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BACKGROUND TO THE INVENTION

Vasopressin Is a peptide hormone secreted by the posterior pituitary gland. It acts on the
kidney to increase water refention 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 antidiuretic action is mediated by the
type-2 vasopressin receptor, commonly called the V, receptor. Agents that can interact
with the V, recer)tor and activate it in the same way as vasopressirr 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 atiractive for the treatment of human
disease conditions characterised by polyuria (which is herein taken to mean excessive urine
proeduction).
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t he ki dney¥o4H¢? %88 are useful In the treatment of certaPRT/GBEHINO seases
characterised by polyuria. They are also wuseful in the control of urinary

I nconti nence and bl eedi ng di sorders. BACKGROUND TO THE | NVENTI ON

Ve ot o BBt Soch R F B AVRRT B iR mieny | GlSmgesh (Shvisedid ne
out put . desamine D-Argjeasapressis dfinkis Y, DDAVE ™| 1 erpmptlde/emalogueoaﬂvamressin

aaﬂ%g'r F‘Fe'na Vewﬁlpéhf athBntQtleft ?Q/t ?ec%@toP[‘giF g’saﬁ%‘d' :ﬁ;@ ﬁ'g?t@ep{]e L " 0duces
acti ons ¢iakates ipgpiduss Mbichds acprditiondhat re&tdiwfromcdefﬁe:tﬂch $dfceation tof vasiopressin.

anti di Urlﬂs‘é?soaéiﬁm@éd 1P thERehtFd) %ﬂn&&hrﬁé?%nur&%@ﬁn@m&?ﬁ@l? "bS%?PQa iﬁ%ﬁi&{nﬁﬁl’ Vo

commonl y cal I ed the V2 receptor, Agents can’ I nterac
r ecept or OfAI9qER ¢ ||'\1%Weé’eﬁ" {epTRoRreRSInsig et amidealsaopaksio sl desnentsar Evernihe dgsty2

recept orcun@gpsfw&feSes( @Tthéb !ére\'fangﬁﬁp Bh& te3mopreiih i@%ﬂérﬁeﬂab'lé tohﬁé/ﬁ"ﬁ@t”
antidiuretic.a ents I nt er act selectlve wth
recept or ogﬁ%f“ﬂﬁ P‘t'{gcﬁt[qu’é? 5@8?) rP“I‘sé%'@B HQL HWE@B’ dpsreapressiey wi | |

not haveis wla!tlvblyrmperah&l viehaf 4 eary low orepisiegvatbiliky) and tHefe We6h@ vRRarlifly in
|rrportan1?1 3)%]‘, COI’ISI derati on and nmake such agent s attractive for the
u

treat men nah di sease conditions characterised by polyurla (which is
herein taken to nmean excessive urine production). ""u" "N ~~ UA " UV
n NH n Vasopregsig | A0 1T 1 | hi s",,,
O f HN NH,
NH2

N

Howo Desmopressin
U \A\\“J\[r ’2 ﬁ\%NH

Overall then, there exists a need for a selsctive vasopressin V; receptor agonist that is easy
to prepare and purify, and that has a high and predictable oral biocavailability.  Such
properties are most likely to be obtained with a non-peptide compound. These
considerations have led other groups to investigate non-peptide vasopressin V. agonists,
and their results are disclosed In, for example, International Patent Applications
WO097/22591, W029/06403, WO88/06408, WOOOI46224, WQ00/46225, WO00/46227 and
WO00/46228. The compounds disclosed in these documents are, however, less than ideal.
In particular, they have poor oral bicavailability, probably due in part to thelr low aqueous
solubllity. = The présent invention provides compounds with improved solubility and
bioavailability.

=
Eu"

Besides its antidiuretic actions, desmopressin is used fo increase the concentration in the

bicod of the coagulation proteins known as Factor VIII and von Willebrand factor. In the

ciinical context, this makes desmopressin useful in the treatment of haemophilla A and von

Willebrand's disease. Similar applications would be open to the non-peptide agonists of the
- present invention.
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These considerations haye | eg!other groups to investigate non-peptide
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wherein:

Ais a bicyclic or tricyclic azepine derlvative selected from general formulae 2 to 7
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Al, A%, A7 and A™ are each independently selected from CHz, O and NR®;

A% A% A%, AT, A, A™ and A® are each independently selected from CH and N;
either A° s 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 and S;

A™ and A" are both CH,, or one of A™ and A7 is GH, and the other is selected from
0, SO,, and NR?,

V' and V2 are both H, OMe or F, or one of V! and V?is Br, Cl, F, OH, OMe, OBn,
OPh, O-acyl, Ns, NH,, NHBn or NH-acyl and the other is H, or V' and V? together are
=0, —“O(CH,),0- or -S(CH,),5—;

W' is eitfier O or S;



solubility. . The present invention provides conmpounds wth i%og(ﬁﬂ
solubility and bloavailability. Besides its antidiuretic actl0ONns]

desnopressi nwosr/ged to I ncrease the concentration in the ngr/?:ﬁgll&f)zst he
coagul ati on proteins known as Factor Vill and von WII ebran actor. In the

clinical context, this nakes desnopressin useful in the treatnent of
haenophilla A aqd von W/l ebrand s disease. Simlar applications would be
open to the noK gepif awe beffokli artiegetifer afes=0 pregent i nvention._2 5 July 2004
WO 01/ 49682 PCV iGkEPRREE. SUMVARY OF THE | NVENTI ON As di scl osed herein,
the present invention relates to a series of conpounds that are non-

pepti de agoni st%'5§f°fv§!§’6§|‘*e'esi n and which are selective for the V2 receptor

- subtype. Accoirdi RURE andR* &d SEF H ' there is provided
a conpound acc%r dF:;Eg to gengls%?ae%rnnﬂ%é%, or Q%ﬁgf%@gﬁ‘ﬁﬂmwﬁ
accept abl e sal Ia ®of, 3 wherein: . Ais a bicyclic or tricyclic azepine

derivative sel &iesbidctledfoapeAendiowspamyl ae 2 to 7251 46 7 A, A, A7 and
Al0 are each ingde dent.ly se ted from CH2, O and NR8; A2, A3, A9, A",
T B" airdndoppoeand

. | e
A13, Al4 and A B dRPSPREAIN BRipfied frare Heanddeweraliyl, rfogathenare ei t her A5
I's a coval ent b@@HL)and ABis S, or A5 is N=CH and A8 is a_coval ent bond;

R® is H or lower alkyl;
n=3, 4, 5 or 6;

pis 2 or 3; and
Xis0,10r2.

‘The invention may further comprise pharmaceutical compositions incorporating these
vasopressin agonists, which compositions are particularly useful in the treatment of
central diabetes insipidus, nocturnal enuresis and nocturia.

DESCRIPTION OF THE INVENTION |

The present invention qomprises N-benzylcarbamyl pyrrolidine derivatives defined by
general formula 1.

A R

VAR
R’ \4
Q
. 2 1 2
R W XX1 Y

In this formula, A represents a bicyclic or fricyclic azepine group according to one of the
general formulae 2-7.



A and Al2 are each independently selected fromNH and S; A 8 f‘pﬁ/ﬁq are
both CH2, or one of Al16 and Al7 is CH2 and the other is selecC om O,
so., , and NR'. V1 and V2 are both H Ow or F, or one of V and V2 is Br,

a, F, OH MRIME8 oph, O aryl, N3. NH2, NHBn or NH acPFTABIANE of her is
H, or V1 and V2 together are :0, Q( CH2) O or --S(CH2)pS--; W is either 0
or S; 35 July 2004 WD 01/49682 PCT/ GB01/ 00023 X' and X2 are both H, or

together are =0 or =S; YIs OR or NR67 Zis S or -CHCH, , R2, R3
and R4 are |ndﬂRenQ§n5Iy sel ected fr ower al kyI | owg A é,oxy, F,
C . and Br;Z ted from aI kyl ; )'(

I ndependefyt | sel d fromH d Io or tog ar -(CH2) n-;
R8 Is H or al kyl; n=3, 4757g) ;p|520r3 andN is 0, 1 or 2,

The |nvent|on may furt her conpri se pharnaceutlcal conposi tigns

i ncorporating £hese vasopressin ago M sts, which conpositions are
particularly useful in the treatnent og’AgentraI di abet es i nsi pi dus,
noct ur nal enure5|s qu noct uri a.

I jjm X j Cl A}

N
5 6 7

Al, A%, A and A™ represent divalent groups selected from methylene (-CH.-), oxygen (-0—)
and substituted nitrogen (-NR*). A2 A%, A, A", A®, A and A" represent either a nitrogen
atom (-N=) or a methine group (-CH=). A°® can represent a covalent bond, in which case A®
represents a sulphur atom (-8-) such that the ring that includes these two groups is a
thiophene ring.  Alternatively, A’ can represent a group ~N=CH-, in which case A®
represents a covalent bond such that the ring that includes these two groups is a pyridine
ring. A® and A" represent either —NH- or a sulphur atom (-S-). A™ and A" represent
divalent groups. Both may be methylene groups (-CH.-) or one Is a methylene group and
the other is selected from hydroxymethylene (-CH(OH)-), diflucromethylene (-CFz-), oxygen
(-0-), substitutgd nitrogen (-NR°®) and sulphur or oxidlsed sulphur (-S-, -SO-, or —802-).
V' and V2 may both be hydrogen, methoxy or fluorine, or one may be selected from
bromine, chlorine, fluorine, hydroxy, lower alioxy, benzyloxy, phenoxy, acyloxy, azido,
amlno benzylamino and acylamido (Br, Cl, F, OH, O-lower alkyl, OBn, OPh, O-acyl, NH,,
NHBn and NH-acyl) provided that the other is hydrogen, or V' and V2 together may
represent an oxygen atom such that the fragment CV'V2 is a carbonyl group (C=0). V' and
VZ may also be an ethyiene- or propylene-dioxy or -dithio chain (~O(CHz)20-, ~O(CH,);0-,
—8{CH,)28-, —S(CH,)3S-) such that CV'V2is a 1 3—dloxolane, 1,3-dioxane, 1,3-dithiolane or
1,3 dithiane ring.
W is elther an oxygen or a sulphur atom.
X' and X? may either both be hydrogen, or together they may represent an oxygen or
- sulphur atom such that the fragment CX'X? is a carbonyl or thiccarbonyl group (C=0 or
C=8).
Y is either a group —~OR® or a group -NR°R’.
5



DESCRI PTI ON OF THE | NVENTI ON The present Invention conprises 5, July 2004
N-benzyl carbanyl pyrrolidine derivatives defined by general fornula 1. |
AMXx X In this formula, A represents a bicyclic or tricyclic azepine group
according V& B the general fornulae 2-7. 4 5 July Z66&BNYUY 49682 2
1i Ala "%i2 5 3 6 PCI/GBOA /00023 4 7 A", A4, A7 and Al represent divalent
groups selected from net hyl ene (-CH2-), oxygen (-0-) and substituted

i 1 ogens ipeents itfiha ibnufbiof e et ing i st thltigd B GREMNTRE™S .0, o) o
bond, i nTORFFSENS 8 ERIPAGH=CHbsueh Bat geaquotmmzermm (-S-) such that the ring
that | NnCRYWESRINOTE drevadl iRdependentp selbdibPRER RPdrbidh) lowlr BRYIYASUpY Sber A6 Can
represe nattlkﬁoxgrg%ﬂ?:s é%%ﬁalolggns\’\ﬁuoﬁne, %ﬁi%remeAgnd bromine.

R° may be either a hydrogen atom or a lower alkyl group.

R® and R” may each independently be hydrogen atoms or lower alkyl groups, or together

they may constitute a chain of between 3 and 6 methylene groups such that, together with

the nitrogen atom to which they are attached, they form an azetidine, pyrrolidine, piperidine

or perhydroazepine ring.

_RB may be hydrogen or a lower alkyl group.

In the context of the present disclosure, the term “lower alky!” is intended to include straight
chain and branched alkyl groups and cycloalkyl groups of between 1 and 6 carbon atoms.
For example, methyl, ethyl, Isopropy!, ter-butyl, neopenty! and cyclohexy! are all within the
scope of the term lower alkyl. The term “acyi” denotes lower aikyl carbonyl groups such as
acetyl, pivaloyl, cyclopropyicarbony! and the like. Formyl is also considered to be an acyl
group.

