
129 H |OPh| =0 "OH |RS| 5283
130 { H | OPh =0 | NMe, | RS| 5553
131 H F =0 OH | R | 4544
- 132 {OMe |[OMe | =0 - | OMe | R | 5103
: 133 | OMe | OMe =0 OH | R|. 4982
134 | H' | H =0 - | OBu| R | 4925
136 | H- | 'H | =0 | OH | R| 4363
136 | H * =0 .| OMe | R| 4660
437 H =0 - | OEt'| R 480.2
138 | H =S - | NMe, | R | 4792
139 | H ..=0 . | OMe | R| 4802
140 | H =0 oPr | R | 4782
41 | H - =0 | OH | R'| 4521
142 { H =0 | OPr | R| 5842
143 | H | O =0 . | OPr| Rl 4941
144 | 'H | OBn| =0 [ NMe;,| R| 5692
145 | H | OMe | =0 OH | R | 4662
146 | H [ OBt | =0 |NMe,| R| 5073
147 | H | cCl =0 . : | OmMe | R | - 484.1




23 December 2004 WD 02/-00626 PCTI GS01/ 02737 1), 2.86-2.9

3.67,(3H, s), 3.85 (1 H, br s), 4.44 (2H, d, J=5.9Hz), %83%"?38*3004

J=5. 3Hz)',- 6280&1H br s), 6.68 (1 H, d, J=5.3Hz), 7.03 1H d, J=7.6Hz),

7.15 (1H,W8,02992661H7) ppm 395 1.35-1.55 (1H, m), 1.74-2. 1@((13&4;01@7372 11

(3H,-s), 2.17-2.35 (1H, n), 2.60-2.82 (2H, m), 2.86 (3H, s), 2.90-3.14 (2H,
3.05 (3H, s), .3.26 (1H dd, J=14.9 & 7.2Hz), 3.40-3.53 (1 H,

3.64-3.84 (1 H Med P34 0 & B 2298 22 (T =255 4. 68 (1 H,
n, 4.74-4.81 (: E’r‘ﬁ AEgR-A (1 H,Fé sgb( 1 d I"'“TH7H2, 6. 75- 6. 89
(2H, n),° 6.91-7.lo6148H, W, 7. 6 (|1 H =0, J=6. Bi) | & 93- glé'.)g (L H m ppm
408165180(2’]47&2‘, ‘IT_?5 OO (SH M2 952 25 H—* 10 (3H, s)
2.80-3.1.0 (3H, rr)1 35 '{ 3H, ?T '13. 007 s),Mszzloés 304?7'12H, m,
3.45-3.55 (1 H 180 [3.6€5-3 9% (1 H- &b, . 4. 0Quhe [0 RIH 5754 BO-4.55 (1
Hom, 4.91 (1 H o JFT PH 5 45-5-30 (44— 6196201 H m;
6.55-6.65 (1 H, Im’2%.|85'7. 50 fsH| M pBm 66510Me7{ (BH| ¢468136. BHz)
.1.20-1.24 (1 H) msz2 U 8%+ 2. 11O 30, . mkg 2. 00 gkl [ sk | 2. 0p (3H m,
3.85 (2H, d, J= —HO-i(-2 g3 =4—9Hz ) ﬁ% )i 35%}1% M, 4.96 (1
H, sept, J=6.2 @ssmek, le j=5. 2FF), 5i4¥ea | HR {, 92339H), 6.52
(1H, d; "J=7.6Hz) ppm 678 1.38- T 42 (IR M. L 38 (O s T-78-2. 10 (3H,

H
m, 1.97 (3H s), 2.60- 3.00 (3H m, 3.78(2H ), 4.07 (2H s), 4.89:4.94
(1 H n, 550 (2H br s), 6.51 (1 H d, J=7.9Hz), 6.64-6.98 (5H, m), 7.12
(1 H d, :ramezeiz-)E:qapmlemsqL-ml 50 (1H m, 1.80-2.06 (3H m, 2.60-3.00
(3H, rr) 2.70.(3H, s) |

Ex. ]| R* | RP | E F' | F* | MeH'
| 154 | H a | . H =0 . 4834
155 | Me | H H =0 46322
156 | Cl H H =0 . |- 4831
157 H cl- | H_ =S | 4992
158 | H | cCl OBn =0 - 589.2
189 | H | cl | OH =0 | 4992
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2.87 (3H, s), 3.96 (2H, d, J=4.0Hz), 4.27 (2H, d, J=6.0 (1 H,

m, 598 (1H t, . J=6.0Hz), 6.14 (1 H t, J=4. OHz) ??3([19"?{“%8’209054

J=7.6Hz), 6.80-7.16 (6H, m pm698125(3HtJ7C]—Iz 1140-1.60 (1H n),
H

p
1.85-2. 20028pap, 2.04 (3H,s), 2.45 (2Ht,J=6.27Hz), 2. GH’-C!J(EBOJ(NBHBW)
3.30-3.50 (2H,m, 4.00-4.20 (4H m, 4.90-.5.00-(1 H.m, 5.50-5.70 (2H,n),
6.50-7.20 (7H,m ppm.70 .S 1.20-1.45. (1H m,. 1.6572.05 .(3H,m, -1.95 "
(3H, s), E}-Qﬁ‘.@_%}a msoz.léip 3.00 (3H m, 3. 00- 320 (2H, M, 3.85-4.05
(2H, M, -4.65-4 I'H 5.80-6.20 (1 H brs), 6.40-7.20 (9H,m ppm 92 23
‘--Decenber 2004 V\D 02/ 00626 e 191. Determ nation of V2 receptor agoni st
activity.-in vitro PCT/ 02737y Agoni st .activity was determ ned for all
conmpounds. -and i s repor C50 value,_ -being that concentration of
conpound necessary to ¢ al f maximal® cellular, activation. Al the
conmpounds had EC50 val ues of fOMor less, and.typilal-results are listed in
Table R -4 Table R -- EC50Q & or typical ounds -Conpound of EC50

(nM Conpound of EC50 (nM ple,y
S > N\H/N
B Rs' .0 NMe
L 0 2
Ex. | R | B2 | mebr | -
160 | o H 4891
161 | Me H .| 4692

