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CONDENSED AZEPINES AS VASOPRESSIN AGONISTS

FIELD OF INVENTION

The present invention relates to a class of novel chemical entities which act as agonists of
the peptide hormone vasopressin. They reduce urine output from the kidneys and so are
useful In the freatment of certaln human diseases characterised by po-lyuria. They are also
usefut in the control of urinary incontinence and bleeding disorders.

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, recebtor and activate it in the same way as vasopressiﬁ 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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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 present invention provides compounds with improved solubility and
bioavailability.
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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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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;
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‘The invention may further comprise pharmaceuticat 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.
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In this formula, A represents a bicyclic or fricyclic azepine group according to one of the
general formulae 2-7.
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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,
ami'no, 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 V? 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-,
—S(CH,)>8-, —S{CH.)sS-) such that CV'V? is a 1,3-dioxolane, 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
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R® may be either a hydrogen atom or a lower alky! group.
R® and R’ may each independently be hydrogen atoms or jower 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.
R® may be hydrogen or a fower 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
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chlorine, fluori X benzyl oxy, Toxy,
azi d OI’ 4 group accorSi’ng Qcy genergl formu\i\BT in wh h).LZ Is —CH= %H- a¥1d both A and A&%re y
methylene groups,

In another preferred embodiment, one of R! and R? Is chiorine or a methyl group and the
- otheris hydragen, with both R® and R* also being hydrogen.

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 embodiments 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. '
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-S(CHZ) 3S-) such that CV1V2 is a 1, 3-dioxol ane, 1,3-dioxane, 1,3-dithiolane
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al kyl oxy$ éf@&%ﬂ’&tﬁﬂsﬁﬁéhw ogens fluorine, chlorine and brom ne. Ra may be
ei ther a hydrogen atomor a |lower alkyl group. Re and R7 may each

i ndependently be hydrogen atons or |ower al kyl groups, or together they
may constitute a chaip of een 3 and 6 nethyl ene groups such that,
together with the p omto which they are attached, they form an
azetidine, pyrrolidi { di or perhydroazepine ring. Re may be
hydrogen or a | ower "ak In the cont e>gé —pe the present disclosure,
the term |lower alkyl" is Jntended to includesStraight chain and branched
al kyl groups and cycl oal ®Y 5 of bet | and 6 carbon atons. For
exanpl e, nmethyl, ethyl, |soprip ' tarkl-bu yl, ) neopent yga and cycl ohexyl are
all wthin the R®

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.
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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.
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with mneral and organic acids such as hydrochloric acid, sul phuric acid,
phosphoric acid, acetic acid, trifluoroacetic acid, mnethanesul phonic acid,
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conpounds that have both acidic and basic groups can forminternal salts
(zwW terions). Insofar a rege salts are pharmaceutically acceptable, they
are included wthin 8 of the invention. The conpounds according to
general fornula 1 a | east one stereogenic centre (a tetrahedra
carbon at om beari ng dpFferent substituents) and so can exi st as
optical isoners such as efantioners and di astereoners. Such isonmers, and
m xtures thereof, are MNoLeded to be within the scope of the present
invention. in a preferre ent of the present invention, Ais a group
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present Invention, Ais a BrOUt 6 5 Jul \jif 2004 WO Q4&/ 49682 PCT/ GBA / 00023
according to general formula 3.gFIn anotigr p #red enbodi ment of the
present invention, A is a group according @0 g@neral formula 4. In another
preferred enbodi nent of the present invention, Ris a group according to
general fornmula 5. In another preferred enbodinment of the present

I nvention, Ais a group according to general formula 6. In another

pr ef er r ebhdigidbaldirefeméd cdmpiduadpwitisie tite presepn nivention Andiiiedbdlr 06 PoBIRIRHAbNY t O
gener al mgﬁ@gﬁhﬁ'7' In a nore preferred enbodinent, Ais a

t et rahydro-1-befizazepi n-1-yl group, i.e.

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,



a group according to general formula 7 in which Z Is -CH:CH-éyngﬂhh A 8
and Al7 are nethylene groups. In another preferred enbodi nent’, ’one of R
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and V2 is a nethoxy or benzyloxy group and the other is hydrogen. In yet
anot her preferred enbodi nent, X1 and X2 together represent an oxygen atom

and Y is - | I r e 46 L e nt, resent
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f eat ur es carpamey)-t-pioiesNdf-dimefyiamidenbodi nent of the present invention is a

conpound according to general formula B. 8 7 5 July 2004 WO 01/ 49682

PCT/ GBOL/, 2 |, formyl a W. R5 and R6 are as defined above for
1. One ofﬂ%'é’r?hBﬁgﬁé}'ﬁi}ﬁq@g&?ﬂ%@@H@%@Weﬁp’"r"gyléﬁrpmﬂ)b%ﬂﬂ%ri ne- or a

met hyl gearbgmoy-4-methokhbpratingvel Mdimetiviamide)r a benzyl group. A yet nore
preferred enbodinent is a conpound of general fornula 8A in which the

stereochem stry is as shown. 8A Another preferred enbodi nent of the present
| nvent i offtid-(E-(¢®pdibydic-Gtenyrrdioj2yl-cli 4)berendiazepinat 0nidlcarbonyl2- ikttt V1 and V2

are bot hpydi888Ravil-nHIRE. _pp(m ! ﬁ%ﬂ nt, XL and X2 together are
an oxygen%om angyi/ F%mg I %ZJ’E‘?@’? erre Hé;fi Il is a conmpound according
to general formula 9. 9

(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



in general fornmula 9, W, R6 and R6 are as defined above for %of Ra
and Rb is hydrogen and the other is either chlorine or a net yL1 group. 8 5
July 2004 WO 01/49682 PCT/ GBO /00023 Even nore preferred is a conpound
according Y@ Y&ABtal formula 9A in which the stereochenPSHGRIVA0Z, shown.
9A R$ N~ R7 Individual preferred conmpounds within the present invention

I ncl ude (but are not limted to) the followng: 1 -(2-nethyl-4-(2, 3,4,

S-tetr ah)é@\%%‘) %a@ ROHERAAL aBmY 1HbERER %Q%Qe%?nzlyér% B%Bé’ ) ot'eriB rdPslciiJsrélo_n it

N, Ndi et h

(4R) - 4- hwlrhﬂ@ﬁsvmectthﬁbmmpmteqhag gronpsas e natspday-are betacazepi n- 1- yl car bonyl )
benzyl - car bam)yl )-L-praline-N, N di net Ihylbam de, I o b I o

4R) - 1- l.oro-4-(2 3, 45- tetrahydro - benzazepi n- 1-yl car bony enzyl car ba
(m)yl)) 4( R (RgmpDis. éy BIgndeCnean be rﬁémwarﬁce@dmgm)b@ sipategiesotp give (the

3, 4, 5- t ecorapouttie-of foreRZAZ e the Hirsy,| FaRiRARYA )R8 7 ¥eCHKBA W Yk -FHragment
nmet hoxy Ir,'o

(ary 4 b SRRl Al vl then B8ERad wits egragry G olnithe sesondclaapments B

yl car bonyphd lﬁ‘eamylinked:m lpiversy fragrhent reatrespondindds BE, hichnis dRen Cdmbined with
? 445rr:a;?r r%ﬁerér o- | enzzlranz’sg'g IRVqlved [E QDOWF?S@&Q?T frag;ggrﬁMi;h)B E"?)Fr%ﬂtl ne- N, N

di met hyl gwplugd inothg cgnqignsgﬁmmof fragment B with fragment C, will be the same whichever
strategy is followed. We have found that the first strategy is more flexible when working on
a small scale and for preparing a selection of compounds. * Nevertheless, it is possible that
the second strategy would be advantageous for the preparation of a selected compound on
a large scale.