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

. For example, compounds containing one or more nitrogen atoms can form addition salts
with mineral and organic acids such as hydrochloric acid, sulphuric acid, phospharic acid,
acelic acid, trifluoroacetic acid, methanesulphonic acid, citric acid and benzole acid.
Compounds containing acldic groups can form salts with bases. Examples of such salts
include the sodium, potassium, calcium, triethylammonium and tetraethylammonium salts.
Furthermore, compounds that have both acidic and basic groups can form internal salts
(zwiterlons).  Insofar as these salts are pharmaceutically acceptable, they are included
within the scope of the invention.

The compounds according to general formula 1 all have at least one stereogenic centre (a
tetrahedral carbon atom bearing four different substituents) and so can exist as opfical
isomers such as enantiomers and diastereomers. Such isomers, and mixtures thereof, are
all intended to be within the scope of the present invention.

in a preferred embodiment of the present invention, A is a group according to general
formula 2. In another preferred embodiment of the present invention, A is a group

6



represents a coval ent bond such that the ring that includes tshﬁ;ﬁ/ez

groups is a pyridine ring. A8 and A 2 represent either -NH “or “a sul phur
atom (-S-). Al6 and Al7 represent divalent groups. Both )/ be net hyl ene
groups (- CHPO4¥B20ne i s a nethyl ene group and the ot hePCT&BAEINAE: ed from
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at om sucembosimentiobthe pragentiovegtianva is 8 geoup actoding toggemapal (o@nﬁlhﬁ V and V2 may

al so be an ethylene- or propylene-dioxy or -dithio chain (-Q CH2)20-,

--O(CHZ ) 30- - -S(CH2) 2S-, -S(CH2)3S-) such that Cviv2 is a 1, 3-di oon ane,
3- di oxiErwother pretered Pfﬂbaﬂ@ebfr(’f the mreseint nvertiens A isga greap H@O&lmmbrgeaﬂ'abxygen

or a sul RRhiila ¥ dfMa nidre Prstered éfﬁbbdﬁhén‘i‘?hs@tbﬂaiﬁ@rd}y gér?ﬁ?. In-‘? %:‘8 er they
may represent an%ralpégen or om_such_t hat the X X2 is a

car bony! @ §FPUPHACE ?19?“%?}6‘8";5““%{3-0”3'0"&18 CHFGH; timﬂ a@d(ﬁjpaf% or a
group - NR6Rylsne robipslul y 2004 WO 01/ 49682 PCTI GBC]/00023 Z represents either
a sul phur atom such that the ring that includes it is a thiophene ring, or
it represents a group -CH=CH, such that the ring is a benzene ring. R1,
R2, R3 aldarmthenprefertedtembodispon daatdf R’ sat ¢ tie dhibrirenoriey cetiyeoroup ane theal Ky

groups, J)tﬁméhycﬁ"%d@hlﬁ b&ﬁﬁ” 5d BNYsd BiSn 'ﬂdﬁ%%ﬂs fluorine, chlorine and

br om ne. e el ydrogen at a |l ower al kyl group.

In another preferred embodiment, one of V! and V2 is a methoxy or benzyloxy group and the
other is hydrogen.

In yet another preferred embodiment, X' and X together represent an oxygen atom and Y is
~NROR'.

Particularly preferred embadiments of the present invention are those that combine two or
more of the above preferred features.

A stili more preferred embodiment of the present invention is a compound according to
general formula 8. '



Re and R7 may each i ndependently be hydrogen atons or |ower egm SH4UPS,
or together they may constitute a chain of between 3 and 6 e 12ene '
groups such that, together with the nitrogen atomto which they are
attached, WRA4PEEmM an azetidine, pyrrolidine, piperidi n@CT&B01/00023

per hydroazepine ring. Re may be hydrogen or a | ower alkyl group. In the
context of the present disclosure, the term |lower alkyl" is Intended to

include straight. chajn ands branched al kyl groups and cycl oal kyl groups of

bet ween " 8‘?&?9 fﬁ@?‘%h' ‘Q@dﬁ%?”dagorareeﬂ% ined abayefar 1. et @e of RS gpd é%yt

tart - but Wdrogemoerite/dtharrisl eithee bitibvine)dr aaiethyd bloupd tRSiiNeithaRa nfelifPgrod of H€ term

| oner al %&kzé{] %’_Q term"acyl" denotes | ower al kyl carbonyl groups such as
prval oyl

acetyl, " cycl opropyl carbonyl and the like. Fornyl is also
considered to be an acyl group. Certain conpounds of general fornula 1 are
capabl e af } Lt td &, . C ds

cont ai ni ﬁ y%ﬁgépgﬁg?r%?é& %@Pg@gﬁp!ﬁ %rrééhggﬁﬁfgfr ﬁ?'{z}g%}i'?ﬁ@ﬂ&)s {ns%ﬁ@ﬁ;{ﬁe m ner al
and orgaﬁ‘%@oﬁ@rﬂ§%‘ﬁéﬁs%”ﬂﬁydrochl oric acid, sulphuric acid, phosphoric
acid, acetic acid, trifluoroacetic acid, nethanesul phonic acid, citric
acid and benzoic acid. Conpounds containing acidic groups can formsalts

w th bases. Exanples qQf alts include the sodium potassium calcium
triethyl amoni um ang aet hyl ammoni um salts. Furthernore, conpounds that
have both aci di c and bC groups can forminternal salts (zw terions).

| nsof ar as these sal Npohar maceutical ly ac glpfcabl e, they are included
within the scope of the inyention. The conpouéés according to general
formula 1 all have at | e@st ™® ‘ &ntre (a tetrahedral carbon
atom bearing four different 30 can exggt as optical

i soners such as enantioner gaa ’ 7 Such isoners, and m xtures
thereof, are all intended to bg withinfihe s operSf the present invention.
in a preferred embodi nent of tH& presentWinygfitindn, A is a group according
to general fornmula 2. In another preferred-e oﬁinent of the present

I nvention, Ais a group

Another preferred embodiment of the present invention is a compound according to general
formula 1 in which V! and V2 are both hydrogen. In a more preferred embodiment, X' and
X2 together are an oxygen atom and Y is NR°R’. More preferred stilt is a compound
according to general formula 9.

H
Re NYN .
b W1 N/R
O ‘Il:i 7
In general formula 8, W', R® and R® are as defined above for 1. One of R® and R’ is
hydrogen and the other is either chlorine or a methyl group.



6 5 July 2004 WO 01/49682 PCT/ GBO /00023 according to genera%JL Qgﬁla 3. In
anot her preferred enbodi nent of the present invention, Ais™a 6
according to general forrmula 4. In another preferred enbodi mrent of the
present i nW&M4#82 A is a group according to general forROT/&B8L0PI3 anot her
preferred enbodinent of the present Invention, Ais a group according to
general fornula 6. In another preferred enbodi nent of the present
I nvention, Ais a group according to general formula 7. In a nore
pr ef er r eBVEHIOER AEsiEITedAi§ & BOrIRAUPE Hrgerding - e Bignesd piormula y9A ga ouiich thee.  a
group acsweredtigniétey i9esekonn, fornula 7 in which Z I's -CH=CH and both A 8 and
Al7 are nethylene groups. In another preferred enbodi nent, one of R and
R2 is chlorine or a nethyl group and the other is hydrogen with both R3
and R4 al so being hydroger. n anot her preferred enbodi nent, one of V' and
V2 is a nethoxy or bA Nyroup and the other is hydrogen. In yet
anot her preferred e ({0 X1 and X2 together represent an oxygen atom
and Y is --NRR7. Pd hprty preferred enbodi ments of the present
invention are those that cénbine two or nore of the above preferred
features. A still nore qé?‘: ssh.enbodi ment_ the present invention is a
conpound according to generd July 2004 WD 01/ 49682
PCT/ GBOL1/ 00023 I n general fg d R6 are 9% defined above for
1. One of RS and Rb is R RS

’ /
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Individual preferred compounds within the present invention include (but are not limited to)
the following:

1-(2-methyl-4-(2,3,4,5-tetrahydro-1-benzazepin-1-ylcarbonyl)benzylcarbamoyi)-L-proline-
N,N-dimethylamide,

(4 R)-4-hydroxy-1-(2-methyl-4-(2,3,4,5-tetrahydro-1-benzazepin-1-ylcarbonyl)benzyl-
carbamoyl)-L-proline-N, N-dimethylamide,

(4R)-1-(3-chloro-4-(2,3,4,5-tetrahydro-1-benzazepin-1-ylcarbonyl)benzylcarbamoyl)-4-
methoxy-L-proline-N,N-dimethylamide,

(4A)-1-(2-chloro-4-(2,3,4,5-tefrahydro-1-benzazepin-1-ylcarbonyl)benzylcarbamoyl)-4-
methoxy-lL-proline-N,N-dimethylamide,

(4R)-4-benzyloxy-1-(2-methyl-4-(2,3,4,5-tetrahydro-1-benzazepin-1-ylcarbonyl)benzyl-
carbamoyl)-L-proline-N,N-dimethylamide,

(4R)-4-methoxy-1-(2-methyl-4-(2,3,4,5-tetrahydro-1-benzazepin-1-ylcarbonyl)benzyl-
carbamoyl)-L-proiine-N, N-dimethylamide,



hydrogen and the other is either chlorine or a nethyl group. 5% 'Iyschd'4t her a
met hyl group or a benzyl group. A yet nore preferred enbodi nent’ TS ‘a
conmpound of general fornula 8A in which the stereochem str)/ i s as shown.
8A Anot her WP ed enbodi nent of the present Inventi onPFYCBUMFund
according to general formula | in which V1 and V2 are both hydrogen. In a
nore preferred enbodi nent, X1 and X2 together are an oxygen atomand Y is
NRR7. Mo ' R 4. N |, formula 9. 9
n gener o For ePYPEEp 48,2 6 RIS RREREON ARSI | Cof - Ra
and Rb i Saroapaylgemingiy. Ndimetyleide s either chlorine or a nethyl group. 8 5
July 2004 WD 01/49682 PCT/ GBO /00023 Even nore preferred is a conpound

accordin enera la 9A i ich the stereochem stry is as shown.
9A R$ NE‘“%%(?)"@Wﬁﬁ(ﬂ%@a&@ﬂ%ﬁ%@%%ﬁ@@d@awplnrﬁ-wcaﬂrh@wab@y@ﬁt i nvention

I ncl ude ¢érbemayl)pd-methoky-iptatinle-N-dinteiigidmdd, owi ng: 1 - (2-net hyl -4-(2, 3,4,
5-tetrahydro- 1- benzazepi n-1 -yl car bonyl ) benzyl car banoyl ) - L- prol i ne-

N, Ndi net hyl am de,

(4R) - 4- h{fdDIxXg=(10,{ RdihydrorpF-pyrroR[231-d( 4)berizodinyapiret0-ylvarmagppimetii-y | car bonyl )

benzyl - benzylcarbamoyl)-4-methoxy-L-proline-N, N-dimethylamide, :

(4R)-1-(2-chloro-4-(10,11-dihydro-5H-pyrrolo[2,1-cj(1,4)benzodiazepin-1 O-ylcarbonyl)-
benzylcarbamoyl)-4-methoxy-L-proline-N, N-dimethylamide, and

(4R)-1-(4-(10,11-dihydro-5H-pyrrolo[2, 1-¢](1,4)benzodiazepin-10-ylcarbonyl)-2-methyl-
benzylcarbamoyl)-4-methoxy-L.~proline-N, N-dimethylthioamide.