162 | Me | OH 485.0
163 | Cl | OMe |. 5193
164 | Me | OMe | 4993

Table M — Examples 165 - 170

Ex. | R® | B2 | F | P2 | v MEH
65 | H- | H =0 s 4794
66 | H | OH |- =0 S 495.0
167 H | H =8 s 4951
168 | Me H | . =0 0 4772
69 | H |oBn | =0 S 585.2
170 - H - | OBn =S o 585.0

23



1391544 -2160. 1616 3300.1716 43001817 51501940 6472017 -7 %%%go 825&%@1000
9.. .502340 10.42492 25280 12502610 13382723 14 .240 93 04 WO
02/ 00626 PCTI GBA / 02737 Exanpl e 192. Determ nation of antidiuretic activity
in vivo ™™E0BPeR26| eboro rat i-s a recogni sed nodel for vas®oTesBI1®2737
deficiency (for .a review see FD G ant, "Genetic nodels of vasopressin
deficiency", Exp. Physiol. 85, 203S- 2098,‘ 2000). The antnmals do not
secrete vasopressin and consequently produce | arge volunmes of dilute

urine. Conpounds of the invention were administered to Brattleboro rats
(0.1- 10nfaig Ny-Examplestdt tHl | ul ose. Urine was col | ected hourly and

vol umes were -conpared with contrgl animals. -Animals had free access to
food and wat er throughout ' ‘ : S

Ex. | E' E | F || L M+H'
171 H | H =8 | NMe;| 5162
. 172 H OBn |- =0 - | NMe, 606.3
173 | H OH " =0 | NMe, | 5073
1774 | OMe { OMe | =0 | OMe | 5473
175 | ~OCH.CH,0- =0 | OMe | 5453
176 | —OCH,CH,0- =0 NMe, | 558.3
) 177 | ~SCH,CH,S- =0 NMe, | - 590.2

Table O~ Examples 178 - 182

Ex. IS —LONE I LU IR ~L N B - BT - N+H*
178 H | OH | =0 -|NMe | 516.1"




the experinent. Representative results are given i'n Table

Desnopressin are .given for conparison. Table S -- Antldlaf’ﬁ%‘?qeg‘EE%SQ/‘{
Conpound - of -Exanpl e. Dose% i nhi bi tion of urine output. (at | hour) 32'1
mg/ kg74 891240062k g38 351 ny/ kg45-82 391 ng/ kg82 62. 1 ny/ KYHBGBGL0YI K960
1031 ng/ kg63 1071 ny/ kg84 119 .Ing/kg. 68 1631 ng/kg90 0.1 ny/ kg37

Desnopr essi nl ng/

kglOO 10ny/ kglOO Exarrpl e 193. Pharnmaceutical conposition

for tablet Tabl et
active agent are

2004 PCT/-GBOL/ 027

s—contatnie +001E ke goﬁ“our‘.d ef—b«@ampi e 39 as the

g%pdr eB frlo %J f51 | cvang b4 /\omzhi606>623 December
3479 H =8 | NMe, | " 516.2 S
180 | H | OMe =0 _ | NMe, | - 5304

181 | ~OCH,CH,O- =0 - OMe 545.3

1 Table P~ Examples 183 -190 " -

182 | ~OCH,CH.0- =0 OH | 5313

Ex. | A® | R® E? F'l P | M
183 | © Me | H | =0 5193
184 | NMe | Me H =0 532.33
185 | NMe | Me | OH =0 | 5481
186 | NMe | Me .| OMe | =0 " 562.3
187 | O Me | OMe | =0 '549.2
188 | NMe | . Me OMe =5 578.2
189 | O | 0l | OMe | =0 - 569.1
1% | O | Me"{oMe | =5 . | 8652

Ex. No

1H NMR (CDCL;) -

28 -

5 1.40-1 60 (1H m) 184—220 (3H, m), 2.15 (3H s) 240254 (2H m), |
2.58-2.92 (4H, m),294-3 10 (1H, m), 3.65 (3H, s), 4.30 (2H, d, J=5.6Hz),

4.99 (1H, d, J=12.9Hz), 5.90 (1H, ), 6.62 (11—1 d, J=7.9Hz), 6.78-6.96
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Compound of Exanpl e 39200. Oy Corn starch71.Og Hydroxypro
Car boxynet hyl cel ful ose cal ci unil3. Oy Magnesi um st ear at e3.

Total - |

tabl ets oVO2H¥FS each

&5 erthen 2087 o

500.09 . The materials are -blended and then pressed to give 2000

“contai ning 100ng of the conpound @CTERRNMELE739.

