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YASOPRESSIN-2 RECEPTOR AGONISTS

Related Applications

[0001] This application claims the benetit of U.S. Provisional Applications 61/859,024 filed
July 26, 2013 and 61/952,073 filed March 12, 2014, both of which are hereby incorporated
by refercnee in their entirety.

Field

[0002] The present invention relates to novel compounds with agonist activity at the
vasopressin-2 (V) recepior, pharmaccutical compositions comprising these, and use of the
compounds for the manutacture of medicaments for treatment of disecases.

Backpground

[0003] There are three known subtypes of vasoprossin recepiors, Vi, Vip and Vo, The Vip
receptor 1s also known as the Vi receptor and the Vi, receptor is also known as the V
receptor. Hach subtype has a distinet pattern of expression in fissues, with V, found primarily
m the kidney, where it mediates the sutidiuretic activity of the endogenous ligand vasopressin
(Favory et al, 2009}, V, is widely distributed in the brain (Hernando et al,, 2001). Vi, 18
found in a variety of tissues, including smooth muscle, liver, kidney, platelets, spleen and

brain (Zingg, 1996; Ostrowski ot al,, 1994}

[0004] Agonists of the V2 receptor are clinically useful. Desmopressin is a Vo receptor
agonist that is approved in some territories for treatment of diabetes msipidus, primary
nocturnal gnuresis, nocturia, and coagulation disorders including hasmophilia A and von
Willebrand’s disease. Desmopressin binds and activates both the Vs and Vi receptors, with

weaker activity on the Vi,

[0005] Desmopressin has been shown to be partly excreted via the kidoeys (e.g. Ficlestad-
Paulsen et al., 1993), and the half-life of desmopressin is increased 1n patients with renal
impairment {Ruricka, ¢t al. 2003; Agersoe et al, 2004). Agersoe ot al. suggest that the
increased half-life might lead to prolonged antidiuretic offects and tncrease the risk of
hypouvatremia, a drop in serum sodin levels that can lead to adverse ovents such as scizures
or coma. They further state that “although desmopressin appears to be safe and well-tolerated
by paticnts with impaired renal function, great caution should be cxercised when titrating
towards an cfficient dosing regimen, if patients with moderately or severe renal function are

to be treated with desmopressin at all.”
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[0006] Thercfore, there is a need for additional V receptor agonists with reduced activity at
the V', receptor. Additionally, V, recoptor agonists that do not rely as heavily oo the kidoeys

for climdnation may also be desirable.

[
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Summary

[0007] in one embodiment, a compound is provided according to formuda fora

pharmaceutically acceptable salt thercof,
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wherein R* is H , C1-Cy alkvl, halogen, —-OH or —0-C-Cy alkyl;
R is H or ~CH,-OH or ~C(O}-NRR®;

RY s H or —C(=NH)-NH,;

R’ and R® are independently H, Ci-Cy alkyl, -CHy-cyclopropyl, -cyclopropyl or arylalkyl with

the proviso that R’ and R® arc not both H;

X and Y are independently ~CHy- or ~S- with the proviso that if X 1s ~-CHy-, Y 18 not
~CHy—;

Zis -CHR - orSand RTis H or C-Cy atkyl, halogen, ~OH or —-0-C -, alkyl;
R¥is Hor -CHs: and

Ay 1s heteroaryl or phenyl optionally substituted with one C1-Cy alkyl, halogen, ~OH or

~0-C1-Cy alkyl.
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[0008] In some embodiments, R and R® are independently H, Ci-Ce alkyl, or arylalkyl.
[0009] in some embodiments, R” and R® are independently H, C1-Cs alkyl or arvialkyl,
[0010] In some embodiments, R® and R® are not both H.

[0011] In some embodiments, only one of X and Y is -5-. In some embodiments, X i3

~CHy—. In some embodiments, X and Y are both -5,

[0012] In some embodiments, Ar is thiophene.

[0013] B some embodiments, RE s -CHs.

[0014] In some embodiments, R is —C{ O)-NR,SR? Tn cortain of these embodiments, R is H
and R® s (1-Cy alkyl,  In certain of these embodiments, both of R and R%is ~CH,CH,.

[0015] o some embodiments, R'isa halogen. In certain of these embodiments, R*is —CL

2.

In certain of these embodiments, R is —F.

[0016] Alsc provided herein, according to an embodiment, is a method of treating one of
dizhetes insipidus, primary nocturnal erwresis, aud nocturia comprising administering a
therapeutically effective amount of a compound according to formula { to a patient in need
thercof. The invention also inclades use of the compounds described herein n treating the
conditions described herein, along with use of the compounds described hergin in the
manufacture of a medicament for treating the conditions described herein.

[0017] According to an embodiment, the compound of formula s used in a medicament for

the treatment of diabetes fnsipidus, primary nocturnal couresis, or nocturia,

Detailed Descripntion

[0018] Unless stherwise stated, the following terms used in this apphication, including the
specification and claims, have the definitions given below. It st be noted that, as used in

% 6

the specification and the appended claims, the singular forms “a,” “an” and “the” include
phural refercnts unless the context clearly dictates otherwise. Definition of standard
chemistry terms may be found in reference works, meluding Carey and Sundberg (2007)
Advanced Organic Chemistry 5 Ed. Vols. A and B, Plenum Press, New York. The practice
of the present invention will croploy, unless otherwise tndicated, conventional methods of
synthetic organic chomistry, mass spectroscopy, preparative and analytical methods of
chromatography, protein chemistry, biochemustry and pharmacology, within the skill of the

art.
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[0019] “AlkyP” is a C\.1p straight, or branched chain alkyl. Branched alkyl inclade iso-, sec-,

and fert-configurations.

[0020] “Axry]” is mone- or bi-cyelic aromatic carbocyehic ring system of 5-12 carbon atoms
optionally substitated with C-Cy alkyl, halogen, ~OH or -0-C5-Cy alkyl. Exemplary mono-
and bi-cyclic aromatic carbocyclic ring systems inchude optionally substituted phenyl and

optionally substituted naphthyl.
[0021] “Aryialkyl” is an alicyl group which has as a substitucnt an aryl or beteroaryi group.

[0022] “Heteroary!” is an aromatic heterocvelic five- or six-membered ring system
optionally substitated with C-C, alkyl, halogen, ~OH or -G-C-Cy alkyl. A five-membered
hetercaromatic ring system is 2 monocychic aromatic ring system having five ring atoms,
wherein 1, 2, 3 or 4 ring atoms are independently selected from N, O and 8. Exemplary five-
membered heteroaromatic ring systems include optionally substituted imidazolyl, thiszolyl,
thicnyl, furyl, pyrazolyl, and triazolyl. A six-membered heteroaromatic ring systen is a
monocyelic aromatic ring systerm having six ring atoras, wherein 1, 2, 3 or 4 ring atoros are
mdependently selected from N, O and S, Exemplary six-membered heteroaromatic ring

systems inchude optionally sebstituted pyridyl, pyrimidyl and pyrazinyl.