The compounds of the present invention can be prepared using methods generally known in
the art. “ The compounds of general formula 1 can be considered fo be composed of fhree
linked fragments (A - C). ‘

The three fragments will generally be prepared sepa'raté[y and then combined at a late
stage in the synthesis. Some instances of the various groups (R' — R*, V!, V2 X!, X2 etc.)
might be incompatible with this assembly and so will require 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, Wiley-Interscience, 1981). Particular groups that may requiré

protection are amines (protected as amides or carbamates), alcohals (protected as esters or
10



car banoyl ) -L-praline-N, N di met hyl am de, ‘f v 2004
(4R)-1-(3-chloro-4-(2,3,45-tetrahydro-I-benzazepin-1-yl ca:ﬂbony egzyl car ba
noyl ) - 4- nethoxy-L-proline-N, N di net hylam de, (4R)-1-(2-chloro

3,4,5-tetr ¥} é - benzazepi n- 1-yl car bonyl ) benzyl car barrﬂ’ﬂrﬁqﬂﬂmmg

met hoxy- L-proline-N, N-dinet hyI am de, _

(4R) - 4- benzyl oxy-1-(2-net hyl -4-(2, 3, 4, 5-tetrahydro- 1- benzazepl n-1

%% ¢ Z‘r Prg?%hﬂapﬁ %ﬁ% %arbﬁ)?ﬁtpggﬁ¥ @'oiject% aklBird Nl "R BIX pgses Gt & discussion, it

3,4,5- tewﬂanﬁafﬁwnedbéhwb@mwtmggnocas@marylnpmarylarem@amanow) L-praline-N, N
di rret hyl am de, 9 5 July 2004 WO 01/49682 PCT/ GBA / 0002g (4:?3 b4 me]t hoxy- |
-(3- 5-tetrahydro-1 -benzazepi n-1-yl carbon enzy
cg?bgerrwlﬂ’ %rabmpgen%. R q?@d&gnémpp £Rmbined acogrdmg toytwo strategies to give the

(4R) - 1- ( Zeropduntie-oft frpul, 1, SintiRs fekyekgfets A M8 BObR fhked to give a fragment
b] azepi n

car banoy Ic?rr%pﬁlg‘{j'?ﬁ){éﬁ% “ﬁ‘?"ﬁ? Hen gorpiged with frrameni & nthg sqeqnd. fragnepts B
1- di hydr erd G pprllnhbob kR give o (régrﬂe)rbe:bwesboadzﬁ@ |thnOwhhchc.artb@wbﬂwbiaemmyl

(ary 1" BoRAREA riEios ity Rl R BT o RRories s Buead gt

0- yl car b&wglvgd i'b@ﬁz??h@%nsb@mgﬂ ﬁagmen’emaWragnmanL mdll e Mhedsamd npichenede, and

N A L e e G S LT AR
co ggo undé& smapls e grcbios ﬁfepﬁﬂﬂﬂe% F‘?‘%‘ﬁ'oﬁ aﬁcwqyn@%ambjerﬂpiasg, ihbtmssilsle feteral |y

known i nthetdeeorar §trate§b@v@lmﬂvdﬁtagéoug%]ﬂﬁ@brefé%m & d secided?®niRRd dgred to

be corrpoa?adrgé)gcas hree |inked fragnments (

Formation of fragment AB

{ L 2O j\
- )\

Here, {A} and {B} represent part structures of the fragments A and B respectively. The
formation of amides by the condensation of carboxylic acids with amines is well known. [n
general, the acid and the amine are mixed in an aprotic solvent such as dichloromethane or
dimethylformamide in the presence of a condensing agent such as a carbodiimide (for
example ‘“water-soluble carbodiimide”, which is N-ethyl-N'-(3-dimethylaminopropyl)-
carbodiimide) or a reactive phosphorus derivative (for example “BOP", which is
{benzotriazol-1-yloxy)tris(dimethylamino)phosphonium hexafiuorophosphate). The reaction
may opticnally be' catalysed by a ftertiary amine such as triethylamine or
4-dimethylaminopyridine.  Alternatively, the carboxylic acld may be converted to a more
reactive derivative such as the acid chloride. Such a derivative can then be reacted with
the amine as described above but without the need for a condensing agent.
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The three fragnments will generally be prepared separately an%th@ﬁﬂxﬁpnbined
at a late stage in the synthesis. Sone instances of the various groups (R
- R4, V', V2, X, X2 etc.) mght be inconpatible with this assenbly and so
will requi MO @M488%se of protecting groups.. The use of BFHGBE¥INZ gr oups
Is well known in the art (see for exanple "Protective G oups In Oganic
Synthesis", T.W Geene, WIley-Interscienhce, 1981). Particul ar groups that
may requ%re gro{ection ére am nes (protected as am des or carbanates),

al cohol s FPIAPRELEAGMeBt Bt ers or 10 5 July 2004 WD 01/ 49682 PCT/ GBOL/ 00023
ethers) and carboxylic acids (protected as esters). For the purposes of
this discussion, It wll be assuned that such protecting,groups as are
necessary are_jn place. The fr&g I$SA B and C cangpe nbiﬂgp accordi ng
to two straté@ke;rNhh gi véethe cofffpounds -ef—fer mul a "1™ e tirst,
fragments A and B are |linked to giffe a fragnent correspondiing to AB, which
s then conbined with fragnent C. In the second, fragnents and C are

| inked to give a fragnment corresponding to BC, which is then conbined with
fragment A. The chemistry Involved in the condensation of fragnent A wth
B, and that involved In the condensation of fragment B wth fragment C,

wll be the sane i chever strategy is followed. W have f{ nd that the
first strategsy is reL @l exi bl e n wor ki ng on smalf scale and for
preparing a selCt i of cdnpoundg. " Neve#t—hsl-ess,{ ]Iq;/i sigl e that the

second strategy wou be advant4§ed@3 for the preparatio f a’sel ected
conpound on a large scale. Formation of fragnment AB (Al ,WfA) H + O[B}
Here, {A} and {B} represent part structures of the fragnents A and B
respectively. The :

Formation of the urea or thiourea bond between fragments B and C can be most easily

achieved by allowing the primary amine corresponding fo fragment B to react with a
derivative of carbonic acid such as phogene (wherein LG above is chlorine) or
carbonyldiimidazole (whereln LG is 1-imidazolyl) to form an intermediate carbamic acid
derivative. ~ When W' is sulphur rather than oxygen, thiophosgene or
thiocarbonyldiimidazole is used. The- reaction is conveniently carried out in an aprotic
solvent such as dichloromethane or dimethylformamide in the presence of a fertiary amine
such as friethylamine or. N,N-diisopropylethylamine.  After allowing sufficient time for the
formation of the intermediate, the secondary amine corresponding to fragment C can be
added to the reaction mixture. It is not necessary to isolate the intermediate carbamate
derivative.

As a variation of this process, it is possible to reverse the order of addition of the amines
corresponding fo fragments B and C, such that the carbamate derivative is formed from the

secondary amine, and the primary amine is added subsequently.

Overal then, the following intermediates are required for the synthesis of the compounds of
the present invention S

12



formati on of am des by the condensation of carboxylic acids \g_}Jw%mnes S
well known. In general, the acid and the am ne are mxed in an - ‘aprotic

sol vent. such as dichl oronmethane or dinethylfornmam de in the presence of a
condensi ngWaf8#4#683uch as a carbodiinide (for exanple "wREEGBEHINH e
carbodiimde", which is N-ethyl-N(3-dinmethylam nopropyl)- carbodiimde) or
a reactive phosphorus derivative (for exanple "BOP', which is

(benzotrjazol Fgfﬁ)ébl%ﬁ{tm ri s(di met hyl am no) phosphoni um hexaf | uor ophosphate) .
The reaction Tmay~optionally be catalysed by a tertiary am ne such as
triethylam ne or, 4;4i methyl am nopyri gi ngs_Al ternatively, t c,@‘i'bgoxyl I C

acid may be, co kit a0 a nore zLe i e%rivatives e fmcid
chloride.@r’z [jvative cangt hn beWegCted with he* am S
descri bed e byt without the f 4 condensi ng 15 July 2004
WO 01/ 49682 PCJY GB01/ 00023 Formati ondof fragment SC LG LG H[B}, , " ~NH2 + Y.
{B}~-N LG {C} H{N} Y + HNL'{C ~~{B} {C 1 WFormation of the urea or

t hi ourea bond between fragnents B and C can be nost easily achieved by
allowing the primary am ne correspondi o fragnent B to react with a
derivative of capbogiic acid such as pﬁ\ogﬁ gs (wherein LG abovg |s chlorine)

|

or carbon | ZOA® (wherein n m dazol yl) ta.f HME H
i nt er medi e| arbayw—g acid deri at[ve. en W is sulgh/\qi}rat er than
oxygen, thi ne or H N

Fused aZepines according to these general formulae can be prepared according to methods
reported in the literature. See for example: Aranapakam st al,, Bioorg. Med. Chem. Lett.
1993, 1733, Artico et al.,, Farmaco. Ed. Scl. 24, 1969, 276; Artico et al., Farmaco. Ed. Sci.
32, 1977, 339, Chakrabarti et al., J. Med. Chem. 23, 1980, 878; Chakrabarii ef al., J. Med.
Chem. 23, 1980, 884; Chakrabarti ef al., J. Med. Chem. 32, 1989, 2573; Chimirri et ai,
Heterocycles 36, 1993, 601; Grunewald et al., J. Med. Chem. 39, 1996, 3539; Klunder et al.,
J. Med. Chem. 35, 1992, 1887; Liegéois et al., J. Med. Chem, 37, 1994, 519; Olagbemiro ot
al,, J. Het. Chem, 19, 1982, 1501; Wright et al,, J. Med. Chem. 23, 1980, 462; Yamamoto st

al, Tet. Lett. 24, 1983, 4711, and International patent application, publication number
W099/06403. '

Some of them are items of commerce.

i) For fragment B

Because the primary amine and the carboxylic acid groups are incompatible, they must be
developed separately and protected. Substituted benzoic acids are well known, and the
carboxylic acid is conveniently protected as its methyl ester. The primary amine can be
elaborated from the corresponding nitrite (by reduction) or the alcohol (by displacement with

13



t hi ocar bonyl di i m dazole is used. The- reaction is convenient I5y uﬁf%ddt&ed out
In an aprotic solvent such as dichl oronet hane or dinet hylforn% e 1n the
presence of a tertiary amne such as triethylam ne or.

NN- di i sopr Bi3A186489| ami ne. After all owi ng sufficient tinePCHGCBONEN02X or nati on
of the internedi ate, the secondary am ne corresponding to fragnment C can be
added to the reaction mxture. It is not necessary to isolate the

i nternedi ate carb rrapﬁ_’ rivative. As a variation of this process, it is
possi bl eat"?}"qg%@ﬂ@’é’ &F‘é othgiestinethadwill derenst on the natire ekthe sabstiieps Rl ng to
fragnment ®B and C, such that the carbamate derivative is formed fromthe
secondary am ne, and the primary am ne is added subsequently. Overall then,
the following internediates are required for the synthesis of the conpounds
of the i} esekerfiagment@on 12 5 July 2004 WO 01/49682 i) For fragnent A N <1
~ PCT/ GB01100023 Fused azepi nes according to these general fornulae can be
prepared according to nethods reporteq (& the literature. See for exanple:

Aranapakam at at, Bioorg. Med. Chem t. 1993, 1733; Artico at at,
Farmaco. Ed. Sci. 24, 1969, 276; Arficoyetal., Farmaco. Ed. Sci. 32, 1977,
339; Chakrabarti eta!., J. Md. Ché , 1980, 878; Chakrabarti at a!., J.

Med. Chem 23, 1980, 884; Chakrabarti\at al., J. Med. Chem 32, 1989,
2573; Chimrri at at., Heterocycle¥? Y1993’ 601; G unewald etal., J.
Med. Chem 39, 1996, 3539; Klunder exh!.,” J. Med. Chem 35, 1992, 1887;
LiegBcis_at al.,,J. Md. Chem 37, 1994, 519; O agbemro at alL, J. Het.
Chem 19F yrfgj@@? degyafives pf thislyns arg prepared agserdingrie the methoddescriiesbin thexnaot o
at literature.  See for example: Dugave et al., Tet. Lett. 39, 1998, 1169; Petrillo ef af,, J. Med.

Chem. 31, 1988, 1148; and Smith et al., J. Med. Chem. 31, 1988, 875.

Proline and hydroxyproline derivatives of defined sterecchemistry are items of commerce
and as such are convenient starting materials,

The present invention further comprises pharmaceutical compositions that include at least
one compound according fo the foregoing description as an active constituent. The
composition may also include a second pharmacological agent such as a spasmolytic or a
potassium channel blocker, these agents being known in the art to ameliorate bladder
dysfunction.  Preferably, the composition includes only one active consfituent. The

. composition will include excipients selected from binding agents, bulking agents,
dispersants, solvents, stabilising agents and the like, such excipients being generally known
in the art.

The excipients used will depend on the intended nature of the formulation, which will, in turn,
~ depend on the infended route of administration. Administration may be oral, transmucosal
{such as sublingual, buccal, intranasal, vaginal and rectal), transdermal or by injection (such
as subcufaneous, intramuscular and intravenous).. Oral administration is generally
prefefred.  For oral administration, the formulation will be a tablet or capsule. Other
formulations Include dry powders, solutions, suspensions, suppositories and the like.