The foregoi ng Exanpl.es denonstrate that conpounds within the scope of the
invention are readily prepared using standard chem cal techni ques, and
of V2 1 eceht ot agaar o 0 Troa-rio LT (1P BPBRE 7 e are potent |
‘antidiuret) cs2¥n 4 ‘aﬂsﬂﬂlo ﬁbblm) am&m&mm,mz&a—l &), enTF-3.18NEH, ni), | s
curcent Iy b roat abl3SE (R B b B Lo 8RETENe Bl o TR ERTE e ) e
noct urnal fnuresi s 7@&2}@88%068(3H1 in),I7ats ('mﬁthlev ebizgrr ZpgegLietn) pith
3?? Inglr;r?t ondy :;.r f4q’ﬁ;@ehﬁ' &E}ﬁéﬁﬂ-ﬂw oésa?éa @E‘t ;)\d? ?%3{1ﬁégﬁoﬁﬁounds
of the present .iny d?eﬁmnzqsalga ¢H, @ %912 Qﬂﬁ)ddéh (THreq U J-5adBnf  of
sotion | SZEF’SL%E %aqdde%%ﬂﬁwgh q%fa@?%@ﬁpzeg%i@,i&%?péﬁ Sosere Se M
rmnso%eﬁ?a | T TR 88 (T O 0 29 L
106, 107- 1016, 2000, A-98c}-hA(1thtm)(3.65 (BVB Setspiai, &nﬁﬁﬁiﬂz)sﬂrﬁef(m d |
o el | S I S5 T B 93589 018, SOPED R U« o
that the conpoundg 7.02-7.16 (2H, m), 7.21(1H, d, J=6.6Hz) ppm
32 151.18 (3H, t, J=7.3Hz), 1.38-1.55 (1H, m), 1.80-2.10 (3H, m),_ 1.95 (3H,
s), 2.60-2.98 (3H, m), 3.84 (2H, s), 4.04 (2H, ), 4.07 (2H, q, J=7.3Hz), |
4.87-4.92 (1H, m), 5.73 (2H, br s), 6.50 (1H, d, J=7. 3Hz) 6.63-6.97 (5H,.
. m) 7.11 (1H, d, J=7.3Hz) ppm
33 |5 1.30-1.50 (1H, m), 1.75-2.06 (3H, m), 1.94 (31, 5), 2.60-2.98 (3H,m ),
359 (2H, br s), 4.01 (2H, br s), 4.80-4.85 (1H, m), 6.05 (2H, br ), 6.53
(1H, d, J=7.2Hz), 6.75-6.99 (5H, m}, 7.11 (1H, d, J=7.2Hz) ppm.
3¢ |3 1.40-1.60 (1Hm), 1.80-2.00 (2H,m), 2.00-2.20 (3H,s), 2.60 (3H, d,
J=4.0Hz), 2.65-3.05 (3H,m), 3.60 (2H, d, J=4.0Hz), 4.15 (2H, d, J=4.0Hz),
4.90-5.00 (1H,m), 6.10-6.30 (2Hm) 6.60 (1H, d, J=8.0Hz), 6.70-7.20
(8H,m) ppm
35 15 1.39-1.50 (1H, m), 186210 (3H 'm), 2.07 (3H, s) 2.57 (3H, s), 2.60-
300 (3H, m), 2.85 (3H, s), 3.95 (2H, d, J=4. 0Hz), 4.18 (2H, d, J=5.6Hz),
490500 (1H, m) 574 (1H, br s), 6.11 (1H brs) 6.54 (1H, d, J=7.6Hz),
678-7 18 (6H, m) ppmn '
36 |8 1.38-1.50 (1H, m), 1.80-2.00 (3H, m), 2.00 (3H, s), 2.60-3.00 (3H, ),
364(3H s), 3.90 (2H, ), 4.10 (2H, s), 4.85-4.95 (1H, m), 6.52 (1H, d,
. J=T.2Hg), 667—-702(7H m), 7.13 (1H, d, J=6.2Hz) ppm. _
37 . [81.40-1.76 (2H, m), 1.84-2.16 (2H, m), 2.29 (3H, ), 2.66-3.10 (3H, s),
' 13.95 (2H, s), 4.56 (2H, s), 4.99 (1H, d, =13, oHz), 5.59 (1H, br s), 6.63
(1H, d, J=7. 9Hz), 680-698 (3Hm) 7.00-7. 12 (2H m), 720 (1H d,
J=73Hz) ppm "
.38

8 1.70-1.86 (3H, m), 1.96-2.08 (2H, m), 2.44-2.56 (2H, m), 2.60-2.72 (2H,
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coagul ants. The scope of the present invention is furthei%gsfln%@géﬁ %
following Oains. 95 23 Decenber 2004 WO 02/ 00626 .. CLAI 9 2737
A conpound according to general formula .l or 2, or a tautoner or a

phar maceWio 4106236 -accept abl e sal t. t hereof, wherein:. W i SP€i/GBe/02BDr

C R4;

R -- R4 are independently - selected fron1H F, A, Br, alkyl, CF3; phenyl,

.OH, 0-al kyl,

NH2, NH;aIkyI N(alkyI)Z NO2 and CN or R2 and R3 together

can be -
derivativ
Al are ea
Al13, A 4
is a cova

CHCH:
e sel ect
Ch 1 ndef
and Al5
ent__borj

Z ot o

A B R A 2y

éntie(itH, yi Jeb.adrké. Z’Br(dH\ -9, 6684 tid, &YRE=5.3H, 7. B3 (1A,
ted f CH and N, th
df—?_tﬁ%ﬁ,%‘l@gﬁ-gﬁn r i’?!%'F’i&lg(é:l-leandrg\g1 S choval eﬁ!t

\7 and
A",

er A5
bond; .

A6 and A7

17 are bo}

from

D a8 ed
h CHz,

cmmsdm&(rﬂenml yl meieat(:ad rhycmNI(BHl\@ﬁﬁ@ssSmH i
Y 62B%2%0H" ?2‘5‘&5&’( 5. P0d 594389, L1 6 (3‘?—5 s')sszseeh?—ft
dd, J=14.9 & 7.2Hz), 3.40-3.53 (1H, m), 3.64-3.84 (1H, m), 4.03-4.19 (1H,

m) 4.29-4.42 (1H, m), 4.55-4.68 (1H, m), 4.74-4.81 (1H, m), 4.85-4.98
(1H, m), 6.58 (1H, d, J=7.7Hz), 675-6 89 (2H, m), 6.91-7.06 (3H m), 7.16
(1H, d, 3=6.5Hz), 7.93-8.03 (1H, m) ppm- |

and A
ed

40

5 1.65-1.80'(2H, m), 1.85-2.00 (3H, m), 2.05-2.25 (1H, m), 2.10 (3H, s),
2.80-3.10 (3H, m), 2.85'(3H, 5), 3.00 (3H, 5), 3.40-3.30 (1H, m), 3.45-3.55

(1H,-m), 3.65-3.95 (1H, m), 4.004.10 (1H, m), 4.30-4.55 (1H, m), 4.91 | -

(1H, t, J=7.7Hz), 5. 15-5.30 (1H m), 6. 10-6 20 (1H, m) 6.55-6. 65 (1H, my),

) {6.85-7.50 (5H, m)ppm . -

66

5 1 17 (6H d, J=6.3Hz), 1.20-1.24 (1H m), 1.80-2.10 (3H, m), 2.00 (3H

| £ 2:60-3.00 (3H, m), 3.85 (2H, d, J= 5.3Hz), 4.10 (2H, d, J=4.9Hz), 4.82-

4.85 (1H, m), 4.96 (1H, sept, J=6.2Hz), 5.33 (1H, t, J=5.2Hz), 5.43 (1H, 1,
J=4.9Hz), 6.52 (1H, d, J=7.6Hz) ppm - . |

. 67

& 1.38-1.42 (1H, m), 1.38 (9H, s), 1.78-2.10 (3H, m), 1.97 (3H, s), 2.60-
3.00 (3H, m), 3.78 (2H, s), 4.07 (2H, s), 4.89-4.94 (1H, m), 5.50 (2H, br s),
6.51 (1H, d, J=7.9Hz), 6.64-6.98 (5H, m), 7.12 (1H, d, J=7.7Hz) ppm