[0023] One embodiment of the fnvention provides a pharmaceutical composition comprising
compounds of the invention. In a first embodiment, the pharmaceutical composition further
comprises one of more pharmaceutically accoptable excipicnts or vehicles, and optionally
other therapeutic and/or prophylactic mgredients. Such excipients are known to those of skili
m the art. The compounds of the present invention include, without Hmitation, basic
compounds such as free bases. A thorough discussion of pharmaceutically acceptable
excipients and salis is available in Remington's Pharmaceutical Sciences, 1&th Edition

(Haston, Ponmsylvanda: Mack Publishing Company, 1990).

[0024] Examples of pharmaceutically acceptable sahis tnclude acid addition sakis, e.g. a salt
formed by reaction with hydrobalogen acids such as hydrochlotic acid and mineral acids,
siich as sulphuric acid, phosphoric acid and nitric acid, as well as aliphatic, alicyelic, aromatic
or heterocyelic sulphonic or carboxylic acids such as formic acid, acetic acid, propionic acid,
succinic acid, ghyeolic acid, lactic acid, malic acid, tartaric acid, ciiric acid, benzoic acid,
ascorbic acid, maleic acid, hydroxymaleic acid, pyravic acid, p-hvdroxybenzoic acid,
embonic acid, methanesulphonic acid, cthanesulphonic acid, hydroxvethanesulphonic acid,

halobenzenesulphonic acid, wifluorcacetic acid, trifluoromethanesulphonic acid,
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tolucneselphonic acid and naphthalenesulphonic acid. (sec, e.g., Berge et al., J. Pharm. Sci.
66:1 19, 1977 and Wermuoth, C.G. and P.H. Stahl, ods. Pharmaceoutical Salts: Propertics,

Selection and Use. Ziirich: Verfag Helvetica Chimica Acta, 2002).

[0025] Depending on the intended mode of administration, the pharmaceutical compositions
may be in the form of solid, scmi-solid or Hguid dosage forms, such as, for cxample, tablets,
suppositories, pitls, capsules, powders, Hauids, suspensions, creams, ointments, lotions or the
ike, preferably in unit dosage form suitable for single administration of a precise dosage.
The compositions will inclade an effective amount of the selected drug in combination with a
pharmaceutically acceptable carrier and, in addition, may inclhade other pharmaceutical

agents, adjuvants, diluents, bufters, cte,

[0026] The invention includes a pharmaceutical composition comprising a compound of the
present invention including isomers, racomic or non-racemic mixtures of isomers, or
pharmaceutically acceptable salts or solvaies thereof together with one or more
pharmaccutically acceptable carriers and optionally other therapeutic and/or prophyiactic

mgredients.

[0027] For solid compositions, conventional nontoxic solid carriers inclode, for example,
pharmaceutical grades of mannitol, lactose, starch, magnesiom stearsie, sodium saccharin,

tale, cellulose, glacose, sucrose, magnesium carbonate and the like.

[0028] For oral administration, the composition will generally take the form of a tablet,
capsule, a softgel capsule nonegueous solution, suspension or syrup. Tablets and capsules are
preferred oral administration forms. In some embodiments, the tablet is a wafer, e.g., a fast-
melt wafer. In some embodiments, the wafer is administered via a sublingual route of
adoiinistration. Tablets and capsules for oral use will generally include one or more
conuuonly used carriers such as lactose and cornstarch. Lubricating agents, such as
magnesium stearate, are also typically added. When hquid suspensions are used, the active
agent may be combined with emulsifying and suspending agents. If desived, flavoring,
coloring and/or sweetening agents may be added as well, Other optional components for
meorporation into an oral formulation herein include, but are not hmited to, preservatives,
suspending agents, thickening agents and the like.

[0029] The dosages for therapy will depend on absorption, distribution, metabolism and
excretion rates of the components of the combination therapy as well as other factors known
to ong of skill in the art. Dosage valoes will also vary with the severity of the condition to be

6
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alleviated. It is to be further understood that for any particular subject, specific dosage
egimens and schedoles may be adjusted over time according to the individoal's need and the
protessional judgment of the person administering or supervising the administration of the
therapy. In some embodiments, an mtravenous dose 1s around 130ng. In some embodiments,

an oral dose 1s from lug to Img. In some cmbodiments, a nasal dose 18 from 3 mg to 6 mg.

[0030] Abbreviations used are:

Abbreviation Definition

Ac Acetyl

AcOH Acetic acid

AVP Arginine Vasopressin

Cys-Tyr-Phe-Gin-Aso-Cys-Pro-Arg-Gly-NH: with disulfide
bridge between Cys

o} NiH

:;‘:g
=
A
TE
=
&

BTA N, O-Bis(trimethylsilyDacetamide

Bu butyl - alkyl residues may be further denoted as n (normal,

i.e. unbranched), i (ise), s (sec) and t (iertary)

Bz} Beazyl

CHRCN Aceionitrile

DCE 1,2-dichlorocthanc

3
~J
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Abbreviatien Definition
DCM Dichloromethane
dDAVP Desmopressin, | {-deamine, 8-p-arginincj-vasopressin
HG
N
A
on 9
WQ" SH H 5
i
k«ﬁ o ‘9( S
HoN f,“’H
?//\ v Y N \/g
4 : o ©
O N )
: G NH G
FoN = H H i
?]/HN N N '
/ ‘ﬁ/ NH
O J
NH, o
DIC NN -Ditsopropylearboditmide
DIPEA NN-ditsopropylethylamine
DMF N.N-dimethylformarde
A 1-dearmino-vasopressin

00 | HR 0
NH, W L
- H R
C N N
i W
0]
)\ ‘_/&""‘/Kﬁ P
B ¢ o g
HpiN NH }

HC
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Abbreviation Definition

Et Eithyl

Frmoc O-fluorenyimethoxycarbonyl

HBTU U-Benzotriazole-N, NN’ N’ -tetramethyl-sronivim, hexafluoro-
phosphate

HFEP 1,1,1,3,3,3-hexatiuoro-2-propanol

HOBt N-bydeoxyhenzotriazole

HPLC high performance Hguid chromatography

iBu isa-butyl

cPr cyclopropyi

iFr iso-propyi

LC hguid chromatography

Me methyl

MeQH methanol

MS mass spectrometry

NMM N-methylmorpholine

Phf 2,2.4.6,7-pentamethyldihyvdrobenzofuran-5-gulfonyl

By fert-butyl

BuOH teri-butylalcohol

TFA trifluoroacetic acid

TS tritsopropylsilane

TMOF Trimethyl orthoformate, trimethoxymethane

Trt trityl [Iriphenylmethyl, (CHspC-]
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[0031] Unless otherwise specified, L-amino acids were used and conventional amine acid
terminology is used. Examples of amino acids other than the twenty conventional amino

acids mnclude:

Abbreviation Conventignal Name
Thi B-(2-thienyl)alanine
Cpa B-{4-chlorophenybhalanine
Fpa B-{4-fluorephenylhalanine
Hyp 4-Hydroxyproline
1,3-thiazohdine-4-carboxylic acid,
The
thioproline
Abu 2-amincbutyric acid
Agm Agmating, {(4-aminobutyhiguanidine
Phe{4-Mc) B-{4-methylphenylialapine
Phe{4-Et) B-{4-cthylphenylialanine

Compounds

[0032] The compounds of the invention have a structure of formula [

10



WO 2015/013690

HN
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R4

salts thereof, wherein:

ZX

R s H, GGy allyl, halogen, ~OH or -0-C,-Cy alkyl;

R s H or =CH-OH or ~C(O)-NRR;

R*is H or ~C(=NH}-NHy;

PCT/US2014/048317

T2 "
R® and pharmaceutically acceptable

R’ and R® are independently H, C)-Cy alkyl, -CHy-cyelopropyl, -cyclopropyl or arylalkyl with

the proviso that R and R are not both H;

Xand Y are independently -CHy- or 8§ with the proviso that if X is —<CHy—, Y 1s not -CHp—;

Zis -CHR - orSand R is Hor O)-Cs alkyl, halogen, ~OH or -O-C-Cy alkyl;

R%is Hor -CHa;

Ar is heteroary! or phenyl optionally substituted with one C;-Cs alkyl, halogen, -OH or

—(—(C1-Cy alkyl

Table 1. Example Compounds of the Invention.

S}L‘Q 2 3 - . 4 : -
) R R and configuration R Ar X Y Z
D

11 | CHOH®R) C(=NH)-NH, | 2-thienyl CH, |S CH,

b
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2| Me | CH;OH(R) ((=NH)-NH, | 2-thienyl CH, |S CH,
31CH | C=0RNHE (R) C(=NH)-NH, | 2-thieny} CH, |8 CH,
41 G CE=0-NHPr (R CO=NH)-NH, | 2-thienyl CHy |8 CH,
5S¢ | CEORNEBU ) C{=NH)}-NH, | 2-thienyl CH, |8 CH,
61 OH | CHyOH(R) C{=INH)-NH, | 2-thicuyl CH, {8 CH,
4
i | H C{=INH)-INH, CH, {8 CH,
7 flnorophenyl
. . . . 4- - - ~
< OH | H C{=NH)-NH, Moorophenyt CH, 5 CH,
STOH | H H 2-thienyl CH, S CH,
giC | H C{=INH)}-NH, | 2-thicuyl CH, {8 CH,
1UECE | C(=0)-NHePr (R) C(=NH-NH, | 2-thieuyl Cth, |8 CH,
124 CF§ C=ORNH-CHo-oPr (R) CE=MN-MNE, | 2-thenyd CH; {S§ CH;
131 C | C(=0)-NHBzl (R) C(=NH)-NH, | 2-thienyl CH, |S CH;
141 ¢ C=0RNHBu (R} C(=NH)-NH, | 2-thienyl CH, S CH,
151 G | C(=0FNHPr (R) C(=NH)-NH, | 2-thieny} CH, |S CH,
te § CI | CE=O-NBO R) C{=NH)-NH; | 2-thienyl CHy |8 CHOOHD
(71 B | CHOH () C(=NH}-NH, | 2-ienyl CH, |8 CH,
181 C1 | C=0)-NH/Bu (R} C{=NH)-NH, | 2-thienyl S CH, | CH;
191 C1 | C=0)-NHBu (8) C{=INH)}-NH, | 2-thicuyl CH, {8 CH,
201 CE | C(=0)NHMe (R) C(=NH)-NH, | 2-thieuyl cH, |8 CH,
201 CH  C=0)-NEG (R) C=DF-NH, | 2-thienyt CH; {S§ CH,;
2210C CHOH (8) C(=NH)-NH, | 2-thienyl CH; S CH,
23 1 OH | CHLOH(S) C(=NH)-NH, | 2-thienyl CH; S CH;
4.
o Ci i CH.OH(R) C(=NH)-NH, fuoropheny! CH, |§ CH;
251 ¢ CHROH (R) C(=NH)-NH, | 2-thienyl 8 CH, |CH;
261 C1 | C(=0)-NHiBu (R) C(=NH)-NH, | pheuyl S CH, |CH,
271 G CE=O-NHBa (R) CO=NH)-NH, | 2-thienyl S CH, | CHOW
28 1 C1 | C=0)-NHEt (R} C{=NH)-NH, | 2-thienyl S 8 CH,
291 C1 | C(=0)-NHEt (R} C{=INH)-NH, | phenyl S 8 CH,
301 CH | C=0-NHELR) CENID-NH, | 2-thneuyt S CH, | CH,
311« C(=0)-NHEL(R) C=DF-NH, | 2-thsenyt 8 CHy | CH(OH)
321 C1  C=0)-NHEL (R) C{(=NH)-NH, | phenyl CH, {S CH(OH)

12
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33 1 C(=0)-NHEL (R) C(=NH)-NH, | 2-thienyl CH; S S
341 CH | C(=0)-NHEL (R) C(=NH}-Ni, | Z-thienyl S CH, |
35T CH | C(=0)-NHPr (R) C(=NH)-NH, | 2-thienyl CH, | 8 S
C{=0)-INH-CH,-2-thieny! ) ) ) )
G C{=NH)-NH; | 2-thienyl H, 8 S
36 (R}
C{=0)-NH-CH-2-thienyl ) 4. )
Ci C(=NH)-NH; CHy |8 S
37 (R} fluorophenyt
38 T OH | C(=0)-NHBZ (R) C{=NH)-Nil, | 2-thieny] CH, |9 CH,
394 1 CE=0RNHBZHER) C{=NH)-NH; | 2-thienyl CHy {8 S
461 C | H C{=NH)-NH, | 2-thienyl CH, 5 S
4
i iH C(=NH)-NH, CH, |8 S
41 fluorophenyl

Structures of compounds 1-41 (SEQ ID 1-41):

13
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Table 2: Physicochemical properties of compounds 1~41 (SEQ 1D 1-41)

- M+HH M+H HPLC
SEQ ID e ,
(calculated) | (observed) | purity
119764 976 .4 99.3
2495065 956.4 98.3
34116174 317.4 100.0
41 10314 1031.5 100.0

()