In a further aspect, the present invention is a method of treating or controlling certain human
physiological dysfunctions. This method comprises the administration to the person in need

14



aL, Tet. Lett. 24, 1983, 4711; and International patent appl '5C~E1W _
publication nunber WO99/06403. Sone of themare itens of c;)mmrced 1) For
fragnent B.OH Rs Because the primary am ne and the carboxylic acid groups
are i nconpXtd Bf*&82¢ hey nust be devel oped separately and%&@‘t“@%@@
Substituted benzoic acids are well known, and the carboxylic acid Is
conveniently protected as its methyl ester. The prinary amne can be

h hol (b
i op) ace bty Yoeeiobe, S0 BERS bl o8 o Phafesacalhéet Ghombostion BhEgen
nucl eophpoléyosiﬂpnecms monmduml Iabcmiﬁmmml tlmwfarb@:ir:gauesoaptlﬁn h@@nsa&iﬁél tuents
ot epar ed 2EIGER | '*’e%t SBHouhas act o re¥ideing ot Bhd ¥l gt o gl O °
Qigﬁg[g c%ge%@gohg fa all Cor'éttlona_lémhichﬁevapyggme PUpot Is Bsxontnbmorya‘actan The. I\/Ed

Chem 31gohfRfds &I’s&&hcre.@ég t@i&r&&h(ﬁén &ilthe Blood/BBag ugﬂeﬁm s Ko asq;a%tor Proline
and hydr Imeyj@%[) ves of defjned stereoch stry are 1tens of

commer ce ﬁaga‘éo“ S'H(fe‘i’ﬂdeﬁi’ @Faiﬁqu@“tnﬁft Slepding | disaiders r ease he
i nvent i oondemakérer conprises pharmaceutical conpositions that |nclude at
| east one conpound according to the foregoing description as an active
constituent. The conposition may al so i nclude a second pharnacol ogi cal
agent subha asfeiredEmshodingant, dhe corafition treated Is diabetes insipidus. This is a condition

_caused by an Inabllity of the body to produce and secrete physiologically active vasopressin,
with the result that water re-uptake is greatly reduced and large volumes of urine are
produced.

in another preferred embodiment, the condition treated Is noctumnal enuresis. This is
defined as bladder emptying while the individual is sleeping. It is a condition that mainly
affects children and a number of factors may be involved in its eticlogy.

In another preférred embodiment, the condition treated is nocturia.  This is defined as
production of sufficient urine during the night to require the individual to wake and empty his
{or her) bladder. Agaln, this condifion may be the resuit of a number of factors.

In another preferred embodiment, the condition treated is incontinence. This condition is
characterised, in part, by reduced bladder capacity and control such that involuntary
urination oceurs unless the bladder is emptied frequently. Inconfinence has been divided
into two conditions, stress incontinence and urge incontinence. A number of eticlogical
factors are thought to be involved. Treatment according to the invention Is particularly
useful for delaying the need for bladder emptying (“voiding postponement") in order to allow
the incontinent subject a dry period of a few hours (such as up to four hours). Such voiding
' postponement may also be useful for the non-incontinent population, for example for people
obliged to remain in meetings for extended petiods.

in another preferred embodiment, the condition treated is haemophilia A or von Willebrand's
disease. These are conditions in which Factor VIIl or von Willebrand factor production is
reduced and the individual suffers from prolonged bleeding.
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pot assi um channel bl ocker, these agents being known in the arst ﬁ
anel i orate bl adder dysfunction. Preferably, the conposition | n ué)es only
one active confti tuent. The conposition will include excipients sel ected
from bi ndi ¢ Q4eWt s, bul king agents, dispersants, sol veREYGBRYYRE i sing
agents and the |ike, such excipients being generally knowmn 1in the art. The
exci pients used will depend on the Intended nature of the formulation,

which w | the intende te of admnlstratlon
Al i ot et ptidhed o BRARSE e bRl o el Buns Ay (st
i ntranas §Bﬂta|\mmamalt0 imnlt&aseaﬂ:lea:bagulahﬂwmw Itedd arvd dayredunjeqediiaperafige/blbod as
subcut angRys, intranuscular and intravenous). . Oral admnistration is

generally preferred. For oral administration, the formulation will be a
tabl et or capsule. Qther fornulations include dry powders, solutions,

suspensi qps adﬁlﬂi&lﬁﬁdrﬁ @rm@&rﬁ;ﬁ&lubﬁé? of i gresbﬁt ;ﬁ\/eanBﬁ Wﬁrgeﬁéﬁﬁ)ﬁ be uh@e‘? thé esent

i nvention is. a,net of treatmgl or control 1 Nng-certta
C

physi ol oﬁ?‘ﬁ’i&’f 08959'%‘9?? ond he FRysiCian Wibdeterdiips theeameund cﬁmps;iuqratq b to the
person i admiaisterddiaid tl'iéMbsElQ%éhéﬁQIeQ 1GR3 d%@&ﬂn@%l{:ﬁ@%pr%@l%dh&?at ment

f f f t t
cont ai ns o0 e esARE et o Fof o8 GO0 GElbeSpPAar rleth A fimic dose mighbba  ve
const i t ubeiweeT ﬁé”nganqb(bglnﬁﬂaeacﬁvetammpedmu‘:mrldhy,rtekmawhngiémblét@:rbElQ gt hod of
the Inve eleatd rine
e T OB T 1 5 8 s SRRl LT
product i 8ot of H‘@mBPldﬂﬁdWlﬂ d’@gﬁ@ﬂé@ﬂdo sinpe ooRDIEd rd(mmndtgo Baahare effifidnt imnd von
W I | ebr afiginé %FH@vaenﬁ‘lﬂerapél&ctéb%m%ﬁﬁt@ttﬁ@ stétic Iy I&{?ﬂoﬂg gbrst‘t%gl%% 33‘?§Bet os

undert ak n In, a referre enbodi nent e condition treé
i nsi pi dudaemgphilia;A and vam YYilghsand's diseasq tb@r 2gIpuRihafeaMROENG fmayhkeedoldybe o
produce aighlerSBmﬁetthen’éat&leﬁiﬁ@laﬁb@ielsmsiﬁdubve vasopressin, wth the result
that water re-uptake is greatly reduced and | arge volunes of urine are
The foregoing general description will now be further ilusirated with a number of non-fimiting
examples.
EXAMPLES

Abbreviations,

The following abbreviations have been used.

Ac Acety!

AIBN Azo-bis-(isobutyronitrile)
Bn Benzyl

BOC ~ lert-Butyloxycarbonyl
(BOC);0 Di-tert-butyl dicarbonate
DMF Dimethylformamide

Et Ethyt

EtOAC Ethyl acetate

IPA Isopropanotl

Pr Isopropyl

M.S. Mass spectrometry
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produced. In another preferred enbodi nent, the condition tregtp :;_0'54
nocturnal enuresis. This is defined as bl adder enptying while The
individual is sleeping. It is a condition that mainly affects children and
a nunber oVO%4¢%8?s nay be involved in Its etiology. |n BREGEEYMIeferred
enbodi nent, the condition treated is nocturia. This is defined as
production of sufficient urine during the night to require the individual
to wake @I@d enpty I\ﬁét vl (or her) bladder. -Again, this condition nay be the
result of a nunber 0Of“factors. In another preferred enbodi nent, the
condi t i oNBBr eat ed N-Branmaseedinimigdace. This condition is characterised, in
part, bypte d [ " such that involuntary
urinati o?létb%gﬁ?s %ﬁﬂggg&tﬁi@p’gﬁgﬁeﬁmﬁgggﬁ%éﬁ& frequently. Inconti.nence has
been di vPed intdPhemd conditions, stress incontinence and urge
i nconti ngice. A nughenypf etiological factors are thought to be involved.
Treatnent, according tothe invention Is particularly wuseful for delaying
the need'Hbr bl add%“ag}’%?fy'iaﬁg ("voi di ng postponenent") in order to allow
t he i ncowsomnt suiaeebolablédéafbdimigad of a few hours (such as up to four
hours). Such voiding postponenent nmay al so-be useful for the
non-incontinent popul ation, for exanple for people obliged to remain in
neet i ngsPfeparatiohar titarnpstiatesls. | n anot her preferred enbodi nent, the
condition treated is haenophilia A or von Wl lebrand' s disease. These are
conditions in which Factor VIII or von WIIlebrand factor production Is
reduced Beapenisecarregparidingalo raghient 4 &ndo B werel angezicibllyeagiilalge ot prépaded y 2004
VO 01/ 49§<§>g_rdi_)r@%%gdbﬁﬁ'@a?rdcgdt%@%ﬁﬁéﬁvﬁ{ é&’étéi%‘a nf{isp%gééﬁ‘dﬁx g composi tion
is adm npstered prior to urger?/ I ncludin ental” Surgery 0" I ncrease
t he coagBfagsnisicoregronding lo Faswat B wererepasediasdgleied belowr at i ve bl ood | oss.
The adm nistration of the conpositions of the present invention wll
gener al lE be umder t he

xample A.

4-(ten‘-Butyloy‘ carbonylaminomethyl)-3-chlorobenzoic acid

Os_OH

Cl

NHBOC

A1, Methyl 4-bromomethyl-3-chlorobenzoate

To a solution of methyl 3-chioro4—methylbenzoate (5.0g, 27.1mmel) in carbon tetrachioride
(50ml) were added NBS (5.8g, 32.0mmol) and AIBN (0.442g, 2.70mmol). The mixture was
stirred at reflux for 18h. The mixiure was allowed to cooi to room temperature and then
concentrated in vacuo. The residue was purified by flash chromatography on silica (eluant
EtOAc:pet. ether 0:100 to 5:95); yleld 5.969 (84%). ‘
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control of 'a physician. The physician will determ ne the a

conposition topbg adm ni stered and the dosi ng schedul e, ta?ﬁ‘]g?ﬁyi nog
account the patient's physical condition and the therapeutic goals. For an
adul t di ab®OL/4P683| pi dus patient, a typical dose m ght bECTIBOKRE? 50ny and
g of the active conpound .per day, taken as a single tablet or as up to
four tablets throughout the day. For routes of adm nistration other than

t he oral ound will be reduced, since non-oral
routes té&h ethyll-3-ghjorelenzgicacid i veri ng t her apeuti c agents
into the systemc circulation. For the treatnent of haenophiila A and von

the treat geurUsnensSuler s AN B BRI RS SRR e igs Grets ArromeetRer on i |1
now be fshlﬁw@enaoqaﬂeuf_sqm &xeunplsi Ah (R5gu2b@mmol). ndhelmixiut wgs stimedrat esom A
pootyl AR AR z%@?g%@ta&eﬂgﬁﬂmﬁﬁ hiseBhtehEs BRI 5 bony!
(BOC) ZO Bihef @it the sesprtant; witteisarsialsewenpiterst il ang| Washedwitl enordiethlyhgther. Et OAc
Ethyl acebad @olufih bf & RBRNM waltdrr(106RIPWRIY ladad Solubbiis of RESE,SBLdy 16

23.0mmol) in dioxan (100mi) and sodium hydroxide (1.88g, 46.0mmol) in water (100ml).

The mixture was stirred at room temperature for 18h and then concentrated in vacuo. The

‘aqueous residue was acidified with citric acid and extracted with chloroform/IPA. The

organic layer was washed with water, dried over MgSO,, and concentrated in vacuo to give

a white solid; yield 2.8g (67%).

Example B.
4-Cyano-3-methylhenzoic acid

CN

To a solution of 4-bromo-2-fnethylbenzonitrile (2.0g, 10.2mmol) In THF (100ml) at -78°C
under a nitrogen atmosphere was added dropwise a 2,5M solution of n-buty! lithium (4.48mil,
11.2mmol).  The mixiure was stirred at ~78°C for 1h and then poured onto solid carbon
dioxide (5g) in THF {50ml). The mixture was allowed to warm to room temperature. Water
was added (200ml} and the mixture was extracted with diethyl ether (3 times). The
agueous layer was acidifled by addition of concentrated HCI and extracted with chloroform
(8 times). The combined chloroform extracts were washed with water, dried over MgSO,,
and concentrated /n vacuo to give a white salid; vield 1.2g (73%).
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5 July 2004 WO 01/49682 PCT/ GBOLl/ 00023 Me Met hyl NBS N- Br omasy) C{U m de
pet. ether petroleumether, fraction boiling at 60-80C Ph PhengylCé éu
tart-Butyl THE Tetrahydrofuran WSCDI Water-sol ubl e carbodiim de

Pr epar at i oWOdH/4%68 er nedi at es. Reagents correspondi ng to PEHEGHEWMI0R and C
were comrercially avail able or prepared according to the published
procedures except where detailed in the specific Exanples. Reagents
correspopdin It fragnent B were prepared as detail ed bel ow. Exanple A
4-tent-Bg-lul18——-a €2:carbon | aninometh | -3-chl orobenzoic acid Al. -Met hyl

4- br onomegitiynhe-2-méthglbehssic aéitie To a sol uti on of nethyl

3-chl or o- 4- net hyl benzoate (5Ag, 27.1 mmol) in carbon tetrachloride (50m)
wer e added NBS (5.8g, 32.Omol) and AIBN (O 442g, 2.70mmol). The m xture
was stirred at ref lux for 18h. Te piOHure was allowed to cool to room
tenperature and then concentrated i) vacua. The residue was purified by
flash chromat ography on silica (el uas QAc: pet. ether 0:100 to 5:95);
yield 5.96g (84% . 17 5 July 2004 @ 49682 PCT/ GB01/ 00023 62. 4-tert Bu

to carbon | am noneth | -3-chl orobe d acid To a saturated sol ution of
amoni a in ethanol (170m ) was addethgtet hyl - 4- br ononet hyl - 3-

CN

4-Bromo-3-methylbenzonitrile (2.0g, 10.2mmol) was reacted following the method of
Example B to give a yellow solid which was triturated with hexane and filtered off; yieid
0.96g (59%).