68

5 1.38-1.50 (1H, m), 1.80-2.06 (3H, m), 2.60-3.00 (3H, m), 2.70 (3H, s),

| 2.87 (3H, 5), 3.96 (2H, d, J=4.0Hz), 4.27 (2H, d, J=6.0Hz), 4.85-4.95 (1H,

.m), 5.88 (1H, t,. J=6. 0Hz) 6 14 (1H t, J=4. OHz) 8.55 (1H, d, J=7. BHz),
6.80-7.16 (6H m) ppm ‘

© 69

§ 1.25 (3HAJ=T. 0Hz),\,o1m4o 1.60 (1H m), 1.852.20 (3H,m), 2.04 (3H,8),

| 245 (2HtJ 627Hz) 2.65-3.10 (3H,m),. 3.30-3.50 (2H,m), 4.00-4.20 [
| (4H, m),490—5 00 (1H,m), 5.50-5.70 (2H,m), 6.50-7.20 (7H,m) ppm |

70

§ 1.20-1.45 (1Hm), 1.65-205 (3H,m), 1.95 (3H,5), 2.052.25 (2Hm), | "

2.50-3.00 (3H,m), 3.00-3.20 (2H,m), 3.85-4. 05 (2H,m), 4.65-4.90 (1H, m)

| 5.80-6.20 (1H,brs), 6.40-7.20 (9H,m) ppm
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96 23 Decenber 2004 WO 02100626 PCT/ GBOL. /02737 CH(OH), o, .and
NR5; R5 is selected fromH, alkyl, COalkyl and (O%Z)bRG%@eqe?bgé?%@?
from pheg‘x Pglrl dyl, OH, Oualkyl, NH2, NH-alkyl, N(alkyl)2, N&2, CO2H and
CN; 00280636 2: b is 1, 2, 3or 4 Yis CHor N ZPCI/GHAtG3r S;
and ‘& is a group sel ected fromgeneral fornmulae 9 to 11, Ar-(CH2)c-(SQ2) d
e Dj( R7-(CH2)f V9 10 11 in which Ar is selected from phenyl, pyridyl,
napht hyl BR&mplenm. or poI ysubstitut ed phenyl or pyridyl wherein the :
substitueBts are sel e - Br, alkyl, OH Oalkyl, NH2,

~-NH-al kyl , =& nation of cLa ML ALY actiyi Eht bond or -NH, -El and E2 are
both H, ovve or F, or one of El and E2. is OH, O al kyl, OBn, CPh QAc, F,

Agonist activity was determined for all compounds and is reported as an ECs value, '-
being that concentration of compound necessary to cause a half-maximal cellutar

actwatlon All the compounds had ECs, values of 10pM or Iess and typical resuits are
hsted in Table R. '

Table R —~ ECs, values for typical compounds ’

Compound of ECe(nM) | Compound of ECs, (ni)
Example -1~ Example A
" 39 15 44
2 60 | - 16 16 -
3 300 B Y ﬁs
4 300 18 17
5 150 19 S 40
: 1 6 47 20 17
| 7 24 21 [ 180
8 220 | . 22 1000
9 so0 | - 23 40
1 | 4 24 92
(LT P % 25 | 280
12 50 . | 26 10
M3 | s | car 23
4. | 240
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d, Br’, N3, NH2, NHBn or NHAc and the other is H, or 62% E2 toggb&er are
=0, -QCH)g0o or -S(CH2)gS-; F1 and F2 are. both H. or gﬁ%ﬁeﬂ@e 0 or
=S; Lis selected fromOH, -0 al kyl, NH2, NH-aI kyl -and ‘NROR10; R7 is

sel ect edWOrBP436 al kyl , - al kenyl and ‘CORE; R8 is sel ect ed PEHGBOMI2TG7 al kyl ,
NH2,  NH-al kyl, N(al kyl )2, pyrrolidinyl and piperidinyl; ~ RO and RO are
both al kyl; or together are -- (CH2)h- or -(CH2)2Q(CH2)2-; Vis 0, N-CN or
S, ¢cis ExAmpleq1gzis O or 1; eis Oor 1; f is 0, 1, 2, 3 or 4;'. provided
that d and e are not both 0. h |s 3,4 or 'b, gis 2. or 3; and:. 97 23 '
...Decenber Determination of anfidiyreticact

or a tautomer or phar maceut i cal | y acceptable salt 10 A conpound. according

to Claire 8, or a tautomer or pharmceutically acceptable salt A conmpound
accor di nd! h?@f@#iabwprat ip @ raceined rapded for yaaepraswin deticienoy (e edpviawlseed® t

t her eof , oy %éhétﬁ%%@@ﬁ%o‘pﬁas@m%ﬁﬁﬁ%ﬁt gﬁ%}rs_r% 45 29839/03k, Fﬁécﬁ“' al

3 A corrpound according to Caim2, or a tau har maceui | ca
accept abi iTee gjimals do not secrete vasopressm and consequently produce large volumes of

dilute urine. Compounds of the lnventlon were administered to Brattleboro rats (0.1-

10mglkg p.o. in methylceliufose.” Urine was éollected hourly and volumes were
.compared with control anirnals Animals had fres access to food and water throughout
the experiment. Representatlve results are given in Table S. Results for Desmopressm
~are given for comparison.