Formation of fragment AB

{ }~ ,{A} 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.

11



WO 01/ 49682 PCT/ GBO /00023 (4R) - 4- et hoxy-| 5 July 2004
-(3-nmethyl-4-(2, 3,4,5-tetrahydro-1 -benzazepin-1-yl carbonyl )benz‘ﬁ-

car banoyl ) - L- prol i ne- N, N-di net hyl am de,

(4R) - 1- (2- M BHHB2- (5, 6, 7, 8-t et rahydro-4H-t hi eno[ 3, 2 PCT/GB01/00623

b] azepi n- 4-yl car bonyl ) benzyl -

car banoyl ) - 4- met hoxy- L- prof i ne- N, N-di net hyl am de, (4R)-1-(4-(10,1

1-di hydrq-5H-pyrrol o[ 2, 1-c] (1, 4) benzodi azepi n- 10-yl carbonyl} 2-nethyl -
benzyl ca%ﬁ%&g?{f@gﬁgﬂh‘é&‘y L- prof i ne- N, N- di net hyl ani de,
(4R)-1-(2-chloro-4-(10, 11-di hydro-5H pyrrol o[ 2, 1-c] (1, 4) benzodi azepi n- |
0-yl carbonyl ) - benzyl car banoyl z_-4- nmet hoxy L-proline-N, N-dgi net hyl am de, and
(4R) - 1- (4- (10, 11- di hydr o- 5H pyt®aq| ofl& 1- c] (1, 4) benzqgi azqpi n- i@yl carbonyl)
2-net hyl - be B moyH) - 4- net hixy- L- pr-olisae- N, N- gl 1?e't’hy | 0am de. The
conmpounds of the present inventiow!can be prepared using hods generally
known in the art. The conpounds of general formula | can considered to
be conposed of three Ilinked fragnents (A - C. 1 The three fragnents w ||
generally be prepared separately and then conbined at a late stage in the
synt hesis. Sone instances of the various groups (R - R4, V', V2, X, X2
etc.) mght be ipconpatible with this assenbly and so wl lycsequire the use
of protectingByrobRs. .LGgThe use df’} pr ot ecti ng grog&s | ${ wel i “known in the
art (see for exdnpl (" Protdctive Y OUPS +h—k gani Ns"o T. W
Greene, Wl ey-Interggi ence, 19847. {Barticul ar groups that y fequire
protection are anines (protected as anides or carbanmates)W al cohol s
(protected as esters or 10 5 July 2004 WO 01/49682 PCT/ GBOL/ 00023 et hers)
and carboxylic acids (protected as ‘esters). For the purposes of this

di scussi bermafien ofnife| uree op daumed borbbetwesrhiragnadits Bi avgl Qroamte MbstagzRily
hecessar Xctﬁév@d!ﬁgsalogﬁg Eh-eghﬁrﬁréél‘?gémﬂé Tofrespan@Rg & FdMheRE BCRRIREGHRCC O di Ng

to two strategi
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



conmpounds of formula 1. In the first, fragments A and B are léfﬂ}ygo&o gi ve
a fragnent corresponding to AB, which Is then conbined with nent C. In
t he second, fragrrents B and C are linked to give a fragment correspondl ng
to BC, whi W®44%8hen conmbined with fragment' A The chenPSTIGBOIMYH ved in

t he condensation of fragnent A with B, and that involved In the
condensation of fragnent B with fragnent C, will be the same whi chever
strategy S figdrlﬁ%ﬁfﬁgntﬁ\v\é have found that the first strategy is nore

f 1 exi bl e when workKing on a small scale and for preparing a sel ection of

conpounds. "' Neve{tﬁess It I's possi l4‘)l eA t he second spt\-,r atﬁgy woul d be
advant ageOL%s ~K\HeSRF epar atlonz f ed conpoungk atje scal e.
Formati on l rag AB (A, |H + Here { A} an { B} resent
part struc t e fragrrents spectlvely rmati on of
am des by the ndensatlon of carbo I|c acids with am nesh s well known.

In general, the acid and the amine are nixed in an aprotic solvent.such as
di chl oronet hane or dinmethylformam de in the presence of a condensi ng agent
such as a carbodiimde (for exanple % r-sol ubl e carbodiimde", which is
N-et hyl - N- (3-di n,%t h),(11am nopr opyl ) - ﬁ‘bodwm de) or a reactﬁwe phosphor us

derivative % " BOP", an h z 17

(benzotri oI 1-yl tr| s(di met yI m no) phosphoni um | uorpphosphate) .
The reacti optionally be d by a tertiar e/such as
triethylamne 4- di met hyl am nopyr ﬁr ne. Alternatively, e carboxylic

acid may be converted to a nore reactive derivative such as the acid
chl or i deFustd@zepinabeaccomding tethesegereea fdvaulae aan belprphirfad at:bm*diﬁgﬁd”iﬁet&&ds

descr i DeeARQY R Bl lieliilOUsed RF oRSififle: Bindbak 47 B2, EldorBIfRA. crishn. Let! ¥ 2004

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
WO099/06403. |

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



Formation of fragment SC LG LG {B},,'~NH2 + Y. {B}~N LG {C} Y +
HNL'{C ~~ {B} {C 1 WFornmation of the urea or thiourea boné;h‘ﬁye'\%%%
fragnents B and C can be nost easily achieved by allowi ng the primry

anmi ne corr WHUM4H8Rg to fragnent B to react with a deri vRCIEBOHH002%ar boni ¢
acid such as phogene (wherein LG above Is chlorine) or carbonyl diimdazole
(wherein LG is 1-i m dazol yI) to forman internediate carbamic acid

derivative, | phur rather than oxy en t hi ophosgene or
t hi ocar bBﬁS}P@F’T‘ W‘g\e{;@ﬁ% %Eeéﬁmet?ﬁ‘éw'"rq@&@ﬂq Pé"%?@gﬂé%ﬂ“&ue&ﬁrﬁ Fed out

in an apritic sol vent such as dichl oronet hane or dinethyl formeam de in the
presence of a tertiary amne such as triethylamne or.
NN- di i sopropyl et hyl ami ne. After allowing sufficient time for the formation
of the i i} er niatifmpment®e secondary am ne corresponding to fragnent C can be
added to the reaction mxture. It is noty necessary to isolate the
i nternedi ate carbamate derivative. AsYa,zariation of this process, it is
possible to reverse the order of addit&6n of the am nes corresponding to
fragments B and C, such that the cafbamgte derivative is formed fromthe
secondary amine, and the prinary diiNaeA s added subsequently. Overall then,
the following internedi ates are requiryed for the synthesis of the conpounds
of the present Invention 12 5 July W\O 01/ 49682

X!