Reagents corresponding to fragments A, B and C were combined to give the specific
Exampies as detailed below.

Example 1.

1 -(2-Methvl-4-(2.3.4.5-tetrahy¢_:lro-1 -benzazepin-i-ylcarbonyl)benzylcarbamoyl)-l -
proline-N., N-dimethylamide

7 i
Ir@«
S

1A, 2-Msthyl-4-{(2 3 4. 5-tetrahydro-1H-benzo[blaze ine)-1-carbonyl-benzonitrile.

To a solution of 2,34,5-tetrahydro-1H-benzobjazepine (0.80g, 5.44mmol) in
dichloromethane (50ml) were added 4-cyanc-3-methylbenzoic acid (0.96g, 5.95mmol),
triethylamine (0.60g, 5.95mmol), 4~(dimethylamino)pyridine (0.73g, 5.95mmol) and WSCDI
(1.24g, 6.48mmol). The mixture was stirred at reflux for 18h, cooled and evaporated in

vacuo. The residue was partitioned between EtOAc and 1M KHSOQ,. The organic layer
19



chl orobenzoate from Exanple Al (5.5g, 20.9mmwol). The mxtures\% i4rred at
room tenperature for 1h and then concentrated in vacua The resi’due was
triturated with diethyl ether and the resultant white crystals were
filtered oPYf3hashed with nore diethyl ether. To a SBEHQBBHO%P this
solid in water (100m ) were added solutions of (BOC)20 (5.0y, 23.0mol) in
di oxan (100m ) and sodi um hydroxi de (1.86g, 46.Omol) in water (100M).

The m xt yr.e N t. t for 18h and,then concentrated
' vacuo o8N 0Bl G SRR, heh Gt o B U RSB T act e
wi t h chl eenseolraied ipvacthe The cgaieimateria) wes warfieddy Hiash vhromatogtaphy odlsiliesl over
MySH4, aggma(ﬁg@m[j’egte%rhﬁ7ngﬁgﬁ 1ifdg ?06@ a white solid; yield 2.8g (67%.

: yl Cl

Exanpl e - Cyano- 3- net enzoi c CN To a sol ution of
4- br ono- 2- net hyl benzonitriie (2.0y, 10.2mmol) In THE (10OM ) at -78C under

a ni t r ogeB. RUAPERREIEHWNISMeRGIBENZdyIR o S5 te@«a%g&é\m%-ﬁd@az@nen- butyl [ithium
(4.48nml, 1. : ). The mxture was stirred at x- or and t hen
poured o OG- carbon dioxide (5g) in THE (50mLl). The m xture was
allowed to warmto roomtenperature. Water was added (200nl) and the

m xture .t Le %EEr 3.tinmes).. T a us |ayer was
aci di fi egﬁygéﬁfgﬁg%u%&ﬁéeﬁwgﬁ% éé}ﬁgéxg&npeea 2@19\%?#?%%8'5 dﬁ/ orm (3
tinmes). ag g Vet ddeadf aonpenirted drydrochlerice acigh $hagminwi § Brwet)emnd 184 ed over
MySO4i ) V ' ' ol W (73%.
18 5 Jul SQ%S"SZ” b Baad), . BiitEagPodk e Buttibd frgith ifie e Jor o
| benzoi co98] tgmeRrature.  The catalyst was removed by filtering through a ‘pad of celite and the

ﬁltrafte was evaporated; yield 1.23g (98%).

1C. 1-(2-Methyl-4-(2,3,4.5-tetrahydro-1-benzazepin-1-vicarbonvidbenzvicarbamovl)-L -
proline-N, N-dimsthylamide

To a solution of the amine of Example 1B (0.10g, 0.302mmol) in DMF (10ml), under a
nitrogen atmosphere, were added N N-diisopropylethylamine (43mg, 0.332mmol) and
carbonyl diimidazole (0.074g, 0.453mmol). The mixfure was stirred at room temperature for
40 minutes. A solution of proline-N,N-dimethylamide (0.107g, 0.756mmo}) in DMF {1mi)
was added. The mixture was stirred at room temperature for a further 16 hr. The solvent
was removed in vacuo and the crude material was purified by flash chromatography on
silica (eluant methanol.dichloromethane 5:95); vield 0.115g (82%).

*H NMR (CDCI5): & 1.35-1.55 (1H, m), 1.74-2.10 (3H, m), 2.41 (3H, s), 2.17-2.35 (1H, m),
2.60-2.82 (2H, m), 2.86 (3H, s), 2.80-3.14 (2H, m), 3.05 (3H, s), 3.26 (1H, 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-
4.88 (1H, m), 4.74-4.81 (1H, m), 4.85-4.98 (1H, m), 6.58 (1H, d, J=7.7Hz), 6.75-6.89 (2H,
m), 6.91-7.06 (3H, m), 7.16 (1H, d, J=6.5Hz), 7.93-8.03 (1H, m) ppm.

M.S.: calc m/e=462.26; found [M+H]'= 463.2
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4- Br ono- 3- net hyl benzonitrile (2.0g, 10.2mmvl) was reacted foII \c(}g 4t he
nmet hod of Exanple B to give a yellow solid which was trlturate Wt

hexane and filtered off; yield 0.96g (59%. Reagents correspondi ng to
fragments XO W48y C were conbined to give the specific PEXGHBINE2%,g
detail ed bel ow Exanple 1. 1- 2-Meth 1.4 2 3 4 5-tetrah dro-1-benzaze in-1-
(carbon | bent |carbamo I -L- proline-N N dinethylamde IA 2-Mth [-4- 2 3
4 5 tetr H benzo b aze ine -1-carbon I -benzonitrile. To a solution
of 2,3, 482 2 'Q“zlhydro 1 H-benzo(b] azepi ne (0.80g, 5 44mml) in

dIChI 1’_:1' __,_Jm.or«‘ 2 B ) A3 AlcD-tBlrany sl: B i X v bd ) 969,

5. 95mMol karbaino i.t%_wﬁg ﬁﬁvﬁﬂhé amﬁfe%m"ml ), 4-(dinet hyI am no) pyridi ne
(0.73g, 5. anc'W:'tDl_‘(‘%gZﬂ@_648mml) The m xture was stirred at
reflux for 18h, cool ed and yated in vacuo. The residue was
partitioned between Et (¥ KHSO4. The organic layer 19 5 July 2004 WO
01/ 49682 PCT/ GB01/ 0002 d wth saturated sodi um bi carbonate
solution and brine, dri'ds &~ MgSO4i and conce ated in vacuo. The
crude material was purified by flash chromat ograpﬁi]‘ron silica (eluant

Et OAc: pet. ether 30:70); yi@Fi 410 0% . |
1- (4- (Am nonet hyl) - 3- net hyl benz ﬁS t tra ydro-| K-benzof b)azepi ne
hydrochl ori de. To a degassed sol .8t obenzazepi ne of Exanple | A
(1.10g, 3.79mmol) in nethanol (50rr1) wer e dded concentrated hydrochloric
acid (0.98mL, 11.3mml) and 10% palladium@n c (0.80g). Hydrogen gas
was bubbl ed through the mixture for 5h at roofhtenperature. The catal yst
was renoved by filtering through a 'pad of celite and the

2A. L-trans-4-Hydroxyproline-N, A-dimethylamide hydrochioride

To a solution of BOC-hydroxyproline (2.99g, 13.89mmol) in dichioromethane (100ml) were
added N,N-dilsopropylethylamine (3.7mi, 21.24mmoal), 4-(dimethylamino)pyridine (1.74qg,
14.24mmol), dimethylamine hydrochloride (1.72g, 21.09mmol) and WSCD! (3.179,
16.68mmol). The mixiure was stirred at room temperature for 30hr.  The mixture was
diluted with dichloromethane (100m!} and washed with 0.3M KHSOQ,, saturated sodium
bicarbonate solution and brine, dried over MgSQ,, and concentrated in vacuo to give a
colourless gum. This crude material was taken up in 4N HCl/dioxan {50ml) and stirred at '
room temperature for 1hr and then concentrated in vacuo. The residue was azeotroped
with toluene and diethy! ether to give a white solid; yield 0.45g (17%).

2B. (4R)-4-Hydroxy-1-(2-methyi-4-(2 3 4,5-tetrahydro-1-benzazepin-1-ylcarbanybenzyl-
carbamovl)-L-proline-N, N-dimethylamide.

The amine of Example 1B (0.10g, 0.302mmol) was reacted with the amine of Exafnple 2A
(0.153mg, 0.785mmol) following the method of Example 1C. The product was purified by
flash chromatography on silica (eluant chtoroform:met_han_ol:acetic acid 95:4:1); yleld 0.95g
(66%).

'H NMR (CDCly): & 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, s), 3.00 (3H, s), 3.40-3.30 (1H, m), 3.45-3.55 (1H, m), 3.65-
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iltrate was evaporated yield 1.239 (98%. IC,

fil

1-(2-Methyl -4 (2 3,4.5-tetrahydro-1-benzazepi n-1-yl carbonyl ) ben Juzyy?oggr banoyl
)-L- prolipe N- di mret hyl ami de To a solution of the am ne of Exanple 1B
(0. 10g, %’6’2‘1’:{#&‘1% in DVF (10n), under a nitrogen at nné’ﬁW&B@”"O\%*re added

NLIN- di | sopr opyl et hyl am ne (43ng, 0.332mmol) and carbonyl diim dazole
(0.074g, 0.453mmm1). The mxture was stirred at roomtenperature for 40

m nut es. i f I ( in DMF
(i) - dSo 3y oot R R AT i e SR 0B £t her
16 hr. THA0-SA0&ritm), S-6.8midtlenn),i6ib5va5UGHamIppme crude nmaterial was
purified by flash chronat ography on silica (eluant
met hanol ; di chl or omet hane 5:95); yield 0.115g (82% .
1.35-1. 58’%1@40%}9'413%@@@”(‘}31*4@2 2.11 (3H s),
2.60-2,82 (2H, m; 2.86 (3H s), 2.90-3.14 (2H, m,
dd, J= 14E9 & 732 , 3.40-3.53 (1 H m, 3.64-3.84 (1 H m, 4.03-4.19
(1Hr’r) & 1-1, m, 4.55- 4.68 (1 H m, 4.74-4.81 (11-1, m,
4.85-4. 9311&( addhhona) exeinids éélﬂ'tbutdh thé=félloliify Talles’ efo BRphdH, using) anafogBds 7. 06
(3H m, éth@) H d, J=6.5Hz), 7.93-8.03 (1 H m ppm MS.: calc
M e=462. 3 ound [N%Fﬂ{- 463.2 20 5 July 2004 WO 01/ 49682 PCT/ GBOI / 00023
Exanmple 2. 4 -4-H drox -1- 2-neth 1-4.2 3 4 5-tetrah dro-I|-benzaze in-1-
(carbon | ben |- carbanoyl)-Lsprgline-N N-dinethvianm de 2A. L-trans-4-H dro
roline-1V N-di neth | am ¢ t(ochl ohi de To a sol uti on of BOC- hydroxyproline
(2.999, 13.89ml) ind ay onet hane (100m ) were added
NN- di i sopr opyl et hyl am né il 21. 24mol ) , 4-(dyfet hyl am no) pyri di ne