_ Table S - Antidiuretic activity

Compound of Example | Dose - | % inhibition of urine output
| ' " {at 1 hour)
32 1mglkg - 74
33 Tmolkg _ 38
'35 - 1mgfkg : " 45-82
. 39 _ 1mglkg 82
R 62 I 1mglkg 58
88 ' . 1mg/kg . 60
103 . 1imglkg 63
107 - 1mglkg - 84
19 1mg/kg .~ ©68
163 1z 1mglkg - .90
, S s _ 0.1mglkg 37
'DeSrhop'ressin‘_"i__':' - imglkg - | -~ 100
e 0mgkg . | - - 100

‘_'fExamgle 193,
R Pharmaceutlcal compos:t:on for tablet

o Tablets contalnmg 100mg of the compound of Example 39 as the actlve agent are
_ prepared from the fo!lowmg
' 94

V87 - A conpound accordl ng to Claim-8; .



t hereof; wherein Wis CR4. - A conpound according to C aj
tautomer or pharmaceutically acceptable salt thereof, %?%WQ)@ ?@%@t one
of RL -- R4 is not H A conpound according to Claim4, or a tautonmer or

phar maceuO&{%8?6accept abl e salt thereof, wherein one of HET/CBRAIIY
methyl, . F or . d and the others are all H  A..Conpound according to Caim1,
or a tautomsr' or pharmaceutically acceptable salt. thereof, wherein the
conmpound i s a conpound accordl ng-to general formula 2. A conpound accordi ng
to any prece | aut-omer or pharnaceutical l accept abl e salt
t her eof , ?Céqrﬁpdgn% qr}? Ec;sfb according to-one of gene&ﬁ@ Ogornul ae 3 to
7. A co_rrpound‘:.c&netyrm ng to Claim7, or a tautoner or pharﬂaggutlcal I y '
accept abl e sgit thereoIE erein Yis CH.—thereof, wherein is S

A conpound adOFAVRIPAYIEEIATS 7 or a tautomer or phar mac#®fgcal |y

accept abl e s&ldrboxykhethﬁé’elluloée@amﬁund according to any of44hginms 7 to 11,
or a tautoner,or pharmaceutically acceptable salt thereo? ereon Gl is a
gr oup - accor diMRPNESIGLHE ??f formuia 3. .98 23 Decenber 20043.09\0. 02/ 00626
PCT/ GBO1/ 0273 ActbdeA conpound according to C a| m 12, or aﬁg%omsr or

pharrraceutlcau_y_a%c.epl_a.bLesalf _ S
ofal - - 500.0g

‘The materials are ‘blended and then pressed to gwe 2000 tabtets of 250mg, each
- containing 100mg of the compound of Example 39

The foregoing Examples demonstrate that compounds within the scope of the invention |
are readily prepared using standard chemical techmques and that these compounds '-
have the biological propeities that would be expected of Vz receptor agomsts In
‘particular, the compounds are potent anfidiuretics in an animal model of vasopressnn
defi cuency Thus it is clear that they may be useful in the treatment of human diseases
that are currently treatable with Desmopressm such as central diabetes insipidus,
nocturnal enuresis and nocturia. It has further been suggested that antidiuretics such as
Desmopressin may be useful in certain types of urinary incontinence. These arguments
would aiso extend to the compounds of the present invention.

Desmopressm is also_used inthe treatment of certam coagulation disorders. There is

" good ewdence fo suggest that this aotlon is also mediated through the V., receptor (see
'for example JE Kaufmann ef al,, "Vasopressm—mduced von Wiltebrand factor secretion -
from endothelial cells involves V2 .receptors and cAMP", J. Clin. .Invest. 106 107- 118, |
2000 A Betnat ef al., *V, receptor antagonzsm of DDAVP-lnduced release of hemostasm
‘factors in conscious dogs”, J. Pharmacol Exp Ther. 282 597 602 1997) and hence it
would be expected that the compounds of the present lnventlon shouid be useful pro-,'
coagulants L . R ' B

The scope of the present invention is furtheride‘tined inthe toltoﬁufing Claims.

" o5



thereof, wherein A" is CH2 and A2 and A3 are both CH 14 A un ,
according to any of Claims 7-toll, or a tautomer or pharr?ao’ ?%5904
acceptabl e salt thereof, wherein. G 'is a group according to general formnula
6. 15 A VWOR3e4 -according to Claim 14, or.a tautoner or REEEGRALEUIST cal |y
acceptabl e salt = thereof, wherein AlIl is CHand A2 is S. 16 A conpound
according to any of Clains 1.to 6, or a tautoner or pharnmaceutically

accept abCbABASt thereof, wherein G is a group according to general fornula
8. 17 . A corrpound according to-Caim16, or a.tautomer or pharnaceuti caIIy
-accept abl e satt- t-hereof ;- wherein A" is. CH2 18 A conpound according to

ei ther Olai A dsﬁnpmmdb%pmdmgaotgauemhbrmma 1T, oBs Gutomax dra prasmapédichly sal t

t her eof , vvhercel ﬁ% fﬁ'l é 19 A conpound-according to any precedi ng
Claim. or a%S‘ERB 6 eﬁ% Ymaceutically acceptable salt thereof, wherein
& is a group according to genﬁzal bor mul-a 9. .20, A CREPO
Claim19, -or a tautoner phar macefiti cally accept abl ¢ sal
wherein Ar is nono- or poIW d1phenyl. . RZ1
to either Caim19 or 20, or ph rmecefftic
salt thereof, wherein [ ast two hal ogen
at ons ‘sel ect. ed from Rs&nd ' N eny of Cainms 19
to 21, or a tautoener or phar rraceutl caIIy ‘acceptabl e $alt thereof, wherein
Ar i's 2,6-difiuorophenyl. 23"A-compound according to &hy of Caims 'l to
18, or-a tautoner or pharnaceutically" accept abl e salt thereof, wherein G
is a group according to general4fornula.: .10, 24 A conppund accordl ng to
Claim 23, or a tautoner or phar rraceutl caI | y accept abI e salt 99 23 Decenber
2004 : wherein: - . _ ‘ _

W is either N or C-R4 :

R* - R* are independently selected from H F, Ci, Br alkyl CF3, phenyl, OR, O-aikyt
-NH, NH-alkyl, N(alkyl)o, NO; and CN, orR?and R® fogether can be ~CH=CH- CH=CH-;
- G' is a bicyclic or tricyclic fused azepine derivative selected from general formulae 3 to

d according to
thereof

jhd accordlng
ly Ehcceptable

in whtch A‘ A" A7 and A‘” are each tndependently selected from CH2, 0 and NR""’
AZ A% A% AT, AT, A and A™ are each independently selected from CH and N; .
. eitherA’is a cova!ent bond and A®is S orA%is N—CH and ASi is a covalent bond
A® and A" are each independently setected from NH, NCH, and S; ,
CA'® and A" are both CH;_, or one of A1Ei and A"’ is CH2 and the other is selected from' X L