(%)
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5110455 10455 100.0
619584 958.5 100.0
719584 958.5 958
81 9405 340.5 936
91 8864 886 .4 99.6
10 1 946.4 946.7 99.1
i1} 162e4 029.4 100.0
121 16434 1043 4 100.0
131 16794 4795 100.0
14 1 10455 10458 973
15§ 10314 10315 100.0
16 1 10615 1061.5 100.0
17 1 9705 870.4 100.0
18 | 10455 10454 100.0
19110455 10455 100.0
2001 10035 1334 100.0
214 10455 1045.5 99.2
22 {1 9764 9765 98.2
23§ 9484 958.5 96.6
24 1 9884 G88.5 93.3
25 1 976.4 976.5 100.0
26 1 10395 10395 100.0
27 1 10615 10615 998
28 1 10354 10354 974
291 10294 {29.5 993
3G 10174 167.5 935
31§ 10334 1{333.5 992
32410275 1027.5 99.2
33 1 10354 1335.5 100.0
341 10354 1035.5 100.0
35§ 16494 10497 993
36§ 11034 11037 100.0
37 1 11154 11157 )
38§ 10615 1061.7 983
351 10974 10977 968
40 1 9643 964.6 39.6
41§ 9704 976.7 100.0

PCT/US2014/048317
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Table 3: In vitvo assay data for compounds 1-41

PCT/US2014/048317

ECS8 | %Efficacy 58 YoE{ficacy
hY2-R hVI-R hV1ib-R hVib-R
SEQ D

i 0.10 102 140.91 42
2 0.39 104 836.52 27
3 0.29 92 171.74 62
4 0.33 92 249.07 49
3 0.22 100 213.51 50
6 0.08 a3 57.5% 56
7 0.31 89 142.28 39
8 0.10 a1 175.57 62
9 0.19 94 >10060 60
i 0.07 i04 104.64 42
it 0.23 86 480.08 36
12 0.24 90 321.63 43
13 0.19 100 149.75 37
i4 0.26 93 187.54 36
15 0.45 81 576.96 33
i6 0.23 87 450,92 26
i7 0.35 110 >10000 34
18 0,22 103 >10000 29
i9 0.29 9¥ >10060 i9
29 0.27 i06 35112 37
21 0.25 102 538.72 21
22 0.14 96 382.84 44
23 0.10 92 518.47 53
24 0.35 102 22319 45
25 0.08 i1s 64.30 38
26 0.27 101 4579 33




27 0.20 100 132.93 24
28 0.32 103|  >10000 20
29 0.38 103|  >10000 16
30 0.19 114 123.00 33
31 0.10 7 258.02 25
32 0.29 98 150.43 21
33 0.10 103 159.76 32
34 0.11 93 40.21 34
35 0.21 111 122.05 43
36 0.17 108 95.56 53
37 0.30 102 100.61 46
38 0.26 111 150.12 48
39 0.31 111 328.73 72
40 0.12 106 140.67 50
41 0.22 108 114.44 42
42 (ADAVP) 0.20 100 65 58
43 ([Va4]dDAVP) 0.05 89 24.13 98
44 (AVP) 0.04 95 43 100

Table4: Key to Amino Acid Nomenclature.

Amino
_ Position Claim Nomenclature
Acid
Cpa 2 R*=Cl
Fpa 2 R°=F
Phe(4-Me) | 2 R°=-CHs
Phe(4-Et) |2 R°= -CH,-CH3
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Amino o _
_ Position Claim Nomenclature
Acid

Thi 3 /U

Ar = N
Fpa 3

F

Ar =
Val 4 R =-CH
Abu 4 R=-H

™,

Hyp 7 - JCH-OH
Thz 7 Z=S
Agm 8 R = H and R = —C(=NH)-NH
Examples

General Synthesis

[0033] Amino acid derivatives were purchased from comna¢qioviders (Aapptec, EMD
Millipore and Peptides International). Resins wauechased from commercial suppliers
(PCAS BioMatrix Inc. and EMD Millipore). All addanal reagents, chemicals and solvents
were purchased from Sigma-Aldrich and VWR.

[0034] The compounds described herein were synthesizethbgard methods in solid
phase peptide chemistry utilising Fmoc methodologlge peptides were assembled either
manually, automatically using a Tribute Peptidet8gnizer (Protein Technologies Inc.,

Tucson, Arizona) or by combination of manual antbmatic syntheses.

[0035] Preparative HPLC was performed on a Waters Prefystem using a PrepPack
cartridge Delta-Pack C18, 300A, 15 pum, 47 x 300 atm flow rate of 100 mL/min and/or
on a Phenomenex Luna C18 column, 100A, 5 pm, 300xMm at a flow rate of 40 mL/min.
Analytical reverse phase HPLC was performed on gifeAt Technologies 1200rr Series

liquid chromatograph using an Agilent Zorbax C1&om, 1.8 pm, 4.6 x 110 mm at a flow
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rate of 1.5 mi/min. Final compound analyses were performed on an Agilent Technologies
1200 Series chromatograph by reverse phase HPLC on a Phenomenex Gemini 110A C18
codumn, 3 um, 2 x 150 mm at a flow rate of 0.3 mb/min. Mass spectra were recorded on a
MAT Fioningan LCQ electrospray mass spectrometer.  Unless stated otherwise, all reactions
were perforimed at room temperature. The following standard reference literature provides
further guidance on general experimental set up, as well as on the availability of required
starting material and reagents: Kates, S.A., Albericio, F., Eds., Solid Phase Synthesis: A
Practical Gutde, Marcel Dekker, New York, Basel, 2000: Greene, T.W., Wuts, P.G.M,,
Protective Groups in Organic Synthesis, John Wiley Sons Inc., Zad Edition, 1991, Stewart,
JM., Young, 1.D., Solid Phase Syunthesis, Pierce Chemical Company, 1984; Bisello, et al,, 1.
Biol, Chem. 1998, 273, 22498-22505; Merrificld, J. Am. Chem. Soc. 1963, 85, 2149-2154;
and Chang and White P.D., “Fmoc Solid Phase Peptide Synthesis: a Practical Approach’,

Oxford University Press, Oxford, 2000,

[0036] The following protecting groups were utilized to protect the given anvino acid side
chain functional groups: Pbf(2,2.4,6,7-pentamethyldihy drobenzofuran-5-sulfonyl) for Arg;

tBu (-butyl) for Tyr and Trt (trity]) for Cys, Gl and Asn

[0037] Couplings of Fmoc-protected amino acids on the Tribute synthesizer were mediated
with HBTU/NMM in DMF except for cysteine derivatives that were coupled with DIC/HOB
wm DMEF. Single cycles of 30-60 vunutes with a 5-fold excess ot activated Fmoec-protected
aming acids were used during the synthesis. Removal of the Fmoe protecting group was
monitored by UV, Multiple (up to 10 times, as nceded) two-minuie washes of the peptide

resin with 20% piperidine in DME were performed.