1H

iH NMR (CDCI3): 8
2.17-2.35 (1H m,
3.05 (3H, s), 3.26 (1H,

(1.74g9, 14.24mmol), dlnethyla i ne hydr ochl ori de 72g, 21.09mmol) and
WSCDI (3. 17g, o) X
H
N N
v G
Me O
X Y
Example No | R/S V2 X Y [M+H]*
3 S H Ha OMe 436.4
4 A H H. |  OMe 436.2
5 RS OPh o) OH 528.3
6 R/ OPh 0 NMe 555.3
C ) %
ERNE
o \YJ
' II:Jl N
R Al
R? 0o Y
X
ExampleNo | R' | RZ | V! ' X Y [M+H]
7 H | Me | H H 0 OtBu 4925
8 H | Me | H H 0 OH 436.3
9 H | Me | H OH o) OMe 466.0
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16. 68mml ). The m xture was stirred at roomtenperature for %Oj‘uﬁyz
diluted with dichl oronethane (100m ) and washed w t'h
dried over

m xture was
saturated sodi um bicarbonate sol ution and bri ne,

KHSO4,

and concenWVOM4¥82 n vacua to give a
was taken up In 4N HCl/di oxan (50nl) and stirred at
lhr and then concentrated in vacua. The residue was azeotroped wth

Fom

MySOH4,

col ourl ess gum Thi BCEGHBAEM eri al
roomtenperature for

toluene angd-diethyl ether to give a white solid: vield 0 459 (17% . 2B. 14
-4-H dro -]-Exampid Nb-14-R'2 |3RA S-Vbt_re}h W o-| ;bexze | yl- (,CIW"BE”,' ben | -
0. 303myol ) Lume. Phact da B {MBLY Hot e RACeall B 24 NFG {SHLO 0 [r55mol
foll owi ng {he net hod |ofHEtampl ¢ |1 C, EHie prodJctjovvasl Me) f | edrm . f | fash .
Ayl B N ST i A N I
2.05-2,25 {1H, 1, 2.[10H(3HVes), H 2 @CCBCH ( 3HD m)| NRe85 ($47.3s)| 3. 00
g)iﬁ@é%{z gﬁgb@?o&?ﬁ?eﬁ( 15ﬁ,3' 2}5 o, .8 S @3%45\;@(1 H,
m, 4.91 (L H_ 15 J=7 7)), &.15H5.130 (B H, ), O 6.]18Me, 20 483.4, |m,
6.55-6.65 11 Hq4¢n. 6.83-7.5@ [SH M ppm MS g tol guel §=447 £6:]| found
[ MtH] += 4792 FExanptgs—S—iioTThe—addittonar—exarpes——Se¢t—out—-q t he
fol I owi ng Yable¥ werd ditepat®d! ubi ng anbl ogolis Onet 2t | Ex4ft e
NoR/ SV2XY[ M+H] +188HH2C]\{H&4I}Q‘)M9 1 RHH20OVE486. 2 o) NMe, 479.2

19 H Me H OMe O OMe 480.2

20 H Me H H o] OiPr 478.2

21 H Me H OH o OH 452.1

22 H Me H OBn o OiPr 584.2

23 H { Me | H OH 0 OiPr 494.1

24 H Me H .OBn O NMe, 568.2

25 Me | H H H 0 NMe: 463.2

26 H Me H OMe 0] OH 466.2

27 Cl H H H o NMe, 483.1

28 H Et H H 0 NMe» 477.3

29 H Cl H H S NMe, | 489.2

30 H cl H OBn o NMe. 589.2

31 H Cl H OH O NMe, 499.2

32 H | Me | H OFEt O | NMe,| 507.3

33 H Me Br H o NMe, 541.1

34 H Me H Cl 0 OMe 484.1

35 - H Me F F 0 Nie, 499.2

36 H Me H Cl 0 OH 470.9

37 H | Me H Nz .0 NMe, 504.3

38 H Me H Cl 0] NMe, 4972

39 H Me H OtBu 0] NMe, §35.3

40 H Me Cl H 0] NMe.; 497.2

41 H Me H OPh 0] OMs 542.3

42 H Me H F 0] OMe 468.3
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SR/ SCPh0OH528. 3 6R/ SOPhONMEZ555. 3 Exanpl & NoRR2V' V2XY[ MeH| + 5 30 5004
7HVEHHOOX Bu492. 5 8HVEHHOOH436. 3 9HMEHOHOOVE466. 0 22 Exanpl e

NoRLR2VIV2XY! MrHL{ 10HVEHOACONME2521. 0 11HVE=00NMe2477.3 12HVEHOHOOR4SO0. 2
13HVEHOCOCWOHBBNEE 2547, 3 14HVEHOMEONME2493. 5 15HCI HHONVE BGB/GEA1/00023
16HVEHHSNVE2479. 2 17HVEHHONVBEE 477. 2 18HOMEHHONNME2479. 2 19HVEHOMEOOVE480. 2
20HVEHHOG! Pr478. 2 21HVEHOHOOHA52. 1 22HVEHOBNOO Pr584. 2 23HVEHOHOO! Pr 494, 1

24HVEHOBNOMNMB2569. 2 25N HHHONME2463 .2 26HNPHONMPOOHARG 2 27C1 HHHONVE2483. 1
ExampleNo { R* | R? | V V2 X Y [M+HT
43 H Me H F 0] OH 454.4
44 H Me H F O NMe, 481.3
45 H Me H NHBn O NMe, 568.0
46 H Me | OMe OMe O OMe 510.3
47 H Me | OMe OMe 0 OH 496.2
48 ~H Me | OMe OMe 8] NMe, 523.3
9
N N yz
0] x~H
J\Qvﬁwr”
ig 0 x7 ~NMe,
Example No | R? \'a X [M+H]*
49 Cl - H 6] 489.1
50 Me H 18] 469.2
51 Me OH 0] 485,0
52 Cl OMe O 519.3
&3 Me CMe 0 4893
54 Cl OMe S 535.1
N . _._\./2
0 R x=H
H
N\n/N.
Me W & Nue,
ExampleNo| R* | V¢ | W' | X [M+HT
55 H H S O 479.4
56 H OH S O 495.0




28HEt HHONMB2477. 3 29HCI HHSNME2499. 2 30HCI HOBNONME2589. 2 .31H§L@W2499. 2
32HVeHOEt ONMe2507. 3 33HVEBr HONMe2541. 1 34HVBHCI 00Me484. 1 35H 2499. 2
36HVEHO 00H470, 1 37H. MeHN3ONME2504. 3 38HMEHO ONMB2497. 2

39HVeHO: BubiNEZ888 3 40HVEO HONME2497. 2 41HMVEHOPhOOVE 542 PETABENEME D OVR468. 3
5 July 2004 WO 01/49682 PCT/ GBO /00023 Exanpl e NoR R2V' V2XY[ MH ;
43HVEHFOOHA54. 4 44HVEHFONMe2481. 3 45HVEHNHBNONME2568. 0 46HVEOVEOMEOOME510. 3

47HVEOVEOVEOOHA96. P—ABHVESHECEONVE 255 3-~3—Fxarrmi-er-NoREEXE M- H] *
Example No| R® | V2 | W' | X | [M+H]" H
57 H H s S 495.1
58 Me | H 0 o) 477.2
59 H |oBn| s 0 585.2
60 H |oBn| O S 585.0
Aﬁ_ A17
QN yz
0 H
H
N\n,N
R 0
o NMe,
Example No| A™ AT R? V2 [M+H]*
" 61 NEt CH; | Me | OMe 522.4
62 NH CH, | Me | OMe 494.3
63 CH. NiPr | Me | OMe 536.4
64 CH, NH Me | OMe 494.5
65 o) CH, cl | ome 515.2
66 CH(OH) | CH. | Me H 479.2
A V2
S aH
o)
H
Me 0 5 NMe,
Example No A ' [M+H]
JSPRN
67 \ H 518.0
S
N
25



490 H0489. 1 50MeH0469. 2 51MeOH0485. 0 52CI OME0519. 3 53Ne0ve04%9J@
540 OMeS535. 1 Exanpl e NoR3V2W X[ MrH] + 55HHS0479. 4 56HOHS0495
2004 WD 01/.49682 PCT/ GBOI / 00023 Exanpl e NoR3V2W X[ M+H] + 57HHSSA495. 1
58MeH00477 2 B9P¥BnS0585. 2 60HOBNOS585. 0 Exanpl e NoAlBAi ERFGBONANE3,

61NEt CH2MeOME522. 4 62NHCH2MEOVE494. 3 63CH2NI Pr MeOME536. 4 64CH2NHVEOME494. 5
650 CH2Cl OMB515. 2 66CH( OH) CH2MsHA79. 2 Exanpl e NoAVZ[ M+H] +

V2 [M+H]

Example No{ -

“ <I
69 <I \ ) .H 527.0

.

70 LN H 516.1
948
. \ .

R

]

Hy

—C

=
*Q

532.2

—

71 N H 515.0
N
o=
72 @: \ H 514.6
N
H N

N ——
73 <I \ H 513.7
| N
NS
74 )-_—_P H 502.1
N
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671H518.0 s N 25 5 July 2004 WD 01/ 49682 PCT/ GBO1 /00023 Exg}g}‘yezom
NOAV2j McH + H3 N 68~f s H532.2 N ~H3 N 69/ N H527.0 1 N
WO 01/49682 PCT/GB01/00023
Example No \'ad [M+H]*
/
75 Ne /7 H 500.7
: :N
w
76 N \ OH 547.9
S
AN AN
77 — OH 517.6
N
GHy
78 T NN OH 546.3
o
N
N
79 -, H| stz
N
N N=
80 @ N OBn|  619.2
N
R N=
81 @: \ OMe| 5434
. .
NS
82 ):)v OMe 544.3
N
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70N, H616.1 N H3 71N, H515.0 N 720 N~ H594.6 N H N 73/ | 'Ilﬁﬂ@z/&@
74t H502.1 N 26 5 July 2004 WO 01/49682 PCT/ GBO1/ 00023 Exar‘rpF 5[ M+H]*

WO 01/49682 PCT/GB01/00023
Example No A \' [M+H]*
o=\
83 @ \ / |ome| 5402
N
H
N N
84 @f p OMe| 5482
S
N
85 \ OMe 562.1
S
86 p OMe| 5902
3
—"
v
5 3
H
N\[rN
Me
X
Example No \'A \'a X Y [M+H]*
87 H H s NMe, 516.2
88 H OBn 0 NMe, 606.3
89 H OH 0 NMe; 507.3
90 H OMe 0 NMe, 530.3
91 —OGCH,CH,0- o) OMe 545.3
- 92 OMe | OMe o) OMe 547.3
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75N H500.7 N 1H3 76N O#547.9 C(. N 77C O#517.6 N 1H3 ?H3 N @JU@BJOO&
OH546.3 N 79Eul S1111 H517.2 N 80H N OBn619.2 N N'.

WO 01/49682 PCT/GB01/00023
Exampie No V! V2 X Y [M+H]
93 ~OGH,CH,0- o} NMe. 558.3
04 ~SCH,CH,S~ o NMe, 590.2
9
N
N Ve
5 Wi
o)
H
hd
R 0
N
Example No | R? \A Ve X Y [M+H]*
95 Me | H | OH | O NMe, 516.1
96 Me | H H S NMe. 516.2
97" Me| H |OMe]| O NMe; 530.4
93 Me | ~OCH,CH;0- | © OMe 545.3
99 - Me | -OCH,CH.O0- | © OH 531.3
100 Me | —~OCH,CH,0- | © NMe; 558.3
101 c | H H | o NMe, 551.5
102 Me | H |oMe| O NEt, 558.3
103 Me | H |OMe| © O 570.3
104 Me | H | OMe| S NMe. 546.2
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81/ | 1 OW543.4 N ci N~~~

82N Owe544.3 N 27 5 July 2004 V\050J1]{y®g%‘29 ‘
PCT/ GB01/ 00023 Exanpl e NoAVZ2[ MrH * 830 N Ove549.2 1 ~ N H 84l 548. 2

N CH3 N 8\?5\% 01/49682 PCT/GB01/00023
A“’j/j
—
SO
o) ?H
H
N\[rN
R’ O 7 NMe,
Example No | A" R? V2 X | [MEH]
105 0 Me H o} 519.3
106 NMe | Me H o} 532.3
107 NMe | Me OH 0 548.1
108 NMe | Me OBn 0 638.2
109 NMe | Me | OMe 0 562.3
110 0 Me | OMe 0 549.2
11 NMe | Me cl 0 566.2
112 NMe | Me { OMe S 578.2
113 0 cl OMe 0 569.1
114 0 Me [ OMe s 565.2
115 0 Cl OMe S 585.1
116 NH Me | OMe 0 548.2
Example 117.

In Vitro Biological Characterisation

The compounds of the invention are selective agonists at the V. receptor.