WD 02/ 00626 t hereof, wherein R is CORD. PCT/GBOL102737 2 conpoun :
according to CI aim 24, or a tautomer or pharmaceutically ng’c@%ﬁ%rgogﬁl t

t her eof , ‘xy{} R$ is N(alkyl)2.. 26 - A conpound according to any of
Clains .1 ®or a tautomer or pharmaceutical |y accept RSITEGBUIRT Y her eof
wherein & is a group according to general fornula 11. 27 A conpound
according to Claim26, or a taut gmer .or phar maceutical |y acceptable salt

t hereof , wheCE(RHNCER®. BP.codMRer are =O. . 28. A conpound according to
ei t her CI ai t&?‘é &eut ically acceptable salt

t hereof , mgﬁ%%@&ée‘{{e@ﬁ @l fkﬂoefndl% S Hand the other is 0-alkyl.
29 A corrpounﬁ‘ &%@@Q!G%QOMI"@W{ pifridgl, QH:@—QIByIt NHQS\]H-aﬂcylaN(allafilEmz,(ﬂozH

phar maceuticg acceptabl e salt thereof-—wherein one of E and E2 is H
and the ot her |s'\b al kyl-, and the stereochenmi stry at the CELE2 centre is
of the.R abs@li#Pel @b&flguratlon 30 A corrpound according to any of C ains
26 to .29, orquQaéjt:ao&:qlr.‘ or pharmaceutically " acceptable salt thereof,
wherein the steredchem’'stry adjacent to the ring nitrogen is of the S
absol ute confﬁ@@ﬂ'ﬁ@fl&n 31 ., A conpound according to daiml,. or a

t aut oner or pp?pw Iy acceptabl e salt, thereof, select ed from
1-(4-]3- (2 Ioro- udrophenyl ) ur ei donet hyI] 3- net hyI benzoyl) 2,3,4,5- tet
rahydro-1 H G 13 %szi@lﬂctﬁﬁ, from general formulae 9 to 11,

. _ : B ' - D - L
Ar-(CH,) ~(S0,); H\ﬂ' - RT-(CHz)_f/ Y
) Y . v

-9 : 10 o
in which Ar is selected from phenyl pyridyi, naphthyl and mono- or polysubstituted
- phenyl or pyndyl wherein the subst;tuents are selected from F, Cl, Br alkyl OH, O-alky!
NH,, NH-alkyl, N(alkyl);_-, NO;and CN; -
Dis a covalent bond or NH;
L - E'and E? are both H, OMe or F, or one of E' and E?is OH, O-alkyl, OBn, OPh, OAc, F,
' Cl, Br, Na, NHZ, NHBn or NHAc and the otheris H, or E! and E2 together are =0,
~O(CH,),0- or -S(CHz)gS~
F' and F? are both H, or together are -—O or=S; .
. is selected from OH, O-alkyl, NHZ, NH—alkyl and NR9R1°
- R'is selected from H, alkyI alkenyl and COR®, ~ :
. | R%is selected from OH O—alkxli__NHz, NH-alkyl, N(aikyl)z, pyrrohd:nyl and plpendmyl
'R® and R™ are both alkyi; oﬁdﬁéther are —-(CHZ).,— or —(CHz)zo(CHz)z-. ‘
: Vlso N-CNorS '
_ | cis Oor1;
. dis0or 1
eisOort; . .
fis0, 1,2, 3 or4
9 is 2 or 3; and
his 3,40r5, _
provnded that d and & are not both 0
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1-(4-[13-(2,6-D fl uorophenyl ) urei donmet-hyl ] - 3- net hyl - '
benzoyl ) - 5- (3-pyri dyi’) net hyI -2, .3. 4 5 t.etrahy-dro-l H1,5- t?érB%C&Fﬁ’?éa?%

1- (3- Chl oro- [3‘! (2-chl.oro-6 ‘ :

f 1 uor oph¥R2PBE26; domet hyI]benzoyI) 5- et hyl - 2, 3, 4, 5- t et r AEAIEBO102737

H 1, 5- benzodi azepi-ne, 100 23 Decenber 2004 WO 02/ 00626 PCT/ GBOLl/ 02737 .

4- (3 Chl oro-4-[3-(2, 6-di tiuorophenyl)urei donet hyi ) benzoyl) -5, 6, 7,8-tetr' ahy
d rothieno[3,2 b]azepine, 1-(3-Chloro-4-(3-(nethyioxycar bonyI)proAl

0 Nerhyt oo fidin f 5t S EmE oy REAAER Bt st 0.

yl car bo nyI ) ifeareef, whereimibe lepmpryndiszosopipoent dckeriag to general formula 1.

1- (2-Methyl -4-(2, 3, 4, 5-tetrahydro- | - benzazepin-1

yl car bonyl ) benzyl car banoyl ) -L .prol i-ne- NN- di rret hyl ani de, . '

(4R) - 4- Hydr dxgonmpqundrascingingdo Chaid, z;oﬁaﬁaaﬂombydr@akmbwﬂammcoepmbiea@bonyI)

benzyl carb ) NN- di et hyl am de,
(4R)-1- (3- Chﬂfg}(%f ﬂh?%ﬁrgwéfgg;l#et r ahydr o- I-benzazepl n-1
yl car bonyl ) benzyl car banoyl ) - 4- net hoxy- L- prol i ne-N, N- di met hyI am de,
(4R) - 2-( n% nz in-1
yl car bo ntgyl % %ngﬁogjg%ib%gén%é] *éa%@r%g&%*i“t%'ﬁ%{ ?frPg%ﬁnﬂFe‘«@FﬂQt%F@ﬁPiaéaﬂ
(4R) - 4- Benz fharsgf; Whe.@imﬁﬂé@dtonébfa‘ﬂfl%idmﬁr{'ﬁhydro 1- benzazepl n-1-yl car bonyl
) benzyl car barmyl) =L-pr. ol i ne- N N—d| et hyI am de,

§ A compound acoording to Claim 4 ora tautomer or pharmaceutlcally acceptable salt

' thereof wherein one of R1 R4 IS methyl F or Cl and the others are all H.