[0038] DIC/HOB mediated couplings in DMF were employed for all amino acids in manual
mode. Single cycles of at least 2 hours with a 3-fold excess of activated Froc-protected
amino acids were used during the synthesis. The completeness of couplings was assessed
with nihidrine (Kaiser) test. Removal of the Fmoe protecting group was achieved with a

single 30 min. wash of the peptide resin with 20% piperidine in DMF.

[0039] Upon compietion of the peptide synthesis, the peptide resing were washed with DCM
and dried in vacus. The resins were treated with TFA/H,G/TIS 96:2:2 (viviv) for 2 h to
remove the side-chain protecting groups with concomitant cleavage of the peptide from the
resin. The peptides were filtered, precipitated with diethyi ether and decanted. To obtain

peptides with disulfide bridges, the precipitate was dissolved m neat TFA and the solation
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was subsequently poured into 10 9% acetonitrile in water. In some cases an additional amount
of acetonitrile was added to solubiiize the substrate. The lincar peptide was oxidized with
G.1M 1/MeOH. The oxidizer solution was added dropwise until yellow color persisted. The
excess of iodine was reduced with solid ascorbic acid. The pH was then adjusted to about 4
with concentrated amymonia. The obtained solution was loaded directly onto an HPLC prep

column and eluted with a gradicnt of component B {sec table below).

[0040] To cyelize peptides via amide bond formation the crude linear peptides were
dissolved in DMF and a solution of HBTU in DMF was also prepared. The peptide solution
and the activator solution were added interchangeably to a volume of vigorously stirred DMF
containing DIPEA. The pH was maintained at 9-10 with the addition of neat DIPEA . The
reaction was monitored by HPLC and typically no substrate peak was detected after the last
portions of the activator and peptide solutions have been added. The reaction mixture was
ditated with (.1% AcOH and the obtained sclution was loaded divectly onto an HPLC prep

columm and eluted with a gradient of component B.

[0041] Fach crude peptide was purified with buffer system T. The fractions with a purity
exceeding 93%, determined by reverse-phase analytical HPLC, were pooled and reloaded
onto the cohonn and eluted with buffer T to provide trifluorcacetate salts. In some cases an
additional purification with buffor systern C was performed. To obtain acctate salts the
fractions from runs with buffer T or C were reloaded onto the columm and the colmun was
washed with 5 volumes of 8.1 M anmmnonium acetate. The final produoct was eluted with

buffer A. The fractions were pooled and lyophilized.

Table, Buffer Compesitions

Batffer Component A Compeonent B
C 0.25 M Tricthylammoniom 6(% acetonitrile, 40% Component
Perchlorate, pH 2.3 A
T 0.1% Trifluorcacetic acid {TFA) | 60% acetontirile, (.1% TFA
A 2% Acetic acid (AcOH) 60% acetonitride, 2% AcOH

[0042] The compounds prepared were typically found to be at least about 95% pure.
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Example 1 -SEQ D21

[0043] The 1-7 fragment was assembled manually starting from 7.8 g (6.9 mmol) of H-Pro-2-
chlorotrityl AM resin (EMD Millipore, catalog number 856057, 0.88 mmol/g). DIC/HOBt
mediated couplings in DMF were employed. Single cycles of at least 2 houors with a 3-fold
excess of activated Fmoc-protected amine acids were used during the synthesis. The
completencas of couplings was assessed with ninhydrine test. Removal of the Fmoce
protecting group was achieved with a single 30 min. wash of the peptide resin with 20%
piperidine in DMF. The following amine acid derivatives were used to asscrable residues 1-7
of the resin-bound peptide: Frooe-Cys{{CH nC{OY0MBu-OH, Fmoc-Asn{Trt3-0OH, Fmoc-
Val-OH, Fmoc-Thi-OH and Boc-Cpa-OH. After the 1-7 peptide fragment was assembled the
resin was washed thoroaghly with DCM and treated with the DOM/HFETP 7:3 {(v/v) cocktail (2
x 1 h, 30 mb each). The sclvents were then evaporated and the residue was precipitated with
ethyl cther, filtered and dried i vacuo. 5.79 g (4.63 mmol, 67 %) of the crude protected
Iinear peptide was obtained. (The remainder of this product was used in the synthesis of other

compounds as described herein.)

[0044] H-D-~Arg-NEt; x 2TFA. 2.81 2 (5.4 mmol) of Boc-D-Arg(Pb)-OH (Chem Impex,
cat # 05282), 1.95 mL (11.2 monol} of DIPEA and 2.13 g (5.6 mumnol) of HBTU were
dissolved 1n 10 mL DMF. 0.62 mL {6 mmol} of diethylamine was subsequently added to the
solution. No substrate was detected by analytical HPLC after 5 min. The reaction mixture
was poured into SO0 mL of water and the precipitate was separated by centrifugation and
dried in vacuo. The residue was treated with 20 mL TFA/TIS/H,O (96/2/2, vivivy for T hand
the solvents were evaporated. The residue was treated with othyl ether and decanted. 1.65 g
(3.6 mmol, 67%) of semisolid derivative was obtained which was used in the subsequent step

without purification.

[0045] Coupling with H-D-Arg-NE&. 2.3 g (c.2. 1.6 ramol} of the Hinear protected peptide
and 0.76 g (2 mmol) of HBTU were dissolved i 10 mL DMF containing 0.73 mL (4.2
mmol) DIPEA. .93 g (2.05 mmol) of H-D-Arg(Pb)-OH x 2TFA in | mL DMF was
subsequently added to the reaction mixtore. No substrate was detected afier § min by HPLC.
The product was precipitated with 1 L of water, filtered off and dried i vacuo. 2.6 g (1.78
mmol, 96%) of crude protected Hnear peptide was obtained. The fudly protected peptide was
treated with 20 ml TFA/TIS/HYO (96/2/2, viv/v) for 1 b and the solvent was evaporated. The
unprotected Hucar peptide was precipitated with cthyl ether and lyophilized. Yield 1.82 g

{1.55 mmel, 83%;).
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[0046] The entire amount of the lincar peptide was dissolved in 50 mL of DMF. A solution
of .59 g {c.a. 1.55 mumol} HBTU in 10 mL of DMF was also prepared. The peptide solution
and the activator solution were added interchangeably to 50 mL of vigorously stirred DMF
containing 200 L. of DIPEA in 10 portions of 5 mL and | mL, respectively. The pH was
maintained at 9-10 with the addition of neat DIPEA. No substrate peak was detected by
HPLC afier the last portions of the activator and peptide solotions have been added. The
reaction mixiure was diluted with 0.1% AcOH 1o | L. The obtained solution was loaded
directly onto an HPLC prep colomm and purified with buffer system T eluted with a gradient
of component B (sec table above). The fractions with a purity exceeding 93%, determined by
reverse-phase analytical HPLC, were pooled and reloaded onto the column. The column was
washed with § volumes of 0.1M AcONH, and the compound was subsequently eluted with
buffer C to provide acetate salt. The fractions were pooled and lyophilized. 703.1 mg (0.60
mmal, 22% overall based on 89.6% peptide content) of white peptide powder was obtained.
The product purity was determined by analytical HPLC as 99.7% and the observed M-+H was

10435.6 {cale. M+H = 1045.5).