Pyrrolidine derivatives of this type are prepared according to the methods described in the
Iiterature. See for example: Dugave ef al,, Tet. Lett. 39, 1998, 1169; Petrillo et al,, 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



i) For fragnment A N <1 ~ PCT/(GB01100023 Fused azepi nes accordi pgl, 4gpst hese
general fornul ae can be prepared according to nethods regortcﬁ |nLt he
literature, See for exanple: Aranapakam at at, Bioorg. Med. em Lett.
1993, 1733WOHPE3 at at, Farmaco. Ed. Sci. 24, 1969, 278CTARIIRW2%tal .
Farmaco. Ed. Sci. 32, 1977, 339; Chakrabarti eta!., J. Med. Chem 23,
1980, 878; Chakrabarti at a!., J. Med. Chem 23, 1980, 884; Chakrabarti at

1., J. , 9 73;_ Chimeri at at. ., . terocycl es, 36, 1993,
801, auﬁﬁ%éfﬁ‘ﬁ%%méﬁ 33%698@%@% m%@f“%@ﬁagg%@éﬂ%%ws' pry) Which’y g
Chem 35 compesition 1@BRinsa egpBposnd keenrding Jo tth&cﬂare@m‘qe&ﬁptiowgﬁ,an%&i,vi/e |
a agbemi L . s W N .
Chom 538N TnglocyliRhinas b B redi utiE outoht A s oWl ol vehyal
| nt er nat F¥hBe apRiied i albepsditiens inavhichrkatedatrine wuipuhis ercontibolondfedos. Teene of
t hem ar e corgstind® bisé RERESSE the prbduchiel of the 818BA ko ﬁbﬁ?gté%ﬁmﬁﬁu %ﬁer' mary

am ne an e.carb I c acid groups are inconpatl ] ey

devel opegllté’ﬂgr%e%}%ﬁ&dpﬁCaS'PEC?'E’d so ghBsireatmerqoh blesding Hegrdeys o620 el |
known, anaddrlaken.carboxylic acid I's convemiently protected as its methyl
ester. The primary am ne can be elaborated fromthe corresponding nitrite
(by reduction) or the alcohol (by displacenent with 13 5 July 2004 WO

01/ 49682 InPrprefeBd emi@dBnent, the cogléion ealed dptibbetds infibrlufie sThisetahamhditioh |

depend 0ggidag b ah Wb of H3%oaY bt Bhi sBrete %ﬁysiological!y 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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lii) For fragment C X x| Pyrrolidine derivatives of this typ%ﬁqud&epared
according to the nethods described in the Iliterature. See for exanple:
Dugave eta! .,  Tet. Left. 39, 1998, 1169; Petrillo at a!., J. Med. Chem
31, 1988, YPMM™%84 Snith at al, J. Med. Chem 31, 1988, PEFEBUBIGE ne and
hydr oxyprol i ne derivatives of defined stereochem stry are itens of commerce
and as such are convenient starting materials, The present invention

further ' r tical conpositions.that Include at |east one
conpound ThaHieRPRINA TRESHHE o FOPRET b 3PTilr e a6 puroay GBGENE uen:
The congesteksusgeryhdy inatesse ihachagitabilitysadmnbloghandscreling malopagtivé bisseh as a

spasnol yjJsg or a' potassi um channel blocker, these agents being known in
the art to aneliorate bladder dysfunction. Preferably, the conposition

includes only one active constituent. The conposition will include
exci pi entrhe S@hRAtratbr 61aRR Bérﬁﬁﬂsﬁﬁnégﬁﬂfaikesgﬂ'i e{%‘aﬂo@@mggfeﬁerauﬂgé Rifidiet e S
i ke, such exciplents being geherally

sol vent s, %t gbg] [ %i QCFJL agents and the ] >

known i FPHUQE Oh At PhYSiFEN.c x d NpiRENsICian, wlllydetpiing) digcamowit of sempesitiandiecbanat ur e

of the fadminlstdredand Wai duBingischeduld) takilgNinto HEHRM thePPatich: ) racéldtﬁ:qdiﬁ&'r’t e of
as

adm ni strat] Adm. ni stration e oral, transnucosal such,

aubl 1 ngudft i nergbelR y50s ™ roP in e AR s LSRR, adyhioet devemiantve by

i nj ect i ohetivser BOM@ and U oftha metuescomipotindparsiay akencdith EiNgie WA 83 up ?10 O al
admi ni st ' | p . oral administration, the

f or mul at'fdgtr.\{a% tél ﬁl[)cgﬁg&[tgtell %Efy' oFg{:@%{gggfe?ﬁ%'ﬁg?hmf%l?%ﬁ‘%t}'ﬁr‘?Eal fols R dry
powder s, 2@evitaf saBPoungsyl bei weuceds sippo sbn-oral extamtnt e bbirkere dfficient frur t her
aspect, idifs _F 88IRBfing ﬂi&:%ﬂéﬁtf&rhc?eﬁts%tmﬁé‘ Qﬁ;té?ﬁ_[ Fcfr&ﬂéttoﬁ.g BEr 18 Mehithdnt ﬁg
certain Fuman .physi ol ogi cal dysfunctions. ﬁl S nmethod conprises Tt Re

admi ni st %%"ﬁ“l?#?"'gdy 2 VB'gMBPrPf?w shdisepse Ahs ameupt ofoermpaond mayoBse to be

PCT/ GB0 1L highér2Ran for the treatment of diabetes insipidus.

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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of such treatnent of an effective anmount of a pharmaceuti cal scﬁﬂpﬂfﬁti on,
whi ch conposition contains a conpound according to the foregolng
description as an active constituent. The conpounds act to reduce urine
out put, an¥OL¥4%§2 net hod of the Invention can be appli BETGEOK0023
conditions in which elevated urine output is a contributory factor. The
conpounds al so increase the production of the blood coagul ati on proteins
known asMgactor \ﬂnéth Iand von Wl lebrand -factor, and - so the treatnent of
bl eedi ng di sorders ¢ah be undertaken. In a preferred enbodi nent, the
condi t i oNBBr eat ed N-Bramaesbesinimidensi pi dus. This is a condition caused by an
I nabi | it yat0, e - hysi ol ogically active
vasopreshs‘?thé;thérl\)vi tﬂﬁ'?r élgh'?'ee?fﬁ?’s H‘?ﬁ"&%\ﬂ}é‘?g?é@é&&gt ake is greatly reduced and
| arge voPlimres of UtheAW are produced. In another preferred embodi nent, the
condi ti oyt reat ed gpgppgeturnal enuresis. This is defined as bl adder
enptying_while the indrvidual is sleeping. It is a condition that mainly
affects ¢HF | dren aVffaBYdiRfHi8Br of factors may be involved in Its etiol ogy.
| n anot harsqmief er nggtep sl R Pdgiimidee condition treated is nocturia. This is
defined as production of sufficient urine during the night to require the
i ndi vidual to wake and enpty his (or her) bladder. Again, this condition
may be tRepamtiohtof bitedmetiatber of factors. In another preferred enbodi nent,
the condition treated is incontinence. This condition is characterised, in
part, by reduced bl adder capacity and control such that involuntary
uri nat i oReagspisr eoripapersiingt locTagment] & ands Cewgrei ethnarcigllyeatsilgble lon poegaratence has
been di vj ind [k j . .
noont | neneaing DR A RGBS excabtipte R BERBEAEMN, | vol ved
Tr eat menReagenisrgirasponding idragmpehle were nrepgsed es delailgdibplowusef ul for del ayi ng
the need for bl adder enptying ("voiding postponenent”) in order to allow
the incoptinent subject a dry period of a few hours (such as up to four
hours) . %ﬁ%ﬁsé-‘di‘ng post ponenent may al so be useful for the
non- i ncos{teniButylpRycirbsnyiaminbmietiNaphierobenzdieagide obliged to remain in
neetings for extended periods. |In another preferred enbodi nent, the
condition treated i-s haenophilia A or von WI |l ebrand' s