- 8 A compound according to Claim 1, or a tadtoméi' or pharmaceutically acceptable salt .
. thereof, wherein the compound is a compound according fo general formula 2. )

‘7. A compound éooording to any p_féo_eding Claim, or a tautomer or phaﬁnaceutically
' acceptable salt thereof, wherein G' is a group according to one of general formulae 3 to
7. ' ' | | '

'8 A compound aocor'ding to Claim 7, or a tautomer or pharm.aoeuticélly'aoceptable salt
. thereof, wherein YisCH. - '

9 - 'A compound acoordmg to Clalm 8 or a tautomer or pharmaceutlcaily acceptable salt
i - 3thereof wheremZus —CH—CH— e ‘

1 0 A compound accordmg to Clal -."‘.?’Fé _iautomer or pharmaceutically acceptable salt

I thereof whereln le S

- 1 1 A compound acoording to Clatm 7, or a tautomer or pharmaceut(cally acoeptabie salt -
s ;A.thereof wherem Yi is N and Z is »-CH—CH— S

12 _."A compound acoordmg to any of Clalms 7 to 11 ora tautomer or pharmaceutlcally
o acceptable salt thereof wherem (?:1 lS a group according to general formula 3.




. (4R -4--Met hoxy- |- (2-met hyl-4-(2, 3, 4, 5-t et rahydro- 1- be

yl f:ar %)onyl ) benzyl car banoyl ) - L- prol i ne- N, N di met hyl ani- derbzaaﬁe(‘l%mq’E=r2004
(4R) - 4-I\/Ethoxy - (3-methyl -4-12; 3, 4;.

5-teti - ahY@FHWeSenzazepi n=I-yl car bonyl ) benzy# - PCT/GBO1/02737
car banoyl ) - L- prol i ne- N, N-di net hyl ani de,

(4R)-1-(2- Chl oro-4-(5, 6, 7, 8-t et rahydr ( >- 4H-th|eno[32 _

b] azepi n- 13 yAceanrsnt Eseorndipg to Claim 12, or a tautomer or phamaceutically acceptable salt

h
fin?a?zz)(iéﬁ%wﬁ']& gll'-;pq raygk%ﬁbgiﬁ%gﬁ%nz odi azepi n- 10 yl I
carbon' ylI') - 2-nmet hyl - benzyl car banoyl ) - 4- net hoxy- Lprol i ne- N, N-di:-net hyl am de,
nlor o-4- 1b, TRy d Seedindio Al %@é'%‘sc%‘ﬁﬁi%a&é‘uérsa&pmaeemauy |
Oyl car bony| )accemmqsaambmwneran hénag;odp guooidintetojgenbratifoimilag, am de, and
(4 B-1-(4-(10,11-D i hydro-5Hpyrroto[ 2, 1-c] (1, 4) benzodi azepin-1 .

O ytcarbonyl) - 2-net hyt - benzyl car banoyl’) - 4-net hoxy-L-proline-N" '
N- di et hy14 hAcmpdend aecokding tpClaird 14 cora Giutogneérer Ghainfacelticaly aacép?éﬁle Q§|E

phar maceut i cyé(%oﬁﬁﬁ&%h%h%(z@&bgﬁu hereof , selected from

1- (2-'Met hyl t-et (§nzazep| n-1
yl carbonyl )benzyl car banoyl ) - L- proI i ne-=N, N-di ret. hyl am de, and

S et r any i ol orlisha SEing § 66, Seime 1o, or 2 o pgymaceutoaly
, proline-N, Namemmisalt’mdaof Eﬂlerams‘m@g:ﬁumac@@ﬂm@liﬁ@eﬂé@foﬂhﬂﬁato any of
Clalmslto 32 or apharnaceutlcally -

17 A compound acoording to Clalm 16, or a tautomer or phannaceutlcally acoeptable sailt
thereof, wherein A" is CH,. o

s

18 _A compound accordmg to either Clalm 16 or 17, or a tautomer or pharmaceutlcal!y
N 'acceptable salt thereof, wherem Ais CH

19 A compo_und according to any preceding Claim, or a tautomer or pharmaceutically .
- acceptable sait thereof, wherein G?is a group according to general formuia 9.

- 20 A compound accordlng to Clalm 19,0ra tautomer or pharmaceutlcaliy acoeptable salt
' thereof, whereln Ar is mono- or polysubstltuted phenyl '

21 A compound accordlng to exther Clatm 19 or 20, ora tautomer or phannaceutlcally

B 'acceptable salt thereof wherem Ar is phenyl substltuted Wlth at {east two halogen atoms
selected from F and Ct. - ° '

22: A compound accordmg to any of C!aims 19 to 21 ora tautomer or pharmaceutlcally
acceptab!e salt thereof, whereln Ar is 2 6-d|ﬂuorophenyi

r

_ 23 A compound accordmg to any of Clanms 1 to 18 ora tautomer or pharmaceutlcally
| acceptable salt thereof wherein G2 isa group accordmg o general formuia 10.

24 A compound according to Claim 23, ora tautome_r_ or pharmaceutically acceptable salt’

99



acceptable salt thereof in, or in the manufacture of, E?g’ %9?{% |§$4 _
conposi tion 34. The use- accordl ng to-Claim33 in whi ch t a[é E@ cal
conposition is for the treatment of nocturnal enuresis, nocturia, diabetes
i nsi pi dO¥O 0ROP6RGri-a resul ting fromcentral diabetes i namﬂasollﬁzrfmt ment

or control of urinary incontinence or the treatment of .bleeding di sorders.
35. A pharnaceut i cal conposition which conprises, as an active agent, a

conpound  agfepddt rEﬂFW]%C@RBO ai.ms I to 32. ' 36: A pharmaceutical
conposi tion accor ing to Carrm 35, for the treatment of polyuria,

treat.nent. ar control. of uripary inconti-nence, or. for the treatnent’ of

bl eedi nggdi § oﬂ@foﬁnd %th:ora_ ing td‘é%:r@%g&?é {é@é{ﬂer%gw'hgﬁﬁadbeuﬁcail& %gc%pgeRie Selt of

phar maceut i ca I on~accordin wher el n
urinary i ncmeofe\mlaﬁeméiausl\&alkﬁ)zvm di.ng post ponerrent 102"

) 26 A compound according to any of Clalms 1 to 18,0ra tautomer or pharmaceutlceliy .
' .acceptable salt thereof wherein G*is a group accordlng to general formula 11.
: _27 A compound accordmg to Clalm 26 ora tautomer or pharmaceutlcally acceptable sa!t
thereof, wherein F1 and F2 together are -—-O i S