In standard

radio-ligand displacement assays, the cornpounds all give K; values below 10uM for the V.

receptor.
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OVe562.1 cc. H3C ":f ON 86s OVe590.2 N Exanpl e NoV' V2XY[ N”?Jgnygzooa;
87HHS NMe2516. 2 88HOBNONME2606. 3 89HOHONME2507. 3 90Hc1veov\uve(2)1/349682
91- OCH2CH2Q: - 00VE545. 3 920MeOMEOOMES47. 3 28 5 July 2004 WD

PCT/ GBO1/ OB% 48 npl e NoWW2XY[ MrHI + 93- OCH2CH20O- ONMe 2558 CF/GB01/00023
94- SCH2CH2S- - ONMe2590. 2 Exanpl e NoR2V' V2XY[ MrHj + 95MeHOHONME2516. 1
96MeHHSNME2516. 2 97- MeHOVEONME2530. 4 .

Example 118.
In Vivo Biological Characterisation

The Brattleboro rat is a recognised mode! for vasopressin deficiency (for a review see FD
Grant, “Genefic models of vasopressin deficiency”, Exp. Physial. 85, 2038-2098S, 2000).
The animals do not secrete vasopressin and consequently produce large volumes of dilute
urine. Compounds of the invention were administered ta Brattieboro rats {0.1-10mg/kg p.o.
in methyicellulose. Urine was collected hourly and volumes were compared with control
animais.  Animals had free access to food and water throughout the experiment.
~Representative results are given in the Table. Results for Desmopressin are given for

comparison.
Compound of Example Dose 1 % Inhibition of urine output
(at 1 hour)

1 Tmg/kg 82

14 1mg/kg 84

52 1mgfkg 90

54 - 1mg/kg 68

85 1mg/kg 63

90 1mglkg 60

101 1mgfkg 74

104 1mgfkg 81

109 1malkg 73

110 1markg 80

112 1mg/kg 75

114 ' 1mg/kg 85

115 1mg/kg 88

0.1mg/kg 37
Desmopressin 1mga/kg 100
10mg/kg ' 100
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98Me- OCH2CH20O- 0OWVE545. 3 99Me- OCH2CH20O- 00H531. 3 100Me- mzmag\@m

101CI HHONMe2551. 5 102MeHOVEONEt 2558. 3 103MeHOWE0570. 3 104Me

M-H] +
29 5 July 2004 WD 01/49682 PCT/ GB01/ 00023 Exanpl e NOAlOF«’ZVZ%M!-OU023

1050MeHO5 1 W OPI4ENe Ve HO532. 3 107WeMeOHO548. 1 108NVeMe OBnBEY!

109WeMeOVe0562. 3 1100MeOVE0549. 2 111WeMeC 0566. 2 112NveMeOVES578. 2
1130C1 OVe0569. 1 1140MeOMVES565. 2 1157CI OMeS585.1 1_11671NHMeOVE0548. 2

Exanmpl e Eldmpleq¥i tro Biological Characterisation

Pharmaceutical composition for tablet

Tablets containing 100mg of the compound of Example 1 as the active agent are prepared
from the following:

Compound of Example 1 200.0g
Com starch 71.0g
Hydroxypropylceliulose 18.0g
Carboxymethylcellulose calcium 13.0g
Magnesium stearate 3.0g
Lactose 195.0g
| Total 500.0g

The materials are biended and then pressed to give 2000 tabiets of 250mg, each containing
100mg of the compound of Example 5.

The foregoing Examples demonstrate that compounds within the scope of the invention are
readily prepared using standard chemical technigues, and that these compounds have the
biological properties that would be expected of V. receptor agonists. In particular, the
compounds are potent antidiuretics in an animal model of vasopressin deficiency. Thus itis
clear that they may be useful in the freatment of human diseases that are currently treatable
with Desmapressin, such as central diabetes insipidus, noctumal enuresis and nocturia,
has further been suggested that antidiuretics such as Desmopressin may be ussful in
certaln fypes of urinary incontinence.  These arguments would also extend to the
compounds of the present invention.

Desmopressin is also used in the treatment of certain coagulation disorders. There is good
evidence to suggest that this action is also mediated through the V, receptor (see for
example JE Kaufmann ef al,, “Vasopressin-induced von Willebrand factor secretion from
endothelial cells involves V. receptors and cAMP”, J. Clin, lnyesf. 106, 107-116, 2000; A
Bernat et al,, “V, receptor antagonism of DDAVP-induced release of hemostasis factors in
conscious dogs”, J. Pharmacol. Exp. Ther. 282, 597-602, 1997), and hence it would be
expected that the compounds of the present invention should be useful pro-coagulants.
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The conpounds of the Invention are selective agonists at the 5V‘,%||);%gfpt or.
In ,standard radio-ligand displacenent assays, the conpounds al’l give Kr
val ues bel ow 10gM for the V2 receptor. 30 5 July 2004 WO 01/ 49682

PCT/ GBOL/ OW®P34¥882npl e 118. In Vivo Biol ogical Charact er PEHGBIHIHe
Brattleboro rat is a recogni sed nodel for vasopressin deficiency (for a
review see FD Grant, "Cenetic nodels of vasopressin deficiency", Exp.
Physiol. 85, 203S-209S, 2000). The aninmals do not secrete vasopressin and
consequent|ly produce | arge volumes of dilute wurine. Compounds of the

i nvent i ofh@eeape Hiiivedresentinention iBfuther dafinedinrtbe BllgWing Ckimg/ kg p.o.  in

nmet hyl cel l ul ose. Wrine was coll ected hourly and vol unes were conpared with
control aninmals. Animals had free access to food and water throughout the
experinment. Representative results are given in the Table. Results for
Desnmopressin are given for conparison. Conpound of Exanpl eDose% | nhi bition
of urine output (at 1 hour) 11ng/kg82 141 ng/ kg84 521 ng/ kg90 541 ng/ kg68
851 ny/ kg63 901 ng/ kg60 1011 ng/ kg74 1041 ngy/ kg8l
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1091 ngy/ kg73 1101 ng/ kg80 1121ng/ kg75 1141 ng/ kg85 1151 ny/ kg%@&% nmg/ kg37
Desnopressinl ng/ kgl00 10ng/ kglO00 31 5 July 2004 WO 01/ 44682 / é)l/ 00023

Exanpl e 119. Pharnmaceutical conposition for tablet Tablets containing 100ny
of the conf@Md%8? Exanple 1 as the active agent are prePQFEEM4PHmM t he
foll owi ng: Conpound of Exanple 1200.0g Corn starch71.08

Hydr oxypr opyl cel | ul osel8. Og Car boxynet hyl cel | ul ose cal ci uni3. Oy Magnesi um
st ear at eg‘&g %aot 0sel95. Oy Total 500. Og The materials are bl ended and then
pressed BY' e 2000 tablets of 250ny, each containing 100ng of the
conpound of Exanple 5. The foregoi ng Exanpl es denonstrate that conpounds

chem cal 1 edtiut o SRR dbbe s 3 e oBEERB sctible SO0

thereof,
\/1\/2
“wr“;é 1
1 e
W XX1 Y ,

A is a bicyclic or tricyclic azepine derivative selected from general formuilae 2 to 7

wherein:

1 ,Pi 3 | - A4 Al} 7 Aﬁ. '
z ~N" A Z \ \ 4 \ /A :
A o @Y
TSR @ & N
2 -3 4
’ A13:l\14
dAﬂ} /AI‘AH dl{l s 10 > AIEAW
[ | |
T I
5 ' 6 7

A, A%, A7 and A" are each independently selected from CH,, O and NR®:
A% A% AP, AT AT 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;
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bi ol ogi cal properties that woul d be expected of V2 receptor %QR{N%(% In
particular, the conpounds are potent antidluretics in an aninal® nodel of
vasopressin deficiency. Thus it is clear that they nay be useful in the
treatment SOHHRBA di seases that are currently treatabl e PCHGBE1/00023
Desnopressin, such as central diabetes insipidus, nocturnal enuresis and
nocturia. It has further been suggested that antidiuretics such as
Desnmopressin nay be useful In certain types of urinary incontinence. These
argunents woyl d also extend to the conpounds of the present Invention.
Desnopr essi ¥ 384 A ‘Rfe gadidndapendraty selegtertivam diH andr¥ai n coagul ati on

di sorders. There is good evidence to suggest that this action is also

medi ated thr h e V2 receptor (s for. exanple JE Kauf mann et at,
"vasopr essi n"8 ?’MEW Gt Pém%éﬁ&%fe%@tﬁé? is{dbaad thaptherdhseleatatrane| i al

cel | s i nvol \GH{OW}, CRRCOB®Y, ancPNRE,CAMP", J. din. Invest. 106, 107-116, 2000;
A Bernat at al., "V2 receptor antagoni sm of DDAVP-induced rel ease of
henostasis factors In conscious dogs", J. Pharmacol. Ex g. Ther. 282,

597- 602, 1997 end ¥harelboticd, Oltle aoFl ol oheof \Ehape & &0 alMe L bBn, aPR oS Bef t he

01740682 POl B0 EnRENESE e MEREIOH, AN S JEideHr e t ner
defined i n t¢CHYSH-OM-OEHDSMs. , 33 5 July 2004 WO 01/ 49682

PCT/ GBOL/ 00023 CLAIMS 1. A conpound according to general forrmula 1, or a

pharmaceutical |y acceptable salt thereof, wherein:
W!'is either O or S;

X' and X* are both H, or together are =0 or =S;
Y is OR® or NR°R';
Zis S or -CH=CH-~,

R, R?, R’ and R* are independently selected from H, lower alkyl, lower alkyloxy, F, Cl
and Br;

R® Is selected from H and lower alky};

R® and R are independently selected from H and lower alkyl, or together are —(CH,)q~;
R®is H or lower alkyl;

n=3, 4, 5 or 6;

p=2or3; and

xis 0, 1or2.

2. A compound according to Clalm 1, or a pharmaceutically acceptable salt thereof,
wherein A is a group according to general formula 2.
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| Ais a bicyclic or tricyclic azepine derivative sel ected fr§\?1]>5}g r al
formulae 2to 726 47 A, A, A and A" are each independent sel ected
fromCH2, 0 and NR8; A2, A3, A9, k', A3, Al4 and A's are each
i ndependen?Q0148¢82ct ed from CH and N; either 9 is a cov@CEEABOKBNE and As
Is 5 or A6 is N=CH and AB Is a coval ent bond; 34 5 July 2004 WO 01/ 49682
A8 and Al2 are each independently selected fromNH and S; PCT/ GBOL/ 00023
Al6 and A" are both CH2, or one of Al6 and Al7 is CH2 and tBe ﬁt Eergivz

| ected from CH , CF2, 0, SON, and NR6, V1 and V2 are bot , or
ls:,e or on 'of‘L‘:n %mﬁéfgﬁﬁq@"@,c@%",- otppharmpeeutically @greptable salidheredf, Na, NH2,

NHBn or NH- aghdreinAds & hupbsdrdihGtotdendral frmudg. V2 together are =0,
-S(CH2),,S-- or -QCH2),,0; W is either 0 or S; X1 and X2 are both H, or

together are =0 or =S; Y is OR6 or NR6GR; Zis S or -CH=CH; Rl, R2, RO
and R4 arde iAdepmnudd acdopdisglodidiedi, br @ pharinatautieally acéepiabld eiakeradiky! oxy, F,

G and Bri g aSEh S&hﬁ%édi‘ﬁ%@g%ﬂ&al Blia # kY1

5. A compound according to Claim 1, or a pharmaceutically acceptable salt thereof,
wherein A is a group according o general formula 5.

6. A compound according to Claim 1, or a pharmaceutically acceptable salt thereof,
wherein A Is a group according to general formula 6.

7. A compound according to Claim 1, or a pharmaceutically acceptable salt thereof,
wherein A is a group according to general formula 7.

8. A compound according to Claim 1 or Clalm 7, or a phammaceutically acceptable salt
thereof, wherein A is a group according to general formula 7, Z is ~CH=CH- and baoth
A and AV are ~CHa-.

9. A compound according to any of Claims 1 to 8, or a pharmaceutically acceptable salt
therecf, wherein one of R' and R?is Cl or Me and the other is H, and both R® and R* are

H.

10. A compound according to any of Claims 1 to 9, or a pharmaceutically acceptable salt
thereof, wherein one of V' and V2 is OMe or OBn and the other is H.