O 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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di sease. These are conditions in which Factor VIII or von VVI ﬁﬁ?éﬁﬂa factor
production Is reduced and the individual suffers from prol onge eedi ng.
15 5 July 2004 WD 01/49682 PCT/ GO /00023 In anot her preferred enbodi nent,

t he conposMA®4%483 admi nistered prior to surgery (includPREGCBAEMO2A

surgery) to Increase the coagulability of the. blood and so reduce.
peri-operative blood |oss. The adm nistration of the conp03|t|ons of .t he
present inventiaon |1 generall b- under the control of 'a physician. The
physi ci aFf e L S <t £&¥on to be adm nistered and
t he dosing schedule taki ng into account the patlent s physical condition

Cypi cal dSasenraind SR sl amihidl B A Tppes e ol Souite der day,
t aken as chiombernpiostet fedsh éixampleadt (5¢,020.9romol).t afhetrsixiute waglstived h eooiﬁy For
routes Oftenﬁ%?t?}'e%rr fildridthéi Jib‘?keﬁtl%f’é?l ih rﬂrgct:tﬁr a’h%d' %gltdﬁe wL.@ﬁ' lfrgﬁg \}ﬂh onpound

will bere si nce non-oral Trout terns

of del i vEHERENT theresuiant whita sorstals werediltered oﬁmewﬁsbertwtb acse disthy! ﬁber t he
treat mentroof soﬁ]ﬁ(ﬂméf) ‘ﬂ'hé |s@11d°wr@%téa‘%00%lb 'vf‘el?é Hided sBiBGRS 6t Y%@C%ﬁogﬁg of
conpound %mﬁ rd&:l_'} 2 ﬁ t han f he treatment of
i nsi pi du 18 B 600@@ @'F%FC’%BJW@{“F’%N" GPY: |46l iry Wﬁ'{ehé‘foom')
|A|b |b ust r afThel mbitdre was BtkidRat rodm Imﬂ:lv)dratﬁﬂetfth @vgamﬂ cﬁcﬁxcer&?éﬂ%'%ﬁcu , The o
revia rewatlos ave e se c Ace

ror bt 5. FESRE CovOR: b1 pEROR AR HSY nol B aradas R RSP hd

organic Iayer 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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(BOC) ZO Di -tent butyl dicarbonate DM Dinethyl forman de Et 5E.fuﬂé 004Et OAc
Et hyl acetate | PA |Isopropanol |Pr Isopropyl MS. Mass spectro ry 16 5
July 2004 WO 01/49682 PCT/ GBO1/ 00023 Me Methyl NBS N Bronpsucci ni m de pet.
et her pet rOdH?82 her, fraction boiling at 60-80C Ph PhBE/GBIBI#0I3ar t - But yl
THE Tetrahydrofuran WSCDI Water-sol ubl e carbodiimde Preparation of

I nt ermedi ates. Reagents corresponding to fragnent A and C were commercially
availabIE or Ergpared according to the published procedures except where

detail ed *'speci fi c Exanples. Reagents corresponding to fragnment B
wer e pr epgdivano@smetyibehsgic beHow. Exanple A 4-tent-But to - carbon

| am noneth | -3-chl orobenzoic acid Al . Mt hyl

4- br ononet hyl - 3- chl orobenzoate To a sol ution of nethyl

3-chl oro- 4- et hyl benzoate (5Ag, 270 ) in carbon tetrachloride (50m)

wer e added NBS (5.8g, 32.O0mol) and Al BN (O 442g, 2.70mmol ). The m xture
was stirred at ref lux for 18h. Thelm xture was allowed to cool to room
tenperature and then

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



concentrated in vacua. The residue was purified by flash chr% i%’ 0gphy on
silica (eluant EtQAc:pet. ether 0:100 to 5:95); yield 5.96g (’I@ % 17 5
July 2004 WO 01/ 49682 PCT/ GB01/ 00023 62. 4-tert Bu to carbon | am noneth |
-3-chl or ob®¥RA3148%ci d To a saturated sol ution of anmoni aPFHCBPHMAR (170mi )
was added net hyl 4-brononet hyl-3- chl orobenzoate from Exanple Al (5. 5g,
20.9mmol ). The m xture was stirred at room tenperature for 1lh and then

concent r gied. L. V. res riturated, w th diethyl t her and
S raCr o b ek ‘?fﬁ’”%r@fg@gP?S"&@?"Z%%Péeﬁ@h}%? B8 pthe, Joi Gvahgndie BEd 4 70; hyl
ether. Fencanisied i vwauaf Thiicsideahaterisl wasptiiied byORsh hrasatogegptye on siicait | ons
of (BQC) el - i [ oty 100M ) and sodi um hydroxi de (1. 86g,
46. Omol ;éaijaﬁfsvt%*ecrpe?%mﬂ ;lm) *Elgqn@g'?ﬂ)ré)lms stirred at roomtenperature
for 18h and then concentrated in vacuo. The aqueous residue was acidified
W th cit 1Bct-aciAhimntbiignta-aethedeioliio oM DiabRidd-1 BdenddiBazdMii@ani ¢ | ayer was

washed wt ti r, dried over MJSO4, and concentrated 1n vacua to give a
white so JCLATICE: 2.89 (679 . Exanple B. 4-Cyano-3-nethyi benzoic acid CN

To a solution of 4-brono-2-nethyl benzonitriie (2.0g, 10.2mmol) In THE

Sol ut i bn o gsed Sl o b R BhERARNE of R 81 0 GO F T

x- 78C f ometiianel{B0mb averg addedd-operntrated| hiydrochiptimacid @.88mid d1.8600l)i and g% (50n) .

The m xt wa d
(200m1) - EaBdCor BP0 0 C b ger ek v BRI Widion e Rbquiicr B0S6T,
aqueous’ [9elempaatuie (The ealalys) wag demeoved byrfitednacthraugh ecknd-gficolita @ngsthe act ed

wi t h chl fireearagevéfbritedBaald 1.28@(98w)bi ned chl orof orm extracts were washed
with water, dried over MgSHi and concentrated in vacuo to give a white
solid; yield 1.2g (73%.

1C. 1-{2-Methyl-4-(2,3 4.5-tetrahydro-1-benzazepin-1-vicarbonyl)benzylcarbamov!)-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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18 5 July 2004 WO 01/49682 PCT/ GBO /00023 Exanple C. 4-C ano 5>2J dda
| benzoi ¢ acid CN 4-Brono- 3-net hyl benzonitrile (2.0g, 10.2nmol S reacted
following the method of Exanple B to give a yellow solid which was
triturated AP @xane and filtered off; yield 0.96g (58GF/CBEY ENts
corresponding to fragnents A, B and C were conbined to give the specific
Exanpl es as detailed bel ow. Exanple 1. 1- 2-Meth 1.4 2 3 4 5-tetrah

dro-1- be?—ﬁﬂﬁﬂi—' - (car bon | bent Icarbanmo | -L- proline-N, N di net hyl am de
A 2-Me 5tetrah drolH—benzobazelne-l carbonl
- benzoni &4 XY : : DI - i : bbhadepi ne

(0. 80g, éaM-H@igl greilnamh,ueﬁ&@mee (50ml) wer e added
4- cyano- 3= et hyl benzor ¢ acl mol ), triethylamne (0.60g,
5.95mmol ), 4-(dinethyla di ne (0. 739, 5.95mmol ) and WSCDI (1. 24g,