28 A compound according to either Claim 26 or 27 ora teutomer' or phanhaceuticéll'y-
. acceptable salt thereof, where:n E' and E? are both H or one is H and the otheris .~
O-alkyl | : | |

b

o 29 A compound accordmg to any of Clatms 26 t028,0ra tautomer or pharmaceutucally
acceptable salt thereof, wherein one of E1 and E2 is H and the other is O-alkyl, and the .
. stereochemlstry at the CE‘E2 centre is of the R absolute conﬁguratlon '

+ 30 A'compound according to any of Claims 26 o 29, or a tautomer'or phahnacetttica'liy '
~_acceptable sait thereof, wherein the stereochemsstry edjacent to the nng nrlrogen is of
the S absolute conf iguration. : '
31 A compound accordung to Clalm 1 or a tautomer or pharmaceut;cally acceptab!e salt
o thereof selected from T S ' '

L4 (4-[3 (2-Chloro-6-ﬂuorophe' y_

' 'Feidomethyl]-a-methylbepzoyl)-z,3,4,5—tetfahydro-1 H-
"'1benzazepme L SRR - e

1- (4-[3 (2 6-Difluorophenyl)ureldomethyl]-B-methylbenzoyl) 5—(3-pyrzdyl)methyl 2, 3 4 5
' tetrahydro-1 H-1 5-benzad1azep:ne ' o . s

ot (3-Ch|0r0-4»-[3-(2-chloro—G-ﬂuorophenyl)ureldomethyl]benzoyl)—S—ethyI 2345
g tetrahydro-'lH—‘l s-benzodtazepme e
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4-(3—Chloro-4-[3-(2 6-d|ﬂuorophenyl)urerdomethyl]benzoyl)-s 6,7,8- tetrahyd rothleno[s 2-
- b]azeplne ' L

1- (3—Chloro-4-(3—(methyloxycarbonyl)propanoylam1nomethyl)benzoyl)-2 3 4 5-
~ ftetrahydro-1 -benzazeplne ' '

- ' ’ -(Z-Methyl-d—(5—(3—pyndylmethyl) 2.3 4 5-tetrahydro—1 5-benzod|azepm -f-
e ylcarbonyl)benzyl) 3—(methyloxycarbonylmethyl)urea ‘

; -(2-Methyl~4 (2 3 4 5-tetrahydro-1 -benzazepm— —ylcarbonyi)benzylcarbamoyl) L-
prohne—N N—dlmethylamlde

_ -(4R) 4-Hydroxy-1 (2-methyl-4—(2 34 5-tetrahydro-1 benzazepm-1-ylcarbonyl)benzyl-
carbamoyl)-L—prolme—N N—dlmethylamlde -
(4R) -1-(3- Chloro-4~(2 3 4 5-tetrahydro-1-benzazep|n-1-ylcarbonyl)benzylcarbamoyl)-4— ‘
' methoxy—L-prolme-N N-d:methylamlde

| (4R} 1-(2—Chloro—4~(2 34 5—tetrahydro- -benzazepln- -ylcarbonyl)benzylcarbamoyl)-4—
_ methoxy—L—prolme-N N-dimethylamlde - L -

e | (4R)-4—Benzyioxy— -(2—methyl-4-(2 34 5—tetrahydro—1-benzazep1n-1-ylcarbonyl)benzyl—
o carbamoyi)—L-prohne—N N-d:methylamlde

. : (4R)-4~Methoxy— -(2—methyl-4—(2 3 4 S-tetrahydro- -benzazepm-1-ylcarbonyl)benzyl
- carbamoyl}-L-prolme—N N-dnmethylamtde

_ .'(4R)-4—Methoxy- -(3-methy|-4-(2 34 5—tetrahydro-1 benzazepm- -ylcarbonyl)benzyt— -
'carbamoyl)—L-prohne-N N—dlmethylamlde Y 3 L

o ) (4R)- —(2—Chloro—4—(5 6, 7 8-tetrahydro-4H threno[a 2-b]azep1n-4-ylcarbony1)benzyl— o
carbamoyl)Jl—methoxy—L—prohne—N N-dlmethylamlde

(4R)-1 (4-(10 11 Dlhydro~5H-pyrrolo[2 1—c](1 4)benzodlazepm—1 O-yl carbonyl)—.?-methyl—
: benzylcarbamoyl)—4~methoxy—L-—prohne-N N—dlmethylam(de

01
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-(4R) 1—(2—Chtoro-4-(10 11-Dihydro—5H-pyrroto[2 1-cJ(1 4)benzod|azep1n-1 O-yicarbonyl)—

| :.:‘benzylcarbamoyl)-4—methoxy-L-prohne-N N-dtmethylamlde and

o benzylcarbamoyl)-4-methoxy-L—prohne-N N—dlmethylthloamlde

32

(4R)-1 (4—(1 9 11 Dlhydro 5H—pyrro!o[2 1-cj(1 4)benzod|azep1n 10-ylcarbonyl)—2—methyl-

,

A compound accordlng to Clalm 1 ora taufo’mer or phannaceutlcatly acceptable salt
thereof, selected from ' - .

” -(2-Methyl—4~(2 3 4 5—tetrahydro~1-benzazepm 1-ytcarbonyl)benzylcarbamoy[)—L- _

o f_'prohne-N N—d:methylamlde and

' (4R)~4-Hydroxy— -(2-methyl-4-(2 3 A4; 5-tetrahydro—1-benzazepm— -ylcarbonyl)benzyi—

- carbamoyl}L-prohneW N-dlmethylamlde

33.

a4,

35.

- 36.

37.

The use of a compound according to any of Claims 1 to 32 or a pharmaceutically

acceptable salt thereof in, or in the manufacture -of, a pharmaceutical composition.

The use according to Claim 33 in which the pharmaceutical composition is for the

treatment of nocturnal enuresis, nocturia, diabetes insipidus, polyuria resulting from central
diabetes insipidus, treatment or control of urinary incontinence or the treatment of
bleeding disorders.

A pharmaceutical composition which comprises, as an active agent, a compound

according to any of Claims 1 to 32. -

A pharmaceutical composition according to Claim 35, for the treatment of polyuria,
treatment or control of urinary incontinence, or for the treatment of bleeding disorders.

The use according to Claim 34, or the pharmaceutical composition according to Claim 36
wherein the control of urinary incontinence results in voiding postponement.
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