1. A compound according to any of Claims 1 to 10, or a pharmaceutically acceptable salt
thereof, wherein X' and X2 together are =0 and Y is NR°R’,

12. A compound according to any of Claims 1 or 7 to 11, or a pharmaceutically acceptable
salt thereof, which is

36



R6 and R are independently selected fromH and | ower al kyI, @Ju%ﬁmt her
are -(CH2)n-; R8 is Hor lower alkyl; n=3, 4, 5 or 6; p=2 ; and  Xxis
0, 1 or2. 2. A conpound according to d ai m 1, or a pharmaceutically

accept abl eW&MNHBher eof , wherein A is a group accordi ngPEHGREHMIE f or nul a
2. 35 5 July 2004 WO 01/ 49682 PCT/ GBOL1/ 00023 3. A conpound according to
Claiml, or a pharmaceutically acceptable salt thereof, wherein Ais a
group according to general fornmula 3. 4. A conpound according to daiml,
or a pharmaceutically acceptap alt thereof, wherein AIls a group
according to general forph 4. 5. )A conpound according to Cdaiml, or a
phar maceuti cal | y accept.al : i i
to general fornmula 5. 6. AROnmpYund according to A&[imel, or a
pharmaceutical |y acceptabl e sali ,  Wwherein is a group according
to general formula 6. 7. A cddpounfl asgording t aiml, or a

i ergin | s a group according
to general fornmula 7. 8. A conpg#¥nd aiml or Claim7, or a
pharmaceutically acceptable salt t ein A iR®a group according
to general formula 7, Z is - CH=CH é?nd both W 6 NA17 are -CH2-. 9. A
conpound accordi ng to any of Clains | to 8, or Ophar ceutically
acceptable salt thereof, wherein one of RL and R2 is'Cl or Me and the
other is H whatkiboth R3 and Ra are H.

| W' is either O or S;
one of R® and RP is Ci or methyl and the other is H;
R® is methyl or benzyl;

R®and R’ are independently selected from H and lower a!kyl, or together are ~(CHa)p-;
and

nis3,4,50r6.
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10. A compound according to any of Clainms 1 to 9, or a pharr%% Iy
acceptabl e salt thereof wherein one of V and V2 is Ow or n and the
other is H_ 11, corrpound according to any of Clainms 1 to 10, or

phar rraceutW@eﬂ”i“?ﬁs%lccept able salt thereof, wherein X1 anHC'F@BP’é@&Pher are
=0 and Y is NR3R7. 12. A conpound according to any of Clains 1 or 7 to 11,
or a pharmaceutically acceptable salt thereof, V\/ni ch Is 36 5 July 2004 V\D

01/ 49682 @GBOL/ 00023 wher L |s elth S; one Wand Rb is C
or 1ot by 1o RPATIREUE RprAtg thany of Glimseh ch 70 56, & arppiacRiicahieas e

I ndependent Isglt thefeaf; rtthfis om H and | ower al kyl, or together are --(CH2)r, -;
and nis 3, 4, 5or 6. 37 5 July 2004 WO 01/ 49682 PCT/ GBO /00023 13. A

conmpound according to any of Clainms | or 7 to 12, or a pharmaceutically
acceptable salt thereof, whi C p-R b wherein

O
§

‘wherein
W'is either O or S;
one of R and RP is Cl or methyl and the other is H;
R*® is methy} or benzyl; and

R® and R” are independently selected from H and lower alkyl, or togsther are ~(CHz)y—;
and

nis3,4,50r8,

14. A compound according to any of Claims 1 to 9, or a pharmaceutically acceptable salt
thereof, wherein V' and V2 are both H,

15. A compound according to Claim 14, or a pharmaceutically acceptable salt thereof,
wherein X' and X? together are =0 and Y is NR°R’.
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WL Is either O or S; one of Wand Ro Is O or nethyl and the Q,?_,sz
is methyl or benzyl; and R$ and R7 are independently sel ect eg omH and

| ower al kyl , or toget her are --(CH2),--; and nls3,4,50r0. 14. A conpound
accordi ng MO UHISAf Cains | to 9, or a pharmaceutical | yPEEGBIVURI% sal t

t hereof, wherein V1 and V2 are both H 15, A conpound according to Claim
14, or a pharmaceutically accept abl e salt thereof, V\/nerei n X and X2

t oget her sar 2 PCT/ 1/ 00023
16. A congoﬁ“hﬁ"af?éﬂd 5‘3&”?‘1“]'\@% Ny © P@ %SJM tﬁ%?@g'i 8513 ir?aﬁ”t%g or a
phar maceut i caépﬂ*atabi%&al@b@l’ﬁbﬂwh@?aISt t hereof, which is V\/ner ein W is either 0
or S; one of Ra and Ro is O or nethyl and the other is H R$ and R7 are

i ndependently selected fromH and | ower al kyl, or together are (CH2) ; and
nis 3,4, 5or 6. 39 5 July 2 01/ 49682 PCTI GBA /00023 17. A conpound
according to any of C ai or 7 %0 9 or 14 to 16, or a pharmaceutically

0
H
a
" R T?

.-Z
:U-.e

“whereln
W'is either O or S;
one of R® and R® is Cl or methyl and the other is H;

R® and R are independently selected from H and lower alkyl, or together are —(CHa),-;
and

nis3,4,50r6.
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acceptable salt thereof, which is fR6 N R7 wherein W Is ei tﬂ@;zd&or S,
one of Re and Ro is O or nethyl and the other is H Rs and

independenwéy %g ected fromH and | ower al kyl, or together _are é 2) n

and ni s3, 47551878215 A conpound according to any preced®h OB ch is
selected from 1-(2-nmethyl-4-(2,3,4,5

t et rahydr o- 1- benzazepi n- 1-yl car bonyl ) benzyl carbanoyl )-L- proline-N, Nd

i met hyl arri7d6A n&a&&bﬁj&@% ahY okl ﬂ}flrtég(o?pr 0 %n%r kﬁﬁ%@% '?'ﬁ'% am de,

- benzazepi n car on @) enzy anoyl|
(4R -1 (3 lee(t eaf, ‘!‘Jb'f"étsr ahydro I
- benzazepi n-1-yl car bonyl ) benzy)ear banoyl ) -4- net hoxy-L-proline-N, N
di et hyl am de,
(4R)-1-(2-chloro-4-(2, 3,1
amoyl ) - 4- et hoxy-L-proli
PCT/ GB01/ 00023
(4R) - 4-benzyi oxy- | - (2- met hyl - 4
i ) benzyl - carbanoyl)-L proli r% N,
(2-nmethyl-4-(2,3. 4, 5- tetrahydra
car banoyl )-L-proline-N, N dinetRyl a de

ydr o- 1- benzazepi n- 1-yl car bonyl ) benzyl carb
di net hyl ami de, 40 5 July 2004 WD 01/ 49682

5 t et rahydr g- 1- benzazepi n- 1-yi car bony
thy m d 4R) - 4- met hoxy- |
p| rwl- car bonyI ) benzyl -

N

\

R7
wherein

W'is elther Q or S;

one of R* and R" is Cl or methyl and the other is H;

R® and R’ are independently selected from H and lower alkyl, or fogether are —(CH,),—;
and

nis 3,4, 5o0r86.
18. A compound according to any preceding Claim which is selected from

1-(2-methyl-4-(2,3,4.5-tetrahydro-1—benzazepin-'i-.ylcarbonyl)benzylcarbamoyl}-L—
proline-N, N-dimethylamide,

(4R)-4-hydroxy-1-(2-methyl-4-(2,3,4,5-tefrahydro-1-benzazepin-1 -ylcarbonyl)benzyl-
carbamoyi)-L-proline-N, N-dimethylamide,

(4R)-1-(3-chloro-4-(2,3,4,5-tetrahydro-1 -benzazepin-1-ylcarbonyl)benzylcarbamoyl)-4-
methoxy-L-proline-N, N-dimethylamide,

(4H)-1-(2-ch!oro-4—-(2,3,4,5-tetrahydro-1-benzazepin-1-y!carbonyl)benzylcarbamoyl)—4—
methoxy-L-proline-N, N-dimethylamide,
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(4R) - 4- met hoxy- |

-(3-methyl -4-(2, 3, 4,5-tetrahydro-| -benzazepi n-1-yl carbonyl )b en;y
car banoyl ) - ‘ﬁ I|ne N, N-dinethylam de, (4R)-1-(2-chloro-4- 516 7,8-tetra
hydr o- 4H t Ri‘e é? %822_bj azepi n- 4- yl car bonyl ) benzyl - PCT/GB01/00023

car banoyl ) - 4- et hoxy- L- proline-N, N-dinmethytam de,

(4R)-1-(4-(10, 11-di hydro-5H pynol o[ 2, 1-c] (1, 4) benzodi azepi n- 10-yi

car bonyl ) - 2- net hyl - benzyl car banoyl ) - 4- met hoxy- L- prol i ne- N,

N-di net hyl ar@ﬂ&_b xy-1-(2sme (2,3,4 1 . l

(4R) - 1- ( 2- chi O S8 T-BMRIYH- &R g -renzrzaping wisaonyibeant- n- |

0-yl car bonylqﬁbﬂﬂmﬂ%melmbdﬁﬂydimemylmhexy- L-proline-N, N-di met hyl am de, and
(4R)-1-(4-(10,1 1-di hydro-5 Hpyrrolo[2, 1-c] (1, 4) benzodi azepi n-1

0-yl car bonylrgi 2- met hyl -

benzyl car barf{)- ﬁmmﬁdﬁwﬁﬁmfbﬂtﬂ BA&-tRtrabydui-rbenwpredin-tyicadenyllbeazyl-

phar maceutlccg}gaynog.?_gé%ﬁglﬂmhéth%g}ﬁﬁgof 19. A use for a conpound
according to any 0 al s to 1 or a pharmaceutically acceptable salt
thereof, which is as a conmponent of a pharmaceutical conposition. 20. A use
for a conpoyss)-aewiosty-Nq3netiny-(28,48 Birdfydio-1-8erkdz ically
accept abl e ;(al ?[ th rog%f"q g@p&tﬂ (R arfﬁﬁjerapeut | ce@géﬁica?gbﬂfﬁﬁgmreat ment
of noct urnal®® é‘ RIolinge meff VI ¥BFSuria resulting fromcentral . di abetes

i nsi pidus, urinary incontinence and bl eeding disorders. 21. A

har maceut i sel e ted from
(F:)orrpounds qaﬁ)?%ﬁmceu@ﬁtw*e% Qﬁcepﬁéﬂg%ﬁigﬁﬁe@ﬂﬁo\@ ﬁﬂy of C ains
1to 18. 41 ogrbﬁmoyl hoxy-L-profinsaiV Medimethilemidec onposi t i on: accordl ng to daim
21, for the treatment or control of one or rmre of pol yuria, nocturnal
enuresi s, gb 8@ central diabetes insipidus, bleeding disorders, and
urinary i nccf +irkerk@.11 shydye- W&V%@gﬂtq(éépb%é?ﬁﬁ?gpmﬂ@rﬁ a%fb@?YBr%@eﬁTMl-Cl ai m
22, wher ei n Hehgyléariemiaviatmethoxy--pofie/NiNGiRRthRamee results in voiding

post ponenent .

004

(4R)-1-(2-chioro-4-(10,11-Dihydro-5H-pyrrolo[2,1-cj(1,4)benzodiazepin-10-yicarbony!)-
benzylcarbamoyl)-4-methoxy-L-proline-N, N-dimethylamide, and

(4R)-1-(4-(10,11-dthydro-5H-pyrrolof2,1-c}(1 4)benzodiazep|n-10—ylcarbonyi)—2—methyl~
benzy!carbamoyl)-4-methoxy-L-prohne-N N-dimethyithioamide

or a pharmaceutically acceptable salt thereof.

19. A use for a compound according to any of Claims 1 to 18, or a pharmaceutically
acceptable salt thereof, which is as a component of a pharmaceutical composition.

20. A use for a compound according to any of Claims 1 to 18, or a pharmaceutically
accepiable salt thereof, which is as a therapeutic agent for the treatment of nocturnal
enuresls, nocturla, polyuria resulting from central diabetes insipidus, urinary
incontinence and bleeding disorders.

21. A pharmaceutical composition which contains active agent selected from compounds
and pharmaceutically acceptable salts according to any of Claims 1 to 18.
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22.

23.

5 July 2004

A pharmaceutical composition according to Claim 21, for the treatment or control
of one or more of polyuria, nocturnal enuresis, nocturia, central diabetes
insipidus, bleeding disorders, and urinary incontinence.

A pharmaceutical composition according to Claim 22, wherein the treatment of
urinary incontinence results in voiding postponement.
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