6. 48mmol ). The m xture 6 gd at reflux for 18h, cool ed and evaporated
I n vacuo. The residue : I oned between Et OAc and | M KHSO4. The
organic layer 19 5 July C D 01/ 49682 PCT/ GB01/00023 was washed with
sat ur at ed sodi um bi car bonat e ~o|ut|on and brine, i ed. over MgSHi and
concentrated in vacuo. 21l NG i fied by flash
chromat ography on silica “et. dthek 30:70); yield 1.108
(70% . | B. 1-(4-(Aninonethyl)-3 My dhzoyN~< 2] 3, 4. 5-t et r ahydr o- |
K- benzof b) azepi ne
N//
o A

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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hydrochl ori de. To a degassed sol ution of the cyanobenzazepi nghﬁ1 nple I A
(1.10g, 3.79mmvol) in nethanol (50m ) were added concentrate Q’ rochloric
acid (0.98pnt, 11.3mmol) and 10% pall adi um on carbon (0. Og). dr ogen gas
was bubbl e 4 UMY GEh the mixture for 5h at room t enper at EFEEBHHIB o) vt
was renoved by filtering through a 'pad of celite and the filtrate was
evaporated; yield 1.239 (98%. I1C,

1-(2- Met , L ar banoy|
Lo probrns ik aa kAl §309 s TBIRR AR e SR RIS BB R pr ¢ 1o
(0 10g, B.18620{oH)m), ﬁ@mﬁq@ﬂm),,ﬁﬂﬁnﬂﬁ(w myppmogen at nosphere, were added
NIN- di | sopropyl et hyI am ne (43ng, 0.332mv1l) and carbonyl diim dazole
(0.074g, 0, 453mmD The m xture was stirred at roomtenperature for 40

i nut es. A?’s‘?ﬂ"iﬁf%f’ﬂ%?s peusdiMEHRRATHRt hyl ami de (0. 107g, 0. 756mol) in DVF
(1m) was added. .The m xture was stirred at roomtenperature for a further
16 hr. TEe sollv nt, . _was renoved in vacuo and the crude material was

purifi ed%@?ﬁ-ﬁgﬁ#ﬁf omat ography on silica (el uant

met hanol Tik etditorahetdnaples Set9ht in fHecloltbvingl Thiged 824 prebhfeBlMilrg%lo@bus
13515@@&% m, 1.74-2.10 (3H, nm, 2.11 (3H, s), 2.17-2.35 (1H, m,
2.60-2,8 , 2.86 (3H, s), 2.90-3.14 (2H, m, 3.05 (3H, s), 3.26 (1H,
dd, J=14.9 & 7. 2Hz) 3.40-3.53 (1 H m, 3.64-3.84 (1 H m, 4.03-4.19
(1H, m, 4.29-4.42 (11-1, m AR5 4.68 (1 H m, 4.74-4.81 (11-1, m,
4.85-4.98 (1 H, n') 6. 584 y=7.7Hz), 6.75-6.89 (2H, m, 6.91-7.06
(3H m, 7.16 (1 H d, .93-8.03 (1 H mM ppm MS.: calc

m e=462. 26; found [I\/H—I] ETR20 5 July 2004 WO, @1/ 49682 PCT/ GBO /00023
Example 2. 4 -4-H drox -1- 2-nmgth 1-4.2 3 4 5-tetgagh dro-|-benzaze in-1-

(carbon | ben I- carbarmyl)-d}p =N N-di ne anl de
N N
s
Me @)

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

o Y
ExampleNo | R' | R? | Vv V2 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 s} OMe 466.0




2A. L-trans-4-H dro roline-1V N-dineth | am de drochl oride Togqj délyl on of
BOC- hydr oxyproline (2.99g, 13.89mvl) in dichloronethane (100m) were

added NN-dii sopropyl et hylam ne (3.7ml, 21.24mol),

4- (di met hyWaHAYBDyri di ne (1.74g, 14.24mol), di nmet hyl aRCHEBAYPBChI ori de
(1.72g9, 21.09mmol) and WBCDI (3.17g, 16.68mmol). The m xture was stirred
at roomtenperature for 30hr. The m xture was diluted wth dichl oronet hane

(100mM ) ang-washed with AM KHSO4 _saturated sodium. . bicarbopnate sol ution
and bri ne, | dixaamhloNer I‘stqMRza d\_rbplncenv’r alteJI i K vacuy t gMeET
S ot KET JASN  A1 ATHANT TSe J IR A v i S
The residug vvas1'azeot rd@ec Mei {h tol eene and| di et hy|l Nm@per izy_‘;gi vie a white
PR G SN AT A A DO T Ty o
The am ne of ExHhpl e |1B1( (. Weg| B. J02QsCiHsnas Deaclt EMewi|t h54T® ani ne of
s MR ETIR T DAL S e il
chl or of or n{ met hhol : dcetti 4 &6i 0 B5:|4: 1) H yi el d 0. 95gNMes6%) 483.44 NVR
(3 9. proomro(or ool of0 B O LI kS s w12 4208 B (i
3.45-3.55 {1H _3.legt21 Mesl) ¥ dooa tD 01] 49882 [PiMeRLB014T027 3. 95 (1
Ao, 4ope (1 mioksh % (T . 6 of el tarlrrITe).
m ppm M ST AT W& | £ B [ 1043 178 5 |- DMl o802 o3l The
addi ti onal {exan?0 es getHouytMen{tHe [f ol | BW ng| TaDl es @ipre |pr4gsa ed usi ng
anal ogous [meThads. 1 o™ "ye | H OH o | on | 4521

22 H Me H OBn o OiPr 584.2

23 H { Me | H CH ] OiPr 494.1

24 H Me H .OBn O NMe, 568.2

25 Me | H H H o 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 NMez | 4990.2

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 470.1

37 H | Me H Na .0 NMe, 504.3

38 H Me H Cl 0] NMe, 497.2

39 H Me H OtBu 0] NMe, §35.3

40 H | Me Cl H o 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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Exanpl e NoR/ SV2XY[ M+H] + 3SHH2OVE436. 4 4RHH2OVE436. 2 5R/ S@hom
6R/ SOPhONMeZ555. 3 Exanpl e NoRR2V' V2XY[ MrH] + 7HVEHHOCt Bu492. 5 OH436. 3
9HVEHOHOOME466. 0 22 Exanpl e NoRLR2VIV2XY! MrHL{ 10HVEHOACONME2521. 0
11HVE=00NVW2A/#9682 12 HVEHOHOORA80. 2 13HMEHOCO: C3H50NIVE 254 PCE/GB01/00023
14HVEHOVEONME2493. 5 15HC HHONME2483. 4 16HVEHHSNME2479. 2 17HVEHHONVEEL 477. 2
18HOMEHHONME2479. 2 19HMVEHOVEOOVE480. 2 20HVEHHOG Pr478. 2 21HVEHOHOOH452. 1