Fxample 2 - SEO 1D NG: 1O

[0047] 2.32 g {about 1.8 nimol) of the protected binear peptide prepared in the synthesis of
SEQ IDNO: 21 was dissolved in 7 mb of DMF and 0.63 mL (3.6 mmol, 2 eg) NMM was
added followed by 0.76 ¢ (Zromel, 1.1 eq) HBTU. Ina separate vial, 0.64 g (2.8 amol, 1.5
eq) of agmatine sulfate was suspended in 7 L DMF containing 0.49 mL (2.8 mmol) of
DIPEA. N.O-Bis(trimethylsilyliacetamide (BTA, Sigma-Aldrich, cat # 128910} was added 10
the occasionally vortexed/sonicated suspension. A clear solution was obtained after 4 ¢g of
BTA were added to the suspension. The two solutions were combined and no substrate
peptide was detected by HPLC after S miin. The product was precipitated with | L of water,
filtered off and dried in vacuo. The resulting powder was treated with 50 mL of the
TFA/TISHLO 96/2/2 (viv/v) cocktall for 1.5 brs, The solvent was evaporated and the buear

peptide was precipitated with ethy! ether, reconstituted n water/acetonitrile and lyophilized.

[0048] The entire amount of peptide (2.13 g, c.a. 2 mmol) obiained in the preceding step was
dissolved m 50 mi of DMF. A solution of .76 g (2 mmol) HBTU in 10 mL of DMF wasg
aiso prepared. The peptide solution and the activator solution were added interchangeably to
50 ml of vigorously stirred DMF containing 400 uL of DIPEA in 10 portions of 2.5 mL and
(.5 mL, respectively. The pH was maintained at 9-10 with the addition of neat DIPEA. No

substrate peak was detected after the last portions of the activator and peptide solutions have
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been added. The reaction mixture was diluted with 0.196 AcOH to 1 L and the obtained
solution was loaded directly onto an HPLC prep column and purified with buffer system T
cluted with a gradient of component B (sec table above). The fractions with a purity
exceeding 93%, determined by reverse-phase analytical HPLC, were pooled and reloaded
onto the column. The column was washed with § volumes of 0.1M AcUONH; and the
compound was subsequently cluted with buffer C to provide acetate salt. The fractions were
pooled and lyophilized. 656.7 mg (0.62 ramol, 23% overali yvicld based on 89.5% peptide
content) of white peptide powder was obtained. The product purity was determined by

analytical HPLC as 100.0% and the obscrved M+H was 946.6 (cale. M+H was 846.4).

Example 3 - SEC ID NG

[0049] i g {c.a. | munc) of FMPB AM resin (EMD Millipore, cat # 855028} was swollen in
15 vd of DCE/TMOF 111 mixture. To the resin suspension isobuty] agune (1.5 mi, 15 mmol)
was added followed by 3.2 g solid sodiom triacetoxyborohydride. The suspension was shaken
overnight. The resin was washed with MeOH, DMF and DCM and was subscquently
acylated with Frooe-D-Arg(PbH-OH/DIC (4 og) in DCM. The resino was washed with DMF
and tested for acylation completeness with the chloranil test (negative). The resin was split
mto three equal portions and the synthesis was continued at .33 mimol seale on the Tribute
Synthesizer. Single couplings mediated with HBTU/NMM in BMF or with DIC/HOBt (for
Cys) with a 5-fold excess of Fmoc-protected amino acids were used. The Fmoe protecting
grovp was removed with several consecutive 2 min. washes with 20% piperidine in DMF.
The following amino acid derivatives were used in the automatic synthesis: Fmoc-Pro-OH,
Frooe-Cys({CH hC{O)Y0MBu-OH, Fmoc-Asn{ Trt)-OH, Frooc-Val-OH, Frooe-Thi-OH and
Boc-Cpa-OH. After the entire peptide sequence has been assembled the peptide was cleaved
from the resin with 20 mL of TFA/H,O/TIS 96:2:2 (v/v/v) for 2 h. The Hnear peptide was
dissolved in 40 mL of DMF containing 200 pl. of DIPEA. A solution of 152 mg {c.a. 0.4
mmol} HBTU j0 5 bl of DMF was also prepared. The peptide solution and the activator
solution were added interchangeably to 40 mb of vigorously stirved DMF in 10 portions of 4
mL and 6.5 mL, respectively. The pH was maintained at 9-10 with the addition of neat
DIPEA. No subsirate peak was detected by HPLC after the last portion of the activator
solation has been added. The reaction mixture was diluted with 0.1% AcOHte | L. The
shtained solution was loaded dirvectly onto an HPLC prep columm. The compound was

purified by three consecutive runs in buffer T.



WO 2015/013690 PCT/US2014/048317

[0050] The fractions exceeding 97% purity were pooled and lyophilized. 49.0 mg (8.042
mmol, 12% overall, assuming 90% peptide content) of white peptide powder was obtained.
The product purity was determined by analytical HPLC as 99.5% and the observed M+H was

1045.6 (cale. M+H = 1045.5).

Example 4 - SEQ ID NG:9

[0051] .37 g {c.a. 0.3 mmol} of 1, 4-diaminobutanc-2-chlorotrity! resin (EMD Millipore, cat
# 856085) was swollen in 10 mL of BMF and the resin placed in an astomatic synthesis
reaction vessel. The peptide assembly was carried out on the Tribute Synthesizer. Single
couplings mediated with HBTU/NMM in DMFE or with DIC/HOBt (for Cys) with a S-fold
excess of Fmoc-protected amino acids were used. The Fmoce protecting group was removed
with several consecutive 2 min. washes with 20% piperidine in DMF. The following amine
acid devivatives were used in the automatic synthesis: Fmoe-Pro-OH, Froe-
Cys{({CHyRC(O)YOBw-OH, Fmoc-Asn{Trt)-OH, Fmoc-Val-OH, Fmoc-Thi-OH and Boc-
Tyr(tBuj-OH. After the entire peptide sequence has been assembied the peptide was cleaved
from the resin with 30 ml of HFIF/DOM 3:7 (v/v) for 2 b, The resin was filtered and the
solvents were evaporated. The linear protected peptide was precipitated with anhydrous ethyl
ether. The precipttate was decanted and suspended in 20 mi acetonitrile. 111 mg (0.4 mmol)
of Z{2-CH-0O8u and 0,136 mi. (0.8mmol) DHPEA were subscequently added to the suspeonsion.
After the substrate has dissolved, the solvent was evaporated and the residue was treated with 20 mL
of the TFA/TIS/HYO 95/2.5/2.5 cocktail for 1.5 h. TFA was then evaporated and the residue was
precipitated with diethyl ether, The crude linear peptide was dissolved in 100 mb of DMF
containing 200 uL of DIPEA. A solution of 120 mg (0.31 mmeol) HBTU in 5 mL of DMF
was subsequently added to the vigorously stirred reaction mixture, After 30 min. the reaction
mixture was diluted with 1 L 0.1% AcOH and the obiained solution was uploaded onto prep
HPLC column. The cyclic peptide was cluted with fast {¢.a. 3% MeCN/min.) in buffer system
T. Fractions excecding 97% purity by analytical HPLC were pooled and lyophilized. The
Hophilizate was treated with § mb of the TMSBr/thicanisole/TFA cocktail (1/1/6, viviv) for 1
hat 0°C. TFA was cvaporated and the peptide was precipitated with cthyl other. The final

product was purificd by a single run in buffer T.

[0052] The fractions exceeding 97% purity were pooled and lyophilized. 77.5 mg (8.079
muol, 26% overall, assuming Y0% peptide content) of white peptide powder was obtained.
The product purity was determined by analytical HPLC as 99.6% and the observed M+H was
886.4 (cale, M+H = 8R6.4).
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Example § - SEQ IDNO:17

[0053] ©.43 g {c.a. .3 guncl) of H-Arg(Phf)-O-2-chlorotrityl resin (EMD Miulipore, cat #
856067 was swollen n 10 mbL of DMF and the resin placed in an automatic synthesis
reaction vessel. The peptide assembly was carried out on the Tribute Synthesizer. Single
couplings mediated with HBTU/NMM in DMF or with DIC/HOBt (for Cys) with a S-fold
excess of Fmoc-protected aming acids were used. The Fmog protecting group was removed
with several consecutive 2 min. washes with 20% piperidine in DMF. The following aming
acid derivatives were used in the automatic synthesis: Fmoc-Pro-OH, Fmoc-

Cys{{CH nC{OHYOBu-0OH, Froc-Asn{ Trt}-OH, Fmoce-Val-OH and Fmoc-Thi-OH, After the
3-8 peptide sequence has been assembled Fmoc-Phe{4-Et)-OH was coupled manuaily using
DIC/HOBt method with 2-fold excess of reagents. The Fmoc group was then replaced with
the Boc group by treating the resin with 20% PIP/DME for 30 min. and acylating the N-
torminal amino function with BeoO in DME. The linear peptide was cleaved from the vesin
with 3¢ mb of HFIP/DOM 3.7 (v/v) for 2 h. The resin was filtered and the solvents were
cvaporaicd. The linear protected peptide was precipitated with anhydrous ethyl cther. The
precipitate was decanted and dried in vacuo 450 mg of the crude protected peptide was
obtained. The entire amount of the peptide (c.a. .3 nymol) was dissolved in 10 mL 1.2~
dichloroethane containing 0.5 mL DMF and 61 pL {0.45 mmol) NMM. The solution was
cooled to 0°C onice bath and 61 ul (0.45 mmol) of iscbutyl chloroformate was added. The
reaction mixture was magnetically stirred for 10 min. at 0°C. A solution of 160 mg (4.5
mmol) soditm borohydride in 5 mbL water was added i one portion. The reaction was diluted
with 200 mL water and the product was separated by centrifugation and dried m vacuo. The
product was then was treated with 20 ml of the TEA/TIS/HLO 95/2.5/2.5 cockiail for 1.5 h, TFA
was then evaporated and the residue was precipitated with diethyl ether. The crude hinear peptide was
dissolved in 80 ml of DMF containing 200 pl. of DIPEA. A solution of 61 mg (0.15 vuood)
HBTU m 5 mL of DMF was subsequently added to the vigorously stitred reaction mixture.
After 30 min. the reaction mixture was dibuted with 1 L 0.1% AcOH and the obtained
solution was uploaded onto prop HPLC column. The cyclic peptide was purified by two

consecutive runs 1o bufter T,

[0054] The fractions exceading 97% purity were pooled and lyophilized. 41.7 mg ((.039
muol, 13% overall, assuming Y0% peptide content) of white peptide powder was obtained.
The produoct purity was determined by analytical HPLC as 95.1% and the observed M-+H was

970.6 (cale, M+ = 970.5).
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Eyperimental (Biological Testing)

in vitro recepior a8savs

¥: Receptor Activity

[0055] Agonist activity of compounds on the buman V), receptor {h V2R was determined in a
transcriptional reporter gene assay by transiently transtecting an h V) receptor expression
DNA into HEK-293 (homan embryonic kidney 293 cell line) cells in concert with a reporter
DINA containing intracellufar caleium respousive promoter clements regulating cxpression of
firefly huciferase. See Boss, V., Talpade, D, Murphy, T.1. 4 Biol, Chem. 1996, May 3;
271(18), 10429-10432 for further guidance on this assay. Cells were exposed to serial
dilutions of compounds dihited 16-fold per dose for § h, followed by lysis of celis,
determination of luciferase activity, and determination of compound efficacies and ECsq
values through non-linear regression. Desmopressin (ADAVP) was used as an internal control
i each experiment. Results for the tested compounds are shown in Table 3

Vi Receptor Activity

[0056] To determine selectivity, compounds were tested in luciferase-based transeriptional
reporier gene assays exprossing the buman Vip receptor (hV15R). Agonist activity of
compounds on the hV R was determined in a transcriptional reporter gene assay in a Flp-
™ 293 cell hne (HEK -flpin) stably transfected to express the hV R, These cells are
transicntly transfected with an NFAT responsive clements-fuciferase (INFAT-Luc) reporier.
Celis were exposed to serial dilutions of compounds diluted 10-fold per dose for § hours,
followed by lysis of cells, deterraination of luciferase activity, and determination of
compovnd efficacies and ECs values through non-hincar regression. AVP was used as an
mtermal control in each experiment. Results for the tested compounds are shown i Table 3.