22HVEHOBNOG SENVEHOHOO . Prd4904 1 24HMPHOBRN 2569 2
25MeHHHO Nl\/&zmm;ﬂe Noe| R" | R | V! V4 X Y [M+HT
' 43 H Me H F 0] OH 454.4
44 H Me H F 0 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
Q
N N yz
0] -H
J\Qvﬁwr”
ig o x7 ~NMe,
Example No | R? \'a X [M+H]
49 cl-| H 0 489.1
50 Me H O 469.2
51 Me OH O 485.0
52 Cl OMe O 510.3
&3 Me OMe 0 4893
54 Cl OMe S 535.1
N . _._\./2
0 R .
H
N\n/N.
Me W x? ~NMe,
ExampleNo| R® | v | w X [M+H]*
55 H H S O 479.4
56 H OH S O 495.0




26HVEHOMBOOHA66. 2 27C1 HHHONMe2483. 1 28HEt HHONVE2477. 3 29HCI H 9.2
30HCI HOBNONME2589. 2 . 31HCI HOHONME2499. 2 32HMeHOEt ONMe2507. 3 |
33HMVEBr HONVE2541, 1 34HMeHCI 00Me484. 1 35HVEFFONME2499. 2 36HMeHO 00HATO. 1
37H. MeHN3ONIE48F2 3 38HMEHO ONMe2497. 2 39HMEHOt BUONMe 2538 CE/GB01/00023
40HVeC HONME2497. 2 41HVEHOPhOOME542. 3 42HVEHFOOVE468. 3 5 July 2004 WO
01/ 49682 PCT/ GBO / 00023 Exanpl e NoR R2V' V2XY[ M+H| ; 43HVEHFOOH454. 4

A4HVEHFONME2481. 3 TONYEPS6—6—46HMPEvEChE B Sl S0+ 3
47HVEOVE OVEOOHA96. quﬁem 5J3. W' | X ) [M+H]
- 57 H H s s 495.1
58 Me | H 0 0 471.2
59 H |oBn| s o 585.2
60 H |oen| o S 585.0
Aﬁ_ A17
QN V2
0 =
H
N\n,N
R? 0
o? “NMe,
Example No| A A" R? V2 [M+H]*
" 64 NEt CH, | Me | OMe 522.4
62 NH CH, | Me | OMe 494.3
63 CH, NPr | Me | OMe 536.4
64 CH, NH Me | OMe 494.5
65 0 CH, ¢l | OMe 515.2
66 CHOH) | CH, | Me H 479.2
A V2
s .H
0
H
| Me O 7 NMe,
Example No A ' [M+H]
N
67 \ H 518.0
S
N
25



Exanpl e NoR2V2X[ MrH| * 49C H0489. 1 50MeH0469. 2 51MeCOH0485. 0 5?9,,(3 BRELO. 3
53|veoveo499 3 5401 OVeS535. 1 Exanpl e NoR3V2W X[ MeH] + 55HHS0479. 4’ |
56HOHS0495, 0 24 5 July 2004 WD 01/ 49682 PCT/ GBOI /00023 Exanpl e

NoR3V2W X[ MH%‘#—‘”@%HHSM% 1 58MEH00477.2 59HOBNS0585. 2 GBH%W?? 0

Exanpl e NoA16Ai r R2V2[ MrH] + 61NEt CH2MeOMES22. 4 62NHCH2MEOVE494. 3

63CH2Ni Pr MeOVE536. 4 64CH2NHMEOME494. 5 650, CH2A OMe515. 2 66CH( OH) CH2MsHA79. 2

Exanpl e NoAVZ[ e e No |- V2 [M+H]"
69 <I j\\) 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}‘f%o 4
NOAV2j MrH + H3 N 68~f s H532.2 N ~H3 N 69/ N H527.0 1 N oR
WO 01/49682 PCT/GB01/00023
Example No Vz [M+H]*
/
75 N/ H 500.7
: :N
N
76 N \ OH 547.9
S
AN N
77 — OH 517.6
N
GHy
78 " NeN OH 546.3
BlseL
N
N
79 -, H| stz
N
N N=
80 @ N OBn|  619.2
N
1=
81 @: \ OMe| 5434
" .
NS
82 )J OMe| 5443
N
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H616.1 N H3 71N, H515.0 N 720 N~ H594.6 N HN 73/ | 1 H51347 y%\%}“?m
H502.1 N 26 5 July 2004 WO 01/49682 PCT/ GBO1/ 00023 Exanpl e No,d\l} [

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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H500.7 N 1H3 76N OH547.9 C(. N 77C OH517.6 N 1H3 ?H3 N N '7§IJu$éad§46.3 N
79Eul S1111 H517.2 N 80H N OBn619.2 NN . 81/ | 1 Ow543.4

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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N ci

N~~~ 82N OWe544.3 N 27 5 July 2004 WO 01/ 49682 PCT/ GBO
1 S Ow548.2 N CH3 N

NoAVZ2[ MtH * 830 N OWe549.2 1 ~ N H 84l

CC.

A

H3C - o uhbes PCT/GB01/00023
A“’j/j
—
oS .
S H
’ fi’
N\l_rN
R* O 7 NMe,
Example No | A" R? V2 X |[MeH]"
105 0 Me H O 519.3
106 NMe Me H o] b32.3
107 NiMe Me OH 0 548.1
108 NMe Me 0OBn (0] 638.2
109 NMe Me OMe 0 562.3
110 0 Me OMe 0 549.2
111 NMe Me Cl O 566.2
112 NMe | Me OMe S 578.2
113 O Cl OMe O 569.1
114 0 Me OMe S 565.2
115 0] Cl OMe S 585.1
116 NH Me |1 OMe 0O 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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86s OVE590.2 N Exanpl e NoV' V2XY[ MtH * 87HHS' NMe2516. 2 88Hosn%|\|o@;%%g3
89HOHONME2507. 3 90HOMEONME2530. 3 91- OCH2CH20O- - 00VE545. 3 9201\/19I 0OVES47. 3
28 5 July 2004 WD 01/49682 PCT/ GBO1/ 00023 Exanpl e NoWW2XY[ MtH + |
93- ocH2 CH2 B DN(EPB58. 3 94- SCH2CH2S- - ONME2590. 2 Exanpl e NERFGBIYIPRIN-Hj +
95MeHOHONME2516. 1 96MeHHSNME2516. 2 97- MeHOMEONVE2530. 4

98Me- OCH2CH2O 00VE545. 3 99Me- OCH2CH20- 00H531. 3 100Me- OCH2CH2O- ONME2558. 3

101Cl HHONgvR diphel 1 f8. 102MeHOMBONET 2558. 3

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 % 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 1mglkg 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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103MeHOMEO0570. 3 104MeHOMESNME2546. 2 29 5 July 2004 WO 01/ 496%&%’%’&0%
PCT/ GB01/ 00023 Exanpl e NoA1OR2V2X[ M+rH] + 1050MeH0519. 3 106W\eMe .

107WeMeOHO548. 1

108NMeMe(OBN0638. 2 109VWeMeOMe0562. 3 1100MeOVEQ549. 2

111VeMed 0¥EP14%83 o NVeMeOMESS78. 2 113001 OMe0569. 1 1140Me EfEEH8H00923

1157C OveS585. 1 1_11671NHVeOME0548. 2 Exanpl e 117.

In Vitro Biol ogical

Char acterisation The conpounds of the Invention are sel ective agonists at

t he

the V2 r F 1 In ,standard radio-Iligand displacenent assays,
corrpoundgc;(glpI %I1§. Kr val ues bel ow 10gM for the V2 receptor. 30 5 July

"

B Ot{ie)

ordablet

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.