Renal Clearance

[0057] Desmiopressin is cleared from the body primarily by the kidoeys {(“renal clearance™).
Compounds of the Invention have a higher extent of clearance through non-renal
mechanisms. Pharmacokinetic experiments were performed n nephrectomized and sham-
operated rats. Non-renal clearance (CLwr) was determined in nephrectomized rats, and total
clearance was determined in sham-operated rats (CLsham). % Non-Repal Clearance was

calcuiated by (CLnr/Clsham) x 160,
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[0058] For the pharmacokinetic studies, adult male Sprague Dawley rats were catheterized
via the jugular vein (for compound administration) and carotid artery (for blood collection).
A solution containing multiple compounds {cassette dosing} was injected into the jugular vein
catheter (0.1 mg FB/ml of each compound, 0.3 mb/animal; nominal dose of 0.1 mg
FB/kg/compound). Blood samples were collected at 2, 6, 10, 15, 20, 30, 45, 60, 90, and 120
minuics post-administration using an avtomated blood sampling system, the Instech
Laboratories Automated Blood Sampling Unit 2nd gencration (ABS2). Plasma was prepared
from whole blood using K2ZEDTA as anticoagulant. Sebsequent bicanalysis of samples
mciuded compound extraction and plasima concentration determination using standard
LO/MS methods. Analyte concentration was calculated from peak arcas and calibration
curves. PR parameters were obtained by best fitting of the compound concentration-time
profile for each animal by means of a noncompartmental analysis method using
WINNONLIN™ v6.3 software (Phassight Corporation),

Antidiuresis

[0059] Compounds were tested for antidiuretic activity in a rat model. 1n brief, catheterized
euvolemic Sprague Dawley rats were placed i metabolic cages. Each metabolic cage was set
up for continuous measurement of spomancous urine output via force transducers placed
above the urine collection vials to monitor and record the time course of urine output using
NOTOCORD™ software. The rats received an intravenous infusion of tost corapound or
vehicle for three hovrs esing a syringe pumyp and swivel/tether method. Data for urine output
was collected during the administration of compound (0-3 hours) and was collected for the §
hours post-administration. In some cases, urine osmolality was also determined. Compounds
of the invention showed antidiuretic activity.

Pharmaceutical Compositions

[0060] There is also provided the use of a compound of formula (1), as defined herein, as a
pharmaceutical. Further provided a pharmaceutical composition comprising a compound of
formula (1), as defined herein, as active tngredient in association with a pharmaceutically

acceptable adjuvant, diluent or camrier.

[0061] The pharmaceutical composition may be adapied for various modes of administration
meluding for example, oral and nasal. The composition may thus for fustance be 1o the form

of tablets, capsules, powders, microparticles, granules, syrups, suspensions and solations.
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[0062] The pharmaceutical composition may optionally comprise e.g. at least one further
additive sclected from a disintegrating agent, binder, lubricant, flavouring agent, prescrvative,
colovrant and any mixture thereof, Examples of such and other additives are found in
*Handbook of Pharmaceutical Excipients”; BEd. AH. Kibbe, 3 Ed., American

Pharmaceutical Association, USA and Pharmaceutical Press UK, Z000.

Methods of Treatment

[0063] In a further aspect the present invention provides the usc of a compound as outlined
above for the manufacture of a medicarsent for treatiment of diabetes nsipidus, pruvary
nocturnal enuresis, and nocturia, Further, methods of treating diabetes insipidus, primary
nocturnal enuresis, and nocturia are provided. As used herein “treatment’ means the
alleviation of symptoms, postponement of the onset of the disease and/or the cure of the

discase when a compound of the jnvention is adoinistered in a suitable dose.

[0064] The typical dosage of the compounds according to the present invention varies within
a wide range and will depend on various factors such as the individual needs of cach patient
and the route of administration. The dosage may be administered once daily or more
frequently than once daily, e.g. mtermittently. A physician of ordinary skill in the art will be

able to optimize the dosage to the situation at hand.

[0065] All publications and patent applications cited in this specification are heremn
mcorporated by reference as if each individual publication or patent application were

specifically and individually indicated to be incorporated by reterence.

[0066] Although the foregoing invention has been described in some detail by way of
iHustration and example for purposes of clarity of understanding, it will be readily apparent to
one of ordinary skill in the art in light of the teachings of this invention that certain chenges
and medifications may be made theveto without departing from the spirit or scope ofthe

appended claims.
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CLAIMS

I. A compound of formula I:
R4
/
HN
R3 O
O

R? , or a pharmaceutically acceptable

salt thereof, wherein:

R? is H, C;-C4 alkyl, halogen, —OH or —O—C;-Cj alkyl;
R’ is H or -CH,-OH or —C(O)-NR’R®;

R* is H or —-C(=NH)-NH,;

R’ and R® are independently H, C,-Cs alkyl, -CH,-cyclopropyl, -cyclopropyl, or arylalkyl,
with the proviso that R* and R® are not both H;

X and Y are independently —CH,— or —S— with the proviso that if X is <CH»—, Y is not
—CHy—;

Zis -CHR’-or Sand R” is H or C 1-C4 alkyl, halogen, —OH or —O—-C;-C; alkyl;

R%is H or -CHs;

Ar is heteroaryl or phenyl optionally substituted with one C;-C4 alkyl, halogen, -OH or —O—
Cl-C4 alkyl.
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2. The compound of claim 1 wherein R’ and R® are independently H, C,-Cg alkyl or

arylalkyl.

3. The compound of claim 1 wherein only one of X and Y is —S—.

4. The compound of claim 1 wherein X is —CH,—.

5. The compound of claim 1 wherein X and Y are both —S—.

6. The compound according to any one of claims 1-5 wherein Ar is thiophene.
7. The compound according to any one of claims 1-6 wherein R® is -CH;.

8. The compound according to any one of claims 1-7 wherein R’ is —~C(0)-NR°R°.

9. The compound according to any one of claims 1-8 wherein R is H and R® is C,-Cy
alkyl.
10.  The compound according to any one of claims 1-8 wherein both of R* and R® is
—CH,CH;.
11.  The compound according to any one of claims 1-10 wherein R” is a halogen.
12. The compound of claim 11 wherein R is —Cl.
13. The compound of claim 11 wherein R? is —F.
14. The compound of claim 1 which is: compound 5

H,N

NH
HN
O
0}
N 0
\{\H HN 0 HZ”JKE 0]
i TNy

(6] HN O
S
T
e
H \
S N\/g
0
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compound 10

H,oN

NH
HN

O HN:/I/

compound 13
H,N

HN

13



compound 14

HN. _O
S
T
14 g ﬂ
N\/§O

compound 21

H,oN
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compound 33
H,N

HN

15. The compound of claim 1 which is compound 5:
HoN
NH
HN
0]
0]

16.  The compound of claim 1 which is compound 10:
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17.

18.

H,N

NH

o) HN.__O
S
T ¢
HN /—@
o LK

The compound of claim 1 which is compound 13:
H,N

HN

The compound of claim 1 which is compound 14:
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) HN O
S
T ¢
14 i 4@
N
Y§o
(6] :\©\
Cl
19.  The compound of claim 1 which is compound 21:
H,N
NH
HN

20.  The compound of claim 1 which is compound 33:
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HoN

NH
HN

HN___O
S
T ¢
HN /—@
s L

21. A pharmaceutical composition comprising a compound according to any of claims 1-

20 for use in the treatment of diabetes insipidus, primary nocturnal enuresis, or nocturia.

22.  Use of a compound according to any of claims 1-20 in the manufacture of a

medicament for the treatment of diabetes insipidus, primary nocturnal enuresis, or nocturia.
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