32



Exampl e 118. In Vivo Biol ogical Characterisation The Brattle@%g%é@%iis a
recogni sed nodel for vasopressin deficiency (for a review see ant,
"Genetic nmpdel s of vasopressin deficiency", Exp. Physiol. 85, 203S-209S,
2000). Th¥OM{8%s do not secrete vasopressin and conse§GEGBYW¥Hduce

| arge volunmes of dilute wurine. Conpounds of the invention were

adm nistered to Brattleboro rats (0.1-10ng/ kg p.o. in nmethylcellulose.
Urine was collected hourly and vol unes were conpared with control aninals.
Animal s had free access to food and water throughout the experinent.

Repr esenilhe peapecbthgIpresent invagtionels furiher dafinacinl the folesing Clairhar . Desnopressin are
given for conparison. Conpound of Exanpl eDose% | nhibition of urine output
(at 1 hour) 11ny/kg82 141 ng/ kg84 521 ny/ kg90 541 ng/ kg68 851 ny/ kg63 901
ng/ kg60 1011 ng/ kg74 1041 ny/ kg81 1091 ng/ kg73 1101 ngy/ kg80 1121ngy/ kg75
1141 ng/ kg85 1151 ng/ kg88 0.1 ng/ kg37 Desnopressinl ng/ kgl00
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10nmg/ kg100 31 5 July 2004 WO 01/ 44682 PCT/ GBOL/ 00023 Exanpl 65%3@2004
Phar maceutical conposition for tablet Tablets containing 100 f

conpound of Exanple 1 as the active agent are prepared fromthe f ol | ow ng:
Conpound ofVOB¥4M8t e 1 200. Og Corn starch71. 08 Hydr oxypr opYFEEBPIBB18. Og
Car boxynet hyl cel | ul ose cal ci unil3. Oy Magnesi um st earate3. 0g Lact osel95. (g
Tot al 500. Oy The materials are bl ended and then pressed to give 2000 tablets
of 250ny containing 100nmg of the conpound of Exanple 5. The

f or egoi n&@‘ﬁﬁm es denonstrate that conpounds within the scope of the
invention are readily prepared using standard chem cal techni ques, and

of V2 1 edopr e R arBd S Benotpbrhle or BoRBRbn HRaly Beplie o © P

anti dl ur et i deergef, an ani mal nodel of vasopressin def|C|ency. Thus it is
clear that they may be useful in the treatnment of human di seases that are
currently treatable wth DesnnpreSS|n such as central diabetes insipidus,
nocturnal enuresis and nocﬂurlaa It has furthar been suggested that

i di be usefjui2ln certain types of
moul ~-aKS0 extend to the conpounds

is Iso used |n.fhe treat nent of
[L .

X2

urinary incontinence. Thg8t™s
of the present I|nvention. Deg
certain coagul ati on di sordﬁn

wherein:

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

| ' s Al 7 AR
- )—’ Qb
3 4
2 AN /Ale“ 13’;&1‘:5 AZp1
G < . s
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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evi dence to suggest that this action is also nediated thr oug@d}@pzdaé%
receptor (see for exanple JE Kauf mann et at, "vasopressin-induced von

Wl ebrand factor secretion from endothelial cells involves V2 receptors
and cAMVP", WP OIEPE82 | hyest. 106, 107-116, 2000; A Ber nat’CA{GB1/00023 \/p
receptor antagoni sm of DDAVP-i nduced rel ease of henostasis factors In
consci ous dogs", J. Pharmacol. Ex g. Ther. 282, 597-602, 1997), and hence
it would be expected that the conpounds of the present |Invention should be
useful pro-cqagul ants. 32 5 July 2004 WO 01/49682 PCT/ GB01/ 00023 The scope
of the presdnt@nffyveaie past indeppodanty seleried frera NHandis fol lowing Clains. , 33 5
July 2004 WO 01/49682 PCT/ GBOL/ 00023 CLAIMS 1. A conpound according to
general formyla 1..,0r a pharmaceutically acceptable salt thereof, wherein:
| Ais a bi &ycPidhopreofityls peoneA rndder isiiziapd thatherisspldiasiragener al
fornul ae 2 tGH(OHS, CF,40,/3G), andR®, A’ and A are each independently sel ected
fromCH2, 0 and NR8; A2, A3, A9, k', A3, Al4 and A's are each -

i ndependently selected fromCH and N, either 9 is a coval ent bond and As
is 5, or A6\ sniitatedoth AROMs oeF,cnuad eit' dndivdis OH, OMe, OBn, OPh, O-acyl, Br,

Cl, F, N3, NHz, NHBn or NH-acyl and the other Is H, or V! and V? fogether are =0,
=S(CH.)pS~ or =O(CH,),0-;

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 8 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=3,4,50r6;

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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34 5 July 2004 WD 01/49682 A8 and Al2 are each independently §‘§hf§6 from
NH and S; PCT/ GBOLl/ 00023 Al6 and A" are both CH2, or one of dAh%an\/lAﬂdl 3/2
CH2 and the other is selected from CH , CF2, 0, SON, an : an
are both HYXNE' F, or one of Vi and(\C/]Z_DIs'O—I, OVe, OBRCTEMINWGRZcy| , Br,
C, F. Na, NH2, NHBn or NH acyl and the other Is H or V and V2 together
are =0, -S(CH2),,S- or -Q(CH2),,O0; W is either 0 or S; X1 and X2 are
both H, or together are =0 or =S; Y ils CRGdo][ NR65;|Z S SI (lzrl-C:—I:CH-;

Rl, R2, and R4 are independent|ly selected fromH, |ower alkyl, |ower

al kyl oxy 2 F, N 6mposff aegordings (o Saige, 868 BRATPRRHIERINRGCaRANS SaltRgPOT, R6 and R
ar e i ndependehréiy Adeh gaiup dcdor@ing fd qbReral foMMNa 8! Kyl , or together are
-(CH2)n-; R8is Hor lower alkyl; n=3, 4, 5or 6; p=2or 3; and xis 0, 1
or2. 2. A conpound according to Claiml1, or a pharmaceutically acceptable
sal t therdeofA comgpmne accatdingtoClaimol pr aplearmedeandicdlip ageaptibd sditanarsdia 2. 35 5

Jul'y 2004 WQ,1k4 %éggl%%/a(%%{l&%%%ﬁerai formula 4.

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
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3. A conpound according to Claim1, or a pharmaceutically aceepj gq salt
thereof, wherein Ais a group according to general formula 3.
conmpound accordl ng to Claim1, or a pharnaceutically acceptable salt
t her eof , 42A Is a group according to general fornBF&GBO1/EH0237
conpound accordlng to Claim1, or a pharmaceutically acceptable salt
thereof, wherein Als a group according to general fornula 5. 6. A
conpound according to Claim1l, or a pharmaceutically acceptable salt
thereof, wherein Ais a group’acoprding to general formula 6. 7. A
conpound according to O g or @ pharmaceutically acceptable salt
thereof, wherein Als a according to general fornmula 7. 8. A
conmpound according to O ars N caim7, or a phar utically acceptable
salt thereof, wherein Ais a gioup_gccording to g¢neral fornula 7, Z is
-CH=CH and both A 6 and Al are . 9. Ac und according to any of
Clains | to 8, or a pharmaceuti cal cepipbl t hereof, wherein one
of R1 and R2 is C or Me and thgdo Tﬁﬁ th R3 and Ra are H. 10.
A conpound according to any of d ai l1to?9 phaRFraceutl cally
acceptable salt thereof, wherein ot of V a;’M \(6 or OBn and the
other is H 11. A conpound according to any of ai 71 to 10, or a
pharmaceutically acceptable salt thereof, wherein XI'‘and X2 together are
=0 and Y i swdgad®y. 12. A conpound according to any of Clains 1 or 7 to 11,
or a pharmaceutically acceptable salt thereof, which Is 36 5 July 2004 WO
01/ 49682 PCT/ GBOL/ 00023 wherein

W'is either O or §;

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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Wi Is either 0 or S; one of Wand Rb is G or methyl and the Hjhesodss H R
Is methyl or benzyl; Re and R7 are independently selected fromH and | ower
al kyl, or together are --(CH2)r,-; and nis 3, 4, 5 or 6. 37 5 July 2004 WO
01/ 49682 p@?ﬂ*&%&ﬂ? 00023 13. A conpound according to any BFTEBYAMEX or 7 to
12, or a pharmaceutically acceptable salt thereof, whichis c p-Rb
wherein WL Is either 0 or S; one of Wand Rb Is O or nethyl and the other

is H R,Ls nethyl or bepnzyl: and RS and_R7 are independently selected from
H and | owér Aaﬁ%#‘;’mg?ccf’@&@*ﬂéw s a'[“-s?ld‘:@)t?j--;mé arngﬁcggglc@hsg%cgptatyg_ A
conpound accel theregf,twhichriy of Clains | to 9, or a pharnmaceutically

acceptabl e salt thereof, wherein V1 and V2 are both H 15, A conpound
according to Claim 14, or a pharnaceutically acceptable salt thereof,

wherein X and X2 together argzr=thand Y is NRBR7. 38 5 July 2004
N Q_Rc
o) . '
N
Ra
o N

7

‘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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WO 01/ 49682 PCT/ GB01/00023 16. A conpound according to any ofg ‘,Q!yaé 7
to 9 or 14 or 15, or a pharmaceutically acceptable salt there whi ch |s
wherein WL is either O or S; one of Ra and Rb is C or neth and the
other is HYOR¥MWY R7 are independently selected fromH 593’(%8%@92% kyl, or
together are (CH2) ; and nis 3,4, 5 or 6. 39 5 July 2004 WO 01/ 49682
PCTI GBBA /00023 17. A conpound accordi ng to any of Cains | or 7to 9 or 14

to 16, orga I N R7
wher o n g SRERAE Hbcgfdnd  anf SEABRRY G 138 ol WS 85 oo Bty ne

other is H %eﬁahiew"fbﬁréoﬁwb@psndently sel ected fromH and | ower al kyl, or
together are (CH2)n ; and nis3,4,50r6. 18. A conpound according to any
preceding Claimwhich is selected from 1-(2-methyl-4-(2,3,4,5

t etrahydro- 1- benzazepin-1-ylc | ) benzyl car banoyl )-L- proline-N, N-d

i met hyl am de,
O
Ra
T \rr

.-Z

“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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(4R) - 4- hydroxy-1 -(2-nmethyl-4-(2, 3,4,5-tetrahydro-| -benzaz zij [-%004
yi car bonyi ) benzyl - carbanoyl)-L-proline-N, N-dinethylam de, ?Dl%y

-(3-chloro:4- 4, 5-tetrahydro-|

- benzazepi WL}E&%P‘%& bonyl ) benzyl car banoyl ) - 4- net hoxy- L- pEGTiGHYAG0R

di et hyl am de,

(4R)-1-(2-chloro-4-(2, 3,4,5-tetrahydro- 1- benzazepi n- 1-yl car bonyl ) benzyl carb
amy &bifggng g@mhd BERdirtftoMny bF GRS A5 10%F 14 4018 of 4 bHarhBRuddin, 01/ 49682

( 4R) - 4- benz\ASEsRIeNIe g8t iherepfywhigh {s2, 3, 4, 5-t et r ahydr o- 1- benzazepi n- 1- yi car bony
i ) benzyl - carbanoyl)-L prolinesh di nmet hyl am de, (4R)-4-net hoxy-|
-(2-methyl-4-(2,3,4, 5-t - benzazepi n- 1-yl car bonyl ) benzyl -

car banoyl ) - L- prol i ne- N, . Am de, (4R)-4- net hoxy-|
-(3-nethyl-4-(2,3,4,5-te drQ~t"- benzazepi n- 1-yl carbonyl )b enzyl -

car banoyl )-L-proline-N, N-dfnethylamde, (4R)-1-(2-chloro-4-(5,6,7,8-tetra
hydr o- 4Ht hi eno[ 3, 2- bj azepi n- 425 FRQNyl ) benzyl -

car banoyl ) - 4- met hoxy- L- prol i - pt hnt am

1 e,
(4R) - 1-(4- (10, 11-di hydro- 5H pynol.g c] (N.4) benzedi azepi n- 10-vyi
car bonyl ) - 2-met hyl - benzyl car baroyl 5t hoXy- L- Ar ol i ng- N,
N- di net hyl ami de, b 1 R

/s
(4R)-1-(2-chl oro-4(10, 11- D hydro- 5H—prr rol of g‘,’l-@ ( 1!\14) benzodi azepi n-|
0-yl carbonyl ) - benzyl car banoyl ) - 4met hoxy- L- prol i ne- N,@F di net hyl am de, and
(4R -1-(4-(1Q,1 1-di hydro-5 Hpyrrolo[2,1-c](1,4)benzodi azepi n-|
0-yl car bony "*®*®het hyl -
benzyl car banoyl ) - 4- met hoxy- L- prol i ne-N, N. . di net hyi t hi oam de or a
phar maceut i Ga4 eptable salt thereof. 19. A use for a conpound
accordi ng tgﬁai%émge?(bdq 'ms 1 to 18, or a pharnmaceutically acceptable salt
thereof, which is as a conmponent of a pharmaceutical conposition. 20. A use

for a compound PREAHHNICT & sty Gha FertPishyt © 18, or a pharmmceutically

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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acceptabl e salt thereof, which is as a therapeutic agent for gj édogat ment
of nocturnal enuresis, nocturla, polyuria resulting from centr I | abet es

i nsi pi dus, i ncontinence and bl eedi ng di sorders.
phar maceut aqlﬂgﬁ#rpo& tion which contains active agent s@F@'ﬁB@H‘“’I"%m

conpounds and pharmaceutically acceptable salts according to any of O ains
1to 18. 41 5 July 2004 22. A pharmaceutical conposition according to Caim
21, for the treatnment or control of one or nore of polyuria, nocturnal

i nary | noourt e R G raNESTE 8 Ra R e ALRBPBIGT Y O & m
22, wher ei n aarmmaybdspreline-NN-dimethylanidej ncont i nence results in voiding
post ponenent. 42

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

{(4F)-4-methoxy-1-(3-methyl-4-(2,3,4,5-tetrahydro-1-benzazepin-1-ylcarbonyl)benzyl-
carbamoy!)-L~proline-N, N-dimethylamide,

(4R)-1-(2-chloro-4-(5,6,7,8-tetrahydro-4 H-thlenof3, 2-b]azepln-4-ylcarbonyl)benzyl—
carbamoyl)-4-methoxy-L-proline-N, N-dimethylamide,

(4R)-1-(4-(10,11-dihydro-5H-pyrrolof2,1-c](1,4)benzodiazepin-10-y} carbonyl)-2-methyl-
benzylcarbamoyt)-4-methoxy-L-proline-N, N-dimethylamide,

(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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